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3 1. Name of proposed project:
4

.
^..-`-_-- n--' _ ^r

hcvayura2ibri oaslr1s -(1
,
^7--aaslns^.

r

7 Information contained in this-chetklist pertains to only the
8 183-H--Basins-.-In ihe--context-3€ the-document,--',ite'-^efers-to-oniy
9___- _the_-ph_ysicai_ooncrete structures of the 183-H Basins, whereas `Site'

i0 -refers to the Hanford Site.
11
in n M'-T-- nF nnnliren*e.i.. °c

13
i4 U.S. "-epartment of Energy, Richland Operations ( DOE-RL) and

_- ____--Westinahouse Hanford Comoa.n.y (WHC)
15

"^^ J. Address and phone number of applicants and contact persons:

° U.S. Department of Energy
f*3,YT nJ-L^ J ll

^"
nL

.-_._"i^I!-7Cn:.`-::JC,'d..,U^^ T, 1:E

`L2 Richland, Washington 99352
:3

-24 Contart Porcnn--^5

westinghouse Hanford
'' "C ; 1 0 ^ f^v1 C .

Riclll and;^ashington

Company

yy352

K. U. IZatt, Uirector R. E. Lerch, Manager
-----27---___ ._€nvirormpnt,31__.Re.ctor.atinn(livi c in_n Fnvirnnman{al flivitinn

_° (=es .r: ni (509) 376-5556
29
30 4. Date checklist prepared:
31
-32 Eebruary 26, 199U
33
34 5. Agency requesting the checklist:
35
36 -- --State of Washington

_---_37-- ^anartmant of Frnlnnv- _-r_. -...-..- ... ^.......o^

38 -- -- - Mail Stop PV-11
39 Olvmnia_ Washinatnn 9R504-8711- ,
.^

------_41 6. Proposed timingor schedule ( include phasina, if applicable):
42
43.____ ===_if tne_i&"s-H Basins are closed with contaminated subsoiis remaining in
aiI ---p.-a_e -(i:hQ_kfi.s4--n,-'P-stion A.-11,),emplaC@ment--of-the--landfill cover is

--- -- 43 -- expec-tedtt be-tomp^-eted-- in 0cttrbef~ 149-2-.--ihfisaction- wi i i coincide
46 wi-th-f-i=nal -tias^ure=tsf--ttfi fSC'f': •i^y^ .

- -n-u°°-^° l:u
...

= ^rL^̂̂ y a
_°

JrE 1110i1Ti:Or'^^ig -0i`-thE
a^^^eIr+l^a{L{{---^{!!UCr -ThE_ T^'111-ty Wlii

48 continue for up to 30 years after closure or as directed by the.
jcnar•=mont Of CCOtOOy (Ecology).._.._..._ .. -__-__ ..--..^..^-.... ....Ca ... r ..^ ^.,^^_^^.

) [WAC 173-303-010(7)7.
.,1
52 '
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. 7. Do you have any plans for future addi`_iors. exoansion, or further

2 ---- --activi-ty related to or connected with this proposal? If yes, explain.

3
4 The 183-H Basins will be permanently closed to waste receipt pending

_-5---__ -__ __ __i:he-appr4val of the Closure/Post-Closure Plan, which is being
6 suipxitted-toEcalo;y seneurrently with this checklist. Post-closure
7 ---- activities will- be conducted at the site per the Post-Closure Permit,
8 to be issued by Ecology.
9

10 The distribution and concentrations of contaminants in the 100-H Area
11 -groundwater indicate that-the 183-H Basins-are only onp--of QPVPral
12 --pQssibl-e-sources-of-graundwater-contamination_in the-100-H_Area.
13 Thus gr6undwater investigations must be conducted in conjunction with
'- r4-- - - ----- itfvestigations- af-otfscr contamination sources. All 100-HArea

,='15 inactive facilities, including the 183-H Basins, are designated for
l6 soil and groundwater investigation/remediation activities as part of
s1Z-- ---- the-inactive ^i^^_^perable units process. Any corrective actions
:8 ;eq1tfrew-Achu-9fng the post-clasure care period will be addressed through

^=19 the inactive sites-operable units process. When the detailed
20 groundwater and waste source operable unit remediation plans are
21 finalized, the plans will integrate the 183-H Basins' groundwater

-- -22 -- monitoring and soil characterization information with similar data
,23 from related sites. The remediation plan will identify the mechanism

for-_ini_ti-a_ting the preferred groundwater remediation alternative, as
well as any possible contingency actions.

^ 27 8:=- Li-st any-gwir3nmer,tai information you know about that has been
28 --- ----- - prepared,--ar -wiil- be -prepared,--di reet iy rera4ed -td #hi s proposal.

- 29
30 . The 183-H ?as4ns and the aroundwater beneath the basins are to
31 be disussa n,es:icationiFeasibility Study
32 (RI/FS) Worti 'ar^ or :ne :C1O-HR-1 and
33 100-HR-3 Operable Jnits, respectively.
34
35 =__. ____-_____-^ The 18J-H Soiar Evaporation Basins Fina1 Status Post-Closure
36 Permit Application ( DOE/RL 88-09) (FSPCPA) was submitted to

--- 37--- Fcology in June 1988.- Ecoiogy's Notice of Deficiency is
38 anticipated-€or the Fal1 of 16290.
39
40 . This SEPA checklist is being submitted concurrently with the
41 183-H Solar Evaporation Basins Closure/Post-Closure Plan
42 (Rev. 2).
43
44 . A NEPA memorandum to File ( accompanied by a DOE-RL environmental
45 evaluation and a NEPA checklist) was prepared in accordance with

^=-uut Nr"rA guidelines.
Al
91

40 Additional environmental information regarding the 100-H Area and the
Hanford Site, in general, can be found in the U.S. Department of

0--- - E..er -i-na, Env-i-rerrrenti, Imoacf S`^atrr^ent - Disposal of Hanford
s51 Defen eHigh-tevel, lransura'nic and Tank Wastes ( DOE/EIS-0113),

52 released in 1987, in the Hanford Site National Environmental Policy
-----53---- ----- --A£f-fNEPA; Charocterization, PNL-6415 (Pacific Northwest Laboratory,
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i
2 1998, Richiand, Washington), and in the Draft Environmental Impact
3'____ Statement-Decommissioning of Eignt Surplus Production Reactors at the
4 Hanford Site, Ricniand, Wasnington,- DOE/EIS-01190 ( U.S. Department of
5 Energy, 1989, Washington, D.C.).
0
7 9. Do you know whether applications are pending for government approvals
8 of other proposals directly affecting property covered by your
9 proposal? If yes, explain.

10
ii =Batf-t-Fie`ClostrrejrosL-Cibsure Plan and the r"inai StatUS Post-Closure
^ ' --"--un -+$ PErIiY7t 'rkpp ':7caL: muS .̂

be approved by the regulating agencies
i -CEZO-}t,gy-and-the-€11vTronmental Protection Agency ( tPA')j. Ecology must
14 --issue_a permit befnre-act_ivit_ies described in the Final Status Post-

ar-^5 Closure Permit Application may begin. In addition, the 183-H Basins
-'a9G .l_. L !-S!

f:3it@-C^ii-lCcrE~i iIEd-^S 1-Mast€=^rifif'i.g 931=tne
..

iianTorO Site 100-H Area
°°I7 Aggregate Operable Units, nominated to the National Priorities List

- ^8-- ----- (RkPL) of federal facilities requiring remedial action and regulation
19 -- under the : empFe.`^.ensive

_
nv}ronrnen al-Mesponse Ccmpcnsaticn, and

='^€ Liabiiity AL.t (V.LRi;LH).

" 22-_--_ ---1Q -__-L?st=any,gcavPrme,nt_apersvals=or ee-rmi±s--that wi?-l-be needed-for your
_23 nrnnneal if 4nnwnr. -r -- • .
in

---- 15- --------- -- Ecolc^^ and°^^ the EPA are the only agencies authorized to approve ory^
-_ - -

of
-='8,^Itl€-fviaj €°1'iur€ of the -faCil i ty-itndfY r2ait1rem2ntS attl:ht5er2et} uy

-27-- --- --the-Resource Conservation and Recovery Act-of 1976 ( RCRA), as amended,. _. . n,^^.,;^+and 4na^bLer ;71'la-'^f =tlF .^aSb ; nfdt^̂ss.̂, ieJ::;:sa-e^^f'3tjVef^ido, No otherL^
29 oermits are reauired.
30 • - -,-- --

-=3_1 -_-===-=1-1r abrief;-comfl1Fte description of your proposal, including the
3E proposed uses and the size of the project and site. There are several

qpesi iBnc,.l$tar_ in
-
thi i_ ^chPLkl -iSt-jhgt.3clr you tn do£Cr1b4 certain---- --33- ---°° -_ ^_q -

=34aspects of your proposal. You do not need to repeat those answers on
v s; +1,; 4z .

--.,-

's7 The 183-H Basins site description is provided in the answer to
----- 18 -=checkl;-st-question B.B.c: The 183=ri 6asinswiij be decontaminated in

-^9°- -°_ -- pi-epai-atiofS-for-fina}-f8€iiiLy€losure. Liquid waste and waste sludge
40 have been removed from the 183-H Basin floors and walls, packaged
41 within the confines of the basins, and shipped off-site. After
44 removal oi'"the pacKaged waste, the facility wails and -floors will be
43 tested ^or--dangnr^s wast$ constituents. Both shalTaw and de@p soil

-=-==-44---= --samples-will-be=-take^ from beneath the basin floors and surrounding
^5___--_-_=--=-tbe=outs3de=ba3in-perameter^^.in-addition, background soil samplesAVE---wii` be-eoiiecied 'or comparison with these soil samples. The soil
47-__ samples will be used to define the extent and magnitude of the

-___-ae contamination plume in the vadose zone beneath the basins. Following
4_7 soii sampling, the facility will be demolished. Clean rubble
0 getierat="_d==du.rin° ripmn':itinn-nf-Y'^__._._._.. _. _^re baslns wl}} be p}aced in an

adjacent subsurface facility, which will then be filled to ground
52 level with clean sci1. However, if traces of hazardous material
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remain after successive decontamination attemo*_s, the facility will be

2 demolished and compacted for in situ disposai.

3

4 The results of the soil sampling effort will be used-to assess
5 closure options as specified under EPA RCRA regulations
6 40 CFR 265.197(a) and (b). Under current.regulations, two options are
7 - -------aVai-l-af31 e: -- cl-eaff-cl-Qsure; - a'i"-remo`da-l - and -d isposa l- of a 1 i so i l s

8 contaminated above background concentrations; and landfill closure, or

9---- ---- in place disposal of contaminated soils in-a monitored landfill. The
lg_ landitll closure option may be exercised only if clean closure can be
11 demonstrated to be impracticable. Landfill closure may still require
12 partial removal of contaminated soils, particularly if such soils are
13 designated extremely hazardous waste (EHW) under Chapter 173-303 of

he iaFa"^ii " State r"a°14 t ^^nga^u^^ ^^a^^ „UM 111 1 a 6 a".a ^,,..G.
-r15
^16 If at closure waste material remains in situ, regulations require the
37 installation of a multilayer earthen cover to minimize water intrusion

_-+ -+^i
^ J C

.*., ....E-tind@Fly1ncJ_ cDlf2ami'ant3: The CGVer,_ as ^ieSigneu i u_ r̂
r^-,.^9 -calcnlation purnoses, will measure approximately 140 feet by 230 feet
"^t@ ( actual dimensions will be dependent on the extent of the plume of

21 contamination). The landfill cover will have a total thickness of
_-.-`=-2z----- -----about<sevea-feet, -encoinpassi-ng four earthen iayers (topsoil, sandy
--23 ------drainaqe iayer,- low permeatr;lity soii layer, and foundation soil

74 layer) and two geosynthetic fabric layers. The final cover will be
-s^^eded with grass species that grow well in the semiarid climate at

_6 the Hanford Site. It is anticipated that the grasses will remove
27 h evaootransoiration and that, due to themoisture from the soil throua

-2-8
_

-constructi-on-crit-eria--of-the final cover, any other moisture present
. 29 in the cover will be limited to the uppermost soil layer.

30
31

37

Following ins:a" a.c _ = :_cver, a chain link fence will be
32
33
34- ---- -

-_35
-36

erected to surrounc :,-,e en.^^ ;.eri,neter. The fence will remain
locked at all times, except wnen personnel need access to conduct
monitoring -anrisamnl-ing-_o_f--gr^-Ljndwater,-jnspectiont, or necessary
-repairs:-_The rl-osed -facility -will -meet -all--appli-table -c1-Qsure
tequ.irements -asset-forth -in the_i-s-sued permit.

38 Groundwater monitorinq activities will be GQqdU4t^d at the 1$$-H
39--_- -_, ___9asios_tbrouabout_the_post-closure-monitoring-period. Closure of the
40 183-H Basins will be performed in a manner that minimizes potential

-----41--future-impact3-to-huatan-health-and-the-environment.
..,

-==43-= =i2.==-Give the iocati-on=of-the propesaal. -Give sufficient information for a
44
45
46
47
48
g
0

5i
5Z

person to understand the precise location of your proposed project,
including a street address, if any, and section, township, and range,
if known. If a proposal would occur over a range of area, provide the
range or boundaries of the site(s). Provide a legal description,
site plan, vicinity map, and topographic map, if reasonably
available. While you should submit any plans required by the agency,
you are not required to duplicate maps or detailed plans submitted
wittL-any-parmit =appJl i-cati-ons reLated- to -this checklist.,
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? The 183-H Solar Evaporation Basins are in the 100-H Area in the
2 northern part of the Hanford Site. Maps and plans of the 100-H Area

--- 3- are contained in Appendix A of the revised closure plan submitted with- - ---- - - : _.
4 this checXiast. ine bas rs can be located on the Locke Island,
5 Wishirtgton

1
^9uadranalel4ap, NE

'

ia.Cw I
!
ia.NF_ 1^4

) `...:YII
^^r;^. ia

) T14N^-^ 'r -' ' NE • ,Y 1

E -el
\ihci tfieifri tametFrt'rinc5p -ie neridian.

7

8

B. FNVTRf1NMFNTCI FI FMFNTI^

in
^. -......^....^...r.^ rrr..^:..+.

1V
\\
11 1. tdrLn

12'

13 a. 6eneraldescription of the site: Flat, rolling, hilly, steep
--44 siopes, rTi'untainuu5, uther.
s--^r

-f6 Flat.,....^:^
xr

^^8 b. What is the steepest slope on the site (approximate percent
siope)%

..20
- - ----==T^e-a-ppri:ximate slope-Jf the-laiid arokTnd-the 185-ti Basins is less

22 than two percent.

24 c. What general types of soils are found on the site (for example,5- ciay, sandy gravel, peat, muck)? If you know the classification
5 - of agricultural soils, specify them and note any prime farmland.

27
28 The soil at the 183-H Basins site is sandy gravel. Surficial
29 sediments consist of eolian silt and fine sands ( loess). No
30 `r"arioing" is permitted on the Hanford Site.
31

^..__-l;^u t eti'^ ilr --e,T',^P^*^iv'r.s-n"+
. ^. .. .

4^ ,r ^:8 if c 3. .a^e n, ,.a,.',,,,, -history-af unstaoie so5is in
33 the immediate vicinity? If so, describe.
7A

JJ 1\V.

36
37 e, Gesc-r_i_be_ the purT,-osc. type: and approximate quant#ties of arry

-y°r--vp-vs-.euJ. - I-ndiIG+Lr_} L̀he sUuf't;e of il 11.- -....- --°--'--- -'---^-P1T57ry-vl ylau-irry----
-.^

40 If closure is conducted with contaminants remaininq in situ an

---- 42----- ----
43

"°-

- __-^^ -- --
46
47
48
AQ

---
^

52

^=cflgil^iec°reu-uarier -(-c6vET)- is required by reguiations to be

The l ower-most component of the landfill cover will be a one-foot
thick foundation iayer, wnich will require about 1,200 cubic
yards of sandy soi'^. The foundation laver will function to fill
low spots and voids on the surface of the site, thus providing a

placed over waste zones remaining at the facility upon closure.
-- The designed cover will minimize water infiltration into

wirefe tdntmnTRantsinay oe ieached Into the
oUfl dwat^r:---A-k^;ie-f d.scription of this cover, as presently

designed, follows. A more detailed description appears in the
closure plan.
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level and stable base for the overlying cover components. No

2 borrow site has been cnosen yet for this soil.

3
4 Above the foundation layer will be a two-feet thick, low-
5 permeability soil layer, composed of a mixture of 15>. bentonite

=6 = -(-aoout- 400 =cdbi-c -yards of mater i a l' ) and 86% -nati ve soi 1 (about
7 2,500 cubic yards of material). An impermeable geomembrane will
8 be placed above and in direct contact with the low-permeability
9 soil,_^rud_thi-s--geomembraae/clay_layer will be overlain by a

10 one-foot thick sand drainage layer requiring approximately
11 1,500 cubic yards of material. Surface water infiltrating to the

12- highly permeable sand drainage layer will be laterally channeled
13 to the edges of the cover within the drainage layer and prevented
14 from percolating deeper into the cover by the geomembrane/clay

;^15 layer. As yet no borrow site has been chosen for the earthen
i6 components of these two layers.
,17

" 18: ^•,. A woven synthetic geotextile fabric will be placed on the sand
drainage tayer. The geotextile fabric will serve--two-funciions:

"20 1) to protect the sand drainage layer during construction of the
cover, and 2) to provide a particle filtration function to

22 prevent the infiltration of fines into the sand drainage l.ayer,
23 thus preventing clogging of that layer.
7a -

-0v°crlying the geotexti-l€ -fabric,-the top soil of the final cover
_o will consist of a three-feet deep revegetated soil (sandy silt to
27 siltj.----The top ;oi1 will provide storage for annual
2fl-_ precipitation and support the establishment and growth of a
23 --perennial--grass cover that will stabilize the surface of the
30 cover and enhance soil-water removal. Approximately 3,400 cubic
31 yar s :oo ._' x' t= < =?c---T^,e most promising borrow
32 site identif'ee .us ar -^,e :Mc^.:ee Ranch near the northwest
33 corner of the Hanford Site.
34
35 A cobble filter layer and overlying cobble layer will be placed
36 on the cover embankment slopes and two feet horizontally onto the
37 cover beyond the upper edge of the embankment. The cobble filter

---38 - -- - - ---- --layer, requiring approximately 505 cubic yards of fine gravel to
39 _ -_coarse -sand.-xila serve--to- staba-l_ize-the overl-vanQ__i<wo-_fee_t thick
40 cobble layer. This cobble layer will function as a protective
41 component of the cover, providing erosion resistance ( and thereby

-_-_--_-_--4-2_-_- -_---_-_ - - _-_--_--_-._-_- -enah'-i.ag=Y-,t°,^^^-^isfe_ s^ope--datig^) and helping to reduce the
43

_
potential of small animal intrusion through the embankment side

44 slopes.
45
46-__ ---f. _Could_erosionoccur as a rpsult of clearing, construction, or
47 use? If so, describe.
48

_.---_'- --
_,_:_

------ ----- ---- Th£-er@si °vnotLt#jao 1̂-$f_!^ i, s - Nnrn r,H..,nr:o !^ , ^^,.,, ; S minimal . There are
--- J- three possible sources of erosion damage in the•area of the

51 183-H Basin3; flood; wind,-and precipitatlan, The probability
--52 of-serious-dafage-to the-area-due-to-flaoding or precipitation is

53 low; the flow in the Hanford Reach of the Columbia River is
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controlled hy--upstream-dams;-and-the-bnsin3 are above the
2---- --- 100-year floodplain. The combination of semi-arid regional
3 cl-imate,=4i-gtr eyapotranspiration rates, and minimal local slope
4 .

in-the-vic#nity-of-the proposed-project-makes-damage from all but
_ -rzre kigh-inzensfty rain-events unT;kely. The- potential for
€ erosion-from wind-and precip#tation-w'rll-be iar`geiy offset by
7---- -- ---- -- -mulchin ractlces-and-the--establishmerrt-of-a grass3 p perenniai yras^
8__ -__--- __Sover over the rln,;ad farility
o

,
^

1=0- -4.===-=Rpprexi{^sately_wbat=p€^cQntage nf the site will be covered with
impervious surfaces after project construction (for example,
....w.i« ^^ ^_
3j! 41; ^_ --. . : U : :: ."

19
ld

14-
--- Closure of the 183-H Basins with contaminants remaining in place- I5 will require the-installation of an earthen cover designed to

minimize, if not eliminate, water infiltration to the underlying
'' --= waste-zones (cltetktiss_ qsiesti9n 8.-1.e, r One -hundred percent of
)"a the original basin area will be capped by the designed cover.
^-9 Tl:^.

.
•fi^!h,.E.^i ^_^^^.,eu,......=^', a^ part of the cover i-9stallat3on., c-`5l--.-i ^r-cL -

Z.
^O

h. Proposed measures to reduceor control erq$iGl1 ! or other imoacts
22 to the earth, if there are any?
23
2Y Yftng 183--ft BasTns are ciean closed, the uppermost surface

sle_e=of the project-site will be ieveied to equal that of the
surrounding area and revegetated. A straw mulch will be applied

47 =--- ----__--- --- --- - taaSsist-i-nerosil3n- c^ntro': pribr to the establishment of

:?$- perennial--^,rasses.--Closure o€-the --basins -with waste bi:ried in
ng place--wi?1 requ-ire-?ns±allaiier.--af a--fir.al-cever,-whick will be
30 similarly revegetated to halt minor erosional damage to the
:i ^a ea. Eart^^en=materi als - rr -eonstructing thc-iandfi}}-toverwill
_'% ne iaken-rroiaexist-ia4 -ttarrow areas to the extent practical.
33 - '- Regular inspections of the cover and revegetated areas will be
34 - accomplished and corrective action taken as necessary throughout

the post-ciosure period.
,.,
37 2. Air
38

?9___--- _-- _a.- ^ ^^^ w(it.-=Wi1CtLyp4i--#-i^issi - •L3 1.̂1L7Y -^_ 1i J
Me.!•iult fryiii tl,^^-- i1}7S---- - -:Y

0 proposal (i.e., dust, automobile, odors, industrial wood smoke)
-___=_41___ during construction and when the project is completed? If any,

_---42 - genertlly_destribe and-give approximate quantities, if known.A-2^^ •
-" --- ----- --- -Cemen-t^;st may be generated during basin decommissioning
$5 -- - - ----- ----- - -- ---act-ivi-ti-g; ={e-.g.,--wet- sandblasting and concrete cutting), but no

-=-48 measurable leve-l-s-af-ai-rborne contaminants are expected to be
-- 47 produced as a-result of such activities. Heavy equipmentused to

48 construct-the-finai cover and trucks transporting material from
49 the facility will oenerate dust and gaseous (exhaust) emissions.

After physical closure of the facility, automobile exhaust will
a1 be generated as a resu't of inspection and maintenance
52... activities.
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b. Are there any oi=z-si^e sources of emiss'ons or odors that may

2 affect your proposal? If so, generai^y oescribe.

3
4 No.
5-
6 c. Proposed measures to reduce or control emissions or other
7 impacts to the air, if any?
e

3 -In-otrder-_to reducg the-amount of dust generated during closure
10 activities, water trucks will be available onsite that will

11 periodically spray the affected area. Water will be used during
=wet-sandblastino-to-m}n2anze dust nPnPratlon. Continuous air

13 monitors will be utilized during basin decommissioning activities
14 to detect dangerous and radioactive particulate matter.
15

-""1G_-...^.... 't W^+ar.

1_7
a. Surrace

'20 1) Is there any surface water body in or in the immediate
^1- i^i±y of the site (including year-round and seasonal

- 22 streams, saltwater, lakes, ponds, wetlands)? If yes,
-----2Y_ _ __---___-_- _ -„ describe tyne-=?nd-provide-names. -If-appropriate; state what

14 stream or river it flows into.

' [6
. 27

28
' 29

30 -
31

34
==-3^J--------_-------

_

^,----
38
39
40
41

.-----y^^---------

43- --
44
65

46
4i
4

7

/V

51
52
53

At the closest point, the 183-H Solar Evaporation Basins
are approximately 550 feet from the Columbia River, the

_rlearg,St_nat11rt1_ watercourse.

.._Z) ..Will theorliert--rar3ui.ro anywor4C--o!!er, in, or adjacent to
waters?

Several existing grounawater monitoring wells lie between
the-183-H-3asins and-*-he Columbia River. The well closest

-to-the-r-iver-iTes approximately 100 feet from the water's
edge:- 1Ai;aila8ie plans--are--included-in-the -I83-k .i00°'10- 1°
Evapnration dasins-C]osure/Post-Closure Plan (Rev. 2), with
which this checklist is being submitted.

3) Estimate the amount of fill and dredge material that would
be placed in or removed from surface water or wetlands and
ifidi-eat-e-the-area-nf-the-site that would be affected.
Indicate the source of the fill.

Ninnn

4) Will the proposal require surface water withdrawals or
diversions? Give general description, purpose, and

if {anrnrn. . . .... .-^r. -......rr.. - r .... . -- . . ....-.....

Untreated river water may be sprayed on the ground during
construction activities to mitigate dust generation.
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1 5) Does the proposal 1ie within a 100-year floodplain? If so,
2 note location on the site plan.
3
A u..

6 6) Does the proposal involve any discharges of waste materials
7 to surface waters? If so, describe the type of waste and
a - anticipated volume of discharge.
9

10 N_^_-

11
12 b. Ground
13
14 1) Will groundwater be withdrawn, or will water be discharged
-15 to groundwater?

1 ^ Stp7m =rpr-Yff---?iater i ro^ tli°-eart m^ ? aa ifill -r-n.v_. will,W; i 1 be
,O8 ab-sor-bed by the surrounding soil and may eventually enter
=-19_ -^ ^ the oroundwatar- - ^ ---- ---. .-
^20

Groundwater samples are collected on a regular basis from
Z2 the monitori^g --aells surrounding the 183-H Basins. Samples

----23----_ -- - -- -- --- - -arewithdrawn toobtain data necessary to comply with state.,.
- - --sw -_ - -- -- ------- anct ftderai ap=?rdwater momtnring requirements.

rra^x-tpsampaetn_rlebt}ori,weTi,--p ,eTpertt?e camn lP

27 collection procedure corresponding to the type of dedicated
28 pump(s) installed in the well. The total volume of
29 qroundwater withdrawn for purqinq and sampling will depend

^:n: the conditions encountered and the needs at each well..,.
^s

..., . ,.°^., willai^tntirawa^^ tor gro,.^^^,.o :̂ <.. <. monitoring purposes wl not
32- -- - -__-_- -__- _- __-••---J [

Ann _ 11--- _ J
CdLCCU 7,VVV YaIIVfU per Uay.

33
- 34 Present-pol}cy dictat.s the collection and storage of
--=-_35 -__----- purqewater-from-the-183-H Basi,n.s monitorina wells. This

36 purgewater, instead of fresh clean water, has been used for
_^_si.......__... . "nsSjlRg ^Skr-1^8 i0" ,^r3^eS.5-naUirment

3° POrge3;+ater--so us-eu-;as-^e2n_4antaineri2ed and solidified
34 F^r d • 4 "W_ .n_fid-waqt' After comoletion of the_ ^^_ r°̂al = a s 1I -- -
40 decontamination of the 183-H Basins, remaining and new

=^- - _^ - x1rpwai:or V?;'_ be---??ec*ted;=-s#ared; am=treatadrith the
42 - other Hanford Site purgewater. The ultimate disposition of
43 purgewater will pose no hazard to human health or the
44 environment.
.r
Y^

-

46 2) Describe waste materials that will be discharged into the
------aZ-- yropnd-from septic-waste +^n^^ or other sources, if any. ......

-• 48==== _ _-- (for gxample: Domestic sewage; industrial, containing the
49 -foiiowing chemicals...: agriculturai;-etc.). Describe the
0 generai size of the system, the number of such systems, the

-_numbernf houses_t4-be-served -(if applicable), or the number
32 of animals or humans the system(s) are expected to serve.
91
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/

3
4

_ ..^ 7
^-^-^^ -^ V

I,
4es IIUI, 1L'U '^ f •

c. Water Run-off (including storn water)

IIescr-ibe *_he-sasrce of---xun-o-ff-(inc]udi ng-storm water) and
methods of collection and disposal, if any ( include
quantities, if known). Where will this water flow? Will
this water flow into other wastes? If so, describe.

--s-- _ _----., -
6
7
8
9

i0
11
12

_ ,-

14
15
16
17
18
I9----

:28-

'Z' 221
2

23
24
5

_o
-27
28
39--- -
30
31
32
33
34
35
36
77
d,

38

Run-off collection and disposal methods will be necessary
only in the event of a severe rain fall or heavy snow melt.
The landfill cover will be equipped with drainage pipes
extending from the highly-pe-rmeable--drainage l-ayer to
drainage ditches at the edges of the cover. The outflow of
run-off water will be to the surface, oriented down gradient
toward the Columbia River. It is anticipated that the final
facility cover, vegetation, and the relatively flat
topography of the area will preclude excessive run-off from
reaching the river. Run-off will be absorbed by the
surrounding soil and no other form of run-off collection
system is currently under consideration. The run-off that
might occur will not flow into any other wastes.

2) Could waste materials enter ground or surface waters? If
so, generally describe.

Beneath--the-183-F^-Basirs--a-plijme of contamination extends
through the soil column to the groundwater.- If significant
quantiti_es-of water-were-te--transEct the snils beneath the
final facilit_v cover, leachate from in situ contaminants

;owever, the final facility
co^er ^ :: os.,. _ c; as to minimize, if not
eliminate. -^e intr,ision to the soil column of water from
severe rain events and sudden snow melt-off.

d. Proposed measures to reduce or control surface, ground, and
run-aff water impacts, if any:

3g During 103-H Basins decommissioning, (part of the closure
46- operations), liquid wastes and waste sludges have been removed
41 from the 183-H Basins. Waste sludges have been commingled with

-- ---^------ --- ---------sdf#'icient quantatiec-of-absorfient material to ensure that no
=- - .

th e
. .

,a - i`ree-T7quid r-emaTrss in thwaste drums. liquid wastes have been
44 containerized and solidified within the confines of the basin.
45 183-H Basins waste removal and decontamination operations are
46 being conducted within the confines of the basins to prevent
47 -----------accid$ntal-releaSaS t-6--thE2nvlronment. -At-no-time-wTii-there be

48 ` a--WL-e?t ia i-fo-f-the -i-i sci arge of waste materi al s directly to the
'g ground.
n

51 Post-closure ieaching of contaminated subsoils by surface water
52 will be prevented by the installation of a multilayered barrier
3^ (tne r'inal cover) designed t o preclude the miqration of surface
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water tc underlying contaminated soils. Proposed measures to
reduce soil and groundwater contamination (discussed in the
answer to checklist question B.3.c.2) are addressed in the Final

4 Status Post-Closure Permit Application,5

- A 11i _L_
--------o y_ rienr_^.

7

8 a: --_=V*clc_ the--tyDPs ofvegetation---found- onsite.-
7

10 _ deciduqus tree
7 7

- ----- .--- ---$V°..rgre.,°..n tree

shrubs
1 ^ .M9ff

- 29

14 - pasture
rl:+ - crop or grain

planL$

^7 - water plants
other types of vegetation

--'sfl there is no veqeta-1-ion or The ac.ua'. 183-H site. Additional
21 information on the Hanford Site environment can be found in the

in
_ th_?2 final ervironmentai tmpaet-Statements referenced ^ the answer to

thv^c'kl-a-c± nnrr-#'•_n•^• n o
-_- - _..--•-• •-- ^----._.. -._.

4_ ,L .1 ^r f^.e'y'nC^i.-at i n-^V i 1b. --- ^Ta_ - "^ "°^ e frt-£ . .ir..e.'..a°- -- °^: ^ ^ C " 1-bE} r2mC'ved or a^ Lr cu:

^7 -_- - A_strsai? vegetated-a.*-aa ad;acert=to-the basinS may be affected by
28 --closureactivities. All areas denuded of vegetation as a result

ofthis pro;gct will be ravegetated appropriately.
in

31 --- c. LiSt threatelled or enaangered species known to be on or near the
@7 eite

33 ^ ^^

34 No threatened-or endangered-piant species exist on or in the-_
3a____ imesii_ate viciniiy of the-133-H Basin site.- Additional

_-16in#ormation on the Hanford Site environment can be found in the
37 final environmental impact statements referenced in the answer to
38 checklist question A.8.
39

_ '•- . _ . ' ^ - -^ i ' - - : -: Yr^pCS2d i dnuSC'aCin4; use 6ri i
eiatiVe plBrrtS, or Sther iTicaSur e$ to

_
the

a. r41 ° --`-"'}^r^Sti-v^ oP enrrarrte-veyeca'^ibn on Lnsi [.e, if any:
An
YL

----_=0---_ _ ------ ---- P¢rermial- ,rass- specfies-weli -suited-to -tne-tocai ciimate will be
~4 used ta reveqetaie the cover of--the 18'-ri Basins._z
Y7

46 5. Ani mals
A7
^i

4a a-_identii'_v any birds and animals which have been observed on or
49 ne-ar- the_-site or_ are knnwt tn__bp -on--or near the sitr±_
n

j1 birds; hawk, heron, eacle, songbirds, other
52 mammals: ceer, bear, eik, oeaver, other
53 fish: bass, salmon, trout, herring, shellfish, other
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- ---- ^ - - --- --- -- ---- -- -- A k-atiEty -0f- ]ns2Lt_, Pi. rat, and sra i ; mamma l s common to the
3 4ataford Site ('nc';uding grasshoppers, passerine birds, pigeons,

-4 -lagom:,,Nhs, and coyote), have been observed in the vicinity of
5 the 183-H Basins. Prior to initiation of basin decommissioning
6 activities, a number of swallow nests were encountered within
7 the basins. Additional information on the Hanford Site
8 environment can be found in the final environmental impact

-- 9 --statements referenced in the answer to checklist question A.B.
1 9%

11 5.-- -U-st any- threatened or €ndan,ered species- !:nowr--to be on or near
„
1L

+k. c ;+e
Y.IG ^.YG.

13
14 No threatened or endangered species are known to exist on the
15^^-^- facility site. However, the state- and-federally-registered
=16 threatened bald eagle is a common winter resident along the

`^11 The only two endangered animal species known toColumbia River
=18

.
occur in the area -= the American white pelican and the peregrine

4''73 19 - falcon -- are transient visitors. Additional information on the
=2J-------- ----- Hanford Site environment can be found in the final environmental
21 jmpact-statements referenced in the answer to checklist
97 ^,iocfi^n n A.,____..... ..._.
23
94 c. Is the site part of a migration route? If so, explain.

-6 No; however, the adjacent Columbia River is considered an
- -27 important-xEsti.n.g place for Pacific flyway waterfowl and shore

28 birds during the autumn migration. Additional information on the
- 29 Hanford Site environment can be found in the final environmental

30 impact statements referenced in the answer to checklist

32
33 d. Proposed measures to 3reserve or enhance wildlife, if any:
YA
^y

35----- --- ---- ------- None ar this time.

36
-- ^_'s7 6. enerav and Natural Resources
38
39 a.
40
41
42

43

What kinds of energy (electric, natural gas, oil, wood stove,
solar) will be used to meet the completed project's energy
needs? oescribe whether it will be used for heating,
manufacturing, etc.

44 The--completed-proj€ct--wil-l require--the--use--of portable electric
45 generators for powering groundwater monitoring well pumps during
40 i

the a usoe s amooetorolePost-closure
moni'toring activities will

47 require um products to power motor vehicles.
afl^.,
3 b. Would your project affect the potential use of solar energy by
0 adjacent properties' so. generally describe.

51
52 Nn.
53
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c. What kinds of energy conservation features are included in the
4_ _ plans of this proposal2 i<tzt atne_r prQp-QSed measures to reduce
3 or control energy impacts, if any:
4
5 Does not annl v

-rr •r •

6
^- -f i ^_..nv i_ ------runrnnntei- ^

n̂
-
ae
-,

I i.̂ n- - -- c
8

9_______ a1 _ Are_ihere_any_environmental health hazards, including exposure
•__. _.I I ^ _ir_ Fiw _ nvnln^inn.L- --

t
o 4.c..v .., e em '̂ co, s,_ r '̂.,eL̂ n„f , g and,.^,,,, ^ „^ ^ „^^, ^^p ^ l l , or

= il hazardous waste; that couid occur-as a result of this proposal?
iL if so, describe.

13
-_=^4 i^rinathe decontamination phase of the project, decontamination

--and-monitoring equipment may be exposed to chemically hazardous.
and radioactively contaminated materials from the 183-H Basins
stud^ .̂ :̂ .rrsi^ ; : g_r:y^ewa^-^j: -==ge_A=a:^. ^_:__- :er produced during closure and
post-closure groundwater monitoring activities may contain very
}ow i 0fk^^_r=^Yofi3 0= ^.a^ardous and/or radioattive wastes.

zv Giosure of the-183-n Basins w' " be performed in a manner that
minimizes potential future impacts to human health and the

'22 environment.
23

-- - . .
^_ 3j==-Describes^ee-ta-t--€mergency services that might be required.

27
eo

^o^r
3f^

Hafif^4>rLL^"rte__-eCuritv, fir^=r2s^'ii1Ptse,= afi{^'-^Stbii'uur4e_F^ei'_YiLes
are on call at all times in the event of an onsite
emergency.

2i Proposed measures to reduce or control environmental health
!___'^i, if anv•

32
33 During decontamination proceedings, all equipment
34 decontamination solutions and emergency shower effluent will

---35 he retained wtthtnthe 183-H Basins for collection and
36 packaging. Sludge waste has been commingled with sufficient

-_ -----• - r Y^ f -ri]1 to en sure==-q^a fi.._rt: A_s ..fi ' =^b c_ i..r^..o nr. ..___maio _. _.. _..that no free
----38 = =--1lauid remains in the waste drums, and liquid waste have

39 been containerized and solidified within the confines of the
40 183-H Basins. All waste removal operations will-be
41 conducted within the confines of the 183-H Basins to prevent
-42 - -- -accidentai - rei-eases to the environment. At no time will
-43 - -- - -- there be-a-potential for the discharge of waste materials
44 directly to the ground.
45

*n rnnrnr;5l and_^lean-up
==_=47__ debris will be collected, packaged ( as applicable), and

48 transferred_to_the_aopropriatefacilities_as follows:
AD^^

l.-_. .. .. .-.....Rad?^act; om'.xed Was:e will be transported to the
J? 230- Area Radioactive "'ixed Waste Storage Facility;
52
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Z
3
4

6
i
8
9

-1E- ---_-
-----

12
--- ^3--

i4

16

"18
19

'20

. Nonradioactive 'nazardous +aste wil' be transported to
the 600 Area Nonradioac.ive Dangerous Waste Storage
Facility (the 616 Building);

.----tionha3arsious_ ^radioactive waste will be transported to
the 200 Area Low-Level Waste Burial Grounds.

Once physical closure of the basins is complete, no
exposure to personnel is expectesi;-howevef, post-closure
ma s-a:id--insrePt i dTM personne l Yii i i uen ;,tG"ing; s amETlin^--
required to wear appropriate protective clothing while at
the site. Personnel will be trained to recognize and
correct/reduce any environmental health hazards. Training
.eqs:Yii':emP79t"wrP ftrll y describ ^̂d-ir *t he £los^ ^ re,/ Post=f ne^iro------ --..,. ,,..,. .,
Pl-an.---The-physical-secu.r-ity of a-c.hainl_ink fence around
the basins and access limited to only authorized personnel
will further reduce potential exposures.

b. Noise

Wh^t type of noi=a ¢xists in the
22 nrniact /fnr example: traffic,,,.,.,,..... %,.,.
23 etc.)?
a4

area which may affect your
equipment, operation,

None.
c6
27 2) What types and levels of noise would be created by or
28 associated with the project on a short-term or a long-term
25 basis fvr examplu; traffiG, vonstruction-;-eperation;
30 etc.l? ?ndicate what hours noise would come from the site.
zi.

n<• , . ; ^
-^- ---_ - - --- --- .:,,_.. ^.._ :^ ^,__mporarr y increase noise
33 levels our;r,g nornai cay-snift hours. On completion of the
34 = prOject::fi.h.p-anfiy- no is? rlpn?r_atsa will- tIp_-thit 0-f- the3

-- ----?5----- ttnrt.3kle tjeneratGrS used to p13wer-L^roundwater--well--Samplingr _ : . _ _ :
36 and monitoring equipment.
37
94 ]1
1iY d ^

7A-- ^^
40
41
42
43

--RrtDpaSed-iileasures to-reduce-or contr-ol---noi-se- impacts, - if

any:

Construction equipment will meet manufacturer's requirements
for noise suppression.

44 B. Land and Shoreline Use
45
46 a. What is the current use o
47
n o

h° °^3 ''r+'. aas'r --rs -a._'
the U.S. Government. The

0 -redtrctiorr-vi-a the natural
5i dangerous waste shipments
52
53

F the site and adjacent properties?

-t'-#--_'`i3:^37f'f^.^J,.rilLz-l^.a_h 'i---e`-^^:ma'^ 6..
r u-3i- vm. cu by

basins were utilized for waste
arJCeSi -a-f l Tc7tYid evaporation. No

have been received since November 1985.



Draft SERA Checklist, Rev. 3
183-H Solar Evaporation Basins

Page 15 of 20

b. Has the site been used for agriculture? If so, describe.

3 No portion of the Hanford Site ( including the 183-H Basins) has
4 been used for agricultural purposes since 1943.

6 c. Describe any structures on the site.
7
8 The 183-H Basins are composed of four contiguous concrete holding

- basi-ns-. The basins are above-ground structures, each containing
a deep sei;^rentatior basin and a shallow-fl9ctulaiion_basin.

li The-sedTmentation-basins are a nominal 53 feet=6 inches wide and
12 95 feetin_length, with -adepthvaryi-ngfrom-1b fggt-6-inchgs at
13 the north end to 15 feet-6 inches at the south end. The

--- 4- flocculation basins, at the north end of and within the long
--^^-- - boundaries of the sedimentation basins, are 45 feet-6 inches

wide^, 33feet-in langth; and j9 feet-6- inc-hes deep.
Y.^

Appraximateiy 45 feet to the south of and parallel to the
_ ^39 183-H-Basins-are-the-3 83=H clear WatKr ReServoir5 ( clearwells).

These subsurface struc'_ures are a total of 858 feet long, east to
21 west, ( parallel to the 183-H Basins) and 184 feet wide, north tor.,,.^

-ec scuth. The clearaellslwere used as a reservoir for treated river
23 water intake to the 105-H Reactor, which was deactivated in
24- - April 1965. Since that time, the clearwells have been used as a

coiiection site for clean ( nonregulated) waste materials.

e7 d. Will any structures be demolished? If so, what?

29 During the closure process, the 183-H Basins will be demolished.
30 Clean rubble generated during demolition of the basins will be
3 1 piased in_the adjacent-clearwells, which will then be filled to
32 ground level with clean soil. However, if traces of dangerous
33---- -- -material-remaim after-successive-decontamination attempts, the
34 rubble will be compacted for in situ disposal beneath the earthen

- 35 cover -d-e-scri$e-d ^in the arswer to checklist question B.1.e.
ee
.3v

e'^.°

_

Y^t-Ts t![2-IIrYgfit =76nTIig 1`^^SS1fTCatTnn nfthP. S1 Le:
38

39 The Hanford Site is zoned by Benton County as an Unclassified Use
40 (U) district.
Al

42 f. What is the current comprehensive plan designation of the site?
_ :3
--44 The 1-985-Benton-County-CEmprehensive Land Use Plan designates the
--45- Hanford Site as the `Hanford-Reservation.' Under this

-- -46------ ---------- designation, land on the Site may be used for "activities nuclear
-- - .. - - ^- n _ ^ rMn^^t}^^ -aL` i-'^ki':̀ 4ES 31'E du`̂ ri ^s' :̀"sed"1#- and k^... ... ilfH f YM . en.a, = °`' '"1 • y

48 DOE approval for such activities is obtained."

_ - y:
rr ___l ___^i_
^, apuriCauiF wne2 Is ttre ttPTBf 7aStet SttOi'c-ilne- prugraii

._. .. . ...__ ___.^. _..^., ., .^ : .-.

5Z

53 Does not apply.
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h. Has any part of the site been classified as an ' environmentally
sensitive' area? If so, specify.

No.

1. - Appraximately how-many-peopie-wonld reside or work in the
.completed project?

None.

j. Approximately how many people would the completed project
replace?

.,
none.

k. Prooosed measures to avoid or reduce displacement impacts, if
any:

Does not apply.

1. Proposed measures to ensure the proposal is compatible with
e:cisting_and projected tand-us-esand plans, if any:

-- ----- ^eg..n••a l,•._..lCe^ - rc ^ t^ ^ ar 7 i ct--^tts ct;••Z o o r ^
---- - ----- -----w ,.v:, a^3p^y: ,^..a--a.r..?+er- u--^..hr ^i 2 u.u.: ^

Ve6
27 9. Housing
28
-29- --- --- a: ---Approxfimately how-nany -urrits wovtd--tre provided, if any? Indicate
30 whether high-. middle-. or 1ow-income housing.
31

- 32
33
34 b.

--36
36
17
3R

39 c.
40
dt
d^

None.

Approximately how aany units. if any, would be eliminated?
Indicate_whether--hiqh-,-middle-, or lnw-inrnmP h 9Usinq,

None.

Proposed measures to reduce or control housing impacts, if any:

Does not apply.

43 10. Aesthetics
44

-
45 a. What is the tallest height of any proposed structure(s), not
44-- __includang-antennas,•--what_is the principal exterior building
47 material(s) proposed?
A e

. . . . . .. . . .

,0
51
52
53

Closure of the basins with waste in place will require the
installation of an earthen cover. The cover, as designed, will
have a maximum height of-approximately nine feetat-the cr-est.
The chain link perimeter fence around the 183-H Basins may attain
a height of ten feet.
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.__.._..7.,.- -....._......__„h-_. Whp} vicmc in ,^ni^^^_uniiir .tsrn(^-..:>..-:-_.._ ...-.,^.. 7i1!ryQf!1?_o viri,., ....... .. ^c 3l ..or

3
,

obstructed?
n

5 None.

r. ^. --^ - . ,
rop^^ea measures- ^p ^cc^ce_or control aesthetic impacts, if any:

S_

at
iLt..

1\U I_ IC a _L _I_ _̂ L_ 1_ 1_I_1_!_

1A
u

11 11. Li ght and Glare
iZ
13-- ---a, ---What--typE -of Ligtst -or-S7a,ra_*-t-Ll -the-=proposa-l¢roduc¢? What-ttme
14 - of day would it mainly occur?

=:r rione.

b. -_Could light or-glare-from the finished -preject -L+e a --safet_y hazard
or interfere with views?

• ^n
sV

No.
22

--- 2s c=- - -What existing n2`f-cite -sAu.rc?c o*--1ight -or--gl are- may affect- your
-44-_- - _ proposal?

^

,1---None.

28--- -- ---- d. - --Proposed aneasures-to-red;:ce--or-contr3l--liyht and glare impacts,
Z9 if any:
30
1 'Q: n-UVes not appiy.

33 if . iieUre8tiun
'fA
^Y

35 _ a. What designatpd and-}nformal--rQcreational opYortllnities are in
^V36 the immediate vicinity?

37
38 None..._.._
39
40 - b. Would the-proposed project displace any existing recreational
Al uses? If so, describe.

43 Does not apply.
44
45 c. Proposed measures to reduce or control impacts on recreation,
46 including recreation opportunities to be provided by the project

- -- '-----4^ - ---- ---or appncant, ir' any,.
48
AS Due3 not aoo'v.^
U

ci.,.



Draft SEPA Checklist, Rev. 3
183-H Solar Evaporation Basins

Page 18 of 20

13.

3
4
5
6
7
8
9

10

12
13

:;̂

16
8

18
20...,

22
23
'4

Historic and Cultura' ?-eservation

a. Are there any places or objects listed on, or proposed for,
national, state, or local preservation registers known to be on
or next to the site? If so, generally describe.

No part of the 183-H Basins is listed on or proposed for
inclusion on preservation registers. Additional information on
the Hanford Site environment can be found in the.environmental
impact statements referenced in the answer to checklist

!T1-/.A A L
1 . _.. .

be Generally describe any landmarks or evidence of historic,
archaeoloy-ical; scientific, or cultural importance known to be on

--- - --- ',Jr next ta the s lte.

The Hanford Cultural Resource Laboratory conducted a cultural
resource review in the project area, and reported that no
cul-turai-praperties are-krrown to be located on the site of the
183-H Basins or in the area from which background samples will be

--__taken,Additional information on the Hanford Site environment
can be found in the environmental impact statements referenced in
the answer to checklist question A.B.

C. --Rroposed measures-to ror^iire_pr rnntrnl ;mn^rte lf any:_^..^ ..,... ..,........,

--If-the 183-H-Basins are clean closed, contaminated sails will be
excavated and removed from the site as necessary. Backfill and
soils to be used in the earthen cover will be excavated from
borrow sites arrund `he 4anford Site. Prior to any excavation
pf©tEed i^,oS . :, ' _: x?v i ew w iiitfa^ condUetet-under
the authori.,, .-e tia:7ona: riutoric Preservation Act.
Significant arcnaeoiogical finds may result in schedule delays
until a plan to nit;.gate excavation impacts can be devised and
implemented.

1 • T _i

14. Lrancnnrr9r ian

- a. - idehtify public streets and highways serving the site, and
-describe proposed access to the existing street system. Show on
cita nl2n< if nv

.r.. ,I.Y..ea 1 . i oli1.

None.

- -ISS7te-rirr?ntly served by j)'^blic transit? lf--n^t^ what is theL
approximate distance to the nearest transit stop?

The facility is not puolicly accessible and, therefore, is not
served by public -rans^t.

c. How many parking spaces would the completed project have? How
many would the eliminata?
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i
2

4

5
-- - --6---

i

9LU---11

lz
13
td

D

^^..; --_ -
17
18
19

Z75 ?-1
44

23
74
75

None.

d,_ -I611- the prnpncal require any new roads or streets, or

if!@rQYemeRtS-LO E_1sLj!il;_rpaCS 3r SLr@@f5, not including

- -- driveways?--I_f so,-generall_vdescribe (indicate whether public
or private).

No,

„
e .::Mi.i_i the QrOieL'r_Lcp /nr_nreJ^r l'n t 1. @ iTJnedi dt2 V •..:t,. ^ri

___„iCiniLy ui/

water, rail, or air transportation? If so, generally describe.

No.

r`. riow many vehicular trips per day would be generated by the
_compl_eted pro.iect? if known, indicate when peak volumes would
occur.

No1-1 e.

^y. Propo-sed -mEasures tm reaucE pr ontroi trarisportation impacts,
if -an.y-

Does not appl;

26 15

27
^^--
29

31
27

34

35
36
37
^e
40

Public Services

' - .pitjQ kite-rQjeiatiesyit__in an__j^1Pr$aSed-need for public-servi;;esa.

(for example: fire protection, police protection, health care,
h__,scnoo>s}_other)? If so, aenera y dv_crrihe_

\11

b. Proposed measures to reduce or control direct impacts on public
services, if any:

Does not apply.

40
- -- Y1 - - a. _Listutiiities_currently-availadle-at-the-site-{electricity,

42___ natural gas, water, refuse service, telephone, sanitary sewer,
septic system, etr_):

44
--43 The -only- utiiity- curre-ntiy avaiiable at the site is fresh water.
46
47

48--ri^

50
51

53

b. Describe the utilities that are proposed for the project, the
utility providing the service. and the general construction

iin t-ne -S't-e- irTimed" ate vicinity which might
be neeeec.

^
eperated equipment and a

portable elec.^ cal generator will 5e necessary for closure
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operations. water trucks 4ili be avai^abie onsite to
--- ?- peraod3cal-ly-.pra; the area, reducing airborne particles

3 generated during construction activities. After final closure of
4 the facility, the only utility necessary for operation will be

-_---5 _- -_portabls_electricgenerator3 for powering groundwater monitoring
6 well pumps during inspection and sampling.

------- ---8 ----- --- ----- - General bgnstruction act;-vixi?s are outlined in the answer to
9 checklist question A.11.

10
„
19 4Z rrUA71 10 cc

./LYI.II l VI\LJ

13
14 The ab9ve-answers are true and complete to the best of my
15 knowledge. We understand that the lead agency is relying on them
16 to make its decision.

18
19

^ .;
021

22 R. D. IZatt, irector
?_ Fnv;r_.^^nmentt.4_,°,estyr4tion 7iVi5inn

- -
-- -

OA
---Gi-------

1 1 C n- - _-r-_._a _r
- -- UCVQf-1111Cf11. Vr C:ICry^^

25_____ __--_ Ri6hland Operations Offire
26
27
Lo

G7

30
31
32 cnvironmenta;
33 Westinghouse ,ianfore ::amean!

Date

---- -' O
.ate
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1 I. GENERAL CLOSURE REQUIRE^!ENTS

4 The U.S. Department of Energy-Ricniand Operations Office (DOE-RL) will

--°--_ 5____c1ose_the 183-H Salar Fvaporation_Basins (183-H Basins) in accordance with the
-4 -U,S-,--Er:vironmental Protection-Agency-(EPA),-Resodree Conservation and

_ 7-_ =RgcoVer°_-RCt=(RUMA) of:97c, as administered by theWashington State
- 2__ -Department_ofEcoloc-v ( Ecology) through the Washington Administrative Code

_-1WAC-1-0as!gerous Waste-!?eQulationsEWAC-173-303 (Ecology-1989)1. Additionally,
,v -the-183-H-Basirs :will--be c3-vstd in-ac-cor-daRS€--wi-th-all-applicolsle
11 ---environmentaT reraul-atfons--and the Hanford Federal Facility Agreement and
12 ryn^gnt nrrs'er IFrnloav at al. 1989).
13

14 In November 1985, the DOE-RL filed a-183-H Solar Evaporation Basins'
_ ,ifiu t'r2 ^ ^^^= la ^Part'-A-Pe,-urit App-', 1 ^.'ba_ i i°̂ ii ^'_e^ ^^^-_ ^P n̂/L°=,.Cl ŷ9y-IdentiFicatian Number

"216 - -WA 7890008967, and submitted Revision 0 of the 183-H Basins Closure Plan.
C;e:177 Thie DcviSinn 7-.nf- thG 1R7.H ^nJa^"_ fyannratinn R^iSinS=a-: ^ .,,---- ••--^^ r-•

-I8 Closure/Post-Closure P1an (DOE/RL 88-04), together with the forthcoming
;T9 revision of the 183=H So1ar Evaporati'on Basins Final Status Post-Closure

P`€rmft--ApF,licatir;, (-DOE/Rt i988a), -wil-l complete the submittal for the
1-$3 Yi gas-i_ns perm^ i t ppp^ ^s reyu i red_ by WAC 173-303 .

w'22.
-..-23 Whi-?e preparing this document, it has been acknowledged that this RCRA

24 closure site is located within an identified Comprehensive Environmental
z0 _ nesoonse; Campensation, and tiability Act (CERCLA) (CERCLA 1980) unit;

-.,.-'5- ---JOA-Ar.eas. si-te__.Peiw._the_HaafQrd_F.QderaL Faci 1 i_tv Agreement and Consent Order,
the 100-HR-1 operable unit will be remediated as a RCRA past practices unit=

Gh- iPiereYO1e: C#5f oi°oGOsE^ c.7o5iire aLt-iVi`S?e" i ns=q•; $sil-sa1'lipilngy ^yrauidwat"cr

29.- - mort I t os•irg , wesil^e remova 1 , a 'rdiSdi '" Cu- JEr design and-installation) will be- -1d- -r T-rr -

30 conducted in conjunction with the future RCRA past practices remediation.
3I' C-ompletion of -clAsure -has -be€n ,chedul-ed for Drfinhor 14c7 _Pgr Frningy'c

32 direction, groundwater remedia'_^on w^'l be addressed in-the forthcoming
s3 revision of the :o'_ _-_as,ns r"rnai Status Post-Closure
34- Permit Application.
,C

36 This document is organ'zec to four chapters and 13 appendices:
37

------^d -------7 - uenerai l.iosure Requirements (Chapter 1)

1Y

_40______ . Closure Requirements for Landfills (Chapter II)
'T 1

e R^
- -a k--- =--°est-rlym- 1^^^-oeq:1i" ements (Chapter III)

43

44 .. References ( Chapter IV)
4 .C

46 . Cnnanrliroe ( G thrnunh M1- - ..^r-..^^^- ,., .......^_.. ^.
A7

48'thiS Giacufietit wri`^7uY^T ieii are ai i otiQr'veYfibns of the ltlf-F1 Solar
- ---`-^^`- EvaNira'sivnDa'^ii:.iCiv^ureltv.4-^iu^iiic

i Hanford Site --The Hanford Site covers approximately 560 square miles of
- ,2 semi-arid 'and - th-at --is- owned-by-t.ng-J.^. Government and managed by the DOE-RL.
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1 For purposes of RCRA and WAC 173-303. tne DOE-RL is the owner and operator,
2 and Westinghouse Hanford Company (Westinanouse iianford) is the co-operator,
3 with the DOE-RL, of certain hazardous waste management units on the Hanford
4- -Site;-e.g.; the--'.83-H-Basins. The Hanford Site is located northwest
5 of the city of Richland, Washington, in the Columbia Basin ( Figure I.A-1 and
6 Map 1 of Appendix A). The city of Richland lies approximately'5 miles from

__-7==--i;he soui:hernnest portiBnofthe Hanford site boundary and is the nearest
- - --F. ,. y "-uo:-p-s -r8 -- pi;p ^ur$t#r,11 cent-er.---1iv-eor'-y 1$43; -Lhe= U:..==d rm -©r -En9 ifeers selected

9 the Hanford Site as the location for reactor, chemical separation, and related
10 facilities and activities for the production and purification of plutonium.
11
12 Activities at the Hanford Site are centralized in numerically designated
13 areas. The reactor facilities ( active and deactivated) are located along the
14 Columbia River in what are known as the 100 Areas. The reactor fuel
15-----proces-sing--and--waste management facilities are in the 200 Areas, that are on

r^b a plateau approximately 7 miles from the Columbia River. The 300 Area,
-^-:17 loca*.ed-north of Rithland-,- ton*.ains the reactor fuel manufacturing facilities

";"a and the research and development laboratories. The 400 Area, 5 miles
1^-- ==wrt,'maest {` ^+he 300 Area, contains the Fast Flux Test Facility (FFTF) used in

;`.30 the testing of liquid metal reactor systems. The 500 Area covers all
'21 locations not specifically given an area designation. Administrative

.:r22 buiidinas are iocated in the 700 Area in downtown Richland, in north
Z3 Richland, the 1100 Area contains facilities associated with administration,
24 maintenance, transportation, and materials procurement and distribution.
25-- The-3000-.4rea, be-t.ween the 1100-arid-300 Areas, contains the Environmental

_----26--Di0_iion,-en(jineering_offices,and administrative offices.

28--- The 1II0-li-Area,--loca-t-ed-north in-the-Hanford Site along the Columbia
_-^;------iiTiiEr \?iqi7re L.f+=^) -- Y1a^ ^YY-ipei^`lun` It -r-eaCtor-facTlTty-fro11l uttoUer iy4y to

300 - -- April 1965-. --The-483-H -BasAns- were- origifal-l-y-desi,,nateci - as- part of the
31 183-H Filter Plant that operated concurrently with the 100-H Reactor. The
ss filter piant provided water treatment, filtering facilities, and reservoir
33 capacity for the reactor process water system. The filter plant consisted of
34 a head house and chemical building, 16 flocculation and sedimentation basins,
11 F- +]*B h^^+1a+^^ ^^a ^10 1 t oiwith 2n i n r n^ Fimiro T R.7,-- ,:y ---__fs,^..1"--:.I:r-wrn•yr allu.._cre$rw..l ^--$^Cr3LJ^-w ^--r4,Fnp O..nl - ^..,

3^ (page ;-7^) illustrates a-como7ete filter plant (i00-D Area) prior to
97 J^^^ltaion
if uCI11V11LIVll.

38
39-- The I83=9-Basfns =-In 19731- 4 of-the 16 fioccuiation-and sedimentation
40 basins were designated for use as solar evaporation basins; i.e., the
41 183-H Basins ( Figure I.A-3). The purpose of the 183-H Basins was to provide a
-42 means of waste reductior^ by -r-atural eva;Yoration of the liquid chemical wastes
43--- --s^esul-t-ingJfrom ttve-303-Area-(N--Reactor) fuel fabrication faciiities. The
44 natural evaporation ( treatment) process involved temporary storage of the
45 wastes in order to accommodate the evaporation phenomenon. Prior to use, a

--- A6--- 6-foot chain link fence-was installed around--the four-183-H Basins.
47
48 _ - In the sprin; of 1974, after decontamination, demolition of the
49 183-H Filter Plant was initiated under the Hanford Site Housekeeping and
50 Cleanup Program for the 100-H Area. The 183-H head house, 12 of the
51 flocculation and sedimentation basins. tne ^-"lter building, and the clearwell

-52_ _ pump_ronm were demolished to ground 'evel and the underground portions were

1-2
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1__ - backfilled- ta ground 1eYP1 . T_he__:7earwe1_,5 were left intar, for future use as
2 a disposal site for clean debris.

in kI-"-ve:u ^"-'er-̂ 1985 nRlPnt of wastes wa s- 4 s ^ sec^,-the ast-s.f1. l:,._ - -• °---_ .. ..,.s sent to the
5 183-H Basins. The wastes have been undergoing solar evaporation and the
6 remaining liquids are super-saturated and ready for further treatment;
7 i.e., liquid solidification. Liquid transfers between the basins have

____8--__per^nitted-the-isolati-on and-remoyal 9f_waste-precipitates/sludges. In
_-I _September 1988, the finaT drums of 'absorbed' sludges were shipped to the

10 200 West Area Central Waste Complex, Retrievable Waste Storage Facility.
>-i -__T,-Om-JuPptti oesgmbgr 1989; solidifieation of the liquid wastes occurred.
12 In 1990 the crystallized solids which are remaining in two basins will be
13 removed.
; -;

£ 75 The typographical map (H-6-958) in Appendix A provides a general overview
f^==-'16 of the Hanford Site and contiguous area. It is intended to be used as a

location map and to illustrate the following:
=1G

5..^".n - 11--L-.-J fS^y - nanrord Site boundary

: 21 • Surrounding land use.^..., 72
23 • Contours ( 20-foot intervals) to show the surface water flow direction
24
25 • Fire control facilities on the Hanford Site
25
27 • Access roads, internal roads, railroads, gates, and barricades
28
29 • Longitudes and latitudes.
30
_11 Appendix A also contains a 200-scale topoqraphic map of the 100-H Area
32 indicating the location of the 183-H Basins. The topographic map has the
33 following features:
ia

35 • Hanford Site boundary and wind rose
36
37 • Contours ( 2-foot intervals) to show surface water flow direction
38
39 • Monitoring wells and 100 year flood maximum elevation
40
41 • The 100-H Area waste management units.
42
43 Implementation of this closure plan minimizes the need for post-closure
44 maintenance and control, and minimizes or eliminates post-closure escape of
45 residual contaminants or the migration of waste decomposition products to the

------46-- graund,-sur€ace-w3ters,--or-the-atmosphere. This plan summarizes the types and
47 amounts of_danaerous waste that the 183-H Basins have received. A waste
-4-8 8*val -_.i^ p. ,, .,°--3an- ^ ^'6-ivid^ i^ {..^^-ntri.fi-$-thet ^Titivdesthe p- ractices thaty^
49 are used to sample and analyze the remaining liquid wastes and to verify
50 ycleanup and decontamination.
51
52 -! Appendix N provides personneJ_training_that_will be used for closure and
53 post-closure activities.

910603.1012 1-6
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i i.A. CL05URE PERFORMANCE
1)

3__This sectior, describes'ncw' :.lcsure of :,'e :31-^ Easins will meet the
---4 closure requirements and control post-closure escape of danqerous waste,

5 danQerouS was'te -coitstituents,-2achate, conta,minated run-off; and waste

_G--_-decQmposition_-products-to-the groundwater,-surface-water. and atmosphere.
7
8

---- -8 ---;.A-1. --NiniPlze-N€Bd-for-Post-Clasure
1^ naintenance and Conirois
11

12 In September 1988, all remaining regulated solid wastes had been removed
i '^ ^ J n7' - ni°?9r"^_^. • , • J • n--=i3 ^#r€'^Y `th^ :$r=M-$asir^S anu- $ f ^y^ o^=.. i`YJid wdstB$-1'emaiieu in oa^1n

-14__-_^u^mbers_2 and 3. _ D^contamination of the concrete floors and walls of the
15 183-H Basins began in November 1988 using appropriate technologies such as
16 sandblasting, wet spray sandblasting, and/or steam cleaning. The floors and

:'=^-- 17 walls will be sampled for danqerous waste constituents according to the
-18 __decontamination and removal of_dangerous waste inventory, as described in

,,, 19 Section I.B-4. Based on these analyses, one or more of four actions will be
--_^ zu taken as outlined in $ection 13-i.

<<: 21
^ From-June-to Cecember-1989-the-remaining liquid wastes were solidified in
23 drums. After curing, the drums were shipped to the 200 West Area Central
24 Waste Complex, Retrievable Waste Storage Facility.
3 IZ64

-26--= -- €inal-Cover =-As described-in-Section i1.8-1, a multilayer soil cover may
7 be installed that will minimize water intrusion to the underlying soils. The

------ fina'rcuve:-wi-il--bg :eedaft-wit,i -twt7s7pei.i2S oi`-pErennial grasses that grow
2_9 well in the semiarid climate at the Hanford Site. The grasses will remove
36 moisture from soil through evapotranspiration and residual moisture will be
a4 - heifi "in the upper area of the soil cover due to the permeability of the final
32 cover. The final cover will minimize, if not eliminate, the need for further
33 maintenance.
34
35 ^;yl4Cy_ ^5_^Eif.ti^3t^d tha;: thE_fj,9al_ :rvBr', maximum sideslope shall be
^ -a,u:-1y-ier tt€ 8otlce af-fleflci-ency-",oeess:-This is being included as part of
37_-_=-tile_iinai aesign-_criteria. However, this document contains the preliminary
38 cover design and only considers 3H:1V slopes.
11aja
40 Ouart erl y ns ections--Ouarterlv inspections to monitor the integrity of
41 the cover and surrounding chain link fence will minimize the need for

- -47 =^ensive,mainesmmesyEorrectingproblems in-the earay stanacdz --^--
^.,

Irn--dwat€rftnii:9r_;nc -uaee waste ramnvai and other closure activitie3
45 _ have been - compl eted* _the 1_eve_Laf _gr_oundwater contami nati on is expected to be
=46 -=stabili-?ed or decreased.= =5ince cgasing -to-use Basi:i-Nuirbgr=l i^-19,17, the
;r= _reve-l-of-groundwater-cootamination-attrtbatable-trr_i83H Basins_has generally
^`s 1=tx ^ie 27ceptl^in ui 2ieva^ed 1EVfiS 1n SEVe1°d' uuwngrd"lent wells

--- - 49---- -(S°-Et-'•1!•^•-1l1.A-2d-vnd GiqLr4 IiI.A`2Enoted-for_a-Short int2rval- "vf time in
50 1986.
Cl
,1

9

1-/
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I I.A-2. Minimize Post-Closure Escape of Dangerous Waste

3 The post-closure escape of dangerous waste, i.e., dangerous waste

4 constituents, leachate, or contaminated run-off, will be minimized by removing

5 allsdangerous-wastes_and residues from the 183-H Basins to the maximum extent

6 practicable. No waste decomposition products of the buried materials
7 (183-H Basins) are expected for this closure.
a
9 The orimary method for minimizing post-closure-escape of dangerous wastes

-----10 is-waste-xemoval_- The--alternate-method-is-an-engineered landfill cover. This
11 €inal (m::}til-ayered )tuver- will be constructed to engineering specifications,
12 as described in Sections II.B-1 and II.B-2, and will eliminate or minimize

'3 - water-intrusion-inte-the-vadose z4ne-beneath-the buried-183-H Basins. The
14 cover will be seeded with two species of perennial grasses in a silty loam
^g _ „a^sail „ha^ ^i]t Ensure- the effective removal of available moisture. The
i_46 cover's topsoil layer will be engineered to support sufficient rooting depth
^7 of the intended grasses (plant cover) because the grasses will hold the soil

-- .8- ---and-the-soil will be deep enough to hold sufficient water for the grasses.
G19 Maintaining sufficient soil and water storage for grass growth and
20 --transpiration -wiii -ensure that the underlying cover stays intact, thus

-2 i ---_ mi-nimiZina additinn3i nainT.ananre.".$22

23- In nrdar for a multilayer cover to be effective in eliminating
2-4- ma?ntenance; it must be capable of storing or shedding the anticipated annual
25 precipitation and, preferably, the maximum expected amount. The greatest
25 annual amount of precipitation recorded at the Hanford Site is about
?7--- -11 inch-es. Precipitation data were collected at the Hanford town site from
28- 1912 until 1446,- when tne lianrord-ifieteoroiogicai Station continuously began
29 recording the data. However, in the city of Richland, in 1948, annual
30 -----preci-pitatton rlras-recorded as 12.20 inches and this recording will be used as
31 the peak annual precipitation event when the hydrologic evaluation of landfill
3?- pLerfermance -(NELP)_modea is- rer,n for_the-f5na7sover design. This level of
33 - prccip.itation..ha.g--b8e^ cStah';ichad as a dpci,gn rritorion.

34
35 The preiiminary cover-design (1987) was evaluated using the hydrologic
36 evaluation of landfill performance model that used Hanford precipitation data
37 including the 1983 data of 16.6Z inches of annual rainfall. Based upon this
38 value, the average annual percolation through the bottom of the cover was
39 estimated to be 0.019 inches per year. When the cover design is finalized,
40 more conservative precipitation and percolation values for the hydrologic
41 evaluation of landfill performance model will be used to determine potential

- ----42--- releases-of-danger-ous-waste-constituents to--the-environment.
43
aQ
45 I.A-3. Historical Summary of Wastes Discharged to 183-H Basins
Ie
TV

/^2 -__L4.. 4'^- (^ p :-_
f,e

,..^..-..:....J L-al ^.....ainn
C andC

- ^niV nnn.nn^^t
IWIIIVYYIinIIG

n I
.1
d^
oiYe*es' The_--_-_--_-__Sil__-'-`_-.-.------I--1oJ TT"da•5 11[?-fSSC 7 VCY - OVGR-IHQGII

48 routine waste stream consisted of spent acid etch solutions (primarily nitric,
49 sulfuric,hydrofluoric, and chromic acids) generated by the nuclear fuel
50 fabrication process. Tyoically these acidic solutions were reacted

-51 (nrutraiized) witn exce-ss socium nydroxide oefore being transported to the
52 183-H Basins. hietal ccnst-:uents in the waste included copper, silicon,

f_R
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arUminum,...c!IromiufA. i?lal^ane5e-, _;i •^/.e^_. ar.; ,^.a^iym!.101lnwin0

reaction-with sodium.hydroXidP, tnese metais were present primarily in the
3 - form - of preCipitdtc4r Thc r^cS^lt3nt SiUrr; of ^'1GUi inC m etal precipitates
4 was transported and discharged into tne 183-H Basins.
5

-g ------ -Several'nonroutine wastes-were discharged to the 183-H Basins during the
7- -period-of operation. Addition of each nonroutine waste was controlled by a

" tS --pr8cedu1`e-requiriny-a?evlc:: Of thr pPQpOSed diSCil$rge by nliEleaP fU2i

9 fabrication engineering personnel. Because the chemical waste was placed in
IO the ?A3-b Basins-for-volume-reduction-and-storage,--the_review was performed to
11 determine whether undesirable chemical reactions would take place.

- of--- 3^`che:aIcel waste d"^___^^Rs^a_'. ^_....._ systrm was deve oped- P-acCeptanee ar
. _

--- 1,^--_-yast;es iil the IS3-1fi Basin-S. --Ttt^- oet'^liit'-3yS121itwas-?oT internal use Oniy and

_$4-- L -c.n n saidere d t he s-- ame co r • -k-t --as .. st't= or r«n .n permitted ,
snooid=nct b â ,

t5 - syste=. The guidance and restrictions that were considered 'oefore discharge
-16-- of each-flonv'outine waste are discussed-irt the resainder of this section.

^:='17

^ii
;rloRrolitTnE-4iastes tIIrisiSted of unused chemicals and spent solutions from

misce+laneous processes, developments tests, and laboratories, Nonroutine
^0 = via^tes #eii into three categories: listed wastes, nonlisted wastes that were

-rci ---addeG--dii°ectfiy to the 183-H Basins, and nonlisted wastes that were
^^3

mixed with
g #as^e te zari^

.

.^--- 6s..c..u
.... ^niFA. ^r^nrnAp+n.i 4n 46n 1

p

03 .H Basins ."^ rVi3^i'?" '
^

:•

23
`- 24. -_- - chemical designations for routine and nonroutine wastes were not pursued

25 once wastes were placed in the 183-H Basins. However, an approximation of
0_16 the 183-H Basins wastes analytical results has been reconstructed

-_ " d7ter-thE-TdCL Tr0I11 -Cf1Efii-c^l aesi^na-ti^715 -far some of these routine and

t8 nonroutine wastes.
^o..,.
30 The remainder of Section I.A-3 and Section I.A-4 through I.A-6 provide
34• further information on routine and nonroutine waste discharges to the

r1 : ; o f C r
is

n'n::in ed before_ 12 ^$3-^- ;asi^s. However the ^ arI fIcatian e, certai^ ac^s i s :^,,,.::
QC rnnTini:inn

33- I.A-3a-: -Rofitifie #astEs. Ti18-'i-St iDad of routine wastes was discharged to
l

d i s c h a rge
•36 the ia3=ri $asirisi^i Jtrly-1^73.--fitre-iast was t e aixarye occurred i n_

37---- ivovember 1985: During the time of vse; 2,542,-OOO gafions of-routine wastes

38 were add2d to t^ 163aH 6asirs. ?abl2 I.A-I provides.a summary of the routine
14^---_ --s*q ^#^ch3rged¢o,reayj; ygar=.,f_=ff-se.. -;.0rrma:7JT1 presented in the table is
44---- based upan-operating-logs and routine analyses of waste loads ( Section I.A-4).

42 As indicated in Table 1.A-1, the major chemical constituent in the wastes
43- .iC^.^3?L.`'^t_':^ln= ^S`:^er 3-;oms^.n. -p(3unds--3f -th}s--i.n.n were ^is,r.harged to the

----4e- 183-14 Basins. - Sulfate-ion corrtribetted another 753,000--pounds:--.Copper was the
-45 ----maj8r-metal-constituent Of ne waste, totalling over 400,000 pounds.
46
^^ - DuP9n° the 183-H $84in5 G Eratin ilf2 S'

-
^tEmatiE chemical affa 'aca were

y p g r from the d ata----48 not £erfc ,. d for the ^'ocrt-ine wastes discharg2s. Howcvcr,

._ availal}le(-L}iami{al wZ,t{di-eposai permitg),-it ig known that some of the-
-50- ---indavidual-was±e-load;-exhibited the-corro-si^,-ity-charac*_eristiE-.--The average

T_O
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2
3

4 Tablle 1.A-1. Routirue Wastes II)i sclharged to 183-H IB'as,ins.
!i - --- --- - - --G----

T ^T
---

6 Total Number ' Niitr•ate S ulfatie Anmonlum Fluo^. Averai)e
7 Year gal o s h l oads Urainium Chiromium Maffi"aie se Co'^yber _ lon Ion__ 2oi2-. Jon _ a11
8 (lbs) 1(1bs) ( lbs) (lbs,) If1bs) (lbs) (lbs) (lbs)
9

10
11

1973 19,000 7 40 a a' 2,9610 26,500 7,5011 a a 9 .1

12 l9/4 0 0
13
14 1915 142,000 51 150 130 260 310,3aI0 160,400 44,900 260 1,4,900 9 .4
15
16 916 127,000 46 P0 270 Ih0 17,7aF0 168,100 40,80171 340 17,300 10 .0
17
18 1911 155,000 59 160 160 230 25,7a10 200,900 3 7,300 260 16,5^10 10 .4
19 ' I
20 1978 150,000 57 340 110 270 28,400 154,400 -16,406 250 9,460 10 .3
21 . i
22 1919 164,000 59 540 190 2411 316,800 106,200 47,100 150 13,100 10 .1

0 23
24 198u 15',1,000 60 410 200 3110 313;2610 151,800 59,900 130 10,800 9 -3
25
26 1981 200,000 75 520 150 34f,1 318,21010 2W,100 "i0,800 260 12,100 17 .1
27
28 198? 247,000 1 112 470 130 420 414,600 309,400 Ei8,0011 290 17,700 9 .9
29 .
30 19B3 406,000 184 630 120 3811 72,6aP0 451,300 122,300 760 22,7100 9 6
31 .
32 1984 416,000 185 61D0 90 301) 57,000 .431,700 1411,2011 660 32,700 9 .6
33
34 1985 3619,000 _ 163 _ 440 90 201:1 49 ,000 550,000 9 7,001) 520 27,000 I0. 3
35
36 TOTAL 2,542,000 11,058 4,360 4640 3,111) 4316,41010 3,023,400 753,200 3,880 194,800 9 .8
37
38
39 aData not available for 1973.
.fl

41
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-' --- 6H-for the yearof 1981, for_example, was :2.7. Aca'tionally, waste records
show that some loads had pH values of about 2.0. Also, the hiqhest chromium

i 1 i1^1..:tnr1?+++ was a 1 y n zito a-m pfii " -^C
.

il
.
on_ s it e ,xU.^ ^a^ ^^en t̂h ccn ^ - y,,, ar rOU Far^s per ml; compared

4 to a 500 parts per million limit for designation as an extremely hazardous
5 waste.--Additionai data from other months indicate that chromium
6 concentrations frequently exceeded Extraction Procedure Toxicity designation

f ti known toxic constituents such as copper,} l i-4^ ts or t s const i tuent. Witii-
$ Stluoride,-ai9d-chroigiiiLt,-the r'aut'FiSe waste itr2a11Twi.u1C-m^ust - inely have been

9 designated for toxicity via WAC 173-303-084(5), although an actual toxicity
eve,luationwu not _performed at the time of waste discharges to the

a• +w-u uYalua.

12
a: -.. __

i3 -ine rtiuZln^i^f3st`2- stfean aiso C'ntained uranium and tec netium-9g.

14 -Itw pras2xu- cf thea-C cr,rst ittietrts- rausfd-ttg matErial-to- t2- categvr iud as
-1S-- low--l-evel, nontraneitraniC rad:nart3ve w.z.Ste.

_--^^;`17--_3.A-3b. -Listed !donroutine Wastes. Table I.A-2 is a summary of the nonroutine
--18 wastes discharged to the 183-H Basins, which has been based upon a review of
^„;19 the chemical waste disposal permits. The chemical waste disposal permits,
^ 2@ --that were used for discharging nonroutine wastes to the 183-H Basins, have

Z1 --_-^lt^ixn_ y,^t §ix-diff2rEnt listed i5a3te5 were diseiSar"yed. Fraur of these listed
22 materiils were added -dir2ctl oas:l, wly r̂ ^ ,.a, „ L..mber 1. The other two wastes were

^ 23 mixed with the routine waste stream and then transported to the 183-H Basins.
^'^'" ihe guantities of listed nararoutine wastes discharges were small: 4.5 paunds
241 ---of -sJlYd-ma-LerYals alid-slighti9-dver,2-gatYQits of solution.

d.A=3c. Nonlisted,-"crroutine Wastes Oischarged Oireetly into 183-H Basins.
id--- Twelve- chemical-wast-e di-sposal--permits stipulated discharge of nonlisted
23 wastes_directl;_;ntc?the10-2=ul 8asins. A summary of these discharges, along
,1i0- - with pl=vuable waste designation numbers, is provided in Table I.A-3.
31 Discharges totalled approximately 110 pounds of apparently designated solid
32 materials and less than 1,530 gallons of acoarently designated liquid wastes.
33-__ In addition 10,400 aa " cns ;f „as^z, :,na^ were eiieved to have been
:i4 nandesianatedwastet were alsa 1isclaraeadirer_tl,v to the 183-H Basins.

-- . ^ • . ^,.. .__ 1.,--te 3t^eami^ed:=_!^Qrir^11_y9^e^^1$s_EES=_!'^i^^ with Rt]ti^iiie w,^ .
37 A common practice for disposal of nonroutine wastes was to mix the materials
38 with the routine waste stream before the wastes were transported to the
39- 181-it $aSinS.- in the case of nonroutine acidic wastes, the mixing was

_40=-= t^ir-wl-ly-d?nu$uc4rthat the material would pass through the sodium hydroxide
-- - 41 -- -- addition -process. -Nonacidic wastes - were--normall-y-added _down-stream from the

-- - - 42 - cau3L1c-?ddtL3on -p2 SGesS. 7ab^? ^= T_ 3-4-g-,4Mta --3 :et,Ll ev-S;iEM!lai-^y 0f the
43---fiiiniisted, nonroutine wastes that were mixed with the routine waste ;tream.
44 The che_micalwaste disposal permits indicate that about 11.700 aallons of
45 liquid wastes and 3,400 pounds of solid wastes were discharged to the

- "-^ =-1Yi3 H Y6a 1 l l a I II bh 1s 11161111GT.
A7
tl

AO
Yo

___..._ea T A_A w
VCITe^d--__-1 u--a-4:.__..._C:R^.--l-nd^Ga-iflldl'JDE'D

During October 1984, the wastes in Basin Number 1 were sampled. The
cunLainea_tnree -stt°j3a;_ -a _wet s i udoe 3 _ltniid ^haSP; and a r?latively

I-11



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 3

09/28/90

1 Table I.A-2. Summary of Nonroutine Wastes; Listed Wastes
2 Dischargec into the 183-H Basins.

-- -,
4 CWDPa Permit Material Ouantitv Dangerous Disposal
5 Number date description lgalj (ibi waste number techniaue
6
7 1-76 1/15/76 Unused formic 2 U123 Mixed with
8 acid routine waste

solution and
lt - transported to
il 183-H Basins

3-76 1/15/76 Unused cyanide 2 P030 Solutions
1~• solutions poured

directly into
183-H Basins

•1 ^
23-76 6/29/76 Unused 0.25 P120 Mixed with

179 saturated routine waste
vanadium solution and

21 pentoxide transported
k^22 aqueous solution to 183-H

2:.- - ----- Basins
o.,

% 5-77 3/7/77 Unused chemicals: Chemicals
cuprous cyanide : P029 poured
sodium r_V.iniriP -P106 directly into

28 183-H Basins

7-77 - 3/-9f p77------ifnused _-otassfi•um 0.5̂.o - -_P038 Chemical
cyanide poured

direction into
,-
^^ - -- ------- ----- -- ---- --t .r^, uasius
3

cwur-cnemica, waste aisodsai oermit,
3

r

31'

3d
39 dry white stratum. During the summer and fall of 1985, following transfer
40 of as much liquid as possible into the adjacent 183-H Basins, the sludge
41 and the dry waste strata were removed from Basin Number 1. Remov al was
47 accomplished by packaging the waste into 90-mil polyethylene liners inside of

U.S . lagp4rt!Qen* rfTranS534rtdticn?-ZH55-_alIon-druns. - ah:orfient material was
added to absorb free liquids and fill voids within the drums. The drums were

a`i then-sealed-and transported to-the 200 West Area Central Waste Complex,
45' 12a_trie_vahie_ Wa_cto Ctnrano FaeilitY.
47

48 - in January 1986, the wastes in Basin Number 2 were sampled. The waste
49 consisted of a wet-siudge and a iiquid phase. Later that year, the liquid was
50 transferred into Basin Numbers 3 and 4; the Basin Number 2 sludge was
51 Xexlene liners and aconta-inerise_d_faalvanized steQl drums wt h--90_-mi1 po_Ith
i;2 i0=mii-po_iyetnyiene inner iiner 'Section i.8-35^1 and shipped to the 200 West

1-12 09/25/90 1:39pm
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iTakhill^ 11.14i-3. :Sumhnairy of Nonroutine Mbaistes:
Nlo#rlisted W,astes,Discharged IDHr^actly into 8asilns. ( sheet 1',of' 3)^

C:bJDpa Permit Ai+a_i8!:kjtE
fi1l;imbe:1: dAR- MLe11=J.41_descil::jJatiion_, 19:)rl ),. lb I

111-76 3/08/16 Unused chemic,als: '
sodlium ar•sena;te acid (dibasic)

lphosjphate (dili,asiic)

^
15-11 9/13/77 Unuskdcheimicals:

nickel oxide, mixed ini kel,
copper, and iron o,4i(lc,>

1 181/06/78 Clean! naste from siialke down 1„500
til qflAl digestiun

Isys'tem. 'SuI,ition contailns.
sodiwimn^trate, sodllii.o sulfate

I (anhydrbu$), sodiwia chtoride,
sodium carbonate

2 78 1/26/78 Clean waste from shake down 1„000
tests of acid digestiun
system;, Solution ^:onteins
sodium niikrate, soclium
sulfate (aqhydrous)•,
sl chloride, sodium
carbonate

3-181 3/7/78 Clean waste from shake-down 3,000
tests of acid digestion
system. aolution contains
sodium nitrate, and sodium
sulfate (anhydrous]i, sodium
chloride, and sodium
carbonate

7
25

Probabl e

WT01
WT02
D004 ( E:NW)b

'12 WC02
66 WCO2

Not
ireguiated

Not
regulated

Not
regulated

Summa lry^oj^^^g;U(] t,^

None

---

Cannments

lNa,ne

None No n6.
[

None None,
None Nol.

pN - 12 .45 Conen-
16,000 ppm sodium t.r,at iari,

2 pipm chromium of. dakcup
110 plpm nickel maieria. ls
L6 pipm aluminumi no,lknown

plPm iron

None Pe rilI i t
i n+l i( ated
..I)II'>10"

None tslimated
tq contai n
5/a sodium oo,
nitrate
cancen-
tration a
of other
materials
known

°
.-a m
^•
o N



2
3 ofsble I„Ai-3. Summary of NomroutinelWasltes:
4 Nonlisted Irlasfles Discharged Directly Into 183-11 Basins. (sheet 2 of 3) ,
$ -- '--F^-- ------• -r----------------

6 CWIDPa Pe.rmi,t _Quant t^^ Probable I
7 Iuimber d31,e= -Mater de;sirjPtLrn!^- 19a11 Llh1 desigr ^maC:1L2^]31bJ^3lI.]L^4 l4lmme mts
8
9 1-79 1/16/79 Clean waste (' ront shake-c)owin 800 Not None Permit

10 tests of acid digestion regulated Indicated
11 system. Solu^i9un, contains "pIH >10"
12 sodium nitra')rie, sodium
13 sulfate (anhy^ra^aais), sodiiim
14 chloride, sodium carbonate ^
15
16 3 79 3/1/79 Clean waste Ifirortt :shake-dan4m 1,800 Not None Permit
17 tests of acid digpstioni reyulated iiidicated
18 system. Solutiasn'contaiins "pH >10"

19 sodium nitraRe „ sodium
20 sulfate (anhydroias), sodiiaim I o
21 chl'oride, and so^itlium

-22 carbonate
23
24 1 79 12/4/79 Clean waste frorrit shake dawn 1,000 Not. None Permit

00
90

25 tests of acid diiyiestion regulated iridic:ated °

26 system. Solutiq,n contaiins "90II >10"

27 sodium nitra,te, sodium
28 sul'fate (anhydrq,us), sodium
29 chloride, and sodium carbonate
30 ' I ^
31 3-80 5/1/80 Sodium Carbolnate.:sludge -625 Undeter- None
32 purryped from Ibott.bin of mined;
33 istoragesodium hydroxide possibly
34

i
tank D009c

35
36 5-80 11/7/80 Clean waste I,fronr shake-down 800 Not None Permit w (D

37 tests of acid dii3estion regulated indicated = o

38 system. Solutiem contain!s "pH >10" a h

39 sodium nitrate and sodium
40 sulfate (anhydrous) :3

0 I42
.•
w
m
< v

to
o ev

a
:3
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Table'1I.,A--3.
I

Sumonairy of Nonrout'ind Wastes:
,listeai Wlastes IDi!:;chaucedI on

W ^

.^ ^Diirectl
y

into 183-IHIHasins. (;.^he.et' 3 of 3^1

------ -'---^- -^--r- -^ ---- - ----,-'-----,-

CIWIDP'a Permit
`l

I iaamt.iilty I Probable:
Ib s Qemi Si'1 ,s lLI i onunentsIEiuimbier ptlkon,_.___L_d+escr_dalg__ aatejrli i,,l .t; y1 1: es u nla1tjo0 u umary-,gl! ga 1 J i .

6-BiID 11/26/80 µls.ed bo^i1eir c:ldeanimg ^l.olu' 900 !WT01 (blased Noine None
tions, inc1udling app)ruxi- upon nnarix
imalrtely 6130 g a 1I of pill 11'0, concent:ra-
?(ptD gal of^ pM '5, and r inse tion) ^ i
water. Waqcewp' of cleaning
sollutions inc.lhde ethy(ilene-

aic^etic aciirl4fiaminetetr ^
(3tD0 lb max), anunoniwi.1

par•sulfate ( 4510 lb 111.ix^1,
aqlyiia ammonia ( 200 y.,l nwx),

•^I rinax)',,et.lpyl.eneidiamine ( 5t^ ^^,
hyyNrazine ( 4]' gal m.i*,^^,
thiourea ( 56 lb max) 1Irun,
copper and nickel art,
expected in used sului iun i ,^.

2-81 9J2^11/81 Clean wastefrom shakE^ ^Iown i 500 Not Noine Permit ^^

tests! ofiacid digestiti•i, ' regulated i1)(11i^.aled

sys.te'm. Solut ion cunL ains 10"

mitrate and sodium su)Yate
(aryhydrous) ^

a CWDP=Chemical wa.ste disposal perrnit. ^
b EHW=Extreimely hazardou^s waste.
c daysSludge was flushed with water for 5 before being pumped into tanker for difsposal at 183-I I Dasins-,

Previous l aboratory data indicatEod rer•cuMy content in insoluble sludgeof about 1/2 percent. Amow1t E"

remaining after flushing is unknown. Analysis of mercury in Basin Numbers 2. 3, and 4 showed that

mercury levels were below Extraction Procedure Toxicity Designation Lirnit.
-- ---- - ^,4.

LJ <
^^.

to
O N



3
2
3
4

i ^

lfablle I.AI-41, Summary of Nonroutflne
141x^'ed with Routine Waste Before Transport

i I I

Wlaistes: Nqnllsted ^astes
to 183-H !Basinsc. i(s eet I of 23)

-5 - ------ -------1 -^--T----
6 CWDPa' Permit _Quant t ,
7 Number_ date __-4j-ai:er ial dg sc °i.ption._ jg3]1 f](b]. _-Symma,ry of_a] resul tj-_ Commenlts

8
9 1-75 7/21/75 Used sullfamic-ac:id-based 35 pH = 1.7 None

10 pr'•oprietary solution from 1684 ppm chromium
11 film develrhping procrass 34 ppm iiron
12 14 ppm aluminum
13 ,
14
15 7 15 112/11/75 Used chromium platiny 55 - Total acid None

16 solution normality = 1.9
17 >20,000i ppm chr^omium
18 2,000i ppm ciopper
19 ' 1, 000 ppm i iron
20 ' 20 ppm barium
21 ' 40 ppm c:,admium

,; .22 10 ppm molybdenum
^ 23

24 1 15 112/12/75 Synthetpc salt solutaon; 495 pN = 12.0 tlone

25 initial makeup was: tiliectrochemical analysis
26 sodium hydiroxide-13Y. showed no heavy metals
27 sodium alwhinate-5%
28 sodium nitirate-24qa
29 sodium nitirite-8%
30 wa.ter-50%
31
32 1-76 1/15/76 Unused oxalic acid 71) None None

33 . ^
34 2-16 1/15/76 Uniused chemicals: None None

35 hydrobromic acid 19
36 hydroiodic acid 2
37

,
perchloric acid '3

38 phosphoric acid 5
39 hydrochloric acid 0.5
40 hypophosphorous acid 1
41 ;
42



I . ) , tl / , ^ } I 7•-' '
Ttrlb' Gr 11.A•., _ĉ` urnnnarY ofII IMio^nr•outillm^e .•^•..,.^if^rste. Nl^^nli.^t ^e.el Wastes

^

Mixriird will Routine kla'ste Before 7lramspor^t to 1B341 iBa.siins:. ( sheet: 2 of 23)
-

a
^--- ----- --------T- ----------- - ---i-•--------,,---------•,-'-------

CW01() Permit !9!!yL<'irutLtlir_.
umbeiC daJl:g_ i MatE'_iCj^llae^Jl^.i.^!9Lg1ul. 1]lb!). 4!^I:glL1?f ICormneints.-..

4-76 1/191/76 Usei^ absoirbiing solut.idbn ^:ID None None
canl:,aiining'mercuric
clhlcik'iide ((1A1i7 dll'b;Xgjal
et.hlr^lenediaminet^reth-aaeelLiic
a^^iid (0.01 lb tolE.aN),' and .
potaissium c:hloriqle i

5 16 1/30/76 U9edl battery acid camt i rrring 24(1 IVune
snbl fLr, ic aciid amill 1ea' I

6 16 2/132,/76 Usedl batt:ery acid cu,l i rning 140 None ^ Innr ^,

sul furic aciid and Ic•.o I i o

1 1•6 2/17/76 U;^ed battery acid '52 Approximatel y 2 lb isullfuric tNoni.
contaiining sulfur ic acid/garl
aiCid and'lead ppm

^
lead

ppm barium
1. ppm cobalt
`-i ppm chromium
2' ppm copper
Fi ppn nickel

'

8-76 2/20/76 Used battery acid comtaining 275
siulfuric acid and lead

9-76 3/08/76 Unused or,alic-acid-based
prop!rietary chemicals:
Chemical I

Chemical 2

None

45 110,000 ppm calcium

30 500 ppm calcium
200 ppm sodium

Now,

`
0

cio [o
Apparently also
citric acid

CA a
^u .

Apparently also
citric acid

Q_ .
4-

. ^u e[
r-. fD
_W •C ^

'-0 4
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Table 1"A•-4. SumKnary of Nonrduut:ine Wastes: Nonlisted Wastes
Nlixedl, Miilth Routine Waste Before Transrport to 1133-H Basins ( sheelt 3 of 231)

CWDIPa Permit uant;:ity i
Numlbe jd3je _._Ma1 er a liq scriatja n jgajj jjbj Summarv t,lfleb^°3y'1]LL omments,_,_

9-76 Chemicepl 3 26 20,000 ppm sodium Apparently a'Ilso
(comt) ^ 2,000 ppm calcium citric acid

Chemiical 4 6 pH = 4. 9 i
>5,000 ppm sodium None

10 70 3/08/76 Unused ethylenediaminete-tra-
acetiicacid-based chemicals:

Chemic41 1 3 >5,000 ppm sodium i_ab results

Chemicarl 2 3 >5,000 ppm sodium showed no

t:hemic4l 3 35 50 ppm calcium heavy metals
f:hemiica•1 4 t00 200 ppm sodium in any of the

(:hemical 5 25 200 ppm sodium 1Five Ohemlral!s

II ib 3/08/76 llnused chemicals:
sodium hydrosulfite 75 None Now,

sodiuin 10 None Non^

I? 76 3/08/76 Unused phosphoric acid-based
proprietary chemicals:

Chemical 1 10 2,000 ppm aluminum Nuiile
2,000 ppm silicon

5 ppm barium
50 ppm iron

Chemical 2 4 700 ppm aluminum Norle
700 ppm silicon
10 ppm nickel
20 ppm iron

Chemical 3 4 700 ppm silicon None
200 ppm aluminum
40 ppm iron ;
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11•aiblle 1•.A-4. Summary of'' Nonroutine Wast:0s: Noroliislted' Wasto.r
M1xed with IRoutilne Waste Before Transport to 183-H ftsiidsl. (s,lheet ill of 2311

---^'---'1----•-r--•------ ---------r---

cWDpa F'ermit „Ouintit_y_
ltumbeir _-jW.@JrJ_4]_jjgscr-jp tion _ fl1^1 1ab1 B1LJb:,L:•.:_l11H;.j-- •----'•f,omments --

12-76 Chesmical^ 4 . 3..5 600 ppm aluminum None
(cont) 6010 ppm s911 icon

20 ppm iron i

Chemical 5 2 600 plpm aluimii7um None
600 plpm s d l'i con
20 plpm I ron

Chemical 16^ 4 250 ppm sialcon None
250 ppm aluminum

3 ppm nickel
I ppm vanadium
5 ppm iron

Chemical 7 5 500 ppm a3iiiminum Nune
250 ppm silicon

5 ppm bariumi
2 ppm vanadium
2 ppm cobalt i
1 ppm mollybdenum 1
5 ppm nickeT,

10 ppm iron

Chemical B 1 200 ppm aluminum Nruw
200 ppm sillico•n

1 ppm barium
1 ppm vanadium
1 ppm nickel

10 ppm Iron



I

Table 1.U1+-4. Summary of Nonroutine Wastes: Nonliste!dWastes
MI1xedl with Roiultiluie Waste Before Transport to 183-H Basins. (sheet 5 of 23)

^^. .^ .__ -^ . . . ^^ ..

CWli Permit Ouan tity ^
Number !d:itg- --' ^^L1a!t?L1tL 'scitj on jg311. 1]¢I S9!R^!LYof l?Ib. resulLl^- _,_ Cammejlt3r

lli2-76 Che^mi:cal 9 1 500 ppm aluimilnum None
coint) 250 ppm siUlc:oin

1 ppm bariumi
1 ppm vanadium
2 ppm nickel
5 ppm iran

Chemical 10 1 300 ppm aluminum Nome
300 ppm silic:dn

I ppm bar•iunrr
I ppm vanadium
3 ppm nic:kel'
5 ppm i ram

Chemical 11 4 350 ppm aluimNnum Ni)ne
350 ppm sil ic:a•n

2 ppm barium,
2 ppm vanadium
3 ppm nickel
1 ppm iron

Chemical 12 13 1,000 ppm alumilnum N+.ine
1,000 ppm silicon

10 ppm barium
100 ppm iron

Chemlical 13 11 700 ppm alumifnum None
700 ppm silicon
20 ppm iron



t::WDPa Pa r•aiaillt
Numbec ALi]tst_

13-16 3/'13/'7I's

a s rar

tablq 1.A,-'-4.I Sunmrary of Nonroutine Wasi:ess:
l9ixedl rvitlh Noutine I^astO Before Transport to 11183•-H
- --^ - -- -- ---- -- -----

9UaDti^'ll_.
-•--li^^^iL^s.^^r^:^ln^_is>2-.. ^1:9^1 11^]^

Unused :su'Ifamic,iiucild-based
proprietary chemi carlls:

Cheinical '.I 15

Chemical 2 i 75

Ito 16 3/17/'76 Used battery aciib cuniI ining 107
sulfuric acid and le^wl

I

1/ 16 1/17/,715 Used battery aridr r-cinl.^ining 72
sulfuric acid

lEl-76 3,/2Ei/,71i Unused chemicals:
nickel plating solul:ion 0.75

Copper sulfate .4

Nonlislted Wastes
IBasinis_' (shE:;irilt 6 o1f' 2311

-'-^lIB^ID3IJLof la-)'!C'!^y_^L^^;C__ Comnmeinits----

10,000 ppm 5odliumi

20,000 ppin sodiunro
2,000 ppm kalciu.m

5.1 normal hya4rogien iom
0_2 ppm siliver°

0.05 ppm chrromplurn
2 ppm lead
2 pprp ^opper

3.0 normal hycilrocien ian
I p'pm copper^

0.5 ppm mic:kell
0.5 ppm lead

pH approximat.$ly'',1.0
>2% nickel
2,000 ppm bor-on

10 ppm coball:
20 ppm copper
40 ppm marlganese

None

Noine

Nome

None

Nuw

Nuni°

None

19-76 3^/25/'16 Unused chemicals:
Proprietary solution 5 9.1 normaj hyclrogen Ion None
containing sulfuric acid 200 ppin copper
and nitric acid 20,000 ppm sodium



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

722
N 23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

CWIUpa
Nuimbeir

19-76
(cont)

701- 76

71 76

1€^, h d°y I

Table 1.A-4. SumMnary of Nonrowitine Wastes: NonlNsted Wastes
Milxed with Routine Waste. Before Translportlto 183-IH Bas1ns. ( sheet 7 of 23)

------ --- ---- - --------
Perimi t Quant i t>i
dia^te Material desljlao n 1.g^ll 11p7L Summ arv

i
o-Lb!_^I•,^9111_

Fuming sulfuric aacid 1 None

3/25/76 Unused chromic acid

6/2'9/76 Unused chemicals:
sddiium aluminate

101) Non^

55 pHI = I
1,000

40
200

40,b00
20

Proprietary caustic materials:
Cheimical 1:
solution 55
powder

Cleaner

All-purpose
synthetic cleaner

55

1.5i
ppm aluminum
ppm copper
ppm nickel
ppm sodium
ppm iiron

pH '= 11.8
125 >1i06,000 ppm sodium

200 ppm phosphorous
1 5 ppm lead

2 ppm aluminum

400 1)11 = 11.2
10,000 ppm phosphorous

100,000 ppm sodium

pN = 11.2
1,000 ppm phosphorous

10 ppm copper
6,000 ppm sodium
10,000 ppm silicon

6 ppm iron

Conmoents

Noine

None

None

None

None

None
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Table T.Ipi-•4. Sumn^ar,ry af Nonroutine Wastes: NanlistFd Was,t!es
fllxed with Rout:iiii•ie, Waste Before Transport to 183-11 EUahinsA , i(siheEit' 8 of 23)

CWDP,a' P'ermilt -q a n tity-.
Number _dala_ _Jiiterial dlr_:,i^cLlltt]!Jj_ _ .19,3ll Ln1

21-76 Chemical 2
(cont)

ChemiciIil 3 0.25

Alkaline
rust remover

22-16 6/29/76 Unusedacid-plaRting
solutions: coba1'1:
Plating solution 0.25

Activating solution 2 0.25

Nickel acid solui:ion 0.125

275

6

piE9 - 9:2
10,,0b0 ppm plbiesplhorous

> 100„000 ppm sdd4
20„0^0 ppm stI i^on^

0 ppm irin '
20 ppm all6mllmum

1p411 - 12 . 3
1E01) ppm alumir,iiim

4 ppm barI
10,(100 ppm sod ilum
1,000 ppm sil(coin

ppm nnangan:ese
100,000 ppm sodturmi

21) ppm str^•nltium
11) ppm alull'al inum

pH 2.3
>•20,000 ppm tobalt.

200 ppm nic6:e1
? ppm magnesium

100 ppm I
>20,000 ppm sodyumi

10 ppm coballti

pH - 1'.5
30.006 ppm nick.eli

100 ppm copper
10 ppm manga0ese
10 ppm chromiium

300 ppm coballt
20 ppm magnesium
5 ppm aluminum

_,_ i:onmenl[a_

None

None

None

Nuu .

None

None
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Table I.A'i-4'. Summary of Non^routine Wastes: Nonlisted Wastes
Mixed with Routine Waste Before Transport to 1831-IIH Basins. ( sheet 9of 23)

CWDPa' Permit Quanlti]ty
umber date ___ Material ^descxiption ,_ lgall :Ml

22-76 7ictivating solution 1 0.25
(cont.) I

I I

Copper acid solution,

Used proprietary solution
c:ontainiing nitric, sulturic:,
and chromic acid

11 Ih 6/29/76 Llnused chemicals:
copper sulfate
ferric sulfate
sodium hypophosphite
wrea

Proprietary solutipn:

24-76 7/12/76 Caustic materials in drums
found onsite ( 4 drums):

_._Summa! 1LSf1ab C!i:tlL].1<,i_

0.2 ppm nickel
0.1 ppm aluminum
0.1 ppm ilron

0.25 pdH - 1.1
20,.000 ppm copperl

20 ppm nickel
10 ppm iron

20 None

100 None
2
0.25
1

0.75 IiII=7.3
>20„000 ppm nickel
10„000 ppm phosphorous
1„000 ppm cobalt

10 ppm chromium

a Commep-1t.s-_

Aippears to have
been dilulte
sul furic acid
s,ol ut ion

None

None

Now,

None

Drum 14 55 500 ppm aluminum None
500 ppm iron
100 ppm uranium
10 ppm chromium
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lTaMllae 1a01,-4,, Summary of ' WastesNlonrouti6ne Idasltes: Nlon'llsted
IMirr.iedl wifth IPCoutilne Was,te Beifore •Ifrrirnspor•t: to 1183-•1I qBaxins'. Qsheet 10 odF 23JV

.------ -•------------------------•-•--•----------- -----a--=-------^--.._-..-_
,(:WI:IPa Permit • f)tity^

!I(Ilurpber date dE^cy^i(ption .l!^atll 11(bL d^l^^1iC^S! l'!b Cg;il111A.,_...

24 -76 L1ruim 141 50 ppm strontium
I;cnnt) , 50 ppm nickel

5 ppm lelad
>101ll,000 ppm sodium

5 ppm manganese
I pErm copper

1. , 000 ppm s i 1 i con
10 ppm magnesium

Drum 40 39 11 ,000 ppm aluminum
I 500 ppm i roni

100 ppm nickel
20 ppm strontium
10 ppm chromium
5 ppm martganese

50 ppm barium
> 101:1, 000 ppm sodium

10 ppm magnesium

Drum 31 15.5 pN ;•: 8.5
>3, 000 ppm copper

30 ppm nickel
6 plim cadmium
5 ppm aluminum

10 ppm magnesium

Drum 39 0.5 90 ppm iron
90 ppm manganese
4 ppm chromium
1 ppm nickel •
2 ppm barium

900 ppm sodium
40 ppm aluminum

I ppm magnesium

IComments -•_

None

Moni,

Non.e
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Table !I.A-4. Summary of Nonroutine Wastes: Nonllllsted Wastes
Milxed rr,ith Routine WIa sbe Before Transport to 18?t-N Basinsj. ( sheet 111 of 23)

- -- -- ----5
6
- --
CWDpia

- --
I'ermit

-
1 uantily_

r

7 Number -4W&_ _-Mi3iterial descri[pti or jia]1 ,j],pl __ Summarv , of lat) results -_Commen t3;-
8
9 25-76 iF/12/76 Strong'acid solution found 1.5 14,000 pppm iron None

10 in druin 800 ppm nickel
11 I 800 ppm mollybdenum
12 400 ppm copper
13 80 Ippm chromium
14 40 Ippm manganese
15 40 ppm cobalt
16 4 ppm vanadium
17 80 ippm aluminum
18 8 ppm magnesium
19
20 7640 8/05/16 Used battery acid containing 60 None N!!{^^
21 sulfuric acid and lead

^,22
23, 71 76 8/17/16 Unused chemicals:N1

Qb 24 acetic acid 0.75 None Now:

25 diethanolamine 0.25 None
26 mercuric nitrate 0.125 None
27 sodium hydroxide 0.25 None
28 mercaptoacetic acid 0.125 None
29 choline chloride 2.25 None
30 deoxycholic acid 0.125 None
31 phosphomolybdic acid 1 None
32 sodium chromate 2 None
33 trichloracetic acid 0.25 None
34
35 28-76 8/17/76 Used phosphoris pentaoxide 5 None None

36 desiccant
37
38



i;L J

1-ablle 1.,A--4.' Summary of Norniroutlfrye Wastes: Nonli tted 4asltes
Mihhred with Routii`ne Waste Before Tramsport'to 183-N1 IBasins., (slhe:pt 112 of 231)

C:IdI:)Pa Pleirm i,t ' Qua i,et t L.

hLmrnbeC: Aillg.. ^..^lL^3^i^Ldl^,sa[lptiotL-- 1.laiL1 1]!Ul ---^'^''• 'larv of-Llr_b_.r!a^ftE---

2'!3 76 B,/117/Tli ^sed dtVpylenediaminetraacetic 185 1 10 Ppm chrrnniniNm
cid so)ution iG,OQO ppm coppE^r

ib,l]QO ^pm Iroin
600 ppm manganese
WO ppm molybdenum

1' 1.1t10 mod i um

311 16 9f^!/76

3 1- 76 11.1/O11/716

Used h.yi]Irochlor^c at rIi
:solutionr (c11 nor-mal )

Sodium nitrate _ontaminated
with dirt ,

3^2-76 1.0/]I1/71i Used battery aclld ^`ontaining
sulfuriic acid ai^d lead

3.3- 76 1.0/;?^8/71i Used wetting and fcrami ng agent
from testing of corrosion
rate with uraniiam; test makeup
included 0.003 lb uranium and
0.006 gal wetting and foaming
agent

3U0
:1(j0
1:0
30

0.25 one

150 None

301.5 None

5 None

pp •^
ppm niclkel
ppm lead
ppm ainc
ppm aluminum

!ICoaunent!L__

Iidame

ContaineJ 1 gi
be ry I 111 uni
sccordiinq to
permir.

None

Nune

None
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i Table l.li4-4. Swnnary of Nonroutine Wastes: NonlYstedl Wastes
Mixed with Routine Waste Before', 1[ra'nsport to 183-H Basins. (sheet 13 of ,23'')

CWIDWa Permit Qutntiilv
Nuinj^(r ^^I^ter d.^sc riotiion [i^a.](j jL Sunm^^_Jtf^ab resu11G3'_. Comment

34-76 12/14/76 Used iinhibited hydrochloric i2,0O0 None None
acid cleaning solution from
derUst:tng of deilre^sing sol-
vent. storage tank; makeup
solutfion of 20% hydrochloric
acid and 1% amine-based
inhibitor

3576 12/14/76 Used c:iltric and ammoniated ' 1,3119 None None

citric: acid solution from
passivating of degreasing
solvent storage tank; makeup
solution was 1/41% citric
acid, followed by pH adjust-
ment. to 8 to 9 by addition of
ammonium hydroxiide

1 i'P 1/24/71 Unused 35% hydrogen peroxide
solution 6 None None

2-iri' 2/28/77 Unused chemicals:
phosphoric acid 0.25 None None

acetic acid 2.5 None None

3-77 3/01/77 Unused ammonium bifluoride
crystals 400 None None

0
0
m

Ar
00̂

0
A

0
N
C

.--• ^
00 D
W

-O
S 0

N
W ^
a

^ o
V N

O C
A 'S

1D
.--^ N
W < 73

^n a
O N 7
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Tabl^e I.A-41. Sumnmary
I

.
of Nonroutine Wastes: Nonlisted Wastes

^ ' ^ ^oul.̂ i6ne Waste BefohI^Ixe.dl with Ilt . ^re to^Trans^p^^ort ta ^ ^ ^183_N i9Iasiinŝ. sheet 14 of 3.1( )
-----'------+-._ .^^_ - ----^------'- ---r-------- =------------- ---•-------------

C7WDP'a Peirmit 1 llr:_1tIL.
LI^^eC ._^it^_ I...............de£4:L1LJ^!1--- . J^i^..^L M1 ^^JN@31_'I'^7f^^t1 !!1£^LLEi_.. --!CommglL£--

4-77 3;/07/77 fllkinused chemAcals:
in ickde1 chloride 5 None None
qbjlckaal sulfate 5 None!
s^odidum phosphate I None•
s qdihtim borate I None•
kyork acid I NonQ•
cytprHc sulfate 6 None
lilthium flubride 11 None.
iyumt,num e4ioride 1 None
s^odium fluoiride -- 11 Non^

6 77 3/09/-77 Uitwsle'd chemicals:
anpmoinium fluoride 4 None reone

spdium fluoride 2.5 None
s pd i um chromate 4 None
a}npmunium citrate 3 None
oxalic acid 12 None
ritric acid. 6 None
tk4ariu:m perc,lhlorale 4 None
aiimoonium ceric sul,fate 4 None

8-77 3/09/71 ftused chrqmic aciid 6 None N^Inv

11-17 4/13/77 iNiiused cheo^ical s:
potassium nitrate 2' None N one

piotassium diichromate 2' None
s:odium dichroma.te I None
sodium citrate I None
sodium acetate I None
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Table I.A-4. Summary of INonroutine Wastes: Nonlisteyt Wa'stes
Mixed with Routine Waste Before Transport to 183-11 Basins. (sheet it of 23)

-- ------^ -15
6 (::WIDPa Permit

-- ---
I iQaanLjty_ ,

7 f•dumber date __Aaterial descriotion _ 11111H j]hj Summarv Of I ab resu•jLL- _ Comments -•
g
9 13-77 5/23/77 Used sullfuric acid solutioni 450 70% sulfuric atcid. solution; None

110 0.2 ppm silver
1:1 10 ppm bar•Pum
112 5 ppm coba' l It
lg 100 ppm chramium
14 30 ppm copper
115 50 ppm man^anese
16 500 ppm rnol y bdenum
1:7 500 ppm nickel
lg 10 ppm lead
19 5 ppm variadium
2,0 30 ppm iran
21 10 ppm maqnesium

,,,212 3 ppm Itit:anium
23
24 Used nitric acid solutiun 50 None None CO
25 °
26 14 17 6/13/77 Unused nickel sulfate solution 20 Noee None
27 containing 62 g/l of nickel
28 sulfate
29
30 15-77 9/13/77 Unused chemicals:
31 proprietary alkaline rust 440 >100,000 ppm sodium Nune
32 remover
33 proprietary chemical 200 >100,000 ppm sodium Apparently co n-
34 tains sodium

35 bisulfate
36 ammonium persulfate 220 None None CO M
37 ethylenediamine 39 None = o
38 h
39

w

40 o
N V1

C
A 'S
\A fD
a-. ID
W < V
\•
n a
O N 7
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l of Nlonurouitine Wastes,. NbnnlistrUblel 1.ii^••4,' !3iwmrnar Y
lMinced rurilth Rcruitiine 1'rllaste 8elf'ore Tiran^spor'it Ito :U:I{:31^N I3asilin.r.

^Nr^rnbi^^

16-71T

5 7fJ

b /E!

l

2-7q

Permi It ' -CLaaiZ1?t9Y-.
Ai4g.- A1;9A11 JL'1i:1.

9/13/71 Usrqd cllrum dryer praalduct ' i4f10
e.ountai ning alumiinwpr n i t iriatP
anill scudium niitr<ite

5/02/78 Un+usecll proprieta.iryru^,l
praevenrtion mater4all iinulaining
so4lium nitrite

5/08/78 Usaed absorbing soliiuti(jnicon -
si'sting of neutr•al 'salt miicturre
.of merrcuric clo^ridVe (l0 g/l)
etihylenedlaminetetr•aacPti.ic
acid ( 0.07 g,/11) and potassium
chlor>ide (6 g/1)' I

9/07/78 Used copper strip s,olutiaon
countaiining dep•leterJl uraniurh

1/26/79 Waste nitric acid solutiion
solution containing deplleted
uranium

I iD

200

52:6

I 'wilrstes

sil 116 of 23)

- Q;:onnni113ts

130,00ND ppm alumillnum ' Mon^e'
150, 000 • ppm ca l'ic ill um

100, ppm copper i
3,00131, ppm ilrcJn;
5, 001) prpm nnaci mz s i Nim

i 11^ ppm marJganes•e
100,'OOId ppm so(Iiti)m

• 1131 ppm boron

None Noinle
I

None^

0.66 lb/gal nitric acid
1.22 1 b/gal c4pier
0.10 lb/gal uraniumi

15 ppm col_ialt ,
2 ppm chiromium
2i ppm mangane^e
2 ppm nickel
2 ppm ti9:aniuqn

11'1 lb (total) of depleted
uranium; 810 llb (total) of
nitric acid

NnIt•

Nu, ehK•

Non e



2

4
5
6

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
41
42
43
44
45

Table 1'.A-4., Summary of INoinoroutine Wastes: 'Nrpnliste'd 'Wastes'
Mixed reflth Routine Waste Before Transport to 183-11 Bisqtns. (sheet 17 of 23)

-- --- ----- - ---- ----'--- -•----- -- ------
CWDra
Numb.12-r

Permit
dAij_ _l1i1g1•jal_desc 12on -

O"amt:ity
j,g11:,L 1•]U SuggI1JCyof I.Jl.3b re;iy_llls-_ Comiemts

4-79 7/YJ!5,/19 Used delrusting solution; 165 None ' None
prior to neutralization with
sodium hydroxide, solution
consisted of 2.59'. oxalic acid,
3.9 vol% hydrogen peroxide,;
and 0.01 vol% of concentrated
sulfuric dcid

5 19 10/30/79 Unused chromic.acid plating 30 None ^ None
solution c:ontaining 40 oz/gal
chromic acid ^nd 1% sul furtc
acid

6 11) 10/30/79 Dilute'beryllium sulfate 220 None None
solution containing 10 ppm i
beryllium sulfate from testing i
of effects on trout fry and eggs

8-79 12/13/79 Used copper strip solution 300 300 g/l nitric acid Nane
containing depleted uranium 185 g/l coppar

14.7 g/l urainium
2 ppm silver
2 ppm manganese

1-80 2/01/80 Used sialfuric acid 935 230 g/l sulfuric acid None
from s^tart-up 30 ppm barium
tests of acid 30 ppm chrpmium
digestion system 300 ppm coplOe'r

30 ppm manganese
5 ppm molybdenum

3,000 ppm sodium
60 ppm nickel

1 ppm vanadium
300 ppm zinc
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Table I.A-i1116. Siiumm:arqr of Vloniroutiine Was.tes: Non1 Qxted ^Wast'.es
Mi;Ked wiith Routine Waste PIIeiF'o re lfrainrsport to 183,41 Ila silnS,l.,i i +(sheet. 113 of 23)
-- ------------------- - ---•---^ ---y-- r + - ; ':,-- - --- ----- i - - -

f.Wblp
a

P e r rn i 1c air'tiML
I

Zlumbe.C: _A3Lto- ---l1j1!1C1a1 desil,'; C]Ptt:i 1,513111 l]Ib]L _._4!!'10W^L"Y'..'::SLli_laL!_r43y1]^4-•-, -•-Conn^iei2ts-

4-80 10/02/80 Used glycol/sodiurn metssi!Ilil - 1100 I,rH - 12.1 None
cate-based propriuertary si'llk 90-1100 11lrm barium
screen cleaning sc:ulut i on 110,i 1ppm cadmiuim

30 'ippnn coli:per
560-1I100 ppm potas^ium
16,000, i

!21„000 ppm soc^tiun r
40-60 ppm lead

4Q ppm zinc
5-10 ppnn boron I

I 81 2/12/fll Used copper strip sului ioirr :100 2.63 lb/gali nit'ricC acid Plri

cbntaining depleted ur.,niwm 1.415 lb/gall copper•
6.0212 lb/gall ura.nium

30 ppnn chrom^um
6 ppnn marlganese

10 ppnn nickel
40 ppm zinIc

3-81 12/03/81 Udrused chemicals:
n!ickel acetate sol ut i un 0.25 H = 3.24'

13 ppm arseniic
1 ppm zinc
1 ppm nlc:keli

Pqoprietary 1.5 pH = 7.79
chemical 1 90 ppm chi^omlium

570 ppm sodium
0.31 p•pm copper

1. ppm anltrimony

Proprietary 0.75 pH = 7.45 iNone
cb,emical 2 350 ppm sodlium
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Table 1.A-41 Suimmary of' Norirouitine Wastes: Nonl isied Wastes
Mixied with Ra'^utine Waste Before Tralnsport to 183-11 Basins. ( sheet 1!9 of 23)

-- --5
6

--
(::4JIDF{a

- ---- -
Permit

--

7 Numkr date _!-^aterj^L desc tjpti or _ jgg]u ^]^]. - Summar^!.g]^]3b'^11^
8

9 3-81

i 1
NiclkeV sulfatk solution 11

1
pN - 5.344 1

10 . conI t;) 1,530 ppm nickel
ll 1 ppm arsenic'
12 1 ppm c:obal t
13 ' 1 ppm chromium
14
15 Propriel:ary 0.75 pN = 8.43
16 chemical 3 25 ppM cobalt
17 1' 150 ppm sodium
y8

I

19 Prhpriel:ary 0.75 pN = 8.92 '
02 ' chemicaV 4 80 ppm chromibm1

21 I ppuh antimony
22 360 pptn sodium

^., Z 3
^4 1 i9.2 1/05/82 Used copper strip solution 300 <0.1 lb/ga^ nitric acid
25 containing depletecl uranium 1.31 lb/ga copper
26 0.152 lb/gal urarlium
27 6 ppnc cobalt
28 28 ppm nickel
29 100 pprol zink
30 20 ppm titanium
3• 1
3 2 , 2-82 1/05/82 Used glycol/sodium metasili- 50 pN = 11.781
3 3 cate-bssed propriei:ary silk 28 ppm barium
3•4 screen cleanler 140 ppm copper
15 4,100 ppOl sodium
16 26 ppm lead
7 3 ppm zinc
8 1 ppin chromium
9

i1

5 pprol titanium
0
I

12 pprn phosphorous
i
42

Comments

None

None

None

Nnnv

N o n e
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... 41 . ^Table I.N. Summary of Mdmrol^utine Wlaste ,„^^. INon'Iisae^d Wss^@e.s
Minedl with ^outiinle:Waste Before Tiranspori: to 1b-•H Bas'ins. (sheert' 20 of 23)

CMIDPa
[lumber

Perrmilit I Ailaintiity,__
d T4E'• te Lilit i o ni1d€'C1a7i kc 411 liI?119__. _ . ,-- -

71/09/82 Umhsied cheimicall s,.
dx ir.- acid 35

priipr^letairy 55
chiami :al

Solution in unrmirked 5
c:oirtitallner

11/05/'82 tlsr;d aciil solur on 13
c:oiritaiining uran trun

1/h7/'83 Used absorbing ^olulinn 12
c:ointaining mercuric
c:hlotrlide (100 y/l)

4/22,/'83 Use:d lycol/sod6um metesili-
cate-Ibased proprietary silk
screen cleaning solution
( tMro irlrums):

Drum Jl: pH = 10.7 30

Nmne i

F^II` 13.^
18 ppyn c,npipr=.:r,

31 00 ppyn sil;ic:om
13 ppm zinc

pdi - 13.3
6 ppm copper

Cr A2 l b/g a l n i¢ r i c ai c i dl
607 ppm uiraniurn

Ncme

Comme lirt.s

Nonio
31-82

' 4 8?

1 83

2-83

Druim 2: pH - 1 10.8 30

Nonie

Noni.:

Nurai• cc
r

^
Nom. c

2 ppm bar i r.rm None
630 ppm sod i r.rm

20 ppm b ar i um
2 ppm molybdenum CO

1,.400 ppm soodi um =
260 ppm lead W'

2 ppm strontium

N .

O+

^ NW <
\ •
UD
O N
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of I^honroutine Wastes: f^oihli ,ted WastesTable ]LJIA. ^'ummary ^a
Mixed with Routine Wa'ste Before Transport to 1183-HBasi'ns.' ( sheet. 21 of 23)

CWIDPa Permit qiua t
1Plu mber date ati_1:.1ALdrtescr1e?!oe-_ LIa11. 11^] - SiMlry of lab r,esults _ Comuielt --

3-83 4/25/831 Used copper strip solution 400 11.07 lb/gal nitric acid None
containing dlepUeted uranium 11.52 lb/gal copper

0.816 lb/gail uranium
28iD ppm zinc
191D ppm titanium
30 ppm nickel

4 83 7/11/831 Used copper Istr•ilp solution 550 3.0 lb/gal nitric acid None
con(:aining cieplieted uranium 1.5 lb/gal copper

0.3 1b/gal uranium
324 ppmi zinc
30 ppm nickel °o

210 ppm titanium
98 ppm lead

1 84 4/18/84 Used glycol/sodilum meiLasili-
CO

cate-based proprietary silk °
screen cleaning solution
(tho•ee drums):

Druen 1 30 1)111 = 12.9 Nnne
45 ppm barium
12 ppm chromiium

110,900 pom sodium
110 ppm lead `-

2,200 ppm silicon
2.7 ppm strontium

CO M

Drum 2 30 pH = 11.9 = N
1.1 ppm copper .«

670 ppm sodium
370 ppnn phosphorous
340 ppnn silicon o N

\ .'V D
fD

•
Q
4 N

A•
7



,
^ • . Su o fII'33 T^a,ble 1A _,1imar°y o41 Nomrrnutinr..:, Wastc^s: Nlouil`Msted, ^Wllastes

il?I NI1;Kedl a^iltlh I^lautine Waste Belfore Translpaurt to 18Y-11 Basinaa•i. ^(sheet: 22 of 23)

iCWDOii Permift I .-Aita.nI::1t.1L. I 1 1, ,
lNy.mbrl_ !WlL .JL1311.1 .LIL!'I t'Lr@-tWj1„1r_:.: _ileomimentA--•

1-841 Drum, 3 30 pNl - 12„21
(cont) 42 ppm bar'ium

6 plim chromium
1 p )m copp'^er

10,600 p^)m sod,i,um
50 p am lead''

l'. pN.nn strontium
2,480 ppm silicon

2, p@vm zinc
20 prnn phosphorous

2 84 5/3/84 Used culpper' strip sului ion 225 0.19 1b/gal nitric acid ^June r:
c:ontaining depl eted in a inium 1.80 1b/gial copqer

0.44 lb/gal uranium
336 p in lead
588 p m zinc
212 pin titanium I
374 ppm chromium

3,820 ppm gadqliniurd
1,120 ppm phosphorous

1-85 4/12/85 Used copper' strip solution 200 0.07 ib/gA nitric acid Non
containing depleted uranium 1.60 lb/gdl copper

0.394 1hJgJa1 uranium
1,400 ppm alumiinum

m cobalt60 p^
1,600 p in sodium
2,000 p in magnesium

600 ppm phosphorouis =
700 ppm s i l i con
300 ppm zinc
150 piDm titanium

q_^.
.-^
4 •
^i
CI N
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Table I.M-4.. Summary of NlrJnroutine Wastes: Nonlisted Wastes
Mixed with Routine 9Waste Before Tir;ansport to 183-H Basins. (sheet 23 of 211)

1--------5
6

---
CWDPa

-
Permit

-- - ---i- ---
^!^^a.R^.1-

i
I

r7 umber. date _^,Q^ri^.1 desi^;^. t i on jgt:al],1 j]!?1 Sr^mmai oy fM esulltsahi..]- 1 ' ^ i a t__ tQ^
8
9 2-85 5/10/85 Used' phosphoric/cit::ric- 80 11.318 llb/gal phosphoric acid None

10 acid-has^ed propr•iet::ary i 1,400 ppm citrate, pH-10
11 cleaning solutiAn 310 ppm sodlium
12 1

13 3 05 5/21/85 Residual 36% sullfuric acid Unknown None None
14 in 20 drums (residue in
15 "empity" drums)
16
17 4 05 10/16/85 Used' copper strip 200 0.032 llb/gal nitric acid None

18 solution contain- 1.19 llb/gal copper
19 ing depleted 0.2419 llb/gal uranium
20 uranium 1,200 ppm magnesium
21 90 ppm titanium
22

ib23
24
25
26 a CW[)P-Chemi c:al waste disposal permit.
27
.28
29
30



CCE/RL 80-04----- --Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

'^_, ^°_^^ ^ II_ i 3 r - -_ -^ .- ^.,-'- --^ .^. Also a 36-mil- 1---77li..'a LcifEi^oi nd3Lc I.UIII^JIC.l, ftC_i IC^Y6UI"-na^^C J..,J' S^C C..

. _ . _ . . _?.
- 4ypal•^'}#:.=1=i^°̂ F̂ wl"̂S-S° *

trl" -An! l^it.'gll@Q=-1n .^'$' n N!mn°r Z _ . _Sl:Cs2GUentl V, all theJ• !s. 1y-

- - ---3 1icu4d .-fY`LAIf-'_=asTi N'T'flberS-3 aIrd--4 q3S rdn5 -'u^_ :iaCK '1`,o the lined Basin

4 Number 2.
c

.._- , , , ^ t.^e31-^ -ea_reiaiive1 v urv crysta inE sr,ra^a

-7 -- in Basin Numbers 3 and 4 were sampled. At the same time, the liquid in
_ -= B_= Ba^i n= Na:^„0^`r 2 also Was=aar:pl ed Ouri ng tn`e- summer of 1987 -,Basi n Number 3

9 was cleaned out, the containerized materials were shipped to the 200 West Area
10 Central Waste Complex, Retrievable Waste Storage Facility, and a 36-mil
11----iivoai-on-liner-was install-ed. -As of January 1-J$8-,--the-sludge* and crystalline
12 -- waste stratum remained in Basin Number 4 and Basin Number 2 still contained
13 liquid wastes. Basin Numbers 1 and 3 were empty except for accumulated
14 rainwater.- - -
is

-16 ---- - Quri^!g-the- sumner- of 19LA-, aa 1- tbe solid materi al s were removed from
17 ?osir- ^l^.:mher-4, cont3inE3-ized, ar^d- shirped to the 200 West Area Central Waste

`}8- ---romplex,-Retri-evabl-e Waste Storaqe--i`aeil-i-ty: - The following technical
° 1'0-- i-nform3t;on-summarizes--the-a.n.alytical results for the previous waste sampling

efforts. Additional information is contained in Section I.A-6, Waste Analysis
u rla'n.

Q, 2a" A-4^.- s^#in f7Wrt$er i$biids.--i-he wattes in tn@ 'inn@'r' partton of^ .
24- Basin Number 1 consisted primarily-of siLdge intermixed with a residual liquid
^3 _(^iy;.lra ^ A=a and Figure a.1 of Appendix B). Since the cleanout effort
26 ---- invol-ved-Dumpi-rq-as-rnucn-of the liquid phase as possible into Basin Number 2,
7. _--a discussion of the --analyticalresltts far-the-Batin_Number I -li_quid-is-not

-E8 -nec2ssary. The solid phase represented the major percentage of the waste
2k removed. The liauid phases from Basin Numbers 1, 2, 3, and 4 were eventually
30 consolidated into Basin Number 2. The consolidated liquid analyses are
3-17- prgsen#ed -after the d:s-vusslons- of the sclid wastes in the other basins;
32 Section I.A-4d is entitled "Basin Number 2 Liquid".
^•

b • _ _ e ^ _ -'
. .

Sti. i7i addTl.iun ŝu ^^le S^C0 7e ` JOrCiJrT of 6331fi^ilillbei i

35 1-he.ceforth referred-a-as-'innEr'-Casin-,^astP), a b^^ild^,p ofrelatively dry
36 waste was present along the two lona walls (east and west) of the facility
37 -- -(Figure-I.A-4)z --Ihis 'joulzer=-Dasin waste (Fi;ure I.A-5 and Figure A.2 of

..-=-38=--=--Ar^^n^t^-^j xa$=-^:;^!^T-tj+-Zt`'^^i;e^t*'=^si^ waSL^, afifl l^lu$

39 from .3^ $ampleS La"wc"ll Ie.loIn this stratum were anaivzea separaLely. During removai of

^ -- -sW.*e=-fros". ^_^? Nu^^er-i,-?owdv{r; -nn at±em,± was made to segregate the
41 `inner' and 'outer' basin wastes. As a consequence, the most conservative

_ wc designatian- resuitinq- fi-am tfie-separate- anaiyses- was- assigned -to- ali Basin
43 NUmber 1 waste.
44

---45-- -----lnarqartic -chemical -anal-vses were pe'rr`gnncV on five samples of the
46 `inner' basin waste. Results of this effort are summarized in Table I.A-5 for
._

-= 4i majOr t6ri5LiLucnLS-f i:e: t6ri5tfittlent3 tAfipriSiily gre8L8r i:hdn FinB percent of
48 the waste). The `average' values presented in the following tables reflect

4^-----`titc`Sa^i^yl-@`^'rne8nl';-$$SulilYtYg--a'TQinlai---uistPiuuti$nt --These resUlts showed that
50

--rypalnn is a trademarlr of d0ont--de Nem0lirs-a_n4.i-Lrmnany,
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---- ---- 1 -the waste consisted lar4ely-nf cndi.iim siilfata, ai0ng with water held as

2 moisture and as water of hydration. Nitrate and fluoride ions also were

3 present in high concentrations. Copper constituted about 12 percent of the
4-- waste. Based upon the neutralization reaction, this copper would have been
-5--- -present pr#mar#iy-irr tfiie-fonrt-of copper oxide and, to a lesser extent, copper
a 4^v.Irnv;Aa

7
--ffi-- -- ----- Two- s-am:rTes--of the `outer'- bos in waste were analyzed for inorganic
9 constituents. As shown in Table I.A-5, this stratum had a significantly

--- --10- --hi-gher-sulfate ion-contentaRd -euch lower concentrations of nitrate ion and
11 rnnnar than the innar hacin WactP

-
.

te
^--..^.. _.._ ....^. ---.. .-----

.^
t =,

14 Table I.A-5. Basin Number 1 Solids Samples:
15 Constituents Greater than One Percent.

^7 inner` basirr- `Outer' basin
sludoe_content fxl sludge content (yol

,,j9---- -Cor,stituent Average Range Sample number 0-0 Sample number 0-9

21 Sodium -- 20.0 17.7 - Z_3.: 22.9
..,nn r 1 1 n 1 n n 1_1 ^1 C .1 a-/
cc ^c3pper iiA iv.v ii.c
23 Zirconium 3.2 1.9 - 3.9 1.6 1.8
24 Fluoride ion 6.0 5.4 - 6.4 7.1 6.7
25__ Nitrate inn 8.0 6.1 - 10.4 1.4 1.6
-26- SuTfate ion - 20.2 --i7.7 - 23.5 -- -35.5 32.7
27 Water (dried
28 to 105 'C) 22.2 18.7 - 24.5 22.8 23.1
29 Silicun <1 <1 2.8 0.6
30
31
32

^t^^t^d in the 'inner' and33 Tablg-l:A=B-shows--the-trace cnsti^uents d .^"^
--_ 34 'outer'_ basin waste samples. The uranium concentration ranged from 390 to

35 530 parts per million. As a consequence, the material was determined to be a
36 low-level, nontransuranic radioactive waste.
37
38 - nesults of addl tional waste tests are summarized in,: the appl lcab e

-39 -secticns--discussing waste designation. Appendix B contains a copy of the
-= 40= -waste-c::aracteriZati-orr t2pcrt ppr'epareti uporr cumpl-eiriorr-o`r tiTe^iasi-m-Ntimber i

41 sampli'ng and -analysis effort.
42
43 I.A-4b. Basin Number 2 Sludge. Prior to removing sludge from Basin Number 2,
44=sa;r;;II-e s=of- t: --Ti,. and ^1 udge vhases were analyzed- S`m-cpfeni caT
Ara £CPr3tIti18PCt5. A3 with Ba3iii NumbB7`4, tfiB BasHS ^i1:Tib^cr 2 il^yuld waS

-46=- -ii.-Vufsrxed-intp the -adj-acent hasins-beforP the sludge was removed. Only the
47 resul'ts for-the sludge ( phase) are discussed in-this section. Within the
• • ..

:6m±
. _ .

i ^ ,.,s=i -- - 3a^ ^-3--?$e}'` 2^^ atiid - seCtlOn- is the CiSCUSrsi vn v ir a::a:;,.seS resu l t5 for the
4`9 __ c:ons9lidated iislu_i^-phases._ As showrt i2 Table I.A-7, the major constituents
50 in the sludge were copper (13 percent), sodium ion (9.7 percent), and nitrate
}1- ---i-en 11,^ {enta "_.-_jre content in the sludae averaqed 53 percent.
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I

3

5
6 Constituent

S_ Aluminum
3 D-ar',u-m

10 fsoron
-"- 1 1 - - -c$icium

12 Chromium
13 Iron

15 Manganese
¢^- •- - v_^_- •
7

-
_^IiwLnl

F:^18 Phosphorous
...,..::1

ia
e:i
) 11lc6n

,•w_"^.?n---__.__ Titaliil:=_...__..._...:- ._

2T- Zinc
' 22 Uran ium
23
24-

25 a Constituent not detected.
'6 " Nickel undetected i n one sample in inner basin sludge.
.7
7R

?C

30 Table I.A-7. Basin Number 2 Sludge Samples:
3T Solids Constituents Greater than One Percent.
32

8# Constituent _ _onieni Range (9'.)
[-_ _-__ _--ti^ :: . C l

l1-(^ n n 1C A
7.7 -17.1

'.1G

Jw
f ..1'JoUltm f1,.;T ,1

1 .2 15.9
37 Silicon 2.4 0.06 - 9.3
38 -- Zirconium 3.2 2.8 - 3.5
?n

--- -07
r,..__:.,_

- -- - - r1UUr7Utl lOf1---
1 1
1.1 7 - 1. 810 . 5

40- - Nitrate ion 13.5 8.2 - 17.5
Al
11

-
--------- ----- ^JYIIaLe I l^r-

.̂
-:^- -- - -

- --R
V.V.J - 1.i.L

_ 'n}J trG 5L.7 45.7 - 57.7
43
nn

45
- = 4€=- = TaOle-..;;=a-lists-the-trace-co nstituents detected in the sludge. Analytical
-- --4-7-- - results-shewed-uranium present in the sludge in concentrations up to

48 2,500 parts per million. Othe r radioactive anal ysis indicated an average
49 technetium-99 concentration of 1,170 picocuries per liter. As a consequence,
511 _ ___tnP_gasin Number 2 siudge was aetermined to be-a iow-ievel, nontransuranic
=,
a

. a: .:.. ...,.
laulVa^^ivc iia^^c.6

2
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W'/ ls/ 7u

Table I.A-6. Basin Number : 5o`:;cs Samoles:
Traro Cnnqti,tiiants DetecLed:

infleP`-^_ hdi in Ol1tEr--- basin

sludge c ontent (o om) sludg e content (oom)
Averaae Ranae Samole numbe r 0-0 Samole number 0-9

2,100 1,800 - 2,400 7,900 1,300
a a 100 50

,nA
lUV

1AA

8VU JVU
i Ann_...
1,VVV

_ --- e inn
- J,1VV

cnn
aWv

900 700 - 11000 400-- --- 500
1,700 1,300 - 1,900 -31400 1;000

-
a a -- inp - 60

1,200 1,000 - 1,400 700 800
---- - , nnn enn

100b <100 - ^0D-
tuv
400

=:v::
<400

1,100 900 - 1,300 a a
e 1 n
o,t$u

7nn
I,.IcuV -

n 9nn
77jVV -

a a

3v^__- _- 7n = 7nn - ------ d^^ <100- vv--_

300 300 - 400 - 300 300
420 390 - 530 - 82- -- - 155

- 1-43
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Table I.A-8. Basin Numoer 2 Sludge Samples:
Trace Constituents Detected.

Average
Constituent content (oom)
ATuminum 1,950
Beryllium 6.0
Calcium 334
Chromium 450
Mercury - --- 1.3a =
Iron 1,066
Silver 218b
Uranium 1,250
Vanadium 2.5c
Tnt2l nrnanir... _. ^_.. . _

carbon 1,905

a Constituent
sampie.

b Constituent

c-Constituent
samples.

Ranae (oom)
540 - 4,470
4.4 - 7.8
158 - 634
292 - 727

<0.4 - 3
641 - 1,559
119 - -308
28 - 2,500

<1.25 - 3.13

237 .- 3,828

above detection limit in one

below detection limits in two

below detection limits in three

27 I.A-4c. Basin Numbers 3 and 4 Sludge and Crystalline Strata. The solid
___--29- _wattes- in_Basin-Numbers 3 and 4 were samoled concurrently, and the analytical

2J reSii i tS were sifl i iar ZriGUatl to -be treated Vfithiil- -a ;-ing i e d#sctiss i on. There

30 were two visibly distinct waste strata in each of the basins. These
31 consisted of: (1) a moist sludge (inner basin), and (2) a relatively dry
? -}a<y - •. r^1''arn}iim /niitcr hasinl..2 wE r.: ;s;-^--^^ , near the walls and around

--33 --miSCeiiarBouS debris (e.g., tilmbieSveeds): $aiTiples of the two strata were

_ 34 -_analyzed-separately and each basin was sampled separately.

Table I.A-9 provides a summary of the analytical results for major
inorganic constituents found in 20 samples (5 samples of both strata in each
basin). The sludge stratum in both basins consisted primarily of sodium,
nitrate ion, and copper. Moisture content in this stratum averaged greater
than--4Q-pertent--ir;--each hasin. The concentrations of major constituents
"^W°^' no significant differences between the two basins for this stratum.auwncU ,

The crystalline stratum contained high average concentrations of sodium
_and--sulfate-ions- The sulfate ion content varied greatly in Basin Number 4,
ranging from 1.5 to 31 percent. A major difference among the basins was
observed in the nitrate ion concentrations in the crystalline stratum.
Basin Number 4 nitrate levels ranged from 7 to 70 percent; Basin Number 3
levels were all less than 1 percent.

Table I.A-10 provides a summary of the trace inorganic constituent
results for the sludge strata. "aoie I.A-1i provides similar information for
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1 Table I_A--9. Ra-in "4iimrerS ^In,l- --a;,e'^?s:
2 Major Inorganic Consti-,uents.

A toncentration in 3asin Numoer--a -:.cncentration in Basin Number
5 SluGae Samples l%.)_ siua-ge s ampies i7.)o

-- _ i Coosyit-v.cr,t_ -__ -v- raoe Range Averaae Ranae

8
9 Copper 100 3 9.7 - 12.0 11.2 8.8 - 14

10 Sodium 24.. 23 - 26 23 20 - 30
- =1i -•Lirceniu^

. . „,.- g.4 u.^Y - 13.0 ^8. 7̂ L. L - 22
12 rluoriae i-on- i.i 0.98 - 1.2 1.3 0.98 - 1.5
i^ ;:itrate aon 22 -- 20 - 24 26 -- 17 - 29

14 Sulfate ion 1.9 1.3 3.9 3.7 1.9 - 5.3
16 Mnictiire_ -- 46 - 43 - 51 42 35 - 51
iF

17

c_oncentra±ian in--:Ba7sirv Number-4- - 0vnentration in Basin Number 3
Ii9 crystalline samples ( Y.) crystalline samples (x)
ww

:.. c u

-Consti*I^^n*..._.. ;,vpranp ^anaa Averaae _ Ranoe

73- --- -Sndi lum 38 30 Sn 42 - -- ^^ - 55

Zt. Zuir`ate ion i3 1.^ - 31 20 16 - 26
,r _
GJ'

^{^ :-s
11-1Y IY.r. - IVI.

n ,o ° ° 3.6 2.9 4.9
lie

^ww
^F , <1 <1

7 Moisture 6.6 1.1 - 25 1.1 0.55 - 1.8
YV

'SU

3+ the crystalline wastes. Table I.A-12 lists-the inorganic constituents for which
32 analyses were performed but which were not detected in the samples.
33

34. Volatile organic ana'ys's as perfornea per Method 8240 (EPA 1986c) on
35- 10 samples of it sludge (five samples from e ach basin). The primary reason
?5. .__-£

.4 T s

^r =^0^a ^i ng
=^. .i.- tiP4a=^--e--^

-^n^s ana
l
, a I , wa s ta setermine 11 ^1....;; ; Vro^ andif

i7-- ----.-,1-,4-trachlo roethane---(twcsolverts routine-l y -used--in-the niirlaar fuels..-- • --°
_____-_ 7P
--- --- -- 3S-

I 1

Z^_t
^ha inl-Tf

- ••-_=---..-
R •^- ••iias^n5 -^id -Vdrry''r^r-- irrt3--t,le

IS rou^iae',wast>?- -atreanr: The =ana-lytic-al - results- -showed- that bo1a.11 constituents of
^g ==concernwnrg tbss th3? the ^tE^t^dn-+r^its, wnich-ranged from 8 to 25 parts
41 per billion for the Basin Number 4 sludge. Basin Number 3 samples showed an

-avera^Ap--trachl=e^.harw- coricentr4 ir,n__of -74 garts per bil l ipn; while
43 l,l,l:trichlo roethane was less than detection limits, which ranged from 13 to

------44 56 parts per billion. Other volatile organic constituents detected in the
45 samples are s hown in Table I.A-13. Table I.A-14 shows volatile organic
46 materials for which analyses were performed b- ut which were not detected.
a7

---48
49

-
30

JG

Jranium analyses results are summarized in Table I.A-15. Based upon
these results, the material is categorized as low-level, nontransuranic
Yadioactive waste. Appendix C presents a copy of the waste characterization
report prepared at the completion of the Basin Numbers 3 and 4 sampling and
9w9^Vl;-C GtTnY.f .
Q1141,4ID CI IVI L.
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1 Table I.A-10. Basin Numbers 3 and 4 Sludge Samples:
2 Trace r^^^^^^;^ rons*;*uents..... _ ,,._ .,.,.,_.,..... Detected.^

4 Concentration in Basin Number 4 -Co ncentration in Basin Number 3
5 sludge content-(ppm) sludge conte nt (ppm)

7 Constituent Averaae Ranae Average Range
8

.

9 Rlumins:m a30 390 • 00 9,900 - 1,100 - 17,000
10 Barium 24a <1 - 39 6b <1 - 22
13--- - $eryiiium. - 0.4h 4.09 - 1.8 "c 3 <0.5 - 3.8 •
12 Boron -- -- 31 26 - 38 40b <20 -<60

-13
=

Ca^imi^im_, 3.8 ----.... 2.9 - 4.5 6°̂ 3.F -<9

14 Chlorine ion 210 170 - 230 310 150 - 410
it L'aiCiilm -- 04 -- 67 - 110 290 1BID- - 650

?' 16 Chromium 260 210 - 340 390 290 - 530
a-=^7 Cobalt 2a 0.66 - 3.1 5b <3 -<9
^̂ 8 ---=fron 2,100 1,200-=-3,800 710 540 - 1,000

-Lead 36c 14 - <50 <80 <80
`^a,-es':- 21 15 - 32 67a 39 - 120

",'l1 Manganese 760 580 - 89C 970 800 1,100
Nickel 96_ 81 - 110 130 96 - 180

IYn --- ^9V H40U - -- - 660 430 - 790
24 Potassium 330 78 - 430 680a <300 - 1,600
2a Siiver i70 - 140 - 220 190 120 - 290
26 Strontium 4.0 3.5 - 4.7 17 11 - 36
27 Tin 600 470 - 680 480 360 - 750
28 Vanadium 4c <2 - <10 <30 <30
29 -Z•lnc 360 310 - 420 370 280 - 520

11

32 a Constituent less than_detection limit in one sample.
33 - ^ Constituent iess than detection limit in four samples.
34 c Constituent less than detection limit in three samples .
35 d Constituent less than detection limit in two samples.
3Fi

37
- ^8 -^. ,_ -̂ ¢: Bas isi w^;fCer ^ t;qu 41 G. Att2r--^I uCge 'wa-s- remove;^n- 1 -986,--Bas in

39 Number 2 was equipped wit h a new Hypalon liner. Subsequently, the liquids
40- - -from Basin Numbers 3 and 4 were pumped into Basi n Number 2. F ive samples were
41 taken of this liquid. As shown in Table I.A-16, the major con stituents found
42 were sodium and nitrate i ons ( 14 and 38 percent respectively). Moisture
43 content averaged 57 percent. Table I.A-17 provi des a summary of trace
44 inorganic.constituents detected in the liquid samples. Table I.A-18 lists
45-- --inerganic-constituer.ts-for-which-ana-l-yses--were-perfarmed but-were not
AG
70

J-i--a.J
YCVCI.^CU. ^

-- - - -

47
4a --Ffiva iiquTd samples also were subjected to testing for vo latile organic
49 constituents per EPA document SW-846, Method 824 0 ( EPA 1986c). The
50 constituent 1,1,1-trichlo roethane was detected i n three of the 5ample5, with
51 an average concentration of 2: parts per bi^lion . Tetrachloroethane was not
52 - ---detected in any of the samoles. Adaitiona' vola tile organic c onstituents are
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iable i.A-11. Basin NumCers 3 anc 4 'rvsta-,^^.'^ne 5amples:
Trare Tnnrnanir fn.n.t t.i.tiiPnts Detected.

=
U..
^r--

^ ^^^l^oilc, 4 r^-^r
r^ _nn ^n

^9f9y -_-VLL^,VCnl.r-a t:̂,Ul,..^^^._uOJ1n.Number 3

C
--- ----

r.vc4s11ipp-^za.,------ ---'- ----.., cQntpnt Innml... crystalline content (ppm)
-

^ ^^rr

--^----_ -
-

- ^- - ^ - .^.-^1-ev ^- -KaFlL^ e
-" ----^+%^Fane ---- - lS3nue

8
9 Aluminum 440 200 - 610 780 - 880810

. z _
----1U

w
6arlum- -- - c.S

.
U:DO - a.Y -

b
,

- - c ----^ 2.5 - < a

11 Beryllium 0.4a <0.09 - 0.6 1.0c <4 - 1.3
12 Borors_- -_-1,400 300 2,700 2,700 2,200 - 3,000
13 Calcium 61^ 43 - 100 - 83 48 - 140

bL4 Cniorine ien 110" <z0 - 330 <10 - 180SO
15- Chromium 5.8 3.a - li 21 6.6 - 40

-io Cobalt -- -3a- -0.8 --<h <j -<3
j 17 _- Co^oex^ 2 600 1, 700 - 41500 91900 41200 - 185000
,2 18n

,
77Iron 42 - 150 97 48 - 1804

xM_ Lead 14?_ <5 - t20 t30 530
eL^ l^- .^naurtc^I um ev

\9 _ Afta =J a z9
_ _ _hianganese _ _ 201- 9 .8 - 34 66 31 - 140

L`L
.::, oIV1CKel / <L - <10 - 11° <10 - 13

-- _. ^.. ^.•:..... ---- - ^'3-•' z1;,' ---13U G1UU --i--LU

___ d• Silver ll,6c 1_6 - 32 llc <5 - 17
£tro*•t :::u 3b 1 0 - <3 3 . 4b <3 - 4.8

75 Thallium 34a <i0 - <50 <50<50
Tan -- - 5nc - <5 150

,
39^ <20 = 73

= L^? 7; n: 12 7 20 33 17 - 52
29, Zi1°z'unium 1I,300 29u" - 3,3^uC o,200 560 - 15,000
30
?.V-s:

32 a__CIInstit„ent less than detection limit in four samples.
.:*,,^o ^^^^^uen _is _.,.ar, ^ ri : n t; re2 sampl es.

3_a. LLinst ^tuPnr l a t nnn
e

_mi t - in onE-^ampl e

^ - -^-Y ^̂ T^^ n *ac ian iimit in twosamples.

37
38

= 39-- - ahown--ir^-TablE--•A-199-- Tahle--1_A-20 li sts the volatile organic constituents
40 for which analysis was performed but were not detected.
9
. ,
1

----V -- Rad-icac#ive--analjsi s of €ive 3ampl es yielded an average uranium content
--_--=-43=-- of-' >4Qp^?coc^riet--^e *^== =^^-. --- ^-, - ,̂ i>=r: -- The- rrax-faruw-concentrat ion deteCted was,^`
-- - -44-- - 94;000-ptcocurtes--per-1i tEr:---Although- not-measured-'rn -the "oasin Number 2

=--48-- =3i$uid-samples,-iechnetd um=9y-also=shou ld be present because of its occurrence
-46-- - in basin-sludge-samples and its known t endency to follow uranium in
47 --- 4h&_ r,i#„=legr f^y^i - •?_v^;-J^6 .^.-.^t- ^ha-1CJ^4^SF{^^{^ â̂ ^JV ,F ^- r_ 7 _1_jquid('p rvJVa C1' 1 ^Y the^ o Ray(. ^-YT9N ^^m^r--fJV

40 = i^ Cate^Ml^-^^^ '^G_ 11W-1C VG1 _ nnntr]nlyY' an1c radioactive waste.
49
^^ -- npendlk-p^ss^i^-Q4u;3-^^-'nc KoLe-charactari^tre^ reNu^t thaL was

I prepared at the completi on of the Basin Number 2 liquid sampling and analysis
J2 -effort •
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. . -.-1= _ ..- _.Tab,e.-1:A-='2-......R_-zin NumVe~J1--and-4Jlu U4C-aIld--Crysl:-¢1l-iIIC .JQIIIpIC.).

2 Inorganic Constituents Below Detection Limits.
3
4___ Sludge sample Crystalline sample

___5__ ______ CQnst.ituen dPtECti9nlimit--(pjlml _. detection limit (oDm)

6

7 Antimony 90 30
8 Arsenic 100 40
9-- - Lithium - 5,000 2,000

10 Molybdenum 20 89

_--*3---- __ .Ciele7iiiim
)nn
LVV VV

12 Tellurium 700 --
.13 Vanadium -- 10
iw - ---- Urth 'u-phosphate 430 520
15 Nitrate - 230

a „ 16 Cadmium -- 3
^17

lfl
^,17

L-- 20 Table I.A-13. Basin Numbers 3 and 4 Sludge Samples:
u^,"'. e, Draanics Detected.

^-_:.22

Z3,23 Basin Number 3
-

C.
Y ____ -

_-^^-^-^^IIbQT"17f7dm471r]
_ •.._.____

of.._ - NVL'T"d(^e t1T

25 in which constituent quantifiable Range
Z6 Constituent was cietartgri_- -_- -- r-rtncBntratinns (nnh) -_-____ - (nnh)

27 -Methylene-chloride -3 -73 -25 --47
28 Acetone 5a 54 53 - <100
29 Toluene _ 5a 83 ___ <13 - 100
30 4-methyl-2-pentanone 3b 81 <25 - <100
31 --Tei:rachioroethane 5 74 40 - 90
L '-hex°^^^eL IGADIIVII- ac 165 <25 - 170

33 Total xylenes 240 <15 - 240
sa
35 Basin Number 4
36 Nulaber cf sallpl2s Average of
37 in which constituent quantifiable Range
38 Constituent was detected conc entrations (o ob) (oob)
3Q Mothylene_rhlnride 4 59 <13__- 110
40 Acetone 5 98 58 - 190
41 Toluene 1 25 --
42 4-methyl-2-pentanone 5e 245 <50 - 440
I..
qs -
._

r^L .7l
- .^cnyinaR^ann -__.. - - --- -- d - - 78- 1 - 170

-__-44 = - Total xylenes 5 _ 340 27 - 930
_ TS

46 aPrgsent, _bs:t-below yttars#ifiable le.,.els in three of five positive
47 samples.
48_ DPresent, but_ below_ quantifiable -levels _a-n_twq of th ree samples.
49 C Present, but below quantifiable levels in two of fo ur samples.
-50 y-rJre,ent5 Qut - bPtflw /11f."4n?'TfT.A.u}o.L.... . levei in one or two samples.
?i_ Present, -but beicw cuantifiaD = level in one of fiv e positive samples.
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1 Table I.A-14. Basin Numoers 3, arc 4 Samoes:
.y1461iU ylya ..̂̂ i ,.̂ ..^ 5augnt but not Detected.

4 Detection Not detected in
5 Constituent limit (oob) a B asin Number 3 Basin Number 4

-___-]- Fninrnmaikanw u_ X
--- o- ivv -- X - X

9 'rinyi chiDride i00 X

10 Ghloroethane -- ioo X X
i1 Carbon disui>•ide - - so - X X
-12--

. _iL
--I,I=dfichioreznene

rI,ou V,^ Vw
--- 13--- ,C_.r!ane _-1-^}^dic*lo!°t _ A X

It.^-----

_

T------, ^̂-A'^:-L1nfinathunun,f'd„^ .- Sn- Y X

1S _
, ,

. fV,lnrn_fn_rnl _.

,'••

5D X X

....a1V
'JVAinwwnn^{, nn

1-^GY11.111VIVCNIa11C .iV X
X

°1% G-VM^YIVnG - - lw

,'11

X X̂/

,.i8-
^_____iL___

-i,-r-i=$i'icn
L.
ioruetinane

rn
ou - Vw V- A

Carbon tFtrachToride 50 - X - X
uJ..t -^-rya.

ilff-di.rti.ei.c ivv - X - X

Z Br.omodichloromethane 50 X X
L2 i,2-dichloropropane - 50 X X

}r,23 Trans-1,3-dichloropropene 50 X X
241- Tr,s;:loroethene 50 X X

------25--- -DlbremorhlnrnmPthana 50 X X
co -1/45£-6r111 1 ur-uc^llallc py h n

`
Benzene 50 X X

_e Cis-1,3-dichloropropene 50 X X
29, 2-chloroethylvinylether 100 X X
30 SrVmVform 50 X X
33- 1,1,2,2-tetrachloroethane 50 X X
32 Ghacr-0bgnzene 50 X X
-N^1 d,.^l GIIG - n /L

._ . ...- ..±`^ ..- ^- X

35 2-hexanone 50 - X
oe

--- dV-
r.6,_11.,.----
Gi11j1yCi1(.c11F - JV V-- A -

37
36- --- --a Varied-among-somple s;-va-}ues-shoe:n a re the highest of ten samples .
4Y

40
41

- -- ^--42---

n

Vis4.adC Cs*C Des7yr-- 1.7f.* u G} 7 Jr S.i. I i l { . 1 I

d'f
^.,

44 The waste designation codes applicable to each of the 183 -H 54sjns'
__-49__- .

^t5&
*
.e3

_
a

_
Silmna-fi

•

ied A n En
L

^'g- ^
_

e r
C

3
-l

ir
l_

Oai
•

ng
1

t
•

st.^ A di#

` {.

EU^S;^ CSt of .^i-eii

Iaiiores=foil=dws-irle-li st=and-"thc'io3-H' Basins Part A permit application
Al

cYntairls t/hle salle i^IfVlllatio n in a summary form.

aa

__-49 - __ Oasiri_Humber_1-Shci-d : u123, P029. P030, P098, P106, P120 - Discarded
50 - chemical Products WT01 - Toxicity (extremely

hazardous waste)

T-AO
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^ ,-°^^.. ^^-. -Ta^ e I.A=15: Basin Numners-3 an^ - `'^a^^^^,^^^ ^^anium Results.
^

3 - S amoie-stratum - Average content °' ('oCi/o) -
4
5 Basin Number 3 sludge 870
6 Basin Number 3 crystalline 25
7 Basin Number 4 sludge 520
8 Bas in Number 4 crystalline 12
9

-10 - a ury weignt.
„

Ranae IoCi%al

320 - 1,560
8 - 62

44 - 820
7 - 20

12
13 Table I.A-16. Basin Number 2 Liquid Samples:
14 Major Inorganic Constituents.
,t

"'_16 Constituent Average concentration (mo/L)
17
18 Sodium ---- ------- 140,000

^*j 9 Nitrate ion 380,000
'^-Z^0 Moisture (57°)

Ranae (mo/L)

120,000 - 160,000
310,000 - 430,000

(57 - 58%)

^-"M 22
23 Table I.A-17. Basin Number 2 Liquid Samples:
24 Trace Inorganic Constituents.,
21
26 Constituent Average contents (mg/L)
27

Range (ma/L)

28 Aluminum 36 30 - 44
29 Boron 63a <30 - 97
30 Calcium 9a <5 - 13
31 Ciii uri ne ion 290 260 - 320
3I rhr_^•:_- - - ?0 16 - 23
33 Cobalt 0.6 <0.4 - 0.77
34 Copper 410 120 - 940
3S-- Fluorine ion 1,500 1,400 - 1,600
36 Iron 7 2.8 - 14
37 Manganese 7a <4 - 13
38 Molybdenum lb <1 - <2
^

\It..L..,
ni^.nei .. 7 .

n ^
... _ .-. - 6.^

,n
- lU

40 Nitrite ion 890 790 - 1,020
a1 Po-tasrium i2o 670 - 820
42 Silver 1.8 1.1 - 2.8
43 Strontium 0.6c <0.5 - 0.81
44 Tin - 15 -- -- 10 - 25
45 Sulfate 8,000 7,800 - 8,300
46 Zinc 2.8 1.0 - 5.4
47 Zirconium 780 320 - 1,500
48
49 a Constituent less than detection limit in one sample.
50 b Constituent less than aetection limit in four samples.
Si -- -c-Constituen't less than ee*.ec_on limit in three samoles.
ce
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I T-abie I.A-io.- oas-in--Piumcer 2 sai-roias:
Inorgani c Constituents Below -^etection Limits.

3
-4 Carrs$itUerit Detection iimits (m4/L)
5

qntimbny 5
•----=- ^

--^--- C 1r6WN1Y111 ^ --- -
R G
VV

9 Lead 5
10 Lithium •300

i^wnnacillm.._^.--------- ------ -- S

12 Selenium 10
19
iJ

TL
a
.11 :

UIlll l m -
1 /1
lu

2

19 ^rtho- hos hate 300p p
,_

-^^.lg ^-" '••^ Rae;n Niimhar-_^AHl i,M-iy,--- - - -- - - 2 Liquid Samples:

. Volatile Organics Detected.
:^
22 trumoer of_sampies in whi ch Average of quantifiable Range

- - __2z - __Constituent cons tituent was detected concentrations ( oob) (°ob )
9 A
L

^ieiFtVi@Ti^^i-6'ride - ^ o - 5- i
--A::etu^e 5 4g ?g - E

e7 2-butanone 24 19 - 30
28, 1,1,1-trichloroethane 3 21 <5 - 49
29 Toluene 3a 24 <5 - 41
30- 2-hexanone 4 19 <10 - 28
31 Chloroform <5 <5
37- 4-methyl-2-penr.ancne <10 <10
4-,
rr'

33 a=Present, but_less-tnao ;;uarrtilF'radli:-levei i n one of three positive

Ate
samples.

VV

77
J^

1^
'1! .

39 Basi!! Number 2-Sll!d;g : U123, P029, P030, P098, P106, P120 - Discarded
rQI

_. °^ ••. _ _-- ^ .. -.^-•^•• • ^ •. ^^. LTill^....'-^ ' F( . VYVGIJ

,IT
U1

^7 , ToxiEit3,-(A^nnar^,lle waste)i-^ VM1.7G1 VYV ,

41 01007 - Extraction Procedure Toxicity ( chromium).
42
43 -- ---Basin -9lumbers 3 and 4
44 -- 81ud-ae and Crvstailine
45 __ tr ta:--- 111223, P029,, Plan, P098, P106, P120 - Discarded
ft "^m1E L ^.^a,l +^ W { Tnriritv iaYtramely
4% -_--- ---- _hazardous WastPl,
fiA

49-_ _ Basin Number 2 Liauid : U123, P029, P030, P098, P106, P120 - Discarded
?-- -------- chemical products WTOI - Toxicity ( extremely
1 hazardous waste), 0007 - Extraction Procedure

S9,,^ _:.r,.,,: r :. -, i.-h_ ;u:; . .. :. , .
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Table I.A-20. Basin Numoer 2 Liquid Samples:
Volatile Organics Sought but not Detected.

vu^^eacn^ Detection limit (DDb)

Chloromethane 10
LiS-i,3-dichiuruprupe'ne 5
Bromomethane 10
2-chloroethylvinylether 10
Vinyi chioride 10
BrDl..Dform 5
^^'^---^^---^,u i vrV°ci.u3nc 1V

Tetrachloroethane 5
- £arbor, disulfide 5

1,1,2,2-tetrachloroethane 5
1,1-dichloroethene 5
Chlorobenzene 5
1^1-cjiehlnrnethana 5

Ethylbenzene

Trans-1,2-dichloroethene 5
5tyrene 5
1,2-dichloroethane 5
Total xylenes 5
Carbon tetrachloride 5
Viryl acctate 10
Bromodichloromethane 5
1,2-dichloropropane 5
Trans-1,3-dichloropropene 5
Trichloroethene 5
Dibromochloromethane 5
1,1,2-trichloroethane 5

-- ^cenzene 5

As shown in-Table 1.A-2, there were six listed wastes discharged to the
183-H Basins. Five of these materials were extremely hazardous wastes. All
the listed wastes were initially added to Basin Number 1. However, due to
subsequent transfers of the liquids among the 183-H Basins, all of the
183-HBasins-have-been-designated-as--having contai-ned-these listed materials.
As a consequence, the following waste codes are applicable to al„], basin
wastes: U123, P030, P120, P029, P106, and P098. The pre-1988 waste
characterization reports (Appendices B and C) did not designate the waste as
listed waste discharges. This oversight was corrected in the March 1988
submittal of this document.

L.A-5_a, Toxicity. Bioassay testing was not performed for any of the basin
wastes. Instead, it was decided to designate the waste for toxicity based
upon -the -results -o€ -ch€mn cal--anal-yses. TIhis presented a problem in that the
chemical analyses did not show ; he form of the constituents ( i.e., it was not
Known what. -;ercen-t-ace f t^e ^;trate ; an was present as sodium nitrate). Due
to the large percentage of sodium ions present, relative to other cations,

1=52
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'- it was decided to treat the major anions aresent as ;,eina in the sodium form
Lrposes- 3f--?sti^xing p.r..__nnanla tnviritv----------? --- for p„ Y

4
5 The-:encent?-a#i-oev-=n€-fl=uyride-+on-(presaamed-to-bR_in the-sodium fluoride
8-- ---ttsrnr) in Basin 1idumb€r=I=was iiigh- en3ugh--to- cause an extremely hazardous waste

-- 7 toxicity designation for both the `inner' and `outer' basin waste. Although
8 it was believed that much of the fluoride was actually in the sodium

--4'---fl-uorotirrcinate-form;--subsequent laboratory testing showed that water leaching
11 -of-the-waste generated-a scslution consisting-of sodium and fluoride ions, with

zery low concentrations of zirconium in solution. As a consequence, the
, ^ • _ ^, ..-.-"- °_

:2 ^gc3stoi ^oenie:uatea,k-f3uortde as ^a,um r u_r^oe ror purposes of
13-- EStIYRat"ifig tGXii;ity was deterinined to be val id.

14
-15 ---!lsfin-t#e sam@ phi',osephy for Sasin Number 2 sludge, the fluoride ion

_ 16 content was high enough to result-in a dangerous waste designation for
,.;--17 toxicity. Copper, the major metal constituent present, was believed to be

`18- primarily in the oxide or hydroxide form as opposed to the highly toxic". -
---_^---.14-_ nitrateform._-This_ belief was_supported by analysis of the liquid phase that

---had-beess--i-n contact-with the sludge phase. The liquid showed an average
1 ^n^^°r ^n^"*°^4 AT, n^i y 3 p arts per miiiion.4 FY'/'/GI bV11YG114 VI VII

22
23- The fluoride content in both strata in Basin Numbers 3 and 4 was high
24 ' w w ^_1+^ '^w ' n G r. +n ir' .

In 11^1 ^_ enough tc-result i n a-dallgelou^ ast2 deslyllatlYn ,ol .Yx..:^ty. .11 1
25 pursuing bioassay testing, however; it was-decided-to-adapt a conservative

_- ' a s fi_hE - -axtrelne The ___ .: ___-_;- ---=a^ipraac^-and da_ r̂lg..at_ ^..a___etc s,. e_ _ y hazaraou3-waste . rC PrCYl^us
zP- -- -wastg-c,Raracteri.'.ation--d'eport (-Appendi-x- C)--;-ndic-ated _ tlat_ the extremely

_-M _--hazardous-waste-designation_for toxicitywas-further .iustified because of the
----- --29presence of copper nitrate and copper sulfate (listed in the CERCLA Spill

-36-,--=--sabig fQtrR, 332{°RRk 1389a) as- =roxi-cit; "3*=gories A and B materiali,
31 - respectivelyl. A revisitation of the analytical results, however, indicated
32' that the vast ma.ioritv of _^= ^^aer oas !n the oxide or hydroxide form (for

` . ^ .
- :r; ;.^.-. ....:.. R -,--• _,'

_

.--^Z^.'`ic^-•4=-,.:_^'t}aJ.ri
^
^ftfi Af--p.eSC`I^--tTIEIllyllly

.

-34--: s^,ubte-^rit;^;.t=`=ftr-s;:;fate fI ol^I, tie-copper content in-the 2
35 liquid (which was pumped from Basin Numbers 3 and 4) would have been much

-_36 highe-#ha^U.e 490 parts per million concentration evidenced.
27

38 The Basin Number 2 liquid was designated at the same time as the waste
-s-ludse in-B-asin Numbers-3--and-4 ^ Ervar+ }Ye ^^r n°d, was taken, and the Sa1n8 Cofs aMMI vo..ll

----40---- regarding-waste toxicity.---A,-a--consequence, the-183-k1--Basins wastes were
41 designated as extremely hazardous waste for toxicity, even though the data

---`-------^9c ----°-t@ndj°--+,,
e..ww....+ A.w"s'.....' +° d°..;.....+inn

c4icwavypvr ^--'^ ^aauycrvca- iiaSzc uca 1 ylw r 1 Yn .
AZ

4; -- I:A-Sb.--Fefisistence: Two sampies from the liquid phase-that had been in'
45 C;n#a4i iaitil-t^e 1^173^-NIy^ber-1`<fi^e*-r-taslR *a5te were- v.41%.;cC ^ to th'c
48 fTrst steps of persistence testing. Using the extraction procedure specified
47-by-_Ecol4glr,-She-two samples yielded extract portions well below the 1 weight
wa ^-fyercenic--fiimit where -additionai testing for polycyciic aromatic frydt-ocarbon
4v_cQntent Nld11-dde_ approIIri ate.The_extraCt-pOrt-i-Q-nS-were,-bOW.everr in excess
0 of the 0.01 percent limit where additional testing would be appropriate to

-----,1- --determine if the waste was designated due to haloaenated hvdrocarbon content.
52 Procedures controlling discharges into the 183-H Basins, however, prohibited
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1 addition of immiscible liquids, such as oils or deareaser solvents. This
2 prohibition should have precluded the discnarge of any significant
3 concentration of halogenated hydrocarbon materials into the 183-H Basins.
4 Persistence testing of the Basin Numbers 3 and 4 sludges and of the Basin
6-=-- Namber 2 :iy^_i^surport-sthe pas^tian that-the wzsteSabould not have been
6 designated for the persistence characteristic. y^
7
8 Persistence testinq was performed for each of the 10 sludge stratum
9 samples from Basin Numbers 3 and 4. Per,the Ecology extraction procedure,

I0 residue was below the 1 weight percent polycyclic aromatic hydrocarbon content
^ UUt in excess of th^r _. . e 0.01 percent halogenated^1= 1-:^i^

12 hydrocarbon content limit in three of the Basin Number 3 samples and in two of
13 the Basin Number 4 samples. As a consequence, Parr* bomb testing was
14 --parformed-to-de.term-ine-if aha-ingenated-hy4r4car-ban-4esjs}nat-inn was required.
J5 Results of this testing yielded a range of less than 10 to 15 parts per
16 million for total halogenated hydrocarbon content, which is well below the

100 parts per million designation limit. Five samples of the liquid in Basin
1"^-18 Number 2 were subjected to persistence testing. The highest extract residue
^9- nbtazngd--was 0-.008 wEisght pFrsent,--we_L1bP1ow s.he _1.111 nerrant limit where

,
^-L^- MI^a'C`V ^ °^^r e -•hx "`x`

a
-" -+ "..<.h'r'.:.:-^'^^ „2...^... ....Y.,`2d=u5^7^'ti,ie^izis,^*iT^i:--^ea6 1 1Iy ieaUIL5

fi"om-tifE. Ba3in Numbers 3 and 4 Sl idge SBiipleS and the Basin iJiTiber 2 liquid
^="22 samples, the wastes from thebasin facility were not designated for the
23 persistence characteristic.„

,2".- I.A-5e. Carcinogenicity. Even when evaluated with very conservative
;16 assumptions reqardinq_ waste form (e.g., beryllium, presumed to be present as
27 beryllium hydroxide; chromium, present as sodium-chromium oxide; and iron
28 oxides), none of the wastes in the 183-H Basins exceeded the one percent
29 carcinogenic material designation limit.
zn

31 I,A-sd, -dgr.atabi-li*.y. -The-onay waste 'rom-the 183-H Basins to possibly
32 merit--the-classification characteristic for ignitability (oxidizer) is the
33 nitrate ion. However, while the high nitrate concentrations were present in

----- 34-----both the liquid and solid waste forms, its chemical compounds ( form) and the
35 overall water content precluded such a classification. The rationale for this
36 conclusion has been provided by WAC 173-303-090(5)(a)(iv), which uses the
-37-_ t1.S,Department of-Transportation-definition-for oxidizers [49 CFR 173.151
38 (DOT 1988)] and states that an oxidizer is "a substance such as chlorate,
39 permanganate, inorganic peroxide, or a nitrate that yields oxygen readily to
40 stimulate the combustion of organic matter". Little additional clarification
41 is available regarding aqueous solutions-or solids with a high water content;

--42 --ather than-in 49-CFR-173.-182(a);-which-i-ndTcates that-a-doubie salt of calcium
----43-----_and-ammonium-nitrate-conta_ininq-less than-15.5-percent nitrogen ( 68.6 per4ent

44 _ as nitrate) and at least 12percent water, is exempt from the subject
45 regulations.
46
ai H rZ^IE^ tti^T v^• ^ x of

`1itC^^n_ i u -$- asi^ flS"-wflsi:e ^ are no@-,. ^ifi,.^.;^-.ta .. ,. ,, c fi^i ^^te-^l?i3-aic iiv.z-- ^ss ,^-- . ,..
48..._ mare re_act_iv_e<_than_ caLc,:Luman.ci_amnFUtsun .salrt,_rhP_wactes_would easily meet
In
17

50
51
52 * Parr is a trademarK Of ?arr :nstrument Company.
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i the above criteria for exemotion; 'because-tne water con^ent of the basin
- -••- ----- - -- -

.hnmirig anri c1tdaas is ar_eater than 40 oercent. a 159, beGauSe of the method
..e ' ^

the
Sal. - ' ^.`. ^ ^n

3 ^`7v^^r oi=wdStk rem@vat, lS lave ^ieet Cui9iDiil@d w^^ au^uL .iJ percent

4 inert solids lahsorbent clays and/orcem?nt-clay-mixtures) and packaged in

5 sealed drums. The induced inert solids will prevent localized heating and
6 deegmposition ( release of oxygen), thus combustion will not be possible.

_--__-7 Additienally-,= research-iia?--s-h-own-ttrat-mixtures-crf- scdiism nit-rate ard other
R sediu® salts; normally used in defense waste storage, do not react

17 - l; when water is pres^nt in excess of 22 percent. Even with
_ ^il ara_aniZ mairerial present, combustiofi 1s-not possible until the water content

11 is reduced below this threshold value ( Martin 1985). As a result, the
12 characteristic of ignitability has not been assigned to the-183=H Basins

13 wastes:- This des'rgnation-represents a change from previous characterization

14 reports and the Part A submittal ( dated August 15, 1987), which indicated that
J------ ti.J G.r 4n.4+,64l4tv

-- ` - Y3-` Tne- baslf'r -waSiES WE.'rE UCSIyf1u^,CU i ur iyn i 6au ^ ^ ^ 6.7.

1Ci
` ._ .- __ .^_

37 ifC.,Ss, -^ori^iKfty, Based un6f;e-following data derived from chemical
-.-r.-i-,-thai:lao?n:iggS-i^_ n=°_rr^°#di:S+sJ.^a#i3^--19Frc-orrc=i%,i+y. The following

`'19 lists the DH values found in the various waste strata.
_.• .

21 Strata Number of samoles bH range
,;..;22 Basin Number 1 inner wastea 5 9.3 - 9.7

2a-• Basin Number 1 outer waste 2 9.3 - 9.6
24 Basin Number 2 sludgea 6 10.8 - 11.9

25 Basin Number 3 siudge 5 10.2 - 12.1
<tall i ne ^ _ - - 9.0 - 10.0-^ei--- - _- ') ------ - - 3,..:n---Number 3 rrv̂
_-_ __

i7

Stratum- Number of samoles oH ranae

29 Basin Number 4 sludge 5-- -- 9.7 - 9.9
30- Basin Number 4 crystalline 5 9.2 - 9.7
31-- ---Ba.c.4n-NYrt11Ko'r 2 i}yiiid

^
in,C iv.7

SL

33, Notec a-pH of liquid pnase :on:ac: w- -s',udge.
34
35
36 I-A.5f. Reactivity. Recoras snow that 2.5 pounds of cyanide wastes were
37===-d-ischarged initia!'sy--inLa BasinAumber L_ 9uring the operational life of

- -3& ---this basin, approximately 2,500,000 gallons of routine wastes were discharged.
39 --Thus, due ta-the-extremely low concentration of cyanide that could have been

;5^=tRwrf^n.^ii If_cy^ it^-vilat@ri alIs -t@ d/rEOmF:oSe, the wastes

- 4i wouid- no-t-have- to"ntcl-ncd this etiemi cai- "- na quantity - suff-i cl €nt -to--present a
42 danger to human health or the environment". As a consequence, the Basin
43-= -Aumb@r 1 waste was not designated for cyanide reactivity. l.yattidF $esting-was

.4 never actually performed-an any of the Basin Number 1 waste samples. However,
------45=== .•e^ctivity=^ta°eenirig te}t^ me^-:performed-on-the=20-^ udg2 andti'yttalline

46 strata samples from Basin Numbers 3 and 4, as well as on-fivP 3amples--of Basin

47 Number 2 liquid. This test consisted of mixing the samples with water and

48 watching for any signs of reaction (i.e., foaming, bubbling, smoking). All
= 4t'j___--sainajes were neo_t;_v^e T_or_watpr rPacti.yit.y, In addition, the 183-H Basins

T.e enf-y.ioc+ n^.ta^i_F &n^t.^f_tha ^thE^-rflaC^illit rnnPrtiQS (i.P--_._^v̂ --wastc5° R v. ...,4-_'.y..,w v- y y-p r-^ '+

.)1 explosive, unstable, and capable of undergoing violent change, etc.).
52
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1 I-A.5g. Extraction Procedure Toxicity. The Basin Number 1 'inner' and
2= `inter`-wastesiud_ge samples were subjected to Extraction Procedure Toxicity
3 testing for seven of the eight heavy metals (Extraction Procedure Toxicity
4- testfinig for-mercury wss-T6t done). Results of this effort are summarized in
5 Table I.A-21.
6

7
S - - -- - Table i:A=23: Basin Number 1 Solids Samples:
9 Extraction Procedure Toxicity Results.

10
11 'Inner' basin 'Outer' basin
U sludoe content ( ma/L) waste content (me/L)
13 Constituent Average Range Samole number 0-0 Samole number 0-9
14 Arsenic <0.5 <0.5 <0.5 <0.5
15---- Barium--- 0.02a --A 02 - 0.03 0.05 0.07

'10' Cadmium b <0.£}4 = 0.07 0.05 0.05
=1"7 Chromium 6.1 3.7 - 9.9 8.4 9.2

Chromium VIc 1.4 0.8 - 2.2 1.7 1.7
Lead <0.6 <0.6 <0.6 <0.6

A0 Selenium <0.1 <0.2 <0.1 0.2
""21 Silver <0.1 <0.i <0.5 <0.522 - - -

23 Barium level below detection limit in two samples.
24 = Cadmium level below detection limit in one sample.
25 c Chromium V1 (Hexavalent chromium) analysis per EPA Method 7196
3E (EPA 1982),
27
28
c
""
y

30 Extraction procedure toxicit, ,.,,ncentrations for arsenic, barium,
r# r^ '.-

1
i ?=^nr arc i}+ci .., -i•ati-i:i levels; The-o,.?r'.$^tirc, A e2^; so;rn,_ms ZRd 31 ...w,.,.. dl; ,^it,w-dE^,^"

--32---- testing-procedure-in effect--at--the time-o€ the Basin Number 1 analyses made a
33 distinction between total chromium and hexavalent chromium. The concentration
34 of hexavalent chromium found during the Extraction Procedure Toxicity testing
35 was below the 5 parts per million detection limit; therefore, the waste was
36 not designated for this characteristic. Application of current regulations
37 (which are based upon the levels of total chromium) to the Basin Number 1
38 waste would result in a dangerous waste designation for chromium. The
-39-----Extract;on-Procedure-Toxicitv-testing for the--Basin-Number 2^l^^^^p was not_.--^-

--40- --performed: The-tntal-chromium tn-the-sl-udge-phase averaged 45i}-parts per
• • •

with the
w-41----miiiirfi: The levei present in the ltGu1^#-1n contact w^^^ sludge averaged

42 12.4 parts per million. These data indicate that soluble chromium was most
43 likely present in the sludge in a dangerous waste concentration.

-44
45 Tables I.A-22 and I.A-23 summarize the results of Extraction Procedure

- 46==-= -- Ti.Z^. ^:S_ty-teatluuxTsr- tbe--1`,wL- Stf'"ata= i.^1r. Bas"-I[=-Numri<rs= 3- and-4: --Fij --E'.aiN-be seen,
47 none of the eight heavy metals were present in concentrations exceeding the
48 Extraction Procedure Toxicity concentration limits.
.,,
Y7

-- (, _ _ . F^ . rt F .

,^i4_ Tile-re^'si^Ls_tif
-
^xti.-ras:.^.7ii1Y-rl^l.e^llr?i^JAiLi^l.V l.^s

±
Cif}V !Qr trie ua^iii

51 Number 2 liquid are shown in Table I.A-24. This waste was designated
52 ...dangero{!s-waste-aSa resul, Of -n^ ChrOmil:m COnr,ent,

r cc
1'70
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1 Table I.A-22. Basin Numbers 3 anc 4 Slucge Samples:
Extraction Procedure Toxicity Results.

^

4 Basin Number 3(oom) Basin Number 4(oom)

5 e t;t1e^r__------0"e`'a^" Ranar+1;u --- Averaa - -- - Rance_ m - -

7 ^rssnic <0.04---- <0.04 <0.02 <0.02
-- ^-- r9 -<0.09--^ari:^ ='O <0.003 <0.003

9
.

Zadmium 0.-047 0.035 - 0.057 0.062 0.056 - 0.069
19 Chromium 0.25 ^u.12 - 0.33 0.51 - 0.;9 = 0!66
11 Lead <0.08 <0.08 <0.08 <0.08

1.2 Mercury 0.003a <0.002 - 0.005 0.009 0.004 - 0.011
13 ^eieniu'm 0.09a - 0.04 -- <0.1 0.04a 0.02 - <0.05

14 Silver <0.09 <0.09 <0.08 <0.08
15
16• .

p'll- ---- ----a Less-than dgtgction -l-imit--i-n -four samnles .r

..^.
cU
21 Table 1-.A-23-. --Basi-n-_NUmbe-rs 3 and 4 Crystalline Samples:

-;`2Z-- ----- --EXtra-ction-Prncedure Toxicity Results.

23 . _
24 in Number 3! m Basin Number 4(oom)
25 - Crn-,tituent Av}rc. R 2^^e Averaae Ranae
9
?

_
- Arsenic --- ^n 24 - <1!02 - <0.7 - o,0Aa <0r0_ -0,2_

GY _°-'. R ^o <G:G03 0.43- YSF-I-1I^N ---IYV <0,007 <0.007
l̂ pA_

LJ

¢

OWIF

.

1YRI. ..- ^ CV.UL C0.02 . . . .-\r GU.UUy G0.009

3'-au- = 0:53r`^-- 1= u-r7 = 0:3 0:12l rvm 0.15 0.014 - 0.27
31-- - Lead <0.08 <0.08 <0.2 <0.2
3L ^iercurv <^. ; 0.003- <0.002 - 0.006
33 _ Sele,n.iU+j 0..3a C: :c .2 0.1 - 0.2

---34- ---Silver _-_<0,4 <0.4 <0.4 <0.4

36
37---

J.i._i.J : v...
---^ l.DI15G7 Wef1L no t uC1.CRru 111 LwU samples-

--38- D rnec+i+ilnn+ nn+ rie+ur+urj in Fnir samnlesl_ _
_ .__ _J{:Jli-1iLtJS5!Y4 J Y4 -Y444YY4Y- ^ ^

1A

J7

an
41

42 i_0-6_ Wacts Analvcic Plan•-
A9

---• -- °-°-- ..,._.^_._ . ._..

9J

44
.

----The-f611owiny three-sectior^s describe the waste analysis plan and
_ _-45- _detcribe-facility-usaqe,-basin_cl-eanout,_cleanup, and decontamination.-

46 -
.^
3i

. ._ , _ a _ •
1^6-i+^ - So3S'._̂^ itYdi j^sES 'J`^firi^j Fai i l ltf iif$E: - i+3 - d 7 sc1f'58d̂ 7r2V1 OuS l`j , i 6 was

= 40- - -a -routi-ne -practice for waste s`rripments- to- -tiie- 1S3-H Basins to be analyzed for
---4,4- --§-..Ar_iatye€ kgyc9nstitys^ts, Beginning with the-_initial wastes discharae in
-___-0 1473 anyco.n.tinuing through the final wastes addi tion in November 1985, each

i-- load of routine waste was anaiyzed for uranium,--copper, and pH. Nitrate and
s'z suirate ion cbncentrations-were determineo for each load untii September 1975.
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1 Table I.A-24. Basin Number 2 Liquid Samples:
-°I c°=_`_.._- -

--6---_`------ cntr actior ^rviceuurê oXictty Resu ts.
^̂
. ..._.... - -•--• '---`
5 Constituent Average Range
6
7 Arsenic 0.08 0.04 - 0.1
9 R^^;^^*` ^_.63 0.47 - 0.89vo.

9 Cadmium <0.02 <0.02
iu ChrumiuH1 5.9 4.6 - 7.1
11 Lead <0.2 <0.2
12 Mercury 0.017 0.005 - 0.035
13 -- S-elenium- 0.04° <0.02 - 0.07
14 Silver <0.2 <0.2

a Constituent below detection limit in two
samples.«,

4^^

aY41 From September 1975 through November 1985, a composite waste sample was made
---- ``'? Lay00!nbi0ine praa0rtiznate-a?io11ots from the samples of the individual loads

23 in a given month. This monthly composite sample was analyzed for the
24 following key ion constituents: nitrate ion, fluoride ion, sulfate ion,
25 ammonia ion, chromium, manganese, and pH. From September 1975 until August
21 _ 19R0. multi-element metal analvses were performed on the monthly composite
27 samples via spectrography. From August 1980 until January 1981, inductively
28 coupled plasma atomic emission spectroscopy was used for multi-e?ement metal
29 analyses on the monthly composite sample. Beginning in January 1981 and

------30----_conti-nuina-throuQh-November-1985,-inductively souglp-d__plasma_analysis was
31 - pei"fV'STued^vn a--Sampi2-from-^caC-h-wflste load.

33 Engineering personnel responsible for the chemical waste disposal permit
34 --- --pr-ogr-am--s-pec-if i-ed- a-nilysgs for all--nonrot+ti-ne--wa.+_es to -dater-mi-ne the--conten+-.
35 Operational procedures for the chemical waste disposal permit system contained
36 the following guidance and restrictions regarding nonroutine wastes:
.,,
38 . No radioactive elements other than limited quantities of unirradiated
39 low enrichment uranium
40
41 . No immiscible liquids, such as oils or degreaser solvents
•w
4L

UrtsL-at7iv,`ilammdbTE-,Or-EXpl031V2-30IUL5vn5
a•
YY

45 . The chemicals must be compatible with the bulk waste solutions
46 generated in the fuels processes. Doubtful or unknown chemicals would

- 47 be-labcratory tested for compatibility with the bulk solution. The
__--4$ chemicals would not: (a) form a 'scum' that would inhibit

49 eVaporati-0.^,, --(b) for,T, -p.'eclp!-t-aLes- or--cry-st3ls-that -woiilri pll^ the

50 piping [flocculent precipitates would be no problem], or (c) generate
51 abnormal amounts of_heat or o_ases
52

I-58
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1 ^PrEprt@t®ty CP-tr3de namgrncm;ra'is wOUIC J2 analy zed for heavy metals
,

inductively
^n

-u n1ascT- !d-cnn`,.ra-' ir'S and for cn,.BCiir innc
^ ---- -------iy . 1c^^'1.$d., p ^^^a -^, ..^,; : ,,

it APPRIPd nP.rPSG.irv. y.. .. ^--...-_

4
_ - . • - - _ . . .- k ...: ^ -
3 ^omriaiibil;ty test'snq. when_ r^ecessarz, ^y,,{lyinvolved mixing th e
_s - _wa_tg in question with a sample of the nuclear fuels fabrication routine

7 ilast"e.
8

I.A-eb. Waste Analyses Preparatory to Basin Cleanout. As discussed in

la -5ect#on I.A-4,--l:+efsxe pursuing basin cleanout, the wastes from each basin were
11 sampled and analyzed^- Tha-foliowing-methodoiogy expands on the prior
12 discussion.
13

- f- j ;„ ^ o _ - ' ^^ 3+, or $a51 .,_^..... ,
1i 1.Ad^S^1 $asi.^ ti.T.^3:.r-^-3C i 1--: ,..ebdSlC dlmeTfSiUnS Or n t^un{ue{ i

13 = are-shcw, in=figure f.A=3:=-Tfie-mdtari-al-tc ^^-remcved was present-onl^^-in the
16 lower portion ( i.e., 95 feet by 52 feet area) of the basin. Two distinct

.1-7- --waste phases were present in the basin: ( 1) a sludge layer intermixed with a

It
. ._ p;,aS -.,ng^.En-^^^^"fY^,- ^f-.

fS 11 i:^t7 ^^° r^$?31 ^.,^ ... ,. ^^bras11i, and '2T aWill dup of
{--_19__--rel_atively_dry_wd5te along two sides of the basin. The second stratum, which

M-` - appear-ed to be an accumulation of precipitated salt material, formed `ridges'
21 of waste along the east and west edges of the basin.

Ey , ZZ

23• In order to--proxi-de representata-ve-sample-s--of--the materl-al- residing on
24 the bottom of the basin, the basin was divided into 15 grids as shown in
75- F;gur2 1:-A-4:- =Tn-c7ctcber 1-984, samples were t-aken-from--th€-approximate center

of the nrids, Due to the presence of a iiquid-phase throughout the sludge,
17 liquid nitrogen was used-to `freeze' core samples extending to the basin
2•k floor. These core samples, frozen inside a section of polyvinylchloride pipe,
29 were removed and allowed to thaw in plastic sample containers.
3fl-

31 The waste 'ridges' alona the iong sfides (`outer` portion) of the basin

.^^-.

^ y. .:' `^^ ^ ^^n n ^:7,i G u-5 j^- ^^ '
1,^1-C ^41^11^Y{nV`,J iJ43G4 4YVi} . ..^ ... :_.'^, ..~,u j^- -I ui^G--1-. ... ie.5

33, were taken at the approximate center o' four randomly selected locations
34 [designated 0-0 (Outer-zerO point), 0-2, 0-5, and 0-9]. These samples also
35 were placed in plastic sample containers. Also two grab samples were taken of
36 the fiiquid within the `inner' basin grid (Figure I.A-4) identified as 1-2 and
37 1-14. These six samples were placed in glass containers and used in -
38 oersistence testina_

--°=----r-^.-^-w-^-------^-

39
40 Five of 15 'inner' basin solid waste samples were randomly selected for
41 analyses. The remaining 10 samples were to have been analyzed only if
42 necessary to complete an acceptable statistical evaluation of the Extraction

---___--_Ai==--=iiroceduxe-Taxi•ci-ty data-. These sampies-we-re-tai4enfrowthe1}rids identified
44 as 1-2, I-5, 1-12, 1-13, and 1-15 ( Figure I.A-4). These samples were
45 separated into component liquid and solid phases before chemical analyses were

____-46-_ performed. _Tha-phases were then analyzed separately. The phase separation
47 ----w?-s -done--because -the- clpanout-e-f#o-rt involved pumping as much of the liquid

_4$_ _ phase-as- possib]e-into another basins_ The solid phase was of primary interest
4_rr;^-_= '^ni.^-1-`s=wa^=y7 e^?^d--ds_^s.st=_-ao ^e^tative of the material that would remain
0__ in t^ basin after t^mg'retic^r^ of ^Tasfid trarrsfe^. -TRe-sa}i-tt-p6tase--waS--later

__^1 - _found to be thematerialpfhignest-^nxicity^_Sher-efore;_the assignment of
---- 52 waste -designation, based On the-andlySes af-this stratum, was conservative .
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---- 2- Two--of-the-`-0ut_er' basin waste samples were randomly selected to undergo
analyses. These samples were taken from the grids identified as 0-0 and 0-9

4 (Figure I.A-5). The analytical tests performed were based on known or
-5--- -suspected -constittients --in -t-he waste. To determine the content of most of the
6 metals of concern, inductfiveiy coupled plasma analysis was selected. Atomic

for-determ-iniry beryll ium content -( a 5 percent
8 heryllium metal alloy was used in the nuclear fuels fabrication process), and
9 X-ray fluorescence was used to quantify the uranium content in the waste. Ion

10 chromatography testing was done to determine the concentrations of various
-L1 -- ani-ansknawn- io -havp -been_-present in the waste ( e.g., nitrate, sulfate and
12 fluoride ions).
13
14 Additional waste tests were selected based on regulatory designation

_---___-_ ;,at^gpr,^_ ?,kese tests i-ncl-uded oersistence ( only partially completed), pH
(for corrosivity designation), and Extraction Procedure Toxicity testing for

-17_-sevien of the eight metals parameters ( analysis for mercury was not performed).
,.W 1i3

_IrA-^'sb(?) . Ba5 : t+r i^ltnne_r
'

1 ud
;_ s^'-. , _

r Basz n-
.,.._^

m_e.=r3---- , o ^ a,-- i--oca$ra^t^f?fi n r 2^T a i^^* = -- -nu
^2-0----- waste-a?-e shown- in Figure I_A-6_ - a, sampling-t.Lre-was-used-tn obtain these
=:1------samples-.- The-origi.n.al-p?-an was--ta obtain -separate --samples of the liquid and

sludqe phase at each location. Difficulties were encountered during the
23 actual sampling, however, that prevented this goal from being realized.
24 Instead, each location yielded a sinqle sample containing both liquid and
25 sludge phases.

27 The cleanout effort involved pumping as much liquid as possible into the
28 otherbasins before undertaking sludge removal. As a consequence, it was
_29--=desirabie to separately characterize the iiquid and sludge pnases. This was
30 accomplished by separating the sample phases before undertaking chemical
31 analyses.

33 Analyses were performed on the sludge samples taken from locations S2-1,

34 --S2-Zr S?-3-^-5?-5^-52 -and-S2-8. _ Thx--ana1_ytisal-tests-s-eiectecl_were _in_tended
35 to quantify the known constituents in the waste. Thus, multi-element metal
36 analysis, anion analysis, and percent moisture tests were performed. To
37 determine general concentration of organic materials, a total organic carbon
38 analysis also was performed. Specific waste designation tests (e.g.,
39 persistence and extraction procedure toxicity) were not undertaken.
40

-41 ---- -- 1.A-5b(3):---Basin-Numbers--3-and 4-Sludge-and-Crystalline Strata. Sampling
42 of the wastes in Basin Numbers 3 and 4 and of the liquid in Basin Number 2 was
43-- det±e-cQncurrently.- The-sampling-and analysis-plan-f2r-this-effort is included
44 in Appendix C.
45

====4g --=The-wasi'es-in-Rasin-numbers 3-ana 4-consisted-of-two obvious strata:
47 (1) a relatively wet sludge stratum, and (2) a white crystalline stratum near
48 - the wails and around miscellaneous debris that had fallen into the basins
49 (e.g., tumbleweeds).
Zu

1-60
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I "' I

^15'

-20'

-0

^

A

I A

S2-i S2-2

Â

- - - _
ES2-7 ES2-4

$z-s
T

52-5

^

-15'

SAMPLiNU LOCATION (APPROXIMATE)

{^-'"T^?A-SA:^PLE LOCATION (FOR REFERENCE)

NEW FlLL PIPE LOCATION

ORIGINAL FILL PIPE LOCATION

-- - 3SSOi-i66.iM

Xinur? i,A -o. Sampling Locations: Basin Number 2 Sludge.
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1 The basins were partitioned to yield aC arid intersection points. An
2 initial sampling location corresponding to one of these intersection points

__3 was_sel.ected_at random fqrear>hhatin. From this point, other sampling
4- ,'ocati-3rs were-determined by proceeding to every fourth intersection point.
5 Thus, 10 sampling locations were identified for each basin (Figure I.A-7).
6
^ ---Ir eLch--basi.n.'-;} s2dnp-ler- was used to-cLllLLt--slLdge--sampla: from the
V -44-presei-eetectivcations-. --At- some- iocations; - tbe--sludge -had--sel-rd'ified- such
9 that the sampling device could not be inserted into the bottom of the basin.

10 In these instances, a gas-powered auger was used to break up the sludge.
11 Following this action, a sampler was used to obtain a representative sample
12 extending from the top of the waste to the bottom of the basin. The samples
13 were placed in amber glass bottles and the bottles were sealed. These sludge
i4 sampies were identified for inorganic chemical analyses. Five of the

ty,-15 10 sludge sample locations in each basin were selected at random to be

^',^6 sampled for organic constituent analyses. These samples were taken by the
--Ii -----same -general--techniyues --used-for --the--i-riorgan-ie siud-ye samples, except that

__r^^_ zero-headsoace_sample containers were used. Care was taken to minimize the
F-=^J9 number of air bubbles passing through these samples, and the filled sample
^- 20 containers were either kept on ice or refi-+oerated until the organic analyses
,..:-21 began.

Samples of the crystalline strata in Basin Numbers 3 and 4 were taken
from points nearest the sampling locations selected for sludge strata
sampling. Thus, 10 crystalline samples were taken from each basin. These
samples were obtained by breaking off a portion of the stratum using a hammer,
chisel, or other appropriate tool. Crystalline samples were placed in amber
glass botties and the botties were then sealed.

A chain of custody form was used to control and document the shipment of
all samples from the 183-H Basins to the laboratory. Once received at the
analytical laboratory, pairs of sludge samples identified for inorganic
analyses were combined and homogenized. Thus, the 10 sludge samples from
Basin Number 3 were combined to form five composite samples. These composite
samples consisted of the following pairs: 35-1 and 35-2, 35-3 and 3S-4, 35-5
and 35-6, 35-7 and 3S-8, and 35-9 and 35-10. In a similar fashion, the ten
Basin Number 4 sludge samples were combined to yield the following composite
samples: 45-1 and 45-2, 45-3 and 45-4, 45-5 and 4S-6, 45-7 and
ac_a m.,,l dc_o m.,,l ac_ln

Cr_ystalline strata samples were also combined with sample pairs as
follows:

Basin Number 3: 3C-1

$asi n_ Number 4:- 4C-1
A r-,_---

and 3C-2,
Ylld

and 4C_--2,
-...1 AP d
allu 7l.-0,

3C-3 and
and 3C-g

4C-3_and

and "+i.-q

3C-4, 3C-5 and 3C-6,
J 7P 1

and .^^.-a
f1
u

4C-4, 4C-5 and 4C-6,

and 4C-10.

- Th€-samp'e-s identir;ec =er cryan;e ana',se; were tested individually,
with no attempt having been mace to form composite samples.
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SAMPLING LOCATIONS:
BASINS #3 AND #4 SOLIDS

BASIN $4

- ^^
^r

--.--=-i= _- _ -

^

4C-J 3 :-"

I_ I 1
.

... I
YL^.

' I

IA ^ II. C

-_-

^ /

4S-5 4S-6
1 -

--

---^

---

4r.

1- 1
_

1
I

1 ^ I
\

•45-7 I4

-F

4C-9 I I
I ,-I i

BASIN #f$

3C^1

..'

3&1 3C-2
.

S-^.

3C,-3

I I I
-..--1

2S•if 3C-6

oir/ 3s% 3a-8

1 3C
G^ as 9 S- 0

^^

`JSLUDGE STRATUM SAMPLING LOCATION (APPROXIMATE)

_w..^ NfOI n(:ATifVJ FAD nRTAININl:
^ ---- - - --._^ _" _

MDI Io..^. ^^^.^ ...^. . o.-r^..,........^

3AIYnPLES FOf^ P€RSi, ICNCE tS"IIivG

0 NEW FILL PIPE LOCATION

-- ------------ ------^ ORLQUNA! ell 1 cIne 1 nnAnnu

MPl IN[; I A['ATfAN----- - -ax^-^ a+.e.aeaec-^RA1^M^----

D

^ Fi_gurei.A-Z. _Sampl_ina Lncatinns; Basin Numbers 3 and 4-Solids.
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1 The analyses program had two primary goals:
2
3 • Obtain a general chemical characterization of the waste
4
5 - ._Perform tests specifically designed to establish designation in
6 accordance with 4pplicable-danger=_s__waste- rEgulatinns.
7
8 In addressing the first goal, analytical tests capable of quantifying a
9 wide range of known or potential chemical constituents were given preference

10 over tests aimed at a specific constituent. In instances where acceptable
11 multi-component tests were not available, analyses for key individual
12 constituents were requested. The following chemical characterization tests
i3 wcre seiccted.

14
35 Test Test Capability
6

Inorganic_andlveac (narfnrmari Innrnanir analysesanalyses ,r-. ..... ^-..._ -..

-18 -on five-composite-siudge-samples9-1_.. J
_-aiiti- -f-ive composite crystall iiie

^0 strata samples from each basin)
21

'='"22 Inductively_coupled plasma_ _
-23-- _4Methcd 60110: EPA 19861
9d.

---2b
- -- 2 7

28
29

30 Ion chromatography
31
32
az

----34 -Percent ^oisture
35
36 Uranium
37

Multi-element metal analysis for: aluminum
antimony, arsenic, barium, beryllium,
bosan,cadrmium,-chram-ium,-cobalt, copper,
iron, lead, lithium, magnesium, manganese,
sodium, nickel, potassium, selenium,
silver, strontium, thallium, tin, vanadium,
zinc, zirconium

Anions: fluorine ion, chlorine ion,
nitrate ion, nitrite ion, phosphate ion,
sulfate ion

mVIJtYrGPercent

Uranium

n^_-_ __^.-_-^
^ uryanic anaiy"e"

i
^perrormea on

39 five sludge samples from each
40 basin)
4 1

42 Total organic carbon Total organic carbon
43 (Method 8240, EPA 1986)
44
45 Volatile organic compounds Various volatile organic compounds
46--__-(Meth4_d _&94^, 17)1% -10091 including tetrachloroethane and

tr'tc^riu^betirane ^see-Tables I.A=13
48 and I.A-14 for additional constituents)
49
cn

-51 Four-tests were-seYected-saeci-ica'',_=ta-determine-desTgnation-per
52- applicable Dangerous waste Regulations. These tests were concerned with the
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-4 ^,'@trl'f'+s-ivit_: s---r.nbt i Ji ty;._ 2Xt_r_zi^_L-if3iipY'G_C-fl7urc_- 3X i. ,:,i, _gftd Dersi st€n[cI

------ 7- deSig!latipn Cato3oriaS, Tha,r,prrnSiY-i_y-.reac-'.1vitY, and extraction procedure

3--toxici 4f-tGast.d were performed on the 20 composite samples (five crystalline
d and f?-ve-sl=,:vgz--°,tr_ta--.^,a!dlples-_from each ha5jn1-•---The 10--s11Lige camplac

--
sa°..'< r:,.a r,------^---- uas_-+i+cu-ti='r-organi^ana)yse5-(flve frUme?Gh_b?Sin) _were SLLbjeLted to

-6 persistence testing.
7
8 The corrosivity and persistence tests were conducted in accordance with
9 the methods specified in Ecology 83-13 ( Ecology 1983). The extraction

-_-_ __ ATrF=_--^^`d*^ ^ A--^^at==Frf:edo^A -t^==;ri8^ irl
11 SW-846 ( EPA 1986c), with the exception that the samples were tested only for
L[-- -the--ei,ht-Extraction procedure toxic metals.-_-Testing for the six organic
13 materials (herbicides and pesticides) on the extraction procedure toxicity
-14----list was not pursued since records showed that these types of materials were
15 not discharged into the 183-H Basins.

='^16
^17-- ------ The--reactivity-testing-was- dane in-accordance wTth-a-procedure developed
`18- by the testing laboratory. This test consisted of mixing the waste samples
49__--_ ^^fi isaz?P_4riti_ nOti-no Inv-n7[tIon-I-L.0.,z _fQamiAg, _ubbl inas sRtoki ngl, The

-.'2"v" iaboratory procedure included tests for reactivity when the waste was mixed
with- soncent-rated -acid and ca',:stic-solations as well-: T-his ^esti.n.g was

22 performed on the 183-H Basins wastes samples, but the results are not
2a-- pertirtent to desiynation since acid and caustic reactivity are concerns (from
24- a reactivity designation stahdpoint) only when the waste contains cyanides or
95" enlFir^ce in ^ennnrnne ..nnr.en4r.n4in

_ _bc.- -.-2L•! -Ia^.T._JJl-LS^slvGi Vld.D-iL4lGiLl! Q I _n^.

C

'= -- The laboratory that performed the sample analyses had extensive previous
28 experience in SW-846 analyses. A quality assurance and quality control
24̀ '

^ ^.. ^1.'+^^ 'prsgram _had-be=n estab}ts 4^.ed^ t o - e,^su^ ^ ,.t - al 1.- t P_st C_ -werP_ performed i n
30- accordance with the procedural requirements, including the analysis of spike
--=j}-- annAufllicatocZmp[oc3tcr,lcrificn fronnonrioc

^a _
- . . .. ^_ ....,...

JL

_- --' ^^-_ '-a=ds{4;. B:..3in-Numeer, 2 L;Guia. The Basin Number 2 liquid was
34_-_-sampied in-accordance wiShthe-plan presented in Appendix C. The basin was

==_=3_^_ _ -^r^.itiQnPd-tn-vial^i 4cl,3ri-d i-Lters-±ctirtn-pQinf}s---Fi_ve_i-ntP_rSEctinn points
36 --wErerandol4l-y-sQlectQd for sampling ( Figure I.A-8).
as

38 _ Using a`coliwasa' ( composite liquid waste sampler), a full column of
- 39 - li4uid was_ ohi<ained ai_each of-the five_samQlina locatians.- A-Krtion of each
=---4e- -sample-was poured into two amber glass vials. The samples were handled so as

__ _ . . - ^ - ^- - - _ - ^ ; i
---- y-i-- ^--Ga=

:
m7^T^T7.lr=con-'La^t=S^Tbn A7T-DuBn ^ac; xn71-i;ne vTa i s _were comp're -'te iyi^l-ea

--- 42----_before-being capped and seaied. These viais were kept either on ice or
4a___refrigerated_unt-il_analyewe for nrganiC constituents were undertaken.
44
^--- -Sa..̂ lts--^, ii^or"g3n:ic- an y se 4 a..ha.l1- -Zr_ each. of the five' -- - -a^-3- -d-1.SD were- _--'e^--- _bP-- -
46--- preselected-lotatiens: --T! e,e--sa^spl-es-wera-pl,aced- in amber qlass bottles and
a' the-botttaswere-then-seaied. A chain of custody form was used to control and- -^
48 document the shipment of the samples from the basin to the analytical
4y laboratory.
'0
11 Sampies-identified fQr-inoraanic analyses were subjected to the same
52 -battery_nf_tests-as-thosepQrformed_Dnthe_Basin Numbers 3-and-4_siudae and
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Figure I.A-8. Sampling Locations: Basin Number 2 Liquids
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crystalline samples- (see d iscas3icn ^n ^re:edine ........ ;. The organic
2 analyses also were identical to those seiecte4 sor tnev3asin Numbers 3 and 4
3 characterization efforts. Likewise, the waste designation tests (reactivity,

--- - 4--corrosiyity, extraction procedure toxicity, and persistence) performed on the
_5-- 9asin-Nuamber j-liquid samples were the same as those provided for Basin

------- 6- Ilumbers-3 and b sa..^rles.
^

s=_ i.A-dcs- -3aivo]ing and Anaiysis =to Verify Cleanug^-a^nsiilecontaallinaL_io4,_ As
9 waste removal from each of the 183-H Basins has been completed, a basin

10--- --cl-eanup--and daczittaminai:ion- prog-ra,r, has been undertaken. The adequacy of this
ii___ effort wil-l-beverified in accordance with the concrete sampling and analysis
12 plan presented in Section I.B-4c(1).
13
14
15 i.6.
,1Y

C"un?rirT OF CLOSURE PLAN

lAln^ia^nikau 1^____:^
eS=^he= ai's -i3rrint status- -->^ _-- ^i-^^!7' t-0:Dr: =LSC31 r-L^'J43f -^- awowra a,

and_Tdentifies i:he -prol2osed work nesessary to complete final closure.
19r^> e

^-;20 RCRA/CERCLA Interface --A major issue concerns the applicability of the
21 183-HBasins ( RCRA) Closure/Post-Closure Plan to the future RCRA past practice
22 remediai inve3tigationjfeasipiiity studv; since the 183-H Basins and other
23- - sites (10"v-HR-i operabie unit) have all been identified as contributing to the
24 ---environmental contamination. The unresolved issue concerns the appropriate

re+ti^a^i^y,..,-^-- e.^^........^and action levels to remediate the 100-H Area groundwater
.-.^.`OntaniU4^0n-Vcaesn Yi2l1 19eves!manw--Lee

r.___ _ • . . .
-- _--zrr.m-severaG-p41nG--iRlrre<,

,..Id
the

,ff.1 i •
All -- inS^sli-tns_ tn15 bA3-S;--Oa57P3. P?rECOI-ogy -S-di2'E=ti13n,--g7DlSndwa±er rom@dldti0n

__4"i_be_addressed__in_thefor_thcoming-revision of the 183-N Solar Evaporation
29- n"aslns Final Status F+ost-ciosure Permit Application.
zn
YY

^n ♦ e , n____:_^:- .
u---Cr-_r. .i ,nr-1 -n.. -r. . .,.... .....^...

J.i

s'4 This section provides_a-description of how the dangerous waste management
_350 unit ( 183-ri Basins) will be closed n accordance with the closure performance
36 standards of WAC 173-303-610. This closure plan addresses the complete and

_ 37 maximum-exi:-ent of -all= =c}osnre-ac*ivit-ies. S'rnce-*he-early 1970's; the overall
------38- -- ooera-tional -s-t-rat-egy- Pe>r-the t&;-# 8asi-ns iras been-to-mi-n#mite the voiume of

39 liquid wastes by natural ( solar) evaporation. Since 1985, when the original
--- 4^? yar* A applitation-was -submitted,-the-overail- ci ..-e strategy has been to

4i p,i: ^,`-,e exten^ of the 123-H gasins contaminant migration (soil
42 sampling), to remove selective contamination if it allows c]eanclosure,--and
43 otherwise,-to-1_imitsoil-removal and to clase with a RCRA landfill cover.ad

45 I.3-1a. Current Status. The 183-H Basins have not received dangerous waste
46 constituents since November 1985. As of September 1988, all the remaining
fi7--- siudge-materials have been removed from each basin. Ouring 1988 and 1989,

------ »a- ^---Basin iiumhers 1 and 4- we!-a-parta-ali-y decent-aminatFu- by ,:et--f nndbl'aSting. From
-= dOi-le to i;edember 1989, the remaining liquid wastes, which existed only in

Basin Numbers 2 and 3, have been removed and solidified into 55-gallon drums
and transported to the 200 Wes-t AreaCzntral- 51aste-Compl ex, Retri evabl e Waste

. ..
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I
^t----- ^--^..^, ZL orage ractitty_ The remaining crystallized materials and the Hypalon liners

-2 -- will aiso be removed, then Basin Numbers Z and 3 will be decontaminated.
3 Starting in December 1989, the soils beneath Basin Numbers I and 4 were
4__ sampled and-analyaed to document contaminant migration. Following full
5 contaminant profiling, the basin structures will then be demolished to provide

..
poss i

b
l e

. .
------ 4 -- aG^@`.t5-for rem^va. „iQ Nw^iulC high l y Contamtnatedsoil hot spots.
_-- - _L-- - -h- Rs.eu, agpFoved-eover w-ial -then-ed-consirocFed- over the site to comp i ete the

8 closure as a landfill.
9

10 Last summer, in addition to the solidification of the 183-H Basins'
-----11- -1-iqu-ic+--wastes, the accumuloed 10,000 gallons of purgewater has been used for

12 equipment washwater, intermixed with the liquid waste, and solidified. The
+ t+- o..

the- .^ ^.
Are a= pttrrewaser__res^^^^^om ^sw0-n nregroundwater well monitoring activities.

1_-714 Any remaining purgewater will be consumed during future `liquid' waste
L5... solidification-process-esas-will other equipment washdown, precipitation, or

interstitial liquids from the crystallized materials removal processes in
Basin Numbers 2 and 3.

€r.

19 I.8-1b. Closure Activities. The following summary describes each of the
20 closure activities; detailed discussions are provided elsewhere in this

YoVUI{IOO1. . To assist the reader, appropriate referencing indicates where
22 detailed expansions of respective activities may be found; activity numbers
23 have also been assigned to correspond to the appropriate blocks in
2^ - Figure 1.8-1. As shown in-Figure I.B-1, the closure process consists of
?::--- multi{tle'xork^etiv-:ties.- Also Section -1:8-2 contains copi-es-of--current

-- Zt^--- photogra'phs and-Section i:B-7 discusses the schedule for closure on an
27 activity-by-activity basis.
28
29 A definition of the terms is necessary in order to accurately describe
30

----
the-closure_-activities and-pr-ocesset; these terms are as follows.

^j...
it Contamination --Dangerous waste residue and/or radioactive residue.
33
34 Crystallized solids --When the liquid waste evaporated under normal
35 conditions, a specific quantity transformed into a crystalized solid
36 material.
37
38 -- o"sidues --Remaining adherent scale or trace materials either impregnated
39 in the surface of the structure or equipment surfaces after vigorous removal
40 of all liquid and sludge.
41

--- 42 -- --- Sludgg--Remair.ing-particulate-(sclid; matter and precipitate.
43

-==-e4 sa^d._tir-gravel^-includingthe--hclcfill upon which the 183-H
-- --45_----Bas-7ns were ^^^°*W-4¢'l.

46
-- --••--• ---

47 The following work tasks comprise the major activities for closure of
48 thc ie3=H °oasins.
49
50

- 1-6ef



DOEFIRL 88-04

Closure/Post-Closure Plan
183-H Basins, Rev. 3

09/28,/90

IEI

Eww)

NE-CU4Yrr ilLlM NElY^CFJI F

spuGLFIEpwX{T[ I^

' EMWTOOW I
MViLYli

i k ---

In ^ RS PI YI ISI

[ I^^14\sIN MYY•ECP ] 111EIN\i41NNVY\ER] UpV,p NVY\!P]' \LEIxYVY\EEIi ^ F11[ONMI/ER]

EYXPOPFTON
FICJTIOF

CLE^NDVT1x0 'SPx0su4T MNCAIiIFLIOUIp
SOLId

INCONTMNCNS
LINEPREYOVRL OlPOINTJ.Yw1TNX1 SFYPIIxd

_^__^
^ 4YLT44

ITI 13I NI r^ HI ^ Iilq RI^

^
EXYNxVY\[N]

SREIXNYY\CN] E1EIxNVY4E111 ^[RWTTlO

LIGUICI II\SIN NUYSER 1 1Q11 F
LIOVIO CLFwNOU11N0 ^1 'SIwOlMST ^r STONJGEOF

EYIIOR^TION spL1 N
INC

IC1 Ifl

^LSWNExESU1Y .
iswdY)

SpYOntuppfl
E•sill NuYSen a sLSIEI MHICFA 1

,N^1, S4Np \L14T ► CGNCFkTE
LLi^FCONTiYw1l'I^ON YPI^fIp/

REYOYJL -_-I _- - - _ YYL-T^

L

PI I P11 - - _ IEI

rI RWMF)

114W NLIY\ER I CAlYYN1YCER4

FD

I'liMNVY\EN1 \NOIIILIFT I` COWORFTF

i:4RiEREN10Ylp 11lCOMTJNw3T11]N PLIMd

-J

IE uwLrm

', ssusPLING .

FpWFY[NT

PROCMRFYEIYI'

It%i I

GRCIYNOMIIIT2P 1 ^ I
NL]NITCRINIi

:Y YEAR\1

_ 110 TI

CcMYi^ml [F CFRTIRlO
Y^ IAFOR4TpRr

YIWLiERp111PN
IM^L'(SIS

-' PN/.lE [

Mo.1.0p¢XL-^I
suPYRr

FOFNIO:

6TE.WUIT IpR pECNIION NJNIC:IIIONF
0IRECIEORANCTGIN'3

. ;, RPIbL,3LLCONACLEI9ESORlAL
CCINTIYRY1ICYLFY11:1

I

IEII
r`^^ - IRRICEP

N.L=YIpGUB WPRiF: YGLYYE REp11C11pN [11

PPCF.LGif lp115 WYTF RtYdIEEI RI

Iluuu: PCP l1pYO WJ14TE IEEYOVIL p5 '

sTOR.NGiF WIL611EO1VOYL 0101)

IYlieprr/.siC) FACIIJTYOE<OWEYFMI'1qM 01RI
CCNKy1EEEELYRMdMYFYSm ISI

.r--- pCNE1'11N1TEL6pLENYR1fYXMLLY&s (11
Fi[iJM1 OEYOLmOIN I35

Iild.M]IEQ[.LLL.TION RI ,

o1sPOalp or
NIIC\L[ IN ]OE

AREALGYr-LFYEIRI IEI IE1 1151 ' Ill)
W1lTEiACtLITY ^•^

_ wrues)
DEM[ILLTOR -; INSTL4ICVYER CERT[I^IC.LTICIN ERIRYEYRL^NT POST{LOSYRE ^

^F/1[r'ItIE"/ HECiFNIM^lO -_N OFCI.OSYJRI: Tp[q1LOCiY CWIF

poCSn]Eelenl ROCflIFl6.T.Tq Notw]KmlGtFl1NfLO6lF1E I31 SU\P\N1Gt I

-ORUJJDFILL
W\Cm.ias.NSYI+ cm.i«Ealel% ',wElCna.:YOSSlop1 Ywan.vaslool

____ ^ x , . ._.__

YlttipPilNSRlI '
. pI4POlL i II ', I •

Of

dSPOS[OF

RVE\RFJN ' II IYb11
'i . CLE/.RWFIII- EI3111]i

EX1^LIT1'
..

L
- REPORT -^

RoVllw\I

__--_^^_-^.._.._-.^-.^^_._- .__.^_^_-.___^^ , ^^ _^ I

1 ENI.EYI.E

FiK'Ifyire I.E3 1. 183-H 13asins f;losur

I-69/^-70

I I

I I I



THIS PAGE IN"1514;^TIONAILL:Y
LEFT BLANK



""' ,". -uue/KU n8=fl#- --- Ci-osureiPast-,.^losure an
:83-H Basins, Rev. 2

04/13/90

Activity 1: Danaerous '4aste yoiume Reducton --As of November 1., 1989,
all liauids in Basin Numbers 2 ana 3 have been evaporatec, transformed into a

3 erystallized solid form, or solidified and removed. Some liquid remains in
4 the interstitial solid material, and as it seeps out, the liquid will be
5 combined with other liquids ( e.g., precipitation, washwater/purgewater) and
6 solidified. - The total liquid volume reduction during 1989 has been estimated
-I-- at-94,D00-gal]:ns.--The-remaining-wastes-is-now in-solid form and has been
_8--_-eatimated 2t-1320fl cubis_feetin Basin Number 2 and 8,700 cubic feet in
9 Basin Number 3. Since all of the original liquid wastes have been removed

10 from the 183-H Basins, further volume reduction is not anticipated; and thus,
11 this activity has been closed.
12
13 Activity 2: Solid (sludae) Waste Removal --For Basin Number 4, this

= 14-== acti:rity was-cumpleted in September 1988, with the removal of approximately
^115-- - 5,280 cubic feet of sludge. The sludge was packaged into U.S. Department of
'-;16 -- TransportatTon=approved-55=galloPr-drurs, along with absorbent materials to
° 17 absorb any free-standing"l`iquids, and-the drums were snipped to the 200 West

N 118
^---

A7 rt ea Central Waste Complex, Retriyevab̂ l̂ ,ê^Wast̂. ê Ŝ •

3

tor àĝ ê Facility. Following
rcri^oll lzed^ =13 -Li^twaste s--r^.^va 1-CTV,U uai 1 4 IiFiliiCi'7f--a'711i -. ^.' it^. -moiFl_-n-

20 solids and the Hypalon liners will be removed, packaged in U.S. Department
r-^'_-- T`* -^4 . _:^--ek-..e^ -

^ ^^__^ ^-__ r- -- ^=-.-s a a=-^?n^ r-u,u -aea;v
x
^d- tb-- s.hg- ^l^J- J.^^ ^^±.-^- ^entra .

t. .^ C^^:l:iu nffii^' ^ 1 d,^rontn^g^? 5^^1^^F rn^ u^^ntaa af t h e so-^^u
23 removal process are presented in Section I.B-3c(2).
24

Activity 3: Liquid Waste Removal --As stated in Activity 1, all free
s^anding-Iiquid wastes have-been remaved-by evaparation, transr`ormatiQn, or

- - ^ `-2i---- s#Fii ^ -i"^aLi^-.--- ' ^-"-'^n _ --" --- - _ • ..: ^ ...--
a}1Vl

.. • ^ e- t^ EStifiateu yartnns ur ^1^uiu eva1.eU ir®m

28 September 1988 through October 1989, the remaining waste has transformed into
29 a crystallized solid ( approximately 21,900 cubic feet), and 60,000 gallons of
30 liquid was solidified. Any liquid waste draining from the crystallized solid

1 31 material, from basin cleanuo. and/or rasultina from precipitation will undergo
--- -37 s e-_ulidifiratinn ^rnr?5<_._ F a :z--:.iesoi-laific3tinn prn_r_a_ cc are

33 presented in Section
° 34
i 35 Activitv 4; Waste Oiscosal --Kcutineiy, all loaded drums are being

35_. .-manif?_ted and.t;-an.vn..^r*o.r^+ n=r sAC -173-303-I90from the 183-H Basins to the^
37 200 West Area Central

T

Waste
r..-.
Complex, Retrievable Waste Starage Facility (about

38 17 miles). At the Central Waste Complex, the drums are placed in a mixed the
J9 waste storage facility until a permitted disposal facility becomes available.
40---- Ail-the-roads-that are used, are w'rthin the confines of the Hanford Site
41 restricted area. Additional information an inventory removal is located in
42 Section I.B-3c(2).
4's
44 Basin decontamination began in October 1988 with the cleaning of Basin
35- Number I<_ AIl_ concrete surfaces within the basin were wet sandblasted until

-46 visibly clean. The basin was marked off into 5-foot by 5-foot sections to
---- 47 ---facilitatQ the_s-andblasting workby ensurin, -uni-form-ceverage with the

sandbiasting-grit. The sandblasting material used was garnet (mesh number 36)
49 with water. The water used was minimal and readily evaporated. The spent
'---gri_i:-was narkaaad as Aa Praus waste in the c_..ma„e m3r.ner a..e th e_ sludge^ _ng_ as elirin material

....fl+'r¢?PSbed [1SPfTlOniv^^rJ 1 n A i ♦ i n*n ^l°'ninn +
- _i_ - - -i"°--' r ^-J-. ---1 ad4 G- Q ^V 4 4v ..7 4 he concrete

s2 - surr`ecesz-tne=iarge_concrete oieces, consisting of flocculator equipment

1-71
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1 supports and waikway sections, were aiso c^ieaned and stored in the south end
2 -of=tbe bastn.--Baj_in Number 4 was sugseauently and Similarly cieaned in
3 September 1989, with wet sandblasting, which removed all loose butyl liner

4 mater al and visibly cl^aned all remaining surfaces. Basin Number 4 was also
5 marked off in a grid fashion to ensure uniform cleaning coverage. A detailed
6---- des€riptiotT of des-ontamination r=^nY^^ of dangerous waste residues isGIIIV.pI VI

7 presented in Section I.B-4.
8
9------ - The cleanup of structures and equipment began in October 1988 when Basini" raasm^,1._^ar_ , ^-ecvR^a.-^---}n--^aLl.i^otT efforts started. CTean;ilg agcnts and solvents have

11 not been used for any decontamination. All rinsate (water and abrasive
----11=- __ _ma-}b 'aii -)= ai

.^ 2y
&

-
l.
e-

^d_==a6
r

tFic
ey _ 11y^a^:=if^̂ ' ' PW- r ^a^;t--s,- {rp^?p_^ - -_^.r]_-_ Sy._s-

'
e4

;
=E^. ---3,-l__ -11 n_ --- ^

'a3----Eontamirrated-waste; s6i-Shcfied, aiId Rackaged r'or waste shipment. -See
Section I.B-4a for more information.

rs
= Activitv_5: Lcr.cre*.e_ S_a^*pl,n„ and Testing --Some sampling and testing_ 1!Y 1 1 11 V YII

Li began in October 1988 when decontamination started. Areas of the concrete
^8 surfaces that were not exposed to liquid wastes were sampled and analyzed to

aseess=-th°G_.,°s'feet`iv°n°csv{-*hede[o^T„a!^?n¢t^.^„^,-G^ff{3r' .._._A rJ°t°il°dvcrs- . r. GI.GI lcu

'=90 _description of this work and of the decontamination criteria are presented in
`21 Section I.B-4. Starting in 1991, all basin concrete surfaces (wall and

__ 22- floors) will be sampled and analyzed to determine and establish the residual
- 23 contaminan.ts that-wi-1l-remain in the demolished structure and be buried under
24 the RCRA cover as proposed in Section II.B.
2y
-to -_-- Activitv 6: Facilitv Demolition --The 183-H Basins will be demolished
27 using standard practices, such as a wrecking ball, bulldozer, etc. This work
28 is expected to begin in January 1992. Disposal of the uncontaminated rubble
29 will be in the clearwells, due south of the 183-H Basins (Figure 1.8-2). Use

- 34_ -_of_the c?e-ar:l:ells-'s-based on the--assumpt:cr -tha-t -the 1$3'H-Bas-ins' facilities
31 and underl^fg sari s a-re, or w iiiave bee^; adequateiy 'cearred^ so that they
32 can be classified as nonregulated wastes, i.e., clean closure. However, if
33 contamination remains after decontamination attempts, then the rubble will be
34_-demolished-and--compacted for in situ dicnncal in accordance with
35 WAC 173-303-610. In situ disposal also will be in accordance with the method
36 for determining the allowable residual contamination level (ARCL) as described
37 by Napier (1988). Other storage or disposal options based on dangerous and
38 radioactive waste combinations may be used as indicated in Figure I.8-1.
39 Section I.B-4 contains further details on this subject.
A l,
7V

41 Activity 7: Contaminated Soil Samolina Analysis --The soil sampling
-- -42 -_ -ana;-y$i-:s-=i=z bg;_ng-accomplished-in=-i:wophases. -Phase IT, -shal+ow-sacapl-ing,

43 began in December 1989 with the soils immediately below the concrete floors of
44 Basin Numbers 1 and 4. Both of these basins have been cleaned out and core
45 holes are heina drilled through the concrete floors to access the soil.
46 Samples will be taken and analyzed to determine if any `hot pockets' of
47 contamination exist under the basins. Phase I soil sampling will be completed
48 == lvten ine_ so_i i-s_ ne•i4w Basin- Numhers 2 arid- =iand--the- be?ms- a-long-the -autsiri? of
49 *he-hasin^-, haveb`'^.."̂.", ^_^^n sampled. in addi^ion to determining locations of hot
-50 -spots, the Phase i samplinc effort will provide the basis for optimizing the
51 location of sample points for Phase iI (oeep vadose zone sampling). Phase II
52 will be performed with cable tool drilling equipment to provide information,

T-79 nQ/95/QO 1•43nm
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1 beneath and around the 183-H Basins, on the size, extent, and location of any
2 contaminated soil plumes. All of the concrete core holes, and other sampling
3 excavations from both sampling phases will be immediately backfilled and
4 suitably sealed following the sample taking; to preclude precipitation and/or

5 contaminant-migration: - See Section-I:B-4c for more details.
6
7---- Ac*_-ivity-8: Cover--Tnsta1_1at;on ---Final__c-1-osure of the 183-H site
8 addresses-the-installation of-a-RCRA-cover-to-confine-any-remaining -(in situ)
9-----wastes for a minimum of 30 years during the post-closure monitoring period.

-:0 --A c-0v€r design is pr0vided 'n- 5ectim^?.S-ti,ar is nased on WAC 173-303-565.
11
12 _ Aetivitv }; -Certi#icate o#-_Clasure --A state of Washington registered
13 professional engineer will provide the certification of closure. This

id activityrequires-ongoing-moniioring -(-started 1988), with the final effort
requir;ng two months prior to submitting the certification ( October 1992).

'i
Lb See Section I.C for more information.

,osure Care -- A sa n d-- ^B - Aetivitv 10 and I1: Groundwater-Monitoring a P..„ st -,,-rt

part of the final design of the RCRA cover and associated closure events, a
0 Westinghouse Hanford Company quality assurance program plan will be applied to

YZ1 the 183-H Basins post-closure activities (e.g., groundwater monitoring and
22 post-closure care) affecting the quality of project items or activities
23 - reiated to engineering,-procurement, operatfions,--mainteirance,--ano associated
_Z4__-__ ,:,inistl-ati-ve controls. This plan will cover all work elements that are

25 variously called quality assurance, quality control, quality engineering,
=26-=== operations, and maintei-r.ability engineering, regardless of the organization

..,.
^7 dt3inrthe wariC. P,Uaii$v assiirancis -aLtivi^ie^ w ll Ae coordinated, combined ,

--- 18 -and -fntegrated -ta prov;de-an effective and efficient application of available
29 resources. The perr`orming functions required for implementation of the
30 quality assurance program are the responsibility of the 183-H Basins closure
31 project organization. Independent overview of all operations and activities
32 is the responsibility of the Westinghouse Hanford Quality Assurance
33 organization. Groundwater monitoring and post-closure care are specifically

34 addressea in $ection iii.A.

14 N.
vr
'^37 I.8-2. Identification of Maximum Extent---
3^+
__

39
----40 As required by-Wac-173=303=6i0, this section provides information

4 1 pertaining to the extent of the 183-H Basins solar evaporation operations.
---42r- -as-discaassed- in- Section -I_A, thP_pur-pos$4fthe-]83-H Basins was to provide a

43 means of waste reduction by natural evaporation for the liquid chemical wastes
44 resulting from the 300 Area ( N Reactor) fuel fabrication facilities. The
45 natural evaporation ( treatment) process involved temporary storage of the

--_-46 +^aste3_in or_der_for-evaporation to occur. Figure I.B-3 illustrates a complete
----47-- f#tter-piant-(i00-"u-area); whieh typifies the 183-H Basins prior to demolition
---4S---of 32 basins and use of the remaining 4 basins for solar evaporation. The

49 adjoining clearwells also were left intact for future use as a disposal site
50 for clean debris. Figure I.B-4 i".,s-ra-es tne physical relationship of the
51 183-H Basins to the c'earwell,s anc tne ".5 Reactor. Prior to solar
52 evaporation usaqe. 5-=oot c^ain link fence was installed around the

T_7d
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Figure,l.B-3. Complete Filter Plant (100-6 Ar"ea).
[Chartp-ak identifies Sasin Numbers 1, 2, 3, and 4.]
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183-H Basins and the 16-inch diameter floor drains in the four sedimentation

-^-..-.i}e]j .̂ S._-me .̂ .-
° ^a-i

1C..
^a

-
ti
J
„ r:i,:°.. W 4

^^°^r°.. . 1 I-f-. : ^ - .... ......-. -. .. - ...-6 j

3
_______-a.-----Ie! 1973;-when-so]ar_evaparation activities at the 183-H Basins began, a

4 temporary truck-unloading line for waste transfer to the 183-H Basins was
--- 6' ir+staiTea at the Wrtybeast corner 'U1 oasin Number 1. Subsequently, a second

7 temporary line was added for the other basins, and a 2-inch fresh water line
8 was routed from an existing 8-inch fresh water line (sanitary and fire hydrant

-- 9- - use) to the northeast corner of Basin Number 1. The 2-inch line allowed the
10 flu_shina of the transport truck and unloading lines, and provided a water
1: --- supply for the safety-shower.-- The 2-incit fresh watcr line was not used to
12 contain or-transfer-waste:- used-^fresh` water (rinse water) was flushed from
13 the trucks, unloading lines, and the safety shower drain into the basins.
,..^t
IS The 183-H Basins began operation in July 1973 when liquid was pumped

`;16_ _ into Basin Number 1. Subsequently, leakage was suspected to have occurred
1 7 -fromthrs-bas-i=nand'was--apparently sufficient -to -cOntami-nate -the --groundwater.

--r The-basin_was-thea remeved from service. From 1977 to 1978, Basin Numbers 2
13-__-arrat 3-_(wfth-sbrayed on iiners) were out into use, and in October 1982, Basin
2"u Number 4 (with -a sprayed on -iinery vas-'rniti ai ly-irsed. --The-last--addi'biosr of.
21 waste into the 183-H Basins was in November 1985.

_. „
physicaj-pescription. The 183-H Basins are aboveground structures,

24 - each containing a deep sedimentation basin and a shallow flocculation basin
'i -_!ticure 1.4=5 stiows the basin and dimensions). The flocculation basin is
.i. 45 feet 6 inches wide, 33 feet long, and 9 feet 6 inches deep. The

27 sedimentation basin is 53 feet 6 inches wide, 95 feet long, 16 feet 6 inches
a.^ - ^^ -_Z$__- ce3=ai^t„^ ,^,̂ „ a: ar^d-^r-feet ^ iilLheS uc^Ep at tte 6a^#tii enu. i1ie

_?; -~183-H 8es;ns are coristructed above ground-and-have earthen berms-on thrce
30-- sides. The northside berm was added to provide an asphalt covered driveway up

-31 to the basin u@Ek i-eVe '3n^-truCK to unload the chemical waste
32' by qravitv flow.
33-^ -

.._--34----1.o-2b. i:snstruetian. In 19491-the ',83=r^ Basinr were-eon .,̂^^+,.ue^^ wit h a ove-
35' grade, cast-iil-piace Concr2t2. - Ali LQncretc^ work WaS-Sp^ccified in accordance
36 with th@ ^eritan Mat•acal-Sta^rda,rds .nstit:te:^^;erican Concrete Institute
j7 (ANSIiACi} 301, Section-3r§-(ANSi/ACi 1985). Specifications for the concrete
38 included a minimum compressive strength of 3,000 pounds per square inch at
39 28 days, and a mix as dry as possible, spaded and vibrated to produce a sound,

- -40 - dense,-water-tiaht-const-ruction> The-slump reqteirroments were 4 inches
41 maximum. The cement type (Type 11, low alkali) was in accordance with
42 American Standards Testing Material (ASTM) C150 ( ASTN 1986c), and the

-eggr^_ate met ASTM C33 (ASTM 1986a), maximum size of 1.5 inches. The rebar
- _ • .... ^.. {^ - .^̂ _ . -̂̂ .̂[ , `,^ ^

a l met--------44-----^latt^--^9^^-EHbaI!S-^Qen)1^?fpr111eQ UJrc^QPSj^afIQ-Lf1P wPIAPA - w^rE T-c met

45 ASTM A185 ( ASTM 1985).
aA

47 -Before bei-ng-us-ea for the zollecti-on of wastes; the 183-H Basins were
4^-=-- mGdi^ied-to Seal-t3UerrYt9s- anittu ifls L'aii a Stirf3C8 mGUrte^i pi-^ie1-iiSe fGr
!iq_- filling purr,SoSes -tFiguf'O-^.^•-^i-•---Th$-di-s*r-ibUflDn-flume and gates were above
3 the prGposed-iiquid-l-evel-ind-wovld-not-oY used to confine the wastes.. The.

----;3- steel flume gates in Basin Number 1 were removed leaving the gate openings.
52 The gate openings in Basin Numbers 2, 3, and 4 were sealed by filling with
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concrete to increase their capacity. in 1977 tne walls of Basin Numbers 2 and
G 3 were sealed by spray coating with a biack polyuret;lane material. This

-------3- material-Exper;en_ted-somgdeqradationfrom-sunliqht-r-esultinq in the 1982 use
4 ofA white_butXl and Hypalnn Coating for RaSin Number 4.

_b ^Uasequ__WWiW set of linerts jd0u6ie containment) were added to
?-_-sa3#r -Mu.^.ber:: 2=and-3. =These 1-i=ners ^ere=a=3fz-^i 1- H-y-pivlon-membran e sandw i ch

^ --_ - = iê =-=-rei^:fer6edwitt_ â--«lyEstec=ae4textile-Icri^ T!e_Li.^,e'--i.^_Basln - ^lumber 2 was
-,_^-.r^^l1Q^-iA-=^nsslipf--and=the=-l-fng.s^r ^fl=Qa'.^bin-=.^.^rber_I=-w?S. in^ialle^ In 1987.i

11!

1-1--- L8=2c.--Current Rhctogra$hs. -figures-IA-6 throu^yh-1.B-9 illustrate the
17 r_nditinn: a: of November 1, 1989 for each of the basins.

__is_- _--Basin Kumber I : Dry with all liquid and sludge removed; contains
15----`cleaneds--concrete rubbie consisting of walkways and support columns. The

-!16 sedimentation and flocculation basins have been decontaminated by wet
Iffii7- ---sandblasting, which has removed 1/8 to 1/4 inch of the concrete surface and

- 1T•' _J lL _r
io exposea tine aggregatie.
Io

6u - - ^$9'i^ ^eqfibPX=9 " '!_l+5e-b$s?tI wae=ljn d fi _m ' Hvnalpn lin
_ _ - e wT- h a 3o i^ ,, _ er to

-={1 1?'ovlde double-cont$inment. .'^.II liquids have been removed and solidified.
22 A puddle from recent precipitation can be see in Figure I.B-7. The remaining
23'•_-- crystaUi-rse material is 29 inches deep and is approximately 13,200 cubic feet.
24. Some liquid remains trapped in the interstitial voids in the crystallized

------'S--= nra*oeirtat.-_==Ytheii stUffficient_-tisluisiJaccumutates--from _precipi_tation or drains- out
i of the solid crystallized materiai; it wi17 be soTidified. The 13,200 cubic

-17--- €eQt of sol id -material -was- srig i-nal l-y -98,-340- yal-l :ns- of filtered liquid that
28^ - has precipitatedjtransformed during the 1989 evaporation season.
zy
3u Basia-Number 3 : The sedimentation portion of this basin had a 36-mil
31_ Hypalon liner installed to orovide double containment. All free-standing
32 li_Quid has been removeo. -oTa-,^nc ^rys-a'iized solid material is
33- 22.5 inches deep (approximatel-! 3,700 cuoic Feet) and results from the
34--criginal-_54,890 gallons of filtered liquid that has undergone evaporation and
35 liquid solidification. The flocculation basin contains the liquid
36 solidification equipment; the batch mixer, hoses, pumps, and several 55-gallon
-37 drums filled -with--salidified-waste --undergo-ing--Curing and--'Several $mpty dru^Tu'
38 awaiting to be filled.
zc

40 liasin Number 4 : All liquid and sludge have been removed. The small
41 - q'e.''i+ntity=-or-w$ter ^Ein-=7n -F -^-0-0; j s r-`r- ° c3^? reE @nt ,.. .,nr@C. in i tati on . Thi Si3Yi=rz .-. ^-
422 -=-=-baVkv=-has=-bgen-=A-Ketrttaffina`sed-b^ wet- sandblasting. The basin's concrete was

-- --43-----coated with a thick grey butyl material followed by a white layer of Hypalon
44 sprayed on top, this material still remains after the sandblasting cleanup.
45 n_small__track?d; froni end ioader is shown in Figure i.6-9. Typically this
^ =--frc^t'j^nd-l^v-ha>-been-Lused--du-r4ng-{he -sl-udye--remdval operat1OnS, and will
47 be used again to assist in the removal of the crystallized solid materials
AO fro^^ Basin Numbers 2 and 3.
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1_ I.B-3. RemovaT and Manaqement of Dangerous 'aastes
2

3 This section addresses the maximum inventory of wastes held in the
4 183-H Basins. Section I.B-3a provides the maximum capacities and the

..,. „
5 EsttmatEC-inv2nt;,ries Zturtng Lh^ i1#e of the 1i53-n Gastns. Section I .-

6 is the detailed description of the waste removai process.
^

8 I.B-3a. - 'cstimat@ of the Maximum Inventory of Dangerous Waste in the Basins.
9----Thts--sectiost-presents-the data and calculations that document the volume of

10 waste that has been in the 183-H Basins.
11
12 I.B-3a(1). Maximum Possible Inventory Expressed as Capacity Volumes.

13=-= =The-maximum possible capacity_for the 183-H Basins ( collectively) remains at
14 2,167,000 gallons. The maximum capacities of each of the four 183-H Basins

,w-., 13 are given in Table I.B-1. The waste collection periods, as shown in this
16 table are the consequence of either basin modifications to increase capacity,

17_ _-or r„}tobeginmj-nq of bas-i-n use -aft.ar nranaration to receive waste. The
1$, internal dimensions of the four 183-H Basins are the same except that the

^a-- =-pastn ^ sedimeertatiafr basvfl ts B.rr tr^ches nartrower than the t^ther

° 20 basinS. An tsometric `J}ew-of-a typic3l-b3Sin is-shown in Eigure-I.-B-10.
21

^.- 22 The maximum liquid Ci3paCity for Basin Number 1 is limited by the overflow

^^;^+i: at zft^ tratt-onr oi tn^ di-stri$ut^ an-#i^-yat-es -on -the -north wal l of the^-..
- - -- - - - - ' • - ...^-:. s __ •-- -?4-=-floccu3ation bastn. Because ^1i2 t^ume gates have been removed , t h e maximum

I5 pos:;ible liqui:d=depth=is-11.75-€eet from-the--tow_paint of the sedimentation
b basin to tire-overffiow-YeVECI .---The -maXimurrliqUid c apacities for Basin
27 Numbers 2, 3, and 4 are ltmtted by the oveYfl aa potnt at the lip of the

--2° -- ef'-fTt:ent - fl ume at--the-south-wail-of-each -basin. The maximum possible liquid
-a + _ r ,-^e-ri.....nnr at the south end 6> ttr^sgdimenQattvr as^^i t o------- -_= de^.n-as.-13-#eet--;ram +n

30' the overflow level. The greatest possible capacity was obtained in
= 3i===-JeptembeP i983-when the-d's `."'bution #}time-gdtes-afl-the north wall were

37 ,. rnnrrpto-p;uogeg ^,;77_?-< « T;^,c_3 The, Oatp.S for Basin Number 1
33. were not pluqqed because Le of 3aSin Numoer 1 for waste collection had been

34 discontinued.
37

36 I.B-3a(2). Maximum Inventory Expressed by Actual Waste Volumes and
3I- ---T-ypes.- The--remaining-invent.^.ry-of Wastes--is-dt-strtbuted-hPt.wPP^ Basin---•'--" ---'

a . - . ^ .- -- - - • - 7nn -..6:-
^ i^uifi5zi^a L a^ii3 i: = ^a.`iln nu^ib2r 3- C6nta5flS an EStifid^Zd S,iuu VuuiL feet o

_===-Y - _:crYstalaued= sfi=Tiu's andaas-ir humbiar2- crr:tains_ an estimated 13,200 cubic feet
40 of crystallized solids. Basin Numbers 1 and 4 have been cleaned of all waste

^----41--= s-iidgesandli^uids3and-decon*^minated in -0r4^?r,^inn for soil samp tng.
4Z

43---- --- A -his+-ory--of -waste tal-lections and-basin rperat-ions is summarited below:
`7

__45 oT wasi:e coiiectioii in Basin Number 1
46
47 1974 - No waste pumped into basins
42i

--Conttnutna use n Rasin Number 1

51 1977 - Sprayed-on 'iners installed in Basin Numbers 2 and 3
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g; 1.8-1. Maicimum Basin Capacllties

6 i
^ -^--
Tota1
maximuim

lui capacity
1 --Waste co e 1ljga period 4iqa11_ @?if
12
1 I,
1 I 1973 Juine 1978 468,000
1$i
l^v June 1978 - De^ember 1978 §36,000
17
1b

^
December 1978 ^ October 1982

1
1,404,000

2^ October 1982 - Sei0ember 1983 1,461,000

0 2^ September 1983 - Pre^sentc 2,167,000

2 1
2^ - -
25 a Basin not in service.
26 b Capacit,p iricrease by plugg iM31 flume gates.
27 c Last shilpment was November 1985.
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co

m^
W'

w=
a
N

O -
H

A

r-^ N
W <
\ •

O N



► ucalInn (TrpIcal1 o)
Concrele Bockgiround Samples

/

Besln No. 1 ^
Maiclmmn LIquld LAvel

Dls.lrlbullionFlume I

Gnile^ (Tvnlcal) Dlsldbullml
Flume (7nacBWe)

II T^''

I r

tij-

MeMkmum I lqi,dd

Elliuenl Flume
Levell At Over Ilow

( Inecllve)
- 17 11-I) In 0;^

Sedllmenlal)Inn
Basdn

IFkocc:ulalion Basin

7

Raw'Welee
Flume (Inacllve)

760o1•aoi.0
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1- 1978 - Continuing use of Basin Number : until midyear
2 - Use of Basin Number 3began
3 - Liquid from Basin Number 1 pumped into Basin Number 3
4

------ -5-- -- 1979--- Began-wastp-caUectim in-$asin Number 2 after installation of a
6 sprayed-on liner
7 - Alternating use of Basin Numbers 2 and 3 after installation of a
B -- ---------- -_- sprayed--on--li-nerin_Racin Number 3

9
10-- 1980 ----- Basin Numbers 2 and 3 in service--- - - -
1
q1G____ -_ - - 1981A - °- -Bas-i-r^ Number.ea 2 and 3 in enrA,ire

13
14 1982 =-Butylfftypal-on-sprayed-on -li-n€r-instal-led -ln-Basin Ncsmber 4
15 - Beginning of waste collection in Basin Number 4 after installation

c-..16 of a sprayed-on liner
7
8 1983 = Alternating use or Basin Numbers 2, s,-ard 4

^9 - Capacities of Basin Numbers 2, 3, and 4 increased by plugging
F20 distribution flume gates

_
ieoe,,,^^ -

r....t:....;.. y..,,L„_,,,u:u_uSa of Basin Numbers 2; 3, and 4y
-23
24 1985 - Continuing use of Basin Numbers 2, 3, and 4, then ceased
25 in November

_-__ 9^
_

_-^. Mudnn r.mm^vn^i fr^m Rnein Nnmhcr 1
6

27 - Chemical disposal shipments to 183-H Basins terminated
28

, a6q L_M;^i d ^ pe{,1 from Ba. i n Number 2 into Bas i n Numbers 3 and 4
a" -3U

----
- ----- ---- ---- oCl ._.uudyt}.^ remGVEd- fPGn- o

n
a5 in

• _
Number 2

31 - Hypalon liner installed in Basin Number 2
32 - Filtered liquid from Basin Numbers 3 and 4 transferred to Basin
33 Number 2 for assured containment
34
35 1987 - Sludge removed from Basin Number 3
36 - Hypalon liner installed in Basin Number 3
a7

--3-0-- -- ----178G-- S1udg-e-remr7vYd from Basin Number 4

39---- ----- ------- ------ -- -Bai1n -NUmbet !- decontaminated by wet dblastin9

an_
41- - - _= -- - 198O -- --_= iqri-^i waste--sslidific = +i^^ started/completed in Sasin Number 2

_
41 - Liquid waste sOlidificatlon 3tarted-/ZottlPleted17f-Bas17r-Ntimber 3

- 8"in_Number_4 4econtaminated by wet sandblastinq •
- 44 -=Basir-Numbers 2 and 3-undergoing ftrral-waste 'crystalline) removal

46
47 1990 - Phase I soil sampling continues in Basin Numbers 1 and 4
48
49 As discussed in Section I.A-3, the major quantities of wastes transferred

_----50-- --to-the-183=H Basins were `routine' wastes from the 300 Area fuel fabrication
51 facilities. Routine wastes were over-neutralized with caustic materials and
-32-- -then-transported-via tank truck-to-tne-:83-H-Basins unl-oading ar-eas. Certain

t-o2
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*a=r^u*,newastes ^rinr -) `ransonrt, Other
2 nonroutine wastes were added directly to tne 183-H Basins. Table I.B-2
3 summarizes the routine and nonroutine wastes. Tables i.,-1 t^rough I.A-4

-_-_- 4 -grcvidQ-details of these wastes.

_-Iab]e I,8-3prwides_a- surtmary Qf_ the_estimated annual waste i nventory
-- ---I for-each--basi-n. The es*_daRates-incl-ude -the effects of volume increase due to

--_--= 1^-_ -_an!uul--pr"itaLibn -and valuone des?-pase Aue-t^annual surface evaporation.
-5upportina calculationsand estimates are provided at the end of

io-- seciion-iAB-3a.
11 .
12 The extent and magnitude of contaminated soil below and around the
13 183-H Basins cannot be known until a soil sampling program is completed.

--14--- -An- ultra=eonservativ2--as2-imated maxifium--quant ity--of--potentrally contaminated
15 soil is 530,000 cubic feet, assuming that the vadose soil column (volume)
16--- --beneath Basin Numbers 1 and 2 would have to be removed. Actual designation
17 of the-soil--contami-nants-and-detere'rnat'ron-of the qrranti-ty-of--contaminated

'---1 18 soil must be determined by physically sampling and analyzing the soil
19 (Section I.B-4c).

: 20
__'-^_*, cI== ^^__-'e_ .i^$^3b: Cdlcu t̂a^l^r, ol the Maximum Basin-uapacitiies. The nominal basin_

22 -- - dimensions-are-showrt fin-Fi-gure 1.8-9. The basin volume is reduced from the
-23 nominal value by_thc thickness of the walls and by the fillets around the
24. periphery of the floors. The volume of Basin Number 4 is also reduced by a
i^ thicicer side-wall-on-the west side-: -Because the slopes of the floors, walls,

------ --- - ,..nw ..n • ^ nd IQr =^3 ets are u •^ arr. a.^la^^ ul^^1^s1aiv11a are UQCU.
7

------4f'.--
_._ wej ^

k ! FJrr her^ a and 3 iii ti7 -r; fitr i
+^

on---=--1.^`3i-^.f'^sv',^iS^`7.=-^'fi.3t..i r 1-bL4.IV11

22. Flme 9atss Plugged.- In the sedimentation basins, the depths to the overflow
- --lioufthe-efffluent-f"lume measured=at.=each-es?d-of the sTnped_finnr are 13 feet

3-1-- and 14 feet. The average depth - (13 + 14)/2 - 13.5 feet. The basin length
32 is 95 feet.
33'
34-- The nominal basin Nic--n o- 1_.-: =e=: -s reduced by one-half of the full

_ 35 wall thickn_e_s_s_for each_side mul-tiplied by two to account for both side walls.
'S =,^ =8ecause +he--wa3?-s are =1£zeu:-S.hgav°ragexidtbiscaic„lated at the midpoint
a^ _--- --- - -o_f t heP-m -ax 1 m_11m 1 ql^ld 1GVel---•- .i _. •.
,n^ ^a
39 Maximum liquid depth at midpoint of the basin is 13.5 feet, thus the
40 - average basi n depcfi3houi^fi be mea3ured at 13.5/2 or 6.75 feet. The average
_41_

^

-^ia

t

l l-fa

1

1^t

y

111ckrleS] -&t--a depth--ol`6.%7 feet -1S ^779 feet,- ^lf-1.50 -feet for

42--- -bothwalis, Thus, the effective width for volume calculations is
43 153_5 - 1 5R1 a Si Q foet__._ -___ - ____ .____
dA^^

•,

45

I-93



Table 1„B-2. Waste Added to 183-H Basins.

-- - ^---^

inventory Basins
addition in

year 1g^:L Se c

1973 191000 1

1974 011 1

1975 14Z,000 1

1976 127,000 1

1977 155,000 1

1978 81,000 1

75,O00 3

1979 164,000 2,3

1980 153,000 2,3

1981 201,000 2,3

1982 206,000 2,3

41,O100 2,3,4

1983 406,000 2,3,4

1984 416,000 2,3,4

1985 369.Oi00 2,3,4

Total 2,555,000

Nonroutine trans- Nonroutine direct
Routin6, and nonroutine portgA witlUanker basin Lcldttians

volume transported Solid Liquid Solid Liquid
-- with lankerlla].JJI- 11bL_ 1:9aL11_ 11bL Jfs1L

Il9,000 0 0 0 0

0 0 0 0 0

142,000 0 750 0 0

127,000 1,158 5,738 32 1 0

1!5^,000 1764 500 78 0

75,000 0 65 0 5,500

75,000 0 200 0 0

1150,000 0 1,241 0 3,600

151,000 0 1,035 0 2,3?5

2010,000 0 305 0 500

206,000 35 410 a a

41,000 0 13

406,000 0 1,022

416,000 0 315

369.000 0 490

2,542,000 2,957 12,084 110 11,925

a No direct additions were made to the 183-I1 Basins after 1981.



T•able 1.161-3,. Net Aynnuall Waste ^lnve:ntory.

-------•---•--,-----•-,------- -*^-------,-'-`---•- -,-r----•--,

Basins Waste Evaporation Precipitaition
Net waste
vollume

in added ( loss) ( gailn) per!year
keCy1!_e. 1g^111. --(s'^]L- --- 01! ^L^11

1973 ( second hallf) 1 19,000 42,5100 11500 0a

1974 I 1 0 Oa

1975, 142,000 85,0100 23;,000 80,000

1976 1 127,000 85,0100 23;,000 65„000

1977 1 155,000 85,000 23„000 93,000

1978 ( first half) 1 81,000 55,0i110 14500 38,000

1978 ( secondihalf) 31 75,000 42,500 1111,500 44,000

1979 2,31:) 164,000 170,000 46„000 40,0001i

1980 2,3 153,000 110^000 46,000 29,000

1981 2,3 201,000 170000 46,,000 71,000

1982 I 2,3 206,000 170,080 461,000 82,000

1982 ( third'iquarter) 4 41,000 1 10 5,750 i 47,000

1983 2,3,4 406,000 255,000 69,000 220,000

1984 2,3,4 i 416,000 255,000 69,000 230,000

1985 2,3,4, 369,000 255,0110 69,000 183,000

1985 Waste additions terminated

a Only sludge remains after evaporation of the initiail waste addition.
b When multiple basins are in service, the giiven net volume is for those combined basins.

Note: The distribution between basins has not been estimated.
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1 The sedimentation basin volume is: (L x W x H)VS1 where Vs are the
2 structural volumes of the two sidewall fi'lets on the floor minus the fillets

_3_ --on-the floor-at-the_north and-south ends:
4
5 Averaqe sidewall fillet height - (2 + 3)/2 - 2.5 feet

AOR--GidGr'ial-l- fil l-et baje-.^ 6 feet

'
- 4g^a^'942^5:_^-- -s. 1

.}o
-̂ t^L.9

r
Sii

... _^-o-.f €..^.g.__ Ot_ _^ ^• --n
ec4

9 The sidewall fillet has a triangular cross section:
10
11 - Crass-sectict+.al-area 1/2 hh - 2.5/2 x 6 - 7.5 square feet
12 Sedimentation Basin Volume - 7.5" ft2 x 190 ft - 1,425 cubic feet.
13
14 The north end fillet has a triangular cross section of 1.5 feet height
15 -and 1.5 feet base.
r36

I V- 1/2 ( base x height x length) - 1/2 (1.5)(1.5)(53. 5) = 60 cubic feet.

r'19 The south end fillet has a cover cross section with a radiu s of curvature
= ^0 of 2 feet.
.^,

F `r'i1M_. LJ

24 -- --
^r

27

28 Fillet

29
4u
31

32
3 -4

wsIw

iA

35 The cover fillet cross-sectional area is a 2 feet by 2 feet square ABCD
36 __-less_the area of the-^ect(ir ABC.
37
38 -Sector area - 1/2 R2 9
.^i9 nh°r°c

4^ - Any"ie ( rad) - g"v*
Al 0.01745 - ConversZon factor to change ' to radians
42 Sector area - 1/2 (2)4 90(0.01745) - 3.14 square feet
43 ftli2t area = (43 .14) a 0.86 square feet
4-3 ' Fillet volume - 0.86 x 53.5 - 46 cubic feet,
]2

46 Total volume of internal structures: Vs - 46 + 60 + 1,425 - 1,531.
47
48 Final volume of sedimentation basin:
A /,
M7_

5n 1/ _ (LxuX
5i = 66562 -
52 Voiume = 65.032 x

H)V -(95 x 51.9 x 13.5) - 1,531
1.5h = 65,032 cubic feet
7.4805 = 486,472 = -486,000 gallons.

1-96
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1 I.B-3b(2). Flocculation Basin Voiumes for Basin Humbers 2 and 3 withr

- - -1 -- Lf

(

1 l 11e11L fl WIIC.

^

4 Average depth - (7.0 + 7.5)/2 = 7.25 feet
Nominal width - 45.5 feet

6 Nominal length - 33 feet.

8 There are no sloped walls or fillets.
9

10- -- -------Volumg = 33 x 45.5 x 7.25 - 10,886 cubic feet
11 Volume - 10,886 x 7.4805 - 81,432 gallons.
12

i3La 1i m O- Vllllllfll unlmma nf Rdcln Nnmhere 7 dnA 't:

14

15 -- Voll:me - 81,432 ( floccul ation basin) + 486,472
:6 ^--------------...--___ _.---_.-._--__-_- =---I^aAimen+at;on basin) gallons

17 Volume = - 567,-904 gallons - =568,-000 gallons.
,o,. ._^. :^

^19 -1.6-3b(9).--Basin ilolumes -with-ffiume gates -Open:--The-calculated basin
=;selra,le=flf-:6S.ee0 g-allons-is correct for Basin Numbers 2 and 3 after the flume

2. yates were plugged. Tfit vo}ume of the basins with the flume gates open was
^`22. reduced by the difference between the effluent flume overflow lip and the

2s bottom of the flume-gate: --The--ievel-dTfference, as determined from the basin
^924- structural drawings, is 2.08 feet. Thus, the available volume is reduced by:

25
'6 2.08 [51.9(95) + 33(45.5)17.085 - 100,078 gallons.

28 Volume without effluent flume:
29..

-__3ij's6a_ooa-i8o_o80 - ahR nnn nalinnc net.------- ------- -- --- ^-.._.._ .
3r

.--.:..--..-=.-3-Z .._Y31!!mes of Basin Nilmwar^, 21/ and 7 mriOr to aate DIuQQinQ:
r,_

. ^.. ..

.f.i

V 1 Y...34., Vol umê - 468,000 ya''ans.
; CjftI
36 I.B-3b(4). Volume of Basin Number 4. The Basin Number 4 west wall is
37 thicker than the other basin walls. The extra thickness shown on the basin
-38 - structur3l- lrawings,reduces -the--w-idt.h-dimension of the sedimentation basin
oe
.77

n c
V.7 ICC1..

--

40
41 Volume reduction for Basin Number 4:
4li

-___ ___- ^-f ume-Vol 71; LA -X-55 -x- 1 -5 fCCtub1\--- 642 \.. . .

44 642 x 7.4805 - 4,802 gallons -5,000 gallons
45
46--- Vllax = 508,000-5,000 - 563,000 gallons.
A7
+.

by

- - - --.^T_aQ3!^s5=}-.= =Volw^_ '.ncrease-by--Frec-ipitat-ion. The annual volume of liquid
49 added to each basin is calculated as the product of the exposed surface area

--- 50----- -and -th@ $Y£r-age- ailnUd-} pr2C-i-p-itativn--1kr d-ln -dnd-$iluw).
t

♦ n^
t-yi
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1 The an^!!al preci.pitation- Vallle uced_f-0rcalrulz*innc is 5.8 inches. The
2 estimate is not corrected for annual variations because a 1-inch variation
3 amounts to 4,000 gallons per basin, wnich is less than 5 percent of the
4--- typical 200,000 t6- 400,000 gai lOn--anritta'r waste--add?tion.
5

----6- The collection areas for each basin is sedimentation basin width times
7 length plus flocculation basin width times length. The exposed open

-----^- -damensi0t+.a- ar$-62,5--fge# and_g5--feat_for sedimentation basin width and length,
g and 44 #reet and 33 feet for fl occul dtror^ w i dtli and i eny't1i :

10
= li - (5.8 inches/i2_inches per foot) x[52.5(95) f 44.-6(33)j x 7.48 gallons

12 per cubic foot = 23,340 gallons.
i^
14 The volume of 23,000 gallons per basin is used for average volume
15 increase as a result of precipitation. For partial-year basin usage, a

,^j 6 proportional value is used.
i_ 7

I.B-3b(6). Volume Decrease by Evaporation. The annual evaporation loss
1v4,19 from each basin is based on actual measurements in Basin Number 2 during the
!^0 ----1987 evaporation season (Table 1 , B - 4 ) , - The_ measuremen.ts were read-from a

gauge board with the zero point at the low ooint of the sedimentation basin
^...-w^^ ,,...,,.

tt:-ca

24 The exposed surface area in each basin is calculated for partially filled
2S basins.

fj
^i Sedimentation Basin:

28
29 95 feet lenath x 53.1 feet width = 5,044.5 square feet.
30
31 Flocculation Basin:
32
33 --`33-feet-le^ r9t;r x 45-.5 `eet-widthi'-31 - sq. feet for pier areau_a_"'^c
34-- ___ _-1,470.5 square feet.
35
36 Total Basin area: - 5,044.5 + 1,470.5 - 6,515 square feet•
.;.,,
38 From the evaporation table (Table I.B-4) the ev aporation rate:
39
An
_Y l^

}^/f^
_ . _.LO-_-I

1'
III.ITe

^f
D

_ 7
-x -

(^
J.142

(^
7 - ds/^Cek

/1 (1
V.JI

iwnL.n^/,.^nnL
IIIb110^/ACCn.

41 188 days
42
43 The evaporation season [May to mid-October (28 weeks)] yields (0.97 x 28) -
44 27.16 inches/year of evaporation.
$d

46 When the waste level is above the flocculation floor:
Al^^

48 iinnual eva DratiOnra'^e = 27i-6 inchp j /year ) ^^t^^^nc inc oot x
49 6,515 square feet x 7.4805 gallons per cubic foot
s®
51 - 110,304 gallons-year = -110.000 gallons per year.

T nn
i - yo
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jaDle l.8-4. GVaCoraLiOn ^^edSUr^!iler^^a Gr
^ ..--- -- ------- ^

.
- -`6d51f1 flllfilUe7" L.

4 Evao oration measurement
_ C

- .
_nnta. . . ........._..__ .._ lfnofl linrhpc)

.. ILYy,B
G

^
It Y

8 04/16/87 12 3
y
w

lY
_ _ we/we/ ^r

Y7/Y7/8/
1w
1G 1

11 05/12/87 12 0
ic

lg n5/2n/87 11 11
14 05/27/87 _ 11 11

16 06/02/87 11 10
`7 7 V6 Vg 7 11 9/ / V

;le

lg 06/16/87 11 8
;Z;z0 06/23/87 11 7

ill
__„^._6•

..-.. • _
3r.. .

__ _ ___ _ n^ /n, !nT
..

2-4-

25 07/14/87 11 3
')6 07/21/87 11 2

07/29/87 ii 1

______ __
lU li

ZIA,

30 OS/12J87 10 10
31' 08/18/87 10 9

rt' nQi^cia^ . . -- --.,,.,
34, 09/02/87 :0 7
35

10/05/87 102

37,w -
ws; Total n 128 days Level reduction - 26 inches

41
42

"_ `43 "` When the waste level is below the flocculation floor (4217,000 gallons):
aa

43 Annual evaporation rate - 5,044/6,515 x 110,000^ ....._. ...,.
4e = 8gI63 =AR,^^^ A,,,cns rer year.47 - - -

48 T'tre-est5matcavaporatibr,-rafe--is-subjec# t o v31`iabiiity. A cool
- 49--- su:rmer t-ha-t -reduzes -t-he effec-tive seasor, by 2 weeks would reduce the
-----50 ---evaporation-by about 7-percent:--ihe effect-of-annual variation in days of

' sunlight or average daily temoerature is not evaluated in this estimate.
2

1-99
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1 I.B-3c. Detailed Description of the Removal of Dangerous Waste Inventory.
2 As required by WAC 173-303-640, this section provides the description of

- 3- tn-be used for removing, transporting, treating, storing, and
4 disDosinq of danq_erous wastes. The maximum possible capacity for the waste
5- inventory in the 183-H Basins was 2,167,000 gallons (Section I.B-3a).
6

7 The remaining inventory of wastes in the 183-H Basins consists of
8 I3,200 cubic feet of crystallized solid material containing some liquid in-the
9 interstitial voids in Basin Number 2, and 8,700 cubic feet of the same
10-----aaterial--in Basin -Number-3.- In 1980, all liquid was pumped into these basins
11 -- through a 75 micron fiiter strainer-to separaza-aut all particulate matter
12 (sludge). The liquid waste has now crystallized into a solid mass. For a
13 description of dangerous waste constituents, see Section I.A. The volume of

----14----the 183=ii Basins structural rubble, if completely demolished, will be
15 93,000 cubic feet. The remaining structure will be decontaminated as

^:-16 practicable prior to demolition. This would reduce the dangerous waste to a
j lesser volume of residues consisting of rinsate, scrapings, and abrasive

f6 -materials=(Secti-0n-=I:-i1-4).-Addizional-redurtion of waste volume (liquids)
,4^ will occur through natural evaporation of liquids, while other closure work is
-.,,`qw in'prvgre.is.

^2-- ---- --- I.8-3c(1}:--Quanti-ty-afDangerous Watte-Sentto2t00 West Area. The
23--- - fol'owing-data have been presented elsewhere in Section I.B, but in other

^m_` _r S 19dnn_ nS beenuu---24------- q---+-ftant_ i^^ _- - -f S•-ftCc a"-1 9t}G-y-- -as ¢C`'a 1 of '5 ,Eo ^.. as ..,.,..._ 6 0 cFJt,̀ ; c^^ lr_ e." a --ri -., h.- -- ts^ -a c ^ .:

2S removed and sent to the 200 West Area Central Waste Complex,-Retrievable
M Waste Storage Facility and about 2,060,840 gallons of liquid have been
yJ `removed' through evaporation and solidification.
6Y

---29-- --- --The -waste-removai-effort-consisted of the following sequence of events.
30

-- -31 a--June through September 1985 - 7,646 cubic feet of sludge removed
32 from Basin Number 1
33
34 o;Iu1y trrouyh 5eptember :965 8;q5^ cu^ic feet of=sl3dge==removee from
35 Basin Number 2, and a 36-mil Hypalon
36 1 i...npr added. All remaining liquid_.
3-7 subsequently transferred from Basin
38 Numbers 3 and 4 into Basin
39 Number 2
40
41 • May through September 1987 - 13,000 cubic feet of sludge removed
42 fro,i, Bas i n Number 3
43
44 • May through September 1988 - 6,259 cubic feet of sludge removed
45 from Basin Number 4
46
47 • June through October 1989 - liquid solidification removed
dA 60,000 gal-lons--frOm-B3sin Nnmhere 9^.. ... .......__. _ _

49 and 3.
sD
5: 1-:B-3c{2). Treatment---Performed Prior to Transport. The following two
52. sections describe the waste treatment performed on the solid and liquid wastes

I-100
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i- removed from the site and the plannec treatmen. for t_,e remaininq crystallized
2 solid material.
^̂

- - - - - - - - 4 - - - - - - - - S o l id--'iia$i-e Triatment --Tlie r-emvva l of sol id waste sl udge removal
5 (1985 through 1987) consisted of manually shoveling and/or scooping the sludge

--____-__5!±fth a-%-a_allon bucket. The sludge was placed into a 90-mil polyethylene
; 55-gaTlvn drum liner-#nsida a U.S:-Departssent of Transportation Specification
^ 17lt-55-gaMofYdfiliiY:-Exter{firprotei.tifff tff the--drulii-=and=lfiner-consisted or`
9 -encasing the drum in a 10-mi1 polyethyiene bag and taping the top of the bag

-10 to the drum. The 10-mil polyethylene bag inside the liner was then folded
---- --__11-de^.n-^r.^9rd tne toT_g_f -t-1^.e-dcum.a_nd tane-d.Thi'scpmpletely covered all

_---12 exterior surfaces of the drum. Approximately 1 cubic'foot of diatomaceous
-13 =- earth--absorbetrt- wa-s--pla-ced in the bottom of the liner, and the prepared drum
14 was then moved into the basin for loading.
15
16 After 4.5 cubic feet of sludge material was placed in the lined drum, it

-- ""- 17 was-cover-ed with 1.5 cubic feet of mixed diatomaceous earth absorbents to
J 18-__ ensMre--absdrption -oo-f all _free fiiqui_d.- -Thg- inner 10-mil polyethylene bag was

77-19 ---closed,-taped, and tucked inside over the absorbent. The 90-mil liner cover
" 20 was installed and bolted tight. Using a hoist, the 55-g4119n drum was then
=ii'-- raised to the top of the basin where a radiation protection technologist

22 carefully peeled the outer 10-mil polyethylene bag from the drum. These outer
2"s - bags-were-placed 9n-a-separate waste-drum. The-radiation-protectron
24- technologist then surveyed all exterior-drum surfaces to ensure radioactive

- 25 - contaminated material--was not---prp-sent-. - A total of four drums were placed on a
76-.---palletf banded-with 0.75-i.n.Lh-steel- bands to secure_them-to3ether,-then-drum

------ f_ --covers --were ins-talYed -arrd--borted--secureiY.- The ®a i 1 eti zed drums were set
2o aside onto-a paper-covered, rdped-oTT asphait-parking-area for temporary

-- ?9== storage--while awaiting transport to the 200 West Area Central Waste Complex,
30-===-=^*ni^vabl^^Bs^=Storag^^Fw l ity-._Th.se--LOnserva-ti"-Tckaning- r-equirwents

--3i---__were-predicated on-the-contained waste-being_dispositioned for burial and/or
32 long-term storage.
33-
3A, - Since the remaining oas-.= soiio ana liquid) is designated to undergo

-_35 1pnQ-_f,Prnlst2raf3E-i!l a_ hO1ding (70a WfSo kx'Ea l,;entral Waste Complex,
36 Retrievable Waste Storage Facility), a simpler packaging method meeting
37 appropriate U.S. Department of Transportation specifications is anticipated.
38
39 Liauid Waste jrej&ment --As of November 1989, there were approximately
_-21;990 cubir- feet--of-salid-wastes remaining in the 183-H Basins, which40

41 consisted of a crystalline material that was primarily sodium nitrate. These
42 wastes were distributed between Basin Numbers 2 and 3, and Basin Number 2
^===-^srrtaInsmosioftue-:^te«*at__ -ihe-soli i crystalline material is the

--____-=,a
5

a
: a - ^ c.__Fiiw^k:"^a't p+^r^t^vi^ i

s

^;iere--'5-^-----^a ^^c^ F--^^:^.a r no-fli^dg^-^atacrial in

45--- tni-5-basinas-ell_€he_ii?"id_Was filter?<i-thr2ugh a?s=micron filter strainer
46 as it was placed into this lined basin. Currently there is a small quantity
47 ----of free--st and-ifrg ;iq'iriG-from- precipitation on top of this solid crystal
• Far-eOr+^^t Andi W-undate,n:nes^ amnunii 91:-interstitia1- I^auid within the coarse
--,-_ _:..

- ^.§- -gParuiar iTiatrix.
swOu

i - in September -1988, the volume of waste in Basin Number 2 was reported as
j2 approximately 250,000 gallons of liquid with some crystallized material on the

I-101
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1 bottom. Because of the evaporation and solidification, this liquid has
-----2.-- transformed 9nLo-a-stilid-. --This a»eftt3}Ty-c3rrds-any-furthcr iiqllid waste

3 treatment, since what remains is essentially considered solid waste. During
^- - 1989, 63,000-gallo^s ^f-liquid wastes have been treated by solidification, and
5 approximately 29,000 gallons of liquid have evaporated; thus, leaving

,..^.. .....,....6- - a'vGraximately--21,900-cubic-feet-of crystal-1;^^^+ solid ^^^r^^ial .
7
8 The liquid waste treatments consisted of the solidification of all
9 liquids from the basins by solidification of the liquids into a solid, free-

10 standing monolithic form inside polyethylene-lined U.S. Department of
11 • Transportation Specification 17H steel drums. The drums were then transported
3%- -to-the-200-West-Area Central V2aste-Complex, Retrlevable w.aste Storage
13 Facility.
14
16 The solidification agent selected for the liquids removal was Sorbond
16 LPC-II*. Selection of this material was the result of an 11-month test and

_ev_aluatdnn $ffort- inwhich many_solidification agents (13 different materials)
-18 were investigated. Samples of each material were obtained and tested in the
r9 laboratofy-iising-a-40 percent-sodidrti nitrate-saturated-sol.ution_- Various

,,'30 ratios of material to liquid were determined, and then a full-scale field test
'^^-21 of three candidate materials was conducted within the confines of Basin

Number 3.

24 The selected material, Sorbond LPC-II, is a mixture of various custom-
----25----blended clays consisting of the following chemical formulation (by percent):

Al

^6
- -

?7
28

--29
------_-30- ----

32
33
34

_-

3a
36
17

38
39
40
Y1

Comoounds

Silicon dioxide
61umi-n_im oxide

Ferrous oxide
Calcium oxide
nan6arl^see uz' uc

Sulfate ion
rvtassiiim -- - - -- - -

$odium oxide

Calcium carbonate

Range (9,)

14.4
3,1
1.6

63.2
c i
J.1

1.4
!! A
V.7

0.8
0.3

15.6
- 3.5
- 1.9

73.2
6.0

1.2
0.5

The bulk density is 70-80 pounds per cubic foot.

42 Use of this material provided a high-packaging efficiency with
43 a 30 oercent volumetric increase. The initial Sorbond test resulted

----44---- -sol'id#fy'!nga6 ga71on2_ of liouid waste in a^5-gallon drum by adding
45 261.4 pounds of Sorbond LPC-II. This mixing proportion resulted in

----46 ---volume Tncrease-of-approximately 6 inches in depth within the drum,
- s9

' °
e/A s-i-LOC -r PPoahf%:ird

.

AO
^o

49
SO
rl
71

Sorbonsi_LPC-IL a_'-rademarK of 4merican Colloid Compan.y.

less than
in

a liquid
leaving

...
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-^----------Actua?-1-Tqui-d-:SoiidifiC--.ati-onNroceJuIe.+--i ,.c-- r ."a.7-u,^,.^ " e 1`quiA..=rntent..r7erM
drum to 40 gallons, with a corresponding increase of solidifyina agent to

-j 290.4 pounds. The proportions result in approximately 2 to 3 inches of
4 freeboard in each drum. Once mixed into the solution, the initial gel was
5 relatively fast (less than one hour after the mixing action had been stopped).

--- 6- Cantinited mixing exi:ended-the setup time, with the nor®al fuii cure requiring
_-°--7----1 inea5hdrulpMa5-fillesi with an
--_--12- absorb€nt_mater-ial to_absorb any condensation that might accumulate in the

9 headspace after bolting the lid in place.
10
11 To expedite the liquid solidification process, equipment was procured
12 for mixing quantities of 320 gallons of liquid in each batch (eight drums per
13 ` batoPty.- -Aii-eqil7pment-used-`or the liquid solidification process was kept
14 within the confines of the 183-H Basins, and the filled drums were only

-----15 -- remaved-after-the 3 day cure period (winter cure time has been about 7 days).
.u
a'lA

;)a The mixing eqaipment_cansisted of a paddle-tyoe batch mixer with a
-IS---maxfimuai-capacity-of o1:5-cueic feet--(467 gallons):--The-'no?ding tank was
••,iS fitted with an overflow device to premeasure each batch of 320 gallons. This

i° -#'- -ihsa^ ^ai^ .aa,k was 1'iCd^ed ^^JOV€^ t4a u,bo^Ch XEft0 Perm'i t1, GraVl ty-feediig into
AL-- --theaniYer-far each batch.-- The Sorbond -LPC-II --material qifantity of

2,323 pounds was obtained in bulk bags, each containing approximately
`723 2,300 pounds,-*.he--exact weight has bee.^. stenciled en each bag. Each batch was
24 - charged with the contents of one bulk bag and topped off to produce exactly
25 2,323 pounds. The make-up quantity was less than 50 pounds for each batch.

The-eXabt--i•!pig!+.t-ef- pach- hul-k haa- and the makeup q+,^aRti t f was recorded for- --^
eacb hatcn to cont*ol_ the mixing proportions. After mixing each batch

_d {320 g=??ons-af-liquid-and-2,323-pounds of Sarbond LPC-II), the mixed solut9on
29 was gravity fed from the mixer through a bottom discharge valve into

---- 30 ----p^rl yetfiy l @Fe°1 ifteS'. 5.°ga 1 Ft3n- dru,,s . cach- drtih7- was fi l led w i ti i n 2 i i,i.hes of
31--- the top then rolled aside on a dolly to permit continued filling of drums.
32___ 0n=_nixer katch fi?1ed eiyht drum r;;,ich when filled, were stored on the

uosite 35de_gfthehatinuntil fiillv nrad_.,
34

35 After a 3-7 day cure, each drum was hoisted out of the basin onto a
30 pa$er-covered and repPd-o,ff laydown area immediately north of the basin (other

-37- ---s;de ef-the-chain--l-ink fence).----The--drums «ere--raLioluyica-l-ly--surveyed to
- ^s ensure they were clean. Within hours, these drums were relocated to an
_ 39 _ int?.;^diate sterage pad located approximately 100 yards east of the

40.-_ 183-HIlas?= ?hedmims-,-YraMscperly_?a.eled_znd banded together (four drums
4i-- - per pal+et)- to be transported to the 200 West Area Central Waste Complex,
42 Retrievable Waste Storage Facility. Random drum coring tests (leachability
43 and 'tP Toxicity) and visual inspection have been used to verify acceptability

, v. .uc aa.+ lu., Ibal.lvll FlrVl.Cj^.

C5

45 ar:ng-1389,--Lhe ?iquid_removal--effort-was-bas}cal-ly cempleted.
47 _Subsequentsalidificati9n will continue to be performed whenever sufficient

48-- i-iqeiid-seips outoT the aranular solid waste, precipitation collects, or wash
49 water accumulates. Additional volumes of purgewater will be solidified as it

_-_-Sa= _becomes convenieni-_ Some periods of 'in-basin' inactivity will occur during
the winter months; h4wever,_during-these-i-nactive-Reri-ods, activities such d9

C. - -
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1 waste transportation to the 200 West Area Central Waste Complex, Retrievable
2 Waste Storage Facility will continue.
3
4---- ----- 1.R-3c(3),._ Time-ReGuired to-Remove-Wastetothe 200-West Area Central
5 Waste Complex, Retrievable Waste Storage Facility. During previous
0 operations, the loaded drums were located temporarily at the storage area
7 alongside the 183-H Basins for various durations as removal work progressed.

- $ TYe-^mrage -drunr-residence time for the material removed from each basin was:
9

10 Basin Nimhar I; 3 days average
11 Basin Number 2: 45 days average
12 Basin Number 3: 116 days average (shipment of waste drums from Basin
13 Number 3 was delayed until receipt of laboratory
14 results)
15 Basin Number 4: 10 days average.

Other than for Basin Number 3, during 1988, removal of drummed waste from
- - th^-i$3=-H Basins iha^ tee^ wit`nin 90 days, which complies with applicable

reou,,a^,^„^_..___.
---^-------

^ i.$=^c(4_r._ $fiSt^fl^^thefiYi^i T7eatmeflt/$to'ragejui5posal,Facility.
The solidified liquid filled drums continue to be trucked from the

" 23 183-H Basins to the 200 West Area Central Waste Complex, Retrievable Waste
24 --Storage Facility, a distance of approximately 17 miles. The route is within
?j ° the -c;:n€3nes-^f-the-Ha;ford-Site'-3 restrieted-area and n0-public roads are
26 ---bairg used. - The -rou±e so.^.±inues- to be- from -tlae---183-H- Basi-ns south along the
V 100-H Area access roaa to Route 2, south to Route 1, west to Route 4 North,
28 south to Route 11A, west to the 200 West Area access road, and south into the

.29 - 200 West Area Central Waste Complex, Retrievable Waste Storage Facility
30 (Map H-6-958 in Appendix A and Figure I.A-1).
31
V I.B-3c(5). Description of Treatment or Disposal Methods. All
33 retrievable waste drums are stored on concrete slabs that will be enclosed
34 with a structural cover. A fee is continuously assessed against each drum by
35 the 200 West Area Central Waste Complex, Retrievable Waste Storage Facility,
36 to cover the final disposal cost when the 200 West Area Central Waste Complex,
37 Waste Receiving and Processing facility becomes operational. All dangerous
38 wastes from the 183-H Basins will be retrieved for processing in the 200 West
39 Area Central Waste Complex. Waste-Receivine and Processing facility, a multi-
40 purpose-waste reduction faciiity that is scheduled to start in 1996.
41
42 During 1986, the drums from Basin Number 2 were banded together on
43 pallets and transported to a ZOO West Area shallow waste trench. The drums
44 were covered with polyethylene sheets and plywood, and then-hackfiiied. in
45 1987, the drums from Basin Number 3 were stacked two pallets high on concrete
46 slabs and left uncovered. These drums will be relocated in covered buildings
47 tundpr CorMt-ijction^ in the-Z00 West Area Central Waste Comolex, Retrievable
ars- waste Storage Facility. - Since September 1988;-alfi of the-183=H-Basin waste

`402- dr-u,;r--havg-r,one-d°irecr ly i^to t;^a caapleted Central Waste Storage buildings.
50
51 I.B-3c(6). Operating Status of the Treatment, Storage, and/or Disposal
52-- Facility. Future wastes will be shipped to the 200 West Area Central Waste

1-104 09/25/90 2:09pm
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1 Complex, Retrievable Waste Storage Fac:ility. The drummed wastes will be
2 stored in buildinqs until treatment/final disposal is completed by the

3 facility. Routinely, the 200 West Area Gentral Waste-Complex, Retrievable
4 Waste Storage Facility, has been i ssuing storage/disposal acceptance records

- ^-5-- - Tor-the packagln^yl3f the1si'3-41 Flaeinc' uactac-

6
7 :-=-I:B-3c(7). Description of Methods to Protect Surface and Groundwater

_=During liaste_Renroval.-The-surface-water and groundwater beneath the
-9 - _-133--li Ba-sins eoittinues-to--t:e-pretec*ed=-during-the-++.gerous waste ^^^:oval===.. ....
10 The only nearby surface water is the Columbia River, which is located about
11 500 feet away, and the groundwater is about 4Q feet below grade. This

-12- protection is provided by performing all handling and packaging of wastes

1 3-= V=itY1n zUe ;vnfsines of-tha basins . The Hypalon liners and basin integrity
14 will not be breached until after basin decontamination. Core drilling to
15 sample soils under the 183-H Basins' floors started in December 1989.
16 Immediately following sampling, each hole/excavation was backfilled to the

=-x 1 7 surface and core holes will be concrete plugged to preclude precipitation
^18 infiltration and/or contaminant migration.

119,
i a-3e18 Description of Methods to Control Wind Dispersal. All

ar_ieus form;, has been done within thed irect handl i.̂ g ^f thayast.g , _ i^_i^S v__ --
` 22- -confine, of-the-lE3-H Basins-in order to minimize the-potential for wind

R;23 -dispersal-of-contamination. Ty$iLa-iiy=the-soiid-wastehas-beenpackaged into

24- -wastef+.r-tums--Wlth kha_wart^ ^ng_dora i„2i^ the sedimentation basin, which is
25 13 feet 6 inches below the top of the basin walls, and thus, well protected
Z5 from the wind. Likewise, the liquid solidification process and basin
?, decontamination have, and will continue to occur within the sedimentation
•^ `i-co uas i rn.
30̂

30 I.B-3c(9). Methods of Dangerous Waste Removal and Special Handling
_ 3i?- -frocednres Re4u'ired for Reactive and Ignitable Wastes. The sludge and liquid

32 removed from the -183-H Basins has not-been designated as reactive. The

presence of ni'trate in-tne-Tiquid and sludge has resulted in a characteristic
l3f--;nnii;asl,'t'=_ pgr' WAr i73 yy3 Oo0(5)(a)IY and under the definition of

-35 oxidizer-in-49-CFR-T73.-I51. However, the water content and high=heat-capacity
-- 36- --- of -the wastes as- -a- sal uti on of -n-i trate,--and- as-sl.-udge v!i-th-a his3h-l i qui d

37 - content, prevent iocaiizea heatiing anzraezumpositi-oti witirth-e-release of
-38 -- oxygen tQ-support combustion. Typically, handling of strong oxidizers has

==3^ -?eauiTed=-avoidanm=of-eont-a?t-=wiph=orq3fti>v, -ano-^r,1_ation from sources of
40 igni-tion and fi-eai:.-- Cnemicaiiy, -the sodium nitrate present in the waste has
ai not been a strong -oxidizer.-- The packaging method has provided -the rtecessary
4?-----;solat;on-from-organics--and ,curces-of i-gnition.----Packas}i-r.g--and-facility
-43----4ecer,taW natiorcorti_riua&-to_be-p.-ft^^ed-without the use of combustible
44 organic solvents; therefore,_unique or special handling procedures have not
45 been required..
AG

Re-thod,-=af=Loadi-mg-and Transportation. Descriptions of the
4$ ---tnethods for-Yoadi^rg,wa3tes-*nto-drums-and capping the drums previously has
49 been under Treatment Performed Prior to Transport [Section I.B-3b(2)].
50 --A description of drum handling performed prior to transport is as follows:
1== - ( 1r t-he -secured drums are pi aced -an a qal l et -( four-uruis per pa i i et ) and

j2 fastened down with steel banding tape, and ( 2) the palletized drums are loaded

T-1-n5
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1 in one laver on a flatbed truck and fastened down with nylon cargo slings.
2 Typically, a low-boy trailer and a 40-foot flatbed truck are used to transport

---- I -thpdrllTm tn-the 200 We-st -Area---Cen-tral -Waste -Complex, -Retrievable Waste_..._ -_
-Stprane_F_acg1;_ty. Thetrai_ler_and-truck_maximlim_capacities are 48 drums and

§----- 7L drulTis, respe%.t i ve 1 y.

6
7

---8 -----::11-4.- ©escr'ptior} of-Decont-amination and R_^_val
of Dangerous Waste Residues

11 This section provides information pertaining to decontamination and
12-- removal of the dangerous waste residues from the 183-H Basins structures,
13 equipment, and surrounding soils as required by WAC 173-303-610 and -640.
1a

11% Crfter;o-a-d-mthod, fcr=th^=^^^ of=riEdieactive-and dangerous waste
16 residues (contaminants) have been very similar and, generally, removal of

i-norganic--dangerous-const-ituents-al^,a--has--r^ved radioactive contamination.^;-,•
Therefore, the procedures, techniques, sampling, and testing have been
t-41-tored-t^xoncurr.eotly_Q.r.ovidp.decontamination for both. Where feasible,

1- a6ccrtt^Tnai;ton progress has 1^ePn ^nit7,rN^i w'^tl the fastrr, portable
' zz,,21 equfpment for-moflitaring radioactivity rather than the slower and more costly
^- .
-^."s2 chesltcal aralysis. However, final determinations will rely on chemical
?^`73 analVSPS_

_.•_.+___.

24
To determine whether the structural concrete components and equipment

-i^° surfac>as--shoi;id -be curlsivered contaminated-4r uncontaminated; a predetermined
21 concentration level for each of the chemicals of concern has been established,
28 ["Methods for Sampling and Testing to Demonstrate Success of Decontamination"
29 (Section I.B-4c)]. Closure will proceed with decontamination of the
30 - structural -surfaces following the-soiid and liquid wastes removal from the
31 basins.
32
33 The Hypalon liners (double containment)-in Basin Numbers 2 and 3 will be
34 removed for disposal as dangerous waste. The liners will be cut into strips,

35 -- ar^d-then-rcified==to -f'it intr^ aZ3°gai+ar dram- package-for-di-;pcsa? -(Section
-39-- -;.6=3b).- The cencrete surfaces with localized areas of the sprayed-on Hypalon

--- -1 •'--- -uati-ng -wi-':': bG-deconta^^inated to r`mcve as much residue as possible (see
38 Section I.B-1 for a definition of residues). The concrete surfaces, which
39 are in direct contact with the liquid wastes, will be considered contaminated
40 and will require wet sandblasting (decontamination)-. All other structural
41 surfaces such as walkways and pipe handrails will be decontaminated as
42 required. For day-to-day contaminant determinations, portable low-level

----- 4-^ ---radils_ctivg Aetectien equipment will be used for measurement of radioactive
44 contamination, and absorbent swipes will be analyzed for inorganic elements.
45
46 The entire interior concrete surfaces of the basins will be marked-off

- - ^rT- -- ini:tr 55--fo5t-by- 5-fotJt suuares - ^tart inq-at--t-he--tlpper4iii^st--5qltareS, ea0h

48 square will be sandblasted (decontaminated) until.a noticeable surface
49 - - variation can be-observed. Each of the upper row of squares will be
50 subsequently decontaminated, inspected, and checked before moving downward to
51 the next row of squares. This process will be repeated until all wall squares
52 have been decontaminated. Next, the basin floor surfaces will be

i-106
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-- . __. .. .
1 UEcon-tami^iated stdrtiPy witCr the riign-end SG that the r i

,
nsate (was h /r i nse

2 water) flows to the basin low point.
3

---4-------- -,Ff-adu-..t^i3tea .1 seeentami3a^,t•on is nee,,aad, a sa.,,^^^p,, 4Hg and testing effort
5-- wi}}-be-conducted for-the auroose of monitoring the ef€ectiveness of the

6 decontamination work. An additional decontamination process will be performed

7 using-appropriate technologies such as washing with water, stripping the
8 surfaces by steam cleaninq, aquablasting, sandblasting, and mechanical
9---zancrete-scrubning and scarifying. The actual equipment used will consist of

_-_-10- --anappropriatecombina•tion of the equipmen't that is found to be the most
11 effective, as determined by sampling results.

13 -- If necessary and appropriate •to-accomplish-ciean-ciosure; crazks in the
la concrete and the seams below -the -liqufid-Yevel--may-ba-chiseied out to remove
15 some hazardous material. The clean cracks may be filled and sealed using a
16 -riair-strengtfriofr^hrin-ir-grout -flrateriai :- Thr^amp-l ing process 'aill --eonsist o f

`-r17 rem3v;nq- samo-',es of-eoncrete from randomlacatiensalong-each-crack,-and-seam
~-J3 =-and from vario-3s=s^.^rf=ace-locations withir.the 183-K-BasinS-- This nverall
1 a9 _sampling and analysis will be performed concurrently with the decontamination

EQi__^0 work and will monitor effectiveness of the decontamination process. The
;^1- cnncurrent-analyses-are_for_tracking purposes only. All sludges,rinsates,

ZZ and abrasive-ilraterials ( sandblasting grit, garnet, 36-sieve size) generated

23 during the deconiamination-and-sampfiing -process will be handled and disposed
24.. of as dangerous waste. All samples will be handled as dangerous waste and
25 will be returned to the 183-H Basins for disposal along with other dangerous

----?b='- wastes-(5ec*-ion I.B-3b). The sampling and testing program as described herein

;- -- -7 .- _ wi11-beused to evaluate the success of decontamination.
L8'
c9 I3=4a:- procedures fof tiearrirrg fquipment and-Structures. Because the
35 183-M gas-ins'- wastes that may collect on the equipment surfaces are either
31- water-soluble or loose-particulate matter, it is not considered necessary to
322 - use chemicai cieaning agents or solvents. Cleaning or decontaminating the

"--»"` i^i'1+ ^siTiS' S`tP'CiCtufeS sta'r teu iii-1^a8 with $asil - iiUmbef i ,iuiTuediately after

3t_----aii--srudge had been removed. Attempts to remove the sprayed-on Butyl/Hypalon
-=--35-----coa4ing-by=--various-means-sucu as-aquablasting-or-wet_sandblasting, or scrapers

36------ were-l¢_S--thars-;atisfaetor;:--- ?he-decontamination equipment was moved to Basin
----37 Number-l-;-1988) and-the r-esults from-wet-sandblasting-the concrete surfaces

38 appeared acceptable. The removed material and sandblasting residue have been
39 disposed of as dangerous waste ( Section I.B-3b).
::,
YV

41 The overall decontamination of the 183-H Basins concrete surfaces
-47 typicoily -has been init4ater#-b; wa,triqg A.Dxn=tis-e--uppe"r*tructt^res, such as the
4^-- isandrails-anut, if necessary, using an aquablaster ( high-pressure water
44 -<pray;a then_handrails have been_wiped dry after washing. If an aquablaster
45----were used, the resulting contaminated rinsate drained down into the basins low

_-46----po#nt-where it would be collected. The volume of rinsate liquid has been kept
47 small and contained at the low point of the basins. The rinsate liquids have

-----48-- -been -solidified ( as described in Section I.B-3b) and shipped to the 200 West
49- Area Central Waste Complex, Retrievable Waste Storage r'aciiity.
50
1 Rinsate loss through hairline cracks has not been observed; however, if

iz encountered, larger cracks would have been seaied with grout prior to

,
- l ,,,

^ u i
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1 decontamination if leakage were suspected. If necessary, removal of imbedded

2 contamination by the crack cutter, which is a dry process, would have been

3 performed before any decontamination processes that produced a rinsate.

? Lut'ter dust-would-have been vacuumed up as it was produced, and treated as if

5 it were a sludge waste ( see Section I.B-3b(2), "Solid Waste Treatment").

' -The upper basin structures were never exposed to dangerous wastes and
8 s,hou-ld-nst--have required cleani-ng;--howeverr--decontamination sampling will

--=-_g-- --verif,v-tt,i3-faet-by-taking smears with gauze or sponge pads. The pads will be
10 extracted with demineralized water and the extractant tested for dangerous
11 --rraste-re3,Mies-as--descr-i-bed-iM-Sect-ion I-.-B-dr.
12 TV
13--- All equipment used-for-decontaminating the 183-H Basins has been used

-- 14----exclusively-within-the basin contamination zone. When all structural

15- decsntaminatior is complete and equipment use is no longer necessary, the
16 equipment will be decontaminated-prior to leaving the interior of the basins.
7 All equipment cleaning and decontamination wastes will be collected and

.8 analyzed. If these wastes are found to be in excess of the levels described
-jg-_ in Section I,B-4e_; theywi11 be considered as contaminants, containerized, and
^ °--- '

fidTfi
•

ed
^ • enn

Westwe^^ Areanrca Central„^ ^̂ u 36 p^`i6P tb snTpfi^n
`
^ t6 the cuu ^Waste Complex,

:̂ -;1 Retrievable Waste Storage Facility.
22

;,?3 Decentamination procedures consist of washing the equipment surfaces,
24 aqualrlasting or w@t sandblasting as appropriate. ExpendabTe--equi-pment such as
25 drills, chisels, bits, and for the front-end loader/tractor, the entire tracks
26-- wi-l-l-be packageu--i'or^isposai as contaminated materials. The liquid resulting

-- -- ^---fran aauablastinQ £ont_inues_to be collected and solidified for disposal as

j8 liquid waste. The wet sandblasting abrasive continues to be collected and
29 packaged for disposal as solid dangerous waste. Any of these methods, or a

30 combination-uf-t3rem, contintse to-be used to--decontami-nate tbe cleani.n.g
31 equipment.

33 The testing and analytical procedures used to determine if all
34 contaminated residue has been removed are described in Section I.B-4c. Any
35 equipment and/or structural components that cannot be decontaminated to the
36__ _acceptable levels ( final decontamination) will be demolished and the rubble
37 disposed of as dangerous waste beneath a RCRA landfill cover. Ecology's
38 concurrence will be required.
39
40 I.B-4b. Description of Removal of Dangerous Waste Residues and Contaminated
41 Soils. Regulations ( WAC 173-303-610) require a detailed description of the
42 steps needed.to remove or decontaminate to background levels ( or appropriate
43-- _altesnative concentration limits) all of the dangerous waste residues and

- 4^ -^t^^d sQ'r'rs` ^''vund aad^eiai^ Lne 03-i; $as-7ns-. However, if Ecology
45 aarees that this is not appropriate, the 183-H Basins are expected to be
4 _^ased- as-a- irar,d;„fl with WAC 173 -M-665 and -700. - As such,

-47 removai of contaminated -msidues on-or-in-the-183=H Basins will be conducted
_At#it-actoPdanee wit'rr-qproptiat-e- tecti-ni-ques- and-tl-eanup- star;-ards. All of the

49 contaminated soils may not be removed; however, some removal of highly
50 contaminated pockets will be considered.
51
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i =____= s^'t^^^teri^ and ifs}rcY`siiue 1=f-C^t^mii'a'i,ed Sui?'s beneath the 183 - H Basins,
----Z-----where-rmost=vi -t-trg=cofitamTrtants-arglike?y-trr"reside-,--canr,rt be known until the

I underlying soils can be sampled and analyzed. Based on Ecology's tentative
4 approvals; a phased soil sampling and analysis program is being conducted to
5 assess the extent and nature of contamination. An exact quantification of the
6 contaminated soil volume will not_be necessary if the volumetric estimate is
7 sufficiently large to demonstrate that the removal of these soils is
8 impracticable Ji.e.. when landfill closure with 30 years of past-clusure
9 monitoring and maintenance meets the closure criteria and costs less).

10 Results of the sampling program will provide a basis for determining if
31---ctsntamination in t{ie SWil CUiumn is st;fficlent te-ccne u 2 that c ean closurc
IZ is impracticable.
13

. . _t `h__^^_J of -l ^1^ Thret^ crlteria wYli be used to S2letL th e method ui c iusure:

15
.

c^35L iiT rew
...

t'iv-i
._ r'-Fi _e- Cun

:.^
La' :a>tc

.:.d .=nil unln.wn
---3- ---- ---` ^------ng-ti m

...
lu

..
au uull Vuluwc

[.i17

^^I •

Cost of eficapsu?atifiy' t{Se C'untalTiinated soi 1 vo?u1Tie

19
•"Cost of storing and disposing of contaminated soils in a `permitted'

r^-ev r_-_a___a _s_r_^ .;,^^ u .n9, i..---3nrilr^rriienneal fg^ilitv---a,^.=^s-- ---------- , ^s ^7 .,r....... ^ ..

•=-ZZ-
Z;-Z3 After the collective costs of clean closure are known with reasonable

- 24. ---certainty -and --compar&d wit•h costs-3ssoc-+:ated wi-th ?and-fi-11-r.losure,whirh
25 include costs of the cover design and installation,-and post-closure care; the
23 -DvE=+ci w7? i Y`ecorniend - an ap'urfipriate cl-t}Sure- Opt i i,n to Ecology. Whi l e cost

` considerations are a reasonable factor for making decisions about closure
-optTons,-effecti-ve-envYronmeni:al-pr0i:ecii.4Qn-remaYns-i:he--priinary--QbJeitive.

= -kue-.°avils-wi? l be sampled to determine the14 ec-tio+a a-_6=4c( ?̂) de Z bes #ow.i -s^'
3v eiitent of contamination.

3-1-
Th€-methods tc be used for removing the dangerous waste residues consist

33 of those previously stated in Section I.B-4. Methods and location of the
-34-- final disposal of the residues and/or contaminated soils will be the same as
35 for the sludges and solidified liquid disposal ( i.e., in the 200 West Area
36 Eeniral Wa§te Comp?ex, Retrievable Waste Storage Facility). Other dangerous

:_-_ - 17--=--w$?te- r@31dlde-L£RS'.GeraL'.n.^.S are as *o! !Qws.

38 ^
39 . Contaminated residues from decontaminating the concrete structures
4o are-estimated at-adout Ho cubic feet (based on 0.125-inch depth of
41 removed surface area for all concrete surfaces exposed to liquid
42 waste). This material will be packaged for disposal in the same
43 ^anner as previously described.
AA

-----45- --- -a- The-time-requ;red-to-transport-the dangerous wastes to the 200 West
QS.. ----Area-Central -Waste-Cemplex, Retrievable Waste Storage Facility will
47 be within 90 days, as previously stated in Section I.B-3b.
in

--48---- The distance-to-the-200-West Area -Centrar-itaste-Comp?ez, Retrievable
50 Waste Storage Facility is about 17 miles.
I
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I I.B-4c. Methods for Sampling and Testing to Demonstrate Success of

2 Decontamination. The WAC regulat-,on [17''-303-610(3)(a)) requires a aeta iea

3 description of the steps required to perform decontamination as well as the

--4 steps-required to evaiuate the success of decontamination. Procedural steps
5 for decontaminating facility structures and equipment have already been

6 described (SectionsI.B-4, I.B-4a, and I.B-4b). This section is divided into

7 two subsections: I.B-4c(1), "Sampling to Assess Decontamination of Structural
8 Components and Equipment", and I.B-4c(2) "Sampling to Assess Contamination in
9 snile_•

t.\
1L

11 I.B-4c(1). Sampling to Assess Decontamination of Structural Components

12--afld Equipment. The sampling program has been designed to evaluate the
13 effectiveness-of the-facili'ty decontamination activities. This will be
14 accomplished for the nonconcrete structural components and equipment by taking
15 swipe samples:----Concrete corirg-and/cr ruroo-vings (chip samples) will be used
16 to provide samples for evaluating the concrete structural components, such as

t=^7- r^l8 #laS"!-nf'^^e1r5and s+iall-s>-_ Th€--tampl-rnfl. res{lit^-w}il--be-^J-sed to 's$s°c5$

^51, closure options as specified under Ecology regulations (WAC 173-303-610).

19----Accordinq to these !'egul-ations, two closure options are available:

-Clean closure-=Removal and disposal of above-background contamination1 a
Z2 (or-above-alternative concentration limits)

:-:.-23
.__-Landfi11- c1-osuro--ln-olace dis_posal with long - term l andfill

25 - monitoring.
96
2_7 The landfill closure option may be exercised only if clean closure can be

__--{;- - rer!bnztr_t°^ impracticai. Landfill closure may still necessitate
29 partial removal of contaminated materials, particularly if such materials meet
30 designated extremely hazardous waste designation per WAC regulations.
31
32 -'ihe 183-i1 Basins have been-included in the 100-HR-1 operable unit and, in

.-t n r
33 _ ^ rfl^ }6 ,*^.-' - u...,f^ Far' r •t •-.^ an± F( r^nr^; r @ , u.^ ^I . -^; ?»: 1r{ __?^., e +- ct f Y ^,-rc"^ . -3F, : - V

---34--- designated for R[RA r'acility Investigation and Corrective Measures Study as a
35 RCRA past practice unit.
ltt

37 Samolino Constituents and Action Levels --Table I.B-5 shows the
38 constituents `action levels' proposed for decontamination of structural
39 components and equipment.
40
41 -`Action levels' are defined as threshoTd concentrations derived from the
42 numerical values of the mean background value and standard deviations for each
43 constituent. The action levels for soil and concrete constituents that do not
44 have suitable background concentrations are based on health-based limits
-VI ---ind/ai'wa-st-e de3i-gnati-ofl -Cl"i-teYia. --Them@tnodology for obtaining the

45-- -baekgrsuffd samples is pravided in Section I.B-4c(1), subpart "Concrete
41 - Background Samples", and Section 1.6=4d, "interpretations and Statistical
-48- Treat...ent of Data". These sections provide the methodology data analysis to
49 derive the `action levels'.
sA
JV

51 The constituents in Table I.B-5 were selected by comparing known chemical
52 constituents of tne-183-H Basins' wastes to regulatory lists showing

i-ilu
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contaminants of concern. The lists reviewed were those in the Primary
Dr,:Rk^ng-,WaterR.egu1-atiens,-4oCFR 141 (FPA 19A9d); the `Toxic Pollutants'

1-J- - i 5t- sniwniiT .ri2^t-i-Cn -.°rai C` -thc--^7 E-af- ^^a':'.er-nCt- of 1-9f/• "'^, lnc u^$i.3ruc

^ -Chemical °roducts' list, ^AC 173-303-9903; and the RCRA `California List',
.^- Section-3Qu4(d)-of RC,:A and 40 CFR 268.32. Table I.B-6 shows the methods to

--- -^^-- .iicV TVr 3YU.pie ariaiy:aca.

^

g

9 Table 1.8-5. Oecontamination Test Parameters and
ln

-- u
rl---..-

^^a
!a-

n
_J

a
-.-J
rus

-
s,eanup a.

11
----- .. ^ .

Actiofl-t$vei h ^ource

13
14 Arsenic > background threshold 1
iJ _Bari tYm -- - i L

v
-..-..-Jrvuuuua^..-Ln iL......L..Ir u.J^rrr o^uu 1

3.h Beryllium - > background threshold i
Cadmium > background threshold 1

..a# _ r. ^'v3pN@.____ __. >-
^}LMwi.w ^

da^nyr uuuc^i -fLww^l.nIAC.u Muu:u i
a

:.1g Chromium > background threshold 1
af1

cq Lead
J

^ > background
J

tn
L.__

re
L

sno
_l

ia
J 1

1
^ Mercury - > background threshold 1

`;2? Nickel > background threshold 1
`xz 5elenium > background threshold 1
24 Silver >- background _threshold _1

_ -ZS -__ _ iianadium - > harYnrniinn. __..____.. thraahold-... -_. 1
j

^

back ri und ti^resh^ld Iy ,
Fluorine ion > background threshold 1
14itrate ion > backgrt]rlnd threshold 1

29 Uranium (total) > background threshold 1
30- Technetium-99 no applicable threshold 2
31 -
32
33-- °-ln'le_Qfthe C7ncrPteSamnlPt will be tPGtPH--- ---
?4_____ for deletion of cyanide and formate anion.
35 ° Section I.8-4d discusses action levels.

Source 1- 6atPd on c_nnerPtP h_a_rkground

37 sampling results.
Snuwr.sn 7^.Et-natiy*,^77v-ni.r.nwwin.._ _ -::- ----:: : nuy.

39
.fA
TV

41
42 In addition to vanadium pentoxide, two other constituents were added to
43 the basins that were on the 'Discarded Chemical Products' list. These two
44 materials ( cyanides and formic acid) were not included on the list of
" „^.u.ua not--- `5- 4E^^Intdla9{latfit3n---^j.:'^f'altFeLers because they ....be above detection limits in
46 either the concrete or soil based on the quantities known to have been added

-'_4_7_' '- to gasa-n--yun,ber 1, Random- -testing -for-- C`}anide --afid- formate an i ons w i i 3 be
per'_FUr'=n-ed_on_iupercenL _oL -the- _Concrete SamniPs to var;fy that these

49 constituents are not present in detectable concentrations.

I-111 09/25/90 2:22pm
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Table I.B-6. Analytical Methods for Structural
Component and Equipment Sample Analysis.

ParamstEr = Analvtical method a

Arsenic 6010
Yar:xm 6010-
Beryllium 6010
Cadmium 6010
Copper 6010
Chromium 6010
Lead 6010
Mercury 7740/7421
Nickel 6010
Selenium 6010
Sil-ver 5010
Vanadium 6010
Zinc 6010
ci11^.i no
! ! tlY(-. .1l16 ion chromatography
Nitrate ion chromatography
Ilranil_m ----------- - -- no ctandarri FPC

method available
-- Te^hnetil^m-QO no standard EPA

method available
^yanive wiv
Formate ion chromatography

a All numbered methods are per SW-846 except
as noted.

33 Eauioment and Nonconcrete Structural Samolina -- The 183-H Basins
34 -nonconcrete structural comoonents are being cleaned by techniques such as
35 aquablasting and wet sandblasting. Swab sampling will be performed on all
36 ec}uirmentbefore it is removed from the 183-H Basins. The 183-H Basins
37 structural components, other than concrete, will be swab sampled on a simple

- 3$ - -random ttasis-to-roii-ec^ -a--minimuw -of five samples- from a 10-foot grid pattern.
----39--- ---Pr-iar to swab saanpling, -freedom-from-{articulate cont.ami nation will be

40 verified by visual inspection and signed off by the job supervisor and/or the
41 cognizant project engineer. Surface cleanliness will be confirmed by swiping
42- - with -we-t g^..,^

V̂ f
..

]
..p

V̂ I
°

Ig°C Y^p a,a- anda11YaYLC
,y

L
,;°g the swipes.,

all
..
al 111

43
44 Because the major constituent of basin waste
45 wetted swab over 1 square foot of surface will be

-45 ---analyzed for nitrates. A second swab wetted with
47 analyzed for metals and fluoride. Analysis will
dA e6nun in T^6ls T Q_Gw awnn .n laYlc a.Y-v.

is sodium nitrate, a water-
extracted and the extract
dilute nitric acid will be

be according to the methods
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T Quality Assurance and Quality Control --Quality control samples will be
- - ' .-d^n..n ^

-..
C311eiteu in dcC"uluall c^itll SW - 846 quldellnes, where appl i cable.

? "•:enclature and definition of terms also are consistent with those
4----- ^rP epn'r.rn i ca mples-wi i 1_ ep duo i i cates ^ trip

-- 5 hlanks. field blanks, and equipment blanks. At a minimum, one sample in
5-----20 w#.i-be- divided-in the field, appropriately labeled, and treated as a blind

---- 7 duplicate. In the event that the sampling rate is less than 20 samples
8 per week or 20 samples per sampling effort, at least one duplicate sample will
9 be collected per week, or per sampling effort; whichever is greater. All

inp1--as-will=be-sulmitted-to-*_hpsa.me analvtical laCoratory. Ouplicates of
ii bCrth TurfQce anu 3iiusuflFac$ S`aniN i Ea w i i i ue i^a,=:a i ed in this manner.

12
13 At least one trip blank will be collected during each of the sampling

__14_- _effortsr- Trip blanks will be brought to the field in sealed containers and
±re_v;elenmplve• Since the samples will--- --IS _-_ _*.raresported to the laboratory withnl YI• 1-1 IV ^V... .G^

/,46 -not-be-laboratory-tgs-ted fVr vola-tiles,-ollly a-l#mlted-numbGr of Yrip blanks
::I7 will be coiiected and iaboratory grade silica sand will be used as the blank
;,,.,^^LB - ^Ilateri a i . '

,: 1s
-At-;east one field--bl-ank-w7ii- be-trarsported--from-the field to the

.4I -;aboratery for eac!± ni= iha sampling efforts. Field blanks will be treated
2Z-idenLicai to trip blanks except that they are opened in the field for about

y23 ---the same_durati9n-as-one_sample_col]ectina period, closed, properly labeled,
-24- - resealed, and transported-to the-labor°o ory with the field samples. Since the
^- - 3almpleswil-l not belaboratory tested for volatiles, only a-limited number of

trio blanks will he used,

.. 1. --- ^ -'.-,1oF'v u^ i
he cnl i a• e^i ^iLring eac h

.
Qf r.

. .
an- At ^ --

29 = sa^p'ling=erforts. -^^_ip:^ent 5lanks wiil be identical to trip blanks except
30 that they will be opened in the field and-poured over or through the sample
31 collecting equipment before sampling.
32
33 - The analytical laboratory wlll-prov-ide the speclf;c hahl,lated
34 information regarding accuracy, precision, and detection limits, or practical
35 quantification limits for each analytical constituent for each of the

-----36----analyticai-m€thods-used. infor,,,ation_reqardinq the accuracy and precision
37---- would be data representative -0f-thei!- periodic-assessment of the measurement
3a quality indicators, i.e., representative values for the previous several weeks^_
j9 or months.- Reported detection limits information will be the measured limits

;recific to the analytical method over that period in which the samples were
41 analyzed.
42 -
-.'_ _ '" `'n^-----^ °.^ - ^3^#_^a __...^,,^C^,^ ^amollna --The 183-H Basins
44 are four concrete-walled rectangular basins which held liquid wastes and
43 -- siudges: The sampling, analysis,-and characterization of the sludges in 8asin
46 Number 1 are described in Appendix B. The sampling, analysis, and

_--='--=47. _-.cl,+arac+ G a:aa
er;s^+inn nf ne+2$--fdr-?351n-NLmb@ri2 ,- 3, and 4 ar° d@Scrihnri inwrv:s- ^1 --nasi

48 Appendix H. The waste characteristics are summarized from the site
-.49-- rharacterl7.n.tlnn rennr.+e ee Fnllnue•

4FMV1 Y.i V.i 1 V 1 1 V,IJ.

1-113



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 3

09/28/90

Basin Plumbers
2 Waste types ' 2 3 4

4 Discarded chemical product EHWa EHW EHW EHW
5
-5 Dangerous waste mixture EHW EHW EHW EHW
7

---- $__ _ Ilangermus_waste charactari-stics: Toxic Toxic Toxic Toxic
9 -liquid (based on c-hromium )--- WTn^ WT01 WT01 WTO1

,H

..v.

.,,
11
12 aEHW - extremely hazardous waste.
ia.d
7d

15 The basin waste sludges and liquids have been removed, stabilized/
-:!AA.so_lddified,-and-placed-in-drums-fer storage. - Basin walls-and-fYoors are-being

sec6fttaraifiat€ats remo^e residues. The sampling plan includes samples of the
-_"`T^-----yal_l-s-a{:d-fl^ors to e.`Saluate-thEeffecti'leness of de:Ontamination and to

^^b9 document residual decontamination. Sampling of the basin walls and floors
20_ wii?be perfrirmedusing the 'stratified_random'-sampling technique described

in SW-846. The four identified strata are the sedimentation basin floors, the
=.a22 flocculation basin floors, the basin walls that have been exposed to liquid
`''23 wastes, and the walls above the liquid wastes high-water mark. These strata

24 were chosen on the basis of the relative exposure to liquids and sludges.
25 Sedimentation basin floors have been exposed to sludge with the hydraulic

- 26-- -pressure produced by the highest liquid waste levels above the sludge.
21 Flocculation basin floors in some basins have either not been exposed to heavy
28 sludge deposits or have been exposed to lower liquid waste hydraulic pressure.

-------2_q_---=-BaSin-wai-ks-=bs'low=the--11t?^`u=W3ts'r.mark-S'-+?avE $ec'n-exposCd primarily to liquid
--- 30-----wastes-.---Walls above the `high-water marks' have not been extensively exposed

31 --to-wastes but may be contaminated due to evaporation-vapors.
,.,
.JL

33 In each of the four 183-H Basins, a total of 21 concrete samples will be
3^ taken as shown in Table I.B-7. Five of the sample locations in the basin
35 floor have been randomly selected. The sixth is an authoritative (nonrandom)
3E- -_po°r,-t-located--rcar each baSin's-iow po-lft-.-- The -four-flocculation fl oor
37 samples are all random. A second authoritative point wiLl be field located on
38 a fracture or crack in the floor or wall of each basin. A total of ten

^- - 9 -i - - - ^- ^, l - B-=- ;-._. . _» $anu6m}y set8c^fid-'amplE iCca^ioifs nave ueo^i 1dentified for each 0 t h e four
40 walls of each basin; five from the upper portion of the wall, above the high-
41 liquid level, and five from below this mark. Duplicate samples and blanks

----_42---will--be-taken-as dis_cuss€d earl_i-ei'-in_the-Quality-Assurance and Quality
----Cofltf'rri- SectidfY -afld- shown- 1n iab l e i. a- 7.

45 Sample locations have been determined by the intersection of vertical and
46 horizontal -grid iines ( 2-foot spacing) for-waiis and by north-south and

_ --47_- gast-weat-grid-_lines_-(5--fopt_spaci_ng) for floors. Random numbers were used to
4^- -€irs-t-s@lect -3 3a5 P} wnll and ther, to ehoo5e tiie euniber€d 5rid 17nes for the

4y sample iocations in each strata. Intersecting grid lines then uniquely
50 determine the sample locations. The sample locations are shown in
51 Figures I.B-11 through I.8-13.

I -i i4 „ .:
.,
c

., _
- vy ^LS/yu c^pm
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1 Table I.B-7. Number of Concrete Samples, Duplicates,
' - -and Blanks fsr 18:-H Basins.

r

5
V

7__ 8ackorgi
8 Subto-
9

10 Basin 1
ii
12

-T3
ia
i5
,^.^

i..-"T-/_1 • L1 1 1 1 1

19- Basin 2 25
N7n Sedimentation Floor 6
,-7721 -Flocculation Floor 4
ZZ Crack 1
ri23 upper Walls 5
y. C
G`T LVwer- "Cl ^ I^

25 Subtotal 21 1 1 1 1zb-

8asin 3
__^_^ •

^eu-e^u•_•e-ia-e^lnn FIaL^r 6

29., Flocculation Floor 4
^vl 1-M9PY

Yv^.A
1

jr- -- llptrlAN Wa,l l t

32 Lower Walls 5
S'.:htotal ^, .

34.
35 Basin 4
36- Sedimentation Floor 6
37 Flocculation Floor 4
38 Crack 1
39 Upper iva i i s - - 5
40 Lower Walls 5
41 Subtot a l - 21 - 1 - 1 -1 1
A9 __

Blanksa
Concrete _ Duolicate aTrio __ Field__ Esiuipment .____ Total

8 1 1 1

6
1

1

Sedimentation Floor
Flocculation Flonr

rraCk

upperwa'1ls --

25

43 Tota_l-- -- 92 - 5 - 5 5 5
44
45

-46 a SW 846 guidance for representative duplicates and blanks, which
41-_ --__^^piogy-tentativeiy aooroved, ic minimally 5 percent of total
48 sampling or one-set per week. The values shown in this table
49 reflect the minimum number of duplicates and blanks to be taken.
5C „1 ^--'naaiz^QnaL_dupliCatES_and_planks may be taken at the discretion

` ---of-the field team leader.

25
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Figure I.B-12. Concrete Wall Sample Locations for Basin Numbers 3 and 4.
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Concreie Rackground Samoies --Concrete background samples will be taken
from the exposed south-facing ezterior wall at the extreme south end of the.

3 basins. The randomly chosen sample locations are shown in Figure 1.8-14.
4

Tselve background samples ( including one duplicate sample and three
6 blanks) will be taken. Blanks will be taken as described in the quality
Z-_ assurance section and as shown in Table I.B-7. Background sampling

---8------rgquiremerts are currently under review by Westinghouse Hanford and the
9 DOE-RL, and a proposed Hanford Site policy for establishing the minimum number

10 of samples Is contemplated. For the 183-H Basins, the selection of the number
11 of background samples has been based on standard engineering practices,
12 EPA guidelines, and professional judgement.
13

_ --11---= -- -- Tke--field location of the background sampling area was established by
Tig.W,ney t^P-exte!'i-OrsouthwEst-GornQr-of the- 183-1i-Ratint; and it was noted

.} 16 that the southern exterior of Basin Number 4 has a prominent vertical line
^^`,17 running the height of the wall from the imprint of the concrete forms. The

-_""1^_-•-_area_fr-5lilLwiu'.cli bacl4flTpund_Samples_will heenllected; is a rectangle
4v1-3- -- beg-inning-at-Ghe-top of-the -wa?l,-extendfng -dpwn -thg-vertical line for

-_=E=`20----10 feelr,and-transversing horizontally east for 150 feet; this yields a sample
2T c^;,ection area that is 10 feet by 150 feet. Sampie_iocations were selected

-- 4" 22 --a!^tthe ir±er-sec±icn -0 fheriza...al and vertical grid l ine+ ^space at 5-foot and
-_----f.--g--7-{^ot---3^ete'^ia-a-s-y-s`W@.L>.@:y.---!ia#8^r^^.f^fe nr§ k_I_r9-u.raE4i--tr s`^l'c'^t the

24 specific intersections.
95

^^5 The exterior south wall of the 183-H Basins has been justified as the
_i souresof the- concrete background-samples-because it is physically separated

L8 from the waste containment walls by the effluent flume and the overflow flume,
29 and the concrete was poured at the same time as the basins. The effluent

---30 ---flu-me-and-t`ne-overflovi flume never received basin wastes because the waste
31 levels never reached the lip of the overflow flume, so the background sampling
32 wall was never affected by liquid wastes migrating through the concrete walls.

_ " dition-ally; rt --r, the exterrur-s ide-Jf the waN tirat -wi i i be used to
-34---- -esi;ablish background-v"s, so liquid vapor contamination would have been
35 unlikely.

Concrete Sampling Techniaue --The weight of concrete needed from each
sample point is a minimum of 5 ounces. Removal of the concrete samples will
be performed `dry' to eliminate any pre-analysis leach or contamination
ef€8ct#-by i:oring-.tr :utti"g ^#i^`7r ^`bFt^.= ^unCre}ce 33mple'3-iTiay be collected by
chipping or coring. For chipping, a concrete sample will be extracted from
the s^^=" _.̂ ŝce-r"•-ftu-,.t+l-t' t Of_ 11°I- grooi9i t_abi4.i.;t-_1-. 6 ..̂ t o 2 •_^^ g =a-se parta; ^ ir,ches apart
and 10.5 inches long in the surface. The grooves will be cut at least
2 inches deep and one groove will be angled at about 30 degrees toward the
other to yield a narrow triangular sample segment between the bottoms of the
grooves. Cross-grooves perpendicular to the ends of the sample grooves will
permit the sample to be broken by prying out from the surface to yield a
pr-ism-shaped- sampie piece with an intact surface layer.

Commercial equipment for cutting grooves is available. The equipment
^p^r^*et d^; ty prte:ms^*=r__'• ,;_ ^°ive-: ;,:,,act bits: -- The blts are readi ly
Gleaned- ,Q-@i im-inate -Cro3s-cQntamiitat-ion-oetiieen- sampies.---CQncr t core

1-119 09/25/90 2:23pm
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1- drilled samples (1-inch.to_3-inch diameter) may be taken from the floor or
2 walls. Commercial coring equipment is readily available and can be cleaned to
i prevent cross contamination between samples.
.
Y

5----------1:B-4c(2) Sampling -to -Assgss -Cantami-nation in-Soi-1s. The soil sampling
--_=-==_5-=_-==program=has-been-d¢,igned=ta assest=the nature-and=extant-oF : ontamination

7 with_in the _vadose zone beneath and surrounding the 183-H Basins. This
^ 1

+ -}C-^ ••_^^r-`i s3u'i'i 1 i^ NFYi i Eci32rTi'iu it iiaSScSs Z. iQSit:Me-up^^r3nS -aS -^psC i L:^eu__waucr

----9-- l:colegy _regulati-ons (-WAC 173-303-E1-0), Accerding to these regulations, two
10 closure options are available.
11
12 . Clean closure--Removal, as needed, of above action-level
13 contamination.
IaI

i^ . Landfill ciosure--In-place disposal, long-term landfill monitoring.
16

The 1_andf-i]1-cl4sureopt_iDn would-bE exercised only if clean closure has
418 been demonstrated to be impractical. Landfill closure may still necessitate
"-79 partial removal of contaminated soils, particularly, if such soils are
sZ0 - designated extremeiy hazardous wastes under WAC 173-303.
r-..F T
`,:z2- The 183-H Basins have been included in the 100-HR-1 operable unit.

ascizrdan_ce with,-the.lfanf2rtL fecleral_ facil i t,vAareement_ andCpnseat Order,
24• the 1"uu"-HR-1 operable unit has been designated for RCRA facility
25 investigation/corrective measures study. Soil sampling activities will be
26-= -perf1)irmed-iA ac-i.flrdancg wi-th-WeStittali?1iSa kanfrrd GolTipany's environmental

--------^=----prof^.-ef}ure$'usl-ngthe=
-̂
:7'r`lrY}u:enta'i :rvest

.
igation and Site Characterization

_ _ _ ....._ ^.-, .r.:
9__ _-17^nltl§i.^__llP.l'bl1=^r^ lYnY):

L7

30 Conceutual Model of Soil Contamination --The nature of potential soil
3•r contamination surrounding the 183-H Basins has been inferred from the
32 operational history of the facility, chemical analyses of solid and liquid
5"3- Wasie#- cwta ITSv&Vitili55- tire 183=4r^3s 7fls- ^nkuend'ii:ei - 9 -'aiid i}]-. -aihf exarli i iiat i 6 r1
34, of groundwater monitorinq data (Appendix K). These data indicate that
3y

^+. + 3 ' «
^

; . ,...., i.,....i.-= -_s^uQrgaPric_io!!sk}tiden_ -!i1 ^7da1FS^-mirzalS ,-co?^Qn ^6_n_fi and ,:^N ICYCIJ uf
36 radionuclides, are the contaminants of interest. -
37
38 In 1978, nitrate levels observed in a downgradient groundwater monitoring

-39-- well suggested a leak from the 183-H Basins. Because it was the only basin in
---=-411--__ use-at--the_ #.ime-z - #h?--leak-was- ±hough#- ±o- have been--frr3^s-Ba-sln Number--1. prior

^I tR- fie:r-^^ ^-so#a1= e a-poat^-6ri- flaS#trs, ;a.in Ps•ri^t5er3-z, 3, and ^ i:^re
42 preparatorily cleaned and a sprayed-on Hypalon internal basin liner was placed
-4-3 ---in e-ach. - S-ubseguefliriy, -the liiquid-from-i3a3in-Number i was transferred to the

^_==-^k-=??^* 1^as,^s;^ ,^^mavea-in-lgr±^^ and further use of Basin
45 Number 1 as a solar evaporator has not occurred. Continuation of groundwater
46-_- mAniterilLSl has-shnwn-a-gen._.-ara1. decre ase in theconr_entr.-ataon.. of-indir-atnr---.
G7 nnramntnne .. v... .....^..^. a. .
•e
Yo

• .. i i i •....aa..Waste-cons#ituents=x=thin ^h2 lo3-H Basrs l^4U1u ^ may have migrated
50-- `ini;o=the soilthrough the concrete fioors and wails of the basins. Prior to
1 solar evaporation usage and because basin liners were not used, the concrete

--- e2----walls-and-floors-may have become saturated during the approximate 12-year

1-121
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1 period of water filtration operat`on, thus establishing migration pathways.
2 Also, hairline cracks or other discontinuities in the concrete could have
3 provided preferred pathways for migration of the liquid waste. The concrete
4 __ and hairline cracks would have filtered the sludges and crystalline
5 precipitates, restricting their migration into the underlying soils. The
6 migration of liquid waste and subsequent distribution of potential soil
7 contamination also would have been influenced by the presence of the layer of
8 asphalt paper immediately beneath the concrete floors of the basins. The

reUtlieely impe. . eabTn ha.^x_tgndad--to redistribute
10 _any migrating lislu_id_. either toward breaks or seams within the layer, or
11 toward the layer's perimeter ( beneath the edges of the 183-H Basins). The
12 _nresentcnnditioqof the asphatt papar layar is not known, nor was it
13 ascertained before solar evaporation usage in 1974.
14

i5 No data have been obtained on the distribution of the waste constituents
16 within the underlying soils. Because the concrete and underlying asphalt

e^._i? s'
- - i a c a

of, Naper WOttid 'rtar2 reS^ricted t^^Et raL8 u^ liqitid WaSte ml^rdtiun^ it was 11kEiy
=1"8 -that the underlying natural saiis would have remained unsaturated. However,

9 the soil layer immediately underlying the asphalt paper was constructed with
^G -eompactgd-fine sand fill. Since the average pore size of the typical

_conpacted_fiT1 was_considerably smaller than that of the underlying native
^^L2 Pasco gravels, capiliary potential would have been greater within the fill.
=°23 Consequently, the retained moisture content of the fill layer would be

24 greater, migrating fluids would have tended to be retained, and fluids would
25 have spread laterally in this layer until the fill layer became saturated.
26 Within the underlying coarse-grained Pasco gravels, migration would have been
27 largely controlled by downward gravity instead of lateral capillary forces.
28 Therefore, liquid migration in the Pasco gravels would be predominantly
2°.-__ -dowr±war::=and_l_at-eral-s8readino--wou1. d--be-minimai._--As-a-result:-the-downward
3^-=---iRi-gr2Ei-On nf-1?quid-waStes-would-be--l-argely-Ct?n`rined to the immediate zone
31 beneath the 183-H Basins until reaching the water table.
32
33 - The mobile waste ( liquid) constituents from Basin Number 1 were inferred

• 34 to have migrated to the water table, approximately 40 feet beneath the
35 183-H Basins. Comparison of the chemical analyses of the 183-H Basins' liquid
36 waste (Tab?es I.A=15 ard 1?) with those from the groundwater from the

_T1e^s7^bgrin^..mgnitg,r_i_rto wel ls_has- indirgted-fhat many of the nrimary
38 constituents of the liquid waste correlated with the downgradient samples.
39

40 List of Analvtes --Primary potential soil contaminants were identified
41- from tabulations of waste materials discharged to the 183-H Basins; from
a °- °`_--.^ ^neirri:. a l anaNyses of Lhe-bas}n sludges, prectpitates;-and liquids; and from
43-- -- chemical analyses of samples from downgradient groundwater monitoring wells.
44 The source information supporting this selection is presented in Sections I.A

----_---45--_ and--III.A= --Tha following_-potential contaminants; listed in Table I.B-5, have
_ 46_ _ been se-lected to serve as sampling parameters for the nature and extent of

47 contamination.
dR

49

I-1L2
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--- 1 I^etallic iolls:---= arse,^,iC CCpp2r siiver
2 barium lead vanadium
3 hgryllium mercury zinc
4 cadmium nickel
5 chromium selenium.
e

7 Nnn-nmtallic ions: fluoride nitrate.
8

4--- -;;n additian te-tFw m®tallic and-nGn-metallic-sampiing parameters,
:t3 toRsidara'#Otr liaist-iw-Ti.errto-rad-ifiictiSe- corsi;ltuents< The- concentrations
I^ of gross-aipha and gross beta h ave been highest in the groundwater
12---'--constituertts-i^^nediately downgradient-of the 183-H Basins. Uranium isotopes
13 and technetium-99 concentrations have been measured in the solid and liquid

portiL`nS oi-t.'}e-183-ti-Rasi^F`--yS?-s*.$ --re5p2£-t'v9iy: These=+3sv^-b@n
i^ categorized as low-level, nontransuranic radioactive waste. They also have

=ta- =-beesr identif3ed asgraunsawaLer contaminants asEociated with the 183-H Basins.
,.,-47 Strontium-90 and cobalt-60 were also detected in groundwater downgradient of

-,-t==°bI8 *__he 1R3-H-Basins ( both less than 1 part per million); but the concentrations
-^eRe extremely iow, and thus, were not selected as additional sampling- ^_^;: parame^^rs.

'=* ^,•^ L1

Based on this information and the information presented in Sections I.A
.^ -an^i:TS<-N, 1^ i'vl I^''' radiCfiti£lifies have beer: selected as additional
r-2A. sampling parameters.
25

-
fl Q 1/\A!. r,w1 _± nt ,l w.^ww.. -^-{.-__ ^-ad}f3aCt ^^.\/@ ,. ii on Sm-w^ai yrwa alMlla
Z technetium-99 gross beta.
c

---iy -- Based on the downgradient groundwater Well reports, the following
^ J _ l_. l^ __{^!^^^i!?^^::?vs?-Jeeft seec1

^ea as a
JJ

aQ
•

it
•

Sonai sampiing parameters.
x
32 Groundwater ions: manganese sulfate sodium.
33'
,4, Although some organic compounds were processed through the 183-H Basins
35 (i.e., vaporized), their volumes were too small to be considered as soil

-====3`= saqpl-ing=paFameter:. The field screening of the soil samples and concrete
-37 cores-for vo-lat-ile organic,-wi-1'-p-rovide a--means-of-ehecking for the presence
38 of such compounds.
39
A 13 rn F.f l-e tm.. ,^tlismBtFri-.ffor SC#^- 1?^ ^r - Lr ^ Sam ^^ t

.,
4 analysis^14ama3€- 15

- presentadTn Tatie 12-8, A. summary of all the soil samples, duplicates, and
42 blanks Is presented in Table 1.8-9..'2^j
Al - gkase I;^„ailow) soil 3amplina
45
46 The soil sampling plan has been divided into two phases. Phase I
47----evaluates-the-shallow soii immediately beneath the basins. Phase II looks at
48 the deep vadose zone and delineates the 183-H Basins contaminant plumes. The
49 results of the Phase I soil sampling will be used to guide the Phase II soil

---- -%-- sampling locations. The Phase I soil sampling has been divided into three
-parts:_--background, internal basins, and perimeter soil sampling.
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Table I.B-8. Analytical Methods for Soil Sampling Analysis.

Constituent

Arsenic
Barium
Beryiiium

-__-Cadmium

Cp^hromium
ti.b'yY6rY . . .

Lead
Manganese
Mercury

- - Ni ckel
Selenium
Silver
Sodium
Vanadium
Zinc
Fluoride
Nitrate
au-^ aLe-
Uranium, total
Techneti_um-99_
Gross alpha
Gross beta

Analytical method

SW-846, 6010
SW-846, 6010
JW=846, 6010
SW-846, 6010
SW-846, 6010
sW-g46 _n_ in

SW-846; 6010
SW-846, 6010
SW-846, 7471
SW-846, 6010
SW-846, 60-10
SW-846, 6010
SW-846, 6010
SW-846, 6010

_ SW-846, 6010
Ion Chromatography
Ion Chromatography
ion-Chi"omatt7graph)r ---
EPA 600/4-80-032

Na EPA-or SW 846 method
No EPA or SW 846 method
No EPA or SW 846 method

Action level

> background threshold
> background threshold
> background threshold
> background threshold
> background threshold
> background threshold
> background threshold
> background threshold
> background threshold
> background threshold
> background threshold
> background threshold
> background threshold
> background threshold
> background threshold
> background threshold
> background threshold

-> backgrounu' threshOld
> background threshold
no applicable threshold
no applicable threshold
no applicable threshold

Source

29 Source 1 Based on background soil sampling results.
_ 30 Source Z- Not naturally cccurring

33
314 The b'a^kgroui^d soil sample location has been chosen to provide an
35 uncontaminated database. The rest of the Phase I soil sampling has.been
36- -- desi-gsed- to--determine--whet,4er contamin-ants-''rom- t,he--18-3--k!- Bas-ins--have impacted
37 the shallow soils beneath and immediately surrounding the basin walls and
38-- -fl-oors.-- The samplirg also focuses on locations where migrating liquids may
39 have been directed by the underlying asphalt paper layer, particularly
40 surrounding the perimeter of the 183-H Basins. A total of 78 samples
41 (including duplicates and blanks) will be taken for analysis during the
42 Phase I sampling effort. All soil sampling operations and procedures will
-43-----con€orm-ts Westi-nghotue-Hanford-Com^afly's environmental procedures
44 (WHC-CM-7-7) and will be documented in the field sampling records.
Y.02
46---Back4raund-Soi-l---Samelps ---Background--soil---sampTes-will-be-coU ected--for

--47 comparison with the Phase I and Phase II samples. Because of the wide range
48----=of-activiti-es-conducted--throughaut-the-i0^7i1 Area and-the-associated potential
49 for soil contami-nation,-background soil samples will be collected on unused
N aids west if ttig-}Og-HArea ;^hdary (Fig'.:re The area selected for

!4I-

51 background soil sampling is similar in size to the expected maximum affected
S[ soils area of the 183-H Basins.
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1 --iabie-I.@--g.-liumber of-Soii Sampies, Duplicates, and Blanks for 183-H Basins.

Rianksa

Soil Duolicate a Trio Field Eauioment Total
6 Phacp T ( cha11nW1

7--_^-
_ .-.._.._..,
Ran L-........ao.: v;: 0

1 - 1
12

_- o ^ubtOtai 8 1 1 1 1 12

a BaSiPi ib
-10 Sedimentation 6

11 flocculation 4
12 Crack 1
13 Subtotal 11 - 1 - 1 1 1 15

14 Basin 2
15 Sedimentation 6

Fl/,

cul- tlon 4Vb 4

i_raric 1
"zs Subtotal I1 1 1 1 1 15

R@Basin

Sedimentation 6
Flocculation 4

ID:_^2 Creck 1
_+9L.%- .iYl(LYiQI - ll t 15
?4 Racin ab

25 Sedimentatinn 6

i. ACiiiCtuiati"ui:
k tCr^c I1

lA Subtotal 11 - 11
enc^ na^_.:n_ nn_r__m__e.e_.-rr-o: r:^ tv

10

31. Total Phase I 62 4 4 4 4 78
32.
--

Pha s e (delp)
-.:.j._------ - ;uants..-- ::-A v c.-----=-ea".^. ^_u_ ^ 1

,
- : : - - : 13

34. Internal Basins 24 1 1 1 1 28
.- tXtarnal Raeine 31 1 . 1 - 1 i 31 S

36 Total Phase II 64 3 3 3 3 76
37

38 Total - I26 7 7 7 7 154
39

_4Âj- a_ =°"h ;11i^4r^ce _t or representa ti_vt_ duplicates and blanks, which
41 Ecology tentatively has approved, i s minimally 5 percent of total
42 sampling or one set per week. This represents the minimum number
43 of duplicates and blanks to be take n and, as warranted, the field
44- __ sampLing team may take more.

-b-----45 Basin Numbers 1 and 4 will be sampl ed concurrently; therefore,
--- 40- - sampling dupiicates and bianks will be 5 percent.

47--- _- C Basin perimeter sampling may be conducted concurrently with
haraII sa^^l :^r, t fo ra, -,,, ^ _. v m..or-e- samD'^1^.4- duP]icates and bla^ks

1 may be
rorn:iro:i

d e^oo May not b necessary (Phase II -Deep Soil Background Samples).
^i
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d ! .` ',^ ^a4;grlunu ^-i=i= ;dilp}e }7ra`ior c S^iDwr -;n FJ gUr? 1:B-i 5 represent the
4 ra^dcmly aeleYted i^tprsectiqns c^ th€ bacKyrCU nd sampie points. Background

sample locations have been selected at the intersection of grid lines for a
4 50-foot spacing on the 500-feet by 500-feet sampling area. Secondary
5 locations to be used if sampling at the primary locations are not technically
6 or practicably feasible are also shown. If required, the sampling personnel
7 will have the discretion to collect the samples within a radius of 1/2 grid

---$-- i}m-L, ( IG5 f^cet) from the rarldo-Sliy selected sample points.
9

10 The.12 background samples (including duplicates and blanks) will be
11 collestedbybackhoe 9r hand excavation from a depth of about 2 feet below the
12- c:rrent grourd surface. Thi- deoth minimiZes_the influences from the
13 --==vegetati_ve-=covsr--and/or-_potentlak-airborne so?^t%man^ta,n: ^rab sampies of
14 the undisturbed soil will be collected and processed in accordance with the

-- --1.-".-- Westingiivuse Hanford cnVironmentai procedures ( WHC-CM-7-7).
,e
10 /,

----_ Vui^.lit_F-;.ontriJl - ^ai}76-1i_-i"s// 11--he-.r.n h^_ ^ r^- r- h d^'u C^ 4Ar; y^lec^._^_ ^^c^c.=ki@_-1^-.,^-^^_
-,^4 8 guidance. At least one trip blank, field blank, and equipment blank will be

c.'TI-iected--durinq -b-acicgrourd--sampiing (Tabi e I-. B-9 ) . At least one -dup i i cate
&W background sample will be collected for quality assurance purposes, using a

==-rand4m vimber=generai:>-ng= process =as for the o tber samp i es . Each background
v'° t2 ---sample and--biaftk wiii_be=anaiyzed r'_or_thQ par_ameters iistefi i n Table i.B-8.

zs
A17-background soilsamplQswill_be field-screened for volatile organic

25 collpoun^s and monitored with hand-held instruments for gamma radiation. These
26 readings will-be recorded in the field sampling record. The Hanford Site

'_ background soil sampling requirements presently are under review by
d Y)estinghQuse Hanford.and-the nnF-Ri_rand aarPosed--HanfordSi*_e---policy-for

--e-sta-blishinr}ihaminimul^n required number of samples is anticipated. For the
-30 _183-H 8asins, the selection of the number of background samples has been based

_--^- upcrat_ndard--engineering practice, EPA guidance, and professional judgment.
32 For the 183-H Basins, a total of twelve background samples (including one
33 duplicate and three blanks) will be collected.
34,
35 -_-- In-ternal-Basin--Soil--Samcl-es --The-objecti-vgs-of the internal basin shallow
36- soil sampling have been to determine whether contaminated liquids escaped the
37 basins; and what distributionsuch_contamination_may_have had in the
38 immediately underlying soils. This information will be used in selecting the
39 deep soil_samolinalocatians_for_phm II sampling,
40
41 Accessto the_underlyi-ng-soils-will-be obtained-by coring through the
42 183-H Basins' concrete floors; (Figure I.B-16). The core/, holes will be
43 drill-ed-tethe-^i-ametpr--nf_-2 ;^g;a^ead@rd-cJnC.rPtP coring

44equipment,_From the concrete care hole accesses, grab samples of the
^^ a?der>yii+g=sofls=wi^1=be-colle=ted with clean, stainless steel sampling tools,
46 and transferred to a clean, stainless steel mixing bowl. When a sufficient
47 -- amount-of sampie has been obtained for all of the required analyses, the
48 sample will be thoroughly mixed, placed in appropriate sample containers along
4-9-_--+vitfi-any r-eW red sampiepreservatives, andsi;cred appropriately until sent to
50 the analyzing laboratory under chain of custody procedures. Sampling

° °qui;-t ^i-1' ^e-d2contaminated `between samples and after-sample collection.
L- All of the sampiin-y-wili be perr`ormed in accordance with Westinghouse Hanford
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bompany's-erv,ronmPntat prtceuu*as wa^= s^ j^y A11 t^e samples and blanks
2_ _will_be analyzed_for-the parameters listed in Table-I.B-8. 4ll--soil samples
3 and concrete cores will be field-screened for volatile organic compounds and
-4 -menatored-wdth-hand=held instruments for gamma radiation. These readings will
5-_=-be recorded-;n thee_field sampling records. Then the core holes in the
6 --=1-E3°H-Bas=:r.s' €"voors -will -be-backfilled-with-concrete to prevent infiltration
7 of precipitation.

--=9-- ------Ber_ese-speci-#ic--po-}nts af 1`okag` asscciated with the high-nitrate
-----113----levels in 1978 could not be identified, a random sampling scheme has been

11 prepared. Five random sampling points have been selected within the floor of
12 each sed9mentarion basin (total_of 20 sample points). Four random sampling
13 points have been selecte-dwithir the_fl9or 9f_each-flocculation basin (total
14---- of 1-6 sample-points)-.- Dne-authoritative (-nonrandom) sampling point will be
'E --fie'-d locat^d`near@^ucfi'3a5?f3'-iow-point-iii eac h of the sedimentation basins15
16 ---(tota? of four sample points). A second authoritative (nonrandom) sampling

:-717 point will be field located on a fracture (crack) in the concrete floor of
each of the four basins (total of four sample points). Thus, a total of

-44 sampies will be taken through-the floors of the 183-H Basins.
Alo
^r The`-randoml -selected floor sam liny p g points were derived from the 5-feet

'a2 by 5-feet grid, as shown in Figure I.B-16. The samples will be taken at the
73 -__-intersections of--randomly selected grid tines. Two=digi* random numbers,
U produced by a random number generator, were used to select the sample
25 iocations. if required, the sampling personnel will have the discretion to
25 collect the samples within a radius of 1/2 grid space (2.5 feet) from the

_-,;-- .^----- a^IdOft11V GPIP['LP(1 ^amnl0 nninferandomly3 + __•_____ .^... r.,.......

29 At each sample point, the concrete floor of the basin will be vertically
-----30 ---cored-and -soil- samples-will- be taken-immediately beneath-the asphalt paper

^?-_---_-_-lineM==-_nne-soil sam^ie-will he collected at each location for analysis. One
32 additionai-soil samples -wiii -be coiiected-for duplicate analysis, from either
33' a sedimentation basin floor location, or from a flocculation basin floor
34, location. The duplicate sample location will be randomly selected at the

-35 time of sampling. -The duplicate sample will be a field grab sample from the
36 randomly_selectedloca-t-ion.- Quality control samples will be taken as

-- _37 _--prescribed by .SW 846_ At-loast-one trip-blank, -f1eld blank, and equipment
-_38-plank wi1_7-bPcollec±ed_during the internal basin sampling (Table I.B-9).sy

--- •• - - -183-HBasin'sPerimetPr5oil Camnlae --The objective of the perimeter
41 basin soil sampling will be to determine where contaminants have migrated
42 from the 183-H Basin into the surrounding soil.
'IJ

44 Soil samples will be collected adjacent to the exterior surface of the
4^ --basin waiis at six randomly selected locations, two along each of the east,
46 south, and west sides of the 183-H Basins. The linear sampling grids and the
47 randomly selected sampling locations are shown in Figure I.B-16. These
48 sample points were selected b,v-therandomselection_process. If reauired,
49 the sampling personnel have the discretion to collect the samples within
o :jr grz sva€e .Fi ♦ ♦ lR^ ^ ^^..- .. .. ^I^eL)-_f^Sfllthe^ar1V1[llll^_sCl^44eY39111 u1e uuintSe
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1 The north, east, west, and part of the south sides of the 183-H Basins,
2_have seil hP_rmP('i against the outside of the basin walls (see Figure I.B-4).
3 The berm on the north side of the basins is more extensive and will be
4 sampled during Phase II with a drill rig. At each sampling location on the
5 ---eastand-w€st-side-s.-two -soilsamoleswill be collected. The first will be

_ a+--The tsstarfate ^tweeTs the- base of the rnnrrate wall and the
_^ .-b^I,Fi^LgiY Y Y

_7-°=-asNhalt. NaNer layer: At each iocation, a second sample will be collected of
8- the berm soil adjacent to the outer surface of the wall, at a height of

-----a 3-fee*Y-above-the-base-o-f xhe-adall:---At-gachsampling-location on the south
10 side of the 183-H Basins ( where there isn't a berm), one soil sample will be
11------ --^-Q-1-le-c-ted--6-;(lchss-^.+eneath ±he-base o-f-thE-basin overflow structure.- ^^ ••--

13 The 183-H Basins' perimeter soil samples will be obtained, screened, and
14---stor€d in the same manner as described for the internal basin samples. All of
35 the s amples and blanks will be analyzed for the parameters listed in
16 Table 1.8-8. All soil samples will be field-screened for volatile organic

fo r gammayauuna,..^ ct)mpOUn^ aTd-md(fiStQred-Witfi tian$^h€id 'InSti'fSmCntS 'fur radiation. The
-----G^ ^-eadTngs will-tse recorded in the field sampling (lcgboek, recer,..

.„
^n

^`^0 Access to the sample locations will be provided, where feasible, by
^1 coring through the concrete walls or by external backhoe excavation. Due to

F=-22 tfie-p6ssibiiity of old foundation or basin floor structures being present on
";73 the west and south sides of the basins, additional concrete coring may be
24 required to provide access to the underlying soil. If required, this will be
?_5 done in the same way as the basin floor coring. The soil excavations will be
M'- backfilled with the excavated material to preclude preferential pathways for
27 natural precipitation infiltration.
28
29 Oualitv Assuranceand O ualit y Control --Quality control soil samples will

30----be-collected in accordance with SW-846 guidelines, where applicable.
31 Nomenclature and definition of terms also will be consistent with those

-'â*_ y ôon- rni sampies will be duplicates, field^^ in0nt^f^ed in sW-^4a. --̂ ua^ t._. --.r
33 blanks, equipment blanks, and trip blanks. At a minimum, one sample in
34 20 (5 perce.^.t) will be divided in the field, appropriately labeled, and
35 treated as a duplicate. In the event that the sampling rate is less than
36_ -20 -s-ampl^s-pp,r week nr 20 samples per sampling effort; at least one duplicate
37 sample will be collected per week, or per sampling effort; whichever is
38 greater. All samples will be submitted to the same analytical laboratory.
39 Duplicates for both shallow and deep soil samples will be handled in this
. 11

41
...o..,,^, .

42 At least one trip blank will be collected during each of the sampling
-43 - eficrts. Trip blanks (aralyt€ free water) will be brought to the field in
- 44--- seaied-containers--and--trasssported-to-the--l-aboratory-with the other-samples.
45 Since the samples will not be laboratory tested for volatiles, only the trip
46 blanks will be collected and analyzed to identify transportation and _
47 laboratory induced contamination. A certified composition silica sand-may be

to

Si the field to the laboratory during each of the sampling.

48 used as the blank material.

50 At least one field blank (analyte free water) will

52 ' will be treated identically to trip blanks, except that

be transported from
efforts. Field blanks
they are opened in the

i
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^_ =1 Tlei - 7-ir-aDolt--Ln?-$ddF!e-=4urati-prl as typic3!-Sample-Cplle6
;
Jn, C ^3sed,

properly labeled, resealed,and transported to the laboratory with the other
sampl4s-.==-Since-thG-samples-will not_ha_ -laboratory tOCtPfI for volatiles, only

4 LL= t t_! 1_ 1.^ l^ ^ r• l, cnC r^reiu SranK^ ^ir^ be used to-'rcent'rfy-the-backgrourta rTeid (site) induced
5 contamination.
6
7 At least one equipment blank will be collected during each of the
8 sampling efforts. Equipment blanks will be processed identically to trip
9 blanks except that they will be opened in the field and poured over, or

10 through, the sample collecting equipment before sampling to identify the
11- --effect4veness- of th e f i e l d samN l I ng der.ontalTl I nat 1on .
12
13 The laboratory will ensure the integrity and validity of test results
14 through implementation of an internal quality control program. The program
i5 will meet the quality controfi criteria of EPA guidelines and, as applicable,
15 S'e-846, and The Handbook for-Ana7ytica7 QC in Water and Waste Water
.17 -1avoratories; third edition of EPA-600/4-79-019 ( EPA 1979a). A system of

•-t8 reviewing and analyzing the results of these samples will be maintained to
_--l^ -detect problems due to contamination, inadequate calibrations, calculations,

^•-- -• -. - 1 -,. -- . . .or other causes. -SLanaard metnods wiii oe used and arternative
-=vi=---= imieethvd` that aredevoloped or adapt0d will be tested and completely
1.22 documented. All methods and method changes will be approved by the

---""-lti^--'-_----'^^^tif1^^1^^^.^^{^Y^rn,nn^nv_r'nntrer'fe rnnr.neen+^^i./n
24,

2^. -- The quality control procedures for iaboratory analyses will include
76 evaluation of blanks,matrix spi_kes._ sur-ragates, and other quality control

- '•_ samples as appropriate for determination of the quality assurance/quality
-.d- --control-(ynA/QC) for each-matrix and analytical method. Quality control
--29•.---procfdures for -indivi-dual-irtethods wi-ll-bti-dacumented in the laboratory's
__30_-__analytieal prnradi_rac,

31

32 ---- - All anal ytica l meL ^i ^ i--be if- tpmp-li^nce Withri'ii i n imu''uai ity- ±lods-w^1
_=-a6- cfntrfl criieria-e-r sta^card-^PA meL'nods, where such criteria exist

34, (EPA 1986a). The analytical laboratory will have obtained the Westinghouse
35 -Hanford Company approval on all methodsprior to the-analysis of samples.,^.30

==3-7---- -----TK-=EK au_ideI-?nes :`or t he deterni nati on and reporting of accuracy,
38 precision, and detection limits of the analytical methods will be met. The

--39 ---anal-ytital--laborat3ry-will--pravide-tabul-ated -infor,-.iation--representati-ve-of
40 4=curacy,--procssio^,_anddetection limits for at least the three month period
41 over which the analyses were performed. Laboratory quality assurance/quality
42 control information will be required on representative-cansti_tuentsfor_each
-4',1 .---vf- -*z anal;t,ca] method, those evaluated for the EPA contract
44_laboratory-progr_am ( C_lPI,-far__bath-soil-and.-grnundwater matrices. Acsuragy
45 - and precision will be determined for, and representative of, the mid-range of
46 the standard woricing range used for the analysis. Information on accuracy

-----47-- -and-precision can be determined from the matrix spike and/or surrogate spike
48 recoveries of standard reference samples or EPA control samples, if
49 appropriate. Accuracy and precision will be reported in a manner similar to
=0-- -t.at-lfltiicated-in SW-84b (b 010-16).-- The upper and lower limits of the
1 standard working range used for the analysis will be reported in a form
2 comparable to Form XIII (SW-846; ONE-32).

T,,,
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1
2----- - RW-esentative lnwPr1_i-ni-ts o-f -detection will not exceed the EPA
3 requirements for detection limits. Detection limits will be reported as one
4 of the following; ( 1) the lower limit of the standard ( linear) working range
5---- used-for-the anafiysls-1(2) the low concentration standard used in the
6 caiibratian provided-that-tnis-conzentration does not exceed EPA

---- -7--- "equirements,or-(3}-the-oetectionl-im;-ts and/orquan#i-tation limits for each
8 analyte calculated from measured standard deviation of the average background

-- -T -- no;-se level using the criteria outlined in SW-846 ( ONE-15; THREE-2), for
10 either-the interpolated background beneath analyte peaks in the
11 . low-concentration calibration standards, or at the peak spectral positions in
11) . , , +. ,

a rEaa^eTc SraSik. T^ie 3tT2ry1.1Ca rd OrBtOry wlrr SpeCi1y t1h1e u21in1t10n o f
13 - lower ?imit of detection used. Detection limits will be regarded as the
;4----lower limits-of-reportable-concentratio.n.s

as
of an analyte. Concentrations

15 less than these limits will be reported less than detection limits
.,1;5 (e.g., <1.0 mg/kg). Representative precision at the detection limits also
^47 will be determined and reported in a similar manner as the precision for the
z1i3 mid-range. Precision at the lower limit of detection, as defined above, will

reQiicate ana?vte- oeak--measurements for the!ze _d-*ermimedfr0.m the
ao iow-concentration caiibration standards or for the samples used in

,$ establishing the "ower limit of detection. Representative detection limits
a..11 e^a '-s ; + °e";e;^.^ ^^ t^ i' et$C^IA^Ial1.d q̂. __.reci _sion a tEV: --=_an^a^`a^'^Ge-s'~^^d'^->-s.>!i,• sad^:̂ ^^ .1 OwPrl_lRLli._1Jf ^

:a23 this limit, will be reported for each analyte in a form comparable to
24 F"uRn 'riiI ( SW-84'o; UNE-25).
25
26 A laboratory duplicate and a blank sample will be processed with each
2.-; s'a„^^„^"'^^^^'+^^_.,a^..h or after every 20 samples, whichever is more frequent. Quality

--__28- control samplesprepared-in thesame matrix and in the same manner as a mixed
29 calibration standards, at 10 times the instrument detection limits or in the
30_-_-nid-range of the working standard calibration, will be analyzed after every
31 10 samples ( e.g., SW-846, 6010-9,10; 7000-10). Spike recovery will be
32__- calculated bythe methaci de_ta-il-ed i-n-ASTM Method 0 3856, Section 11.5.4,
33 Annual Book of ASTM Standards, Volume 11.01 (1986). Analytical data on
34 blanks, duplicates, and control samples will be reported in the same manner

-35--- as sampies. Care will be taken to ensure that duplicate samples are
36 representative of the original sample.
37 -

38 Phase II 2Deecl Soil Samolina
39
40 The 183-H Basins' Phase II soil sampling has been designed to determine
41 the extent and distribution of contamination in the deeper vadose zone soils
42 beneath and surrounding the 183-H Basins; Figure I.B-17. Cable-tool drilling
43 methods will be used to gain access to sample locations. Each boring location
44 will be considered to constitute one sampling site. All soil sampling
45 operations will conform to Westinghouse Hanford environmental procedures
46 (WHC-CM-7-7) and will-be documented in the field sampling logbooks. The
47 proposed 9 samplinglocations and 76 samples ( Table I.B-9) will be reassessed

------'f^---foiiCwSnYg-tr`lt-^-Ph-aS-e- i invEst`i-gatiti7r. lFr-tiie--Ph^sia--I investigation

--49 demonstrates that shallow contamination is more concentrated in certain areas;
50 then the Phase II borings will be relocated to provide additional data within
51 those areas. Ecology's concurrence will be obtained prior to initiating •.
52 Phase II soil sampling:
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i
% Deep Soil Background Samples --A review of historical site lithologic
S records will be made to determine if enough `deeper' background chemical and
4 radionuclide data are available to collaborate the (Phase I. shallow)
5 background results. If insufficient data exist, the deep vertical boring
6 will be field located and drilled. The single background boring location has
7_ been random_1,v selected-following the same simple random selection procedures

Phase I- background sampling (see Figure I.B-16). The
9----backQrour.d borina-wil-l-be-dr=ilaied-tothe,roundra-ter--table_(apprcximately 40

-- 10---_feet)r _ ®r-17]ing tathe-grpundwater-.tab]e- should _noi>-1ncrease-the-pptential
_11_-__for_groundwater_oontam_ination since_the b9ring-isin_an uncontaminated
12 (background) area. Immediately after sampling, the background boring will be
13 properly backfilled/abandoned to preclude preferential precipitation
9d ;nfii+v.e+;nn
1T IIIIIIYIYYIVII.

15
ib soii samples Will be collected at a depth of 2 feet and at 5-feet
]- --intervals ( 5-feet,_10 feet,- 15 fee*., etc-.).--A -total-af--13-baekground samples

(including one duplicate and three blanks) will be collected. The Hanford
Site background soil sampling requirements presently are under review by

L40_ Westinghouse Hanford and the DOE-RL, and a proposed Hanford Site policy for
estabii-shing the minimum required number of samples is contemplated. For the

._c<_ ra"s-H-Basins, the seYection of the number of background sampies has been based
z23 upon standard engineering practices, EPA guidance, and professional judgement.
24-
7 S -! r ;i r e ^ Cnil C^mnlne--=- - 1 Ŝ Q̂ ?^^' -^,t e_r.r:a 1: and Extern,. 1: . De e p A total of
26' eight vertical borings will be drilled in and surrounding the 183-H Basins.
T. The preliminary borinq locations are presented in Figure I.B-17. Four borinq_s

=--yB= ^tit't-bedrii+edfr^[=i-nsidN ,`.a^3-basi-ns to prnvide information on deep vadose
_--_---_3g -_-= zcne=zi.,-n^.,^i.nat;-i;Y-:ime-cvl;._beQe-ath the-basans.--- The-bcrings have been located

30__ _ to_ provide essentiallv yn_i_form coverage of the underlying vadose zone. The
317 four remaining borings have been placed around the perimeter of the
32- 183-H Basins to provide information on the extent of contamination both
33* iateraliy-and-verticalry beneath the 183-H Basins. The boring along the north
34-._---side o;-Basin Number 1-(RH-5} ha:s--been -located -within - thgarea -ori-ginollf-used
35 for tank truck transfer of wastes to examine the potential for accidental
36-soills durinq v^aste transfers.„ _

-"sb ---E,xcept for 3H-5; the borings will-be-termTnated about 10 feet above the
-- -39- -- existtng water-tabl-e to m-i-nimize the pote.n.tial for groundwater pollution.

40 Because the planned location of boring BH 5 is on the north berm, downgradient
41of the 183-H Basins; and upgradient of the pofnt-of-complianCe, Well 199-H4-3;

--= 4? i± will _ he drillpd-toa d_epth-of_-52- feet _ta-3scertain if-the spntaminaticn
43--_ extends to the groundwater. The other three external basins' boreholes will
44 be drilled to a depth of about 30 feet and the four internal basins' boreholes

= 4^== ^-t1^=11e^L>^^=^ depth -4f_about-Z5 - feet Jabnut-19 - feet-above_the-water
-46---=tabie).---For "rhase-il-sampiing,-a-standard-cabi-e=taoi drop hammer and
47 sampling tube will be used ( WHC-CM-7-7). The cuttings will be removed with a

_-----48bailer;--;mmediately after ottaining each boringLs-samples;-thc boring will be
49 backfilled by simultaneously withdrawing the casings and backfilling by
50 tremie pipe with bentonite and additional stemminq (i.e., cuttinqs).
1 Additionally, the 183-H Basins' floors will be concrete plugged to^preclude
J2 precipitation infiltration and/or contaminant migration.
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1- ------ -Dut'ing -th-e -hol a startirig _p.rncatS, _a-near-curfar_p soil tamnl a wi l l be
? collected at-a depth of about 2 feet at each boring location (total of eighi;
? samples). These samples will be collected following the same procedures used
4 _ _ sampi;nainen_snii_ samptPS wil.l be r.nllected at 5 foot
5 intervals within each borehole using an `advance hole' 2- to 6-inch clean-
6 drive sampier equipped with bore catcher. The drive sampler will be sturdy

-_7--enoug.ft-to--handle--ttte-hard_grond-rondiLi-ons-anticipaiedand_--allow drivin^,
--- - 8-- with the"casings hammer. All cuttings will be cleared from the hole prior to

9 drive"sampTing. Drive samples of the underlying soils will be transferred to
10 a clean-stainless steel mixing bowl. If an insufficient amount of sample is
11 obtained, a second drive sample will be attempted. When a sufficient amount
12 of sample has been obtained-for all of the required analyses, the sample will
13 be thoroughly mixed, placed in appropriate sample containers along with any
14-- required-sample_preservatives, and stored appropriately until sent to the

----- 15 ----analyzing laboratory under chain of custody procedures ( WHC-CM-7-7).
16

^^i7 --- At least two deep soil samples will be collected in duplicate from
;-_18 sample locations selected randomly at the time of sampling. In addition, at

„49'_- _ least-twnfield-blanks_¢_tri¢ btanks,_and-equ_i.pnent blanks_, wi1_1 be collected
t^=2$_ (Table-1:3=9;.- --A11=of=fhe-samples,--including t.he--dupli-cate-and blank samples,
=xI will--be-analyzed-for t#:e -paraaneters-listed -in-Table I.B-B. All soil samples
^^=22 will be field-screened for volatile organic compounds and monitored with hand-
,23 -held_.;nst,r=ients= far aznena radiation. All readings will be recorded in the
24- TiQid sampling record: Any water added to a borehole (e.g., to maintain hole

-- 25_--stabi iTty)-v^il ibeana_ly3ed for thecons-ti^ents- listed in Teb_l^ 1_.e-8.- The
_ '6 sa,^ple parameter list (Table I.B-8) may be altered based on the Phase I

1- sampling results. A total of 76 soil samples will be collected for analysis
-----28 -fronr-the Phase-ll samplirtg: - This total--inciudesi:he duplicate samples, blank

_ 2. 9`---sampl-es ; -and i:he twa extra--&amp-ies-#'rir--borehole BH-5 because it goes deeper.
30
31' Oualitv Assurance and Oualitv Control -:phase LI_-quality control_ samples
32 will be collected_as previously_described in Phase I, Quality Assurance and
32 Quality Control. At least three trip blanks, field blanks, and equipment
34-, blanks will be collected during the Phase II sampling efforts (Table I.B-9).
35 --Ait`of the samples and blanks will be analyzed for the parameters listed in

- 3f` -Table-1-.B-8. All soil samples will be field-screened for volatile organic
37----compaunds and -monitored with-hand-heid-instruments for gamma radiation. These
38 readings will be recorded in the field sampling record.
39

- =aD = i=8'gd== Interpretatfms-^nd-Stati,^,LiYal=lreat^^^,e^*-of "^'ta=---A711iata
41 collected will-be analyzed and tabulated for evaluation using the methods
=42 _descr5;ed;r^^;i-846- and- other-gu_idance_documents and statistical references,
4^== - where appl i sable - (e.g.s- Barth ar.d-Masoh 1984; EPA 1986a) . Laboratory data
44 will be provided to Ecology upon completion of sampling and analysis. Data

------45 ---for--i.ndHvidual constituents will be summarized and will include the following
AG d-L:---
w inrur^nac^un--
Al

Number of `less than' ( <) detection limit values
49. . Detection limit value
50 . Total number of values

52 • Standard deviation
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1 . Coefficient of variation
---- L - Miiiihnuimi value

's . maximum va l ue
4 . Representative uncertainties (precision).
5
6 The compositions of the concrete and soil samples will be used to
7 establish threshold concentrations for soil constituents. These `action•
8 level' values will be based on the mean background value and standard
9 deviattons for each constituent. Concentrations based on health based limits

10 and/or waste designation criteria ( e.g., WAC 173-303-9906 and 9907) will serve
ii as the action-levels for soil and concrete const•ituents that do not have
12 detectable background concentrations ( e.g., technetium).
13
14 Figure 1.8-18 illustrates a decision tree for closure based upon the

----1-5---- concrete and-soil--sa.mpliflg--results-.---Background-threshold concentrations and
16 significance levels will be based on information including mean concentrations
17 and variance for each constituent. Specific approaches, and the criteria and
18. assumptions implicit in establishing concentration levels that constitute
19 significant deviation from background or other control levels, will be related

^"4u to 'ecoiogy when the i.ssue has been resolved by Westinghouse Hanford and the
21 UUt-KL staff.
»22
'4,4 Once the sampling results have been deemed to be statistically adequate
24 and their pedigree and documentation is acceptable, the data will be used to
25 construct contaminant contour mips and cross sections. The maps and cross
26 sections will then be used to calculate contaminant volumes and contaminant
21 concentrations, which in turn will be used for decisions about possible
28 removal of contamination and other closure options.
MA

Factors that could affect the construction of the contaminant plume maps
„si and cross sections are:
32

-13 -s "--'----^-no' ioacKgrou sampiing valUes Tor eac h meaum
34
35 . Regional groundwater flow direction and flow rate
36
37 ^ Surface waters proximity, direction, and flow rate
38
39 •:nflucnce-of-o-thcr h,drVlVyic heads and flcw rates
an
41 . Closure area specific geological information; e.g., cross-bedded soils

-_-42 or clav lenses
43
44 . 6eochemical characteristics of the individual contaminants

- - 4a

46 . Transportational and depositional characteristics for each contaminant
-____47-__ for each medium ( i.e., soils, surface waters, and groundwater.

ea^w
49
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1___13-5.---C1osurewith Cantaminatad Snilt Ramaininq in P1aCeZ a=.. _ __

3 The 183-H Basins will be closed in conformance with WAC 173-303
4------re ulations'r. The--cl o-sure a^-d--^ost-cl 3rU°g N rE car9; ;ih iiii w =r ,i li occur WhEfi some
5 contaminated soils remaining in place, will also comply with federal landfill
6 ^ regulations per 40 CFR 264 Subpart G (EPA 1989). Contaminated residues on or
7 in the basin structures will be removed according to appropriate techniques
8 and cleanup standards. The full removal of contaminated soils may not be
9 practical whenever the RCRA landfill closure costs are less than the clean

10 closure costs.
11
It --- T-he-extent and magnitude of contaminated - soils beneath the 183-H Basins

-----13 -----cann.cat be -precisely-known -un-*.i1--the unc+erlyiny--soils are sampled and analyzed.
14 A soil sampling and analysis program is being conducted to define the extent
15-__ and magnitttde of contamination. Results of this sampling program will provide

a basis for determining the extent of contamination in the soil column and
G^1<-__ _w_hen z@i ^-remolL'a1 beCi^m^c_^ imura%t iC31 . If contamination is to remain in

l u e--:__ wi ll '_ i_"f^ pace,- t}ig- i83,, Hqs ,^ ;;;_s, be _c ^apd with a final RfRA landfill cover.
`;i9 Chapter II of this document addresses landfill closure cover design and
=20 Chapter III discusses groundwater monitoring. The following tabulation is a
2"1_ _r€ference asto where each landfill closure and post-closure monitoring
^ criterion can be found....,^

24 • Provide long-term minimization of migration of liquids through the
r^---- ----- ciosed landfiii, ^ection ii.8-2a.16

21 • Function with minimum maintenance, Section II.B-2b.
1tf
29 • Promote drainage and minimize erosion or abrasion of the cover,
30 --- - Section II.B-2c.
31
32 Acc_o_mmodate settl-i-na and sedi-mentati an so that the cover's i ntegri ty
33- -- - is maintained, SeltlVll I:.B-2d.

3't

____•__HavQaoermeabilityless_than or equal to the permeability of any
36 -bottem liner System or-natura-1 ,ub5ail-s-present,-Sectior; :I.B=2e.
37
38 Detailed descriptions of the other closure activities necessary to ensure
39 that the 183-H Basins will satisfy the closure performance standards are
40 discussed and/or referenced below:
Al
,1

42 • Groundwater Monitoring, Section III.A-2
43

-- 44- ---- e Leachate-Co',-lectiors Systesr.- - NB- leachate- collection syste,^ is being
---a5--- ----- ---designed,-ncsr exists, for the 183-H Basins. The basins are being

46 closed pursuant to the requirements of WAC 173-303

1-138 D9/?a5/90 2:25pm
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1 • Run-Off and Run-On Control
^_- - Erosion and Ahrasion; Section II.6-2c

Tn^nnn+:n.. Dl, f....+:.... TTT A 1
rI an, Jcl.1.1 vn llt.n-1

4 - Maintenance Plan, Section III.A-3.^

6
7 I.B-6. Spills and Discharges to the Environment
A

9. This section sets forth the requirements for any person
10--- -spill-cr-discharge -to -the environment as a result of closure
11 183-H Basins. This section applies when dangerous wastes or
12 substances are intentionally or accidentally spilled into the
13 that public health or the environment is threatened.
IA

responsible for a
activities at the
dangerous
environment such

15 This section explains the five steps that will be implemented if a spill
16 or discharge occurs.
T7._..,,
l8 I.B-6a. Notification. Three types of notifications are described in this

*19-• section: (1) emergency signals, (2) notification of emergency response
f^20 organizations, and (3) notification of authorities.

2--- ----- -I-3a6a(1) `E1-ergency Signals. Several communication systems exist on the
=- ..,1 Y^..e nRe r or emed"^'_- }s-a rr"o#Yfy-perso '' rgenzy incidents and to disseminate
24.. information about events affecting Hanford Site activities. Three of these
25 eveteme are asYJ fnllnuc•^^.,........ ..1.. IYI Y..^.
nl_

P1•iority message system (management bulletin)--a network of telefax
d machines used to transmit important messaaesraoidlv across the

2c Hanford Site - -,.--1

31- • The DOE-RL radio system--links the Hanford Patrol, Hanford Fire
32--- ----- -----Department,-safety;-and engineerinq-representatives at a network of
33- base stations, mobile units, and portable radios
34

-- - ^ Ilpl 1 V 1 Y J 1 YG35 emergency-siynal s--emeryency signals used to alert
36•. personnel in an emergency event are listed in Table I.8-10.
37
38
39 I.B-6a(2) Notification of Emergency Response Organizations. The
40- -bvilding- gmergency- dilgctDr wili-be-responsibie for initiaily-assessing any
4-1- facilit emer enc -sit^:ation.-- y g y Nct-lfiic-atlon of the Hanford Site emergency
44 - response organizations will be carried out as detailed below.
43

(^F2ec u^yaitii^i^t,

4= a..bulance,-or the Hanford Patrol, notification of the Patrol
46--- 9peratao<^s Center--w-il1'he-made-via-the #anford-emergency response
47 number (811).
dR

49 • For lesser emergencies necessitating assistance from outside the
50 facility (but not requiring fire, ambulance, or patrol personnel)
i natifieat-ion-w.ili be yYVerr to the Emcsqetircy uutyoffi^r at the iatrol
1 Operations Center business number (373-3800).

T - liq
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1 Q_ln c
c
-
n
F -, ...1 c; C m nnnnnrii Cinnilr

2
3 Signal Incident/Alarm Tvoe Resoonse

5 Gong or bell_-----_-_ -- Fire--- Nonprocess personnel
6 will evacuate
7
B Process-personnel will
y wait-for directions

10
ii Steady-siTen

12

'13

14
Ti
ly

16 Wailing siren

^..:.^9
1"20 Ringing bell

22
-:.ws3
24 CRASH _al arm
25- ---- - -- - - -?6 -- --_
27

Evacuation Get car keys if time
perml':s-- nnd- vaccate
building; report to
staging area

Take cover

CAMb alarm

Seek shelter indoors
Shut windows and doors
Await-instruc'tions

-Emergency___
communlcatlons-----

'Evacuate immediate area
Call--for -help
Remain in one location

Pick up phone and listen;
Relay message to building
emergency director

29 a Area where facility personnel gather following notification of incident.
30 b Continuous air monitor.
31
32

^^ - -5 Attfi}e-cacc of ,+,.-ralativel:%-minor-abnormal-occtl-rr2nce, the-5-ituati.n,n
35 will be handled by facility personnel (the building emergency director
36 and line management).
37
38 I.B-6a(3) Notification ofAutharitiQs_._-Notification of the DOE-RL,
39 Ecology, and the National Response Center will be performed in the following
40 manner.
ai

42 . The building emergency director or line management will document all
43 emergencies on an Event Fact Sheet (Figure I.B-19) which must be
44 comp7eted within 24 nours: The Event Fact Sheet will be used to

---46--- --*-------prbvide Westinghouse Hanfard management with facts about an unplanned
46 event and to disseminate information to those responsible for
47 _ preventing recurrence of similar events, The DQE-RL will be notified
48 by Westinghouse Hanford line management or the assigned overview
49 organization depending on the consequences of the event. A copy of
50 the Event Fact Sheet will be retained at the facility.

, ,.ni-i4u



iiesere/Frrst-^lrstire "rian
183-H Basins, Rev. Z

04/13/90

Event Fact Sheet

1. TIUe: 4. No:
2 °nr:puranjvrg: 3. Rev:
3. Oiv/DepuProj: 8. Event Date:

Evsnt Time:

7. Event IdentlUeatton:

Al I IwNAn ./ R:vww"

r1af11%FDGIIIty Status:

--------------------- --

1. Alarm: Facility type (False,

--

3.

-------.r r ---------

Radtologiral = Be^eonnel
r'+rn, C:am, CAS, ete.) ContaminatloFi, Internal

zReguiatory requirements Depoa)tlon, Over Exposure, ate.
(CERCIA, RCRA, WAC, DQE-R4 9. _(ndWStrlal Satetv; ('osennwl

Injury, Fiest RIE EE^:
_ 0.- OQeradna Raquiram-. . . Mt!(OSRc___-__--_

T_
Prer^^Ml^m^a4Gr^^A

CPS, Tealf Spec, Procedure, 8.
^

UUlity System - Wegtrkal,
Administrative, etc.) Stsam, Alr, Wasew

4. ReleaealSQread - Radloaotlve 9 HoiatincyLlftlny
Contaminatlon/Hazardoua
m:.erial

10. Other

C) Event Typr.

8. Apparent Guse(a) of Event:,.,.
-^ ^^lgft - - - - - ----- - C-- Adminiatrative ear^trol
n o........w E^. - ^ -- . _.^....^ u rrocedure
u Maieriai Q Other.

9. DexrtQtlon at Event:

10. :enaequenosa of Event•.

---1-^ -AC'bPJna I:ii7fl (i^) ci ^iannio' (o)E .

1$. TNnatMD1spowUon:

u Event meets erihria for a UOR

Q_ _ UndirtMrlin4dtRetdaedEFStvlllbe la.±ued In 3 wnrlrinq qmw_
--M---Ab*VPr E{t6ria notmeC no further report

y

_ _ _ _ _ _ _-
13. Si9naluns

Of,ginatoaDate

Onerev^f r)s^

..OCIUr.l:i Rvwiv vinNal RlYlewdata

Figure I.8-19. Event Fact
^

Sheet.
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1 .
2
3
4
5 .

8--
7

-- $
9

10

The Patrol- OperationsSenter_wi11_immedia tely not.ify the DOE-RL of all
emergency incidents (fires; explosions, releases, etc.) reported via
the Hanford Site emergency number (811).

In the case of any release of dangerous waste, the building emergency
director will immediately notify Westinghouse Hanford Environmental
Protection. All releases of dangerous waste to the environment will
be-reported-immedia*_ely to the DOE-RL by Environmental Protection.
The DOE-RL then will notify Ecology of the release.

ii . in addition, if a spill exceeds the reportable quantities established
12 under CERCLA, according to 40 CFR 302 (EPA 1989), the DOE-RL will
i"s- -notify the National Response Center at (800) 424-8802.
14

15 = --He-v"DE-RL report -to -Ecol-ogy -and -the -Nat'ronai -Response Center will
116 contain the following information:
17

t

- Name and telephone number of reporter
-^---- --

' 19
---- - -Name

T
and address of r`aci l ity

- ime and type of incident
^Q---- - - - Name and quantity of materia-1(s) inv-olved to

- Exten t of injuries, if any
the extent known

22_ - Posslble . haZ,;rd.S,tR h-4raan }JEaIth and the environment outside the
23 - r`aci i i ty
2a Activity performed to mitigate the situation.
25

All--envi^°onment^I r~eiEd5e5 of haZaPdous materiais, including those
-% that do not exceed a CERCLA or Ecology reporting limit, will be
28 included in a monthly spill report. Facility managers provide

-_- i 'r 4 ^='dP- • - Tdk'- M°°^n^ t-_----.-",=f-'-- ------ - :^fW_^+Z==:'v: Li+r-e„r}runu,c^ioai ua^aiuuu^ mau'^rlal- S'pl-ll$-LO
30 Environmental Protection. Environmental Protection compiles the
31 monthly spill report for submittal to DOE-RL.
32
33 •-All_spill-s or-rel-eases thatoccur during transportation will he-- -- -
34 reported by the transporter to the DOE-RL and Ecology. In addition, a
35 written report will be submitted to:

36-------- ------ -- --0iret=tor.,Offi-ceofHaZardoLs Matarial Ronnlations.._^-._..
37_ Materials Transport Bureau
38 Department of Transportation
39 Washington, DC 20990.
.I,:;U
41 I.B-6b. _ xitigation and_Controlb--The li_kelihoodof a sTill or release to the
42 environment occurring at the 183-H Basins is relatively small. All
¢3 ----183-H -€3asi-ns-waste-removal-and-decontamiaat'rofl -operations are being performed
44- within-the confines of the basins and all wastes are packaged into waste drums
45 prior to drum removal from the basins. In addition, all liquid wastes have
46 been solidified into drumswithin the -confines of--the basins prior to drum
47 removal from the basins.
48
49 When removed from-thebas1ns,_and_foilowing a radiation scan at the north
50 end of-the basin structure, all waste drums are transferred to a less than
51 90-day temporary storage area east of the basins until the drums can be
52 transported to the 200 West Area Central Waste Complex, Retrievable Waste

1-142 09/25/90 3:09pm
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- - ^'^'^ ^ i ty.= Tt te^^ r̂UtarY sEera 5 e area is- ro N°Ed ofT-tiith si g ns to warn5.:.,_€^^,..=-̂^1•--
personnel. The containers meet the U.S. Department of Transportation

-----.i---$pecifications_and_WAC 173-303 requirements for-dangerous-waste.- The woste
- 4 -drums are lidded and bolted-shut prior to removal from the basins.
5

6 If_a__d_rumisrupturedby a forklift or other heavy machinery, it is very
E--- -0^tt^eay t*̂ a$ignificant release will result because all drums have a
8- separate p?astic ?iner and the liquid and/or wet sludge wastes have been
8 stabilized so that the waste form is a`dry' solid. Additionally, the Hanford

-_----10- ---5_i_texauti.-nelY-haE!dles _drum-AtfcA:on*ain-`#^ai*^^^nd'sn^y^cr#i,y^ !ll3tor•ia15;
ii_ thus, very specia5ized_drum hand]ing-procedures-are routinely used.
12

==`=^3- ;3-6c= ilearup-ol; Raleased Wastes or Substances. If a drum is punctured and
14 the dried_waste is re?eased, personnel will immediately transfer the leaking--
t5 = m ^,1o •=_r uverpac^ ar-uni• Tkii4 overpack drum Mi}} be sealed and disposed of

,.,;il with the other waste drums. The released waste and underl-yinq 3 to 4 inches
aq _ of soi_1 will be manuaily $heve-led i nto a?ined waste drum and disposed of as
`'18 _-dangerous-waste.__Itis-anticioated that, due to the consistency of the waste,

ss ^
i3 ^^ie^^fi4=^^iTtaTil^tl^t^Dii wT^?=^e ilmiLedtot;ne^_p tov ;nCheS of soil.
Lw= me=wastiw,-beir.uradioaetive, sai-l?- berg-adi-iy-detectatle 5o that cleanup to;..

nOndetectablelevelsiseasily-achiPYable: Spilla onto concrete or other
r4 structures will be cleaned as described for cleaning of the basin concrete
a3 (see Sections 1.8-3 and 1.8-4).
24

. ^.- . _ _ . • . . . ^ 1 1
used

1. 1
^1E^'2E^i^£ Z^G ,Yr^ ny m^^r etiri^menz usea auring the c1ieanup prqC2dures

;- s will be decontarninated and readied for future use. In addition, all cleanup
debris will be coi?ected and disposed of as dangerous waste.

29-- 14anagemertt -ot'_Oontaminated-Soil-,--Waters; or ^Ot_her Materia',5. If the
30 spill or release of dangerous waste is extensive, and if there is a chance

-__-3I that-thecleanup procedures-described-in SectiOn I.6=6c may not remove all the
--- -32- - waste €on5titu?'',; ther^-d waSte/Soil sa'pling-p?an as described in

3's Section_I,8-4c(2) will be implementad and the soil willt be_cleaned/removed as
i4- de_scrihed in-5ect?o^ ?.8=3b. All contaminated soil and dangerous waste will
35 be transported-to_the-200 West_area_Central Waste Complex, Retrievable Waste
36 $t"ura^y2 rcai#?ity.
17

38 Restoration of Impacted Area. If a spill or release occu-rs at the
-- -^S --^^u Ba$i8is,---the-contaffi^ni^.'t 3f7rl- wi? i be iemOVed lnl l I the soil samples
----- 40 -- meet-_the apprapr#ate Ejeanup_$tanderY. _ A'ier -cemov-ir.g -the ceatamiaaied soil,

41 clean fill dirt will be brought in and the hole filled to the preexisting
-_-42-1-^`^Cl>- - :as/w^`^r° - -ri: 1^--=:erV u.li,e1V ^^ ill ,^.r ^i0$ldc'ee of such-i-'-- `'- I ^ K. 1 -^ spill ^waa V: such yrEdt

43 propor-ti--s wi?? occur. If, however, a spill were to be very large and
44 revegetation were to be required, then_the techniques described in
45 Section II.8-1 would be followed.

47
_..^-48 13.7- ot^ileA

w Ĵ
. ^l

^^.7.. o
r

.^ ri
u
.
aurC--- - - - _--=:.b cyu^g_^v ^i

Aa
Y7

.50 _- ---7he-sckeidule--ftr-clo5ure of the 183-H Basins is presented in
--F-igurre 1,8-20, This schedule is contingent upon, and subject to, normal
weat-h-er conditions and continuation of existing manpower and equipment
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1_ - rosnurfes, F 1n ?̂l-rjnenre, arrnrrii ng tn _ tyh_o st h . i tn hQ. 1 9g9 As.^ _. _,....-..^= =.,..,...erli^l. o,., -s 4e r

acknowledged by Ecology, the multiple-four-basin configuration, the sequential
3 activities necessary for waste handling, structural decontamination, soil
4 sampling, landfill cover construction, and independent verification of
^ closure could require an extended time period for closure beyond the
6 180 days identified in WAC 173-303-610 (4).
7

--A=-^3=FOSnd-irt_Sg£tifi"-I.B:-->:i1e-fAvw-piaaram, F4AOrg 1,1-1, '-183-H Basin
--I --£iosure', correiates the sequence of activities with the description item

10 numbers on the closure schedule. The total time required to close this
11 dangerous waste management unit (183-H Basins) will be 54 months, extending
-i_z- ' i. -- ' - -,--z • A -.i ,

. .--_^- --'_'_ ^"£^=-_19
v̂#t7 QC+4^.cr-^^9-t.

^hdt prd^°iS- 5-,i
z Vi' f}eu s' ritfY 12-^cfivit ies

13 and the closure schedule shows the timerpartitions for accomplishment of each
---- t4----activity.--The-times quoted for completion of each activity are estimated work

15 times.

F;^$ The following narrative is designed to accompany Figure I.B-20.

^)9 Activjty 1: Dangerous Waste Volume Reduction bv Evaooration --$ome of the
=gQ-----icu-idwaste-in--$a31-n fl::R1be#'--2-kds=pumpe}i---into the iiypalon iiiied oa"in
^=^1 Number 3 to enhance the evaporation process during the 1989 summer months.
Z?? Thi: -activkiy ,.aken;-advantaae of 7hQ-a3ai?ab'^e-_: ime--ta -red::ce the ^aste
=*23 volume by further evaporation whi-leotheractivities such as `liquid waste
24 removal' and `basin decontamination' were being performed. The evaporation
25 season was from April to October 1989. Because 411 of.the liquid waste has

F'G now been evaporated, transformed into a crystallized solid, or solidified and
lemovPA, this a^tiVity

L$ ,

-29 -_-_Ac v_-a_= lidnan^er; e_Wact _Remaval -AII- the-remaining sludge was
--- 30removed from Basin Number 4 and transported to the 200 West Area Central Waste

31 Complex, Retrievable Waste Storage Facility. A total of 6,260 cubic feet of
3: 3'udY2 =was Femoved frw $asi-n l,+imher 4: - Th i s act i v i ty requi red 5 months and
33 was completed in September 1988. _Campletinn9f i:hisactivity__iPftIInly the
34 -_filtered liquid in the Basin Numbers 2 and 3. This liquid has been
38- -transformed into a crystallited so3#d -material-, -whi-ch--w;ii -be removed as part
36 of the hasin dornntaminatinn activities.
37
38 Act_i-yity 3: Liauid D naerous W ste Removal --Thic_ar#i-vity -consistcd
39- of solidification of the filtered liquid in Basin Numbers 2 and 3.
d Tfa-^..7:.JZr:--az__ ,

compl e t edf1e ai:, r^rrr 1^acrwir pFocesS StaFted in ^tine 19^g ^1raS comp^eG2a in
41 - December 1989. Some liquid absorbed in the granular matrix of the

-42 crystaiiized solids (Activity 2; transformed crystallized solid material) is
43 resultant from evaporation and the liquid solidification processes as a
44 semisaturated crystalline solid material in the bottom of the basins. Thus,

____ 45 -some additional soli_dification will be accomplished periodically to remove any
46 liquid that drains from the solids, occurs from precipitation, or washdown
47 - water that is associated with decommissioning activities.
6A

4S H17;yiyitY 4:--_BaSin ecnntaminati-0n -- fleaRldp-0f Ba5l{? N^imhor 1 waS^^' -- - -
_ cc^^NTcied in May 1988 and Basin Number 4 was completed in September 1989.

Basin Numbers 1 and 3 Wiri_ -undergo concur3'ent desantamin3*ioniclean.. n to
^.y
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emo-v£ the Crystniliied Solid mater ai (liqtiiu waste resldudl)', Hypaion
2 iiners, solidification debris, and then wet sandblasting of all concrete

------3 surfaces and subsequent -cleanup: :emoval of the crystallized solid material.
4 started in December 1989 and completion of Basin Numbers 2 and 3 is expected
5 by December 1990.
6
7 Activity 5: Concrete Sampling and Analvsis --Concrete samples will be

- 8---- i>aken--for- analy si-s from -each--of the -cl eaned out lras ins: The -purpose- af th i s
.. Y . ^ . Y9 a^*;v;*y is to accurately determine the contaminant constituents that may

10 remain in the demolished structure under the landfill cover. Thissampling
11 and analysis will be performed prior to demolition and will be accomplished
12 over a period of 7 months ( March 1991 to September 1991).
13
14 - - Activity 6:--r'aci`iitv Demoi-i'tion-=The facility will be demolished in

I C61 1's _I °ar'y1992. Unless the-unit can he clean closed, the 183-H Basins will be
-redused-to concrete xubble, whirh will then be compacted to minimize the

^17 height beneath the RCRA landfill cover. All clean and decontaminated waste
-18 will be moved into the adjoining clearwells for burial. These demolition

^149 activities have been scheduled for a five-month period with allowances for
wintertime equipment operation ( January 1992 to April 1992).

4€tivitv-z:--Cantaminated Soil Samolina and Analysis --The contaminated
23 soil sampling and analysis will be accomplished in phases. Phase I consists

--24-- of--fhal}ow-sorl sampling i:r„ediately beneath the basins. Basin Numbers 1 and
25 4 have been cleaned out and_s-amQting started-inllecember 1989. Basin Numbers
25 - 2 and 3 will require basin decontamination prior to sampling. Phase II
27 consists of sampling the deeper soil (vadose zone. The soil sampling
28 activities will be accomplished in 25 months ( December 1989 through
29 December 1991).
30
31 Activity 8: Cover Installation --The total allotted time for installation

- 32 activiti.es is four -months. Cover installation will begin May 1992. This time
33 estimate does not include the evaluation of the soil sampling results for
34 finalizing the cover design's areal extent, nor the mobilizing and material

_._35 s t^- -c ., i , an,̂ ,act -"k.,.=viiies whieh can accur concrrren "̂̂ y wi th vi6n 4ner closure
36 activities. The last scheduled installation activities ( in September 1992)
37 is finalinspectionsbefore certificationqf cl9syre, vegetation seeding, and
38 installation of the final perimeter fence.
Ila

40 Activitv 9: Certification of Closure --Independent professional
41- - 2ng-irtees-ing-services-started-in-October--i988:- and are continuing throughout,r .^_ , .
`?6_- aG!9^F^nP ^ ii , 4 -- n r r t nnrinai^ nnni^oiF^3CL^v^ le S kSs^Ep^,rie

,
^si?$,, rc,-sx:l_ Zgar;ng

---43 -'1RspeSt^ onst- ef-tort i?lui-ng- progress -w: ll t3e-- 1erfor"-d, with Spec 1 f 1 ^
44 inspections to certify proper completion of activities^l through 8 as shown in

-----45 --Figure-l.-B-20. - Certification of ciosure is scheduied for submittal to Ecology
46 in December 1992.
47

.__=454.-._ A4t ,-l-1-lay 10• GF.^^^ndw5j.4rWell-Roni-LJ*inY ' %-In`LMay-1JVV,Ir1o111tYr111g of

49 groundwater is a continuing program, that will continue following closure,
50__ unless-Ecology-directs otherwise. Per Ecology's direction, groundwater

remediation will be addressed in the forthcoming revision of the 183-H Solar
52 Evaporation Basins Basins Final Status Post-Closure Permit Application.
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,--.--t4
C)st-=fiirst^rq S.-ar' i-ailce and maintenance will beA^J

-pYovSded-after ciosure as prescribed in the Post-Closure Plan, unless Ecology
directs otherwise.

--

6 Act ivi ty 12 : Su v Plat t o Ecoloov --A certified survey plat will be-- -
_-S__- . . ^^ • _ 1 • • • • J

y_ 1i7 oPii t^c^i 'vl1 biti^i ^i ^a]^^ $^ttr^ it^§'ui'c {tihi u* vc 1{ii ca ^e d1Dlffls IUflS dnu
8 location of the closed site.
9
Io
11 I.B-8. Notification of Closure and Schedule for
12 Beginning Closure
13
14 The WAC regulations require that the owner or operator must submit the
15 closure plan to Ecology at least 180 days prior to the date on which the owner
16 - or operator expects to begin closure of the 183-H Basins. The regulations

r;.i also require that the owners or operators with approved closure plans must
notify Ecology in writing at least 60 days prior to the date on which the

<^^^1:13 owner or operator expects to begin closure of the 183-H Basins. The
,AM notification requirements are not applicable to the 1$3-H Basins; since, the
;^1~ closure plan is being revised under Ecology's post-closure direction to

---:^7 ----?ddrpssftotice-of Defici?ncy---commpnts. --The--183-!i-BasinS Gl-asure-Pl-an^aa$_not
`°.23 been approved at this time,
pV?^AI

-• • .

LY..

OC

I.B-]. Wastes Treated; kemoved, or oisposed of Within
--- 7-- °= =avs and FYtensio!!s of Closure Time Period

-

_.-^^,- The WAC-regu?ations-require-that within-90 days after receiving the final
volume of dangerous waste at a dangerous waste management unit, or within 90

31- days after approval of the closure plan, whichever is later, the owner or
32 operator must treat, remove from the unit or facility, or dispose of onsite
33- all dangerous waste in accordance with the approved closure plan. The

--- 34, - regulations aiso state -tha't-ttre -regTonaY -administratur may approve a longer
35 period if the owner or operator demonstrates that the activities required to
36, comply with the regulations will, of necessity, take longer than 90 days to
37 complete. The schedule for the 90-day requirement will start when the DOE-RL
aa-_- _rec?iyas-Ecology'-s-approval_for_tt^ -183 ^_Basi_ns Closure/Post-Closure Plan.
39 The Closure/Post-Closure Plan for the 183-H Basins has not been approved at
40 this time.
Al14

----42 ------- If-it--appears that the scheduled completion of closure ( Figure I.8-20)
iT,-= 43_-=^_ik' ttme=f*aree-a-ftec-att;.iifl==^rvvrl of tne ciosure plan ,

44 thess-#h@ DVE-^L-:ill request an extension in accordance with the WAC
dS .onu5n+;nne..7.. . .a .. . v...a .

46
47

_-_-48_-_--!-.8=19.--c7 asure_Eompieted and Extensions of Time Period
49
50 - The regulatory requirements of WAC 173-303-610 state that closure must be
51 completed within 180 days after receipt of the final volume of waste, or

--_-.€ ---wTtd?inEtiO--1ayz-oi-.-.-appmoval..-of_ {ye-=rl=ature pl-?'} wh'•l^heunw i ^ 1'at°cr.
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1

2 The schedule for the 180-day requirement will start when -t^ie-GOE-RL

3 receives Ecology's approval for the 183-H Basins Closure/Post-Closure Plan.
4 The closure/post-closure plan has not been approved at this time.
c

6--- -- --T-he-f3llowing-activ-ities may -pretlude-the closure- plan meeting the
7 180-day time requirement as present projections indicate that closure will

a-L- .. atl n:a:L--

^

10 . Basin decontamination
11 . Soil sampling and analyses
12 Faril;tv de,n^l;tion- - . ,
13 . Contaminated soil removal, if needed
34 -- VVve6rr Installatlon.

-1-6 - If the-150E-RL-cannot-meet the specifi-ed time frame,-a petiti-on will be
^ filed With ECOIOgy reqOeSting an eXtert5i0n Of the ciosure time.
c

,,is

I.B-11. Amendment of Closure Plan
^L1

-`:^2---- Detailed sampling and analyses data evaluations, and calculations will be
13 required to document the extent of soil contamination and the subsequent RCRA
24 lant}f1 l1, C^vver 3ize. T^1e52 two exaTpl=s of informatlon are currently not

25 available. If the closure plan is approved by Ecology before this information
_--_26- -_is-available; the DOE-RL will submit a written request to Ecology to authorize
---17--- a chanoe-t0 the-aEBrCVed clo5l:i'e pl3n:--The--wri-tten TequeSt Will include a

28 copy of the amended closure plan for approval.
29 -
In

- 3I - T.C.-_CERTIFYCATYOH-OF-CLa3URE;-SURqEY-FLAT, NOTICE IN DEED,
32 AND FINANCIAL REQUIREMENTS
33
34-- ------The-€ollowing sections discuss certification of closure, survey plat,
3a notice in deed, and financial requirements.
36
]7
J%

38 i_C-1_ Cartifiratinn nf rlneiirw........... -• -•- -- - ^
39
40 Within 60 days after final closure of the 183-H Basins ( October 1992),
41 the DOE-RL will submit to Ecoloq_v the certification of closure. This
42 certification will be signed by both the DOE-RL and an independent

-43 nrofessionalen_gineer registered in the state of Washington, stating that the
44 183-H Basins have-been closed in accordance with the approved closure plan.
43----The-fertifica-tian ::ial--be-submi*ted by registered mail. Documentation.
46 supporting the closure certification will be retained and furnished to Ecology
47 upon request. This documentation will be kept by the post-closure contact
Ao ..-.r...-.--J

to
c--a- Tr)1n

1o f-CICf-,-CV LU If JCCLIVII 11.U.

49
The-nnG-R' :Ji11_-self-certify

51 with the following document or a document similar to it:
52
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7 1-'^°;,^rr art^^y`r?aj_ r^pfc,'etttat;^^af _ne u.^. ue{ia'rtment of
Energy-Richiand Operations Office located at the Federal Building,

4-- ---- 825 Jadwin Avenue, Richland, Washington, hereby state and certify
__4_-__ that-thg1U-H 4ol-ar Evaporation Basins at the 100-H Area, to the

5 best of my knowledge and belief, have been closed in accordance with
-'taehed aeerqvedelosure olan and xhat the clnsurP was

7 completed on (date). ( Signature and date).
8

-_4 t.C=1_is. ' Proi'esstoml Engineer Closure Certification. The DOE-RL will engage
__-an-lndependent-professional-engineer__registered in the state of Washington to

11 certify that the facility has been closed in accordance with this approved
-- _^2-- elosurQ-p-iYr..---The-DisE-A-wiil- require -the-engineer to sign the following-_ =

_13-----decument Ilr--a-document_similar_t.o it.;
14
15-- I, (name); a-certified professional engineer, hereby certify, to the

,46 - besi of my knowledge and belief, that i have made visual
:^13 inspection(s) of the 183-H Solar Evaporation Basins at the
-€8 100-H Area, and thatclosure of the aforementioned facilities has

- been performed in accordance with the attached approved closure
=^0 --plan:--(Stgnature;-date;-state-profess#o^ral--engineer license number,

r`rtttmt Tiimnor i-- ^s --- - - - .^.....« ...., .. r ........ ............ ^ .
°"22

24 I.C-2. Survey Plat
:;

The
"u0E-RL will file, within 60 days after final-closure, the following

„ docL:^:.e^t3, - ^;`- -imi i aT' documents, to the i ocai laitd use au`hior i ty and the
48 regulating authorities (Ecology and EPA). The land use authority is the
a Bentort -Countj Planring-"uepartment located at the CourthousA Building,
30 Prosser, Washington 99350.
31
32 - A survey plat indicating-ttse i-ocation and dimensions of the 183-H Basins

--_-33_ __(to the ex_er.t the-1nfor+*aticn-ex,s*s-ano wi-th respect to permanently surveyed
--- 34 _-_benchmarks)- wil-l-be submi_tted. __-Tha-s -plat will be nranarp,f by a certified

- Th e- 3., ^̂ Nrofessior^a'r-'and su^vcyor. ^n
.
ro+iawing note will accompany the survey

36 plat:
37
38 This plat describes real property in which dangerous wastes have

-- 39 been---iipos-ed-- in -accardae^^e -^tit-h-the ^qu i rements of 40 CFR265.116
40 and 265.119. Although this dangerous waste disposal facility is
41 now closed, regulations issued by the Environmental Protection
42 Agency in 40 CFR 265.119 require that post-closure use of the
A3 prei;eriy 11ev2r be ailowed to disturb the integrity of the final

-44 ---- ----- caver--;:nless -i-t --cati b °c demonstrated that any proposed disturbance
45 - will--noi: increase the-risk-1-o--human health or the environment.
46
47 A record of the type, location, and quantity of dangerous wastes disposed
48 of within the facility to the extent that the information exists will be
49 submitted. During the post-closure care period, any changes to this record
5,0 - --- w111_be=lub+mitte#-t[aihe i'egula-ti_ng authnr; t;a5.

^
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1 I.C-3. Notice in Deed
2
3- If clean clo-sure cannot be accomplished, Wa*_hin 60 days of the certification
4 of closure of the 183-H Basins, the DOE-RL will, in accordance with state

-6--recuiations, sign, notarize, and file for recording, the notice indicated
6-"- fhP natice wil-l--be-sent-t4-the-Auciitnrof_Benton-Cnunty,P=O, BoY 470,
7 -Prmier,Washington, with instructions to record this notice in the General
8 Index. This document is normally reviewed in title searches for property.
9

10 TO WHOM IT MAY CONCERN
11
12 The U.S. Department of Energy-Richland Operations Office, an operations
13 office of the U.S. Department of Energy, which is a department of the United

---Yf--Statgs 13avernrcient,--tne-tinrers'igneo;-whose local address is the Federal
-----?5- Building, 825 .ladwin Avenue, Richland, Washington, hereby gives the following

r.::16 notice as required by 40 CFR 265.119(b) and WAC 173-303-610(10), whichever is
'`^:1^9 anolicable:

(a) The United States of America is, and since April 1943, has been in
"10 possession in fee simple of the following described lands (legal

'Al description of the 183-H Solar Evaporation Basins closure site).

=`;3 (b) The U.S. Department of Energy-Richland Operations Office, by
24 operation of the 183-H Solar Evaporation Basins, has disposed of
s5 hazardous and/or dangerqus waste under the terms of regulations

-26 promu}gated-5y--t-he !l.S.--Envi-ronmental Protectlon Agency and the
27 Was#:;ngton State Departmeni of Ecoiagy ( whichever is applicable)
28- - ----- --- -- - ---at th8 abava de5cri bed 1 and.
29
30 (c) The future use of this described land is restricted under the
31- terans of QCFR 264.117(c) and WAC 173-303-610(7)(d) (whichever is
32 applicable).
iz

34 (d) Any and all future purchasers of the-this iand shouid inform
35 themse lves of the requirements of the regulations and ascertain
36 the amount and nature of wastes disposed on this described
37 property.
38
39 (e) The U.S. Department of Energy-Richland Operations Office has filed

- 40 --a -suruey pl a*_-with thQ Benton- Cosaty Pl ansiing Departme!it, the
-------41--------,_-----„ _U-.S.-EnvaroRmPn.tal-ProtEctionAgency Region 10, and the Washington

42 State Department of Ecology ( whichever are applicable) showing the
43 location and dimensions of the 183-H Solar Evaporation Basins
44 site, and a record of the type, location, and quantity of waste
45 treated.
ae

47
48 I.C-4. Financial Requirements
dy
Q0l It is DOE-RL's understanding that federal facilities are not required

--5 toto comply with WAC 173-303-620. However, projections of anticipated closure
- 's2j--cros'ts-w'ril--be--pravi-derl-annually -dur'rng the closure activities ( starting

531 October 1991).
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II. CLOSURE REQUIREMENTS FOR LANDFILLS

-------4- -,-Thi-t chaoter discusses-the requirements for closing the 183-H aa$ins as
5 a RCRA landfill ( i.e., some contaminants will be left within the soil column

_ L L .. L^ ^ LJ - - '-^g y v^ ^s^p-['^ -- ^ 3'*'^•°#r - . ,Innnt m ieratinn)_.-^:. --LSFlR^LI:Y1i ^+4i.@1^^ >LF-4l^CJ'+}_IMY-LlHY4.... J. ^

8
a IT A r10"mc nrncORMANCE STANDARDS2 aa.n. MLVJVRG rrnr

in

11 Closure performance standards are addressed under Section I.A.
i9
13
14 H.B. CONTENT OF CLOSURE PLAN
,z

•45-__-____-The_conteQt of-the-closure-plan --is-divided -into two sections as follows:

---":^----- ---^-Preli!!!iSl3ryfoyer flecign- Sar•tinn TT;R-1
^r19

`'^A • Cover Considerations, Section II.B-2.

rs ii.B-i. Preiiminary Cover Design

-ZS Th}s S.-°.ct34`in provides a iJeSCr3pt3on-of-th°c cnuv°cr mat°ci'7'ais,
.

on, and 9..na.,ta atiOYprOtedfi' _e 7l :iwln-.....ar,^ cover des i gnCof7 ifJi?rat7 i^S. rrhe pr i h as
- n.
_--_ _-_

• . . . _ -} .^ -
- ' t ?-..n4

-_^i^A.^3a$eEi--Ci^
.
^^i^` -re^`^aIs1

.
^emFC^`rLS of

^R
ailu`riC^..---^^i^ic ^.u'rcl

28 configuration has been developed and evaluated using a number of EPA guidance
-29 ---and-design-manuais-and-otherr technical references-as stated herein. Specific
3@- cover design calculations are provided in Appendix F. The cover design
31 description also explains how the cover will minimize the migration of
3T' 1 iqu7ds ',dl--tho _v-ado-Se z0nn._ The cover desighand configuration section

---?: ,t:sses-expectatiens for ?imiting the cover system permeability;
:34 t'reeze/thaw cycle effects; potentials for erosion, settiement/sedimentation,
35 and animal i ntrusion; and describes the necessary maintenance requirements.
36
37 The primary objective of the cover system will be to confine waste for a
38 minimum of 30 years and the primary functions of the cover will be to enhance

-- -- 3} --rotsure-st-srage-and-iataral drainage while minimizing water infiltratian,
An erosion, differential settling and sedimentation, and long-term maintenance
ai _,-Pquirements. Secor+.dary functions that support the primary functions will be

,_.4.7_- _yn ¢^.• rVp y^lnne e*,h i'tll_ .i ^ rln*nninn,finn
d uo-W"^ ^ Si 't V'91: ':Tw"^J il1 t^LJ 'QIIV ^^ ^Ti'1IGG Zi^.YGI-IYI Y11YIT d.iG toT-thY.„nYI

43 extremes. Based on the types of wastes discharged to the 183-H Basins, gas
44 generation wi11- not to_ be a problem. - Al1-of the-regulatoryre_quired cover
4t_ functions will be met by this Preliminary cover design..,.
ge
47 The cover design as presented herein is preliminary in nature;
48 definitive design will be completed when the following information becomes
49 available.
0
1

- ^c
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1 . Source and engineering properties of the cover materials
2 ,
3 . Areal extent of the 183-H Basins induced soil contamination
4

5 • Extent of anticipated 183-H Basins contaminated soil removal
6
7 . RCRA closure/past practices interface for individual contaminant
8 cleanup thresholds for both soil and groundwater
9

• Effects-fr4m_Qthe_r laws-(e.g., landban and waste minimization).
11
12 The sources and engineering properties of some of the cover materials
13 have yet to be determined. When specific information becomes available for
14 a cover component, the information will be used and properly referenced in
IS -----the final design. -Minimum-design standards for most of the cover components

A6 have been available from EPA design guidance documents ( EPA 1979, 1982a,
37 1982b, 1984a, 1985, 1986a, and 1986b). Where specific cover component data

-have-not-been--available, engineering assumptions have been made. These
_ = T9 assumptions must be confirmed when the actual data become available.

20 A listing of specific component laboratory data and a schedule for obtaining
°°-21 such_data are provided in Table II.B-1 and Figure II.-B-1, respectively.i`22

23 Two factors are yet to be determined, which affect the specific cover
24 design caTculations and are independent of the engineering properties of the

--2-fr- -rateriais. These are the areal extent of the cover and the overall height of
26 the cover. At the time of preliminary design, the areal extent and level of
27 soil contamination directly below and adjacent to the 183-H Basins are not

---28 known: The oorntaminati-on levei at which the subsurface soil does not need a
29 cover laterally has yet to be established; therefore, the exact areal extent
30 of the cover cannot be determined until soil sampling and analyses, coupled
31 with acceptable soil contamination levels, are determined. Also, the degree
32 to which dangerous constituents can be removed from the 183-H Basins during
33 --dedontamination and decommissioning--aperations;-will affect the cover height.
34 The first scenario is that the 183-H Basins could be completely demolished
35 and removed allowing a cover to be placed at grade. The second scenario

-'s{3 - lea$'es` concF``etE--Y`tibbl-e on -the- -sfit-e--PEqttTrii1g a t-ftickEr foundation l ayer for
37 the cover; therefore, the preliminary cover design provided herein is
38 conceptually accurate in that the relative layer thicknesses ( except for the
39 foundation layer), layering sequences, and general features of the materials
40 are not expected to change.
41
42 The preliminary cover design calculations assume a cover with dimensions

- 43 of 140 -feet by 230 teet ( approximately the existing dimensions of the ,
44 183-H Basins). The cover height is assumed to be 7 feet at the top edge of
45 the embankment, The_coYerembankmentsideslopju are preliminarily-designed
46 at a 3H:1V slope; thus the cover extends an additional 21 feet in all
47 directions from the top of the down§iope to the termination of the
48 embankment.
ao
50 Subsequent to the preliminary design, Ecology has directed that the
51 sideslopes of the cover will be 4H:1V or less. Thus 4H:1V sideslopes will
52--__become a_sQecific criterion of the final design. Additionally, impacts from

.,,.^^-.
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1 he Ma,7rord ^ederal facility Agreement and Consent Order future negotiations
2 and interpretations of current laws (landban and waste minimization) may
3 affect the design and areal extent of the final cover.
A

6 ii.8-ia. Cover Materiais Description. The EPA-recommended cover components
- -7 -_1!3vebeen incorporatedinto thp-183-H Basins preliminary cover design
8 (EPA 1979, 1982a, 1982b).. Detailed analyses of the components are discussed

-9- in subsequent sections. Figures ii.B-2 through II.B-5 portray the site
-- 10-- ----Lopography-, -c0`Jer -pi-an, coi'@r- cross- secti4rr,--and -coiir-QBmbaniCillent cross
11 section, resp_ectively._-These figures depict the cover layers, thicknesses,
12 __S14p_eS_,-aQd-_Qvarall dimancinn5,

13
14 7ne fo7iowing paragraphs describe each component's function, engineering
1-7--- properiies,- quantities required, and source of materials. The description is
,40v, a narrative with any required design calculations found in Appendix F. Pure

_ Tfi^. clay liners will not be used in-the 183-H-Basins_coverdesign,-however; the
1•8^ use of local soils (sands to sandy silts) admixed with clay has been planned
jfE for the low-permeability component of the cover. A discussion of optimizing
M, clay to native soil mixtures for use in covers is presented in Appendix D.
2v The construction sequence for the cover will begin with the bottom components
t2` and progress naturally to the cover surface. All soil components of the cover

_23- f-wilLbe compacted in about 6-inch lifts ranging from 90 to 95 percent maximum
24 density. Compaction will be accomplished using rubber-tired or sheepsfoot
25 rellers, depending on the component being compacted. Estimates of cover
Zb -materia) voiume are provided in Appendix G.
27

_ 1 is- to fill.in lv_213- -- GCI_J')da+iS}n-sr=i1 <°Th^c-fts?':^4i£.n-_s-f- t^'E-f".s_."a.'ua:inn :i--- -- - _ee e:. w
29 spots and cover any rubble remaining after the basin has been demolished and
30 removed. The fillwill be compacted to 95 percent maximum density, thus
31 providing a stable foundation for the remainder of the cover. The fill will
32 _siope_toexistinggradeat a rate of 3H:1V (preliminary design), beginning at
^`--- the-- e0ge d.# pr pe ri^o`^r^^Ee.r . -A nativa^-- -- -he-EOv- sandy soil wi i i be selected in the

-__-34__ vir-irtity of the 1a3-H aacin5 for the fniindation soil. The SOil will be
35 classified and moisture/density relationships (compaction curves) will be

-.36 --dgtermined for prEpdratlon-Qf con5trurtinn cnprifiratinnS and field1 .-....-.

37 construction procedures. The foundation fill will be compacted in 6-inch
--^8---1i:fhz*y°r_^^"^Qp7-^[alElmOm-.dabsit7^/°rnr-SeLtinn7,n^-^1141c Of-the Warhinnt.-.ann.a

'--.iy --- State u^epartmenz of Transportation Manual M41-10 (WSDOT 1984). No standard
__40 _-fQr-soil_permeability_is-assigned_to this-layer.--Ihe-estimated volume of
41 foundation fill required is 1,235 cubic yards.

4'J i"ucai- s-i-te-geo-iiiqy has oeen documented (ERDA 1975). The subsurface
44 soils at the 183-H Basins (Pasco gravels) consist of unconsolidated, silty
45 sandy gravels (glaciofluvial sediments) to a depth of approximately 650 feet.
46 ---T:^.e-first 50 -feet-oF-suGsurface--sfl4is-are-part of the Hanford formation (local.^ '°`
±!_^9TP?^cpasurgr,- r:.q;^j5_ thg_KII1991d-kOCfAdt1D[lyp.lhiCh is annrnYj!Ilat@ly
4^"--- i8" 'feei;-ttii c;^ -and--extena3 i:a i:Re upper basai ts. Tne gea i ogy from wel 1 s
49 located at the 183-H site, based on well logs 199-H3-1, 199-H4-3, 199-H4-4,
70 -=-- 199!".4-5;-and 193 ;4 t, conf i rms that a combination of silt, sand, gravel, and
51- --babb>_e-s m,9kb up- the tirr:° c{ fcc+ r-s-^l-.ibfltJ;l7a) sedi:Tiert.

ii-4
09/25/90 3:17pm
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_ Inw-roerma_abi_1i-ty_Sgi_1 --Thefuncti.on of the l.nw-oermeability (low-
2 hydraulic conductivity) soil is to minimize the long-term infiltration of

^::-ah -
. . .

-- -- 3- '•3ater ` 1.!bk!r_vuy!! i.
r 4̂! e-COVET`: !Ti1Z

^̂ Eifii pefT!fEdbi }ity 7S i nterChdnged w i th !iydr dU 1 C

4 conductivity throughout this section. The use of the term permeability is not

sY ^$b^^ai3Z0FtS'trit^i^^'iO^P'tnilcpfFSileabil'i-ty'--oi -t!`rat-port, ion of the
6 hydraul•ic conductivity function, which considers only the influence of the
7 _ porous medium on flow. The geomembrane placed directly above and in direct
^-=--=_contact ^*^-^he=^-raw=permaabi^!^; soi^ i-nr`-i-'stration
9 during the post-closure period. When the geomembrane eventually deteriorates,

-14 tfre-iw=permlayabiYity-ioti -has been -dezigned io liriiit the infiltration rate
= Ti - thrbugh the cover to 1 E-7 centimeters per second ( about 1.24 inches per year)

- 12=-=-=- =farany-swaber_ thatdo=es-not=eva_uo_trarr.s_r,it^e; run-4fif;--Cr- lateraiiy-drain from
13 the cover.
14

"(-sJ3 The'low-perTi!eability soil will consist of a silty sand with an admixture
1',k5 of bentonite clay. Oepending on the characteristics of the sandy silt, such
:7 as_pari:oi3-3ize distributianQ^d^zresity,it 1s Qxpected-thatapproximately

•48 10 to 15 percent bentonite clay will be required to be,added to achieve the
``,L9 1 E-7 centimeters per second permeability limit. Bentonite clay is available
329 commercially from several sources. The Hanford formation silty sand, which
1'1 __-w1;[`-_fre9 of pp=k,-fraEt4lr?d Sten@, debris, cobble, rubbish, and roots,

'_§22 will be mixed with the bentonite. The low permeability soil will prevent
_23_puncturesio the genmembrana.-ArxL wi ll_be compactesi_to-95 percent maximum

----24 ---der,s-iiy-ifi-6=-Snctriifts-yiel-diflg-a 2-foot thick compacted layer. The low-
nnwnnehil i } rn henn rlnei^- ^.^.,1.^>i^.., y^ mponent has. «.. Yto slope at 3 percent to 5 percent to
match that of the drainage layer, and at 3H:1V in the embankment sideslopes of

27 the cover ( preliminary design). It is estimated that approximately 435 cubic
28 yards of bentonite and 2,465 cubic yards of silty sand at the 15/85 bentonite/
_29_ sand rati_o_will- bP required for the lew,permeability component. A detailed
3^ discussion of the application of clay liners in semiarid environments such as

__ 31_ at the Hanford__Site is orovided in Acoendix D.
32
33 -- - Flexible-membrane lirer --The fl,,ct;on of the flexible membrane liner or
34 gc°inTc°+mlbrane is to minimize the infiltration of water through the cover.
1. Oifferential settlement at the closed 183-H Basins is expected to be
36 insiqnitYcant, and trte flextble fiembrane Tiner -wi H rrdi eome rn contact with

--37-- -slangernus_material.s-;-only-adjacent_soil s- an,d-pare watgr---The- assumption for
- 118----no diffpren}_ial settlement in the cover is based an the fact that no major

-IS-- - rubble- will-ke--lieft-an-_placp -after-decor.taminatioa>--and- decommissioning is
40 completed. Also, no appreciable gas is expected to be generated at the site;
41 therefore, regarding strength and deformation properties, the geomembrane is
42 designed for field survivability. The embankment sideslopes are 3H:1V
43 (preliminary!, ! design) and, therefore, require a qeomembrane with high tensile

- ---- 4A-- ---+t-r'>?n^js:±^----lii-£'t^°densit-y--p#$Jycth-yl-''c9^e-i1-ay--b'c'E^i - -uuuucllucu LhTS -app

t

l i caG Ion
4J (Mitcheii i984). The geomembrane also needs to exhibit hign puncture
46 resistance as a safety factor against accidents during construction. The EPA

alne-
-

- =su!!asi15a l6In1m41mgeLmelnbranp th7Ck14$ C of /^ ^lil_ p
-1YI
F /^y._ nvev e

iJ
v
i
e+

Y Gllli3^----- 9 -^V • i --1Y191-
48 (EPA 1982a). To provide a safety factor in the cover system design, a 40-mil
49 thick flexible membrane liner of high-density polyethylene is specified.

' Standard properties such as density, melt flow index, tensile strength,
elongation, tear resistance, thermal expansion, moisture vapor transmission,

52 --- --d-irsens-i-onal -stabi-1 ity,- -etc.-;--have-beeer-speci-fied try-georrtembratte-mafluf-atturers

11-9
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1 and have been tested to American Society for Testing and Materials or other
e nationally recognized standards.
3

-4- --- ---The flexible membrane liner installation will require field seaming,
5 therefore, procedures will be prepared for this practice. Seams should be
6 made according to the manufacturer's recommended technique using recammended

_-7 adhesives, solvents, or welding equipment ( Mitchell 1984). ' Both the low-
8 permeability soil below and the drainage layer above the flexible membrane
9 liner are considered bedding materials and, as such, will contain no, materials

10 coarser than silty sand that will be free of rock, fractured stone, debris,
-_U_ --- cobbl e,-- r1_jbbi th-,-_or rollttt.- - F1.-eJC-il'.11.Elnemtir-3ne a iners _are- r°-adi 1-y-- ava i 1 a hl e

12 from a number of manufacturers. The flexible membrane liner will be placed in
13 contact with the entire surface of the low-permeability component. The
14 estimated quantity of a flexible membrane liner is 4,450 square yards.

f<M Drainage laver --The function of the drainage layer is to remove water
that has percolated through the topsoil, and thus reduce buildup of the

---^FS-----hydrau-lis--head onthe-geomensbrane andlow-permeability sril layer. The bottom
`39 of the drainage layer has a minimum slope of 3 percent and a maximum slope of
: 20 5 percent, which provides a gradient-inducing lateral flow of water out of the

cover. The slope of the drainage layer changes to that of the embankment at
---the edge of ^the-cover.- TheSi i-tty sand, with a minimum permeability of

-23-- - 1 E-2 centimeters per s-econd_ (abQut 14 inches per hour) and a thickness of
-24- --12--i-aches, has been designed such that a minimum transmissivity ( saturated
2'1- - fiowY of 0.3 square centimeters per second ( about 1.16 square feet per hour)
26 will be achieved. The silty sand can be provided by a local concrete batch
21 plant. At the base of the drainage and cobble filter•layers is a drainage
28- diversion ditch, which encompasses the entire perimeter of the cover. The

-29- -- d-rai-rrage drt&-has bezn--dssigned- to-iransmit- water that drains through the
- 30- lateral - drairaage layer and-cobble layer of the embankment, away from the

--- 3_1-_-perimeter-of-the-cover.--_7.he lat.eral - drainage- layPr-xhaL transmits water to
32 the drainage ditch lies physically above the geomembrane and low-permeability
33 soil layer of the cover. Therefore, measurement of flow in the drainage ditch
34 1 would not be a good tndicator of total -cover perforr.:ance. However, a method
3s 1to-montt^o^rF-the precipitation collected in the run-off system will be provided

:Yl.ir^ic^ju"E'iiRi^'^vc''S.i}a'r.--as §^}4c.i iT^^u^i^ra^ion-"w'^ifldS ^-i^iMv^t--a`^UV= i^ dc^ign. The

37 termination point for 7the drainage ditch has not been selected for the
38 preliminary design. The drainage ditch may terminate into a french drain or a
39 surface drainage structure iocated at a lower elevation than the cover. The

_-_-_0_ _estimatedreQ{tirgdvolume_t3f_drainaga layor canri is 1,545 cubic yards.
Al

47 Geotextile--A geotextile, which is a woven fabric of synthetic materials,
43 - wiii-be piacect on- the sand drainage iayer for two reasons. Geotextiles are

_..44_---_ty-Ri-ca11y uaed-in-constructioa-projp^tt-to-re"forcp soil material and to
-- 45- ---function as a filter media. First, the geotextile will protect the sand

46 drainage layer during construction. Second, the geotextile will provide a
-47- rednndant--penticierfilter ft;nLti-orrat-thg-drainagg-laygr- and-silty topsoil
48 interface. The geotextile also functions as a granular filter to prevent
49 clogging by fine soil infiltrating into the drainage layer. Detailed
5d -cai-cui3ti-ofts -regardi-ng the-grafruiar fiiter layer design and geotextile
51 specifications are provided in Appendix F.
52

II-10
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'• Toasoil, layer --There are three functions of the topsoil layer. First and
2 foremost, the topsoil must be effective in retaining precipitation for
3 evaporation and transpiration back to the atmosphere. Second, the topsoil
4 must consist of, or- be amended tc, providing an adequate plant growth medium.
5- Th{rd, the-tops3il- must-be-adequately resistant to the forces of wind and

-----5-----water eraslon.- A--det-ailed site characterization effort to establish the
7- guaiity-and quant#ty of topsoil- reyariing -water rete,Ition characteristics via
8 particle size analysis has been completed ( Last et al. 1987). The topsoil, a
9 sandy silt to silt loam is located at the McGee Ranch site, northwest of the

_- -- ^-^-- Hanford
- • -- --10- ia^sIma Barricade onthe H Site (F igure I.B-6 Water retention

11 characteristics were determined for sandy loams and silt loams from the
^^ - Hanfo^ ^iie ^i4e}tef eL a'r. i988).- - TiiesE ifata -nere used as input to the
13 - hydrologic evaluation of landfill performance model. The hydrologic
14 evaluation of landfill performance model results are discussed in Appendix E.

--An estiTat-ed 3;415 cubic-yards-o€ topsoil---are-required with-more-tha.n. adeq0ate
quantities available at the McGee Ranch site. Assistance such as fertilizers35

^ - -^11
rt5

IT hert^i^ides , m °o .y -be -app^ i°d to the *op°o;l- *o- g°tan}i s h- an --adequate -p> >nv--^ w i - c w w a w ^^. . c..^

^^1$ growth medium. Calculations for wind and water erosion characteristics of the
-^^-- -topsoil-3re pravi6E6 iT-f^^SpendiX-F.- iffE-topsoii-wili be I:umpacted t0

1^D 95 percent maximum density in 6-inch lifts; ezcluding the top lift, which will
.21-_- .---not=be wOd11Qact°cdts'r aid-='n-= st.ii@=e.°atab13$hment--Qf

L.`22
--=23-=. Cobble filter --A filter layer is required to be placed directly beneath

_ . 24 the cobble protective layer to stabilize the cobble underflow conditions. The
- 1) _az oi R=^iafiati'un method was used to the size cobble , and it has

, - _ . . . .._, ^ _ t_
p^

. . . . ieu
e t

i ,n
^--7^CPmI^eFiIleA^yil'ia11n1!im=k:!^S a.?d=•-a#'^}?S-^ rii^^ie _ ^^ c^ ai. i^a7).

7 Actual design calculati£ns a;-e-fou..d-in eppon,,;v F, The cobble filterVi1V IA

---^3' = F,^teF?^1`Y-'s-=_i-£q$siSF Cf= -^essthan= 1-it1Fh fiCie gTa^le^ -tn c^arSe sand that
29 parai]eis the particle size-distributions of the cobble layer above and the
30 sand drainage layer below. Parallel particle size distributions refer to the

-sIapes-of-the-particie tize distribution curves for the cobble, cobble
3Z-___bedding;-sand drainage layer, and topsoil, as depicted in Figure F.9 in
33----Append-ix-F. -Specaficati-0n of para^llel-3loped-particle size distribution

^rTterTa, reduces the potential for

J5 materials filtering from one layer into lower layers. The thickness of the
36==-= -sobbl=e--f;lter1=ayer-=wi':' Lo 1 foot placed directly on the sand drainage layer

-37-- -p9riions_of-the-embankment-slope-and horizontally 2 feet onto the cover beyond
38 --t-he--upper-e6ge -of -the- -embafifuaert -A geotexti]e will be placed on the sand
39 ___ drainage l-ayer to -protect placement of the cobbl e fi 1 ter

_ en --- 1aye. - T!te estimated volume-o f ^ ^..tiuui: ^^. yards.ca„b}e r̂ edding materi al i^-^^5 a..
41

1.a ^°- 42 -- C£bble 1o'rer -`The preiiminary d£signed s}epe $wbank,'aenti ^^a,. tiuc^cll
43 . designed at 3H:IV, approximately 18 degrees from horizontal. This extends the
i,... °1 g--r L L.11 r i i ^. t i I I q^r-re^c r^r*zortcriy rrromfrne-eage of-rne emOanKmen z -cover-ta-une-L oe-or
4^t---^l:i^T embankIDie^!`L> l,fcobbie rtro?reci:ion- wa5 not. nrnvidari, a c1n^e of
46 approximately 3 percent would be required, which creates considerable costs
47 -- and extends the cover an additional 210 feet. The cobble layer will be placed
4 on thesurTace of the cover embankment slopes only to provide an erosion
49 resistant cover enabling a steeper sideslope design. Selection of the source

-and-type oi= actual -sideslope- surTace stabilization rock will be performed
------- - during definrtive design: Fractured basalt, usually termed `riprap,' has a

52 steeper_ang]e-9f repose-than '_cnbbl_e and may-be-requirgd to facilitate the

II-11
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1 slopes specified during the definitive design. The cobble layer will be
2 2-feet thick and placed directly on the cobble filter layer. For erosion
3 control, cobble an the order of 2-inch maximum particle size would be

--'-- -- ^'EytirtuwevLP, to ^_,_ -_^. --nerp reauce tnC- pocen3lai of smai i animal intrusion
5 -through -the•-embanlunent 5#des-lopes; a 4- inch max-imum -si-ze--aggregate-;ciil--be
6 required (Cline 1980).

Hanford Site

Cable Butte

McGee Well Gable Mt.
97-7

--
. Ml . ^.

_ ^^w-* ^AA C^^+4YV IT w% LHV G3it

Area Area
Mc>'ae$ Aaneh

i i
^ J^4e V\YV^ ' '

^ V•^

-^-

79oar^.4

7 Figure II.8-6. Location map of McGee Ranch.
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Itis important-tonat.e- the difference between the need for cobble on the
- --si-derlrpes -to-redtit^e--pofential smaii animal intrusion and the absence of a

3-- cobble specifleation for the tap of the cover. Since the 183-H Basins' cover
_= 4 =sei}l be mai-ntained--in cmnjuncti-on-with a secu-rit-y-fg,n,c^ constructed around the

--i- ;aci+ity, iarge mamnals-are-not expected to access the cover. Some level of
r-habitation of thecover toosoil is expected by_small mammals such as the Great
7--_Baain-eocket Mouse-( Paraanathus-oarvus l-thattypically-resi_de-within the top 3
8 to 4 feet of subsurface soils. It is not expected that small mammals will
9 -burrow tnrougn the geomembrane, placed a minimum of 4-feet below grade. Data
+^ b= ^ -^-^ ^----s --^ ,

-=--aa-----e+ar-e-i-ndicat?4--Ln3i-aur?eg_41J-!!S7!-high-d ers^ty pelypthylQn9-linEre were not
--- 11 -^-penetrated by rats, even when they faced starvation ( Mitchell 1984). However,

12 the following recommendations for geomembrane design will be addressed during
---13--}-definitive-desiqn:--1)-avoid-install-atvan of free edges on the geomembrane,

-^ - - • ^- "='°e°°^ °"__-^__^^ 4"uL ysi111C311u[anc _fig1eS denL@7' ttl$fi90
.

and 3) dsSUre r2dius Of

JJ,^___) curY_atere_woul^d be_;reater-tlaan-3 inrhac_ Thara will be no topsoil on the
^ sideslopes of the cover for habitation of small mammals. Therefore, if large
^ - S7Ze-€o©eI^^r were not placed o:t.'thg sides-sop€s-to prevent burrowing, the small
k$ - mammal s--Axould- only hav2- a: afoot- serd--drainage - 1 ay2r--to burrevr-in--to -reach the

°ep r n yer iri nf ^^_ffi_^vmemmera^== Tne-i-fco;-^±tcl^s3.,d-^3 w9_^d-^t ^ ient thickness
or stability to construct a den. In this scenario, the frustrated mammals

11 ---(only -having_a-1-foot -thick-layer be-low-)--may-p reforonti ally ,.̂ r+^.... ck the
Deol1!eli^.^r^,^18_2l-t^ly'^g-h--pe^t':'ati•'?^-'.=-flnu'•ld n8i- ha--':kely:----.tiae^^.ifi^ £O^ibl2-d'^^iy^i

23 calculations are found in Appendix F.
24

-'G Veaetative cover --The vegetative cover plays a significant role in the
overall cover function and has two primary functions. First, the vegetation
acts to transpire water that has been stored in the topsoil back to the

2$----atmosphere:--Secnnd-,-the vegetation-helps to reduce the erosion due to wind
29- and water.- A Thickspike wheatgrass ( Agropyron dasvtachvum) and a Siberian
30 whe;grass ( Agroovron sibericum) mix will be seeded in the topsail.
.Si Thickspike wheatgrass is a rhizomatous native grass of the Pasco Basin and

_-32 -wel1-=ssi}ted forwild erosion c ontrol on deep sandy-soiis (Brown et al. 1984).
33 5lber,an wheatgrass is the mGst abundalrZ: of the perennial grasses seeded on
34 the Hanford Site waste burial grounds and has been noted to competitively
35 1i^ t cheatgrass where seeded. The Russian wheatgrasses develop a much larger
36 root density than native wheatgrasses and thus more rapidly extract water from
37 the soil profile ( Cadwell et al. 1983).

39 The wheatgrasses should be planted in fall. If, due to scheduling, the
40 cover construction requires a sprinq planting, an annual cereal ryegrass is
41 recomnanded to quickly stabilize the cover, followed by planting of perennial
d'^ W^fa]tnYatene iw Fl.e G,il. ..........y. ..^.c^ u ^uc i a^ ^.

43
--- 44- __II.8-1b. --Const1•_uction--nual i-ty-A3sir-anc.-Ri an--Jutl i-re. --fi construct icn--qual i ty

45- --zs.ur-ance-pla:t wi,l 13e--arepared that will address in sufficient detail
46-_ _ actiYities that pertain to the areas outlined below. This plan will provide
47 verification that the cover will meet or exceed the design specifications.... _ - • . , . ,..^a The C4rsLrue4tncr^uai -rV^; -a._rrrrans.e ^karti-caTinot be ^;ared u.^..., : speciric

== "-g =€Cn;#'uciicr^ ^iaieriais data are known. This pian wili ensure 'that the field
^ data documentation obtained during construction meet the design

rr - ii..-..,
09/25/90 3:19pm
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1 specifications. A technical guidance document for preparation of
2 constructionquality-assurance-plans for-dangerouswaste land-disposal

--3 --7acilities-wiii-be-usea r'br'ciie-development of the i$3=ti $a-si-ns eotistruction
4 quality assurance plan (EPA 1986b). The construction quality assurance plan
5 will address, as a minimum, the following areas.
c

7 . Responsibility and authority of all organizations and key personnel
8 involved with preparation and implementation of the construction
9 quality assurance plan.

10
11 • Personnel qualifications including a description of qualifications of

- ir - ^i^ oerso^i a^tztemoftstrac`ia^ oi ^roaer traininv and exaerience to
^^ - &..^r^11 •I-_a:c:-J ' - •
ia ru^ n ^^ iuen^^ n cu responsibilities..
14

'^5 ftortfitot#ny activ;t ie^ ^isted fin detai i^rtreludi^ oti3ervati-ofls and
'<E16 tests to ensure quality of each installed component.
1-17

s•

- --_° =^a--- - Sampiingrequiremenzs incivdinga tteszriptioTraf sampiin^ ana testing
activities to ascertain f_he niial ity- of materlalS- i Ilstall_ad_dtirino

^n LonstructinR. -- TheSe incl!!de -the-follol^li.n.g:..- -- -
21

ZZ " = TYpes-of sampling activities
23 - Types of samples

----^'^- ---------- =Ptumberand iocation of sampies

?^ - Frequency of testing
26 - Data evaluation procedures
27 -AcvigtanS=g--and "ej.°,cti.^-i*.°ria

28 - Correctiye action plans
29 --kandling-$f-testing errors.
30-
31 . A description of procedures to document construction quality

---32 -assurance -activities. - Documez^tation must include the following items
11 --- - -- -35aminimum;
3a
35 - Daily summary reports
3v - , or^ituring datd 511eet5

3i - Change orders
38 - Meeting memoranda
39 - Photographs
40 - Problem identification and reports on corrective measures
41 - Design acceptance reports
42 - Final documentation including record drawings. •
4's
44 . The construction quality assurance plan must address all the cover

_ -__45components including the following:
AG

d7 - Fl111n/^]*1(111

48 - Low-permeability soils
49 - Geomembra_nes
50 - Draina_ae_ lavers
C1 T........:1 1

„__ _. _ . .

. ° ^^N^^^^ ^ayers
52 -
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- Embankment layers
- Veaetative cover.

s
4 m Some elemen-ts-of-consideration_£or the components listed previousl-y

- ^--a -- - are- tiie Toi_towing:

- - Method of compaction
8 - Special considerations for slope, construction

9 - Storing and handling of materials
..l wwnwswl.Kenne

-LL-.-

11 - nurcrS°c n°caLn°ci

• Ja4^ ^-_L-_-••--_ TS^CPT-7fll1--^G('flfll(IIIY\
- 1L - - - aW^1^ v'IC. mo..c. ...... .......... . 1---.

lZ

14
15 II.B-2. Cover Considerations

==I"6
_^atrr__. TL_ r77 •

The r -^ „owing six sections summarize the criteria that were consi ere
for rnie nroliminarv-rnver-desTan:

^ - -

2^ • Minimization of Liquid Migration, Section II.B-2a
-4^

-^^-Z - - -- ^ tflaintenance needs, 5ection iI.6 2b
-'t3
24 • Erosion and Abrasion, Section II.B-2c _
Ic
^J., •-- Settlement,--SubsidencQ,-and-Dis-Rtacement, Section II.B-2d

?A- ------ ---- ^- - f_ryer--Sxste!!t i?ot?aeah; l i tv, Sart i on T T. 8-2e
--- - --•-• -^------ - ---_., -.. --_..
..
30- • Freeze/Thaw cvcle Effects, Section II.B-2f.---, „

±iins-a1o;1 of LTqu1d -MiUi'3tiof: ilie primary function of the cover

a+;,...--V -w3t@r-_ic}f^1`ration intn ^underlying waste.3^ 3= s • n-i^;-«'^, ,^ystem ^esiyn •̂ s-^^,^„ c ..--
7cF;sga.s4;crg{•rAtmn}nants may be leached a-ntbLth: groilFdwZt,er:- Concerns have

35 bE^ raise^i_over the use of clay as a low-permeability component of the cover.

36 Specific concerns have been related to desiccation resulting in excessive

37 -==sT;rfirkage,-cracking;-and uli;mate loss of integrity. These concerns are valid

38 only to the degree that improper soil/clay mixtures, design, and construction

39 techniques are applied; however, proper soil/clay mixtures, coupled with

^y- =-_caaipg^+tntrlesigP fiz*uras and c,^.nstruction techniaues, have allowed successful

-41-- nge of lcw-Gi:yrueaiti_i ity -clay- irnefis in s-emiarid envir€nmgnts. A detai.led

42 description of clay liner use in semiarid environments is provided in
..,.,.-..-...

44
45AnEPA-recommended-cover design (EPA 1979, 1982, 1982a) has been used for

46 the-1$3=H-Sasins' cover. The bottom layer of the cover will be a foundation

- 47- -- layer to provi de a s table base f-0r- t-he^^sver- compo.n.e.n.ts . The next component
4A----nf thp rnvgr-will consist of a 2-foot thick low-permeability soil layer with
4fi= 4.hy[drau7 rc rondluctivity (Krlass_than or equal to I E-7 centimeters per
'0=- second_(aboyt 1.24 inches-oer year). it will be overlain by an impermeable
,1-aeOmemFjranu, The imDarmoahla oeomembrane will be overlain by a 1-foot thick

- b2 tatera7-drainage layer witn-a minimum hydraulic conductivity greater than or

IT.iS
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1 equal to 1 E-2 centimeters per second (about 14 inches per hour), which will

2- sl-opL at 3-percent to promote fl ow. - The--top wil'- be -a -3-€oot th ick sandy
3 silt to jilt -topsoil --capabTe-of supporting a--':egetata^:e covor and storing

,vater for evapo7raRspiral:ion. PerennTal=gracsec-cr^nb^StTn^-LifY-Thi-Ck"pikeailu

5 Siberian wheatgrasses will be seeded on the site to provide the long-term
"£-;.^+-"_e-+4s-M- ae'4"-k, --iore.4 '

+4,n +nn^nil
W C--... -..m- :::a,^ uc 3^i U In LIIC LU1lD61 1 I.

7
B --- --- ---:n- arder- to- a-sceri;aln- t,he- effect i-ve,n,e-sa of- *.he--cover- desi,n, the
9-_hydra1ogi-c_eva,1_uatiun af landfill performance computer model was used. The
A

Rydreiog^c 2vai;iat;on -0# 1 and#ill p̂.e¢ r̂formance--model---used-fi-ve rnncariitivg
•• _ _ ^

fIIr
,1
^

^' x11.. J^^' x^L and -Neal^ii Gti^ uaa to c^L iTa }̂ e-flniua
llI°I- y^dr^>^f a'Ir3ii^ u.la l^ y

12 daily run-off, drainage, and percolation through the cover. The output of the
13 model can be considered conservative to the degree that hydraulic properties
I4------of--saindy--l-oam sail w€re-input, and a sandy silt to silt soil, available at the

15 -MeGee-Ranch-site, is planned-for the topsoil material. The-sandy_silt to-silt

soii has bett-er w-atei' ieteiltioil i.haracteristics than the sandy loam soil
_17 (Heller et al. 1985).
18

One samole of silt loam (Cold Creek sample) was tested in the laboratory
0 for water retention characteristics with results indicating that 13.7 inches

°-21 of water can be stored in 3 feet of this topsoil, which is roughly twice the

22 average annual precipitation rate at the Hanford Site and twice the water
2-3-----storage -capacity-of sandy -loam--so#i:- Cons-id-erable--l-a-boratory hydrauliC
24 -- property data were evaluated for the sandy loam soil, while water retention
25 characteristics for only one sample have been completed to date on the silt,
26 loam. The laboratory data are presented in Table II.B-2. Once the moisture
27 characteristics and hydraulic conductivity functions of the silt loam have
28 been determined, the hydrologic evaluation of landfill performance model
29 __-_shoylsi use the ne_rt data.

' 30
31 Appendix E provides a description of the hydrologic evaluation of
32 landfill performance model and a listing of the input parameters and output
33 values. The average annual percolation rate through the cover, assuming a
34- 10- percent g€3membrane--fai?-:re ratP-and--using the conservative water storage

--- -35-----tapaci-*_y of sandy loam soil, is 0.0735 inch per year. The combination of the
36 water retention characteristics of the topsoil, which stores water for
37 evapdrati¢sn and tran,piration; the lateral drai-nage-l-ayex,-and impermPable
3a_ -_componeni=s of the cover design, provide a cover system that minimizes the

:s5 migration of water into the waste zone.
4ii
4i II.B-2b. Maintenance Needs. As required by WAC, this section describes how
42 maintenance during the post-closure care period will be minimized by the
43 design and construction of the final cover. Stabilization projects conducted
44 at the Hanford Site since 1978 have shown that very little site maintenance

--- 45- -- has- b-een- reguirezt r^ol-iowingth-e 3uccessfvl-es tabi ishment oT a vegetative
46 cover. Of primary concern during the post-closure period will be repair of
47 any damage to the landfill cover due to erosion. In addition, periodic
48 maintenance inspections of the veqetative cover, run-off control structures,

--- '- anc the' ' crotndwater mcn^'+ cr ' rg we ll s an d^ ' 1l - b e ngces s,.,, ..erv ^inwinn, the^^ ^ pumps^,
cn ^..^+-, lr^ ,....., ^ r^, ,,....
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1^able II.B-?.

i ,

01 tll

i . .R ^. ^ . .

IWaU.er Retentiorh and'Soil TextureCharacte'ristics*.

I

On6I1T 1.1 Cr Ia 0++ 0.1 b+r 1.3 Wr

i`

1.1 ILr 1.0 bx 1:1i Wr 1 oN{

I

is l.r
yha.l yN 911vNY! y1 Nl/M! NIIVw\1 y'll' N 1/Nl V9I

^..
115 Ow wur its f Joeniy
od/.e1 rar (v) tUl siat 7i''.^1 tiN" S IIWI^

ll'.TA wil
i pld : 13AY Tnurr

at I 1.61. 1.1113 1:32 1.1111 0.17
we 2 1.9 0.120 1.i'J I.83S5 1.19
oP 3 l.a 1.1014 I.16 1.K7! O.iO
Ce : I.a 1.1417 1:23 I.6617 01a0
Gr t.i 1.'.p 11:27 1.099 1.16
Ov 4 1.61 1.1701 1:31 1.121i 0.21
34-i3.6-1e rT 1.66 I.:SG 1,2'. 1.11'3 1.10

r 1.60 1.217s 1,.3S . /.1CSG 1.31
3G-04.1o-3(7 L.A I.0634 f.10 I.I602 1.11
37-4.6-10 'rl 1.i0 9.1714 1111 / .1M7 1.18

fi 1.:1 1.2070 6.33 i.lill 1.23
rT 1.A 1.1611 11.16 1.1415 1.07

30-39.0-5 FT 1.61 1.1021 6,.10 0.0W7 1.11
^-Cro,5-l0 R 1. 68 1.1351 / ,.n 1.142 1.17
42-/1,1-11 FT 1.61 1.1064 0..17 1.0613 1.11
4541,0-5 fT 1.00 1.1413 1,.24 1.1733 0.12
47-Q,0-7 fT 1.68 11733 1..2$ 1.1743 1.12
49-ea,r[0 iT l.w 1.1743 1.21 611t 1.13
4343, n 1.0 1.1717 1..0 0.0054 1.12
43-1y, 12 1.41 1.2473 1,.33 1.1031 1.25
43-00, 13 1.41 1.26.71 1^31 , SAID 6.16
43-60, 14 1.40 1.2371 143 1.1125 1.16
43-a1, IS 1.<2 12277 321 1.1197 1.13
43-00. tl 1.40 I.100

1
1^26 1.109 1.15

43-63, i7 1.40 1.2403 1.70 1.1134 1.11
43-ee, 6/ 1.40 1.2113 1.31 1.10.0 1.15
CaO 'Y •^. " 1.41 1.3317 1.71 1.1431 1.27
rlY a9t I.:i 1.1M 1.67 4.4121 1.21

1.145 0.07 I.130 1.26 1.0.37 0.047 89.1 79a 26.31 30 ;It I1 Sa.dr Lra
1.1^i4 1.06 I.6315 1.13 0.1273 1_03! 22.5 09.1 24.06 4 ll7 I SaOr Laa
1.13,14 1.16 1r12i7 1.91 0.02.7 1.037 11.1 !1.7 11.91 04 1 1 Ltar .'sna
1.1#7 9.06 0.92.f I.13 1.1:93 0_041 27.0 1I1.1 25.11 Ilc 1 Saear L,a
1.1311 1.01 1.042! /.n 0.0413 0_OS] 17.i l1.1 2l.3/ ll7 11 L.or L.m
I./S80 0.09 1,0436 1.11 I.10440 O.OZ :N.3 l1.3 21.e0 C$ 714 11 Suq Lia
I.0614 0.10 1fC713 1.02 I.1044: /.oa ia.5 17.9 1c.70 10 It 4 Lrar Said
1.12p 0 .20 6.1r1 6a3 1.0917 /.1.; 30.0 9.! 23.91 60 30. 10 Sa.dr L,a
1.1340 1:05 1 ^:1263 9.14 1.4 ilf.1 6.0 1;1' 0 3 In., Sand
1.1335 0.0: 1.1-2113 1.03 9.1 91•3 1.11 p 11 5 L.^y S"
1.1201 0.24 /r0931 1.33 0.1060 4.150 7tT.0 11.1 21.21 0} 27 12 5rdy L.r
1.130 1.06 I,424S 1 1.03 7.5 75.9 4.41 !Q: . 1 4 Sr^d
1.8614 0:10 1:0002 1.AY 1.13302 0471 12.1 17.3 7.90 3; 4 4 Snd
1.1327 IJOS 11.0214 1.,03 6.0 91.1 4.21 83- it 7 isa" And
6.0341 1.,09 14474 1.111 1.093 1.170 1.3.3 37.1 11.21 i,l 13 S Ltq Aod
1.1571 0J07 1,4434 1.17 1.0400 6.867 M3 04.0 11.71 71 11 7 Smdr L.a
I.4529 6.40 1..8423 1.07 1.149 1.164 311.3 !!.S 34.61 p, 27 1 Srd/
1.1901 1:13 1.131 1.12 1.0792 1.111 24.1 93.4 27.71 iF 25 1 San L.a
1.0;24 1.1! 1.0's3f 1.'PO 1.0M6 1.177 21.5 31.2 41.68 WI 20 c Aeq• L.:ei
0.1709 1.10 11.1515 1.1E 1.2= 1.010 40.3 13.4 43.10 61 33 7 Smoq L.a
1.1734 1.11 1.4591 1.68 /.8432 1.100 43.1 51.3 41.21 37' NO 7 Sandr L.a
1.1714 1.10 4.0.543 1.08 0.0513 0./07 37.7 144 31.40 01 33 7 Sao/ L.a
1.07Gi 0.11 1..01574 1." 0.1641 1.091 36.0 94.3 33.91 64 21 1 S+mr L.a
1.13_1 1.08 1./462 1.16 6.0167 6.160 30.0 11.3 32.71 17 23 1 Snd! Laa
1.19L° 0.13 I.Iii7 1.09 1.8768 1.30a 37.5 ,1.2 21.01 a 21 11 So" L.:.
1.011f 1.1: 1.132fi! I." 9.01B7 1.0!i 46.3 71.7 41.24 46 44 10 L.a
/.13'.BI I..20 I.Ii"'+: 1.02 0.1049 1.147 5..1 32.1 61.43 it /7 12 silt L.a
1.3041 1.21 L1G0! 1.11 94.1 pA 63.42 44 44 12 L.a

*(Heller et al. 1985)
**Cold Creek sample is a Ritzville silt 1oam:

***Water storage calculated for 150-cm deep profile.
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1 Frncitln damage to the 100-H Area may occur as a result of flooding,

2 precipitation, or wind. The probability of serious damage to the 100-H Area

3 due to flooding or precipitation is low; the 183-H Basins lie in an area
4 above the 100-year floodplain (390-foot mean sea level contour). The flow in

5 the Hanford Reach of the Columbia River is controlled primarily by the
6 upstream dams; so the probability of flooding is remote. The combination of

7 an arid regional climate, high evapotranspiration rates, and the 183-H Basin

8 areas-minimaT local topographical reiief;-makes prectpfitat'rarr-d-ainage-h'rghiy

-9-_ = Lhl;kely from=ell=-but the -rare, high-intensity rain events. The potential for
10 wind erosion will be offset by the establishment of a perennial grass cover,
11and as necessary, the use fertilizers, herbicides, and mulching practices.
12
13 --- Successfui establishment-of a vegetative cover generally requires 2 to
14 3 years. During this establishment period, the straw mulch applied for
15 initial stabilization and the natural emergence of cheatgrass ( Bromos
"' • ' ....nMn

---F^^ - `LeC^01`TUlrt j ^ w^ITCh-TS ubiqilTtOtlS t0-56uthea5'CErn waSii'iPtgt7r1, Ct3m Tne tuNI v6cC
1-117 the soil from erosion by wind. Periodic observations by trained personnel

=!-A-- wijl-be-made to evaluate seedling progress and to recommend necessary
r`k?^ eorr-ecti-ve-actio,^,s. Merbicides ;nay-be used in the _springta selectively

control annual broadleaf species that compete for available moisture and
=Z1 nutrients. Herbicide applications will be discontinued following successful
iz perennial grass estabYishtment, -w'nicir i-s -estimat-ed-to take two to three growing
23 seasons. Fertilizer applications after closure may be needed to stimulate
24--- plant vigorduring the second or third year. Deep-rooting shrubs that have
25 root systems extending into the waste zones are common to the Yegion. Manual

-^b ^eric^^^l c{ sl:en-:^g^taii^n=may-ba-required during the post-closure period to
27 prevent biointrusion and transport of waste materials.
28 -
29 A literature review will be conducted to determine if geomembrane testing
30 is required due to potential contact with leachate-containing herbicides or
31 pesticides. This literature review will be conducted before definitive
32 design.
33
34 Slopes created by the installation of the landfill cover and run-off
35 control structures (drainage pipes and ditches), and the resultant channeling
36 of run-off water, may lead to localized increases in erosion. Although run-
37 off damage is expected to be minimal, regular inspections of areas that could
38 ----be-subject to erosion run-off control structures will be necessary. Drainage
39 pipes will be insoected for blockaqe. Minor damaqe to the drainage ditch and
40_-_-eoyar embankment-slopes will be repaired with hand tools. Should there be

-4-1- = any taar-crl erosion damage, repairs will be made using grading equipment and
42 fi-11-soils,
43

--44- -`settl eme.^.L-,- 3ed'„1pen#ai:t 0:1; dnd- d?Sp 1 aceIllent a?"e- not eXperL.eil- to HarnmP

45_ --maintenance ereblems at the 183-H Basins. The buried wastes will be in
46 compacted bulk form rather than containerized, so large voids, into which the
47--- landfill-cover could slump, will not exist in the closed landfill. Careful
48 placemen"t and compaction of-the cover layers during construction will greatly
49 reduce settlement and sedimentation occurrence. Differential settlement is

°-SO- = n°ut° exjSieetfu; and un'ty 3 very smali and Tiisl-gnlfTCaiit afiitlUnt of ullllvlw
51 compression/consolidation will occur with time.
52
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I The foregoing discussion demonstrates that the preliminary cover design

;vill- f'uncticn properly with only minimal maintenancg,- if_ any. -kihen the final

,, cover has been designed, additional refinements in the elimination of long

4 term maintenance needs are anticipated. More information regarding post-

-5 ciosure inspection, monitoring,-andnaintenance-of the-final protective-cover

6 can be found in Sections III.A-1, A-2, and A-3.

i:: rsss;c:i a d Rbrasion-.--The 183-H-Basins cover design has been
9 ^zva}uated for $r^sion due to wind and water. The erosion rates for water and

-i^ -^17(id-^siFir=-ha^r'c c`^i^'en Ca-'i£ufl-at$d=,.:s^ng -thc- !l,7i1%ei-saT 5'a7 I -Eo.sr3 Ly^uot7.^.n and

- =-1i=- --=The We`id--Ero3ion =£yu3t'-or?, -respeCti=ielrt. =Qet?iled! ''a1!'iilati-OnS--fCr-eroSi_pn

11) nntpntial are nrovided in Appendix F. The estimated total erosion rate for,,..__.._._. ^

13 the-1L3-H--$asinscoveris-2_2-tons-per acre_per _vear, which is equivalent to

14 1/64 inch per year. To minimize erosion on the cover, the preliminary design

-15---- used -a ^1-5 Percent_cover slope to promote run-off without excessive erosional

=::36 forces. Also a vegetative cover of Thickspike and Siberian wheatgrasses will

::17 be planted on the cover to further reduce erosion.

44-. ---- The-Si-eeper'etilbaifiiuirei:t 3idpes-wei°e-evalUated for gully•and sheet erosion.

,Z0 It was determined that the 3H:1V (preliminary design) embankment slopes would

-- require a cobble protective iayer to reduce erosion potential. Therefore, a

22 cobble layer was designed to protect the cover embankment sideslopes. A sand

`'23 - drainage layer was designed to horizontally remove water that might percolate

24_ through the topsoil. Design calculations for granular and geotextile filter

-25 }ayers-to pr3tect the draina;e layer and other cover components are provided

- ` - in Appendix F.

28__ II.B-2d. Settlement, Sedimentation, and Displacement. In accordance with

29 wAC. this section acdres3es tezhnicai accommodations for any potential

30- slatt}fing; sedlmentation-,-and dispiacement of the preliminary designed cover.

31 Settlement, sedimentation, and displacement are not anticipated to be a

3z ° proo'Iem at the i83-H-6asins.--Ta-ascertaTrt tire-potential for sedimentation or

33- related features, the mechanisms that cause sedimentation or related problems

34 must be understood. Such mechanisms include consolidation, underground
35-- cavities (mining, karst, and landfill), and improper embankment design.
36 Furthermore, accurate characterization of existing subgrade conditions of both

33 soil- and coi•gr engineering properties are required to adequateiy predict
-- _1a --- _sed-ittlelLtaCTm-altq Settiement.

39
40 Consolidation-Related Sedimentation --Immediate settlement (initial
41 consolidation), which is caused by compression and escape of the air in the

-==---42-- soilvaids*_hat-accars immedi-atpty -lpan 1Aadinfl, has already occurred to the
-----43----183-H $asins foundation soils on construction of that facility (about 1949).

44 Therefore,due to cover construction, immediate settlement of the foundation
---46 -- materials underlying the i83=tfi Basins-cover is likely to be inconsequential.

A _ 1-•v• 1d-a U 1 f- h -'b-Q' ^ rn"'^ r-ebLuQd-^y occurv`^ -^po5? L''e^ci 1 i.itk^ a ?V?e S L* L^ IN _^;n-_, .L ._

vi---- -i'.ha^ wOuid-iuuoedlate}y Settle qp6n CanStrJCt70n of tiie cover.
..l
a-

--- 49 - ---Consolidation is categorized--as -primary--a.Rd- secondary. ronsol idation of
^r1 n rl i1, a so '^l-eccurs by expalsien of po:.^ e ,F 1 i,^i..s-Lrnde,r c„x r̂..nss.re-t!yc+roStatic_rore

----------presSure-=(primaly}-aRd by-i0f5g-t2riTi defOrmation of the sKcieton of the soil
••••r«{,F},, i ..v1

As with initial-=37fiprLRS3^111 of _y^-^4^ In tr^ ii=J-f^^^^ SC{(Tfidco.7) .̂ .j n:6::

TT 10
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1 _;ettlement-,---any primary consol idation- thax xw.:ld have occurred at the site has

2 already happened; therefore, minimal foundation compression is anticipated due
3 to the loads that will be imposed by the cover materials.
4
5 Regarding the cover materials specifically, the most likely candidate for

6 consolidation is the clay/soil, low-permeability component; but consolidation
7 is still considered to-be-very-fiow:- Laboratory analysis of consolidation
8 porpntiat of_the iow-o?rmeability soil will verify this statement. Secondary
9 consolidation takes place slowly over time and generally is insignificant when

10 compared to primary consolidation. Secondary consolidation is not
11 specifically significant for the types of soils underlying the site or cover
12 construction materials.
1 3

-14-- No wastes h ave been buried below the 183-H Basins in containers or by any
---15-- other method. Therefore, consolidation and compression cannot occur due to

-• ^._^---=-detiratering of wastes: 6ecavse the ifianfor â „ tie is located in an arid-steppe
environment where silty sands predominate, the potential for biological

18 oxidation occurrinq in the soil cover is insufficient to cause consolidation

^4?- or-comoression of-ibi-s-cover.--^e--ct!emical-a'ea4tionsare-foreseen that could

;^i-- Oci:ur--in the foundation materiaTs to-cause su"lids to turn to liquids thus
-2I causina consolidation.-- --
k.:ct

_---23----- -- Cavitx-Related Sedimentation --Cavities as described herein are-large
-24 --voidS wYthin a soil or rock mass that. na"ve -Qeen TecIIgiflZed to cause
75 sedimentation at the ground surface ( EPA 1985). Cavity-related sedimentation
26 has been documented as related to mining, natural karstic ( solution cavity)
27 areas, and landfills. Mining has not occurred near the 183-H Basins. A
28 review of the subsurface strata indicates that no water-soluble rock such as
29 (limestone, which has been documented to cause karst sedimentation) exists

----30---beneath-the 183-H-Basins. Cavi+.v-related sedimentation in landfills is caused
.J1_.i hnsV,^j.d!

^

Oll

_
^.oli-

^J -,
^^I.^/

. ..}-1. ;.-
^a_i^eJP and collenee intoYy-wa^t'E- c^I^UC111 ^l^^t

.

^121 of

^
-- 7ryan^fai^ .^ofr.a

--- ^2 cavities created by random dumping of wastes. These settlement features have

_--a3--=---iteeit dotume!?ted^tCi_i-ead--tt?-Lraciii-inL CoSisr.Slrfac_^cs; Cull^ap.se of Dortions of

----34 --th€-c0!ler, and-_pond]ng of watPtr--?n--depressi-0ns in--Lhe-rrvar rauseri by
35 sedimentation of portions of the cover. If the 183-H Basins become a

- 36 landfi=El;it--wiil-
th
b^ constructed on the surface with no wastes buried below

---37-- orig#naT-grade;erefore,-cavity=related-sedimentation problems will not
38 occur.
39
40 Embankment-Related Displacement --Embankments qenerally fail due to----- - - - -
41 inadequate strength of soils of either the embankment materials, the
42 foundation materials, or both. Strength testing of the embankment materials

-- ---43----- will tncticate--the allowable slope angle for embankment design. Also, seepage,
44----inadeqeate drainage, freeze/thaw, and dry/soak phenomena affect slope
45 stability. The potential effects of these phenomena have been considered in

---46- the-embankment-c'esign for-the-183-H-Basins-cover-as adidressed in this"
4% section.
48
49 Seeoade--Seepage -in the ciassicai sense has not been a design
50 consideration for this cover, because the embankment will not be used as a
51 dike and the groundwater level is approximately 40 feet below grade. However,

---- 5Z- -fine sansds and_sil_tc_are-hi;hl-y--suscept_inle ta--seepag?;- whirh in turn causes
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1 pipind erosion. Seepage from the topsoil layer will be adequately controlled

' -by=pr$per filter design. Both a sdil filter (Unified Soi1 Classificatioh SM
, sand drainage layer) and redundant ( as regards filtration) geotextile filter

_-- .
4 wiil be 1i52fa' to CORtrO{ Sbcpa^y^c an^u plpli^^y pOLBnLIaI in the topsoi l.
5-__ ftr{clation from the topsoil to the SP sand drainage layer will not be
b --- crnrstant, - occurrifig only when over F3-liictl@s ofvlater are--stOred- w i thi n the

7 topsoil profile.
0
9 Drainage--The cover embankment has been designed to transmit lateral

10 drainage from the cover'plus run-off collected over the area of the
,`^ w ___-T^ - s-r^a 4 eeiaa's--rnr`- a_

-
..'-d ...ti,

a hydraulic'mY^anNi^^^it.- --- Iii^-dra^uaya cf 4 w.u15L OfaS-P oa^w wiLn a nyU ia^iC

-12 °cbnauLtivit3ToY att 1ca4"L iE -^ centimetETS per second overlaid by a cobble
13 filter/bedding material and cobble. The transmissivity ( T) of the SP sand is
I* --^equai--to the sand-iayer-thickness-times the hydraulic conductivity of the

-1-5- sand, therefore,
.:1.6

T=(30-cm thickness SP sand)(1 E-2 cm/s) - 0.3 square centimeters per
second.

yalnmetric #low (!})- is f3lculated--on- aUnit width basis where the unit
4%1 width is defined as 1 ft = 30 cm. Therefore,....:.,, ._...^^

--4:U;-_- n.M(3p^o,3_cm2/s)(30 cm) = 9 cubic centimeters per second per
24 foot width of drainage layer.
^C-
GL]

Y; -- -- -I-he itfirst-L'asE -finw--condit7fin,-;as caiculated in Appendix F, is

' 1,955 cubic feet per day for the entire cover.
^-

G0.
_` # i^ rrj-"-_-_ ^ie'per`7fieti T Y` ° O-t-t

L
e"

30- to the total unit width of SP
31
32- P=(2)(230 ft + 140 ft)

cobi:i-'-dt -the- tuN of - the'+--embarikfiSeflt-- i s eGu1'r'a i en t
sand available for drainage, therefore,

740 ft.

-- - 34 ----- _----_TherefOre..--the_drainaae_caDacit`: _Of the SP sand drainage layer is
3r,- calculated as follows'
36
37 (740 ft width)(9 cros/s/ft^a . ..
V

-39 --- omQ C-ln3/S)(in.3/i6.387
40 second

width) - 6,600 cubic centimeters per second

cm3)(ft3/1728 in.3) n 0.233 cubic feet per

4 1
/4CAl1 . / L.1 /7A 6 /.L4?-- "^^33- -ft'{s^s,,^^^ a...1 20,138 cubic feet per day.

43
44 - The worst-case required drainage capacity is 1,955 cubic feet per day;

----45- --t#cerefore,ne-drainage problems-ar-e-foraseen that-woul-0--iaapaci: the embankment
4F rnunr e4eY^ili+ -

- ----. BYYYI I I Yy.

47
48 -- Freeze%Thaw and Dry/Soak --Neither freeze/thaw nor dry/soak phenomena will
49----be---stabil-i-ty-prob-}ems for the cover embankment as discussed in the following.

_-rD_ _ Surface soil temperatures havebEen-recor-ded-at the Hanford Meteorological
1 Station since 1952. The lowest temperature recorded at 36 inches below
^- _i; 2 s;:rface ;:g; ;2 'E,whtch occlirred9nce over the monltoring peri od
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1 (Stone et al. 1983). Therefore, the zone of frost penetration does not exceed

2 3 feet below grade. The only vulnerable component in the embankment
-3- - ;usceptible to-frost-action-is-thE lnw-perme-ahilitysoia_layer_.- However, this
4 - layer ii located 4--feet below grade and 1 foot-bel-ow-the-frost penetratinn

5 depth. Also, the water table is located approximately-40 feet below grade and
6 will not contribute to the availability of water for the formation of ice
7 lenses.
0

9 The embankment has been designed to convey water from the cover and

IB embank'R9nt-areas thrn^i^h the use of the SP sand drainage layer, the cobble

11 filter layer, and the cobble layer. Water velocities have been calculated
---12-----through-the-cobble bedd'ing--layer and have-not--been-deemed--excessively erosive

-- 13 nf--the-SQs.and -layer.
14
15 Strenath. Angle of Internal Friction, and Friction Angles --The strength
.^ properties of the embankment materials must be evaluated to determine the
'17 allowable embankment slope anqle. The angle of internal friction for

,4 compacted-sands generally is greater than 30 degrees ( Sowers et al. 1970).
c-=1=9 Of specific concern in embankment slope design is the firiction-angie or siip
„^ arCle_of-tue geomembrane in contact with the SP drainage sand. Analyses of
°21 triaxial shear strenqth data have provided internal friction angles for the
s322 embankment materials. The strength tests have evaluated the effect of pore
23 pressure that reduces the strength of the sand. Data indicate that a friction
24 angle on the order of 17 degrees to 18 degrees is likely between the sand and
25 geomembrane ( Giroud 1987).---However, embossed 'nigh-density polyethylene
26 geomembranes in contact with Ottawa sand ( angle of internal friction equals
27 36 degrees) have yielded friction angles of 28 degrees to 30 degrees
28 (Giroud 1987).
29

It has been concluded frOm the-preliminary-design-that the-311:lv or
31- 1B.d degrees embankmentslope like-ly -will --be-stable, but-must-be-evaluated

- - - - 32- u.sing actual-data.- Tafinal,ze +.hE _ev_a_7LLjatit,n, a-slnpe stability analysis
33 needs to be completed while using the actual constructions soils for which the

--34 shearing resistance data, provided by the shear strength testing, are used to
35 evaluate the potential of a slope failure by one of several methods available,
36 such as the method of slices ( Sowers et al. 1970). Note that Ecology has
37 directed that the final ( definitive) design cover' sideslopes will be 4H:1V or
38 less.
39

q F•de ' y' .`_ _._ f .14v L i dffe;act i oii -=L=r 3efiaC^ i^T ls3 ^2f Fit ^uS2dto- ^ nt̂ Ln^ 5he^ a 1 L^re
41 - of cohesionless -soils, generally caused by incremental increases in neutral
-4Z -,tress-generated-by--repeated-small---loads.---,However,--qui-ck--co.n.di*.io.n.s can occur

---- 43---- -u.^.deT-!'_--lllcreased--I-4ad--i-f -loose--sa.n.ds-dre imparterl by chn_rk waves.

44 Liquefaction can be avoided by properly compacting the SP sand drainage layer,
----45 -iow-perme-abfitity soil, and foundation layer upon installation at relative

46 densities above 70 percent ( Sowers et al. 1970).
d7

48 Additional Data Needs --A schedule is provided in Figure II.B-1 that
49 indicates the specific tasks and time elements required to determine cover
50 material data needs. This includes identification of cover materials in the
51 fipld and_labora+_ory tes-*_inq-¢f_engineering properties. The subsurface soil
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at the 183-H Basins can be tested in the laboratory at the same time that the
other cover materials engineering properties are determined.

4_ -T.-1.B-2e. Cover System Permeability. The cover system permeability is
5 required to be less than or equal to that of subsoils for landfill closure

are used S nterchan eabl4 - -(the--teY'AiS p@rmedbillty -aSicf tjdr°àttr"ic i.ondtlctii/ity 9 y
i_ thrauahou>:-thi-s aocument-i:- Hydrauii^eonductivity-is-a-property cf-the soil
8 ahd--il-;ae?-toggther. --Re-rmeability;-in its strictest sense, has units of length
9 squared, is often phrased `intrinsic permeability', and is a property of the

10 porous medium only. The two terms are difficult to separate in practice.
11 Therefore, for convenience, the term permeability is used in this document as
12 aquivale.^.t to hydraulic conductivity.
1J

14 The cover system must provide a permeability less than or equal to the
15 natural subsoils. The intent of the WAC regulations is to control the rate of

infiltration through-the cover such that it-does not-exceed the -water removal
capa.cttv_of the liner/leachate collection system or natural subsoils and so

xIt--causo a-^tatl^tuh-Offectt_to_occur:- The_bathtuieffect refert_tQ the retention
,.41„3 of water above the liner or natural subsoils such that the water remains in

ctsntzct with the-was±e= oroviding a leaching mechanism for waste transport.
...,,._

The COnJeX shape 3nt'i SIupZ 0f the ibw permeabfiirl +^y i^ayc^ also prevents the
`bathtub effect'.

023-- -
24 The p^rmeabiiity of the natural subsoils at the 183-H Basins has not been
25- tested in the field or laboratory; however, the subsurface soils have been

ciraracteriied-and-unconioli-da#-ed;--silty--sandy gravels of the Hanford formation
----T^tnirel

^J4^_twph 4w-=
3
-6- r - ._ i_

C
i
i .^

.. cn ti
C
-^
k
r

b 7i Qk
+

'i^
_ b18 .2

^
- 5i

l
9a ^^nii i^^nr_ .4 .u -bpU.7. 15jI Qb- -^ll - G---^ -b^.-.-le

c8 permeability rang_es of such soils are 1 E-2 to 1 E-5 centimeters per second
---29- --(about 14 inches per-hour to .34 inch per day).

30-
31 The hydraulic conductivity of the cover system is controlled to some
3E-- degree_ by the topsoil, lateral drainage, and low-permeability components of
3^_, the cover. The topsoil layer, consisting of a sandy silt to silty soil,
34 -- retains water for evapotranspiration to the environment. A clean, washed,
35, coar,e-textured Unified Soil rlassification SP sand component underlies the
36 silty topsoil. The interface of these two components functions as the barrier
37- tG GGIqnYiarG RTGraLlGfi t?f 'rlatEr: Th iS p^ienOmenOn is referred to as the

38 `Richards Effect'. The application behind the `Richards Effect' is that the
---39 -_ waL2r; which--has-i-n-fi}trated Lhe fine=textured topsoil, cannot penetrate into

40 the coarser textured sand layer until sufficient pressure builds at the
-effective -water -stArage capacity.- - a^

43 The ;P sand drainage layer has been designed with a hydraulic
44 conductivity greater than or equal to I E-2 centimeters per second and sloped
45 at 3 percent, thus providing a lateral drainage layer within the cover.
46 Two low-permeability components, including a soil layer with a maximum

-_ _ 43-- -hydraulic--conduc :ixfii>v of J^-E=1--centimeier-s-per- second and a geomembrane with
48 a maximum hydraulic conductivity of 1 E-11 centimeters per second (about
9 - 1.24--inches aer--10-,000-ye-ars), are placed beneath the topsoil and sand

^6----drainage-iaygr-s:--The-geomembrane is intended to effectively provide an
==1----=-741f^Erme3G $-CGTp()nE!FE--L1 Ln€-C.sgr^gsl^yI} ^lSw£.'^^n p^lP.n.t allv +he

,2 geamembrane will deteriorate or unknowingly could become damaged during
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I construction. In case of a geomembrane failure, the low-permeability soil

2 compoflent has been desigfied to funct'ron as the backup barrier to prevent

--- .i verticai fiow of infiitrating water into the waste zone.
4
5 The coupled components of the cover will provide a cover system hydraulic

6- conductivity much lower than the subsurface-soils at tfre i$3-ri Basins.

7 Estimates-of water-perzolation through--the-cover-are-provided in Appendix E.
8 Assuming a 2 percent failure of the geomembrane, the data ( Appendix E)
9 rndicate that the estimated average annual drainage through the bottom of

-__to -- the cover will only be 51 cubic feet or 0.23 percent of the average annual
11 precipitation. Therefore, the preliminary cover design provides a cover
12 system hydraulic conductivity that meets the intent of the regulations.
13
14==== IL-Sa2#^= freez*jTn2w Cyc}e Effects. Freeze/thaw effects have been considered

--- 43-------in--the--i83-ifi-fas ins-cover--systear design.- -The--maximum frost penetration depth,
i,re----- 3 _ fee t. e c •^ ,nr,'.deas -_rt..c o^ the `1an;Fort4 i^^^r i^-.rarz-1 .̀.* zt ,' on -'r..de,.d- ^t t^..a.r :_,.__. --_ , ^, , .
17 -The-average number-o€-a^nu-al-freeze/thaw cycles--is--93-with a range of 25 to

I^ ib8 days AStone=ei al:. ?933;. R=-Treez-e/thair -cycle- is defined as a day in
which the minimum temperature is below freezing and the maximum temperature is
above freezing.

`°i

:='22 ^y T̂ he . water table is yappr̂ ô.x̂.î .m̂ ately 40 feet below grade. This, coupled with

..'-- --23-- ---LIIe^^IUsl^rfaCa-3ai1^^ L1^1'Ct-IlalTt-'^^'^}T^iui.i^in-^--in dicates--that-fiap7iiary-r ise

24 from the water table to the cover should not be a problem but could occur.
25 Nothing more than a subsurface lens of sands and/or gravels, free of silt,
28 would provide a capillary break, thus preventing further rise of water.
27 Particle size analyses, coupled with porosity data for the subsurface soils,
28 are required to accurately determine the potential for capillary rise.
29 Samples can be taken during subsurface soil sampling or may be available from

- 30 previous groundwater well installations for determination of subsurface soil
31 particle sizes. The low-permeability component is the most susceptible
32--- -ccmponent of the cover system to freeze/thaw effects. However, the low-

-. 33 permeability component will be located sufficiently below the frost
34 penetration depth so that water available from capillary rise would not freeze
35 in that component.
3b
37 A small level of ice lens formation could occur in the silty topsoil
38 component. However, the only water available for such ice lens formation is

. . . . . ^
thejS- -that stUrtd 5 n ttse siity-sU^l mdtr-rX^ The coarse materlals uns#eriyi ny ^^^c

40 silty topsoil act as a capillary break, thus preventing the upward movement of
-41. -water into the-topsoil. Also, the geo^^embrane would act as a barrier to
42 L'Dk'drd -ri52_Of WZter-i_f water-wer8--dv3ilSbl°--fOr-51Ch--a_rice,--FrEeze/thaw

43. effects to the cover embankment are minimal and are addressed in
44 Section II.B-2d.
AC
^^

46 In summary, considerations of freeze/thaw effects on the cover have been
- 47--_-gv&lzated,as!d-the_cover has been_ adQauatQly designed to prevent deleterious

-----4$- probiems due `co free[ejthaw cyciing.

49
5^v
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I1:. --POST-CLOS!!RE PRnIITRFMFHTS

2
1
4 - - This chalyt-er ii--divided into the six post-closure requirements as
5 follows:
6
i 3- Section-1-I-.A,Poct-Clncurg Plan

A

9 • Section III.B, Personnel Training
10
iI . tactien Ili,c, Procedures•to Prevent Hazards
,^ . .
iL

13--- • Section iii.u, Post-Closure Contact
14
i5 • Section III.E, Amendment of Post-Closure Plan
16
7 • Section III.F, Certification of Completion of Post-Closure Care.

:18
+`S!1-rfl!feeS-!!f n[SSt- C1.n 54re F`lanni T1grit hasbeeJ>-^lmed^4. . -that the

_ ^- • -=-- -• ^--
^ZO 183-H Basins will be closed as a RCRA landfill with a final cover, per the

W"'«^ o°^;ilationc (Fr.nlnav 1989).^fti iia-aii3 ssHycs du: ,.--- °y-' --- -^J

[[
-_-,=r-F'+- L.,
OA •T1 A.

rVJenetr-YrlneltoLVJVf^eL foLJV\
111N

LY 111.N .

25
26- Post-closure care of the 183-H Basins will continue for a period
'! speci-fiEd -b; Ec-ol-ogy; however, for planning purposes, a minimum of 30 years

-_=---5'--_-has-been-envisiongd. The 30-year time frame has been used throughout this
29 plan to acknowledge the long-term commitment of the post-closure requirements.
36` This section provides details of the post-closure plan and is divided into
31..._ *-hree-parts-as follows:
32
33. • Section III.A-1, Inspection Plan
34
35' - -Seci;ion III.A-2, Monitcr-in3 Plan
3fi

37 _ Section III.A-3, Maintenance Plan.
38
39

^•n *r• n ^ r
ll
^..^..
aFlib

^r:
V̂ IÎ

et
6
..

11YV 311./^^1 . l61 r 1

41
42 As required by regulations, the inspection plan provides details
43 concerning the necessary security equipment, the inspection of erosion and
44- -ather- faciors- that- might a-ffect--the -integrity-af-run-onand-rura-off-control

-"`-455 -^ii°naui=e'a,-a -ttie -inp-eiti off -for-JaS veflt11 atl-dft,- vwrl c'ond i t i ons, and
46 --t^enchmark integrity. A logbook will be kept by the personnel conducting the
47 inspections and maintained for examination by the regulatory agency for the
-48--- entrre 340-year-pisriod-of-^osi:-ciosure monitoring. The inspector will record
49 any damage to the cover and/or other maintenance needs, as well as the weather
50 conditions at the time of inspection, and will sign and date the logbook.
`1- - Maintenance actions,-as-noted in the logbook, will be started/completed within
2 90 days so that the next logbook entry can document the correction of

TTT-1
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i the problem: Table iiI.A=3 dep!cti-s tt:e insaect^ion iters-and their
2 freniionriee for the nnct_rlnziro rara period.,.,,.._......... ,......

Table III.A-1. Inspection Schedule for the
,°^ ,. "----- ^--- -izr°n sa3ins aartg@rCu5 W aste Site.

Insoection freauencv
Items Ouarterlv Ann u a l l y

Security control devices; fences and wells X
Erosion damage X

--Cover-settlement, sedimentatinn; and di_snl.acement X
Condition of vegetative cover X
Cover drainage system X
We l l ^^na4*i^n and purgewater collection system Xoc.. ^.vuv^w^vu

River staging facility • X
Benchmark integrity x

22 III.A-la. Security Control Devices. The 183-H Basins
^3-23 Hanford Site controlled access area, where roadways

-- =24=== --a_.._5i'n _orii _̂ _̂ RaP ^-- _ _----==-. _ ^_.3onnel only and, for nat i onal security
95 nnMir ie ewlurieri

are restricted to
are located within the

reasons, the general

Co

21 ----- -- Access-from the- CCl umbi-a -River J-s-teen restri cteei--by--federa i warn i ng
_-.28- --E• - -A W' + ^i i i t-n H N nrrl C ,itc t he--- .,^gns. „s wi th ^he oth a^,.. fa..,l,t,e> „n t„e „an,f .,,.. ..^^, 100-H Area h as

29 been routinely patrolled by helicopter and vehicle. As part of the closure
30 activities, the 183-H Basins will be bounded by a chain link fence with locked
31 aates and warning signs.
32

--°34 .- ..-."-- nil---Gi- tirc--l-iiu ^i=-"r'ea^rulSnu`rla-tr=Y TC^i-1tCi°-lng--wE-ii$-anu--the ^uluilbiaRiver

34 recording stations have a locking cap to prevent well tampering. The wells
35 also are surrounded by four steel guardposts to prevent damage from vehicles.
35---- Th-e- overai l weii--condit-irrn; iocks, guardposts, pumps, and purgewater
37 collection system will be inspected during each water sampling. Problems
38 and/or damage will be noted on the sampling log and tracked so that repairs
39 can be made. Table III.A-1 contains the inspection schedule for the

-- 40- -183-H Basins. -The security--procedures to be used during the post-closure care
41 period are described in Section III.C-la.

43 III.A-lb. Erosion Damage. The overall erosion control for the closure site
44 will be dictated by the health of the vegetative cover and the slope at the
45 edge of'-the cover. The 183-H Basins' coverwill be inspected quarterly. The

=-46= wa-lki-ny-over the site to visually check_for erosion
-`U I#amag2^-- A'quarterry survey is scheduied to observe the site and vegetative

48 cover -during -different seasonal conditions. Erosion-damage for-the-I00-H-Area
49 will be addressed in three components: precipitation, flood, and wind.
sn
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Precipitation --The Hanford Site climate has been mild and dry; perhaps

best visualized as semiarid. The Hanford Site typically has received

0.3 inches-of annual precipitatio-n. Because of the semiarid climate, much of
4 the annual precipitation is lost to evapotranspiration. The 100-H Area is

3 relatively flat (less than 25 feet vertical to 1,000 feet horizontal). The
rates,

-i refiative-iy fiat-topagraphy, and a stable vegetative cover reduces the possible
8 damage due to precipitation. However, the integrity of the final cover will

-
----- ^_ =^A^tspect;e_&A^ta.r-t^t^ fi,o er^ure that ?s^ ^preciae erosion as takes pl acc

10 either on the sides or on the top portion of the cover.
11
12 F1nnd --The flow in the Hanford Reach (past the 100-H Area) of the• ---
13--- Columbia River has been controlled by the Priest Rapids Dam. The present
14 river channel was developed at the end of the last ice age, a time when much
15 higher volumes of-water flowed through than are presentiy rowTrrg. The flood
48 - water-assoeiated-wi-th a-regul-ated-(by Priest Rapids Da,) 100-year flood of
`^^ ---- -^40J,000_ cubicfee#.= -per-secon^wouid-r.ot-aea_ve-the present channel banks-.^- _
`1:8-----(390 feet-mear Seaievel cofitotir).-ihe 183-ii BdSii,s are located approximately
-49 50 feet above and 500 feet horizontally from the Columbia River. Therefore,

183-H Basin final0==--the=probahil!->y of f?ood-{nducgd-ero,ional- da.mage to rha
^21 cover is very low. Y-
^za
':13 Wind --The monthly average wind speeds for the Hanford Site have ranged

°'-4- frow about-6 miies per-hour inthesummer-to 8 mTles-per hour in the winter.
25 The prevailing regional winds have been from the northwest. The strongest

T=`:---ave-rage-ae-i-rds--have occurred during the months of high average precipitation.
; Thzs-combinatzon-has drerrased the-chance of wTnter wind-erosion damage. In
--=-vd the spri,^,g,-early-summpr, and late fall the local floral communities have

29 helped control wind erosion. When the floral communities begin to dry out in

----314' --=--==1ate-summe-r,---46he pr=i:babil-ity9fwi-nderosl-otl-ila5--remained lnw; hat•ause Winds
31 have usually tended to decrease during this period. At the 100-H Area, winds
32 are typically from the west-southwest (Appendix A, Map 2).
a^^..
34 III.A-1c. Cover Settlement, Sedimentation, and Displacement. The
'A -183-H Basins' cover will be inspected quarterly, by physically walking over

-- 36 the site-ts--visually--checf^far--settlement, sedimentation, and displacement.Q,, , C 7

;^?----:.^^Y^lA^:^t;t-==j^?'Te^tlti'i=-a-nd-tia^pr^.se.sneni are-..,ifn^nyT,^.::$ te rms for any
38 surface breach or depressions in the final cover's exterior. Any such
39 breaches or depressions will require an investigation to determine the root
40 _cause;-evaluate the lona-term environmental impacts, and provide a corrective
41 solution. The quarterly inspection surveys have been scheduled to observe the
42 site during different seasonal conditions. The inspections will follow the
44 __Sapg__j_gQgooic ermrariuroe sa n,itiinari for erosion aamage.
44 ' - -----• -- --

45 Settlement/sedimentation greater than 1 foot will be reported to Ecology
46 within 30 days of observation. Proposed maintenance action may include

--a?-- -inject_ing_graut into-i_dentifigd void spaces or other means Of reestablishing
48 the integrity of the multilayer cover system, and then reestablishing the

,,..._
49 _VFrget^s4ilACL^^IE!as-1leede^ kH^lF3-30l=3Q?,}ji.---=F,---a-t'n,o time n,

-50 --mai.^.tenance actior„ new products and/or information are available to perform
--- --- ------+-he-needed-repa-ir--in a comparable -maaner -to -the -actions- listed-abovp, those

;-,- ---- ^ffaiitt-amanim -3cti8irs may ue con"sidered in lJeii 0'7 the above proposed actions.

TTT_2
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1_ -III,A-ld, Vegetative Cover Condition. The 183-H Basins vegetative cover will
2 be inspected biweekly until the vegetation cover is established, and quarterly
s- thereafter. The inspection will consist of walking over the site to visually

^-----t---Checl^the=C^nd;ti-0n pf-zhexegeTayien--- -̂^nevegetative co!!er is a very
5 important factor for the long-term stability of the landfill cover. The

quarterly inspection-has-been scheduled to observethe -siteand Vegetative
7 cover during the different seasonal conditions. Erosion damage that results
e-- -in- tiTe- loss--ef - i -foQt- of -the--fi-ne-topsoVr - i-ayer -4i i i be reported to Ecology
9 within 30 days of observation. After evaluation, maintenance actions may

10 include replacement of the fine soil top layer at the affected area,
11 reseeding, and other tasks that were performed during closure to ensure a

_1Z-,-, =-viaorousveqetatim erewth: €uc,ha.1_ th,e_ _pp?ijutian of fertilizers. No cover
173 ---d-amagcAs expected from inspectors walking over the site in order to perform
14 quarterly inspection duties.
,z.9
is ehould9 piece of heavy construction equipment be required to ascend the-^^-

iW^I 3H:1V ( preliminary desian, subseauentlv Ecoloav has directed that the cover's
sideslooes will be 4H:1V or less ) embankment for repair or cover maintenance,
a tefiryurary-ramp-would--be-tonStructed -te-protect--the--configura-tion of--the

12 embankrt!ent materialS, Ifthe vegetative cover canopy is less than 50 percent
r.^ti j of the achievable cover canopy (nominally 10 percent at the Hanford Site)
°,°w22 after 2 years from the closure date, Ecology will be notified. Vegetative
`5 ^U3 cover caropy wi11 be-meas:^red using the point intercept method ( Floyd and
24-=---P.nder-son=I983)=or-cover c lass estim=r;^n method ( Daubenmire 1959). No
25 documentable data exist regarding achievable percent canopy cover for sites
26- -that-have-been-revegetated-with-Thickspike and Siberian wheatgrasses at the
27 Hanford Site. However, observations of revegetated stabilization projects
`- diia + '8_ have l n tedtha_^^Rli^u'muEuf^.-G pF"•^.cnt Cover--i5 aCIiie'raule. Maintenance
29 action will include reseeding and the possible application of fertilizer. The

-30- =-finspecttan=of the=vegetasiv¢=covec° wi}}=fe}}ow-+-he-same-procedures as outlined
I1 for erosion damage.
32
33 III.A-le. Integrity of Run-On and Run-Off Control Measures. Inspections of
34 the integrity of the run-on and run-off control system will be performed
35 concurrent with cover inspections. Ecology will be notified within 30 days
3E --fo]lawing identificatian--of any-erosion-greater than or equal to 1 foot in the
37 areas of the run-on and run-off control systems.
38

---39 -- iii.A=itr. Cover Drainage System Functioning. The 183-H Basins final cover
- 40--=wil1<-be-*nspected quarterly^-The-inspect+Ln will consist of a walking over

41 the site to visually check the cover drainage system. The main focus will be
------42-- the -i ntegrity-of-the run-en and-run-off precipitatio.n. control systems, and the

43 nonvegetated perimeter of the final cover. The quarterly survey has been
44 scheduled to observe the site during different seasonal conditions.
45-----Additional-ly,-extra-inspections will be made, as dictated by unusual weather
46 occurrences ( e.g.,-heavy thunderstorms, rapid snow melts). The inspections

____47-__-will_fo1144 the s,yne-prncedurgs-as outlined for Prntien damage.
48
-49 -III:A=ig. =lrieli-Condition and-purgewater-Collection-System. The well
50 condition and purgewater collection system will be visually inspected during
511-- each-^ater samN' i ing!monitori ng Likewi^e , -- the ^=iver stage g auge wi l i be^
52 inspected by checking for water and ice damage, tampering, and normal-stage
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1 recorder operation. Problems-anctibr damage will be no_ed in the sampling

? logbook and duly reported so that repairs can be made. Additionally, any

i -probiems-noted during -the--quarterly inspections will be recorded in the

4 inspection logbook. Maintenance actions will be scheduled so that, if
5- possibl-e,-the subsequent-inspection can document correction of the previous

nrnh 1 sll.
V ,II YYIGW.

^

8 _1E1.!!_1h. genshmark_ihtegrity, inspection (surveying) of the 100-H Area
9 benchmarks will be done yearly. The 100-H Area was originally laid out with a

10 benchmark on every node of an 800-foot grid. When the surveyors do any wor k

11---- on the Hanford Site;-the-3tandard-practice-harbeert to use two or more
12 benchmarks to cross-check the integrity of their measurements. Benchmarks

I3----that ^ave been observed to be damaged or out of alignment, will initiate

14 maintenarsce-action. Maintenance action will include replacement of damaged

1.5 benchmarks and/or resurveying of benchmarks found to be out of alignment.
16

-;°; c;AA^ r.. ......-^. ........... ...^ . .....
a--

^_ZO. This section describes the groundwater monitoring network that has been

•A1 in operation for the 183-H Basins since May 1974. Also included are a summary
I;.,L2_ of analytical results that have been obtained thus far, and a discussion of
-;23 the groundwater monitoring program to be continued until a final status post-
"^4' closure permit is issued by Ecology.

^C

?i-===-=====Thefviile"eFU:idiCuueSltShdve-been pre0ared by PdC1fiC Northwest

Laboratory for the DOE-RL that describe the design of the 100-H Area

$' S}rot#ndwater=m3ti3s+o%'?ng ^'ietwork-ano 1y1IFJ:ia"i.'..° t.hp--curre[lt rta,te of 4nnwl wdge

29-•----regard-ing-geoh-ydrolog-ic-eh-ara{teristics-beneath the 18a-H Raeinc•
9/1

^ .. -_-.._.

Ju

31' - -Revised Groundwater Monitoring Compliance Plan for the 183-H Solar
.

'Orl ^a^
^.

nS; riY
..
L^

.^., c-....>.._^^„_ ,.... ,Pha ,
7
....6

,f^_- ------ Cva^9ora^ i---
-.-

i4iii , ^aN^cnwcr 'v ^n^^ 100

19
..IJ

=1•n!^eria:=shar^a€ter^izatxon-=Re!^!^rt f_^r =he Area Surrounding the
183-#i--Basi-nt, -PNL-4471 ; _Ap-ri l 1987 (FNL 1987f)

Geohydrologic Characterization of the Area Surrounding the
183-^ SoJar E.aNoration Basins, PNL-6728, December 1988
(Liikala et al. 1988).

41==== -Q;:arterly and-annuafi jyrogress rEports for each RCRA groundwater unit on
42 the Hanford Site have been oreoared andforwarded to Ecology. Pacific

-=-43== - NoFtt:west -Labcratory='s:as= prepared -these-rspcrts=for-the-183=H -Basins in the
_-'44 _aast.-and Westinghouse Hanford will be taking over production of the reports

45 during 1990. The following reports were produced by Pacific Northwest
46 --tatroratory ant# are---curreni:ly-ava5labl-e--rnder- the, -titl-e--G-roundwater Mon#toring
47- -__Comp7i.a,qcn-Projects-for HanfoR'd Si-te -Eacilitiec: Prnarass Reports:.
10
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1 Period 1986 198 7 1988 1989

2
-33 3n. -1

..._ ^ .
to Mlar.

_-
31 a

..,,,
-
-..-

- rnCo
^
4o/

...,, ^.
rnL-030

,.
- L-070i

- 4 -.Apr:
.

- 1
. ,
to Jun. -

3 0
-. _-..a n.I^rn^-6 ^^68- - nui

c-rn^-6ai^ nKI^ 71
°er^,^ I 10+

5
JuS. 1 t0 Sep. .iU.-.- ...NNL-6466 . _ .....PnL-6469 PFiL-678g PNL-722en

pgt= -1 trDec= 3: PNL-o466 PNL-6536 PNL-6844 PNL-XXXX
7 Annual Reports ( none) PNL-6678 PNL-6852 PNL-XXXX
8

9 Note: a-Regular reporting started in May 1986. The initial
30- progress-report--PNL-6465-covers-thp period May 1 thrnugh

11 September 30, 1986. PNL-XXXX signifies a report
,
in progreS s' .

13
it
i,;
-146 Revisaon of this closure plan has drawn extensively from information

contained in the Geohydro7ogic Characterization Report ( Liikala et al. 1988)
_1 8 released in December 1988, and from the quarterly progress reports (the
^ 4^ oroaress report for the third quarter of 1989 is included in Appendix K).

.. _^^70 --- - -TheV 1. rf3ntat ion-contas;,€d -i n-tl;-i-s- clv.,ur2--pl an--al so has been mar+e consistent
N21 -wii;h theyroundwater monitorinqaspects of the I83-HSolarEkaQoratioR-Basi-ns

aZ- --- - fznal Stat-us Past C1osure Perait App 1-ica_tipn (D0f_-A1r1888a) .
23
34- lire readEr who is- dlready familiar with the dbove doiuments and other
25__-_-hackgrguno,-i-nformation pertinent to the 100-H Area grQundwater monitoring may

26 wish to skip to Section III.A-2f, Groundwater Quality Assessment Plan and
27 Results. A brief summary of background information and water quality data
28---.gathared-Ici date i s ituil-uded_in this section, and it provides an introduction
29 to the continued interim status and post-closure groundwater monitoring
30 proposed in Section III.A-2g that follows.
31
32 III.A-2a. Topographic Maps. A topographic map of the 100-H Area is provided
33 in Appendix A. This map shows a contour interval of 2 feet and the location
34- of each groundwater monitoring well. Maps showing the extent of contaminant
35 plumes attributable to the 183-H Basins, along with narrative descriptions of
36 the concentrations and extent of contamination, are presented in
37 Sections III.A-2d and III.A-2e.
38
39 --- I11.Ar26-.-- Desic3n-and--Losss-truction of-10D-kd-Area- Monitoring Wells. This

----°4$--s^eet-i0rT°siima7`TzLt-ti'TB--deStgrY;-"constructi ofr; - and- ifista-1 1 at i on h i story of the
41 aroundwater monitoring wells in the 100-H Area. Construction diagrams for
42--_ each.well,-including_information on depth of screens and casing, water table
43 depth, filter pack and sealing placements, date of construction, lithologic

---44------di-agxams-,-and-geophysical--1-ogs, have been presented in the 183-H Solar
45 Evaporation Basins Final Status Post-Closure Permit Application (Appendix B

-45 -- of-DO€-RL 1988a), and in the Geohydro]ogic Characterization Report
47 (Liikala et al. 1988, Appendix A).

--49 -------- III.-A-2b(i): Well Locations. rigure iiI:A-i shows the locations of the
_ SV-_ 25_wells- in the }00-HArea> Ge€^ aphtc-^oordi*a±es for the wells are provided

51 in Table III.A-2. Well 199-H4-2, which was drilled in 1952 to a depth that
52 intercepted the uppermost confined aquifer, has only been included for

s

TTT C
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Figure III.A-1. Location Map for 100-H Area Groundwater Monitoring Wells.
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III.A,2. CorBple ^tion Da ta For The

. i

I 0=- H^ ^dlrea1 C Monitorin I Well.s•9

' Qj^relattlve to lan^1DieptJ surface^'-_
-Gxiplati e^tt t IreteriCo^a ructl o ^ scremedoP of FsmP , Intake, NY^' oxtratllpi^aplhlc Hanford Plent,

I' Well y
-

data
-- "'

Casing Se,._rehro ISaetco i, e+i ^ Ant̂ val_ .et ^^i_-_5.^^_ 'uiî Coord ates • __^n--f
-- T

Or ialnal aanitgerj(g: wells ', .,

199-N3-1 i 08-60 Crrbon steel Perforiued 75 4,51 29-74 4^ llnconilned aiaulfer N 94994.3 W 400'^2.2
O5^5,

11D'9-84-2 i 05-52 ' . Cavlbon steel Perfor^3tad -tt urSf¢ 25-50 nr^p^ DriVlYed to Ibaeslt N 95200 W S

199-H4-3
,

105-74 Carhon steel Perfori.ted 55 ?ISi .34-55 51b Oncqnflned ae}elfar. N 96372.3 W 390:79.7
386184 6

199-1114-4 ^06-83
^

Cartan steel Stalnlies^s 50 '.Ily 33-43 44
6

IAx4nflned ai7ulfer
d lf

N 96356.3
N 96638 7

.W
W 390U54 5

19'9-H4-5 '' 05-83 Carbon steel Stalnlless dG '.Ip 32-42 4^ Onconflne aqi er . ;
40 45' 0

19'9-H4-6 05^•83 Cicfn stee',l Stalnli: ss 5: 1y1 14-49 47' Urccu^flned aqultar N 96472.9 .U 1

P hase 11 wells

111 11-04-86 Stainless Stainlles, s 51 36-51 46 Unconfined aq.dier N 96018.6 W 40 HT.O
^ '

199-113-20 41-14-86 Stainless Stalnlless 55 40.5 50-55 4,6 Unconflned ailfer N 96041.9
0 4

i04W 40 -9
5U 40092

191 10-15-815 Stainless Stainliess 110 ^}p 100-110 45 SSLGSS N 96 19. .
7526

199-H4-7 09-22-&S Stainless Stainless 53 ^p3 38-53 48 t4econflned aquifer
'

N 96479.0
0 0

W 39 .
397 41 1

199-114-8 09-11-86 Stalnless Sta(nlles.s 48 ^+4 38-48 4i
k

Unconflned a^q.d fer
lf

.N 9658
N 96488 3

, .:W
W 39136:2

199-H4-9 i99-24-86 Stainless Stainless 46 143 36-46 f4 erUnconflned aqt
if

.
N 97348 6 W 39y49:1

199-H4-10 09-22-BiS Stainless Stainl^ess 38 4? 23-38 3'1,
^

Unconfined aqu er
if

.
7N 95943 8W 384 19

199-H4-11 10-10-86 Stainless Stainl^ese 53 iqY 38°53 4 1. l.hconflned aqu er . , .

199-114-12A 11-04-86 Stainless Stalnless 48 if0 33-48 4', Uncon(ined &q.rffer N 96549.5 W 384154.0
3861

199-114-128 11-11-86 Stainless Stainl^ess 50 jir 45-50 47! l)nconfined arifer N 96568.3 W
j

199-H4-12C 10-03-65 Stainless Stainl^ess 82 36 72-82 41^ SSSGSS N 96572.8 145.3W 38

199-H4-13 11-20•86 Stainless Stalnless 52 i.2 37-52 41r Unconfined aquifer N 95506.3 W 38166.9

199-I14-14 i12-05•86 Stainless Stainless 53 4} 38-53 4'1f Unconflned aquifer N 96024.8 W 39529.2

199-H4-15A 11-11-86 Stainless Stalnless 42 3^•2 27-42 33' tkxonflned aquifer N 97012.0 U 39997.0

199-H4-155 11-19-t16 Stainless Stainless 42 to 37-42 35• Lhconfined aquifer N 97032.2 W 39212.3

199-N4-15C(P) 10-29-86 Stainless Stainless 327 fltneing 325-327 N/A Lower conflned aqulfe:r N 97033.5 W 39185.8

199-H4-15C(0) 10-29-86 Stainless Stainless 297 0.25 295-297 N/A Upper confined aquifer N 97033.5 W 39185.B

199-H4-15C(R)h 10-29-86 Stainless Sta(nless 196 i!7.5 194-196 N/A SS6GSSa
a

N 97033.5
3 5

W 39185.8
8u 3085

199-H4-15C(S)b 10-29•86 Stainless Stainless 80 30.5 78-80 N/A SSBGSS .N 9703 -

Phase III wells I I

199-N4-16 04-30-87 Stainless Sta(nless 57.5 419.5 42.5-57.5 531 IAictnfined "lifer N 95496.0 W 38945-8

199-114-17 05•08-87 Stainless Stalnless 45 41.5 35-45 431.5 llnconflned aqulifer N 96961.0 W 3911

199-H4•18 05-26•87 Stainless Stalniess 51 AL5 40-50 411 Ikrconflned aquifer N 96036.8 W 38825-2

^ Silty eatd and gravelly a(lty sand.
b Piezoarters.
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-j'@S3#IydrClO^y1 tR3!aCt?r1ZdLinn r^irnnse<; Tna-_yjal1-waSarteilan---and WaS_Cdpped

^ to prevant_it from fl-aw;nS,_-y1a1A--149--H4-15L contains piezometers and has

been dedicated to hydraulic head measurements. The remaining 23 wells
-- comprise the--groundwater--sampling--nPtwerk for the 183-H Basins.

5
8` = 0€-taill=svIF-#aii-DuesigS-=and ConstrOction. The monitoring

7 wells at the 100-H Area were constructed in three phases: ( 1) those installed
8 before RCRA requirements went into effect ( pre-1985 `original monitoring
9 network'), ( 2) Phase II RCRA monitoring wells installed in 1986, and (3)

10 --^Ph_ge^ +? 1^dd}t.#^-? ^RA. wel 1
s i nstal 1 ed in 1987. All the wel l s were dri 11 ed

11 using the cable-tool method. The completion data for these wells are
32-----given in Table-I-II-.A-2-. --The--#ollow-ing-sections describe the three phases of
13 the monitoring network construction.
14
15 Wells Installed Before 1985 --Well 199-H3-1 is the oldest well in the

'.6 yrou^dwater-monitoring network and is located upgradient of the 183-H Basins.
The -weli was constructed in 1960 as part of a Site-wide network to monitor

-18 tritium and nitrate in the groundwater at the Hanford Site.--Tire well has an
-8--inch carbon s,.eel casi-n^.-- In 1974- Wel-^ : 99-H4-3-was instal?ed downgraiient

^112A of the 183-H Basins to monitor the use of Basin Number 1 as a solar ^e^,- - -
evaporatifln facility. ifie well has d fr-inch cdrbon steel casing. Both of

-:124. --these-we99rwete desigrred 4crmor,iior the top of the ussconfin€d aquifer. There
s t's`rte#t^ier $ cement ir8r e..ent3nit@ 52a1 arCL'nd th e° casings of either of theseth e

__. ,.
^4° -we lUs,- anrl=-neithgr had--a--cor{crete _pad around the well head until 1987.
2; _
26 In 1983, Wells 199-H4-4, 199-H4-5, and 199-H4-6 were installed to provide

= i rcreased ^rorr i ^ori rg of the 16 -ins. These wellŝ were^^e constructed with, - ' ' 3-H Sa^ -
, carbon steel casing and telescoping stainless steel screens. Cement seals

29, extending from t he ground surface-down to i d-epth of about 20 feet, were
Z<i_-_ _-piiacedarourdthe-nutsitie_ of- the carbon steel casings.
lqr
-32.-- in 1987,-steel po=sts-and concrete-^Yad-s were installed around all of these

__prp=RCRa wells to prntect the surface casing and to prevent seepage of water
34--_---- down ftie- outs_i de_-of the wel_i cas i ng .
41

36 Phase 11 --This phase of the monitoring program started in 1986. The
37 groundwater monitoring network was expanded with the construction of 16 new

w?lls, inelilding seven single shallow wells and three well clusters, each
39--- consfisi:i-ng of -a -snal-fiow,--i-ntermediate-; a-nd-deep -weTl. ---Tlse cluster wells were
40 situated in a triangular arrangement with sides approximately 25 feet in
41 length. The Phase II wells were constructed and compieted in-accordance with
42--=eregulations containeair=40CfR265Subpart-F,WAi 172-303-160, and
43 WAC 173-3V3-645(8).
aa

45 - ---A31 the Phase II wells, with the exception of 199-H4-15C, were constructed
46 with 6-inch diameter Type 304 stainless steel casing and screening. For each
47 well, a sand filter pack was placed around the screened interval, and the
46-= _ annu-1-u3--wa,-seaigd=wi-th=-ben*o.ni2e--pFl-':et_;--bentonite_;lurry- ( below the water
49 table), granular bentonite ( above the water table), and concrete. Also a
50 concrete pad and protective steel posts were placed around each well,I

111-9
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^ , , _. I . . . {lnn H3_2£ 1nn un. i7r -H4-15C^4 'va ,- r.r, U , ^W 117 .<<., an d 9

2 were the first to be drilled during Phase II. This strategy allowed the

3 geohydrologic units to be defined and provided information for anticipating

4 aeoloaic conditions at the subsequent well locations. The planned completion

5 ione within the Ringold Formation, which was a gravel unit noted on the

6 drilling log of Well 199-H4-2, was not encountered upon drilling to 220 feet
----7-__-sn 1ni-^i`i-

try9-^4-15i. and 17
^^
7 feetTeeL lfl We ll

,
17
nn
7

:
, ... ^^..e. .9y-I'14-1C1. and i; ^na -1^3-2 .

8 Therefore, alternate completion strategies, based on information from the
-3-----drilling-log-s and -geophys;c-al -logs,-were-chosen for Wells 199-H3-2C,
10 199-H4-12C, and 199-H4-15C.
11
12 Well 199-H4-15C was drilled to the top of basalt to characterize the
13 3i_pra^+aeaa - ttr-atigraphy. The well was completed with four piezometers that

14 were emplaced in the following units:
15

_,L6 (P)--the Saddle Mountains Basalt,
-, ^

1`It ---
---

(QT--the siity-ciayey sand to sandy-silty clay unit of the Ringold

^^O Formation,

(R)--the silty-sand unit of the Ringold Formation, and

;43 (S)--the gravelly-silty-sand-unit of the Ringold Formation.
24
21 The piezometers were constructed with 2-inch diameter stainless steel
26 casing and screening. Sand filter packs were placed around each 20-slot

21 -jtreen.- -- The--;-n-t$rval--between piezOmeterS -( p) and _(4)-was- sealgd_w,:t.h.
23 bentonite pellets and neat cement. All other intervals between piezometers

-- - -=2^--= -1ke'i°'e-sea!-ed iki-*.h- bent9ni+Q -Fl t: ^rv a,ui- hantllnite-pellets. - A-ball--vAlve and

30 pressure gauge were installed on,piezometer-(P)-to prevent it from flowing.

31
32 Water-bearing zones within the Ringold Formation were chosen for

-33 completion of"We-iisi99-=nj=2C and :cy=rt4=12C.-'vfeli 199-H3-2C was completed

34_---wi-tf,in the gravel.ly-silty-sand-unit of the Ringold Formation. The well was
35 -'tiackfiiied from its total depth ( 155 feet) to the completion zone with
36 bentonite slurry, bentonite pellets, and silica sand. A sand filter pack was

37 placed around the screened interval, and the well was sealed with bentonite

38_ _ pellets; bentonite slurry, granular bentonite, and concrete. Well 199-H4-12C

39 was also completed within the gravelly-silty sand-unit of the Ringoid
---- 440 -Fzrtlnil_ fhF Wel-_:Kfl̂

i -L..
fromits

. a l
depth .i+h- ±^i it°cm?_ ..._ ^1^^ $^cr i2drr^ul it^ ^Ocd Epc^ 6c a @R^

41 slurry seal, bentonite pellet seal, and artificial sand pack. Both wells were

42 completed using 10-slot stainless steel screens.
43
44 The intermediate depth cluster wells (199-H3-2B, 199-H4-12B, and

-_45-- 194-H4-158; wsrD-comple-*_ed at tha-tnA of fhe R-i-ngold Formation to manitor th e
--46 -lower portien-af the unconfined aqzifer--.---Thecompletion-intervals were

47- -shaiiower than the anticipated depth ( approximately 60 feet), because of an

48 unconformity between the Ringold and Hanford formations. The wells were
----'^----a^F?xsRa--•aw--^n- - '• _` -`-`-'--- `--'`fD ^u^a^Jiel.cu wiLn cu-S:^L 3LaiillC^S ^ltlel ^l.reCll^.
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The single ShaTI ow weii5 1 177 H+ 7, 199 H4-8, 199-H4-9, 199-H4-10,
=193 H4.-1?, and=199-H4-1t) atid-zhallori tl.iuterwe-ll_s (199-H3-2A,

199-H4-12A, and 199-H4-15A) were completed in the upper portion of the
4 unconfined aquifer. All but two of the shallow wells were completed with
5--i5-foot-sections of 20-slat screen. Wells 199-H4-8 and 199-H4-9 were

b---compieted with 10-foot sections of 20-slot screening because of their short

7 water columns.
Y

g =_: Phase-TIla=Ph,s2=:II beqan in 1987-and-included-the-ir.stalla+-ion of three

1Q aaaii i onai shaiiow wei13: i99=H4-io, i99-1114-i7, and 199-H4-18. These wells
--!1--°'-were insi:alieri to further d-efine the contaminant plume north and southeast of

12 the 183-H Basins. Well specifications and installation protocol for these
i^ weils were-tfie same as those used for both the single and cluster shallow
1A wells in Phase II.
15
16 The Phase II and III wells were constructed and completed in accordance
^ with the well drilling specifications contained in Appendix I. Occasional
^18 modi€ications-to the original-well -design -and locations-were made-asa result

of
nf

data
e_ col1ecMcg^Y uu^ ^

J durinnyn the
drillinn of the riuon wells.- -i^- -^ ^uc u....uy v. ...... ..e..p .

-;^ `- - -k!e-1-11-nstallation Protocol --All of the wells were drilled by the cable-
_^t2_=_-too1_uatJtad: -.-The-_prn*ocyl.followed for well construction and ColApletion

73--included.9eologic sampling, analysis of groundwater chemistry, geophysical
24-- logging, aquifer testing, and installation of dedicated sampling equipment.
25 These activities are described in more detail in the following paragraphs.

Geologic Sampling--During drilling operations, geologic samples were
s^ collected-at 5-foot intervals andat changes in formation lithology.

29., Soil moisture samples were collected above the water table when
--xny ^aQ- ^^--^ ^7++ifh a drlve barrei. Each samp le was characterize ds0=-= - - ^1-^'l--

3Y by the well-site geologist and recorded on a drilling log. The
P2 - coTl-ect4or, aand documentation of these samples were performed in
33F accordance with written procedures. Selected samples-were analyzed
34 _. -fOT'-the - ffil l'uwin-y:
35
36- - Grain size distribution ( perfo rmed on all samples)
37
38 - Soil moisture content and soil moisture retention ( performed
39 drive barrel samples collected above the water table)
. A
ru

41 - Bulk density ( performed on six to eight samples from each of
47 three deep wells)

44 - Bulk porosity ( calculated for the bulk density samples)
dc

on a11

the

46 - Hydraulic conductivity ( performed on a total of three split-spoon
47 ----- sam@4es from dpp0 Wails-iy9=H4-12C and-199-H4-15i.).
A e
`f0

4^ = Tb $'e^,i t5 5f th25e at73i=^ Se3 h`ave-been repa.

E'Saj7i1?atic?Ti ffdS405 F3.n-aT ttai:d5 -?o$''

(Appendix E of 00E-RL 1988a). - V

Rteu711 the 10.7-R JfJIGr

°:....e^ nNNiiiatl0fl
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__•__r,roundwater_Sampling Dur4nc Drilling--Groundwa:er samples were

2 collected from the Phase 11 monitoring wells as drilling progressed.

3 Samples were collected approximately 5 feet below the static water

1evei or w`ner--a-suffi .rie...n+,- a......mnu_ nt.._ of water seeped into the hole.

5 A short perlod of tlme-was allatted for sediment to settle out b e fore
sa r am 39 were c,€^lgc +^ed from ^^^^.-+h^-=ater cii^^li°d for^t;^s-^sc =we=- 6--= _ ,^}rr^:= r^^..r

7 - drifirina and from the flowing-piezometer at Well-i99=H4=i5C prior to

8 capping.
9

10 All samples were collected using a Teflon bailer and were analyzed for

11 --- selected constituents-by-U.S.-Testfing Oompany;-Richiand, Washington.

12 The results for these groundwater samples were determined to be of

13 limited use, because sediment in the samples may have reacted with the
14 - acid- used -for sampi-e -p-re-p-aration;- thus; increasing the dissolved
15 constituent concentrations. For this reason, similar samples were not

16 collected from the Phase III wells.
Y^

^8__ • 6eoohvsical Loaging--Each new well was logged with geophysical probes
-- - - -- r-i-t-• `---- - •- " - -" ^ • Me 1 nnne^i ir^ * h

^- ' rari^W"ing tfiltprre'^iBfF.' A11 of L-n8 we^i^ ^@^^ ^..yy^.. natura l

gamma, neutron, and density probes. The uncased interval within each

--e.?1---- ---- of the t hree dgep wells was logged with a caliper probe.

A temperature probe was used in Well 199-H4-15C to help locate the top

€^^3 -of the bentonite slurry seals during completion. Procedures for the

24 use of these probes have been included in the Interim Characterization
25 - Reeort for the Area Surroundin_g the 183-H Basins ( Appendix C of

26 PNL 1987a) and the geophysical logs have been presented in Figures 9

27 through 24 of that same publication, as well as in the 183-H So1ar
^• • , S«...,,^ o....+-Closure Permit Application.-.--2^1 --Crl%a^BP$L1Bf1 --B3

_
^IR^

-
Prina"i .^4 aGu^ ruo^

29 (Appendix B of DOE-RL 1988a).
in

-- -}^---- -- -: Aqui#er Testing--Aquifer tests were performed on seiected weiis during

32 and after installation. The methods used and preliminary results

33 obtained have been described in the chapter entitled Hydrogeologic

34 Characterization of the 100-H Area of the Interim Characterization

-25 -Repoy°t--(PNt--2S86f).- Frnal results have been reported in the

36 1`$3=H $a'ldr fYapUratSOrz BaSins F'ifiai S • a ` us 12 05-^̂
r,"'.,"^ o^"":+

- - ^t---^.1 ujut c rcruu6

37 Application ( Table E.11 of DOE-RL 1988a).
.̂,ô
39 . Sampling Pumps--Piston-type sampling pumps, with water intakes located

40 at the bottom of the pumps, were installed in 18 of the new wells.
41 The remaining well (199-H4-15C) has four piezometers installed and has
42 been dedicated to hydraulic head measurements; it has, therefore, not
43 been fitted with a pump. Table III.A-2 provides information on the
44 pump intake settings and initial depth to water for each well.
Y7

46 --- ilt f . A-2c. i)pgradi ent and-lrowrsgratifent- iie i l r- Water- i eWr measur~ements have
--_ w7--- prosride.d-g-goud-description of the general groundwater flow direction through
-----48 the 100-H Area. Aiso, water quality analyses to date have resulted in

49- -raasonatiiy conclu3ive eviztenze #or defining the groundwater constituents that
50 are most indicative of contamination attributable to 183-H Basins. Based on

--51 -- *_hese cri-teria,-thp wells in the-mosti-taring-nPtwork-ham-been g rnuped as
52 -follows ( Liikala et al. 1988).
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{i[trddieit^-'i}e1',5 [l^,^ Pat h Through the Bas ins

19 g-H3-2A 199-H3-2C 199-H4-7

4 199-113-28 :99-H4-5 199-H4-14

- - Dhwnaraa, ien t we"- ii - , W it h i n- Flow Path Through the Basins^

-1-99-H4-3 --109-H4-9 t991-14-12B
199-H4-4 199-H4-11 199-H4-12C
199-H4-5 199-H4-12A 199-H4-18

Wells Not Located Directlv in the 183-H Basins Flow

199-H3-1 199-H4-13

I99-H4-8 199 114-1SA
199-H4-10 199-H4-15B

Well 199-H4-3 is located approximately
facil iiy- (Fi^ure-II-I-.A-1;-and--has-exhirited
contaminants assumed attributable to the 18

199-H4-16
199-H4-17

75 feet downgradient of the
the_highest concentrations of
3-H Basins.

k.:-
22 III.A-2d. Water Analysis. The following discussion is a summary of

groundwater analyses for samples taken from the 183-H monitoring network='Z3
24-°• -durtng the per'iod ,;;:ne i985 tfrrougk -OctOber 1987; - as--reported in the
n_9__ -Ge^-^+^,3':.3agc ^^rac*^r*?a* ^n Report_ ( Liikala et al. 1988). •Thjs summary was_=:
'6 prepared from data collected through October 1987. AdditionaT data obtained

---
betWeen GCtot*i'..15-a7 'aid nuv =cT:- a^

y ea e c'}'7 nCr̂ S i nniriran*lv ch ange-^^-ei-niu .,..t he_ u^ -y..............y

a3 ` qeneralfizations maae in that report. However, the concentration of
'9-, co.n.tami.n.a.n.ts in the groundwater continue to show a general decrease with time.
30 Analytical data, along with quality control information, have been included in
'Al- quarterly progress reports that have been regularly sent to Ecology. A list
32 of these reports has been provided in Section III.A-2.
,.,--- -
33

34.-, iii.A-2d(1). Sumnary of AnalyticaT Results. The groundwater
35 constituents monitored at the 183-H Basins monitoring network have been

35-- -grouped irrto the fcslTowing general-cla,ses: contamination indicators,

37 drinking water standards, groundwater quality parameters, and site-specific
38 cc;st4t^e^ts fcr the 183-H Basins wastes. Since groundwater monitoring
39 started, the maximum contaminant concentrations for certain constituents have
-40-----been -exceeded-in-at Teast-sample.- These-constituents in cluded coliform

-^-L-41 ta-̂teria;-gross a^^„e, gross beta, strontium-90, cadmium, chromium, mercury,

42 selenium, and nitrate; as well as the constituents in Appendix III of
•., An nrn ner
43 YU l.fR L0.7.
ANA

45 Nesticides-and herbicides from the Tfist--of-drinkfing-water-standards,
46 - phenol from the groundwater quality parameters ( 40 CFR 265.92(b)(2)], and

=47--- most-of- thec3nsti*^^.^ts?,sted in W4L_173-=303-9905--generally nave not been
- 48- detected--i-n -groundwater sampies from the 183-H Basins groundwater monitoring

., _^.
wY nr+^irnrc.
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1 For the following constituents, sufficient data have been available to
-

y. . _. .
~^;S a •L 2 to__ `- •-34ad f1Yl-'iln'^wu ter injuScrf_y fi.heir-us2-in`chdi`aC^eI 'rc, y ^.r n then rvLa^ir.a V.

3 100-H Area:
4
5 • Contamination indicators: specific conductance, field pH, total

6 ---------organiZ-hal'1Z1e3, and total organic carbon

7
a • urink#ng wat-er--standards:- gros-s- ailyha,-gross 1SEt-a,--ra-dium, nitrate,
9 fluoride, filtered and unfiltered barium, and chromium

10
11 • Groundwater quality parameters: sulfate, chloride, fil•tered and
12 unfiltered sodium, manganese, and iron
13
14 . Site-specific constituents: chloroform, ammonium, filtered and
15 unfiltered strontium, zinc, calcium, nickel, copper, vanadium,
16 aluminum, potassium, and magnesium.

012 j
INIX

8 0f-these-constituents, nitrate, sodium, gross alpha, and gross beta have
19 been good indicators of contamination in the groundwater due to activities at
^t7 -t''fte 10J-H-BaSTYIs. - -lF.-lTrOfllium-aFso nas- been - a -gl?Gd 1nd ii_atvi ^ but it ha5

-QI additional sources in the 100-H Area. Figure III.A-2 shows the concentrations
",?2 of n-itrate- and -chromium asa functian aftime-in We-ll 194-H4-3.__ ce 1974,

,,^3- -tMs wsl1-#as pr^u,H^^' a continuo^ts rec3rd--Of these c^nstituents. The data_.._-_
24---- s-hown--in--Figure--III.A-2-are presented -as --annual --average values. Evidence for
25 leakage from Basin Number 1, during the period 1973 to 1978, is reflected by-

_-the major peak, Since the use of Basin Number 1 was stopped in mid-1978, the

27- levels of both these con•taminants-have--shawn long-term decreases. An
28 assessment of the potential environmental consequences of the 1973-1978
29 leakage period concluded that the environmental impact from the leakage was
30 negligible ( Greager 1982).
31
32 - Figures-lI1.-A=3= tnrougn-11I.A=7 show the concentration and variability
33 of all five of these indicator constituents as a function of time for the
34 period since June 1985 ( when Pacific Northwest Laboratory began detailed
35 monitoring of the groundwater at the 100-H Area). Records for four of the

_ 36 monitoring wells have shown that Wells 199-H4-3, 199-H4-4, and 199-H4-5 are
37 downgradient; and Well 199-H4-6 is upgradient. The figures represent data
38 that have been collected on a monthly basis. The distribution pattern for
39 chromium ( Figure III.A-7) is influenced by sources in addition to the
40 183-H Basins.
41

1

42 Between March and August 1986, about 20 constituents selected for further
-43- investigation showed significant increases in Well 199-H4-3, These
-44 coflcentrai:ion-levels have -not -been-repeated-slme that time. The plots shown
45 in Figures III.A-3 through III.A-6 clearly indicate when this peak occurred.
46 Similar plots for specific conductance, barium, sulfate, strontium, calcium,
47 nickel, copper, and potassium have also revealed marked increases during this
48 particular time period ( Liikala et al. 1988). Chromium ( Figure III.A-7),
49 ----although it has not exhibited a concentration peak similar to the other
50 constituents, has remained above the maximum concentration limit of 50 parts
51 per billion for most of the wells in the groundwater monitoring network.
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I Figure III.A-2. Annual Average Concentration of Nitrate and Chromium
-iunfiitered samples) in-Wei7 199-H4=3-During the Period 1974 Through 1988.
Data are from Pacific Northwest Laboratory's Hanford Groundwater Database.
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- 1 No speculation as to the cause of the elevated levels of 183-H indicator
-- - 2- constitLents was--prPse.nted- in-t.he-Leohydrnlnaic r.haracterization Report

L ..a_
119381.

c..,,..n ^ .: :^; ..r ^.. c r, t{.n Fntln^.,;
ng---I.- (LifTala Oa 1.-^.,.cvct a-r pOS^rbri it)c^ ai-2-ntfei 2d_.. i n i,Ijc I vi iUa1

4 paragraphs, although none of these possibilities are conclusively supported by
5 existing data.

------7 -------The mid-1986-peak--in-Wgll-129-H4-3-may_have_been_associated with
8 fluctuating water levels in the Columbia River, although probably not

_-= 9 -=_4irec,tl_v_- Water quality constituents in 100-H Area wells typically show a
10 - negative-correlation-with'-water levels in the well, i.e.., relatively high
1-1- - concentrat#-orts-correlate with low-water levels. This is particularly true
12 for wells close to the Columbia River, where the influx of river water into
13 the river bank dilutes groundwater that is flowing towards the river. This
14-- phenomenon is an unlikely candidate to fully explain the mid-1986 peak in
15 Well 199-H4-3, since the peak occurred at the same time that water levels in

!.^'^^"'----;r^.. ^r9i=I ^eere-s-is-o -^-',:.^h-4rc-ier-to h?glt-re - ^-I-!.Pi-8 i n - .iecT.ion iii.A-4d'%^,.

{ <^^
.

;8- A second possib}}ity involves rgmobilization -of tont-ami-narts that are
35- associated with colloidal-sized particles and stored in the vadose zoner.....

r^-40-- -beneath the basins ( PNL 1987a, p'. 66). As the water table rises, due to river
^'?Zi----water-inflcx-or other--seasonal-influences; soluble contaminants in

particuiate form are dissolved, or contaminants are desorbed from the surface
_L'f r ine_p;irti-cias,- a1td-7'emt7bil-i_ed in--" i.he groundw-ater-: --- Data from the proposed

2.4.. sefil=s-amplirrg-program-stsoul-d-tselp-cBnfirm cr-deny-this-possibility:-- ----
25
26-- ---A-thir(J-possibiiity-is-that-the-mia-198o peak is associated with waste

cleanup operations that were being conducted -about the-same time (see
- _A -Section-1.6--3): -Between Jur^e-and September 1°85, sludge was removed from

^ -= 4 -i-^ l•38t-^-- ' -- A •L- Ln^in mee ^ionnntnmi,^ated; between July and-^1 p]f•s-i-t„ ^iSi:,e;iaa. n^sea-xatUu-sr

3a ^te°^r sl udge^as al io -^!ovEd from ^a=^n ^+mher 2, a Hypal on l i ner
3-1- was installed, and all remaining liquids were transferred from Basins Numbers

-- 32- 3 and-4--to-Basin-Number 2. During these operations, records of the liquid
=---33' voiumes of wastes do not show any significant losses. Heavy equipment was

34, workina in and around the basins, and may have remobilized contaminants held
35 in the soils adjacent to the basins by some phenomenon associated with the

--- `--36increased load on the soii coiumn.
7T
3/

38 The 1986 peak is most apparent in Well 199-H4-3, which is a monitoring
39-- well that is most likely to detect leakage from the basins. Fluctuations in

---- 40 ===r#trat.e cs*centration-in that -well -can_be correlated with similar fluctuations
41 in Well 199-H4-4, which is located about 600 feet downaradient. If the
42 correlation is valid, a time lag of 1 to 3 months is present. This suggests a

_----,43-groin.'water-travel time between these two wells that is faster than that
44-=== estimated by a:odel-i-j water=levels-an the 180-H Area ( se€-Section III.A-2e,
45 Groundwater Flow Paths and Travel Times). Also, the greatest time lag occurs
46 when the river levels are highest, i.e., when the water table gradient is
R7 l^w°c.°it.

Ie
YO

-- _-_¢9__ 1-IL-a2dL11QI1- ta-the--r_of1sl-ittlel!ts ricrusced p• -rP-viausi yr Whirh-are-_ go--n^
50 ----indi-cators-of contamination-attributable to the 183-H Basins, several others
^1 can dl"_ be used. Th_e_x-ar-e t9tal_-Qrqanic carbon, radium, fluoride,
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1 chloroform, and magnesium. Alkalinity, pH, and total organic halogen are
2 useful for geochemical modeling.
3
4 While most of the constituents that have been detected in the monitoring

5 network have exhibited a large degree of variability, some have shown very

-----6--- little var#abi-l-ity•--These tons±itlutents-include<--ool;form bActeria, filtered

' -an"f'7t?T@d _adma+!y"; S' 1yerr :-rsefl-ic, - mercuryr--sel eniumT-1 Qad,-bery 11 i um;

8 phosphate, 'a, 'a,â - +6 rsia.- û'iv̂_r̂uĉ•̂ û ân- ĉ , p8rchloroethylene, thallium,- - -
__9bi-s(2-e*hylexyl) phthalate, total carbon, total dissolved solids, cobalt-60,

10 ---strontium-9a,-and-uranium.--These constituents are either not indicative of

11 contamination attributable to the 183-H Basin, or the existing data are too

12 -- iiifY'ited for concitis ive Statements: -A short summary- for each of the-se

13 constituents is as follows:
14
1a • Cadmium--sporadically has been reported in several wells usually at

or near the detection limit of 2 parts per billion
,._,^.^..
=`sY ^ s^ii,ier -=has -been repori;ed cnca in Well 19944-3
;av

-- -:^g --_ Arspnic, ronsistently has been reported in several wells near the
183-H Basins at levels just above the detection limit of 5 parts per

:22 billion
h^
24 • Mercury--has been reported in several wells in July 1985 but
25 otherwise below the detection limit of 0.1 parts per billion
26
21 • Selenium--has been reported in Wells 199-H4-5 (twice) and 199-H4-9

28 (once)
2a
30 • Lead--sporadically has been reported in several wells, usually at or
311 near-the detection limit of 5 parts per billion

.^7, ^ k"aS
.L'a. 7't';-kan^ . a ..

- d C
+i l: i+

of
G n,riS

L--_^.^^- ---- --P-'!^^-r, GYIII '-- il;lc^l G ^C'y v ^ Lol1 bn-l.e -aC --t^fe-
A+

L
r1
C ^ L, Cn --((m, L V1 4 FJai

34 per billion
^r
^

36 :Phosphate--has been reported once above the detection limit of
_-37 1,000 parfis per hillinn

38
39 • 1,1,1-Trichloroethane--sporadically has been reported in several
40 wells
.,
41

42 •-Perchloroethyiene--sporadicaliy has been reported in -several -wells
Al
Yd

44 • Thallium--has been reported once above the detection limit of
45 10 oarts aer billion in the initial sampling in June 1985
46
47 • Bis(2-Ethylexyl) phthalate--has been reported once above the

-48___ ---detection limit of 10 parts per billion
49
50 : Total carbon--initially was reported in October 1987

----- _ ^ . ^ . .
n

. a6 ; ,1 1 ,.52 - o +^al u . ssalved so ! ds• T^a^,, was reported in October 1987
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i
? • Cobalt-60--limited data, mostly has been less than counting error

4 • Strontium-90--limited data, has been near 1 picocuries per liter
a k'pCi/L) except one value
6
# •!Iranium--l-im-ited-data,--initially was analyzed in March 1988."s

9 The remaining constituents in the total list of analyses do not appear to
_r^e^$wrat^r-can`r_aerinatibrt-azrrrautiaur8 tb-tne

11 183-H Basins and are as follows:

-13 ^Mangarese--'concen trr*; ;r Wg i 1--199 -H4-3 have been lower than in
14 background Well 199-H4-6

--i^_
° .

- • Iron--concentrations h ave been awer
. _

during-the '1986 peak'^ ,..

;.°^ • Chloride--no discernible increase in concentrations over background

- -Zinc==concentrations have been lower than background....^.

Vanad ium--no discernible increase in concentrations over background,

24-- • Aluminum--concentrations have been lower during the `1986 peak'
25
16- - • Ammonium-=concentrations have been ge nerally less than background.

d-==------M ,A --Zdu)-^-=-statistiX.2l _-Bval!^;,,atior,s,..--71;e=183-1LGrou.r:dwater Compliance
?9^ Monitoring Program was established in June 1985 because dangerous waste
31; constituent^ were believed to have entered the groundwater beneath the
31- 183-H Basins. Based on data collected between June 1985 and October 1987, and
-32_ guidance provided in WAC 173-303-645, the following four statistical

--- -e'v`aiiia°^Tuiis-have been perrorillea:
34,

3b Background-Leveis --Monthly groundwater menitoring data from 1987 for
----35- upgradient Wells 199-H3-2A, 199-H4-6, and 199-H4-7 have been used to calculate

37 background values for selected indicator constituents for the 183-H Basins
- 38- ---(I:i-ikala etal= 1988, p. 123-124). The results are shown in Table III.A-3,

39 - along with a comparison of background levels for the 183-H Basins relative to
40 the Hanford Site.
411
47 L^^-data ]'orYhozQ-calcuiati-oHs have eeen_-n£^lec-+ as th£jugh °ac-h-were a

n^ ' n irluu^47Ge of,t S2aSin3^ cilan - '- -- ^3 -reo.wOm êal'ii^l@. -T̂ i3e ?fl'23, di1^c t0 fllif'.tuati ^vn$ in
44- -river lgvei-, -sR thesP -values --has been-minimai reiative to the influence on
45 Well 199-H4-3, because of the increased distance from the river. A high
46 degree of spatial variability has been present in the data, as shown by the
47 plus-and=minus ranges; in the comparison with Hanford Site background. In
48 general, the background concentrations of chromium and nitrate in the wells
-49-_._upGrad,ent yf the iazu a^e,nc }ave been higherthan background
5`u concentrations elsewhere on the Hanford Site; i.e., indicating other sources

for these constituents.
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Table III.A-3. Background Concentrations For 183-H Basins.

Number of Standard Variation
DuTStitugnt ^Rttj samGleS -Avera e deyiation coefficient

Nitrate ppb 32 28,740 9,290 32.3
Sodiuma ppb 32 15,940 5,872 36.8
tross alpha pCi/C - 32 2.35 1.23 52.5
Gross beta pCi/L 32 8.55 4.53 53.0
r^^^^ni uma - ppb -- - 32 --- 71 3 --44.2 62.0V... V.

pH (Field) -- 31 7.542 0.4137 5.5
-t:+ - i <-=--...6a. ,:rgai::

carbon - ppb - 31 - _ -- 62.15 38.73 62.3

Comoarison With Hanford Site Background Values:

Constituent 183-H Basins (range) Hanford Site b

N;trate --- 28,7an j 19,000 500 to 2,000
Sodiuma 15,940 ± .6,000 20,500 ± 6,700
Gross alpha 2.35 ± 1.40 2.5 ± 1.4
Gross beta 8.55 ± 1.70 19 ± 12
1.II-VWluma 71.3 T 74 < 10

a Filtered prior to analysis.
b (Jacquish and Mitchell 1988).
Note: Background values for 183-H Basins were calculated using

monthly monitoring results for 1987 from Wells 199-H3-2A,
-- ?99 --I-4-61--and 194-H4 --7- (ti-ikala -et al^ 19$^; p--123---134).

34 Descriotive Statistics --Descriptive statistics have been calculated for
35 the 68 constituents that had at least one value above the detection limit to
_36_ determine the variability in the data for the sampling period, June 1985
37 through October 1987 (Liikala et al. 1988, p. 113-114). These statistics
38- have included: the maximum; median, minimum, range, m`ban, standard deviation,
39 and coefficient of variation.
40
4: - -- The sFanuaru cev3a4ions and coerficients-or iariaticn naie oeen

----_-42 _--relatixel-y-larqe-for a number of constituents and wells. Several of these
43 constituents have been changing significantly with time (either increasing or
44 decreasing). The concentrations also have been changing significantly with
45---=-the water--leireis--i-n--the--welis--(d-iscussed--under-Linear "egression Analyses).
46
47 -- tirtisi:ef We-il ^3tati-sties-==EJeS-criTiti-ve--stati-sti-cs -¢or three--6li-ster
48 well locations have been reviewed individually to determine statistical
49 differences in constituent concentrations with depth (Liikala et al. 1988,
50 p. 114). The following observations have been made from these data.
Cl.+ 1
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1 • Aluminum, ammonium, iron, and vanadium have generally been detected
4nly ''7 ttie ,^sep ,..^ ^ ^ , ; - ac. uI or and 199-H4-12C ).11 IIC UCC ^ICI IJ 1JJ-IGIIU 1

w . Barium concentrations have been lowest in the deep wells and highest
^_. 'r..tl+..-i!^^;'+."•z''•_^^hfe?1^ !^-q4_N^^^a,_7QQ-un 17Q ^"'^ 1QQ-Ha-15R)._i' - _; -_::^ ;--

7 i i.al-cfum;--cnromium;-strontium,--and-sLrl-fate-concentrations have been
8 lowest in the deep wells and the same in the shallow Wells 199-H3-2A,

-- ----^_- ^ ^^1 .^..^..._ ^^.
- .i - ..... ..^ ...- - ' ° ., and 1 -̂ 44-,51^.f -a .̂ ^'w .̀ -' ..°---. c^'. tc °, ,. .- ^-

in
- 11 ------- +---Chl-oride-has the -largest mean-but-iowEst median in the deep wells.

_ ^q=d-^ff2r-ncE^-^?ave--occu:"i'ed-#n-the shall-ow and fiitterme^'7dt2'^ei i ,,i5_-____-___

13

1.!l19rQrorJm-n3S-1QT -1fLm -JP_en -detected -l7lth$ deep wPllC,
3S

-- -16 . Gross alpha and gross beta concentrations have decreased with depth in
i"i[ Wells 199-H4-12A, 199-H4-12B, and 199-H4-12C. These constituents have
M been below drinking water standards at the other cluster well
ia-. i,...,+4^

IVba6lvlli.

110
^ • Manganese has generally been detected only in the intermediate and

'ueep weiis.

24= Nitrate=concentrations and specific conductance have decreased with
3.C+ dcptii.
.rr

Fttasri+:m 3n^' ,;nr concentrat-°ons have increased with depth.^..a.n .an.. ^lu..

-Z%_--=-- Sod-;um :-h g!^'• _ar; _̂h'^ in the deep wells,
in

w ,_
JV

3•1- Linear Regression Analyses --A series of simple and multiple linear
3z --`regression analyses have been performed to determine if the chemical

-3^s' constituents in the weils were changing with time and water table eievation
IA,- (Liikala et al-: 1988, p. 115-121). The constituents have been chosen for
35 analysis on the basis of their concentrations having been routinely reported
tii -as itav-i=ng -been abo`:e --d2tgction -1 im-i-ts=i^ all--the- we^El-s-, wi th - (.ne- eAVep+M 1 on of
37 chloroform and chromium. Analyses were performed for the period June 1985
38 --- through--October 1987 using 18 chemical constituents in 20 of the network
39 wells, as shown below:
dn

----.d-i.--- --_- (;j}omiral -Conctirnante Used for Linear Regression
42
43 Gross alpha Specific conductance
44 Gross beta Filtered magnesium
45 Filtered barium Unfiltered magnesium
46 Unfiltered barium Nitrate
-47 - Filtered calcium Filtered potassium
48- Cnioroform Unfiltered potassium
4Q EnlGride Fiitered sodium
50 Filtered chromium Unfiltered sodium

Unfiltered chromium Sulfate

- TiF-?5



DOE/RL 88-04 Closure/Post-Closure Plan
I83-H Basins, Rev. 2

04/13/90

1 Wells Used for Linear Regression

3 199-H3-1 (ore- and oost-9/1/86) 199-H4-9
4 199=H3=2A 199-H4-10
5 199-ii4-Z$ 199-H4-11
6 199-H3-2C 199-H4-12A
7 199-H4-3 (pre- and post-9/1/86) 199-H4-12B

nn IIA A I_•-_ -_J ___B7SL-_J ^g' -1L1.

9 199-H4-5 (pre- and post-9/1/86) 199-H4-13
10 199-H4-6 (Pre- and post-9/1/86) 199-H4-14
11 199-H4-7 . 199-H4-15A
12 199-H4-8 199-114-158
13
14 Wells 199-H3-1, 199-H4-3, 199-H4-4, 199-H4-5, and 199-H4-6 have been
15 divided into two time periods (pre- and post-September 1, 1986: `1986 peak')_.

b2E3us2 3f--the-5igniftCant change in concentratlon-leve s that have-occurred
r,',017 -in Wgl-1=199-H4-3-atthistilne, __Pri_qr_to Septemb2Y 1, 1986, concentrations of

all chemical constituents in this well were increasing with time and with
^,.;^9- -- increases in the mater table elevation (Figure III.A-8 and III.A-9). However,

^c^A0-after_Septrmber i-,-i9S6= tt;es-e-cnncentrations-have had neither statistically
J-°21----signi-ficant increases-nor-decreases with-time, nnrwith-changes in the water

22 table eievation.
'' ^Y... 23
- - ^4 -Ssv9ral--wal's =alcng *h= Cvlu^hia -River-have been affpcted bychar.ges-in

water tab7e elevaticn:- rlost-flf the-ohemical-cen3t;tuents in Wells 199-H4-4
25 (Figures ill.A-10 and III.-A=11Y, 199-H4-I0; 199-'tfi4-12A, and-I99-ifi4=12B have

_V- signifncantly-uecreasadwitd- ar.creasEs-in-water-tableelevation.
28
29 Concentrations of chemical constituents in several upgradient wells have
30 also been significantl_y affected by changes in water table elevation.

- 31 Concentrations in Well 199-H3-1 have decreased significantly with increases in
12----th-e-water t-able elevation. Most of the chemical constituents in Wells
33 399n3=2A-and i99-H3 -2B-have-s'rgnTf'rcantiy-increased-with-'rncreases-in-the
34 water table elevation. Well 199-H4-6 has shown no consistent effects. Well
35 -199-H4=7-has had signif;cant ircreases-in che:hical ccneentrations when the
3^ ws..^^e, -t- lil^ .l 2vaa .̂3 {, -.nlray3^ A,;-1-= 3.F ti^ €:,_:..^ , ,:c1

-

^±;+ +^^° ^ ^^^er^^3 in Well
37 199-H4-6 (pre-) have been increasing significantly with time, except

----38 chloroform, which has been significantly decreasing. After September 1, 1986,
39 gross beta, chloroform, calcium, specific conductance, gross alpha, and
40 sulfate have no longer significantly been increasing.
41

- - - -

42 Other wells located adjacent to the 183-H Basins [Wells 199-H4-3 (post-),
43 199-H4-5 (post-), 199-H4-8, 199-H4-9, and 199-H4-141 have had almost no
44 significant effects caused by changes in the water table elevation. Wells
45 _ 199-H3-2C and 199-H4-12C have had only-a few chemical constituents affected by
46 the water table-elevation. However, most of the constituents in these wells
47-_-have been--signii:icantly decreasing ovPr_time_
48
49 I11.A-2e Extent of Contamination. The following sections describe the
50 distribution of contaminants that have been attributed to the 183-H Basins.

-----51----the-hori-zontal-motion of- groundrvater - fl-ow -i-n -tlre uppermost aquifer
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1 (i.e., along the water table) also is described from water level data, and
fr-omthe resuttsof modeLing itudiAS. The extent of contamination in the
vadose zone and the processes that transported the contaminants to the

AI groundwater are not well known. The results of the soil sampling
5-(Section-I:B-4c) will enhance understanding these processes.

7 III.A-2e(1). Concentration Levels and Horizontal Distribution. The
8 concentration levels and horizontal distributions of contamination are shown
9 by data collected after January 1, 1987. The clearest indicators of

----10 --eonta}'ni'ation attributable to the 183-H Basins have been nitrate, sodium,
--1i- -gross aipha, and gross beta ( Figures III.A-12 to III.A-15). Htghest

----12 ---soncentrations-have beenmeasured in Well s 199-H4-3 and 199-H4-9, located
13 immediate'iy downgradient of the-183-H-Basins, and in Wells 199-H4-4 and
1i - 399-H4-^-2, i ocated--beirttTefiJtirc^-bas i^ir s^itd the-{oi umbi a Ri ver.

_Sp_ecific conduttance shows the same general distribution as nitrate,,^-
^ s6dium-,-gro"si aipha, and gross beta. Other tontaminants that had been
-IS present in the 183-H Basins, have been detected in Well 199-H4-3, but

typically have been below detection limits in wells further downgradient.
These have included copper, nickel,and fluoride.

c, .,. ..
GrQsa bcta 4Gly"ni1lat16n also as been rViue^tt in -w`Ei-iS 1

.,;
^i-hi4-11 and

,323- 1-99-H4-13-,-ar.d, ta-a-lesser extent, in Wells 199-H4-16 and 199-H4-18. These
24-• concentrations have not correlated with the distribution of the other major
25 contaminants that have been attributable to the 183-H Basins, and may have

bpen the result of past operational practices at the 107-H Retention Basin.

Chromium concentrations (Figure III.A-16) generally have been found above
S. the maximum-concentration limit-in-a11- but four-wells in the network. These
40 -=-concent-raticns have not correlated with the distribution of the other major
31- contaminants attributable to the 183-H Basins. Other potential sources of
121 - _--d.hrOmiull!_from inactivo facili_ties i-n the Yicinity of the 183-H BaSin$ h'vo

33-- been identified-and h ave been discussed in the 183-N So7ar Evaporation Basins
sd^,- Fina3 Status Post-C7osure Permit App]ication ( Section I.B of DOE 1988). Most
+3^5- of}. themajor constituents-that have not had contamination distributions
.J6-•----^i^iv.iou ,e^v 1^ Fl y i i= Bu.°iil ( e.g.e_^ the _ ^ H-_ _ 'Is ^e:g. --magnesiuITi, suifate,
37 -potassium,-and-calcium)-tave shown-generally iower values in wells to the
38 south and southeast of the 183-H Basins in comparison to those to the north or.
39 aatt,
A f,
YV

41= frour}dttat-er = FL-^a=A- }.• the 11 -:;fined /, 1 ^
ifel

w
Y
°+s,. *abl eiV V}-j^.V e

Il{,Y
..

• I,4G1 Y

42 maPsforthe 100-H-Area corresponding. .... ^,...,.....-t0 lnu lCon+emher 1087) , mean......, , ^
43 (December 1986), and high ( May 1987) Columbia River stages are shown in
44 Figures III•A-17 through III.A-19, respectively. As indicated in these
45 figures, groundwater flow has been generally northeast and east toward the
46 Celumhia River. The highest water table gradient across the site, about

= 47-_-_''^08 feet per foot ( Figure III.A-17), has occurred during low-river stage;
48 and conversely, the lowest gradient, about 0.0005 feet per foot
49 (Figure III.A-19), has occurred at the high river stage. During periods of
50 high stage, the hydraulic gradient to the river has been reversed temporarily

all the way to the 183-H Basins as water from the Columbia River has
z infiitrated the unconfined aquifer as bank storage. During these periods,
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-- --- s- naximum values-betweeii •Ja.^.uary and-October 1047 are plotted. Well clusters

3 are ordered left to right: upper, middle and lower. Data are from Pacific
4 i^orthwest Laboratory's Hanford Groundwater Database; figure is from Liikala
5 et al. (1988, Figure 75).
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1 Figure III.A-14. HorizontalDistributiQn of Gross Alpha Concentrations.
2 Maximum values between January and October 1987 are plotted. Well clusters

--3-- -are order€d-l-eft to-r-iyht--npper,-mTddle and lower. Data are from Pacific
4 Northwest Laboratory's Hanford Groundwater Database; figure is from Liikala
5 at al. I1?88,-Figure 77).
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Figure III.A-17. Water Table Map for the 100-H Area During
Low Columbia River Levels (Liikala et al. 1988, Figure 39).
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1 contaminant concentrations have generally decreased due to dilution by river
2 water.
3
4 In the past, Columbia River water level data have been collected from the

" b-- Hanfora-Site Generating-Piant at the 100-N Area and, since August 1988, at
6 the 130=H Area just north af the 183 H Basins (river reearding station).
7_Qrigr U_Aynu;t_1Q88, river staae values for the 100-H Area had been assumed

8 to increase at the same rate asythose measured at the 100-N Area. A set
9 timelag has been used to adjust for the distance between the areas. In

10 August 1988, a continuous river-stage recorder was installed adjacent to the
11 100-H facilities ( PNL 1988, p. 23 to 42).
12
13 In Figure III.A-20, derived 100-H Area river level data have been plotted
14- ---along with--*.he--water -leve-l-measurPments +.aken at the-100-H-wells, The wells
15 are plotted relative to their distance from the Columbia River. Changes in

-_716 water table elevation in all wells correspond to changes in river stage, and
.,17 those wells located nearest the river have shown the greatest fluctuations.
-°°1A---Aecausethgunconfined aquifer is h_vdraulically connected to the Columbia

sI -g'rounYl'Wa'ter-fl-ow direi.tiGn--aiia -has -beeri a'ffected--by *i.iie r iver's level.

`4"3 O
N'Y1 III.A-2e(3). Contaminant Plume Description. The horizontal
t^22 ___ distributions of nitrate, filtered sodium, gross alpha, and 9r4S3 beta are
^g3- --shown-in-FTgures IiI.A-21 thr0ugh--ilI:A-24:- These--constituerts have been

24 identified as the c1@aYOOt indicators of contamination attributable to the
25 183-H Basins ( see Section A-2d, Water Analysis). Since the level of the
26 -- Co-iumbia`ftiver -has direc-tly influenced the concentration of constituents in
27 groundwater nearest the river (i.e., generally concentrations increase with
28 decreased river levelsl distribution data have been shown for low-river- .
r- -s;t-_-_-stagQ_ -th

.
^^ nas-¢^rovzcie9 an indicatton of the maximum extent o f contaminant

30 ^lumgs; Additianai distribution-plots for cther-ri`:er stages have been
31 presented in Liikala et al. (1988, Figures 63 to 74).
32
33 In general, Wells 199-H4-3, 199-H4-4, 199-H4-9, and 199-H4-12A have shown
34 the highest indicator concentrations for all three river level stages. In
35 addition, the basic shape and location of the plumes for a particular river
b°-°°stat^e°fiave been--sifi5-iar f^iT nrbsi of ne tc5rlstituents faund in these wells.

-_---_37--` -- ;-Yr. _.aµ^ntamirAtian-alsa-has heen-evident in-Wells 199-H4-11 and
11aQ-H4--13_-ar^d, to 4 1esSer-extentr in_Wells 159-H4-16 -and-1991=H4•38. These

39 levels of gross beta have not correlated with the distribution of the other
--- -40_--major contamanant.s-assum?d aitrihutable_-to the-183-H Basins, and may have been

41 associated with past operational practices at the 107-H Retention Basin
42 (Figure III.A-24).
A7
7Q

44 Chromium concentrations have not exhibited the same pattern as the other
45 major contaminants attributable to the 183-H Basins ( Figure III.A-25). Four
46 other potential sources of chromium from inactive waste disposal facilities at
47 the 100-H Area have been identified. These other facilities, 116-H-1,

ure 11}.A-26; copy cf hi;ur° B.2,48 i-16 H-31-and-1-16-H-4 (Fi-
49 183-H Solar Evaporation Basin Final Status Post-Closure Permit Application),

===50- have ieceived-high cencPntra,tians af-sodium riichroma.te-.--FurthPr studies of
51 chromium distribution are needed to discriminate the contaminant contributions
52 of each facility.
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I III.A-2e(4). Groundwater Flow Paths and Travel Times. A pathline
2 anaiysis has been performed to estimate the flow paths and travel times of
3 -_ nonattQnue-ted contaminants in the groundwater beneath the 183-H Basins
4 (Liikala et al. 1988, p,_154-158). _Ihese_nathlines have been estimated with
5 a groundwater flow model of the area near the 183-H Basins. The analysis have
6 considered simulated groundwater flow in the unconfined aquifer under the

• 7 effects of transient Columbia River stage. The modeling was completed using
8' the Coupled Fluid, Energy, and Solute Transport computer code (Gupta, et al.

_-9 I9821.--The-modei-fsr-theaanconfingd a$uiferunderlying the100-H Area
10- consisted of a two-dimensional area with varying thickness. The bottom of the
11-- aquifer-was-assumed _o-have-beer_the tap-of--tke Ringold Formation, and was
12 defined by interpolating the contact elevations obtained from drilling logs.

---- 13_- _7he-thickness-of the-aquifer was defined as the vertical distance from the
14 bottom of the aquifer to the water table.
15

,.,1,6 The northern and southern boundaries for the model were assumed to have
s^A7 been no-flow boundaries, because they were parallel to streamlines defined by
^18-= the-directi-on-of--regional--groundwater flow. -- The vrestern--bot;ndary--was-outside
N19 of the region estimated to have been influenced by the river level
^40 fluctuations and was implemented as a fixed head boundary. The eastern, ,,... .
v'^i- -bvundary-was t-hg-Culusab-ia fiver-arrd was-ifiplemented-as a-time=varying

,~°22 prescribed head boundary. This boundary was changed each time step to
t3•23 simulate the fluctuations in river stage. No areal recharge was assumed to

• 224 etstEr-the model;- therefore,- the water table fluctuations resulted-entirely
2-5 : = from chanaesin r-i_ver levQls- lnitiels,ond-itions assumed a steady-state water
26 table surface, as were calculated by the Coupled Fluid, Energy, and Solute
21 Transport, using the river level from the first week of September 1986.
28
_79 - Ap_ total- of ei;ht °^thii:^es were-=3xoral^tett; ^rti: siartifi^; lr^^:o#:io0s-in the

l:A^.•1r4I .r.G^ • - •-.^ 11 . ^ _ ^L 1.

1 ^w 1

•

---^^r- :s1qu-Ffeti'd i Fei.L}y--u2nea-^R-tnc-l53^n oaslns. The pathlines were
31 continued until they reached the Columbia River. The maximum travel time had
32 been based on previous modeling results reported in the Interim
33 _ r,yarac*.er;z3ticn Oc^nrt for the Area Surround^inq the 183-H Basins_.(PNL 1987f),
34 whifh- ea<_ -e-st;mated-t-rrtg -approximately-5-years. Therei'ore, a transient
35simula.tion of graundwater-flow-spanning 6 years had.been used to allow all the
36 pathlines to reach the river. A 6-year digitized record of Columbia River
37 stages had not been available for the 100-H Area; therefore, because of the
38-- time frame involved for the pathlines, groundwater flow was modeled using a
39 - yearly cycle of river level fluctuations. The river level data from
40_ - September 1986 to_ September 1987 were assumed to have been representative for
41 a yearly river stage cycle. These data were repeated to simulate the 6-year
42 cycle.
43
44 The travel times and distances for these simulated pathlines are shown in
45 Table III.A-4. The travel times have ranged from 1.2 to 4.1 years, while the
46 distances traveled have ranged from 607 to 1,357 feet. The spread in times

--- 47-------and- di-s-ta.n.c^, traveied have reflected the variable flow paths resulting from
40° changes in the-wai;er table; that, in turn, have been caused by the fluctuating
49- river stage:=Aspread of 173 feet has been observed for the locations where
-50 the fivw-paths entered the river; and it was estimated that most of the other
51 pathlines, originating from the same area, would have reached the river within
52 this spread, under the same transient conditions.
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I
2 The average travel time was 2.8 years, and the average distance traveled
I was 1,003 feet. The average seepage velocity based on the travel times and
4 total distances associated with the flow paths was 1 foot per day. The actual
5 flow velocities had varied considerably, especially near the river; because of
^ changes in hydraulic properties and hydraulic gradients that were caused by
7 the fluctuating river level.
a
9

10 ------ --Table-III^A-4:- Trave-l - Time- for--Contaninant-s-l4oving with
-- aI G.*oundwater Near thQ-Top of the Unconfined Aquifer

12 Between the 183-H Basins and the Columbia River.
13
14 Average
' Travel time Travel time Distance Velocity
I6 p2+h -- --!vear! (days) ( feet ) (feet/davl

^17
-18 1 4.09 1,494 1,291 0.86
i9 2 3.02 1,105 974 0.88
20 3 1.24 • 452 607 1.34

4 3.53 1,289 1,133 0.88
1,2-2 - 5 2.11 772 827^ : = ^ ^= 757 QQF 1 33
44_ 7 4.01 1,465 1,357 0.93
25 8 2 .40 877 842 0.96,r -ea
'7 ; Average: 2.81 1,026 1,003 1.03
.3'

3u

---- 31=___ _--_-_-The-simul-ated pathlines -have -been-grouped into a simulated contaminant
32 plume (Figure III.A-27). This plume has generally been consistent with:
3 3"- (1)- oDs?rved cOn±3minant-migrat'on attribl'ted to. the 183-H Basins
34^ (see Figures III.A-21 through III.A-24), and (2) groundwater flow direction
'F' -ind5cated oy the water iahi-e maps ( see Figure III.A-17 through III.A-19).

---- 36-. Tf:e-resuTts-have--indicated-i;hat kslai-199=H4-3,-199-H4-0., 100 -H4-12A,
--=-37-- -19-5_114-128-,-and-199-H4-12G are-located -dirgctly-withir the flow path related

`iA_ tn the 1AZ-Id R^eine

39
-.. ._ .. .......

40 III.A-2f. Groundwater Quality Assessment Plan and Results. The groundwater
4i quality assessment plan for the 183-H Basins has been submitted in
42 September 1986 under the title Revised Groundwater Monitoring Compliance P1an
43 for the 183-H Solar Evaporation Basins ( PNL 1986b). Only a few modifications
44 - ta Athe--ari-gi-nai -pi air-irave -been -requtred--duri ng the -eorrsfiructi orr of -the
45 Phase II and III monitoring wells, mostly due to field conditions encountered
4a during drilling.
47
48__The results- fr4m-implementing- this plan include 19 new monitoring wells
49-that reffned-th e geolvg ic information for the 100-H Area,

^'-50 and imyrOVed the uiiderStaflding oT tfle 23tt2nt and migration of contaminants
'i 7rOm the InJ-n Basins.
2
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i
H4-10

Il4-18
(A, B, C).

n4-i i

0
c

A^..

-- I I H4-12^

H5 `A'B'
- _ 4a-8

^^^• ,_ 1^

H4-4 \\ \:

^

-- r

i8s-H
BaStns

H4-14•

All Wells Prefixed by 199-

- ------ ----
II I

-N-

0 20e 4nn

Feet

, . - -

River Boundary

e
H4-1 e

eN

H4-11

0 Contaminant "Particle"

°i1,T,ulated Plu'Ti,e Envelope

0 Hd-1.5

79002030.17

1 Figure III.A-27. Simulated Contaminant Plume Based on Modeling Water Level
2 Data to Estimate Groundwater Flow. Computer-derived flow paths for eight
3 contaminant particles in the groundwater converge to form a plume (shaded
a- area) that migrates toward the ColumDia kiver (LiiKala et ai. 1980,
5 Figure 90).
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^^^^ I ^^ I ^ has been taken. Summarv af ortnc tra , Resul t -T e fe , l ^ „^^y y
2 verbatim from Pacific Northwest Laboratory's Geonydrotogic Characterization of
I

th?Are3-Su5rQJP.dingtha 183-H$07ar--Fvap,rati2nBaSiqs_ (n3nes 159-162 ofr s
4 Liikala et al, 1988).

6 Geoloav
7

---- __$______ [h2l_lephapl`-MOUntainMefnber-df__the-Saddle-MoJlRtains-Basalt Formation
9_ is the 4nmm^et basalt flow in the 100-H Area.^^...^--

ln

11 . The sedirnentts of tte Rin-yold Formation beneath the 100-H Area were
-12 characterized as section type II, consisting of predominantly sands,
13 -- silts, and clays. This formation was subdivided into three principal

--14 lithelegic ,:^its, including the silty clayey sand to sandy silty clay,
-: st- F -,^ :- ^:::,l,,. -i,t:^ ::^A

r rj sa7u,- icnu yi aVc i ^ j $ i , Lj aaitu.

16P r: _ The top of_the Ringoid Formation is an erosional unconformity, with
=18 peak elevations located to the east and northeast of the 183-H Basins.

19
^.^0 . The Hanford formation at the 100-H Area has been severely modified by

11 -----=---=past-o;,erational-and-waste-management activities. Backfill materials
-"< 22, were often indistinguishable from the in situ gravels and sands,

-=^^3- - res::lting in this formation being treated as a single silty sandy
24_ yravei unit.
25
26 - Hydrology
7

-.8' Five principal hydrostratigraphic units were defined beneath the
L;, 100-H Area, including the lower confined aquifer, upper confined
80-- aquifer,-silty-sand and -gravelly-sil-ty .. ^^^+--^ units, saturated sediments^.._
31---- of the4anfJrd--formati-ofl7-and-insaturated sediments of the Hanford
32 formation.
33'
34, • Testing of piezometers (Q) and (R) in Well 199-H4-15C may have
35- __-- -- ---- alte.r_ed _the integrity-af -the-bjeatmitp- sea1-s- ad,jarsent to their
36-- screened intervals. Observations of the piezometer for several years
37 may be-necessary t o determine if the annuius reseals.
38
39 . The unconfined aquifer occurs within the Hanford formation and ranges
40 in thickness from 3 to 15 feet. This variation is a result of the
41 erosional unconformity at the contact between the Hanford formation
42 and Ringold Formations and the variation in the water table.
43
44 . Groundwater flow in the 100-H Area is generally northeast and east
45 toward the Columbia River. Changes in water table elevation in all

--46_--__ well$_corrnennnri to rh ,̂.nnne in rivnr ef9nn

47
....,,.,.... .., ......,^.. ... , ..^. ..,...7^. -

48 -. Variability in-aquifer t esting results for the unconfined aquifer
--- --49 indicates that this aquifer is heterogeneous at the 100-H Area.

50
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,
----- 1

,. ---^---^ueocnem^strV
^

3 . Sampling of waste material from Basin Number 1 indicates a wide
4 variabil-ity inchemical composition amonQ sampling locations, as a
5_,- - ---- result of the formation of several solid and slurry-like layers.

7 . Sampling of waste material from Basin Number 2 indicates this
8 material is predominantly a sodium nitrate solution.
9

^_ Analyiical-rgsults_from_the wastesconta,;ned in Basin Numbers 1 and 2
--- 11-- -- ----- identi-fied-chromium,- techneti-um,--sodium,- uranium, fluoride, nitrate,

12 and sulfate as potential groundwater contaminants associated with the
13 183-H Basins.
14
15 . Retardation factors (in groundwater) for nitrate, chromium, sodium,

sQpper,_ fluori-d-e,-sulfalte>_and,-nickel indicate that these constituents
are essentially nonattenuated.

9 Groundwater Monitoring^0

=:11 . Background values for nitrate and chromium in the upgradient wells
yd12- near- the- 133-H Basi ns- were-higher- than tb€ l;ackgrodnd val ues for the
;513 Hanford Site, indicating other contaminant sources of these

• 24 constituents located upgradient of the facility.
25

-- --26 •- Groandwaternonitoring -results -revaaled that concentrations ofq

__

^/,

-a^^ro^(l^te.l j.,'.i^ rflfl G titllGnYc Qhawel^ very m a r{rorl increases in the
^28 point of compliance, Wel1 199-H4-3, between April and August 1986.

29 Concentrations of this magnitude have not been repeated since that
30 time.
31
32 • Nitrate, sodium, gross alpha, and gross beta were identified as the
33_ clearestindicatorS-af groundwatercontaminatinn attribtitable to the
34 183-H Basins.

__ 7e
.i..l

_° _ 36 • in-general, 4felis 199-H4-37 199-H4=4, 199-H4-9, and 199-H4-12A show
37 the highest constituent concentrations. These concentrations are
38 affected -by--;ar°^ati^sns--i-n Eoltmbia River stay-e, increasing during
39 periods of low-river stage and decreasing during periods of high•,,
w - r-iVer s6age.

41
42 . Gross beta concentrations near the 107-H Retention Basin do not

----43--- -- ---- .orrelate-With-the-di,tr}bution-of-the other major contaminants
44 - attributable to the 183-H Basins, and may be a result of past
4,57

-- ----- -- -------
ooeraiional nractiees at this fariiirv.
-I ---------- I ----- - - - -- -...- .-_..._J.

an

---"^r "-° - ---=- -Chremfium-cancentrations do not correlate with the distribution of the
-4$ _- -0ther-ma3or-contaminants attributable to the 183-H Basins. Four other
49 potential sources of chromium from inactive waste disposal facilities
50 at the i00=H Area have been identified.51
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r"'•'•"•+ `•'-.t ionS of nitrZte, ^yrGsS al nh n̂ grno c
» vc

c hc t1a ^i chromium inl.^iiiL^11^----- -----^ . i ^ aa n c
Wellc 199_Ha-12A,199.H4-12b, and 199-H4-12C suggest that the extent

3 of contamination for these constituents is limited at depth.
4

- J4YIIYYI Y YG1 TatlonS dnd coeffictents of variation are relatively
--6 --1v-ge-for-a nulmber of constituents and wells. Concentrations of

7 several of these constituents are changing significantly with time
8 and water table elevation.
9

In c,..,11.,dWarer Madelina
^^ .

___ I2 • Pathiine analysis results estimated a ranqe of travel times from
13 1.2 to 4.1 years and an average distance of 1,003 feet from the
14 183-H Basins to the Columbia River. The average seepage velocity,
1-5 ---based an the tr'avel-times and tOtai di'stanCes aSSOiiated with the flow

1 e__. N__°r_ 'su -

:8 . The simulated-pathlines are generally consistent with observed
^o-- -_rgn-+_,^inat-inn ^^grat^On-attributabi$ t0 the 183-H °oaSiiiS and

`-30 groundwater flow direction.

-^. 7--_ -^xT11_A Y a ,^ L- J 1 1 1.J^=^yr ,^^Jnre^rsitg -piar^ pr'uN6^euzo Ue-£8nductea bt5tii issuance of Fjnal
23 Status "rost-i.iosure Permit. The groundwater monitoring network currently
24 -- in-piace around the 183-H Basins is described in Section III.A-2b. A
25 determination of which wells are upgradient, downgradient, or not in the

°£0^ta1miR3Rt-p48me acttributcd'-t$--118°3-n °casiils-is-preserited- in $eLtion III.A-2c.
Section III.A-2d describes the results of water quality analyses conducted to

-----28----d-ate; lists the constituents measured, and identifies the indicators of
--29----_ contaeinat-ionfflr 183-H 8as-ins. This-groundwa*.er moni*.oring program will

^0_ continue throughout the closure/post-closure period. Groundwater remediation
31 will be addressed in the forthcnming revision of the 183-H Basins Final
12 St_at»t Pnct-r7^c^rro Dermit Apolication.
33
34 The following paragraphs outline the sampling schedule, sample analyses
35 to be conducted, groundwater monitoring program procedures', and statistical
36 procedures to be used.
37
38 The sampling schedule for October 1989 through September 1990^is shown in
39 Table III.A-5. The number of wells to be sampled, the sampling frequency, and
40 the list of constituents to be analyzed are all subject to change, pending

__ .._ ^ • -- -^ the--I ---- _̂-^^u-,:-5s- of-cantin^:ing^;cn}toring and c;iaraetsrrzatiorr a^i:ivI^^c^ at r
42 facility. Wells 199-H3-2A, 199-H4-3, 199-H4-4, 199-H4-5, 199-H4-6, 199-H4-9,
43 199-H4-12A. 199-H4-128, 199-H4-12C, and 199-H4-18 are being sampled on a

quarterly=basis_until clos+^r_e activitiPS are r^nstuded a^d di.:ring the post-
45 ciosure period, in accordance with WAC 173-303-645(10)(d). Sampling of the
46 other 13 wells in the 100-H Area groundwater monitoring network will be

eo'nducLed annuaiiy. -Sampling of-several wells will increase to a monthly
4R -frEque!+cy-du-ri.n.g sele£ted f'eld closure activities.
49
50 III.A-2g(1). Sample Analysis Plan. The standard list of analyses

- ' ^ initially conducted on the 183-H Basins qroundwater samoles isaiven in Ta_b_le_
III.A-6. These analyses includethe primary drinking water standards,

III-53 00/25/90 3:23pm
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1 Table III.A-5. Ground
2 Evaoor
^
A

--Weii 1989
= -- ..-..

DECtt
7 199-H3- 1

rtr a99-nr 2A A
V

]99-H3- 2R

10 199-H3- 2C
_ tta•- -- toa_tJA_2-- - aaa- ^- .-

YD
- nn

A A
n n

,^2 199-n4- 4 A A - A

13 i99-H4- C X
14 199-H4- 6 X
15 199-H4- 7

(:.r 6 199-H4- 8
`^^4 7 199-H4- 9 X A A

^ t9 199-H4-11
^^20 199-H4-12A X
-^1 199-H4-128 X

,
00 'ÎIA-I2C X

7373 -H4-13i
24 199-H4-14
25 199-H4-15A
26 199-H4-15B

- G/ 77f1Y-10

28 l q9-I4d-17

29-- -- 199-H4-18 X
30

990
uiA^i F'cc vir+'ei ArR i^wr JUN JUL AUG $Ep

X
V V

A AA A

YRV

X
A A A X A A
A A- A- X A- A- X A A

ARXX AA A

X X XR
X

A X A A X A A
^

X
X X X
X X X
A „

X
X
X
X
X
X

X X

31 X-R (See Table III.A-6)
32 A-A (ICP metals, IC anion suite, gross alpha,
3 2 ^..a ......^.. tie+, ts auu yf Waa ucoaJ

34 R-R for quality control ( e.g., Duplicate sample)
^K o_ a
-- D 0

36 W=`.'uiatiie urganic Analysis blank
37

3S
39 water quality parameters, contamination indicators, and specific dangerous

_40_ - waste-c9nstituents-known_to_hav-e_ been discharged to the facility. Appendix K
41 contains a data report that is derived for regular quarterly reporting
42-_- ^ur^os-e-s-_- Tahlp -III.A-6 also -c_ntairs i.n.fonnation on the bottle types used
43 for collection, sample preservation techniques, analytical methods, and

----44----deteci;ion-^imTts-fBr`-each of the constituents.
45
46 - Proposed sample analyses to be conducted on the groundwater samples
47 coilected during closure, and throughout the post-closure period for the
48 -_ _183--H Basins-a:e li-ste^-3n-Ta6le--lI:--A-3: - These analyses and frequencies are
49 based on current results and are subjectto change in the types of
50 - constituents and frequency analyzed,'pending future characterization
51 activities at the facility.

water Sampling Schedule For 183-H Solar
ation Basins, Year 1990.
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^^• iaG1^-'-,e-a*ll*•.A°6. -- °Jta _nd'ara
: n uai,i,,ya.,cS- i ^ _ ^a^.^,af^ci

1 ----------u
i
^iSt - Gi

r
--^ ;ti rfir - l8^-^nu oun5-}i5 -- rCti\ww

Samples. (sheet i of 3)

Typical
5 Cn11 PCt i-aR deter.tinn

6 Constituent Preservation a,b and methods c limit (oob) d
7
S Induction coupled plasma metals analysis:
9 Barium

10 Cadmium ^
1 1 Ohrmni i^ln _ _^

1L a }IVer I

13 Sodium I
14 Nirl,rel

16 Copper -- P, nitric acid to -y'ri < 2 - 5W-846-, #6010

16 Vanadium
Al umi num

4$ Manganese
°i:)- Potassium
N2A Iron

Calcium
Z i nc J

24-• Arsenic P, nitric acid to pH < 2
25
A f -co .I _r^erzilry--- ---_

• i _ •

= u, ft5 Lr} c •acid to ^prl < n

2

' :^ Sele^ium P, nitric acid to pH < 2
29^
_30 -Lead -P; ^Si_tri c at_i d to pH < 1
31-
9M
3ti°-_ L.--m_L__.___n,._ i^n-{,'}rv\ua,vgrapnj anai,^ ^.
33" Nitrate ^
34. Sttlfatc ^I
35 Fluoride P. nonee

-3fr"' Ch i or i de
37 Phosphaie-^

SW-846, #7060

SW-846, #i4i^u

SW-846, #7740

SW-846, #7421

3S

39- Totai organfic G, surfuric acid to pH < 2 SW-846, #9020
---- 41J- naiides no heddspace

41
42 Total organic G, phosphoric acid to Std. methods

43 earhnn nN e 2 #505

45 Total carbon l. none Std. methodsf
46

, ,
#505

d7
40 Ammonium ion G, sulfuric acid to pH < 2 Std. methodsr,

_
_-#41-76-Ef

50
}

_
otie.,,,} -------
^uow\ G. ..,,.,e

^wnc --- SW-8467 #8040

6
2

10
10

200
10
10
5

150
5

100
30
50
5

5

0.1

5

3

500
500
500
5VV

1,000

100

1,000

1,000

50

10
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1 Table III.A-6. Standard List of Analyses for 183-H Basins Groundwater
7 Samnles. (sheet 2 of 3)- -- -- - _ - --- - --_- -- - - - •
3
4

-6 ---- Canstituent o^^°^^vation a,b,1 ^,^,
7

== - _ = -cnciri n -
10 Methoxychlor G, none
11 Toxaphene
19 1:..d•J..e 1A 1e/.n.GMe^
1G LIIIY411G ^T IdV111G1 .l^

1__]

14-- 1}4-0 G, None

C1+6 2,5,5-TP silvex
],17
1s
^G

„_,_..,_
tV^G1.^^0 Vtyanics analysis:

°pr:a T^•---L----^L--^e^racn^urume^nane 1
^20 Methyl ethyl ketone
.'ti21 1,1,1-trichloroethane
^Z2 1,1,2-trichloroethane

'"23 1,1,2-trichloroethane
"c4 -TetYactti-Ordethene
25 Xvlene fO.PI

26
.,•-••- .-,•,
Xylene (M)

L7 Metnyiene chloride

28 Chloroform
29 uoY^no
^A
^jy

G, no headspace

î yp.._.l c
__a ,

t
Collection detection

and methods c limit (oob) d

0.1
SW-846, #8080 3

1
0.1

SW-846, #8150 2
2

SW-846, #8240

31 Radium P, nitric acid to pH < 2 EPA Method #903.0
32 EPA/600/4-80-032
33 (EPA 1980a)
34
35 Gross alpha P, nitric acid to pH < 2 EPA Method
36 CPA/600/4-%5-001

37 (EPA 1975)
38
39 Gross beta P, nitric acid to pH <2 EPA Method
40 €PA/680J4 75001
41 (EPA 1975)
42

-43- - uranitiai- P, nitric acid to pH- < 2 Fluorometric,
44 (heYone
45 extraction)
46
d7__

o
-__T^hnet-ium=00 D'

nitri. al.idt F pH
<

2

A
TV

Aff
--^ - v7 -

1 J- --_1..-J
^-Cita ^ u^sso^vea r, none-- ---- --- ^- Sta. metnous•

.^iv -_

p /^

__--_lidsil% -._ul2VJ

5
10
5
5
5
5
5
5

10

10

1 pCi/L

4 pCi/L

8 pCi/L

4 pCi/L

15 pCi/L
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TablsI??,A-6, ctandard List of Analyses for 183-H Basins Groundwater

cl
28

Constituent Preservation b

Coiiform bacteria--Pi _noae---

-24illabl

T. ..+.
ion^yera^.ure

D nnnn

Specific conductance

_..
un

Collection
and methods c

Std, methodgf
#908A

- -Std. m?thodsf

#423

Fieid measurement

Field measurement

-F_j eld!!leasuramant

Typical
detection
limit foob) d

2.2 MPN9

a"P" indicates plastic container and "G" indicates glass.
bAll samples cooled to 4'C after collection.
aConstituents grouped together are analyzed by the same method.
units are parts per billion unless otherwise indicated.
e8ased an EPA-fi0A/4-8b-p17 (EPA 1984a).
f5tandard Methods (APHA 1985).
9M"rN-most probabie number.

29
,..
3u

311'

22

35
36
37
38
Ia
40
41

42

43
44
45-
46
47

Table- .'i'r.A-7-.--- Sampi-ittg--F?-equerscy and Constituents
List Ouring Closure and Post-Closure Groundwater

-- Monitbring in the i00-H Area.

Closure Period Post-Closure
Constituent a Freauencv Period Freauencv

Nitrate (IC)
Chromium (1CP)
Gross Alpha
Groii YGYY

Uranium
Technetium
Total organic halides

- fiikal-i ni ty
oH

Monthly
Monthly
Monthly
Monthly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterl-y

Quarterly
Quarterly
Quarterly
Quarterly
Annually
Annually
Annually
An-nuaiiy
Anm.:ally

48 a (IC) and (ICP) analyses methods include
additional constituents; see Table III.A-6

D

-` J1
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J D

1 Quality control checks on the analytical results from groundwater samples
2 have been described in Pacific Northwest Laboratory's Groundwater Monitoring
3 Projects Quality Assurance Project Plan for RCRA groundwater monitoring
4__-projects(PNL 1989,_Section_12)a _Thi-s proq.ram featu,as submission of blind
E*- -stenda°dai ic@p}iZ:ateS; =and-btank3; a-s- well as -iii:ves>Llgation - Ilf--pXrpblems and
6 follow-up with corrective actions. Selected comparisons, routine internal
7----qual-i-ty--control-procedures, and-corrective actions. The EPA sponsors
8 performance studies.
9

--10 III.A-2g(2). Groundwater Monitoring Program Procedures. The DOE-RL
-- 11---requires-that each-of-2ts-ccntr-actors develops, maintains, operates by, and

12 complies with appropriate procedures. Each contractor's procedures are
- 13 - reviewed by the DOE-RL for equivalency to a predecessor's procedures when

14 Oecessary:- = Thra=-proc€d+:res -dEscrited below should be viewed as examples of
15 - those that will be used for Hanford Site RCRA activities. Specific
J6 procedures are maintained by each contractor in accordance with the DOE-RL
r17 directives
bs

In accordance with WAC 173-303-645(8)(d)(i)-(v), the groundwater
mo -.-. 1..a^.. i' rc l^ ^^..a..a^^ the-- °e;, -- ni +.-0r-,^ng- progra^^^ ^^ aGf..^11 owi ng sampl ing protocol and

`„t 1 procedures.

43 Samoiina Pumos --Dedicated sampling pumps have been installed in each
24 ^ sampling well. The electric submersible pumps and bladder pumps that were
=2-a =^--preseni ir the fiveoriginai ( pre- RCRA -standards) wells were replaced by
26 piston-actuated pumps during the fall of 1989. Piston actuated sampling pumps

__ ^s from all oft he we11s in the
28 183-H network. These'pumps are used for both purging the well and sample
2° ^ collection.
30 I
-33 ^ ?abl^ T..TI.A=2 (Se;tion III.A-2b)_provides information_on the-screened
-32 ^ 3ntgrvals and initial pump- intake- settings - for each well-i-n the network.
33 ^ Coststt-uction-diagrams-and iithologie-iags-for each well have been presented in

_ 34-__I__Li-ikala.-Qt-.a11__f198^.y_A^oend7X..0.1Y__ Tha_Fny.^r^rPmantal_ Fiolr^ _^rv-irESf}rruup of
^^ZO Nezli,irgirouse maintains updated maintenance and equipment records for each
30 well.

37
.38 Samoi-_Cal[eciiion --6roundwater- s amp1PS have been collected on a routine
39- ---basis-from the 23-weils surrounding the 183-H Basins. The samples have been

=-=40 sollPcted-_byt;-ained se-r-ior enviror,mental radiation protectior, technologists.
----41-----Dan^erous materials sam liny p g procedures have been developed and specifically

- 42-__-des-inned-to ensure-tl,y_ integrity --of--these-samples-. --These -p-rocedures have
----$3- inc-1uded-atii9lp--oper-atfi0n,-i?Orehol-e-purg'ifiq ,--#ield-measurements ( water levels,. 44 temperature, specific conductance, and pH), sample collection, sample
---48 -- g reserva#.ion and shipment, and chain of custcdy. A brief summary of these

46 procedures follows.
47
48° water ievel measurements are made each time a well is sampled. These

---- -49--- depth-to-water-measurements-are-tak@n-from-t,ie designated measuring point on
50 the top of the well casing using a graduated steel tape and are done prior to
51 purging the well. The procedure is repeated until two steel tape measurements

IIL-58 09/25/90 3:23pm
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agree within 0.02 feet. The weii is purged according to a procedure that is
specific to the type of pump installed in the well. A pumping time sufficient

i to replace at least three borehole volumes of standing water from the well is
¢ calcula'ted in advance. After this volume of water has been purged,
5 temperature, conductivity,and-pH measurements are made on subsequent purged
-^ --_ wat?r-as -i-t is removed; andwhen_these-three-parameters s.abilize within
p-----liraits-spec-ified-i.n. procedures, the well is considered to be ready for
^ v

i+later-sar.cples for t,`,e type
U of pump in the well. As each sample container is filled,-a-seal-is placed

---I2-- -around-the cap.- Care is taken at each step in the sanple collection
-- i3 --pracedure to avoid introducing contamination to the sample. A field record

14 form (Figure III.A-28) is completed for sampling activities at each well.
iffZ

r46 After collection, each sample container is surveyed by a radiation
-^7 protection technician using a Geiger-Muller meter. If radiation of greater

-- --$^.- than 200 -coants per :einute is indicated, this is noted an the field record
iZ form, and radiation work procedures go into effect.

^.^.

Samoie Preservation and Shioment --Sample preservation is required for
12---__ -i:-hC52c3i;3+i_^^c^tta._t}1a^-are-not thPmirnl-}y-stab}e. --Mtthods of sample

=r3 preservation are intended to: (1) retard biological action, (2) retard
-14 ----hy'droiysis, and--(3)-reduee-sorpi:ion effects.- Specific preservation methods
25 - include additionof chemicals, refrigeration, and protection from light.

Sample containers are purchased precleaned and are selectively analyzed
zn" to confirm EPA protocols. Chemical additions are performed by the analytical
29 laboratory subcontractor before the bottles are labeled and sent to the field.
3G-- -Procedure manuals containing the sample preservation and handling techniques
-3-- • ,-- - -^^ --- - s:^r- eathano_-'.[t1-c31_-meth<1d a-re-tra.r,rtainex++yt.h*}-awytical ^A^iratory
32 subcontractor. ^^v
HN

34 After collection, samples are placed in an ice chest and cooled to 4'C
-S? (407). Light-sensitive samples are collected in amber glass bottles.

Sampl-e-s are normally deiivered directly to the analytical laboratory on the
27 A- C a:-_

if
.^_ ___•

----=`^r----`^gj-^'.-^^tF^c6'wiuli. iT the ^eniar environmental radiation protection
-3$ ----technologlst setsxns -from- thP field after receiving hours at the laboratory,

-__39-- th-e-samp-lBS_-are-stored overnight in-a secured refrigerator and deiivercd at
40__ thebeQinnina_of_th2fnllgriinn hucinacc dw
41

,.

42 8o3"Iytical Procedures --Analytical methods used an the groundwater samples
43 are listed in Table III.A-6, and a Sample Analysis Request Form is shown in
fin - Z`.:

r

Y9P e_en
^^•^^ •...n l.I.

Qc;

48 Chain of Custody Control --Chain of custody procedures follow the samples47_ _--fromthe time ofcollection -through data reporting. The procedures contain
CR _ in<+rnr^+^.:n.^ fn.. e 7 7.V..7- i_^-. ^.... o r ^a^p^e lauC,, , ^am'Ie seals, field record forms, chain of
49 custody forms, sample analysis request forms, and sample delivery. Laboratory
50, acceptance procedures and copies of the sample log-in forms are also included.

A copy of the chain of custody form is provided in Figure III.A-30.

1-TT=aa - #}/2^/^t} 3:24pm- -- - - - .. ..^



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

:^-
Wv

Y`^•,y

GROUNDWAicR SAMPLE REPOP,T

twM rw^r v^rw^ ^q (y^^y,^

- -•^_.T_ - ^--^^• . .

fAA/lls CDLLtCtiO

t^m~u No
__-_. --

WMI 10
^ c°`lnC'o'

- .

tat.L MMUt.arlOrnti

n^w..usvukarn

. . .. c .̂ w
u N.V. ^ , ,__. ^ •

mu a^u^v.nars

r...uw

G^wwY 6^

'iw

.._-

COwr^w6

-- u---^
5.....+..q..y.C..........,w..T•^

o....«....., 0...0^««
I{ owpKrA^Mlirwl^
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(WI
mum cmwm i SAMRLE ANALYSIS RFn1 iFCT

PART I: FIELD SECION

Collact}fI.

Caepany_Contaet

Date Sampled Time_ hours

Telaphona

Sample
Number

Number and Type of Sample
Containers

Type of Sampl*• ANIySIS Rlqulftld

1

I I

^ -- ^

Field Infortnation••

Spacial Handling andlw Storage

-------- ----- PARTII: V30RATOR7SELTION

Received by

.--

I ^

riu• Date

•lndicaawfwtMr sample is soal, sludga, water, atc.
•'Uw back of paq* for additlonal infonnauon relauvo to tamppe location.

Figure III.A-29. Samole Analysis Reauest Form.
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J

Y

f :+

^^5...,

^_- westinqhouse Hanfcrd CHAIN OF CUSTODYcompany

Company Contact Telephone

Sample Colltcted by Date Time

Sample Locations

I Ip 0tgt No.

^flMnafkt

Field Loqbook and Page No.

Bill of Lading No. Offvte Property No.

Method of Shipment

S__hipl t^

^ Sample Identification

Clfain of Pouettion

RNinquised by: Received by; . DatdTimt:

RdinqYifed by:
I
Received by:

I
DatNT{nle: ..

Reilnquised by: Received by: OateTme:

Ralinquistd by, Received by: DateTme•.

. 'ooa..1 ro24%
^._,.^_

I¢^ r^---
o f

r.._._^..
_-.._--^ijif;iCl-^.fi°3^.-

c
^d11^

_
^ l.lldlfl Ut Custody (orm.
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1 III.A-2g(3). Statistical Procedures. Appropriate statistical techniques
--2- =-wii}-be u,ed=to-determiTe-=;^-there has been a siynificant increase over

1 background values or otherwise specified concentration limits for each
4 constituent measured at Well 199--14-3. The statistical techniques proposed
5 for use in evaluating the closure period data, and ultimately the data
c-----cflalected under fin,al-;tatus-po-st-closure-_per-iod, -are--outl;ned- iii the
7 183-H Solar Evaporation Basins Final Status Post-Closure Permit Application.
0

10 -III.A-3.- Maintenanee-?lan
11
12 In accordance with WAC 173-303, this section provides a plan for
13 maintenance of the closed facility area throughout the post-closure period.

-14- -€1-ementj-of this mairntenance-plan-ineiude repair-of security devices and
_ erosion damage; correction of settlement, sedimentation, and displacement;

16 vegetative cover maintenance; repair of run-on and run-off control structures;
^1,7 - andweii repiacement. The maintenance plan is based on observations made
:';18 durinq inspection (III.A-1) and monitorinq (III.A-2).
Ta
+!^

-- ^v --- III :A=$d-.--Rep`dir-*f Security 'ControiDevicls.-- Tfie 183=H Basins wi 1 i be.._
1--^-- bounded-by a-chain--link-fente--vtii:h lccked-g-otes-and warning s3gns. Any

^Z. unauthorized access will result in the immediate notification of the Hanford
23 5ite-securi`sy forces.RepTfirsWii}-be made-upon notiffiCat'ron,

----- 25_ ---- - Each of_tshe 241OD-1iArea--arnundwater- mona_tora_ng wells and the rivPr
-26 recordir_g-st-a_tion,--has-g-1ock7ng--cap-to'preverts well tampering. In addition,-- =
7^-- the we-lls--a-re --Sk}rrounded by f£ur-st22l--glla-rdpost5--t43 jr^vent-'damage from
8" vehicles. The responsible maintenance organization will be notified of any

_
'^ - `; em^- ..... ..,...... and/ar other probiems noted during
3-0-- - Jrispect5ans-andJvr-iY.e11 f7ofli torwig aetivit3es:- -All-neeessary repairs will be
31- made prior to the following inspection period, and so noted in the logbook
32 during the subsequent inspection.
33°
34, III.A-3b. Erosion Damage Repair. Erosion damage to the 100-H Area may occur
35-"--as-a result of flooding, precipitation, or wind. Because the flow in the
3r-. _"Hanford FeacW of the ro]-um,6iaRi ver i s tentrol l ed- by the -Pri est Papids Dam,

--37 the probability of erosion damage to the basin area from floods is low. There
38 is a potential for erosion from wind, particularly during the period of
39 vegetative establishment. Current mulching practices, that will be
40 implemented during closure, are quite effective at minimizing wind erosion

----41 -_or-ior t4-establishmentof a perennial qrass cover. A stable veqetative cover
12--==- m;_l_7-r°liY.fiv'-^Venneeihlu ^4_.^'ns°- due t9-wlnd-and-water--er.,.^.?.n,n.- -^iFii-r' S JYG '..ac,

43 -permeabili-ti-es-and-rainfall-i-ntensities--at-the--Hanferd-Site--are-such--that
44 water-induced erosion will be very minor on the relatively flat area
45 surrounding the 183-H Basins. However, slopes created by the Installation of

--45-----°the--:ap-and--rs,in-aaff c-;.trvi ^tructures{drainage pipes and ditehes) during
47 closure and the channeling of run-off water may lead to localized increases in
48 erosion. A cobble component in the landfill cover is designed to prevent

-49 --guily and sneet erosion of the 3H:IV embankment slope of the cap. Further
__ .ou =nistussiono3^ th? passi?;le effects of-sr-os3ono^ the saver appears i n.

1 JCC:LIUn 11.D

Z
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i Due to the low probability of serious damage caused by erosion,
--- --2- prPventativemeasures beyond those already r1acr_rihari are considered

3 unnecessary. However, any erosion damage will be properly noted and reported
4 to the responsible maintenance organization. Minor damage will be repaired
5 with hand tools. Major erosion damage repairs will be immediately initiated
6 using, as appropriate, grading equipment and fill soils. Maintenance action
7 will be initiated within 90 days of the time of discovery if integrity of the
8 final containment structure can be potentially breached. Repairs will return
9 all slopes to pre-damaged conditions.

10
31 ---iii:A--3c. i.orreciio'n of Settlement, Sedimentation, and Displacement.
12 Settlement, sedimentation, and displacement are caused primarily by the
13 deformation or compression of waste products, fill soils, and voids. Because
i4 -- ti9e-bUried wasties=Wili-oe in compacted-buik fiorm rather than containerized,
15 large voids or cavities are not expected to exist in the closed landfill.

OA-46 Careful placement and compaction of intermediate cover layers during
-47 construction of the cap will greatly reduce the occurrence of settlement and

8 sedimentation.--Diff-ergntial-settTement-is_-not-expected; however, a very small
F,F-19 and insignificant amount of uniform compression/consolidation will occur with

0 time.

':'w^22 It is concluded in the EPA guidance document ( EPA 1985) that even under
,-:r-23 worst-case conditions ( i.e., deep fill, deteriorated drum waste containers,

24 and low-stiffness waste layers), the maximum predicted post-closure landfill
25 cover sedimentation due to compressibility alone is under 12 percent of the
26 total height of the fill and cover at the center of the landfill. Conditions
27 leading to such sedimentation are not expected at the 183-H Basins.

_2$
29 Any sedimentation, settlement, and displacement effects revealed by
30-=--rtprly-inspectinn lsee-Table IIi.A--1-_)-wil, be repaired as outlined in
31----_Secti_on III,A-I>__-A_dptai_led_discussinn on the nntontial for cover•___.._.
32 settlement, sedimentation, and displacement appears in Section II.B-2d.
33

34- fiI:A-3d. Yegetative Cover Maintenance. Immediately after closure, the area
35of_the 183-H_Basi_as Will_ befertilized, as necessary, and seeded to initiate
3-6 growth of a vegetative cover. The area will be covered with a straw mulch
37 during establishment of the grass cover to prevent erosion damage. The
38 suggested mix for revegetation is a 2:1 perennial wheatgrass mixture
39 consisting of Siberian wheatgrass ( Aoroovron sibericum ) and Thickspike
40 wheatgrass ( Aaroovron dasvtachvum ). This mix should be planted in the fall.
41- _-___If_the- area-is to-le-rPvECeta.ted .in--th?-sor-i-ngs =then --asi-annual -- such as cereal
42 rye ( Secale sereale ) may be planted. The rye, acting much as a standing mulch
43 during the growth season, will protect the landfill cover from erosion damage.

----44 A spring planting of cereal rye should be followed by fall seeding with the
45---=-__-pere^^I^te^tegraee,eo^ aP.d mUl^i!!g-with -Straw --^lewir-GUItivZtor1 varietieS
46 proven to be better suited to the local climate may be substituted for the
47 species listed above. Seeding and mulching of the basin area will be
40 -- consucted according to standard field practices and procedures. Reseeding of
49 some areas may be necessary during the 2-year vegetative establishment period.
5A

--- 5L--_-_ Each-spring (gengrail-y betwePn March 15 and-Apri? 15) fnr 2 to 3 years
52 following closure, selective herbicides, 2,4-D amine and dicamba ( or their
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i equivalents), will be applied to the closure area to minimize the
establishment of deep-rooting broadleaf annual plants that compete with the
grasses for moisture and nutrients. Field application rates of 0.57 to

4 1 32 pounds per acre with 2,4-0 amine and 0.19 to 0.44 pounds per acre with
= 5 d;ca+rba have-proves^ effectir•e-in-control-l-ing undesirable broadleaf species.

6_ __Herbicide_application will be performed in accordance with regulations
_ 7 promulgated by the Toxic Substances Control Act of 1976 and the Federal
__$ttie.dg, and Rodenticide Act of 1975. Selective herbicide

9 applications will be discontinued following successful establishment of the
10 perennial grass cover. Deep-rooting plants (primarily Russian thistle,

--- -11------t el k1111-havi-ng-ruot -systems---that-can extend into the waste zones are
-12 ^omman to the region. Manual removal of such vegetation will be required

---- 13--- -r^nr_jadically !^lring-thS p^St-£-13SL'2'-e--peri0d to rn,revenf hiointruSion and

14 -"transport of covered waste materials.
13

._16 III.A-3e. Repair of Run-On and Run-Off Control Structures. As discussed in
7 Section III.A=3b, Erosion Damage Repair, the probability of serious damage to

N-_18 the 100-H Area due to flooding or precipitation is low. Run-on and run-off
39- damage are expected to be minimal as a result of the combination of arid

y ZO regional climate,-high evapotranspiration rates, and minimal local slope in
.r721^ the area of the 183-H Basins. Specific run-on structures will not be used in
-^:22 the final cover design for the 183-H Basins. Damage to run-off control

structures (ditches surrounding the cover and pipes leading from the cover
24--•--dt'ainage=sayer)--noted-during-qu-arter-ly=ir.s-pection pe:-iods (Tabie iii:A-i) will

-_25___ be_reported_to-theresponsible_maintenance organization for action. Pipes
.5 will be tested for blockages by visual and physical (probes) inspection. All
-_'->_ t-IDc-kages-wi':l--^^--liminat^-prinr to the next inspection period using methods
:8 ___ as li_ttle- disturt,ing -to the cover as_ pass_ible=_ hLi n4r_ damage to d i tches will

---?3 -.-- be i'epai-red ^iit}Y shoVe i S-and -dther hana' tuo i s.
30
31- III.A-3f. Well Replacement. Of the 24 wells currently in use for the 183-H
32 groundwater monitoring network, 23 are used for collecting groundwater
33-' sampies and_water levei measurements, and 1(199-H4-15c) is a piezometer well
34-, that has been dedicated to measuring hydrostatic water levels. The 19 Phase
35 II and I:1 wells, which were built to RCRA standards, are expected to be

---- --35'' '.:seable-as-monitoring-well5 for-the Pntire pnct-rlnciire period. The 5
37 original (pre-RCRA) monitoring wells are the most likely to require
38 replacement, due to degradation of their carbon steel casings. Upgrading of

_ 39 these_9riginel rtells his alreaciy 9ccurred, with the addition of surface
40 concrete oads and protective posts in 1987, and the replacement of
41-------a'uh?!!E?"Sjble-p1--mps-with-Hydit?star-- ptimpS- in 197gv.
A .f
YL

43 General well conditions are observed during each sampling episode at the
44 ŵê l̂ pl^q. .} {.T̂hê •^jpinteĝ rity ofq the surface protection for th êjpwpellp , the operating
i^. -^.Vli^i-iS.iV_ VT Y

^{

l1GpYll-, G,IG-purgi-ll

q

g-b 1 V1. 1-1
I^.Ip(

b^j 611^

a

Vlfe-^{r^^^y -of the

45 samp-i;e-rollected-are--all -Indicat„rJ mf -the -need for periodic maintenance.
1 l 1

i
.• •.

47 When the fielfl 5ampi ing
_
-persOtinel -obSer

^
^e=tife iTcsE^ or mainT.encE, the

- a^ {'-nv-ir=,P_nta-1--F1Q1d-Sery^'E_cesGrflua_zE:"„!irG!!Rl^4t31- DiYi=ii(l.n.l =is notified,--al1d
49 any required maintenance will be completed prior to the next sampling episode.

- Su
I Long-term preventive maintenance and care of groundwater monitoring wells is
.2 described in the Westinghouse Hanford Company's Environmental Investigations
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I and Site Characterization Manual (WHC-CM-7-7, EII 6.4 "Groundwater Resource
2 Protection Well Maintenance" WHC 1989). Nonpriority subsurface maintenance
3--- wiil-tre-1yerf8rmed- on we-ils wiii^ -a Treou-ency of every 3 to 5 years. At a
4 minimum, this will include ( 1) removal and re-installation of the pump system;
5 (2) conducting a downhole TV camera survey; and (3) brushing the inner walls
6 of the casing and casing perforations or screen to remove scale deposits.
7 Additional maintenance may include removal of objects that have fallen into
8 the well and removal of sand or other debris that has entered the well.
9 Priority maintenance will be completed whenever a condition exists that would

-1-0------compromise--tbe-capab-i-lit-y-t-0 coll-ect-a--representat-i-v-e-,roundwater- sample.
11
12
13 III.B. PERSONNEL TRAINING
14
15 This section describes the training of personnel required to maintain the
16 183-H Basins in a safe and secure manner during post-closure care, as required

----':_:17 ----per 40 -CF11 265.16-and--WAr 173.3n3.33n,
_:F.18

49
III.B-1. Outline of the Training Program

... ^ --- - - -i^ . ^ ' - •7 ^ ..- .
an d

. .
-2 - --- - ---- .^?l '^ .r?^ },,7€t;-t2lSs r ^ne ..^ ^iS=-bRt.-

r
Jd.iGt:ry--and Gsnt'r!it3i ?g trainiriy programs

23 netcssary to conduct the post-c? sur2 activities at the 183-H Basins in a
-~ 24 safe manner. It also includes a brief description on how training will be

25 designed to meet actual job tasks as required per 40 CFR 265.16(a). In
-`--- 26 -----addition,--tt1e-mandatory-t-rai-ni-ng-p-rograms for the senior environmental

27 radiation protection technologist (SERPT) and the siteVsurveillance personnel
----= ZR =---=l3rPlIr^ ^ii+l;^,erJ i^ figurps IT.T.-R:1 and ITT-8.2, respectively.

29
30 - 8e-nior Environmental Radiation Protection Technologist --The following
31 outline provides the classroom and on-the-job training programs that will be
32 completed by each senior environmental radiation protection technologist
a3-- -- b?f-or€--being alhiwed to conduct post-closure activities at the 183-H Basins.
34
35 . Training for Emeroencies

--
r__°_ _ , ... .

- tmergency preparedness training
37 - Respiratory protection practices

- - PrflteCtl
.
ie ClOth-i

.
ng and

A .....cyu.ii ........PF_ - --- - ---- ^ ^ -^^=------ Nmcn ^
39 - Emergency response training - all
. /.

wu
41

and procedures

facilities.
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Radiation--P-*otection T-ech.n,o!ogi-sts:-^?h,ases-!°N-i ,r,+thZtenruai Rcvicws
- Senior Environmental Radiation Protection Technologists:

Ai: Phases aarith Annual Reviews

vM.. i Tranitty,:--- ------ -

^

training

P,+e. it T.ining: -- - --------

Emerqanry

^

PrepanMna

I

nadaiiiao

Pweennd and
Parsonal Effects

of Decrontaminetbn

Praetlda and Por'Of1°i
..,-

- - ^-- ^- - - -^----- ---- -

--- ^-- n^kqpld
Surwysand

Moniter)na Toelvtployy

1 efnM4anEY Radiation
Monftrinq

an.s. III TrainhlQ: --

'rraaia wnayarnwn -- -

HaatdouMillsad
Wasta

Managsment

Radioactive
6htsrfais Shipping _
and Packaging

Dhass IV TrahN+ge

Haardnus
6Wariab
(40 Hour^)

RCRA Gtound
Mafltorhq -

tMld GA PIWM

Gramdwatar
Fhld SamPlhq
Procedwas

• EaM tnlrong efrtb ntust be eanpNlad and panonrl mW obtde a seera of at taaat 7pX on mnqtrtlotr ya(prt

7fW967.2

-----1-- Figure I?E:9-1. Phases of Training for Radiation Protection Technologists
z - and Senior Environmental Radiation Protection Technologists.
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5ite Survealance Personne! Training
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f^1a{J7latlon - _ - .__.

Radiation Zone
Worker Trainina
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011aJe il •1 1 illlrN.

On-The-Job

Cover
Inspections

Security
Inspections

Benchmark
inspections

^urVYrK7 \11dIBf

Well inspections

• Each training class must be completed and personnel must obtain a score of at least
70-7r-on_in-ciass exams before conducting surveillance at the 183-H Basins.

1 Figure 111.8-2. Phases of Site Surveillance Personnel Training
2 (38802-075:2M)

79002203.1
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- 1 RadiationTrainina

2 ----- ---- '-Appl-ied radiation-mnnit.nrina
^-- -------- i.._._. ---- ' 4-_`1^J`--__^`^-^"f^'=.1"'.....-

.
- _ -F^er^`nnei anu ernuuai eiie^L9 ue^uiiL ^mTn$^lUn

4 - Personnel dosimetry
5 - Surveys and monitoring techniques
6 ----Radiation-mon-i-tori-ng i-nstrunents.
7

--.-_.-__R--- -- - --- ^-- W,Z_efn M;Inann'nunt Tra_ininy

9 - 40-hour hazardous waste management training
1

/,
{/

,! .^(^, ;v0/^ W_9 l+a 111'.I_ n'^/1G^IIG^1+-_
_^^^YiiCf'-a..^

I^I
:::: . .:C..^_ .. ._ `.. . ..

''11 RCRA groundwater monitoring scope, organization,-
12 and quality assurance plan

_ 13 - Groundwater field sampling procedures
14 - Radioactive materials shipping and packaging.
it

----16----- - site_Survpi-llance Personnel--The -tra-ini-ng forthe site surveillance
_personnel_is-not as_extensiv$_as__the_training for the_senior environmental

` t8 -radfiatfion-protection tethnoiogists because their responsibilities at the
°-'419- 183-H Basins are very limited. The following outline provides information on

20 the classroom and on-the-job training that the site surveillance personnel
'-'Zr-:'will complete before conducting site surveillance at the 183-H Basins.

a:.w23 . Radiation Training
`°' 24-- -_Radiation zone worker training.

25
26- . On-The-Job Training

13
fIM_ uinCnGrtinnCf`Y^ i-- ^4rty I lli'/G^.Y I Vlli

29, - Location, irteyrity; and 1 -11spect1 on of benchmarks
--' ------- 1 _- •- .,-r,̂ r̂----- ---- , q - r v anri inenertinrf -_ groundwater WPl S^^a^.. a^.^ .. rl _.._..---•
31-

, 3

32 III3-1a. Job Title/Job Description. This section provides the job title and
11 *ha iyb descriation of ^ersonnei thatwill be conducting oost-closure..-

- --- ---
--Y.Ifi

34, activities at the 183-H Basins as required per 40 CFR 265.16(d)(1) and
ac wnr 171_303-330(2)(a).
4 Jf, -

37 The post-closure monitoring and inspection will be conducted by personnel
38- --operating-under-two-job-titles:- Senior-environmental radiation protection

---- 3Q------Uchno'ogi,t and-site sur-vei?lance personnel. The job description for these
40- , ., ,.-.._: k..a ^.., ...persurne^ are uaa^Iivvu uriuw.
^,^,
42 I1I.B-la(1). Senior Environmental Radiation Protection Technologists.

_-43 __Aftgr c-1osureof-the1.83-H-BasinS,--the-senior environmental radiation
44 protection technologists will be responsible for:
AC
7V

46 . Monitoring and reporting on groundwater
47
48 . Collecting groundwater level data
AO
^j

50 . Collecting groundwater samples
51
2

well security and maintenance

en
tii-oV



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

1 • Sampling and monitoring equipment operation and maintenance
^
3 . Providing sample chain of custody to the laboratory.
4
5 III.B-la(2). Site Surveillance Personnel. After closure of the
6 183-H Basins, the site surveillance personnel will be responsible for
7 conducting the inspections at the 183-H Basins. The inspections will include:
8

c........:a.. ..a^°l .1°..:..°° -
7 • dG{.Y!- 1 1.) \.YII W V 1 VG^ I bG^9

1V • Cr
"-
O5_ 7V_ I1- Vd- 1i1d^JC--__

11 • Cover settlement, sedimentation, and displacement
12 • Vegetative cover condition
13 • Cover drainage system functioning
14 • Benchmark integrity.
15

-.II! _$-?p= Trai^ing Gontent,--Frequency; and Techniques. The training of a
;17 senior environmentalradiation protection technologist requires service as a

^TIB radiation protection technologist for 3 years before being certified as a
`.^'J9 senior environmental radiation protection technologist. Certification is

f=20 accomplished by scoring at least 70 percent or above in the following
radiation-protec-ticn techrclogists biennial job-specific training areas:

22
23 :II:B=Ib(1). -pecific Tra*n i=ng-#ar-the=Sent-0r-En:rfiro^^i:al-Rad'ratton"

- 24 Protection Technologist. The following training requirements are required for
25 the senior environmental radiation protection technologist.
26
^;- - i:rleroencv Preparedness Training --May include a review of the building
28-----emergency-procedures, co.n.sisting-of--listening--to--star.dard-emergency-signals,
29 emergency exit routing, staging areas after evacuation, and reviewing job-
30 - specific emergency actions and reporting procedures.

- 31
32 Respiratory Protection Practices and Procedures --May include instruction

133 on -riSki-q3,'101 iatEd ititli:air-bi+r-ne-r-adtoacti-Jit,,,`^ classlfica-tlorl and use vf

1• ^ - t^ rlt -int^1`iinstruct io n
_ for •-^_ --34= r Ĉs,P1, ^̂,^tb.rj 15,, c.1s'^IÎct»n-- Ĉq.i^-pmÔ.. .._.ucLror obta i n i ng and mainta •̂ ning a

35 current mask fit and card identification compliance; a review of current
_ 36--_ government_regulations or recommendations concerning respiratory protection;

37 and emergency procedures specific to respiratory protection.
"s8
39 Protective Clothing and Eauipment --May include the types, locations, and
40 uses of protective clothing, dressing and undressing procedures, and a review
43-_- of i-imits -ahd--prbzeAdure-s- associated with surve_vina_ and handl ina_ used
42 protective clothinq.
An
^s
44 Emeraencv Response Training - All Facilities --May`include emergency
45 response training in the areas of radiation monitoring, criticality, emergency
46 evacuation, response to audible alarms, response to fire, and response to

--47---- mixed-waste-spiiis.
A9
TV

49 -- --- Analie..^^Radiati4nMonitnriFO -'Mar imclude-itistruc+;on a.nd - review Of
50 setting priorities, response to work requests and setting up jobs, radiation
51 -work procedures; and administrative controls. May also include reports and

111-70
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recordkeeping, personnel and customer relations, and radiation zone posting
and labeling.

3
4 Personnel and Personal Effects Decontamination --May include the location
5 and use of decontamination kits, decontamination sinks and showers, other
6 decontamination supplies, and decontamination reports and procedures; a tour
7 -and-^eview- of fac#;-ity^--lianford Env ir'-onmental

--_-_ g= __i#eal^tfi ^©und-atioe's ^rv6ivement; nasal smears and irrigations; handling of
9 personal effects; instruction in reporting off-normal events such as radiation

__---10---__-zane ir.jur-ies and radiatien occurrences; documentation procedures; and a
ii discussion of previous experiences.
w

1L

b3 !??rSRnne! UOS1meLrY --^taySnCI^!de plrp4Se,-__dietrl!!!t7£!!, rEpOrtinn and

-r - recordReeping associated with various personnel dosimeters; Hanford
15 contractor radiation work controls; and a review of Pacific Northwest

s46 Laboratory's in-vivo counting and bioassay program.
w^
4=2 ^ ° Ind n'+-0r;il ^-^ini " - -May inCiud^e a d$mEnStrativn of routine

-^19 surveys, special surveys ( glovebox operations, carcinogen laboratories, and
41 -hoods),-rgiease sur^.'ess,-dffisite surveys,-radioactive-shipTents, radiation-

^^^1 generating device surveys, sealed source surveys, and dose rate monitoring
y1t22 techniques. Also may include discussion and participation in writing survey
='23 reports, radioactive shipping reports and procedures, and recordkeeping.
24
25 -Radiai:ion Monitorino Instruments ==May include a review of portable and

_- --'-^--_ -statiU.rarv inetriimantc ^ynd 153de,prartjrg demonstration in :ett nn^ d,n,ses-
ratg5,sour6e checkine^ changing rnntinuous air monitoring filters and

[8==_callbrat4Qn;- idlbentory°-cgnt!'ol-, instrument chdng8 out, and recordkec^,in^y.
29

..._.. _

-30 - ____ =eano€r:,us and l^Txed=^a^^^anaaemert -=May i,-.;:lude yeneral requirements
31 for the handling and disposal of solid and liquid radioactive waste,
32 ventilation and effluent systems, and engineered controls.
33
34-- Radi4actil[e MaterialsShioDinn and Packaging --May include

_-35_ characterization of material and approved containers, packaging procedures,
- 35 completion-of radioactive shipment record application of quality control
37--___requirements_of_dnspection and-paclsagingactivitiess proper survey techniques,
at _And--rjacordkeepir.g. --Also-may-include procedurer-far escortirg-rydi-oactive
^ shsi p-,^n ^s

___^- .
40

---41_ ------ III,a-1b(Z1.--Annual -rrair.ing-tor-Sen;ior Envi.r-onmental Radiation
42 i^r3tection Technoiogists. After a radiation protection technologist has---•- __-_-=s^=@s$fU -4^ - lly rnmmletp.i tie_requjxorl traininy ^mtirSaS the individual will be.^
44 certified as a senior environmental radiation protection technologist. Senior

----45-- envii'qnfiient$i-radiation_-pr9tection technn-ioaist personnel will undergo
46_ frain_ing_and at least an annual review in the following areas.

48 43-Hour-Hazardeus-Materiais-Aetivitv 1'rainina ==Includes specific
_-_-_49_pracedures for Qperation and- mainr.Pnarce of air-pirifying respirators, self-

S^_= EQTtalT€dbrss#AI7^g E."arstL'S,mltRH`Ry ^F:S^rume3!i:5f=5y."•!µ3-in7 eY:ipment, and
' personal protective equipment. In addition, it will cover toxicology,

chemical and physical hazards, respiratory principles, and decommissioning
y'l
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1 principles. Areas covered include mask fits, decontamination procedures, risk
2 assessment, site safety, hazard assessment exercises, sampling procedures,
3 quality assurance and quality control, hazard communication standards, and
4 National Fire Protection Association and hazardous materials information
5 system labeling systems.
6
7 ^ This training program will satisfy the requirements of WAC 173-303-330,
8 29 CFR 1910.120, Hazardous Waste Operations and Emergency Response
9 (05HA 1989), and.the Westinghouse Hanford Company's Envfronmental

--- 10----Invnstigaticns-and-Site-Characterizat}on Manual,--EII--I-:7 "Indoctrination,
11 Training, and Qualification", ( WHC 1989).
I2

_ a....,.,,.. ,,.._,.

O

. «_ i , •^.. ^__.... ____A _n 6
4 Mainlude^the documentationre uirementsincluded a^^ Y„^

^urance
1 LR Y q in the chain of

_ 1^ cusiody tg the laovrata'ry, how td torrect mistakes made on field data sheets,
^ and any applicable manifests or shipping orders required for shipping samples
'47 to the laboratory.

^-19 Groundwater Field Sampling Procedures --May include pump description and
Fl0 operation of the three types of pumps used by the field personnel,

9 p,-_ erati!?nal p the- r9Sed!lrQSfor ta gen_ --aratnrc. and niimnc usedcl -- to gather
_:42 groundwater samples,-special-requirements_for-collection of samples
^'23 containing volatile organic materials, those that require acid preservatives,
24-- and-those that--at'e speeiaiiy-fiitered-.- Training alsn will be given in the
25-- areas of field data record preparation and chain of custody to the laboratory. -^

2 ,- rII.B-lb(3),--•-Training for Site--SurXe-ia]ance^ Personnel.----Training
.__.---_Po -- ^n`}^^fr.iYg-Af^-^.^aPf^}^?,t1Pc-r-^^^irta^-f^r-tnq ^1^^ ^IIY•V^lllan^^

29 personnel who will be conducting post-closure surveillance activities at the
30 183-H Basins are discussed in this section. Personnel will receive training
31 annually in the following areas.^^ -

33 Radiation Zone Worker Training --This training program is established to
34 give personnel the required training for radiation zone work. It covers the
35 -types of radiation-experienced at the Hanford Site, the required protective
36 clothing, monitoring devices, dress and undress procedures for radiation zone

entry, emergency alarms and appropriate actions to take in such events, and
3$ ---- the t^ot-ume4Ytatii3n reqitrred for entrance into rad i at i 0n zones.
en
Zr

-^G----------5i€e-:"over-insoections --This on-the-job training program is established to
------41----- ensure--that-_the site sur„piiian_^o personnel know what to inspect after the. _ . . _.._

42 tnat__blw$re--^i the '._83--{#^a_ins, it wi i i iniiudZ h ow to inspect for
-----ya-----obvi-ous-=siQns of--ergs-ion,---proper-drainage, settiempnt, and seaimentation.- in
-----44----addition, personnel will be informed about what constitutes proper vegetation

45 coverage.
dG

4>' Site Security (nEoections --Personnel will be instructed on how to inspect
-_--48_ -f4robvious signs of a security breach. Signs may include cut fencing,

40 it^'^elf°rn 1YfOGd ]ates, or cut chains.

^"u'
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, Intecri.+_y,ard_rntnPr.tion_af_BEnchmar-ks --Personnel_will be shown
nf-benchmarks and-instructed to report any obvious signs of

nr riutarinratinn

4
_=---=5-- LLC3ti-U?1.-^ntegrifi,y: rt TipSG@Ct on of Groundwater wells Personnel will

f--bp-sfiown-the-l8cations-af the groundwater wells and instructed to inspect the
7 cap and casiflg of each well to ensure that it is locked.

-7rOntnd. -Kra-09"V9. ^.Crrently; -tlTe-tazaY'dous waste management
=r--i4in4=4,Q-^,.^Fd^ct.=d ;y=^iut?ear safety Services; incorporaied. This company

11 was seiected by the EPA to manage the investigation and remediation
12 activities at the dangerous waste sites in the-eastern half of the United
13 -States:- fis-a-re3iuit-ef--tiiis-5--y-eaw -"ajeci, ihe-subcontractor -has- acc'rued
U -cors_idgrab^le exgeri_ence i_n all, aspects of dangerous waste site work, including
IS the protection and training of site personnel engaged in sampling activities.
1_ ryuciear Safety Services, Incorporated is a subcontractor to the EPA

^•I7 Environmental Emergency Response Unit contract. Their responsibilities on the
;-48 pro.ject include furnishing greater than 50 percent of the training instructors
49. for the EPA's Office of Emergency and Remedial Response. -These instructors
.a -__

p^'i3'OTt`
.
s-

.
a Enii

.
iror ^ ^^^^-}T^a^ ya,n.

.. w^i t1`'^l^
.
^t^^f^=t^^1^ EPf^" ment a,^ response teams on a

iL'-- -'•---
. .

mon i to r i ng-,_ i variety of-SUbjeCts;- inclUdlfig personal_ protective-zqUip,Tent,
^^z2

-pcter^tta-t chemical hazards, and environnertal sampling p!roeedures.
9z• -
24 The training director for senior environmental radiation protection
25 technologists holds the title at Pacific Northwest Laboratory of
26^ Environmental Monitoring Supervisor. This person must meet the required
7 quaiifications-dy serving as-a radiation protection technologist-and-a senior

-----^ -----envirgnmen*-al radiation -p-r-otertiontet•hnologist, In addition the individual
25- musi 1se fully-quallfied in the areas of dangeroUS rnateriais afld groundwater
30 sampling and procedures. These qualifications are met as part of the required
31- training as a radiation protection technologist and emergency radiation
32 protection technologist. The qualification documentation is maintained in the
33- Pacific Northwest Laboratory's Radiation Protection Office.
34._

---_J^-_- -_--Tne-training-director for the site surveillance personnel holds the title
36-. _ at Westinghouse Hanford as Manager of Safety Training: This position requires
37 a Bachelor of Science degree in Science or Engineering with 10 years of
38 experience in the nuclear industry or related areas and 5 years of management
39 experience. The objectives of this position include providing certification,
a.-.__--_-9_--_,_rpcerti€jrafi},+a __adld--coSlt?.nl1Rn-traininnfnr_all We-ct7ngfaf1utp Han.nr_

-4I radiation protection technologists and providing general safety training for
and-selecLed other Harlfbrd Site

^3 cant tm 3, the and Ai^siLfiny perso,nei working on Westinghouse
7 lle^,^ll!-ll ,a1.,1,L,Ml

45
4fr= 3ii.o-ia. Relevance of Training to Job Position. Senior environmental
47 radiation protection technologist personnel are trained to collect potentially
48 ===co,Rtamina;sed-rcundwater-samples -that-wi-1^^e ^na^yzed for dangerous waste and

- - -
.

oactive
•

constit.uents In ad....diti,on
. . ..ne areas Of^_̂- ---rad5'-:---l-;-tney-are- trarned- 'rn -t- or

50___--collecting fiead-data-on-groundwaterlevel and reporting on groundwater well
^i security-and-maintenanze: The required training and job description for these
L personnel are fully described in Sections III.B-1a and III.B-Ib.
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1
Site'sui'veiilanee personnei are trained to perform site surveillance and

s--report an-ine-ini-egrity-bfsedurtizy cont'roi devices, benchmarks, groundwater
__ 4__ wel-lss and-fasi_l-it_rnvel-_ _ThP required training and job description for

5 these personnel are fully described in Sections III.B-1a and III.B-lb.
6
7 III.B-le. Training for Emergency Response. This section will demonstrate
8 that facility personnel, who will be conducting post-closure activities at the
9-- -183-N Basins, have-bee.^. fu]-iy tra#ned=to respond effectively to emergencies
10 and are familiar with emergency procedures and equipment. Additional
11 information on emeraency preparedness training is described in
.2 -==Section3 1II.B-r-an^i IIi.a=1b.
13
14 III.B-le(i). Procedures Regarding Emergency and Monitoring Equipment.
15 The procedures for using, inspecting, repairing, and replacing emergency and

- 16- --rGni-toring-equis^tent-sre_resvered as part of perscr^rel training. Both the
A l ^

• .

z^^ETIi QY` EnY71'QPimeflt^l--radTa'i.`iIIR priYt2ft ion tEtyiinQi og i st- and tii2 Si tc

8 surveillance personnel will undergo training in these areas. Additional
" 19 information can be found in Sections III.B-1 and III.B-lb.
;n20

III.^-1e(-2)^--A]arm!Camnunication-Systems.- Personnpl conducting post-
Z2- clQsure activities at-the-183-HBasins willbe equipped with VHF hand-held
23 radios, and their vehicles will have Hanford-Net radios that may be used to

- 24 convey emergency information to the appropriate authorities.
25
26 As part of the personnel training described in Sections III.B-la and
27 III.B-lb, personnel will become familiar with the audible alarms established

' 28 to warn personnel of immediate emergency situations (Table III.B-1).
29
30 III.B-le(3). Response to Fires. After final closure, the 183-H Basins
3-= =w i?j=hav^ W. -s *ruxWrQ-- rem.4;-n-ing- and= wi1? be cavered xith a earthen cap. As
32 such, the need for fire eauioment at the 183-H Basins is virtually

--33----unnecessary. However,-if=personnel are_at the facility whena-fire breaks
34 out, they will notify the Hanford Site Fire Department and the 100 Area
35 emergency control director by radio on frequency 164.400 (KFW-624).

. qF

37 - ili.B-le(4). Response to Groundwater Contamination. A groundwater
38 monitoring and assessment program has been in effect at the 183-H Basins since
39 1974. Currently, there are 23 groundwater sampling wells in place at the
40 100-H Area. The groundwater contamination levels generally have been
4-1- ---decreasi-ng -eince--the use-o-f Basin Number 1 was discontinued in 1979. At this
42 time, groundwater contamination beneath the 183-H Basins does not constitute
43 an emergency situation, nor will it become so as a result of closing these
44 basins. Subsequently, emergency response training in this regard is not
yEP__-_-warraniea'_ at thiS time,
.^
.sn

47
48 IIi.B-2. Implementation of TrainingPo49

50----------- SPrrior-environmental radiation protection technologists conducting the
! -_°51 man, itfi#'itg reqs rt .C^o 6 t. Edo^^T^Lau I _i •i -^ •fBu- iPP-Sectifi i1-1-:0- -1-must--undergo--training

y2- - t9r_,a pari9d o_f2yearsbefore being certified as senior environmental
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I Table III.B-1. Hanford Site Emergency Signals.

Sianal incident/Alarm Type Response
t

_ _ . _^_-_
..,. ti.,, l Fi euvn

NQr}p ____
rnracc narcnnnal yyi l l^., _•__....-.

g
g u^ uv^. ...v

r
. . ^

evacuate
7
g Process personnel will
g wait for directions
in
11- - - 5teady-siren = Evacuat#on -- - Get car keys if time permits and

_---
,--L- L..:J:^...

_^a6PY'kJli-I Ii311S1^i report to

13 staging areaa
14

,15 Wailing siren Take cover Seek shelter indoors
-18, - - -- -3hut windows and doors

.17 Await instructions
'18

v==-19. Ringing bell CAMb alarm Evacuate immediate area
20 Call for help

Remain in one location
:^^^^ •.

CRASH alarm Emergency communications Pick up phone and listen. Relay. ,_ ..
message tn- bu7 I di i}g emergency

2g director
^s-

- 17 ---a- Avn-where--facility-personnel--gatper r;^,.a,.,.,+;̂ ,,,,fol 1owing no +,. i ^ ,.., of
!9, 1 incident.
30 ' " Continuous air monitor.

-- ^,̂^-
32
33-

----_34^,- O nly .̂-rad5atir,rr proteetion teehnologists. C _,1^y a1ne d oyr-qua il : 1r;̂ ,.̂d personnel are^-
35 allowed to perform monitoring duties at the 183-H Basins.
3G-.
37 Site surveillance personnel will undergo the required training programs

-18--- 'out;ined in Section-III.B=1-as they pertain to monitoring requirements. Site
39 surveillance personnel will not be allowed to perform inspections at the
4(1-- -183-hi Basins until the required training-programs have been completed.
41.

4Z. --Camplet_e traininq records are maintain ed at the Pacific Northwest
.^ ^ j .̂F̂ [ ĵy/^}̂ ypfi ^ ^. i•^d[^^^,VII-=f`I VtrGb{rl^ll-- VI ^-^-LG 411Y Y^-

..

the I^G^1.^^^g^^ouse Radiation

--- ^ Protectior Office for the senior environmen tal radiation protection
45. technologists and the site surveillance personnel, respectively.
4ar
Q7

'W>
TTT w nnnwrnlmre rn nnG9/eVT u.911nne
lil.b. rnuVCLUllc.7 IV rRC1Ca1 nALMRNO

-44.

5Q As required by WAC 173-303-310, the closure plan will describe
R•;procedures for preventing hazards from occurring at the closed facility. This
Z_ cecri-an describes protedlures to be used for ensuring proper security at the
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1 183-H Basins, which includes surveillance measures, intrusion barrier
2 requirements, warning signs, and waiver declarations.
3
4 Iii.C-1. Security

Post-c:!r,s+ire security wil-l-be i^.ai-ntaifed--by routin&sur-vp1llanc°,
7= riy§:£$-# G$Trieera, a^d ^$r7]!ly-Slgnst[63t will remain--'.n--effect dliring the

S post-closure care period.
9

10 III.C-1a. Security Procedures and Equipment. The 183-H Basins facility
11-----wil.l-be {overed--wit-h-an--engir.eered earthen--cap.--This cap will be
12 surrounded by a chain link fence with locked gates and warning signs as
13 per 40 CFR 265.14(b)(2)(i).
,d

-_-- ;p--= _'----. - :-^39`^-3-_-_-w t_.._ e.._.._^l6 ! «
The 1a9J'fl

I'
B

,.; ^.-'1:L..
:.7 1 11.1r-16^1i f^--r1011r.urYC^^rlre-J^SHe1N^ ITIZC'-S-a^InS-IGl.^ll{.J

16 will not have a 24-hour surveillance system. Because the closed facility will
w 47 have an earthen barrier, a fence, and a means to control entry, it will not
Z18 require 24-hour surveillance.

19.
s0• III.C-la(2). Barrier, Means to Control Entry, and Warning Signs. The
1 183-H Basins are located within the Hanford Site controlled access area where

`-22 roadways are restricted to authorized personnel and cannot be accessed by the, . - - :
°^`c^- genEl"al pii^JliC. ^156, the is3-# Ba5ii45 faEil ity Wi1l be Slirr^vunded by an

24 --8=foat- hio_h cttain -1-;rx-fe##ce wi th three-strands of barbed wire above the fence
25 as per 40 CFR 265.14(b)(2)(i) (EPA 1989c).

In- add,ri4n__tp_ Hanfor-d Site-itide sonirolled_ access,_ the_ gates of the
28 chain link fence surrounding the 183-H Basins will be locked at all times.
29 The only exceptions will be when surveillance and%or repairs are being made.
30 Keys will be kept by the surveillance group and Pacific Northwest Laboratory
31 to access the wells within the fence. The 183-H Basins will have warning
'^-2 _.----:^ ^ I «
e ^ 1 TtS

_
- sefce a t

« eac F Ei t ranCe to c«he 1°,a 1ty an da,a 1, on-g the fence^--wi-Yeu - to tn^- 1 - - ---^i I

33--- -so-ac to he-SeQn_frnrn-ary-ap'n,roach, The _Signc will indicate the office and
34 telephone number to contact for site information. The legend on the signs

---35---Wi11-be-_written in--English and will be legible from a distance of at least
36 --25-feet.--The-leuend un-tne 3ign"s will ue:
37

- ^ - - - -DAPisER. UNAUTHORIZED PERSONNEL KEEP OUT.
39

nutartiici}Y3t!,&-fot` equipment requirements,
41 injury to intruders, or violations caused by intruders.
42
43
44 III.D. POST-CLOSURE CONTACT
AC
Td

46 The following offices will be the official contacts for the 183-H Basins
47 during the p^^t-^l^^l-ru care period:
48
49 U.S. Department of Energy Westinghouse Hanford Company
_5003..61--A n-_.,_a:--- ncr:__F% 1M11al1u uyCra4lUfl] ulrlca P.O. Box 1970
51 P.O. Box 5Wa50 -„ic#slnnd; Washington 99352
52 Richland, shington 99352
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R. D. Izatt, Director R. E. Lerch, Manager
4 Environmental Restoration Division Environmental Division

-----rgtrEi
J

e„__ _ / andV 079_CCC
J ;JV^^- lil , JVJ^ J^V-JJJ

6
7

11.02E °1:

9
IO This post-closure -p-lan--will -be- amended -wh€never changes in operating

--- 11- --- pl-an-s-or -faci-l-i-ty- desi gn- affect--the- pnst-cl osure pl an, This plan may be
12 amended any time during the active life of the facility or_during the
13-- pqst-ciosmre-ca^P perind. The facility no longer receives operational wastes,
14 although it continues to evaporate wastes through natural processes. The
15 approved post-closure plan will be amended by submitting a written request to
16 the -appropri ate -regul ato;y agenci to authori ze a- change -}n t,he approved pl an.

:7rl- 7 The written request will include a copy of the amended post-closure plan for
^18 approval. The modified plan will be submitted at least 60 days prior to the

3?' proposed change in facility design or operation.

32 III.F. CERTIFICATION OF COMPLETION OF POST-CLOSURE CARE

24-• Within 60 days after post-closure care has been completed, the DOE-RL
25 will submit by registered mail to the regulating authority both a self-
26 certification and a certification by an independent registered professional
' engineer that the 183-H Basins have been closed in accordance with the

specification of the approved closure plan.

30
-3T- III.F-1. Owner/Operator Post-Closure Certification
32
33- The DOE-RL will self-certify using the following document or a document
OA__ _-1-_ 1_ 1. ,
.^^"' S IIII I I Gf 611 I l..

35
36^ I, (name), an authorized representative of the United States Department

37 ---o€--Esgergy-Ri^hl-and--Operati-on-Offite--located-at--the-Federal---Bui'-di-ng,
38 825 Jadwin Avenue, Richland, Washington, hereby state and certify that
39 th9-18^" Sslsr-rvaYvration 8asins at-100-H Area ta the_best of my
40 knowledge and belief has been closed in accordance with the attached

-_-------41--------- approved-post-closure plan, and that the post-closure was completed on
49 1da`e;. ( Signa-ure and date).
43
44

--- -- -r F gineer fmzt=Cla^nrn Certi4iS3tion-- -- ^__ -=-13 it=^--F. euessi--oAa^= sn • --- -•---. _
46
47 The DOE-RL will engage a professional engineer, registered in the state
48 of Washinqton, independent from the DOE-RL, to certify that the 183-H Basins
4y have been ciosed in accordance with this approved post-closure plan.
501

The DOE-RL will require the engineer to sign the following document or a
.L An[numont cimi lar tn iT-
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,,
2

-3 -
4

6
---j -

8
9

10

1,_(name); a certified professional engineer, hereby certify, to the best
of my knowledge and belief, that Ihave made visual inspection(s) of the

183-N Solar--Evaporation-Basi-ns--a-t-IOO-k-A.rea-and that. post-closure of
the aforementioned facility has been performed in accordance with the
attached approved post-closure plan. (signature, date, state
professional engineer license number, business address, and phone
number).
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APPENDIX A

-TODnGRAPHICAL MAPS

The following two maps are replacements for the prior submittal maps;
they incorporate Ecology's Notice of•Deficiency comments and
`current' information. The H-6-958 map depicts the current Hanford
Site perimeter boundary. Map 2 is an update of the map that was
presented in the June 1988, 183-H Solar Evaporation Basins, Fina1
_status P9st-Closure Permit Application (DOE/RL 88-09). The changes
are the addition of the river stage recorder, the groundwater flow
dTrection arrow, and the waste site identification nomenclature.

-- APP A-1



------ - THIS PAGUE I saus,4 r'a a r.^»s^u;,yri.'i

--Lc^ Q^.i^^1 ^



^

7

;i( ^^^ I T^^:rtv
Y "•9

_- . 1^^^ C .

^j/Ly ^
32 ^^^'^rt

n 3?-°11`_..:^^t@4 l

WcS
CHLA^^

.•

_ - ^•^^ FI !Y• ^I[_^

{_ \
q

1 \ IfiS.

^^^
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cÔ Ti^NALLY

Ltr! BLANK



D0€/RE-38-04 Cl-osure/Post-Closure Plan
103 H Basins, Rev. 2

04/13/90

APPENDIX B

WASTE CHARACTERIZATION - 183-H BASIN NUMBER 1

NnTF; The following report and its appendices ( A-N) (156 pages) are the
United 'nuclear Industries Report Number 3514 (UNI-3514). It is a
historic record of the 183-H Basin Number 1 Waste Characterization.

Review of the actual Chemical Waste Disposal Permits ( CWDP) and
associated laboratory analyses have disclosed some errors in this
report. Therefore, the data provided in the body of the text

- suaercedes -this appendix. Because this is an historic record, it will
not be changed. It appears exactly as presented in prior submittals.
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Waste Cnara„terization - 1oasin No, 1

- ei-iidanwxY-!lN!1 C(1N('I flST(1Nc

- Br-ordeits permi-t removal and disposal of the waste currently stored in
basin no. 1 (183-H solar evaporation facility), a samplinq and analyses
proqram was established. The goals of this effort were as follows:

(1) Determine the concentrations of the radioactive constituents in
the waste.

(2) Determine the concentrations of the chemical constituents in the

'.^

(3) Designate the waste in accordance with the Washington
° -- - AdminTStrat rc -Cade Darcercus Waste Requlations (WAC 173-303).

following completion of the samoling effort in October of 1984 various
analyses were undertaken. The liquid and solid phases of the waste were

., ` analyzed separate1-y-4n mastc_3$es._-tuswas-dnne with the understandinq
^• - that as muc-t-of $SSi1f no. 1 iiauid as pbssible will be Oumped into an

adjacent basin orior to r_ommencina with cleanout, hence, the packaged

-- waste will consist primarily of material found in the solid portion. By
0l.!"SU'nL^+ se6arate analycacnfthe-l7,L7d anhSo11d-pndsPs, matnPmaTlcal

manipulations to simulate actual waste conditions at the time of packaging

(e.g., 10% liquid remaining in the waste matrix) are possible.

-_._..Radi'SaStive_analScgaS_sho;yedthaf the wmaterial contained up to 530waste

ppm (parts per million) uranium in theVsolid portion; the liquid phase had
_ uranium present in concentrations ezceedino 300 yq%mi. Based on an

isotopic uranium anal:<_^_ ^ne oas^.n No. 1 waste exceeds the "Threshold

Quantity" iimits for ^acicncc:`aes ane must, therefore, be disposed of as
.. mJ: -}: ..

L
^t..

Cf
^

^^ r
n
^uii

.n ...
n(a

w:
a

r.n
-
'n an, uieni^'-_..

`ulii i ^
n

r

Cheinzcai analyses-of the-waste-snowed_the major_constituents of the solids
phase to be sodium, copper, water of hydration, and fluoride, nitrate, and
sulfate ions. These constituents comprised approximately 90% of the total
solid material. The liquid ohase consisted primarily of water and sodium,
nitrate, and sulfate ions. Table C.2 of Appendix C shows that major
chemdcal -snmposition of the solid samples; Table C.1 lists similar data
for the liquid specimens. (Note: For locations of samole points, refer to
Figures A.2 and A.3 of Pooendix A).

In designatinq the waste in accordance with Washinqton Administrative Code
requirements, the list designation procedure specified in WAC 173-303-070

--wa;_Lttilvzed._ Su_ecific-areas of investigatian. and the findinas for the
basin no. 1 material, are summarized as follows:
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(fj D;sca^aee .heaical uc•s =c or .^2 regulation
aae5 not a `---_. ..... ... • ^JtSiy -^-F^ruic^:.u".'^.^. :rOGa55 N d5'_2S: 92nC2, the basin

no. 1 material is not desionated tne discarced chemical

products criteria.

(2) Danqerous Waste Sources: Review of the dangerous waste sources
lists in icates that the basin no. 1 material is not designated
by this regulatory section.

(3) Dancerous Waste Mixtures :

(A) Toxicity: Based orimarily on the concentration of fluoride
ionin tne solid phase material, and oresuming this

------- ^ ^^ ^^,- h - .._
- --- - - --_- ^...,fi,^,.._.._ _., _.: pre5ent aS-SUtiiu(frf}tlGTi^ie^ the waste i s

desianated as an Extremely Hazardous Waste (EHW) by the

tUXiCity subSeC.t iGii.

rn\ o-,.^:^+e.......
\u; rc:]:]c:a.c.

(i) Polycyclic Aromatic Hydrocarbons (PAH):

Grab samoles taken at oDposite ends of the basin
showed that any PAH's present were below the
concentration limits recuirina desionation.

(ii) Halocenated Hydrocarbons (HH):

Grab sampies analyzed for haloaenated hydrocarbons
indicated that such constituents might be present in
quantities slightly areater than the desianation limit
of 0.01%. :t is recommended that further samplinq and
analyses, if reauired to evaluate oackaginq materials,
^,e jncer-a<e^ ro'' wina -rans'er of the basin no. 1

-,tiic unc$c ^"LO :i ac;^aCCtt uas'n.

(C) Carcinoaens : "nalyses indicated that the total concen-
tration of carcinogenic constituents was iess than the 1.0%
desianation limit.

(A) ianitabiiity: Due to the oresence of nitrates in both the
soii a and l auid phases, the waste from basin no. 1 is
considered an oxidizer and, as a conseauence, is designated
as. a Dangerous Waste ( DW) under the ignitability subsection.

(B) Corrosivitv : Measurements of the sample pH's indicate that
the material is not desiqnated by the criteria of this
subsection.

g_q
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(C) Reactivit_v : =ithoucn there were some ^:vaniae bearing
materia s aischareec intc oasin :1o. 1, it is believec that
the small cuantities invoivec Jess than 3 pounds of solids
and approximately 2 aallons of solution) would not result

-- -- - in designation via the reactivity characteristic.

-EP-(1xtractioFr-Procedure1)-Toxicit : Of the fourteen
contaminants identified in the regulations for EP toxicity
testing, six are herbicides or pesticides. Since such
materials were never dicharged into basin no. 1, EP
toxicity evaluation for these constituents was not
performed. Of the eiqht inorganic contaminants listed,
seven were testea for and found to be either not present or
present in concentrations less than the designation
.limits.--Qnal-ys-ls--Torthta_.eigYyth {r3ntaminant (mercury) was
not untlertaken< -Inasmuch as-thp waste hasheen designated
as an EHW per the toxicity criteria, further testing for
determination of the mercury extraction potential is not
warranted.

Based on the analyses performed, the basin no. 1 waste would be designated
vizrfAC 17-3=370--as- an fxtremely Ha3ardous Waste and would be assigned a
designating waste number of 4TO1-0001.

ii. Backoround

_lr 1973, UirG-began dis.:harg>-n4waste sV{utions from the fuel fadrlE'atioii
-process into_the_solar_eYaporation facility_at_the 100-H Area. The waste
solutions consisted mostly of spent acids (primarily nitric, sulfuric,

tydra€1uariC, anG ch*omic ac ^sl Wh:ch had_been over-neutralized_v^ith
sodium hydroxide. Metal impurities in the waste included copper, silicon,
iircrniLm, ;jiiminum' rhrpmiiim and ni`r„rai. in addition to the fuel
fabrication wastes, sata CuanL:ies c' Usec and unused chemical materials
from other cOntractor5 were OccaSionally discharged to the basin.

By mid-1978, nearby groundwater monitoring wells were showing increased
chromium and nfitrate-levels, i ndicatina a probable leak from the
facility. As a consequence, discharaes into basin no. 1 were halted. The
waste_material_from_the_previousuSage;_t4talina approximately 10,000
cubic feet, remains in the facility as a mixture of solution and
previplt-at°cs: ---in--o"de•r-to--pE`f'iTrit-deter-ml-Prati^un---oF-r-e(lioJai and disposal

= tecfTni3'ie3-,--C`-'crai,ter iiatfiQ?_e-thert`adilaactillE and flazardous Constituents
wasundertaken. _The purpose of thi-s .renortis to document the results of
this Affnrt

Iii Sampiing Patterns and Methodoloov

The basic dimension5-of the-basin are-Shown-in Pigiire n.1 of Appendix A.
The waste material of concern is present only in the lower portion (i.e.,
95' x_5?' area) of the °aca-1_ty,, --here-are tao--distinct types of waste in
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the basin: (1) the materia' res'cinc on :^e ^ottom of tne basin (which

constitut@s-th@ma4ori*_y Cf '_Cc =^ a bu'lduD of solid

materials alonq two sides of the basin. The builouo aopears to be the
result of precipitation of the saturated salt solution, and forms "ridges"
of material along the east and west edges of the facility.

In order to provide representative samples of the material residing on the
floor of the basin-(caiied "inner" basin waste and-designated by the "I"
prefix in the analyses reports), the facility was divided into fifteen

--theoreticai-grids as shown-in Figure-A.-2-ApDerd#x-A. Samples were than
taken from the aspro-x-imate center of these qrids. Due to the presence of

- -
..___. la"ers of material - 11q'Ji^r^'VeTH,i verZli.Ei y , d-nitr^ugen-wa5 used to "freeze"

a representative core at each samole location. These samples were then
nlarcri in ^nntainorc and allnwcd to thaw.

The--'solid-material found in "ridges" on two sides of the basin was also
sampled based upon a theoretical grid, as shown in Figure A.3. Samples
were taken at the approximate center of four randomly selected locations.
Specifically, the grids selected for samoling were those desianated 0-0,
0-2, 0-5, and 0-9. (Note: the "0" prefix is indicative of samples taken
from the "outer" basin material.)

N. Characterization HeSults - Radioactive An a l yses

Of the fifteen "inner" basin samples, five were selected at random for
anaiysQS, T[hesesatnpies were -T. hnse, designated I-2, 1-5. 1-12, 1-13, and
1-15. Each of the five samples were filtered to separate the solid and
liquid phases. These portions were then analyzed separately for

--r a>jif3active -<CanSt-i tuent5.- The--reaso:,-f^vr se^yr^c^yat in g the phases and

analyzing separately was to simulate the activities planned prior to basin
_ ---cleanout; i.e., the pumpina of as much of the liquid phase as possible

into an adjacent basin and the subsecuent packaaing of the remaining
- ----- --- --- svl'di: T^iu:, the bcCYaCcC nasi;cd-i1'--"Zicmulc i.ile 'iitcrcd $Olld

-matEria_1^mnrP t,`tan i_tyoe_S *np-1:;^i_d phas_.P_ (If cgur_sPrsolpP portion of

---the-liquid will be-held-by the solid material and will, therefore, be
, contained within the packaaed waste. By analyzing the phases separately,

the solid/liquid data can be mathematically combined to duplicate the
actual waste mixture.

The results of the uranium analyses for the liquid portions are shown in
Table B.1 of Appendix B. The liquid phase showed an average uranium
-content-of-Z75.9- u g/ml_.---This relatively high value is probably due, in
part, to the formation of carbonate soluble uranium species.

The solid phase material of the inner basin samples showed an average
uranium concentration of 420 opm. It is anticioated that the uranium

--content-of-the packaged-waste-will closely duplicate the-concentrations
_^_ . ^_- ft?Und =iir re^l iia p^ase. Spec`.t`rC teStrlcs of t^ arraiyses art`a.. snown_ in

Table B.2.

r7-h



IIf7I-3514

„n isotcDic uranium analysis Nas cer ormed on the i-= soiid sampie.
Results of this effort are snown in -aDle °.3. The isotopic concen-
trations listed shou-id he DDnclctant Yh;rni-innnit the hacin_ Based on

_..^I_J ._-uui- 1 _ •eYalUatiBn t@chniqUES proviueu rC r RDCKW@1l Hanrord Ooeratlons (see
--Aodendix h); the uranium content exceeds the "Threshold Quantity" for soil
cpntamination and must, therefore,_be_classified as radioactive waste.
The calculation of basin no. 1 uranium concentration relative to the
allowable limit is shown in Appendix I.

. .
-- ---- -- ----- Te,.matQrta -cslssharqed 2?tto_Aasir. Jto: - ^s ^iso trn^iwnLO contain11

ief;hne+i^n-. D_oei^ltc nF.:th-e-:a^alysic _ ..,,-fnr :tfiis r..onStltuenti!ltiie..liyi^id
---- - - - ^.^u. _ ,.^_-^^ .,. ,.

phase is shown is Table 6.1 of Apoendix B. The concentration of

technetium-99 in the soiia ohase material was found to be below detection

limits.

Results-Chemical Constituents Analyses

A. General Chemical Analyses
rwr ,
(-Y'\

As with the radioactive analyses, five randomly selected "inner"

basin samDies were subjected to-investiaation: in addition, two of
L.._^M,

ec
_
`̂ ^_j! .._._r _ _.kiect@d toha-uDLte_ r la "ffixy^ ^33fi^# 3a^ es t, a ,I , were su..J^

chem;r_al -anaiyses. -The irner b-asin -mat-erfia-^s -werefifiitered to
separate the solid-and iiauid phases:-- Chemical analyses were

-- -- -- - --- -- - --- ------$l:'ri or^i^°cd s°cpRr atc iy for ti1°c t1riD p`iaJC°s.

Results of the solid phase analyses are summarized, for major
constituents, in Table C.l of Appendix C. Detailed chemical analyses
results are shown in Table C,3 for "i-nner"! solid phase samples and
Table C.4 for "outer" basin material. As anticipated, the "inner"
solids showed very hioh concentrations of sodium and sulfate ions.

.
4o?z?rer; r ruori de, ard?[^^^ritx ivns ^Ke-c- also -presertt irt Suostantia i

y.° -- °- .- --- - --- c;tTa'fii^TeS: arr, c-: ^^c^2C G2524 uDDn w2lqnt loss at DS C, was
^ .^;f;jy--^r E.m^':`2 of tnc sol i d material. The two... ^ „ 1-3 -..

"outer" solidsamoles also showed the oresence of water in larae
quantity. The major differences between the "inner" and "outer"

_ _--material wa,s that tfte-'"uuter"-5amojes-showed-abou4 half the copper
concentration, about one-fifth the nitrate concentration, and about
?Ox more -sulfate than the "inner" samples. The "outer" samples
-COnsiSted, as would be expected,pridRaril-yof._sodi-umciilfate which
had crystalized from the salt solution.

The results of the iiouid phase analyses for the "inner" samples are
summarized ( for major constituents) in Table C.2 of Appendix C.
Detailed results are listed in Table C.5 (Note: In the table of
detailed rPsi-ij*s, the liquid phase is identified as "supernate" )•-
lvater was found t o be the major
'u" of the solution by weight.
present in great abundance. Th
filterable liquid, hence, there
these soecimens.

lquld constltuent, comprising about
Sodium and nitrate ions were also

R "outer" basin samples had no
were no liquid phase analyses for

-- -P-,
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B. Desianation oer WAC 173-3C3: General ^iscussicn

Rockwell Hanford Ooerations had indicate^i that UNC should desianate
the basin no. 1 waste in accordance with the Washington Adminis-
*.ra*_ive Code Dangerous Waste Reaulations (WAC 173-303). These
regulations permit designation by either of two methods: (1) list
designation- or-(2) criteria-designation. The method selected for
evaluating basin no. i material was the list designation procedure.
This consists of five sections, as foiiow$:

>4:
ji) Discarded chemicai products
(2) Dangerous waste sources
(3) Infectious dangerous wastes
(4) Dangerous waste mixtures
rc^ n...,......,...

-
.«.. ..h-....,..;.r;...

1J^1TGIrycruY7iILDGC t..G^l.bc^ IOII.D

._ .,,
C. Designation per WAC 173-303-081: Discarded Chemcai Products

Trr^r. E

In discussion of characterization via this reaulatory section, WAC
^... 1-7- - -3=3^J3-081 identifies a discarded chemical product as a"commercial

ckemical produEt or-manL'racturira-chemical intermediate which has the
---- - ----------g-erleYfic`nameYYSttTd-in`-tne-dtScaYc7c^d -clemical produci`s iist" or as an

"off-specification commercial chemical product or manufacturing
------ chemical intermediate which if it had met specifications would have

the generic name listed in the discarded chemical products list, WAC
173-303-9903."- Ln-addttion, containers or linersuged for--such
materials or residues from cleanup of spills of commercial chemical
products are included as discarded chemical products. The Resource
Conservation and Recovery Act (RCRA) has essentially identical
language to that listed in WAC 173-303 with reqard to discarded
chemical products. Federal Register Vol. 45, No. 98, in which the
aCRArecula*-ion-is promulaatea, crovides the following comment on
interpretino the ^iscar:e^ c.7em, a, ^,rccucz definixicn>- ^^The phrase
'commer-cial chemiral-product or man^^farr;,ring chemical intermediate
having the generic name listed in ...' refers to a chemical substance
which is manufactured for commercial or manufacturing use. It does
not refer to a material, such as a manufacturing product waste, that
contains_a.n.y of th.e substances listed...". $ince the materidl con-
tained in basin no. 1 consists primarily of a waste product from the
fabrication of nuclear fuels, it would not be considered a discarded
c^.emicai prodsct. i*`_ s'^.euld be neted, however, that in addition to
the input from fuels fabrication effort, other Hanford site con-
tractors have occasionally discharged cnemical materials into the
basin. Some of these discharqes included unused chemical products.
Specific chemicals discharged to the basin which are listed as
Extrene1 y-+iazardous- -W-astes ;-€-HW)--rrr-tfte- Dlscarded Chemical Products
list were sodium cyanide, potassium cyanide, copper cyanide, unused

--°------ -..--"- --,...:.-- -----cyan^ac-5u^ut^u1'r5;-BndTuntiSed-GanadSum-pericoxice s0iution. inese
-di5t-haraes vere-o-f -very small cuantity (2 1/2 pounds of total solid

...__.materialand--lecsthan 7..1/7_cal-lo-n5-0fliCUid) AnalySes for.

j
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Van'adium--iii the basin5cficle5 Showe'^ le^v„e^t_̂ to be below detec'-ion-^iu i

limits ( >2 u a/m1 in the liquid phase anc >^.,Dl Nt.; in the solid
phase). All disc7arqes of non-routine chemicals to the basin were
documented via "Chemical Waste Disoosal Permits". A summary of these
d-rC?dr^e5 are =h^Wn in Tdbif {} i Uf Apuerdix D: C6p125 of the actual
"Chemical Waste Disposal Permits" are included in Appendix J.

D. Designation per WAC 173-303-082: Dancerous Waste Sources

{,..._a

-WAC 173=303=OE2-specifies-that ^astes frem the Dangerous Waste
Sources list be desionated as Dangerous Waste (OW) or Extremely
Hazardous Waste (EHW), as appropriate. The sources list (WAC
i73=9"u3=99"v$j is re5rodueed Tn Aopendix E of this report. The waste
from the fuels fabrication process in basin no. 1 is not designated
-by-this regufiatory-section.

E. Designation per WAC 173-303-083: Infectious Danaerous Wastes

v=: '

WAC 173-303-083 on infectious dangerous waste has not yet been
written.

- F.- Designation Per !WAC-173-303-08d:-laneerous Waste Mixtures

The Danoerous-'Waste Mixtures sectinn_ha.s-_th-ree areas to be considered
wh?P--e^Lal4atinq r tha5?-drp3s _&r-?-t0.xirity,
persistence, and carcinoaenicity. Each of these categories were
evaiuated for the basin no. 1 material, with results as follows:

_1., _ Toxicit_y:-. Thc.rcnitla+inn requires evaluation of the toxicity of
-^--- [nn5+i.tLPnts--w'-thl^-a-wdSt° m7RtUre..- TOr.iri+y data- /. -Vu4 V V

= categorization is found in either of two sources: ( 1) the Spill
Table contained in 4OCFR 117.3, which lists the toxic cateaory

- of a cnemical ei^ect'y, or (2) the IVIOSH Registry, which lists
toxicity aata which must be compared with a table in 'dAC 173-303
-fr d@terminaca+i 0^^ nor ^ ' C {a^+ '

C i:3tc
'.---_-__-.'-^----_-----.. ...- .._.0-- n - O u`JX1'^GGr^ra ..in^;Et the t3X1--yur ic5

of ths variaus_ sons_ti-tuents are kno_wnta formula svithin the
regulations is used to combine the individual material

= toxicities-into a singie "Equivaient Concentration" (E.C.). The
resultant E.C. and the total waste quantity involved are then
located on a graph ( provided within the regulations) for

----------------------- determination of desianatiort for toxicity.

in determining toxicity, certain presumptions must be made
concerninq the forms of the materi-als in the waste. For

. -
.

enoughu I-`c',ii-i^tiYn ^s-^L'm ^-u7i- ciin-L'entT$t'iC+n- n o te^iuL LO
determine toxicity; instead, the sodium ion must be presumed (or
shown) to be in a particular form, e.g., as sodium sulfate.
Oni-y-when the-s$ecif-lc forri-is -identlf'red-oan-the-EpA-s5p111
Tab-1e Qr_iviOSH Registry he consulted for determination of the
toxic category.

R-q
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categories, and concertrations for the major constituents in the
solid phase waste. ^ote tnat the list includes only those
materials which, in the presumed rorm, had toxicity data
available. Sodium sulfate, for example, is not listed because
toxicity ratings were not found in either-the Spiil Tabie or
NIOSH Registry. Also, water and other materials which are
considered non-toxic are not included.) In determining the
presumed form, the tendency was to list the material in the most
reasonable and toxic form. Thus, all the nickel in the sample
-mas tonsidered--to be in-the hydr oxide °n^ r'°°° r+^ ;^)^^,m
rather than the oxide form ( no toxicity datayavailable), even
though the waste probably contains both nickel hydroxide and
nickeloxide. Similiarily., the calcium is probably pre5ent in
the waste at least in part as calcium carbonate, however, the
calcium hyaroxide form is presumed because of the availability
of toxicity data. The actual determination of the concen-
trations of various forms in a material consisting of a

_-_----multitudenf r,nn5tiTijantS _iSextLemelY.diffi['11lt} by-preSumina
the most toxic and reasonable form, however, a conservative
evaluation is provided.

Actually, the form of tne first four materials listed in Table
F.l is rather immaterial because the fifth listed item, sodium
fluoride, is present in sufficient quantity to result in a
d_esiqnation-4>: Extremey_Ha2ardous-Waste_(EH1J). It should be
noted, however, that the presumption that all the fluoride is
present-as sodium fiuoride is orobabiy not completely correct.
In actualitv, a good deal of the fluoride is orobablv oresent as

-------Soc"ium---iiiloZiri.Gnate ^11 aZZrF6), for which toxicity data is
not available. Water leaching of the solid phase, however,
showed that the resultant solution was hiah in sodium and
fluoride ions, but very low in zirconium.y The scenario for
explainina the observee behavicr is that, in the basin solution,
the overabundance of sodium is causing precipitation of

---- -iJa2ZrFb-vTa-the-common-'ron effect:--Wben water leachinq the
filtered solids, the Na?Zrc6 apparently redissolves,
followed by reaction of the zirconium with hydroxide ion.
Whatever the actual mechanism is, the evidence indicates that
the sodium and fluoride ions in the basin no. 1 solids phase

-. :-_:--- h?slfav?- veTySimi lar 'F-o_:-SDdiu(f!-.flluorlde-rrycitZl s- when _- l earnad.

As a consequence, the material is treated as sodium fluoride
when evaluating for toxicity.

Aopendix K shows an example of the E. C. calculations for one of
the solid samples; Table F.2 lists the E. C. values calculated
for each of the samoles. Fiqure F.1 shows the toxic waste
mixtur-e-graph -fromJViAO 1-73-=3{}3--whi-ch--i3 used to designate toxic
waste classification. As can be seen, an E.C. greater than
0,01o results in a EHd desi9nation for the basin no. 1 solid
material since the batcn cuantity is armater than 4,000 lbs.

B-10
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(Note: The waste ^cbe oack aaea for cisoosal tn-s5 aailnn
drums. These cr,;ms will contain less than d,000 lbs. each,
however, all the drums will oresumably be disposed of
simultaneously as a single "batch" of waste.)

Determination of the forms of the constituents in the liquid
phase samples is even more problematical than the determination
for the solids-. Ionic substances in solution are commonly
referred to as a compo^^nd associated with the ions ( e.q. a,
solution consisting of sodium and fluoride ions is called a
sodium fluoride solution; a solution of hydrogen and fluoride
ions is caiied a hydrofluoric acid solution, etc.). It must be
recognized, however, that the substances in solution exist

- primarily as separate ions and not as actual comoounds. In a
...,

solution consisting of many different cations and anions (such._^

;^e aas the^„^ basin no. 1 lt
.
qut

.
d), i t t

.
s not technically torrect to

a5sociate-thE-separate--ions-with particular compounds. In order
to evaluate toxicity per WAC 173-303-084, however, it is

L-, desirable to identify a soecific form for the ions. In
EVal_uating t-he basiiLllo._ 1_yta5t2Q--i-twaSasSUmad that the

- _- --_- -= cat! or. s-wz. e ass:;c o d witn either nitrate or sulfate ions (in
k proportion with the m33ur-ratios or the two antons) srnce-these

two groups comprise the vast majority of the anions present.
----'-°°------- - -- ^imilarily, the anions were presumed to be associated with

sodium since this represents the major cation present.
Admittedly, assianment of material forms in this matter can
result in some rather unlikely combinations; nevertheless, such
assignment was viewed as the best method for evaluating toxicity
in the absence of actual bioassay testing data.

- Table F.3 lis^ts the presumed forms, toxic cateaories, and
calculated concentrations for the malJor species of the liquid

- phase. Easec on _.e ca1c;;7a^;cn oer?ormed, three of the five
liquid phase samoies nad E. C. values below the limits for
i:Qxicity designation; the other two solutions were found to be
in the Dangerous Waste (OW) category (see Table F.4).

'- .
--- 'tit--3?---.^^'LCiip -r:7 i ..r

§0Y1d-p9-a
..`^.j..)

-E^^sat Se Enw'

-- and liquid phase (DW) *_oxicity dRsignation, calculations were-
made based upon the weight ratios (see Table F.5) for the
"inner" basin samples. If 510% of the available liquid is
removed prior to packagina, the resultant "inner" samples will
be FHW(see Table F.5). As a consequence, adesignation of EHW
due to toxicity is made for the basin no. 1 waste.

2. Persist ence: This subsection of WAC 173-343-084 involves
---- determination of the concentrations of halogenated hydrocarbons

(HH) and polycyclic aromatic hydrocarbons (PAH). In evaluating
basin no. 1, two crab samples were taken and analyzed to provide
a fi PnPrayl. i.ndiGati_on.Cftne-potenti'al{on

i

l.amirra

. . i

^il.-levels. TheSe

R - 7 1



GNI-3514

-- ------- -- - sarrioies were taker at 1ccaLioris within tne arics identified as
1-2 and I-14 (see Figure ^.2;. Folicwinc seoaration of the
solid and liquid phases, the samoles were extracted using
techniques specified within the regulations.

All the extracted residues were well below 1A by weight, -which
is the limit above which additional PAH analyses are required.
Some of the sample phases, however, showed extracted material
totals in excess of 0.01% (by weight), which is the limit above
which additional HH analyses is required. The presence of

-- ---- - halogenated hydrocarbons in the waste would most likely be due
to carry-over or discharge of tetrachloroethylene, a substance
used in substantial quantities in the fuels fabriction process.
-Since the-basin_no.1material_is-designated as EHW-per the
to^iclty eva'r„asi=c , th-s -need for ruriher HH analyses is
warranted only if absolutely necessary in order to evaluate
adequacy of packaqina materials. It is recommended that
additional samples (if required) be taken following transfer of
the maZority of the liquid phase into an adjacent basin. EPA
aooroved methods specified in document SW-846 (entitled "Test

N Methods for Evaluating Solid Waste, Physical/Chemical Methods")
shouldoe consultpd prior to undertaking any samoling and

cy-, analysis effort.

-3. Carcinoaenicity: Subsection (7) of WAC 173-303-084 requires
that a waste be desianated as Dangerous Waste (DW) if the total
concentration of carcinogenic material exceeds 1.0% of the total
waste quantity. Investiaation showed that the only carcinogenic
material in the liquid phase (based on presumed form) was
ha2CrCQ.---AS-shown4n-7abl-eF-.7, ^the concentration found in
each of -the--five --liGuid phase-samples-was well `oeiow the 1.0%
limit. Table -.10 shows the concentrations of presumed-form
carcinoaenic mateTials i tne solid ahase samples. Aoain, the
values are wei' oelow the 1.1.A limit.

Summarizing the information gathered relative to the requlatory
section, basin No. 1 solid is designated oer WAC 173-303-084 as
shown in Table F.9.

G. Desionation per WAC 173-303-090: Danaerous Waste Characterisitics

-Havang--desig.^ated-basin No, 1-as EHW per WAC 173-303-084, further
- investig4tion and analvses-i5 not required by the requiation.
Inasmuch as most of the analyses were being undertaken concurrently,
-howeverr -nqst -of th?inf4*m4tion^p:diid toYv31uate^ t.h^--wast_e in

------- ------- -- accordance with the Dangerous Waste Characteristics section was
available. This reaulatory section specifies four areas to be
considered when designating waste materials. The basin no. 1 waste,
when evaluated with resoect to these four areas, provided results as
follows:

a-t1)
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l. Ianitability: The regulatory section on icnitahilitystates
that r.asle_ nc5.^,i%at°dTor tii%sC'cra'.^StC_li ult I^) afl

oxidizer as defined in 49 C=R 173.151." The 49 CFR 173.151
defi_nition;__in_turn,_ii_s_tsnitrate bearina siib5tanres as

analyses,•^•---- oxidizers-.- The ^of basin no. 1 solid phase material
sfii;wefi nitrate concentrations ranging from 6 to 10% for the

- - -- --- -- "inner" samples and an average of i.Sb f orthe"outer" samples.
The liquid phase samples ranged from ta to 230 nitrates by- - - -
weight. As a consequence, basin No. 1 waste is considered to be
desiqnated-as OW via ±his regulatory subsection, A daste number
of 0001 would be assigned due to the ignitability characteristic.

2. Carro__ sivitl: The corrosivity designation procedure for the
liauiopnase samples involves two tests: (1) a pH measurement
and, (2) a measurement of the corrosivity towards steel.
inasmucnas oackaged waste from basis no, 1 will r.nntain no fra=
standina liquid, the steel corrosivity testino was not under-
taken. A pH measurement of the liquid phase material showed,
however, that the solution would not be desianated by the
criteria specified in the req_ulation. Table G,1lists_aH data

.°e for the liquid phase.

WAC 173-303 specifies that a solid is designated under the
-' _ corrosiritv iubsec*.ion if th e naterial, when mixed with an equal

weight of water, yields a liquid with a pH greater than 12.5 or
less than 2. The "outer" basin samole identified as 0-0 and
0-9 were subjected to this test, with resultina liquid pH's of^
9 .u and d:.5, rescectireiy,

'^.
oasad on the tests performed, the basin no. 1 waste is not
rk+cinna.. tw^i for nnrrncivifv_-_.^.._^ .. .... ........... .•.1 .

__^_
_____ -__._^ --+ ^^^

a•..:a... - i' ^n ^i epr, ^ inn..i.,k ••r !•t k ^;as«---^- C--'-^ r-..^ 'n^2.

eSnlo!ts ::1e Cttarac=2r'st'c Jf PeaCtlv;ty are shown in-

- HOpenG'x'_. The Onf,r ^otential for basin no. 1 waste

•'c?anlde-oearing 'Naste Criteria.

nOFr'vximatel`f ? liZ - aaiiqns p7
cyanide-bearing solutions were discnarged into the basin (see
"Chemical 4laste Disposal Permit" No.'s 7-77, 5-77, and 3-76.)
flue-to-the-smal}-quarctties invoived and the probability of
decomoosition, it is not believed that the cyanide would be

------- found present "in a quantity sufficient to present a dancer to
__r1US!1_an-healtFl Qr Znre$nvi roS}men.t" ; th?reFnr° the wastP is not

considered to be designated under reactivity guidelines.

4. EP Toxicit : The EP toxicity characteristic concerns the
potentia for leaching of heavy metals and certain herbicides
a.n.c^ p°stiGid25 frcm-a wast^ m3ttrial. The ipc 1f1C COnStituenq_
of concern and concentrations requiring desionation are shown in

----- Tahla f;,2.
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The orocedure for determininqt^e EPtnxicity of a-matErial
involves serarcti^n of the liquid and solid phases, leaching of
the solids portion ( if >0.5e of the sample matrix) with
specified volumes of deionized water and acetic acid,
recombination of the filtrate and leachate solution, and
chemical analyses for the specified constituents.

In evaluating the basin no. 1 waste, the analyses for the
heroTcides and pesticides were not pursued since such materials
were never_discharged to the facility. Also, due to the rigid

- . : .
constraants-on-sam312 rctertron-and anaiyses, the waste was not
evaluated for the potential of mercury EP toxicity. Some small
quantities of inersurybear-ino materials were discharged to the-- -- --- basin as authorized by "Chemical Waste Disposal Permits." Since
the waste has been designated as EHW via the toxicity criteria
of WAC 173-303-084, additional sampling and analyses for mercury
contaminatinn is not warranted.

,.: :

rneva}uat}ng the waste for he remaining seven heavy metals,
analyses on the "inner" basin filtrate and leachate portions

-"`" -- ---- were performed separately rather than an the combined aliquots.
?--l«,,. of the EP toxici+_,,,.^^ ,. toxicity testing for the "inner" basin

,...
- filtrate and leachate and for the "outer" basin leachate (the^.+

-- --
„.
uuter

.;,
•

,
^as^n samples had no filtrate phase) are shown in Tables

G.3,-G.4, and G.5, respectively. As can be seen, none of the
f11rr-3tAc-}r '-?achat2 were abi,ve the aopiicable limits for
arsenic, barium, cadmium, lead, selenium, or silver. In order

-_ -_ _-_-- -.. 1o e,alu ^^<=*° `h c o v e rall C" ,̂ `-coxl' cl'̂`y for chromium VI in the.--- ---- - ^ ^ ° a^
^-- -- °it,^er" s:+mplos, i^ as n°^^ssdry to mathematically combine the

resl*s from the filtrate and ieachate samples. Since the
- filtrate shows the highest concentration of chromium '!I, the

most conservative method of evaluating for EP toxicity was to
-'

.
^r?SUmQ-chaE "1a lblui7iet"ic- orooorttan of filtrate present in
the samoles iill also be oresent in the pac!<aaed waste. ('.n
ac'uaiity, tne oac;<aaed material will have substantially less

` The results-of ^^athe^^atically combining the filtrate----5_^ 1_^a"d_2. ^.
and leachate solutions, based On voiumetric proportions, are
summarized in Table G.6. Asamplecalculation demonstrating the
combination method is shown in Appendix M. Note that the
mathematical combination method used is identical to that
described in the Washington oepartment of Ecoloay document
("^hemicai Testing aethods") for evaluating EP extracts
containina two liquid phases.

Subjecting the chromium VI concentration results to the
statistical interpretation described within the "Test Methods

------- for Evaluating Solid Wastes - Physical/Chemical Methods" manual,
the conclusion reached is that the basin no, 1 material-would
not be desighated as EP toxic. Calculations of the statistical
evaluati.nn of the chromium VI data are shown in ApCendix V.

Tahle G.? sus. arizes the oasin no. 1 waste desia_nation per 'JAC
173-303-090.
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APPEND IX A

BASIN DIMENSIONS AND SAMPLE LOCATIONS
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123-H Basin No.
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":nner' Basin Sampling Grid

(Samples were taken in the approximate center of each grid.)
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183-H Basin No. i

N

:GuR:- A..i

"uuter" Basin Sampling Grid

(Samples were taken in the approximate center of each grid.)

* Samples randcmly selected for analyses
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aporNDIX B

°ESL'LTS OF ;ADIOACTIVE ANALYSES
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Uranium Anal ysis - Liquid Phase
r#

^-: ..- 3ama-le N o.

r`a-^ ... .. . _. .-_r
^;.

- i-5 _
y,

I-12

1-13

I-15

Uranium Content (jjq/ml)

328.5 (averaae)

,JG7

234

250

238

3 - Z 0
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;•.^_

..,°
.,. .

-aeL_ 8.2

Uranium Analysis - Solid Phase

Samole No .

1-2

i-^

1-12

I-13

1-15

J-^

Uranium Content (wt %

0.053

0.040

0.039

0.039

0.039

n.nnl32

0.016

5-21



TABLE 8.3

L,:,j^

,.^...,

„^.

:;

isotopic Uranium Anal ysis - Solid Samole 1-2

Isntone Content (wt

U-Z38 98.940 0.004

U-235 1.006 0.004

U-236 0.044 0.001

U_234 0.009 ± 0.001

TABLE 8.4

Tetr,ne*ium - ;na' sis - -4auid Phase

Camnlo Nn- Conc. (pCi/L )

1-2 ^ 8.90 x 105

I-5 7.00 x 105

10 7.88 x 105
,_iC

1-13 8.68 x 105

1-15 4.94 x 105

IIIa-3514
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183-H Basin No. 1

^---..-° ''h^ricalAna lyGas -

.. ..__-- j 3ROd Phas e rnng+i+n°n+c ^ Tf1 U y/ml

- - - - . -- -- - --( 33^ results - i1Y a g/ni l -u-i v$a r.vtc°d

otherwise)

fonc itven ^-Z T_!Z Z-i2 L^ -T;

Na 130,000 134,000 92,000 92,000 86,000

Zr 520 560 360 280 170

Cu 520 560 360 170 180

F^t p 2,700 2,700 4,100 5,100 5,100

C1- 900 800 600 600 500

-
N- NO - 1,100 1,000 600 700 5002

N0, 280,000 290,000 180,000 190,000 160,000

;^vq 13,000 2£;n00 24s000 -28,000 31,000

C03 2,970 1,380 1,740 2,760 2,580

HCOj 6,500 4,940 4,580 4,700 4,030

H20 loss ( based upon 64% 63.i: 73.2A 73.8% 75.2A

------ ---- -Qryina at --105-° (:-w'C.

pl <10 13 <10 <10 <10

^r 53 -- 85 60 63 60

K 180 240 60 60 <30

hlg 14 1"0 10 12 10

Ni 17 19 15 17 16

Si <10 10 <10 <10 <10

Cr YI 50 81 57 60 54

pH (-lcg CHT2) 9.53 9.32 9.54 9.66 9.71

Specific gravity (" g/ml) 1.28 1.28 1.20 1.19 1.18

qz. racic
eolide

-
v}

1.43 2.14 1.63 2.20 1.90

supemaie

-

v[. 0_9A

-^



L[NZ-3514

'able C.2

183-H Basin No. 1

- SitffifflaFy- ef Cfiemiea l nna lye ._

Solids .ens i n q >Lyt. %

(all results In wt. % unless noted
,.^:,._... ,.;
v^1wl wipeJ

9,a.1

_`'_° Censtituent ^ jS L1 7 1-14 LU 2=g. D--2

Na 23.5 20.3 18.8 19.5 17.7 20.5 22.9

Cu i2.5 i^.8," u.7 11.2 i0.0 5.44 6.30

Zr 1.90 3.43 3.55 3.32 3.85 1.56 1.82

F- - - 5.4 6.2-- 6.1 6.4 6.1 7.1 6.7

N03 10.4 9.6 7.4 6.9 6.1 1.4 1.6
i

504 19.8 23.5 20.3 19.7 17.7 35.5 32.7

6120 loss ( based 2i.0 18.7 23.J LJ.J LY.J 22.8 23.1
' unnn Arvinn at^r^.. ... ^ ...y ,..

°105 C )

Si <1 <1 <1 - <1 2.83 <1

pH when mixed - r -- - - 9.3 9.6
with equal wt.
H20

Wt. ratio - 1.43 2.14 1.63 2.20 1.90 - -
entirra r_t_

suoernate wt.
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Table C.3
_.. `• ^_

..:OfIP.^
183-H Basin No. 1"Inner" Samoles

L!•.? .'(0. ,-^

LZ+II-3514

. .

fiNfiu-tfon

n, -

^
actorf Ave, I Jx/,v,^ Av&^ Ave^

Al 03 odl 0.d^ o.:ac o.:clo.^9 c.ac l -;C. ..9 P• 33 o.a '^

As .08

B .Ol

ea .002, { { L
id .31 ^3 Os 3 v^ ^0 C^ tOO 2.OFi b0 ^o l0 O O9 ^ m. . • . - .4_ . .

1.0 lV1A_.VV1

Ce .04 ^ N

Co .O1

ra-,Cr .02 • 0.04 0.13 0.10 0.09710.091 0-0 1 0.089 6.oe5

Cu .004 jo. 4 14-7 IV• 6 4 /;.4 /a.b ia•S (2.6 1a.8 /a.7
M. eed

`

„',FA 1,^05 I 0;14- 10.^2.^ ,
L

!
I l"r0.16 O. .,/_v.im Î niA^.•^ 0•^q OtR̂ {+_

ra i

K .3

Li - ,OOn I I ^ { {_
Mg .O6 { ,:

Mn .002 0.09 o.t7 0.13 ' 11 o (4- 0•130 130 0 1tA o l^-.. . . .

t4 o . 01 I j {

Na C.01 ^ a 3.5 ^ ^b6 ^ /B B c
Na .02 - { - - `

Ni ._02-_ _ o./J]_ 0.0Z 10.01 o.bl 0.01 ao/

P .1 0•00 • O.JeZ 0•10 0.1 1 Ol3 0.I.Z o.l3 0.13 { 0. 13

Pb-. - ^ - .^io -I^- f^^ D^ ^av2 j ^^IJ uG-
,

ucL (J
^ , Ii^`f -u . ..̂ yl.^ - ^9 0^ a 92 <o. ozl. _ . . . . L .. - ;

-

Ru .05

Sb .05
_ -•°-Si _-_ ,.--

.02
-___ .__L
o.bq

__^
o. a^

_ _.. ^ -_-._-i . w^1
in^[^_I _ n^_ - ___ ^•UD' V.^ I ^DV ^ C

Sr .002 - - _ ,

Te .06

- 'Ti .002 0• CID^ o. c0(, __ 033 ^ Jo• Co a o06 a oo -`
Zn ^ . 02 o. od ( o.o4 o. ¢3 0.05 0.-o3 ovy d.^33 a.o^

Zr .008 1.90 1 y 0 3
-

5, i ►
cs

- -^• - -

i

.__ ^7otax ^ -- -- 16 a

/^^ ^^.sYl dl/
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TABLE C.3 (Cor`. )r _
LnB ii1.

=-35I4

^ ^ .

L;-{0^
i - m ^ vi
d=^

^ ^ ^
SiwcC ei

^ - - ^r I
) ¢13

•

I2C201j ^ i I Na ^^ K4^v, i A:a ' fi vL I

_ Fl ;03 o.a4' o.Z'^ io./a o.i6

As .OE

B .01

vr

.Ul 0.00 at 0.10 k w 9^/ (O.D59 ^'fJ/ --

Cd .004

Ce .04

Lw, 0?

Cr .02 0.083 6toB3 Q0t 10.073 {c.OyB 0.07

[u
5^^

.004

004
To.^ 1^.^ ir..'r_ rs^ u1 in, P - - ►

I

c.^
^

[1(Y1 I - _ {•

,^-...'..'
007 I Q.I^J' O.(^

0.1 0A
-o-^v i

^ ^ }.
'.iJ-

_
• .

I
..-

.__Gd .1 k -

k: 4 .3

.;-I?_

Li .004 ®

•`;ig .06

-Mn .002 0.i0 o.13 o.r:c o.ol 0.1v

ni

-- .^'k= ^ _° Q1 f9• 5 ^ ^9^ ^_ i2 ^ i^. i'

Ni .02 o.ok o. o !
p. ^1

o.r.z It 0.1 0.11 c.Ob 0.0/

Pb 1 .06 1,0.02 4o.02 <O:a` GD.oZ I <do2 GD.B2

pull :05

Sb I .05

si 1 ,02 1 0•90 0.96 aq 31 o,yj, o:4$ 0. ^l-r-^--i '

Sr .002

Te .06
T; .-Ooz Ox

1 p.oio'
'_ --^-_-LI ^^ ''-_ •'a:2 nn$

^+- nwa/1^
ili:^ 02!^D 00^

Zr .008 3, 3Z j,32 3.B5 3.BS

HE
I I k
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TABLE C.3 'Ccrt.)

L'Ia-3514

Jr1l1C'-^+

^^ f{/^ <001 ^0.01 I <^•O) ^D.01 <O.OI

rwa^c.

105°C

1.0 18.1 .23.5 23.5

A rYonS b 1o^

C^^9e_r^0^'1 ^

.•^Y
^- 5.'^

I

(0•2 6.l 6.^

(

6./ j

'^;: Np =
Z"

7o.y

/9•S

7.n
d3.5

7+^
aa9

6.9

/9.

6.l
/27

:`^ tis µ0!

- 053 0.0^ ^ 0.03
AL z^d

^L^awov^ct I ^ I

^- -...r, r^C <O.o^I-

I I

I f
^

;

I

^

I

,

la-?g

I

l I ^ .iS^S .



;':,Lu^S W+ %C7N+rX^'?f^'
Table C.d , g ..O

183-H Basin No. 1"Outer" Samoles`' "
16 70 /E7/

I'!ATT_! C 1 A., r, k-U pwtz fi- p Gu t^.- ^,
--- -r-

TaCttc7r, - ^ --- ^ ni,:ijn!:

Al 5

s f.ol aol aor 0.01
--- Ra - _z002 -- _ O,DI O. q78 O. ol r 003 O:OOrj

Ca .01- --- 0.-31 1 0..b^ ^0,^1 O.p3 o.0b o.05

Cd .004

^ .04

co f .ol
.02 p 0 0•64 0. 04 ( 0. 06 0.23 0.05

Cu .004 ^l 6.0'f 5 69*7 5.63 6.30

-`E Oy .004 I - - ,

EU .052
Fe .005 0.35 0.33 0. ^ I o.aq O./o o./o
Gd .1.

K 1.s 1- ! (

Li .004 b.0! O. 00i^ v.01,

•Mg---
.. ^

>acld: Op. .

Mn .002 .o^0 0.0 0-07 0.09 ( O.D(,o I O.O$

t4o O1

Na ol

Nd .02

Ni .02

4

0, o4

1

p, o <o V^j

D 1

Pb (.06 (

Ru .05

.05

S-i °02_ 7^ aa v U ^ b' - (

Sr .OOZ

jo- if

44 AV^' 0.04 0.03 0.0 (<0.01 4,10.o1 <ao1
Zn- .02 1 0.03 0.03 I 03o i o3O 0 03 O.D3- . . .

Zr .oes

cs
-_ -. - . -

_-_ _ --

. .

+ Ju'^NVir-
. .

I • ^a.% ^' ^.



TABLE C.4 (Cant.) QNL-3514

- - ^-- -- - - .

D^^o
SItJ_ U

out^9

with ual w4. H=0

f, ^/, w afer !xz B 3 r

t'j

w^ 'lo F'
'^ 1

6.7 1
s/_kir ,v .^^

3c^^

--- v'# / NO I'.'t ,. a

• ,^`....4 _ -
. _

VvL

wt'lo 140.01 1
°l`-'t

... _ _ - - I-r;.n. . . _ _ . _ {c;nb.w • 1 - ^ -

^lu.cresceJ:^ ^ ^ ^

• ^ ! I ^ ( ^ ^ ^

---

I

I
^
I ;

- - -I n_^nl; ^,^^
I

I
I I ,

-/S

I
d

^



TaI^JIC r..C--_

No. ^
_ . .. .._ . r^L^ uf/ 7^'7.^-

- _ - _ ` e ^ ^ ^ ^ - ^ _
. ,_ ,n

•-

IIf7I-3514

. .

- . ^ ^-
tl 0

«+ a+ E

-

dJ F-

J G

^J
faCtot ioo x( ,apox cox iccox icc x ioaTC icox iocomt

-A!- - Z7
a I I -^^

^ -
I i3 I I

- -1^- - - ^

Ba - .002 <0. 2 <o. a <o. ^

3 .6

Cd .004
nn

I

t'o .^v1

Cr .02 5 3 53 85 do

cu .004 /7w 1 _

ov
Eu .002

zCl05 ^, < 1 ^ ^ l

Gd .1

K -3 180
^

i if50

La .008

L4 ^^04 -5 ^ I 4

Mg .06
- urii nni I ^ I ( I I ^

' Mo .01

Na .01 /3nroC ,
/ ^

Ad- _ .02

Ni .02 ^/g "5
P .1

Pb .06 </o

-Ru - ^-r05 - ^

S^=

Si .02 b • C1 /D 8 I ^ {

S r .002

^1e

/_̂
.NV

^?

Zr .008 510 3a^ 560 3^0

Cg

-^ r
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. ^`--^; - TABLE C.5 (Cont. )

_ 'Ga5

L s ^,o. A-

IIHI-3514

^ution a-
p °racto , ^cox icboK loo r ioco^l ^

Al _03 I aD {

AS .08

R . - . .41- • ^+..- ! .3- t

Ba 0002 t3.^ t^ w

Ca .01 .

Cd .004 40,4 4D.4

Ce .04

Co

c.,.,Cr .02 (03 c
a, .004 /*7p l80 t t

`. ^.. Oy .004
:.- ,,,,^^z i

Fe I .005
-

41

Ge_

^

i
^ r I

K ^ .3 60 <

ees ( I
Li { • VU4 1 ^ 1 . C I

.--l!g-

PIII •VVG- ^ ^- - - I ^

_ Mo .O1

Na- ; nl
- -

Nd .02 I I - _ _--- - --_ .

Ni .02

p 1 I I ^

Pb I n6 I I ^ ,

Du VSi _ - -I

dY
:.E
V^I•

^ 1 • VG
^^

( % f
. ._.. ..__v .^-

. . _ _ __._. ,.. .

2

_..__.._

.06
-- --

E

- -- - -

.02

Zr .003-- ^770 / ^U

-`.^ -.- -- ^ _ -- ^ - - i - - - -- -I-- - - --^ `_ --I - 1 :

^..^7



TABLE C.5_(Cont

Su.^3 e-ri;ate ^

c -/td 5

ONI-35I4

7' ^ennL w

60. a

__ ,_ ^ _ - - ^- ^ --+ --- _ - -

dorv3 b c^ lo.S l <D,6 [ <0.5 <a.s- '0.5 to.5

AA EPA - I ^

+* 79GOroc
e__y 9.'Tan.iL

, v^ ^:ce'` "+b_' S ^O. 5 <O. S < O. S

^ont, bY L(7. t <v i ^C. ! <O. I <D, I <D. I

AA ErA
Pac * 3ct@ _ _ ._

2 6 rao^+^le, 40.1 c97 <a. f <o. i zo.

^nacu PA Pm A'174o

r•

o- /03.

i,l x i 6c. 330 1 ( 3^7 1 3.z" a3; a5o as8
I

6u
^-- X7ooi - --- ;.240 37001 1 41oa 51ob 1 1 Sioo

400 ---4 $ac Boo boo - boo 500

No ` iooo l/oo ,ooa 6CO qoo 500
NO

-
.2 go o 50A0 00 0 - - 11D bO GGi7_ _

Z)0 ^
4 j^DOJ 1 :? CD 3j4eo flco .24

$y -i'i^Frdf ion w+^^
J o.sp N HC!

HC03 0.io5 o.,og 0.0e1 0,o76 ao77 0.0l^

^/ <2 <I

+ B33
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Tablie 0.1

SUMMAI'tY OF WASTE UISgPOiSAL PERMITS

t:rmi I: i
Nu. UatL
--

Material Ues cr i ioio
- - -e-- --

quan
--

t it Tuxictl^y Data
- - ^-- ----

l omnents
---,

I-.75 07/2I//!) I'ruprietar;y sulfamic ac.'ild base 35 glaI Sultamic acid: oral rat LOLO: IbtlU my/kg; liinpurilt:ies: Cr-6,184 Npm

sollution ( "Klene-Ox") from film ( NIOSH) Fe-34 ppm

i
d'_^reluping process; pll= I.7. Al-14 ppm

145 12/II//ij Used chromium pl,atiny solution; 55 y_al TL00II000-under 1 ppm (Chromic Acid) Analysils: Cir->20,000 ppm

tot:al acid normality = 1.9. ( NIOSII) Cu-2000 pPm
Fe- 1000 ppio

Class C toxic per Spili Table
(Chromic Acid)

i--75 12lI2//5 Jyrothetic salt solution bW yaI Nalhl: Class C toxic ( SpiII Table) Spectrochemic.il andlys is

cuntdlniny: showed rw ne,wy wetaIs

NaI1H - 13% NaN02: Cli1ss N toxic ( Spill Table)

NaA102 - 5%03
1 Nary03-24X

Na1AOZ - Hk
1120 - 5U%
pll = 12

146 UI/I^/1u. Unusea chemicals:

Oxalic acid 7u HIS Uxa6ic acid: Oral rat LUJO: 375 my/ky;

dermal rallh it L0511:211,00t),ny/kg;
TLm46:100U-IllUppm

Fuunmic Acid 2 ll,s Fonnic Acid: Oral rat L050:1I00 ruy/ky
(NIOSI1)

2-76 Ol/15/7b Unused chemicals:

IISr 19 lbs luhalatiun rat LLSU:Z ,USU ppm/I11 (NIOSII)

^HI 2 I11s ---- -
Ln

HC 104 3 Ibs Ora I rat IL050: 1100 my/ky ( NIUSH)

113PU4 5 yal Class U tuxic (Spill Table)
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^:H^Ir

TOI1e tD.il
SIArLMARY OF 111I1STE DIISP,OSAL PEiRMITS

3ermi¢
No. IUate Nladerial Desr-rintion Uuantit Tuxicitay Data Carmqioits _
-- -- , ----- ^- -- - ----

HC1 U.S gal Class b tuxic (SpillTable)

1-^P^^, gal I I

3-7u UC/I',/'!b 4lnused'^ ^cy^nide sulutilons.

4-16 I11/I9116 used absolrbing solutiun'
cuntaioiny:
IIy.(.112 (U.1167 Ib/ya l )

IIIbA {U.UI Ib/total)
K l:I

5-76 U)/fu/'Jt, It^ud battery acid curiitainiSiy

I I4, SOq and Pb.

6-7b Il*,Ud battery aLtd cuntaining

H^` Uq and Pb. •

7-76 UZ/I///b Used battery actd cuntaini'uy
11l'i0q and Pb.

8-7b U2/21J//6 Used battery acid containing
H1S04 arlO Pb.

9-lb 03/UU/7b Unused phoprietary oxalic acid
base materials (Turc:o pro,fucts
also contain citric acid):
Turco 4521-A
Turco 4521-8
Turco 4521-F
Artei 30

2 yaI iCat.egory "A" (WAC: 173) Cyanides are "CNW" per
WAC 173-30-9903.

'u yeh HyC1^:
0PaI rat 1rU50; I my/kg ( NI0511) -----

EDIA:
Clast, D tvxic ( JPiII Table)

It yal 112SO4: Cl,asl^ C tuxic (Spill Table)

"u ydl IIISI)q* Llass L tuxie ( Spill Table)

.y,Jl 112S1)q: Llass C wxie ( Spill Table) Analysis thuwcd :'.' Ibs

^ H2SI34/gaI dud I p11111 PIi

conmcenu-nl 14)11.

Z/b qal 112504: Class C Loxiic ( Spill table) ---

Oxalac acid: Oral rat L050: 375 my/k.y
erma rabbit LD50: 20,000 mg/ky;
Aqua4ic TLmgb: 1003-100 ppm ( NIOSII)

45 lbs
3u lbs Citrk Acid : O ral rat L050: 11.700 wg/kg
26 lbs Aquatiic 11-nl96: 1000-100 ppm ( NTOSII) fr
6 gal u,

^



i1ni t

Ilaite Mat:eir ial Descripti on
-,,------ -r ---

76 U3/011/A Unuseil proprietary EUTH base
chemicalls:
Ilampshio•e DEC
NadioHiash XRF
NI-bF3(1
NI-6R6 1

II I -bUll 1

Ib iut/utti/4 Ihwset) ichemicaIs:

NelS20y.2N20

IIe;,S0,1

Na111A^N .7N20

(NI14)?NI'04

/6 ill.i/ui4//r Ilouse^ proprietary Iljl'll4
oase y^ hemicals):
NI - IOIl
NF-1211
NIL-121
Uakite OEM 27-AU-56
Oakite OEM 27-AN-IZ
Phoenix 116
Phoenix 121

Phoenix 121-1
Phoenix 121-2
Phoenix 121-3
Phoenix 130
Turco 4512-B
Turco 4512-C

$#,;'4^f7 ?I !p n

Table R. %
i

SUMMARV OF WASTE UISPOSNIIL PERMITS

antity Toxicity Data

EUTA: Class 0 toxic (Spill Table)

3 gal
3 gaI
351 1 L s !
IOU His
25 his

/h II,

I11 Ilis --

I I1ls

Z5 Itr, AquaLic 11 iriyb: Illllll lull I1pm ( NIl1SIl)

10 yal 113P04: Llass I) ILOXii (`,lpill llable)
4 gal
4 yal
3 1/2 gal
2 gal
4 ga l
5 gal

1 gal
I gal
I ga1
4 gal
13 gal
11 gal

Ccbrnnien 1: s
--•-

MetaiI impruriiriw. (pln)

Al: 2000; .Fe:'dl
Al: 700; Fe:20; 11i:10

Al: 2011; Fe:d111

Al: 600; Fe:.''ll
Al: 600; Fe:2U
Al: 250; F'e:5; Ni:l
Al: 500; Fe:1(I; N1:5;

V:2; Co:?
Al: 200; Fe:lll; NI:I; V:1
Al: 500; Fe:S; Ni:2; V:1
Al: 300; Fe:S; Ni:3; V:1
Al: 350; Fe:7; Ni:3; V:2^
Al: 1000; Fe:lOD U
Al: 7Lxl; Fe:20

W
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Tab¶e D.l

SUMrU1RY OF WVASTIE DISPOSd1,L PEIRMIITS

eiirmi t
Poiu. Da ti Materi al Desc ription

----
luaiuitity Ifoxii.:it rD^^ta

---
Conimen ts

--
,

3-76 03/08//b UuLsed proprietary sulfamic Sulfam ic acicl: Oral rat LDLO: 1600 mg/kg -- -
acid base chemicals: ( WIICIsU )
Tt&co 4306-0 7b His
Wyaudotte 50b1 76 HIS

6-76 U3/I///t, Used hattery aicid containing lu,/ yeI 11;^1SO4I: Class C toxic (Spill Table) Analysis showed sulutiun to

H0O4 and Pb. be 5.7 N(Na) & canceiuied

t ppm III

/-76 ti,i/I///t, tISLd battery acid cuntaininy /u ,,, I 112SO4: t.iass I; twcic (!Spill Table)

II^Sllq

8-7b Iliwsed chemical5:
Ni plating solutiuu 1/1 yal - ^- I

4 II- CuSO,I. tlass A toxic (Spill Table)

Analy:a.is shuwed IS,
10 ppmi Co, 4w lipw hlu.

t uStly

9-)6 Uf/!://t> Ihioieeded chemica.Is

Fuining UpSO4

"Qhem-Polishingl" proprietary
solution

lI y,l 111403: Class C toxic (Spill Table)

5 gal NpS04: Class C tuxic (Spill Table)

"Chem-Pollisli" iunla n1
NNO I!i N^^SU4I.
Ana^y'Ais Shuwed Snlullun Lo

be 9.^ N in (H' ) an^l

conta ned 2110 ppm I u.

m
w
ut



Talsle u...

SUMMU1JtY Of WASTE DISPOSAL PEIRMITS

ermit
Dalte Mateir ial Description i Quantity! Toxicity Data -_ Comments

1-716 113/,[5/76 Unused chromic acid. 1O0 Ihs Class C tainic (Spill Table).

1-76 l16/;?4/ J6 Unuised chemicals :

NaAl02 55 q_ a i AnAilysis showedl:
Al: 1000 ppm; Cu : '40 ppm

Pri.^ prietary caus tic materials: Fe: 20 ppm; Ni: 21110 plam

Iiuco Aluminetch #2: Analysis showe(II:

Solution 5') ya I Al: 2 ppm; P: 20 0 ppin; Pb:

Powder IYh y,, 1 5 ppm

Piversey # 202 Al Cleaner 400 His Analysis shnwed:
P: 1%

w

Americain Equipment & Supply Ala 55 qeI ----- Analysis showed:

I'wpuse Synthetic Cleaner Cu: 10 ppnr•, Ie: i, ppni
p: 1011O ppm

I)iversey RX-1211U 2/'., y,i I - ---- Analysis shuwei:
A I : 20 ppm; I c Yu I1lim;
P: 1%

Selectron Electrocleaniny 1 qt Analysis shuwe l:
AI: 100 ppm; Lu: .1 I111in

Turco Alkaline Rust Remover 6 lbs Analysis showed:

Al: 10 ppm; Mn: 5 ppoi

,
m
w
In
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IT3blel u..l, °; . If

SUMM4Ntt OIF WA,STE DISPOSAL PERMITS

^ermit
No. Date Materiial 1)escript ion uanti ty Toxiicityr Data Canments
_ _- - i ----

t2-76 06,/29/76 UWised acliJalating solutions:

Co Plating solution I (l Analysis slnwed:
I I Co:>2%; Mg: 2 plpm;

Activating Solution,02

Ni Acid Solution

`1a Aittvating Solution 0 1

CupPer Acid Solution

Proprietary Chemi cals:

Unused "Zinctone" containing
ciuromic acid and nitric acid.

t3-76 06/29//6 Unus,ed Chemicals :

CuSll4

Fe2 (S04)3

NaN2P02

-----

I p^

I i

I I

I ^ --

20 ya l Chromic acidi:Class C toxic (Spill lable)

Nitric acid: Class C toixic: (Spill fable)

l00 lbs CuS(14: Class. A toxic (S,pill Table)

2 lbs Fe2(S04)j: Caass C toxic
(Spill Table)

1/4 lb

Ni: 200 ppm

Analysis sl^med:
CO: 10 ppun; N i : lUU ppm

Aijalysis sli.,wed:
Co: 300 ppm;; AI: , ppm;

Cr: l0 ppm; Cu: 100 ppm;

3^:
20 ppm; Mn: 10 I,lim; Ni:

Analysis snuwd:
All: 0.1 ppm; Ic: 0. 1 ppm;
Nj: 0.2 ppm

Analysis swwo(i:
Cu: 2%; Fe: l) p,pm,
Nil : 20 ppm

R
w
ut^

-°--- f„
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Table 11. 1
SUMMANV OF WASTE DISPOSAL PENMITS

ermit ^
Vo. DalEa

-
Material De scrip.io
- -

Qu rn1ti11:y Toxic it, Daltd________
-

Coiimrents
-t- ^ - ---

Urea 1 lb Nrea: Oral rat LD50: 14,300 img/kg; -----

TLm96: over 1000 ppm (NIOSN)

VZ05 saturated 2 pts V205: Class C toxic (Spill Table) 05 is an EIIW per WACIJ
difieuus solutVon

^
1 3:-303-9903.

Propr ietary Solu tio,o:

^elec:tron, Ltd., Ni, 3 pts - -- Analysis slxwed:
Noutral Solution Co: 0.1%; P: 1%; Ni:>

1-]6 ul/.dI//a (.ausl.ic materials in drums:

Drum No. 14 b! 11 , Analysis sluwed:
Al: 500 ppm; Iu:I ppm;

r•. ^ Fe: 500 ppm; Mq: 10 p,nu;
Mn: 5 ppm; Ni: Sil ppn,
Pb: 5 ppm; Sr :! n plnn;
U: 100 ppm.

Drum No. 40 39 His Analysis sIM1wL'II:

Al : 1000 ppm; [r: lu ppm;
Fe: 500 ppm; Mq: lu ppmi;
Mn: 5 ppm; Ni: Ino ppm;
Sr: 20 ppm.

Drum No. 31 15 1/2 - ---- Analysis sl.,wed:
gal Al: 5 ppm; Cd: 0 ppm;

Cr: 10 ppm; Cu: > 311110 ppm;
Mg: 10 ppm; N i : 30 ppm.

Drum No. 39 1/2 gal - ---- Analysis slnwed:
Al: 40 ppm; Cr: 4 ppm;
Fe: 90 ppm; Mg: 1 ppm;
Mn: 90 ppm; Ni: I ppm.
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1 ^ TfibleiU.1 '! •

SUMMARY OF WASTIE DISPIDSAL PE:NN^IITS

Ir1mit ' ' ' '
lu^. Dat.e M,aterial IXscri

e
tion --Quantiity I ITuxiciiX D o t:a Comments i

------ -----^---r---- -----------------^------I'---------•------..

-76 07/12/I'6 Strong acid scjlutiom i 1/7 ----- Analysi9 Showed:
yd 1 Al: EIU pptp; Co: 40 ppuu;

Cr: 110 ppn; Cu: 400 ppm;
Fe: 41001U ppm; Mg: U ppm;

i-.76 U18/U'41'I, Used batteryl aicid^ ounta'Ininy
u2iS,04 and Pb.

-/b 08/I//li, Ilnused chemi cills:

ettt_ nCid

Ulutbanolamiint!

w

Mencuriic nitrji,te

^udiumihydrox'I'de

t•terc±ap^oacet if.: acid

Cho linp chloride

heonyclnolic at:id

Phuisphwluolybolc acid

Sod i^ um chromail:e

Trichloroacetlic acid

In H2S04: Class C toxi'c ^Sp'lll Table),

+ y.il Class C tuxitI (Slill I Table)

t i' I Oral rat iD j•j: /lU iuyq'kg; dermali r„UUit

LOyU:: 12,20(1'mg/ky;! TLynylb: 1000 ppiu

I/u 1a1 Class ll toxi^^ (Spill fable)

1/0 yaI Class C toxic (Spill lfable)

I/ft tlal Oral rat'LD5,0: 21)0 ^mg/kg; ( N1i0SFI)

2 1/4 IbsOral rat LDyp: 340U my/kg; (NIOSH)

I/ti Il,s

I Ib

2 Ibs Class C toxic ( Spill Table). liuman
positive carcinogen ( NIOSH) I

1/4 lb Oral rat LD50: 51100 mg/kg; ( NIIO:5H)

Mn: 40 ppm; Mu: OUII ppm;
Ni: f100 ppm; V: 4 ppmF..

---•--
^i

----- ^

----- ^

tnA



erimi t
Vo. _ Date _ Matelial UleseriF

1-7b UO/I//7P Used P2I115 d es.icant

i-16 I1U/I1//b Used ED1FA solution.

.1-7b 04/111/0

1-16

Used "Cl soluitiun.

?-1b I11/II//L

I(I/7H//h3-16

Used balr:.tery acid cunt.aining
II jSU4 and Pb.

Used wei:tiny and luaminy agent
suhition.

Used inhibited HCl c leaning
su lut ioiii

5 lbs Inhalatiorr rat LC511: 1^17 mg/m3,/lN;
(NIOSH)

185 gal Class D toxic (Spill Table)

tiitv Toxici

i

I yt Cla^s II toxic (Spi
i
ll lalble). Ueryllium

is an animal positivr carcinogen.

J01.0 IIZSIDy: Class U tuxi' Mill Table)
ya I

b qal

1500- IICI: Class LI toxi( (',Iill lable)
301)U
gal

Anal,yyk showed:
Cu: iUA7K; Fe: 0.6%;
Mg: I041 ppm; Mn: 6l?U

pFrm; Moa 100 ppm; N'r:
300 ppm;; Pb: lUll ppm.

Arlaly.'sis showkd sulutiun
t''i.o contain I glu Uf He.

----- i i
i I

5blution cunsisl d of 1116
ml af.wettlny n IuAuninq

agents & N.ll+ld Ibb "t
uFamium.

Sulution was used I" diurust
degr'•eas ing su lvc"t sturi•a91e
tank..-Fresh suluumn
cOns isted of 20% III. G and It
almir)e based inhibitur.

Solution was used to pass-
ivat:e degreaser suivent

storage tank. Sulution
started with 1/4% citric

acid and thea had pll
adjusted to 8-9 by addi- r

t.ion of NI14011. ^

a

5-7b U9/112/7b Used citric acid and amnoniated 1319 gal Cithic acid! Oral rat LUy 0: 11,700 mg/kg;
citric acid solutions TLnryb: 1000-^10U ppni (NI(1SH)

Anrnonium hydroxide: Class C toxic (Spill
Table)

ion

I d ,,t
I .I . )

Table I).

SUMMARY OF WASTE DISPOSAL PERMITS

_..•



Pu:rmit ^
No. Date Matearial Ule scrilptiml

11-71 Nil/24/17 Unused 35% H2112 salution.

iU2/[U//7 Uiyusedl chemicals:

F13P04

Aqetic acid

3--/7 U3/0 I/// Ilu.used NI1,qF•HI= crystals.

lluiused ehenlic'als:

Nickel chloride

Nickel sulfate
_p

^ ;uJrum phusphate

Sod i um borate

Uoric acid

Cupric,sulfate

Li thium f luoride

ATuminum chloride

Sodium fluoride

Lj
c E. R^

^ ^^ Taqlle, t,. II

SUMMARY OIF WASIFE U6 SPOSI4L P'E,ItMll TS

Quant ty ToxiLc iIL LIUl: a iCaments
- -i -

I

6 ya6 Inhalation rat LCliO: 21Uh1q mg/m3; ---
( HIOSH)suspected carcinogen.

I yt Class 0 toxic (SpiII Tabye) •-----

1/:' Class C Toxic (Sl:iii'ill Table)
.ye0

4uu lis

Class U tuxic ( Spi I I Table)

11,5 Class U Toxid ( Spill Table).

I II Oral rat I.U^O: I2;930 nug/kg; ( N111-11)

1 IiI Oral rat Ibr ,: 2,66U mg/Ikg; TLiii96
1000-I0 ppm,^N10Sll)

I I1i Oral rat. LUyw: 2,660 myl/kg; (NIOSII)

6 lbs Class A toxic. ( Spi.11 Taible) -- ----

I I6 -- ---

i Ib

1 Ib Class C toxic: ( Spill Table)
C.

N
r̂



Table! k?_'

SUMMARY OF WAS'ffi DI:iPOSAL PIEIPIMIIIrs

-mit
Udte Material Descri tion

----------- -----P-r---
Quantity

-
Tuxifit, Data

--------------- ----
Ccmnments °- ----

17 Ul/U7/1/ Unwsed chemic:als,:
--- ---

I:upruus cyanilde I ib Aquatic lll_rrryb: 10- 1 ppm Copper cyanides are Elliwl per
WAC 173•-303-9903.

',udiunu cyanide I lb Class A I:qxic. (Spi-Il lable) Sodium cyanide is aor LHIW
per WAC l/3-303-99113.

I7 lls/uli/l/ Ilnused c hemica ls:T -

kuninniwn fluuride

i

,oldiunn f luoride

,udium cihromate

Menoniuni citrate

uxalic acid

Citric acid

Itarium perchlorate

A!nnonium ceric sultate

-77 03/09/77 Unused potassium cyanide.

4 Ib, f.Iass 11 IL^axii:: ( SIPi 11 lable) ----

2 1/7 ClassG loxir. (SpQll I,+ble)

4 Ills Ciass C ituxir: (Spii 11 Iable). Ilumanl Pus- -----
itive Lii-cinoyen. (NI U`dl)

3 Ills Cla^s II auxic (Spill )able).

12 Ills Oral ratl.l1y0: 315 my /ky; dermiri rabbit: -----
20,00U' mcg/kg; TLrrr96: IUO(1-lU(1 ppm (NIOSII)

6 Ills Oral rat LU50: I1„7110 mg/kg; TLm96: -----
1000-100 ppm (NIOSI1)

4 lbs

4 lbs

1/2 lb Class A toxic ( Spill Table) Po,tassium cyanide is an EI1W
per WAC 113-303-9903.



11i.}a ,^^^
/ s/ '. I

T i1u rJ^

Permi 1;

SUrMU1RY 0F: WASfiE DISPOSAL PERMITS ^

"o, hate Meteria.l Descri tiom Queutiy
-------

Tox ici^ Data _ Ccmments
_.-----'-- ----- -^=- -----

91L1-77 (0/09/77 Unusr:d chroaolc acid. 6 lbs [111ass.C toxic ( Spill Talblle) ^

11-77 04/13/// Unused chemicals:

KNOy. 7 16s ----- --•---' i

1;^Cr.U7 II,; CIP,ass C toxic ( Spill Talble). Iluman posi- -----

Ida,l]'?0/

rd^ ILI,n5U7
,a.
P^. I I,Ief.^11102

13-71 ub/: 1/// Ilse,l 112S04 solutlun.

14-77 Uio/11//1 Unneeded uiickel sulfal[e
solution.

15-77 09/13/77 llnu sed che:nricals:
---

Alkaline rust remover
( proprietary chemical).

Wyandotte 5061
( proprietary chemical)

Anmurrium persulfate

Ethylenedi amilue

t.ive carcinogen. ( N10,511)

ih Cdass. V toxic ( Spill Table). Nwnan posi-

t.'ivJ tercinuyen. ( NIOSH)

Lh aI ,,.r. LUhII: 1,53.11 my/ky (N104l)

a'j yai Clas:, I. Loxic (S"ilI Table)

^y,rl faass 0 toxic (&pilE Table)

440 lbs -----

200 lbs

220 lbs Oral rat LD50: 020Img/kg ( N10S11)

39
yal Class C toxic (Spill Table)

Solution vha% /01 II-',I1,1..

AnaBys3s Su,,,^^rd:
Al: 34M) aa::rr, 11 : 'x1: ppiu;

Mo: 500 i+i : ':, 10 ppm;
Zn: 300 ppw; I'h ^ ru Iqmi;

Mn: bU 9)^un; i u i o1uu.

Analysua 4 , I. ul
oickeV su+.larr in ^ QuUuu.

Proprietary cheuncal is
^sodium bisuifate base.



,,
Table

SUMMA.RII OF WASTE DISPOSJIL ^PERNIIT:S

)eurmit
No. Da t e Material De scri ption I uanRit To;^c i city D+al[ir l:onJments

----------^-----^----------^--^-- - -- ----

Nickel oxide 12' lbs INickel ( t1) oxiaiiE:: aniimal positive car- +--•--
icinogen ( NIOSH)I ,

Mixed nickel, copper land 66 His Iron ( I11) okidie,: Arluai^ti'c Tlmy 6 : over
iron oxides. 1000 ppm; human suspected c:arcinogen

(N10SIH)

Copper (1) oxidIle
(N10S11).

Ib-77 fuy/Ii/I/ Used product containiorg aP,um- 4110 His
inum nitrate and,sodium nitrate.

I-78 ul/nu/Jit Used solution euintaining
NaN03, Na2S04, N'aCi,
Na2CO3.1

?-78 u1/r1)/7n used solution cuortaiuiny
NaN03, Na2SO4, Na", and
Na2C03.;

1-78 03/07/70 Used solution conrtaining
NaN03,Nd2SO4, NaCl, and
NA2C03.,

urali ra^it LD50: 470 my/kg

It)UU yal NaLI: urdl rat 11.IL,jI: h1100 mg/ky Aquatic
TLlnyb: over 10010 pln.u (NIOSH)

Na2C03: Oral rat Ilrlu : 4(ll00 mg/kg (NIUSH)

Illllu ya I NaC I: Oral r at Lt)i,ll: .iUliU iirg/kg; Aquatic
TLmgb: over IUOiU ppun (NIOSH)

Na2C03: Oral rat I UI o : 4000 mg/kg (NIOS)1)

3000 gal NaCl: o ral r at LI)yO: _`OUl) rirg/kg; Aquatic
TLm96: over 100i0 jrPm; (NIUSII)

Na2C03: Oral rat LDLo: 40011 mg/ky (NIOSH)

i-78 05/02/78 Unneeded proprietary chemical
"Cimplus-22" containing NaN02.

55 gal Class B. toxic (Spill Table)

Analysis shuwed:
Mg: 5000 ppm; Ft,:. 1000 ppm;
Cu: 100 ppm; I1: Ill ppm; Mn:
10 ppm.

Analysis shuweii:
Al: lb ppm; fr: ' ppm;
fet 10 ppm; Ni: III ppm.

Waste estlmated to cun-
tain 5% NaNtll.

----- ^

in
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WAC 173-303-9904 Dangerous waste sources list.

DANGEROUS WASTE SOURCES LIST

Dangerous
Waste No. Sources

- NoRSpeciirC Sourccs

(V>nrnr

FOOI The following spent haiogenatcd solvents used

in degreasing: Te[rachiorothyiene, trichioro-
ethylene, methylene chloride. 1,1,1-

trichioroethane^-carbon- tetrachlonride, asd. the
chlorinated (luoracarbons; and sludga from
the recovery of the solvents in dcgreasing
operations. ( See footnote 1, below.)

F002 The following spent halogenated solvents:
Tetrachiorothylene, methylene chloride,
trichloroethylene, 1, 1. 1 -trichloroethane,
c^lorobeazene. 1.I,-'-trichloro- 1,2.2-tri-

- ;luoroet.^.atto: o-dic;tiornobcnaone, triehloro-
;'iuoromethane: and the still bottoms from the

recovery of these solvents. (See footnote I,
below.)

FOd3 The following spent nonoaiogenated solvents:
Xylene. acetone, ethyl acetate, ethyl benzene,
ethyl ether, methyl isobutyl ketone, n-butyl
alcohol, ryclohezanone, and methanol; and

the still bottoms from the recovery of these
solvents.



MU-3514
^°L3i,^99i1: U.m^_erou• i a, :e R,..,^unu m

Dan¢erous
-`Naste No. Sources Is:c `,o'•^ Sources

waste FOO1 or F002 con-itttow that their
}1(mb The foilowing spent nonhalogenated solvents: tains greater than one percent of these listed
- ^r••>els and !*^yiic aod_ nitrobsnt^nrand _ --_

halOgC13ted `-91Yent_ to A!sigriale IbCr waste
the still bottoms from the recovery of these

EHW.
solvatts.

Specific Soirees
FU05 The following spent nonhalogenated soivenu:

Toluene, methyl ethyl ketone, carbon disul- Wood -

de, isobutanol, pyridinc and the still bot-fi K001 Bottom sediment sludge from the treatment
toms from the recovery of these solvents. of wastewaters from wood preserving pro-

r006
- -- " -Wastewater treatment sludges from uer.ro- - _----- _-_.cesses that use cre0.40te and/ or pentaC oro-

plating operations except from the iollow,ng phenol. ( See footnote 2, below.)
pr e<sa; (1) Sulft<ric add_ anodiung of alu- r ,, ,; pia,,,rn r.c
minum: ( 2) tin plating on carbon steel: (3)

v. __

zinc plating (segregated-basis)- on carbon K002 Wastewater treatment sludge from the pro-

steel; (4) aluminum or zinc-aluminum plating duction of chrome yellow and orange

on carbon sted; ( 5) cleaning/stripping az^- ptgmrnu-

^4^ .
^ .... and aluminum plating on....,ed^;.-itk '^^ _.- K003 Wastewatar ttYatmalt sludge from the pro-^ ^ f̂ y ^j^y ..^^. ^

-,1^Ej^2.W'.---fl})^.UE!ldl^- Clrhtl{Yad\d.anYW ... •ductton of-moiybdate at^ttga •N{y-{,r,,N
.. alumlAnmr- --••^b of.. i.. .y...

K004 Wastewater ireatment sludge from the pro-
f0i9 ^-^.-....,... r^.,r ^..^.•-^.... ..-_-ment__ludges_from ;ie_- nf.Mine yellow pigments

chemical conversion coating of aluminum.
K005 Wastewater treatment sludge from the pro-

F007 Soent cyanide latin bath solutions fromP B duction of chrome green pigments.
neeratiansexcent for precousl

- _ --i-........ler , eMnr rvan,ae _ l]IaL'IP
{^6
^ W^tewa^r t>e^tttreni siud ge feotn the ^

;,Ath soiut,ionsl, duction of chrotne oxide grcen pi gments
(annydrous and hytirated).

F008 Plating bath sludges from the bottom of piat-
ing baths from electroplating operations K007 Wastewater treatment sludge from the pro-

- --- --- -------- -- ,..........^ ,..-' - ĉ used in the ......wncr2 anidc ari:' duction of iron blue pigments..Ny
'- cept for precious metals electroplating bata KOOS Oven residue from the production of chrome

sludges). ----- -- - {,xiue ¢r`Rn p"Igments.
- F009 ._..., _^ - --^em sii,pping arG ...^.,.., __.... ....,..._r._ .r;wu Lsemitsl5:

from eleetropiattng ooerat3ons w¢cre =+aa:.:a
i- ^9 Distillation bottoms from the production ofor areaousiit the procecs ( ezceptare uxd

acetaldehyde from ethylene.metals electroplating spent strioping inc
cleaning bath soiutions). K010 Distillation side cuts from the production of

F010 Quenching bath sludge from oii batns fram at9Wdehyde from ethylene.

metal heat treating operatiotts where cyanides KOI 1 Bottom stream from the wastewater stripper
are used in the process ( except for precious in the production of acrylonitrile.
ittelafs-hcav-4matingquenching- lzeth-sludgc ).

K013 Bottom stream from the acetonittiie wiumn
FOl l Spent cyanide solutions from salt bath pot in the production of acryionitrile.

cleaning from metai heat treating openttons
K014 $ottoms from the acetonitriie purification

- - --------

(except for preaious meuls heat-treating

- `
column in the production of acrybnitrik.

wi pntsQent ^de solutions from sait
cleaning). K015 Still bottoms from the distillation of benayl

h'012 Quenching stastewater treatment sludges chloride. (See footnote 2, below.)

from maul itrat-trcatina operations wnere KOl6 Heavy ends or distillation residues from the
cyanides are used in the process (except-for ------ - -production of carbon tetraehloride. (See f'eet-

.----- ----.--
wastewater treatment sludges)-

K017 Heavv ends ( still bottoms) from the purifia-
I Although WAC 173-303-08'- states :^.a: r.on column in the production of epiehloro-

these wastes are DW, WAC l', 3-303-J'Oi 5,. hydrin. ( See footnote 2. below.)
---=-- -----`--- --- ^,.. ^,^3 ^ _. -kI1- - 6W1edgC. tcqlilro ^ct,c,a^--- °-----...,v _̂o ^}PO1_r.

Iei tss-w wAe-y 11.1 d- 5 1 l6/27/$4l



Daneerous "'aste Re2ui2tin,n
IIHI-3514

173-7q L99bJ

Gana•rou> -a^e'r

liaste No Sources 'wasec ^c Source>

_ rnta dends from inH=vy K085 Distillation of fractionation column bottoms,
eshyl chloride produetion. (See footnote from the production of chlorobenzenes. (See
bebw.) footnote 2• below.)

K019 Heavy ends from the distillation of ethylene K105 Separated aqueous stream from the reactor
diehlorido in ethylene dichloride production. product washing step in the production of

(See footnote 2, bcbw.) ohlorobeazettes. (See footttote 2, below.)

K020 Heavy ends from the distillation of vinyl Expiosiviis:
chloride in vinyl chloride monomer produc- K0A4 Wastewater treatment sludges from the man-

_- uon.(See footnote 2, below.) ufacturing and processing of ezpiosives.

K021 -Aqueousspent-antimony satalyst-wastc from K045 Spent carbon from the treatment of wute-
. fltforOmethalte5 prl7dttcuollASCE fOOtnINe _^

watu iint3iniug elploSlves.

4^Py ._ ..betow.) °

KOZZ

___ _

Distillation bottom tars from the production K^b wastewater treatment sludges from the man-
ufacturing, formulation and loading of lead-

^_•, of phenol/acetone from cumene based initiating compounds.
K023 Distillation li gh t ends from the production of i:6=7 Pink/red water from TNT operations.

r s, phthalic anhydride from naphthaiene.

K024 --Distiilatia-r bottotns- drom--the product ion o:
inorganic Caemicals

phthalic anhydride from naphthalene. K071 Brine puriGcation muds from the mercury

K>79a -,:,,.:_ t:_^. a_ r_ ^.^_ »: or.u........- utsw,a_uv_„ „ y. ^.-,..^ ,,.,... the
cell process in chiorine production, where

rty separately prepurified brine is not used.
phthalic anhydride from ortbo-zylene

x073---- chleristatetil- hydtoc;arboo- wastc- from the pu.
K09d Distillation bottoms from the production of rification step of the diaphragm cell process

phthalic anhydride from ortho-zyiene.
using graphite an9des in chlorine production.

K"uv Distillation botttmu from the production of (See footnote 2, below.)

nitroum^cu7e py the .7„aatv.: Of K.... . K 106 Wastewater treatment sludge from the mer-

K026 Stripping still tails from the production of cury cell proeess in chlorine production.
methyl ethyl pyridines. Petroleum Refining

K027 Centrifuge and distillation residues frvm cot- K's Dissolved air flotation (DAF) float from the
urne diisocyanate production. petroleum refining industry.

K028 Spent catalyst from the hydrochlorinator re- K049 Slop oil emulsion solids from the petroleum
.^n.. ^.F....^^:.,.^^...̂. ^-Y :.:°u:-u:u: refning industry

ethane. (See lootnoie 2, below.)
.

K050 Hcat exchanger bundle cleaning sludge from
K029 Waste from the product steam stripper in the the petroleum refining industry.

oroduction of 1:i.1=trichioroethant. (Sce

foots,ate Z-beldw =_ K05 i API separator sludge from the petroleum rc-
fining industry.

K_095 Distillation bottoms from the produetion of
1-trichloroetbane. ( See footnote 2.1,1 K052 Tank bottoms (leaded) from the petroleum,

below.) refining industry.

-- ---------- ----1EM --Hcavy •^'^ the heavy ^^da r^i,.^,n rr^,n-sted3 .r _ .. ., ^._.._. . lr9! and Sted

th.. production of 1,1,1-trichloroethane. (See K061 $tni.ssion control dust/sludge from the pri•
_ feoenote 2. below.) mary production of steel in elee:rie furnaas.

K030 Column bottoms or heavy ends from the
^

Kp^ ^^ pic^ liquor from steel ftnishing
^ -^ - ^^inwsemmt of i.i?ninei,Mi1V Mr AHf^_t^-p ata= _.. __._.__ ,!_._ and perauons.

pzrchlaroethyiene. ( See footnote 2, below.)
Pestieides

3^0g^
,,,

Distntation boiiom3hom aniline produaior..
t"0 " i3vproduct salu generated in the roduttion

K10' proeess residues from aniiine eztrac:ion from o_ ugb A-a,3d .=cw°'^^ °^a . P,.... o.....
the production of aniline.

- -------- .^^_-_ ^k'^ttwatcr -treatment-siudge from the pro-
Kiiri i.ombined wastewater s:reams generatec auaion of chlordane. (See footnote 3. below.)

from nitrn}Ynz'nc,;aniiine proauction.

(6/27/34) TO. 173-303 WAC-P 1131
^-^L



1-l..1n1-9u(1: =-3514

%1kJsle NO.

from arsenic or
K933-- - Waatewater-and-scrub-wate_r from the cnior-

organaarsenie ciin;^;,,und,°.
ination of cyelopentadiene in the production
of ghI^^l•^e (See footnote 3, below.) K102 Residue from the use of activated carbon for

decolorization
Filter solids from the fdttation of hatacfiluo-

on in the production of veterinary
pharmaceuticals from arsenic or organo-

-c)islopentaadiex-in the production of chlor-
arsenic compounds.

K097 Vacuum stripper discharge from the chloi-
Ink F°r°wlauoe

dane chlorinator in the production of chlor- K086

dane. (See footnote 3. below.)

Lf X
d,,
..r

Q,

K035 Wastewater treatment sludges generated in

the production of creosote.

K036 Still bottoms from toluene reclamation distill-

ation in the production of disiiifoton.

K037 Wastewater treatment sludges from the pro-
dttction of disuifoton.

K038 Wastewater from the washing and stripping
of phorate production. (See footnote 3,

K039

K040

Flter cake from the filtration of

diethylphosphorodithioie acid in the produc-

tion of phorate. (Set footnote 3, below.)

Wa3Yewater trcit,Tient -sludge-frotn--the pm-

duetion of phorate. (See footnote 3, below )

..
-- r-°.._..-.--K114L W3;iGw5ior ircaitneM-3}u"a . theusc , '.r0=

duction of toaaphene. (See footnote 3, below.)

Solvent washes and sludges, caustic washes
and sludges, or water washes and sludges
from cleaning tubs and equipment used in the
formulation of ink from pigments. driers.
soaps, and stabilizers containing chromium
and lead.

Coking:

K060 Ammonia still-lime sludge from coking
operations.

K087 Decanter tank tar sludge from coking

operations.

2 These wastes contain or may contain halo-

genated hydrocarbons. Although WAC I73T

303-082 states that these wastes are DW,

WAC 173-303-070(5), special knowledge,
r.r,l-nirrt oenerators who know that their wast€
---- _-
contains greater than one percent of thesF
listed halogenated hydrocarbons to designatr
their waste EHW.

303-082 states that these wastes are DW,
,,^'.4C !"3-303-070(5), special knowledge,

ducIion

3 These wastes contain or may contain X Cate•
_ K098 Untreated process wastewater from the pro-
--- ---- of toxaphene. (See footnote 3. below.) gory toxic constituents. Although WAC 173-

" K042 Heavy ends or cistiiiat:or.

.#isttiiatton of ic.,acs -

duction of 2;4,3
oro e _:._ :°^ s,._- ----- ----- ------.-_ ^^ scr.c ators who kaaw that thetr waste

=T. (^ footnotc

K043

contains greater than 0.1 percent of these

tion

!!sled- toxic cotutituents to_designale their2,6-Dichlorophenol waste from the produc-
of 2,4-D. (See footnote ; betow ^ waste EHW.

K1199 - UntrLlted-wa4tCwater ftOnt-the-prnduclNn-uf"- - 1._titatutorv Autfiority: Cftapter70.105 RCW. 84-09-08$
2.4-D. (See footnote 2, below.) IOrder DE 83-36). § 173-303-9904, filed 4/18/84.

Seeaadary Lnd: Statutory Authority: Chapter 70.105 RCW and RCW

K069 Emissian control dust/sludge from secandary
70.95.260. 82-05-023 ( Order DE 81-33). § 173-303-

Ma ^- 9904, 6led 2/10/82.1
,^.u ,r^^u.,,.a-

K100 Waste l'aehino solution from acid leaching of
- - - - -- ---- ----- Cm6aQtU =tttla dust/sludge from sw+nda:`j

[ead smeiting_

Veteriaary Pharmacentieals

ort o-_ •a r___ tilq_.<-_.--__._. __--_.__ ^tiara^ar•RLO' ...a. " _.__O^ O --

ing the production of veterinary pharmaceud-
cals from arsenie or organo-arsenic
compounds.

R101 Distiliation tar residues from the distillation
of aniline-based compounds in ene product:on

- --- -- - - f6 1734117 IYACy 114j
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-A R`c F '

r^= Toxicity Data for Basin No. 1 Solids
r^-=

Ws
...._.4

^
Presumed

- oxic ^_oncen trat> >n of Presumed Form (wt.
^°
UonsLi

'
tUeirt- r orm ..a..eac^> - 77 _

Ca Ca(OH)2 D u:GS ; C.16 0.19 0.13 0.57 O.C

Ni---- C(Soiil 0 03 0 02 0 02 0 02 160 0 06. . . . . .
iaDie)

P Na3PO4 C'-o""+ :._-7 7.64 0.69 0.69 0.48 -- --
'ao ie;

Si Na231307 0 (N:0SH) 2.21 2.21 2.53 2.67 2.07 8.14 1.75

F NaF ".9e 11.71 13.48 14.15 13.48 15.69 14.81

p._- --Na240" 0.05 0.05

Ba BaC03 0 (v'•CSr) -- -- -- -- -- 0.01 0.01

_-7- 6
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WAC 173=303=9306-TaXIC - GANGERvUS

WASTE MIXTURES GRAPH.

DW

URQESIGFiAT$u

EHW

- -

0.001 0.01 0.1 1.0

- ---FQUJVA.LENTCONCENTAATION (X)

(cs 173-,w3 wAC-Y. 1za1
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€ q:, ,Y- ] _nt Co,,,ersi: a'.an5_1f_IrSZiG i`ldtPrial

(Solids Samoles)

Samole No . c r. (y)

v

= i-5 0.014

I-12 ^'a^ .

^t, T 11

he`a

°r^•. _-._ ... -

.-....
.n.°v .^'i i

0-Q 0.015

TABLE F.--

Toxicity ^^ata ^or 3zs^^ Nc. 7 _^au1a ^amo^e^

Presumed Toxic Concentration of Presumed Form (wt. X)
Constituent Form Cateaorv :-2 1n I72 I73 T=1

F' NaF C 'Soill ;.1? 0.55 0.76 0.95 0.96
Tahla?

N63- NaN03 30:11 31.06- - 20.56-- 21.89 18 . 59

SOaw N49504 -- 1.51 2.31 2.96 3.48 3.89

COj= Ng^rn3 -_ 0.41 -- -- 0.41 --

::^^MI 11}- •^_^r^- -1 \GfIL^I j- -E-{NiOSk!?-- 0.70 0_53 0.53 0,54 0.47
,
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`^ a_ CQU7VBTenC c.r_Urt_ t__-eeTt^
-. tlOnS Ofnf 1•G xic ^I, dt..n F idlc

k LIqUI U .)QIIIUIC]J

Samole No . E.C. (%)

1-2 < 0,001

- I-^ < J.VU'I

I=T2 < 0.001

ry,^
nm

'ti'y _• --

_ I-15 0.001
:z".

! h

TABLE F.5

IIlnner° vater;al RatioS

Samole No . c ' zor-ion/wt. liauid oortion)

I-2 .-^

I-5 2•11

1-12 1.63

1-13 2•'-C

I-15 1.90

6 -69
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-aaL= =.c

E C (%) of Combined Solids/Liouid Portions

(presumes 50X of initial liquid is removed)

^ample No . E.C. (%)

-^ 0.00?I

I-5 0.011

-- , „ u.uii

u,l=1y O

y`
".

1-15

-.. w;..: .° __- ... .<

-qBLE .-

Carcinooenic '^ater,a's - -icuic Phase

.... . .. ...... .._- __.
Presumed Evaluation^ Concentration of Presumed Form (wt. Xl

_ Constituent Form (oer NIOSH) ^-ZT7^=1"^T3^Tr-

Cr VI NapCrOq Human
positiv€ O1 0:01 0:01 0.02 0.01

;-z -60
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'rELE F...

Carcinogenic Materials - Solids Phase

Carcinogenic
Presumed Evaluation Concentration of Presumed Form (wt. X)

Constituent Form (NIOSH) 1 -2 i=^ 1-12 ^T3 1T5 b=T0-9

F^ _ ^^^^u^' -umar 1.25 ,,.23 O.2i O.Zd 0.19 0.49 0.14
suspected

=j Mi(11t)2 Animal_ 0.03 0.02 0.02 0.02 0.02 0.06 --
" positive

^-- e

*In order to provide conservatism i n estimating carcinoaenic potential, all
the iron is calculated as beina present as Fe?0,; Fe304 is not
coasidered carcinogenic.

Tab'e ^.9

_3-r'sac'n No. I

Waste Number
Critaria Waste Designation (per WAC-173-104^

To__zic_it_v EHW (with presumptions as WT-01

described in body of reoort).

Persistence Non-designated for PAH;

potential desiqnation as D.W.
for HH criteria.

.j:tP_-_---r-ra5. ..
^n

. R-a- Î SrC- .^j^.ns_` .. ^• .`-..- ...:. .. ... ,^. ^^^^

(possible assignment
of waste number WP02).

3 -ri
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Apo c NOIX G

UAKGEROUS 'IAST= NAR,a^':,^iST.Cj pATA
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'A3LE u.'

pH of SamD1e5

183-H ?dSin NC. '

SdRID^? NC ,

I-2 9.z3

I-5 9.32

I='2 9.5d

- I-13 9.66

I-15 9.71

5-5a
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TABLE G.2

O F ..,'.. - . . fi .y ^^y I.Ili^ '.•' ^T=jN !^r 1])1'1 1 _.wl
.
n

..
l^

- CIMlI"lYC1- M...^ ^••

FOR csIartpCiERISTIC OF EP TOXICITY

Dri - EHtJ

FpA Maximum Maximum

--- --CHazardous haS2 Cjneen[ra[ton Concen[raCion

ContaminanC (mR/L) (m¢/L)

i D0n4 Arsenic S.E-5E0 ^500
_€<

.
rw-, --------= D005

-- - ---
- - ^-^arZUm - -- (}t7iu,l 0 - n nnnuuv.,

n006 --Cadmium 1.0-100 >100

Df107 ^hrom;in .. 5.o-500 >500

n008 - !.ead 5.0-500 >500

D0_ o_:, CCCLL: % >20

D010 Seieniun 1.0-100 >100

DOII SiLver 5.0-500 >500

.._ _ .

Chalenei -

D013 Lindane i1,2,3,.,5,o- ^•4-40 >40

Hexachlorocyclohexane, gamma '.somec

IN114 Methnxvchinr (1,L,1-Trtchlnr^2.2-bis 10.0-L,000 >L,bnb
(p-mrChuxyphenvl-ethane)

. ._. _ __.-..M'• ^ .._ YSSE^Inh^nP ( C^n^I,nC^n Trrhnical
^

II.J-lll >50. 1 ^ I ll ^11"`A•

C1IIOYindAtCd Pnm(fhPnp, 67-6Q7

ri,lOrLne1

DOLb - - ?;4-0 (2;4=DicdrlarophenoxwaceCic-acid) 1-n.0-1-,000 - - >1,000

LN 2,145-T7 (cttvex) 1.0-100 >100
-----------.--.._ _ '^rir!^lnronhenosr•?coo!oniC aCid)

-.. .. - cc_^_--. >2. ': =._u0i= - c

8-05



'.ABLE G.3

EP Toxicity Evaluation -"fnner" Basin Filtrate Samoles[ ^1 .^^.

1"c3-n Basin No.

ae

Constituent
P`:z...

Arsenic

Barium

Cadmium

Chromium VI

Lead

Selenium

Silver

_2

< 0.5 < 0.5 <0,_ <0,5 <0.5

< 0.2 < 0.2 <0.2 <0.2 < 0.2

s 0.4 < C .4 <C.= <C.41 <0.4

50 81 57 60 54

< 2.5 < 2.5 <2.5 <2.5 <2.5

< 0.'• :.' ` . <0.1 <0.1

<0.5 < 0.^ <0.5 <0.5 <0.5
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r^

Lr-
..-.s

TABLE 6.4

EP Toxicity Evaluation - "Inner" Basin Leachate Samples

183-H Basin No. 1

Concentration in Sample (mq/L
Constituent

ArCP11i,r

Barium

Cadmium

Chromium VI

r _Lead

-Seleniwm -

^ Silver

1-2 I-5 1-12 I-13 1-15

< 0.5 - -_< 0.5 - - < 0.5 <0.5 - <0.5

0.03 0.03 < 0.02 0.02 < 0.02

0.06 0.06 0.07 <0.04 0.06

i.6 2.2 1.7 0.9 0.8

< 0:6- < 0.-6- < 0:6- <0.6 <o.fi

< 0.1 < 0.1 < 0.1 <0.1 <0.1

< 0.1 < 0.1 < 0.1 <0.1 <0.1
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YeiS

rw^ ,

^y..

TABLE G.5

EP Toxictty Evaluation - 1'Outer' Basin Leachate Samples

183-H Basin No. 1

... . -1iV11s1+.ItUCllt

Arsenic

Barium

i,auiTillLTi

_Chromium VI

Lead

Selenium

Silvei'

Cnn cantratinn (mq/L)

V-yj^ U-y

< 0.5 <0.5

0.05 0.07

0.05 0.05

1.7 1.7

< 0.6 <0.6

< 0.1 0.2

< 0.5 <0.5
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-- -cPTOX_C:-

183-H BASIN Na. i

I2

ry i-iz

^^•^ i-i3

^:,^,

J_ -`Tvolcme-ratio, Calculated combined
ncentratfofi °

L

Crvi Ooncentraticn--- -Leachote CrVi concentration
in Filtrate (m /L) in Leachate Fi^te (mq /L)
- - ^

2.90

81 2.2 54.78 3.62

57 1.7 39.12 3.08

€0 -- - i - 0, -- 52. 36 2.01

54- 0.8 44.85 1.96

TABLE G.7

^'- -- --- ----- --
SU

-
MMARY OF BASIN N0. 1 WASTE OESIGNATION PER WAC 73-303-90

- ia^-u an^tu Nn t

Characteristic .Jaste 9esianation Was^e Number Assigned

----- inyn'ta^.nality ----
^.

rnrrncivitv- - --••--•-•-^

Reactivity

EP Toxicity

-- ---^.------^ - ---- -- -- ----

1W D001

-non-designated

non-designated -

non-designated at this time; -
confirmation testing of mercury
concentrationS possible
folloWing liqiiiA transfor to
-arl^xrant -

,

M1'wci n -- rvJ.......... -..-....
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OIt_
,&

Rockwll Hanford Opwalions
"mCySYale.^-!e Crn..n

P.O. Box 800
nUt:nwcu

RIChIanQ, WA 49352 I^^LCfIli7UUf7tl1

OCT 31 1le3 in reply, refer to letter R83-3977

--Mn E. k.-Weakley;-Principal-Engineer
Fuels Engineering Department
Yw nuucaanYYa^. :ca

Post Office Box 490
Richland, Washington 99352

"ucar Mr. Weakley:

(..-r7 DISPOSAL OF INORGAN IC CHEMICAL WASTES FROM THE UNC FUELS OPERATION

o-c-_-. r .i
^a^

o^n -_M^q-222 (Unclassified)nuv^^ May 19800, , ,
^. 0. L. McCall, "Hanford Radioactive Solid Waste,

Packaainc, Storage anc Disposal Requirements"
w..

--..--. ........... .-.,...____ .. .--' - - .rtN
n--;7 ^o 1 n01 C A I1-.k1... r.

: 1 I -GL, -1JU.l, - G.-n: 1lpa I C] LY

J. F. Albaugh and G. F. Boothe, same subject

(c) Letter, June 1, 1983, R. A. Zinsli to
E. A. Weakley, same subject

kd) jaHO-tv+-i39 ( unciassified)., July 1983,
G. F. Boothe "Environmental Protection

. •
,

Manial . •

(e) 'etter, 'eotemoer E, 1983, E: A. Weakley to
-- -- R. ,•'^. ..4:n5li.--.3TesU..,)ett

(f) Letter, October 7, 1983, G. F. Boothe to
H-C. 90ynton; °RelluzretnentS for Disposal of
Inorganic Chemical Wastes from UNC Nuclear
Industries Fuels Operation"

Reference f'b)- requests Rockwell Hanford Operations (Rockwell) to
assist in expioring potential ziisposal options for the UNC Nuclear
Industries (UNC) fuels operation dried process waste. Currently, a

- -pr,6Ce„s y^ste slur.rv i s rinn..^r..nea;rud^.. in the 100-H Area evaporation- - - .- J ^ ,.
basins. Development of a waste solidification facility is in
1ro1^ -s-- Annually, i.5 miilion pounds of dried process waste

_ . _)
i

.
---charact:el'72EG-1nl^eterence (b std be produced which contains

approximately 0.08% uranium by weight with enrichment up to 1.25%.

-The-cptia3ns f^Yr-di3pOsa-l--3f the dried process waste at the Hanford
sanltary landfill and the Radioactive Burial Grounds have been
revi@wed by--Zoek-well. Ref:re::ce (c; states that the enriched process
waste must oe co.^.s'^erec ..ow--eve Maste '__'N) as prescribed by the
R¢n°F n¢^n _ . - a . Order Ed20 (June_2,_1983).

.,-^?
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Rockwell
Intemational

It. E. A. Weakley

LCT 31

Reference ( e) requests that Rockwell review further the potential for

the development of a "Threshold Quantity° of radioactivity in waste
---- ---

wnich couid be applied to the process waste. The DOE Inte ri m Draft

Order 5820 ( June 2, 1983) allows for the site specific development of
---------- - • • _,.^,.^.^^ .._^,,,^..a- "Threshoid Quantity. " This rzas ..^^ ....,..+ is defined as "a quantity or

c.,^nce.n.trarion of radioacti_vit_y above which the waste must be managed

according to requirements of DOE Order 5820 and below which the waste
^^- -- - -nunraa--'=iuac^---^ îvc..- .naa._ -`°^c ât d Dq--

_
„ay ;e .^.53pi35Ed of as a E SdnlLdry

,̂. landfill_"

-p: Rockwell has established in Reference (f) a "Threshold Quantity" as

:-^ -- -det.e•r®ified og^ tr'ye-two cri terror descr-i ^"d be'. ow:
=^L c

r..:r-..i-- 7.
The acti v i ty-- -_- ^^ ^„^„ ,. ^„^ a...i of radioactive contaminants i n th e

^t. waste material must be below the limits prescribed in Reference
(d), Part I, "Standards for Surface Soil Contamination."
Sirtce-tt^e-waste,nater#^i - zantai-ns-ieveral radionuclides, the

.__.,..:«.. criterion is defined as a com-Q@3tfofme2tlfg u^^
_̂ a^^^r^^p ^^.^c..

__ s..:a.. 'e • - - - -,

t; Of aEt,v,zy lim7ts set for the individual radionuclidesbira
•
or^

utilizing the following formulation:

CQricent'P3tion_of radionuclide
nqu

< 1.0 . . .
Soil Standard for radionuclide "i"

Where the "Concertr3t,.or ^' -.clonuc:•:ae " is the actual measured

activity for each consti*_uent radionuclide "i" and where the "Soil

Standard for radionuclide i"' is the activity limit prescribed in

Column I of Table ;.:, ?art of geference ( d) for radionuclide "i".

An evaluation of the process.waste characterized in Reference ( b) against
Criteria 1 yields the followine result: Assuming an isotopic ratio of

238U as 98.6955, 236U as .04520., 235U as 1.25: and 234U as .0095%, the process

waste would have a specific activity of approximately 969 nCi/gm U.

Using -the -formula -in -Criteria l--and Table-I.l-of-Reference_(d)-
V_6_%

263 Ci^ m`38U 23 Ci 2^U + 21--CDi +

L 300 pCi/gm SU 250 pCi/gm 36U 250 pCi/gm 3 U

i ?ze
486 pCi/om ""U

250 pCi/gm 234U

Since 2.9 is greater than 1.C the waste characterized in (b) cannot be
ra ^^ ^ 3 - >, ^ d i w-LevelC}SpoSbd a t t h e „u°n=,^.,.^d

Waste (LLW).

8-73
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Rocfcvveii
intemational

Mr. E. A. Weakley
Daen 3

OCT 3! W

The formuia maybe used to guide efforts for waste stream segregation where -
by a non-radioactive waste stream as defined by the two criteria may be
eligible for disposai at the Hanford Central Landfill. The corresponding

- - - - -"adi-oactive -streafi-must be di-sposed as i.Ln.

Criterion 2: Release of the material for disposal must be provided
by Rockwell Radiation Monitoring.

The second criterion would be met by performance of a radiation survey

^•ti of t waste =Wt2rial by Rockwell Radiation Monitoring in which no
L' -- detectable radiation dose rates above background are observed.

In the development of waste stream secrecation, in addition to radiological
criteria, hazardous waste characterization must aiso be considered. The

Toxicity Test asdefined-in 4C-EIR-U7 must be used to determine waste
--- disposition. ---The--Load JLuggar-4isposal method proposed in Reference (e)

appears to be acceptable to Rockwell for wastes meeting sanitary landfill
disposai criteria. A final burial analysis in accordance with provisions
of Reference (e) must be conducted to obtain approval for this method.

The burial analysis_maybe initiated upon receipt of your final design of
ts,p CVCtom_ -

Should you requ4re assistance with this determination, please contact
Mr. J. D. Andersdn (3-1036).

^P.R. A. Zins1 P gram Manager
----Radioactive,as-te Operations

RAZ:HCB:jss
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Calculation of Uranium Concentration Relative

to "Threshold Quantity"

In order to be considered non-radioactive, the following criteria
must be met:

>

i Concentration of radionuclide i" < 1.0
I Soil Standard for radionuclide "i"

F rani m containinq U-238 U-236 and U-234 the criteriaor u u ^
becomes:

Conc. u238 + Conc. U" 236 ^ Conc. U 2"s 5 + Canc . U234 < 1 0^,, .

, ! 300 pCi/gm 250 pCi/gm 250 pCi/gm 250 pCi/gm
^.-•<
M

..e.

^r^- •. : --
.

For the waste in
.

^as
.

^r no: ^, with an °nner° soli"i nner " p h ased sa pn conta in i ngng
420 ppm uranium:

Uooo=
420 gms uranium ( 98.94 gms U939) = 4.16 x 10 4 9m s U238

(lx 106 gms sample) ( 100 gms uranium) gm sample

420-4ms uranium (0.044 9ms U^^.cso ) _- 85 x1 10- 7 c s 11 236

-_
"236 r, 'C6 '.,s/}n0 ms^ ;raR,::,a:

.
gm sam le- ,. ^ ..w.,„ gg

Y
, p

420 gms uranium (1.006 gms U235) = aPa Y in-6 gms Uz 35Ui
235 _j1x106_gms sample) (100 gms urantuml_gm. sample

U
234-

420 gms (0.009 gms U234) = 3.78 x 10-8 gms 1234
. _ ..n_- --- {IX106 gm5 53mp}e)i100y::s uran:uu -- ---- - gn sample

Taning i„tc account the specific activities of the isotopes:

C.lo x 10"4 gm U238 ( 3.3 x 10 Ci) ( 1 x 1012 pCi)
238

gm sample ( gm U238 )(Ci)

1.85 x 10-7 gm U 236 ( 6.3 x 10-5 Ci) 0 x 1012 pCi)
__.- Z,ib

gm sample ( gm U236 ) (Ci)

4.23 x 10-6 gm U235 ( 2•1 x 10-6 Ci) (1 x 1012 pCi)

= 137 pCi 0 238

gm sample

= 12 pCi U?^F

gm sample

= 9 pCi U?35
gm sample-y-m sa:Tple ( gm U235 ) (Ci}
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Calcuiat ion ^:n e^, ' . e

ThCeshS71S1-Qu afl4 i ty" COiitliiued

3 78 10-8 gn U^a (6,2 x 10'3 Ci) (1 x 1012 pCi ).
234 pCi U914.-

^UZ34^ gm samp e .

Thus:

^

^....-M

.^,^.
b_q^'

137 pCi U238i9m - +- 1Z pCi u2g6icm - ypi.iu2^gigm + 2 34 pCi-trpzai9m

300 pCi U238/9m 250-POi-U236'71 250 pCi U235/gm 250 pCi U234/9m

= 1.5, therefore, the "Threshold Quantity"
limit is exceeded.
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CHEMICAL WASTE DISPOSAL PER111T

Date 7-?1-75

IIPII-3514

Per-ri : '70. 1-75

«.. '%s ^a llons----_-_- ^i--..-.^.i -- °

e3^+=^ and ^oyrce of Material (acid. basic, neutral, pH, organic, so]id)

Used 1Clene-ox aolution for cleaning rolls in the fixer tank on the film

daveloper in 333 Bldg. Solution is known to contain sulfamic acid and

the pR of the solution is 1.7.

Major Pollutants (Heavy metals. Be, U. Cations, Anions, etc.)

Cr 684 ppm
, .,.._,

.s Fe 34 "
U-1

_-- ^ Al 14 °,

_^.^ flienne.l Drnrvrjnroe (Rv nr R

- Ptm>p the used aiene-ox solation -=toc - - - :_ect:on ha=rei into a batch

- -----------pf `-ilg ?^i nres3-e__iuen2 in Tan'"
10 J 31dqj and pump(313 the mixture to

the outside neutralized waste storag e tank for disposal to the 183-H

-Evaporavitin oas:n. No visible reaction took elace when the used %lene-
sx:^ox
--'--utsti--a ----ras -•~a^•k^n_T°'::--_- -add@d to ff1L82°p^233 2 _fi_ .̂ e?+w ,n

-

Submitted By PA Weakle

APFroved
By

^:0^Oved :y 1 G, .

.

• a y_^'^.r a'_^ ._^_^_-------- - ';aRag?rs-ElLKi-rnmenta. &

n _ngineew' ; Radiation Control

; ceepted By c0ea:ed By K
Manager, Shop Operations Manager, ftateria s

5-90



31 34
CHEi1iCAL 14ASTE DISPOSAL-PER!1IT

Date Dec. 11, 1975 ti,;. 2 -7:

-- -- n..-..+: t., 55 ¢allons (- dr.a)uva„^, y

Nai:yre-axc-Swrez-of-Material (acid. bdsic, neutral, pH, orgame, solid )

Used ohromiim plating solution from Tech. Shop s, 32 8 Bldg.

Major Pollutants (Heavy metals. Be, U, Cations, Anions, etc.)

Cr, Cu & Pe by spectrochemical aaalvsis.

^^--
tl
i

^

N7 --Disposal Procedures (By QC & E)

E`i Transfer by barrel pump into Tank 12, 14, 15 or 16 in the 313 Cleaning

Line and pump into chemical waste storage tanks in 334-A Bld¢. Rinse

barrel and also transfer to the chemical waste system.

Submitted By LF Lust, HIDL (2-3012)

2 ^

I

Approved By Approved By C:.^----
riana , pua i ty Contro i /;,,c t anager, Environmenta l

b c;ginegr na------- Rad_iation Contro

Accepted By N•C -^V ,,,,^r /C„i.e': Accepted By
rianager, Snop uperations tlanager, Itaterid s

B-81



I D 1.^^ 9^TC_Lo''s ^ea0 . .,,, . /T 1 _
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CHE1tICAL WASTE DISPOSAL PERHIT

Date 12-12-75

^ /-i3-9L
IIIa-3514

?-75

Quantity 660 gallons (12 55-Qa11on dr,as)

Nature and Source of Material jacid, basic, neutral, pH, grganic, solid)

:._e#du for-pilot-evaparator-ergs.s].liaer-lests,-271-T-Bldg_

Hisie solution with a aH of 12.

Major Pollutants ( Heavy metals, Be, U, Cations, Anions, etc.)

No heavy metals by spectrochemical analysis. Solution makeuo by mt7_ vace

NaOH 137.; NaA102 5%; NaNOg 24%; NaNO7̂ 8% and H^,0 50%.

L.e.

nt
--

i prnrpdtlres ( By OC & E)-
e
--^

'•`- ^
^

- Transfer by barrei pump into Tank 9 or 10 in 313 Bldg and transfer into

outside storage tank in 311-Tank Farm. Barrels must be rinsed with hot

vater to dissolve crvstals in bottom of barreland then pumped into

e _ i n

Submitted By DH Mivasaki, Afll?CO f1-27571

U /_Approved Byf a. 3 Approved By
ttan , Qua i i ty Contro, ttanager, Envi ronmenta &

& Enqineering Radiation Con ro
- = - - - --- - - - -_ _. - - -_

i/1 ^^^
Accepted By N.A. Accepted By

iianager, Shop Operations Manager, tiateria B

B-83
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;. -
- ^,:rLriicn^-.rn^r^

. BC7r^•^ . (JNI-351d
.- __ .... .. ........ :. ._. -.___.. .., rur?fTr^i i.inc—_ n:^^^f'.f-:I.,..,,^ . _... .

Date 1-15-76 ?e^'.: 'Ic. 1-75

Quantitv 2 weak organic acids and NaNOI (see list belw for quantities)

M,tUre and SQuree of Material Oacid , basic, neuirral , pH, organic, solid)

-gansdd chsmieals -fiom BHii labs in 1706-KE. 185-b and 242- Bidas.

A

^.--«Sitrr Poii-utarrtS ( HgaW/--T°La-45 aE 1j, C jtj-rThz -A,fT,nnc- P%r:. i

See list of chemicals below.

e C

f`M 1 Diepgsal Procedures (By QC & E) The chemicals that UNZ cannot use in ^

the7.r vith

9 or 10 in the 313 Bld g and transferred into the out s ide o

_ _ _ . - _ _ _^_.____ _ _: y- ..^• +_ - 'd- be-$hle-to iYSe{be--Nsiuv7 in d'iusti""- - -- --- tu. 3U a.:= Fa^ -^J1iI 9hoiii ..a

stael spacers. Rinse out emptg bottles with water and dispose of bottles

in waste lugger. Wear approved protective clothinsi vhile handlina

chemicals.

---'-i:::,@^a^a - ruuuw

....-^.^n..^,. , ,

Fvimic Acid

NaNO, 180

Submitted By TJ HcLaughlin, BNW (86-273 7)

'pproved-B} ^a;r- lporoved 3Y^ `
aae_r._ Ouailtv -on,ro 'tanaq_er, Environmental &

& Engineering --RadiatioFrt-Contivi '

Accepted By N.A. Accepted By
ttanager, Shop Operations ^anager, ttateria s



7--^- - - 1
-^----. ..-------------

- - : - - L}+EHiC^^ .,ti ^ ^ ^.^^ ^SAL . • iJrII-3514

1-15-76 ?eP1iii t No. 2-76WQ6

Q;iaI-It i ty 9 different strong acids (see list below for yuantities)

Nature andSoarce of-ifiateriai (acid, basic, neutral, pH, organic, solid)

ne..e^md aaide ires ENV labs in 1706-KE, 185-D and 242-B Dldgs.

^ ^.

"Ji
•^

I ,V^,

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

See list of acids below.

uisWo"sai pr6egUures iBy fjC a€j- The ac-ds-that ^*7: c^^t use in their

processes will be poured slowly into water or spent acid solutions in

Tank 12, 14, 15 or 16 in the 313 Bldg cleaning line and pumped into the

chemical vaste dtorage-taaks ia 334-A Bldg. mPI should be able to use

. the SF,--HfPD-4 and-?ISOn-as-procesa-ma.ke-up-additions.---8inseout-bot rte.

with water and dispose of bottles in waste lugger. Wear approved protect ive

clothing while handling acids.

Unneeded -Acid --- Fo,_ds ca11 n,,.

HBr 19

tii 2

BZ+ 11

Hc1oL 3

HrI03 3

HaPO4 5

H2S0L 1.5

Ic1 OS

%POJ - ^
---

Submitted By TJ xci.aagplin, BNW (86-2737 ) ^

Approved By V,-_.`'l B Y
..

^,iUd ,-LLy.,_OnLr^^i--------- anatiP_r; EnvlrnnmenLa $^
cnglneering Radiation Con ro^ ^^

ASC_ot_gd A_rentedFiy
Manager, Shop Opefations !ianager, ttateria

0 0^



_.K:C r •=
y_ z9- 7t

CHEMICAL WASTE D?e?neAL pcp" "
--- --- L' a-3514

Date 1-15-76 -'e-nit Ic. 3-76

Quantity 2 gallons

Sourc: of 14aterial (acit; ba-Sie, neutrai, pH, organic, solid)

n...=.a ...=ide anlutioee trom Aiai lab in 1706-EE.

._: _
h!a;c*--P-ci-Iut3ats (^vXme^is:-8e: u,-Qations, +n,on, etc.)

Cyanide
rs,,
t,j
v-r°a

^...,7 ^

- ^ Disposal Procedures (By QC & E)
^:v c
-...:. -Fo orevent eke cyaaide eoiut3ons from becomiaq acidic, which would releas e
.,..,. •

`"` _ ,••• s:=t`ra-sor be-eiostig pmred-di-rect,14 inca-the_183-11

Evaporation Basin while a load of neutralized waste is being added.

(Caution:-'oaeure and-notpour into-ehe-wina.) ^ainsa out bottles with

_ d..e.r_ reenrn ®ee^ bottleb to 300 Area and dispose of bottles in waste

lugger. Wear protective clothing, rubber gloves, acid goggles and face

.hield whi_le dumping and rinsing out bottles. A second person shall be

in attendance during the disposal ooeration at 183-H.

Submitted By TJ HeLaughlin, BNW (86-273 7)

Approved B
16
^ Apcroved By^

ager, Quaiity Con^ro: t'anag2r, nvironmenta &
& Engineering Radiation CqntMl

Accepted By U.S. Accepted By
Manager, Shop Operations Manager, Materia l s

B-87



CHEI'ICAL ' , Acrr ^. rcp ncAL p r:;+, r-
- OIII-3514

Date 1-19-76

Quantity 20 gallons

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

_ e s^ 1faPt n@t! r 1 lw l..-i^̂^ c n^nl
^l]8i3-a^$oraSS$^9lti^y9$ i'J^-$ia 9a41fr$r- - - -a.t -sa lt 9vaua.aaa nxa. s-,

^

EC1 and EDTA.

_.^

Major Pollutants (Heavy metais, Be, U, Cations, Anions, etc.)

tig content of 0.067 lb/gal or 1.34 lbs total.

EeTA content of 0.01 lb total .

^
Disposal Procedures loY ;C s =

xmu vit3r-ratzr or fllter yPess e_':ugn: Tan: ---o-:- the :13 yldg

and transfer into the outside storage tank in the 311-Tank Farm. Rinse

out plastic containers and return to HEF3P.

Submitted By L.7 Haas. HEY.F (2-Z040)

Approved 9y ^ti--
^.

- ^ = = -= -

Accepted By N.A.
`anager, t^rf_i2r3- nnS

.anace-, Environrental 8
Radiation Cpnttol

:cteD:ea Ey
anacer, . 'azer'a s

n nn
p-00



,^ -- ^ .^ ,•c• CHEi1?C:+L .ir_,: ._P___
UNI-3514

Date 1-30-76 No. 5-76

Quantity 240 gallons

Na-ture and Source o€-Materia7 {-acid; basi£-. neutral, pH, organic, solid)

Osad battery acid from 3$4 Bid¢.

Major Pollutants (Heavy metals. Be, U, Cations, Anions, etc.)

Pb
i.r.

Disposal Procedures (By QC u E)

-----^ -- --- ---- `1'ra7Cisi`@r-`4-tti&-FEl P=••i••"' n..nk 17 13.-14 ,. 1 5,- nz 1(., in ^ha '31'i Rldy
_

cleaning line and psmp into chemical waste storage tanks in 334-A Bldg.

Binse barrels and transfer rinse water to th e chemical waste system.

Submitted By JT &endrick, =L (2-3325)
, ._

Approved dy ' =ocrcved 3y %Ix
ttanager, Qual : !'anager, E vlronmental

b Enyi;e ng °adiation Contr 1

Accepted By ,/ e- Accepted By
tianaaer, Shoo Ooe ations Manager, Itaterla s

^_n9



U1V1-3714

CHEi!?i,AL 'JAS_ * cc"c_R" - t

Date 2-2-76

_... ;cs11^n=

and 3ource of Material (acid, basic, neutral, pH, organic, solid)

Used battezy acid from 234-5 Bldg.

E4ajar Dall,:t.ants -f,u.,na^V mPta ls, Be; U. Cations, Anions, etc.)

B'YsO ,

e Pb

Disposal Procedures (By QC . _,

- Transf2r by'sarral-Pi^ into ?zn_k 12; 19, 14, 15 or 16 in the 313 Bldg

- - - alsaaiag iine 3nd-liump-into-ehemical-sast€--storoge tartis in 334-A Bldg.

Rinse barrels and transfer rinse water co the chemical waste system.

eJu,.om_:it....^cau
By
„ '^hCCa3 ^c0 I°-O54"1

B
^..^ -

•. - - - . . _
.% . ^^ ^ .^ . -% ly. ` ^ ^

APproved
^- ----------------- =o^d+rd,,.-, "2^.^_y :0'.^"C=

..a nager, Environmenta &
=ngine=rinc Radiation CoPtrol

^ ^^^'- - --
,

- - - i

Accepted B ^ Accepted By

5-9n



OF. a

IIAII-3514_ - -„ __ ,. ^;r ^;,•- ..

Date 2-17-76 7-74

-QUaSltlty 52 Rallons lEixhc 6; eallon Luasl

_ .._.,__-
Of

. -- ^_ e 4,v-; ,.^ ne..^,n+nr^a^ure and 5^ureeu^ ,^atfrza l, {ac^ s3, „a,, n̂,al. PN, organic, 5olid

IIie] ••«••.y acid from 1171 Bldst.

Major Pollutants (Heavy metals, Be,

a2so4

PD

U, Cations, Anions, etc.)

. nienneal Prneodures (Bv OC : FI.._ _... . p ^,.r....... ..---__.__ •-+ •- - -•

slowly pour used acid into water or solution in Tank 12 , 13, 14, 15 or

Ib-in tiie-313 Bldg-eleaning-iine-and pumo into chemical waste stoYa¢e

taah in 334-A Bldg. Rinse tu¢s and transfer rinse water ro hemr;n

waste wat ®_ Return plastic jugs^__- to A3H00.

Submitted By WJ Bachmann, AIL9cO (2-7169)

^ ;ocroved By
(^

Approved Ry_- )
^

' XtI^n, I
liana , ^ua,-_y Con.ro !1ana9er, Environmenta l &

& Engineering Radiation Control

. Ac[nntnd Ry i ` .AOreptPd- By 1-- - lManager, Shop Opera ons rtanager, ttateria s

B-91
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Date 2-20-76 -75

nu_a_n f. it_v - 7 5 aailonsf .. .
!^

Natur
♦ r^ I,I iniPe and Source or' 1Yia_eriar (ac;a, i,as e> „a0 f , a3 ; F,,, nqRy.,.,., col id

Used battezy acid from 309 Bldg.

L.%f

ts':

^.;.:.,

ti
;^^

Ma-ior Pollutants (Heavy metais, Be, U, Cations, A nions, etc.)

B2SO4

Pb

Disposal Procedures (By QC u E)

'P..anefer "tiy darrei pump into Ta ne 12, 13, 1b, 15 or 16 in the 313 B1dg

cleaning line and pump into chemical waste storage tanks in 334-A BLdR.

Rinse barre-1e and- transfer rinse yater to the chemical waste 9V9tem.

Submitted By N g -; r a= * r__-^;, ^.

Approved By_ .. arcved By
r'anager, , .° ^y ,.,,. _. _ 11anager, Environmental &^
^ /' e. c; y^nQ^• , -Radiation-Gontrol

Accepted A ccepted B
yt'3nager, Shop n^^_*x'^nns _ _ _ Flanager. nateria s

- -- B-93



^NI-3514

CHEIIICAL WASTE DISP^SAL PERH:?

Date 3-8-76 'rer^i: No. 9-76

Quantity 4 weak acid organic acid mixtures. (See list below for quantities)

-- Jiatatee_and-Sciurce of Material ( acid. basic. neutral, pH, organic, solid)

IImxted propriatary ozalic base decontaminant agents from Chemistry & Waste

n..f,n...t TachnoloRS.

1 liauid and 3 solid mixtures - granular or Powdered.

.
Major

pQ't
.̂
tan'^S

^J

^jC tI L. ĵ i. i r'^;^^° e^;^^° 'r
jjc0•y IIIC-tG Be ,YCY1 VLLYIV.IJ1 ^V..J1 Y-C.

n^sii_ and citrie acid. No heaw metals.

a a-;
. y. .^

Di sposal Procedu res (By QC a Z-.i Cl ^ix=::-_s vere =ocoatible with our

caustic filter press effluent.

Dissolve or add the 4 mixtures with filter aress effluent or water in

Tank 9 or 10 in the 313 Bldg and transfer into the outside storage tank

^n the jtt-T_,,ti Farm. Rinse out ematy licuid containers and dispose of

all containers in waste lugger. Wear approved clothing while handling

chemicals.

^.

1lsrco 4521-A 45 pounds

Turco 4521-B 30

26

Rrtel-30-- 5 oattn.,a - __

Submitted By CA Richardson, U!PI (2-1589)

e....-....-a_ ^ `^L. ^.^.`^' . • . q,; 1 S l ln^

Man _ :,Laii.y --on.rci 'ianager, Environmental &
8 :naine=rinc Radiation Control

- Accepted By N.A. Accepted By
- -- ---- - Jianagear. S-h1J{} [lnora- t- i -.. _tkndeer_` ftatnria sr" nne- ^

g-9n
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Lab Reports - Permits.9-76, 10-76, 13-76 - IIfII-3514
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IIta-3514
- L ;C. ..

rucrlr

Date 3-8-76 Per^it Nc. :0-75

Quantity 5 IDTA base mixtures. (See l is t below for quantities.)

Nature and Source of Material ( acid. basic, neutTai; pifi, organic. soaid)

IInused proprietary EDTA base decontaminant aaents from Chemistrv b Waste

-Traa=- ent Teclmolog9.

Two li quid mixtures and 3 solid eranular or Dowdered mixtures.

-__f4a,or_pel?urantc_(Heavy metals, Be. U. Cations, Ani ons. etc.)

EDTA No heavy metals present.
»r;
LM

^^ -

s
!^+`=

. Disposal Procedures (By QC All mixtures were compatible with ourc_)

caustic filter oress effluent.

Dissolve or add the 5 mixtures with filter press effluent or water in

Tank 9 or 10 in the 313 Bldg and transfer into the outside storage tank

in the 311-Tank Farm. Rinse out emptv liquid containers-and-dispose-o£

all containers in waste lugger. Wear approved clothing while handling

ehasicals-.

T7 ].̂ a-Ua^. '
-..a-.

Hampshire DEC 3 zal:^cs

. e di.. ..p vvr-------.. ^--- ^•a 7 -^ .....aw v

NT-680 35 pounds

NT-686 100

^wP-GIIff
iu w. 25 i

Submitted By CA Richardson, L77I (--L589)

Approved By Zrrovea 3y
na^ye^, LnVi P'0.^.!?l^ia enta &

8 Engineering Radiation Control

Acceoted By N.A. Accepted By!%
Manager, Shop Operations Manager, tSateria s

g_n7



IIHI-3514
• CHEMICAL WASTE DISPOSAL PERPII7

^--nar_a 3-8-76 Fer^n 't No. "-76

Quanti2y 5 chemical sal ta. ( S ee 11st below for cc:antities.)

-_HE_tQn_-a_nd -3oiiPciBf M-atef`i'd7 -%w.^1d, 33Es2L-s-•^•eSJTrIIE-• rfrr ^r^=•^•{=^ ^.'^.'::CJ

Dausad ehamieals from Chemistr9 S Waste Treatment Technology.

Solid ;ranular or pwdered materiale:

F Q3^;i9^^^^^^'-=> !1^¢tB1 S BeCdti-0nc_ Aninnc, Ptc,l
3II, =

5ee list of chemicals below.

Uv=

Iy' `Y

`k_` Disposal Procedures (By OC 8 E) Dissolve the 'ia,SO, and Na.S Z0,•ZHgO in

water or filter Dress effluent ia :aaic °-- __- :n e 313 B'-d¢ and trans fer

stora¢e tank in the 311-Tann FaW. The Che:a Lab can us e

the NaCl.

- -To prevent-th-e cfa.;etAs3i^'7fi.,C from becomin¢ acidic, which would release

AsHz gas, this compound should be poured directly into the 183-H Evaporation

Basin.(only contains 1.7 pounds of As). To prevent the release of NH., gas

in the 313 Bldg from the (N8,)jHPO,`, this compound should also be poured

di•uelv into the 183-A Basin. Wear orotective clothing, rubber gloves,

goggles and face sh'eld .:hi:e .^•..;^^ -^e into t83-H n-si^-- - -- .,r_ca-s ---

A second person shall be in attendance durin¢ the disposal operation at

M-H. Clean NaiHAs04•7Ho0 container before disposal.

Dispose of empty containers in waste IugRe-

`unneeded Chemical Pounds

ira,^^^^ `2n^0 7^

NaISOq 10

NaCl 5

Na,)HAsOA-7H2O 7 4

(NH4) 2HP04 25
- - -

.... - . ^„ ^_ . .. , . ..
3ii^iit-t$d oy

..
us niCfiaru5"u, Jni i

Approved By^
quz,i: Contrc anacer, Environrental b
8 _nclneerinc Radiation Control

- - ^

Accepted
itanager, Snop Groera_ions !lanager, ftaterials

I



II2ar3514

-.._ . .,. _ r.. .,
-- _-_

'uate _- 3-0-76 o-- - ; ^

63.5 gallons of 13 ditferent c1IP0. base mixtures. (See list below

for quantities.)

flatsi-re and Saurce of Yaterial (acid. basic. neutral, pH, organic. solid)

-^nCSld- AIODrLRiBrY-1{^^a9e-aa2Sfr£affiinani ar'c28ts from Chemists9 & iJaste

TreatIDent Technology.

All limeid mi.xtuYes.

Major Pollutants (Heavy metais, Be, U, Cations, Anions, etc.)

a rA

The only heavy metals found are listed below.

-- - N, •
rrt^

6isposal- Procedures ;By VC & -1 All the mixtures were comoacible with

our waste acid, Add these HgPO , m ietures slowly into water or spent acid

_g_i._rinn in Tank 12 14; 1 5 or 16 inthe -3i1 Bldg Cl2an7.ng l;qe and PuIDp

into the chemical waste storage tanics in 334-A Bldg. Rinse out containers

and dispose of containers in waste ].ugger. Wear approved protective

_ ry

NT-100 10 2000 5 0

°''f'-121- -- 7rC ^^ :?

:^TI-121 . _^^^.
Oakite OEY 27-AS-56 3k 600 20

Oakite OIIi 27-AB-72 2 600 20

Phoenix 116 4 250 5 3

vwn...i^ 11 snn ln S ^ 1)

Phoenix 1Z1-1 1 200 10 1 1

Phoenix 121-2 1 500 5 2 1

Pboeni: 121-3 1 300 5 3 1

'rbomi.x i.^^ 4 350 7 3 2

Turco 4512-B 13 1000 100
•lhsco 4512-C 11 - 700 20

Submitted By CA Richardson, L'NI ('-1589)

Approved By=-dw k .̂ ^oroveC 9y
r'anager; Qua-rrty ^antro, ttanager, Environmental &

- - - 6 Engineering Radiation Control

^• __ - aiAEES}ted 9Y l Accepted B^F
Hanager, Shop Opera ons ttanager, Itateria s
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OtHI-3514
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CHEftICAL HAS7. D rSP^^Al. pt`7r••-

Date 3-8-76 ?eni : '^c

base

__-76

=-3514

for quanci`cies.)

Na#yrv-and-Source--Rf-f4aterial (Add, Iasic-, neutral_spFi¢ Qrganic, solid)

_Dbnaed proprietary sulfamic acid base decontaminate agents from Chemistry

t va.r. Tr..rm.nt Technelnva_ ^ ^

3olid- ara.lar or po:d• ed sterialS.

hlajor Poilutants-(iieavy-metais.--3e, U, Cations, Anions, e=c.)

^-
^

-^^^•-

Y
v

Sulfamic acid t1H-,SOgH)

No heavy metals present.

Disposal Procedures ( By QC & E) All the mixtures were eomeatihle wirh

our waste acid. Dissolve the mixture in water in Tank 12, 14, 15 or 16

- -ia-tha-313 Bldg-cleani;.g line-and-pump int o the chaaical vaat e st orage

tanks in 334-A Bldg. Dispose of containers in waste lugger. Wear

approved protective clothing while hand:ing acids.

Trade Name Pounds

Turco 4306-D 75

i a

:
I
^UORiltted By CA Richardson, L^ (2-158 4^ ---' ---- -

APProved
ttana6erl ^ua"'_v "anager, cnvironmental &

._ . _-....- -..3. __ ._ ...... ........

Accepted By l^^ ilC^^ E• J Acceated By i'^'
ftanGIger, Snop Opera t ions ^lanager, flateria s

- ---- O-1'JI .



Date 3^17=7'.

UNI-3514

:0-75

Quantity 107 gallons (in 3-anc6=-¢ac- - as_:c i:: zs)

's;a,.re and Source of Material (acid, baslc, neutral, pH, orgam c, solid)

Used battery acid from 1171 Bldg.

r1^jn... Onll^it.anfe._IN9tVV mE?21c. Be. U, Cations, Anions, et c.^17.

II_CR.
^ + 4

fw- 'Jisposal BYr y,? ^

C-•,J
Pour slovly into Tank 12 , -. i^ or 16 in the 313 B1d Cleanins Line

.:--.. _. __ . :L.n ';^ad pumg iatn_eheoiicai was:e s.crage-_a^.::s _ ,.. 37 - ^ B1cz • Rinse jugs and
, ^...Y _. -

traaszar rinse-water to-tne-chamica.--vae^.e-syste..---Return--#ugs- r n

submittor. Wear approved protective clothing while handling acids.

Submitted By WJ Bachmann, &AHCO ( 2-7169)

.' \1 Y

or^vec By 7 I Jn
_ ^{ -'^ 'lanager,rJ^nvlrcn er.; . &

Gfr
_;_•• - -_ -:;.;- : - anager, ' iazeriais

B-102
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Lab Reqcrt - Permit5 16-76 IIPII-3514

SpKTROCMELAICAL ANA1751S tEPCRT

DO{pLA{ yNRlD INC

fAQZOO1irICFt WOfAron

^ ^ rA7alAL - _ -^ wwn-ra•s NO.

emRTfs 91/ 1 AMAVC= r . . ^"-. DATi ROORT[^1

c, w - 4.C 3-LZ 7 G

a* rar
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MR ^ 5e
?KALY7i7

. _ _ ._ ^'J^ ^.^ II q_0-ouwurwnv= GYANTITAT•iVt

--- - AI•'I CONC. ^ nr•OL NRANINO vrMLl __ rGNINO
w.. . _. .. .

•
(:ONGQ1711FTIp1 6RiFTL1 (prC• 6RiATa TRAr

ruDR ORSTA0LG COMoTRY01T I • •pAd •tt
- (LOr TNAN) CAL1tMATip

I OiTiCTAK[ (^NC>aT11ATION
_WOAIEIN9LYlvS^^

8 --

rO rIWDN
NYrtO11CAL

4 .^

.'

^A11T1 ^d MIL{.IOM ^^i I Ai1d6 q.iflFCi -

.

P
VUM[MICaL q

^

•

_

NOT DLTtCTRD
•aeCa1T

vALUO

.. . FlIiCIoION±1 . /eigl

r

. --_ •_-1_ _

^ U I
_DCTYLTtLIPJNfQ•TAI N: iNT^VIsv9MCi. A!•R3.2• 9flilam IACTOR

.WYN.._ .... 1 ,

- F( y or- _ ^

I .40RT A.t+lID1It;0

L A S O A T O P V I N P O R M A T I O N

_--_-__ _ -__ -__- ^^•^^^....^.•.. ...D•Q^^_-. NRMOO OF ANALT1LLi r1.ATi NO.

8-103



-CHE;'1CA6!WAS?E ^2SPOSA1-PieRtfT_T

DfII-3514

Dater?.i 3-17-76 Permi t No. 17-76
- ..i

QYantity 70 gallons (14 5-gallon plastic iug s)

Nature and Source of Material ( acid, basic, neutral, pH. organic, solid)
. a

from
e

and 9/.A^,}IIaaa ^aLLer^ aCSQ rrom L84--sL W.. a+..-A Per Houses.

..:;'
U^_..y€

Fta_ior PblSutants (Heavy metals, oe, U, Cations, Anions, etc.j

a,SOe,

Disposal Procedures (By QC & E)

Pour slawly into Tanic 12, 13, 14,- TS or ib in --he 313 $idg-C-leaning :.ine

and pump into chemical waste storage tanks in 334-A 31dg. Rinse ju¢s and

transfer rinse water to the chemical waste system. Return .jugs to

submittor. iJear approved protective clothing while handling acids.

Subtai'tted 8y-EH i.lark, ARHC3- ( Z=:.:,5::

Approved ByX^ ?ce-eved Bv
Ou^t.ty Contro: 'tan ger, Environ^ental 8

y
a--^-.^."nec^^ : ^-- -- -. . _ . _.....

F,Gdiatior:

Accepted 3v^i/^'^:^r^

t?anager , :noc uoera cns 'tanager, Itacernals
/

B-104



IINY-3514

CHEI4ICAL WASTE DISPOSAL PERHIT

Date 3-25-76 ?e-7i ,. >+c. -_-7;

^ . ion ..
._--_vtiaiiGi:.y .:+-9^zLi.^.fF 4L^1'3L1GP.-^ ^..'?O1S!1L^ a..f•,;,,C^,

Nature and Source of Material (acid. basic, neutral, pH, organic.•solid)

Dmssed CnSO.F eevder and nnneeded NinlatinQ solution with a ep e,s.7_O

- from the PS Slda.

^Otttir?ntc (Ne;^vv- - - - _ _ ,

,,.. -

^

Ni solution contains O.ZT. B. 10 ovm Co & 40 rom Mn. i.,. t_IZ 7 (.

.Y..

,l_Procedures (Ey O0 1 ^n:^
'_
^^- r- -- - - - - -^, : _ " ^-- ---- ---ti

Aia$alve th_-6uco1 , in-water-or_£i1Cer_aress effluent in Tank 9 o r 1 0 in
, - -

r_3 1 d¢.-add- r_he i _ -,,.b .__7,3- -^_, I^_ alaciao _s_oLutian and -t=3asfer into the outside

storage tank in the 311-Tank Farm. Rinse out bottle and dispose of

. ^ both containers in waste lugger.

^ ' - -

Submitted By TJ McLaughlin, BNw (86-273 7) /

Approved By£'a^ '•coroved By
tlanager, 9ua1i:y :.ar:rc r'anager, Environmenta &

& Encine=-^_ Radiation Control _

accepted By N.A. accepted By
ttanager, Shop Operations Hanager, Itazeria s

B-I05



- --- -^:=•-. _.-:--,>: ^, _ -' _
*.._...

Cab" {tgpmft - Permits 18-76, T5-76 IIta-3514
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- ^ - -:- -I -- - --- --- -- Gjj p rqi WACTF I]TSPOSAL ? BR!!''

QfI2-3514

Date 3-25-76 "e r i = ^+c • a-75

Quantity 6 gallons

Nature and Source of Material (acid, basic. neutral,'pH, organic, solid)

IInnaad•d acid solutions from PS Bldg.

etc.j

_ _-- --_ __ I rallon_fvmin¢ Hn,SO4.

- -
CY

-
5 aallon "Ghem-PoliW" soiution conts3ninQ H":oa, H,SOr 200 nem Cu.

°:-

,.._.. $
^

p,. .e^. . . . •-r- ^ o., nr c -. - . ....` ^ ..

Pon- the fu=ina HISO4 and "C`em-Polisn" soiui_^: s;^w1y into a water

:-^-l:ed Tank 1? 13, 14-]5 a: in the 313 z-a cleaning line and

-.^H--in t0- the-.^,-h--mi£al •JasL2- s £orage tanks in 33L-A Bld g. Rinse out

containers and dispose of containers in waste lueuer. Wear approved

'_ ^ eetive ciotninR vhiie naadlin¢ atics.

S-i1t1'7' * =cC^t-Sy,-TJ M

-

^?.a1: ^h1, A %:d

i,Pproved By z^ .. ^ ^` o cved By
ttanager, 'tanager, Environmenta l

^^'*aaQ = - Radiation Control /

CC'..°ro,^.:ed By QC£?pturlRv-_-.-BY / .

--_,janager, Shoo OPer2tion5 "cnaGer. 1lateria]S

B-107



(' • CHE?1ICAL IJAcT= pTCPOSAL PER!'I' df^I-35I4 %

Date 3-25-76 ^c. 20-75

Quantity 100 pounds

Natt7re--8Pid .eiource-6f Materi-al--{acid-.-t.'asi,c. nnn+ral. In,N. organic. solid)

--Vafued flake chromic acid , Cr0 t lo

;iiutants q.e:al_, 3e, G, 'a:'ons, ... ._. ;,

Crv3
G r :

l.!
.....,_

`.LT

in water or vasteDissolve the CrO acid i?anic :_ 1413 15 or 16 in3 , ,,
^;'^...

the 313 nidg aieaning iiae and pume into the chemical waste stora3e tanks

in the 334-A Bldg. Dispose of the container in a waste lugg er. Wear

nnnrnvnd nrnrncrivn rtorhinc yh-__ e----- r----- c- handling acids.r r

o,s^^^; ct@ e^ €A MC6AI
.,_-,., _.

CV
.

,
,
V_\

„_
J
,,
J /[]1---- - - U ^

.,..
1 ^^

'lanag_r :nvironnental S

^acla:ion Control

-:e-:ed 3y ^" _. :.cceptec By 'i.

r^-aaons nanaaer, • a:er9a7s

- r^u



r' Y. f - '7-C

-- ^ ^^ ,. -. ..•
IIIa-3514

Quflntity 165 gallons of solu`iion 6 3i counds of T)owdered caustic materials.

Neture and Source of Mat81'^di ^aCid,-basiis-1^2ut-rai, pH, organic, solid)

am..d nroeriatarv caustic miatures (cleenintt materials) and NaA1Qo left

over from the Al-Si process sleeve cleaning.

Materials stored in 303-R. 303-F, 304 & 313 Bldgs.

jOr floilutants (Heavy meta-ls. Be, ,tia Cations Anions: etc.),

See list of metals content.belov.

sr^
-Lr,

OispoSal procedureS (ny Qi. ^i c} All of these solutions and solids are

compatible with our neutralized wastes. Dissolve or add the 7 materials
Z:t
'--" .. in/to filter press effluent or water in T,nk 9 or 10 in the 313 Bldg and

transfer into the outside storage tank in the 311 Tank Farm. Rinse out

empty liquid containers and dispose of all containers in vaste luRAer.

Wear approved clothing While handling chemicals.

Metal Content, ppm

Material Quantity Al Cu Fe Ni P Pb Mn

_• ^ NaA!0, Solution _a: !CCC 60 20 200 S( - i•^i

Turco Alumznetch 42: 200 5

-S^l•-•ti^ - - 55 gal

Powder ^ s2• ':bs

Diversey #202 Al Cleaner 400 1bs (17) 1 6

plyAmerican Equipment
&

Sup 55 gal 10 6 10001^
_-rnose Svnt_ecie C . eaner

Diversey RS-1288 275 lbs 20 50 (17.) 2^ "

I
^%

-$alactron Ela9troclaaninst 1 at 100 _-_4 S^ ^ 7c

- '.^1rcc Ah'ii-.^.e 6 !bs 10
_. .

Sub'titted °v c'A Weaklev, IINI (2-3378)

:^yroved
°
,.y Ltw cved 9y F1 C

;anac:r, uz T_ _ _ "anager, cnvironnentaf F,

3 =ngireer^^; - Radiation Contr 1

Accepted By N.A. Accepted By 3
:tanaaer, Snop Operations Manager, Itatena s

R-?09



I.

OIa-3514

Date 6-29-76 22-76

Oulantityl; gallons of acid platin¢ soiutions.

3ature and Source of Material (acid, basic, neutral, pH, organic, solid)

Unused 9latinQ chesdcals from 304 Bldg.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

Co, Ni a Cu (see bclo.:)
(._.k

Sy

^.._

r Disposal Procedures (By QC & B; A11 t.^.e Wixtn-es are compatible with our
e

waste acid. Add these solutions to va:e: or svent acid solution in Tank
;`; .

12. 14. 15 or 16 in the 313 B lda cleanin¢ line and vumc into the chemical

waste storage tanks in 334-A 81dg . Rinse out containers and dispose of

c ontainers in waste lu¢aer. Wear apnroved protective clothing while

handling acids.

Solution Ouantitv Al Co Cr Cu Fe Mjv Mn Ni

<- ^c Pl^ting Sal-utio.^. at (>?^) 2 200

Activiating Solution #2 1 at 10 100

Ni Acid Solution 1 nc 5 300 10 100 20 10 !3Z)

Uti„{^ra,.e cn l,^ripn fl- - 1 nt ^j n l 0 2---- - - ---
- ,- - - .^

(

^.^

Cu Acid Solution 1 at (27) 10 20

71

Subr..itted By EA Weaklev, IIf1I (2-3378)

:7rov_d JL
^.c

; - -

- _

--

co_t,,: tlY J ;- :ce;te .
^^t9n-^=r, Shop Opnrations

8-110

6f14E'Yr•14-

"ana;= , -nviron.ental u
Radiation Control

tanager, 1lateriais



t

-- ^_ -

Date 6 -29- 76 =

^-v ,̂ yY. 5 - 7.L

=-3514

J- 7 6

Quantl2y 103 pounds r^L e`newitai sait4 &.^ plnts of che.:.ical solutions.

7ature and Source of t•laterial ( acid, basic, neutral, pH, organic, solid)

Unused chemicals from 304 & 313 Buildings .

Granular or powdered salts and solutions (see below).

ftajor PoifiutanIs-Iflie3vy metai;, Be, U, Cat'ons, Arions, etc.)

S ee list of chemicals below.

OP

iu°^

N;
•4

Di s posal Procedures (By QC & E) Dissolvethe powdered or granular salts

' 3n-::ater-sr-£' ^ ^Pae effluent in Tank 9 or_-Ler-.++ ---- 10 in the 313 Bld g. Pour

L' in -the two-¢hemical solutions.---Transfer-inta t'ne-outside-stora e
^-

tank

in the 311 Tank Farm. Rinse out the containers and dispose of in waste

lu¢Aer.

Chemical ntit

cuSOi.•5HI0 100 lbs

Fe_(co^ J "

YaA..Pn^

Qrea 1

V705 Saturated Aqueous 2 ots

Solution

Selectron. Ltd.. Ni 3 " (Contains 0.17. Co, 17, P> 27 Ni)
Neutral Solution

S:`-ctitted By F.1 weaklev, UNI (2-3373).

o(/ ^ ^
^

` ^ p \ ^^ 1 '
1^4Y^G^'^ ^--___ .-.._ -___ ,s.^ ._..

^

n... .^ 11^ . '•_- '- ^ ^ ^h
G^,^ - ^\\l. ) ^^^ . .y^ 1 L

ana_ ^^a^^=! C ^: ^ 'lanage frnvironn e tal &
_nr roo.,^.c Ra^;atinn-- Control

J- ; ocepted 3y -- -----n.A.- -- - -- ,;aepted
ttana-0r, Snop Operations

BY

Manager, ttateria s
B-111



S 7(v
CHEItICAL !•lASTE D:S?OSaL

• tJPII-3514

Date °^+-76

Quantity 94 pounds of powdered and 16 Qallons of solution

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

__--- Solfa°i-tSid--'solutiE7n$--of--L'ai]stia:-'4ai.a'Sials foGT'.a. in 3 drlIDls an Lad east of

333 Bldg and in a container in 303-R B1dg.

-- -------- - ^_
OlI

,..^
ULan

_.
LS-1

^^
n̂t^aVy T62

.̂
ar
-i

$, Be.
î
, Cations ,

n..:^.,' ..`^ ^
-^Ia '̂Or Y -i

See list below.

_30iV2 '-4iid caustic:^t-='=------ - --(Ji-gpdS-83 r`SrGCedur ES 1oJ- Q'C -^u t-1 Add - uaL-e°- '^. ^:-^^_a^ _.:u

materials in sPT3®-iv0. 14 &,--4X-.- --TranS_£r- sLiut-iC+nS into Tanii i or it7 in

_ 313-Bldg. Add-caustic soluti_ns-:rox-13r-= No: -31 & 3 9 into T^..4 9 or 10.

Transfer into the outside storage tank in the 311 Tank Farm. Rinse out

cAatainers and rave #rrr ^eus^ 57^ar a^srvuea tiotiif-ftg wtiiie handling chemicals.

14 55 lb 500 1 500 10 5 50 5 50 100

40 39 lb 1000 :0 500 10 5 100 20

31 151 gal 6 10 >300C 10 30

39 ^ gal 40 4 90 1 90 1

;v EA Weaklev. pNI (2-3378)

anaoer, En nmental &
Rad'ation Control /

rICC2DL?r By N.A. :CC_r_etl Bv^ ^ f ^
'tana:er, _r-:: ^tera_icns ttanager, (taterias

B-li5



rI r'^11--
--

-
c_ - .. --

Date 7-12-76 = _ -

3 .7

U^I-3514

-76

Quantity 1^ gallons

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

s g acid solution found in a drum on pad easC of 333 B1dg.

major Pollutants ( Heavy metals, r1tations,--Rn^:arrs, e:c

i-

Disposal Procedures (By QC & E) This acid solution is comoatible with our

waste acid. Add this solution to water or svent acid solution in Tank 12 ,

14, 15 or 16 in the 313 Bldg cleaning line and cumo into the chemical was te

storage tanks in 334-A Bldg. Rinse out container and save for reuse.

f-- ,--Ll__ 1_.^, -21A
l^ie8r ap^7r0Ved--prCJtectlv8 -̂iutttli t tc rttia2 iunuilui aciu•

Subci tted 3v EA Weakley, L^N'T (2-3373)
. /'

Approved By =rovea By .^ ^ ^- %^^ c/ • . %%G'
t;n' 'ianager, Env^.ronment ^

Radiation Control ^

acceoted By acceoted By 4^ - 1

-eriuC

B-113



. . ..
17-9L

,,-' . . . ^_^. . ruRf7rLI cT nT[PfKdl P
.
[R^i ^

uhu•-»ay

Dat8 8-5-76 ^ic. 25-76

Quantity 60 Rallons (10 plastic iu¢s)

Nature and Source of Material (acid, basic, neutral, pH, organic. solid)

U.S battery acid from 1171 Bldg.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

B2s04
D P""

Fb

^...a

^`ti • ^...--- /uiSposai Proceaure^ By QC &

Slowly pour used acid into water or 9oLIIt:oII lII .ank12s 13, 14, 15 or 16

in the 313 Bldg cleaning line and pump into chemical waste storage tank

in 334-A Bldg. Rinse jugs and transfer rinse water to chemical waste

system. Return plastic Jugs to ARHCO. Hear approved protective clothing

while handling acid.

Submitted By WJ Bachmann, ARHCO (2-7169)

(

roY e d- By- ---^
• r_ .

- _ _ `! _'_
_ +e

er, ... ianager, Environmental &
Radiation Contpo},

Accepted 9y r,cceo zed By
'tana?er, Snoo .^zera ' ons tlanager, tlater als

- 5-ii4



^•^ ^^.CAL ':i;,S .--
_ ...

Date 8-17-76

o-7

IINI-3514

_--75

Quantity 1i^ gallons of liduid and vou:idsof soiids.

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

IIanaed chemicals from BNW labs ( see buildings below)

Major Pollutants (Heavy meta'.s, Be, U, Z-ations, Anions, etc.)

See list of chemicals below.

^°..
,^-

x^n' t;,i e....-sa,. ;^,, ,,eI la„ nr i Fl Mix the chemicals with water or filter, _ . ... _.. .

':- ::sM`I.£°° _ * t Gn ^: In in r5E :.3 RQ 4.^.d--=:$Ll&Ie: iIIrn L.^.9

a:rfzide storocE :ark in the 311 Tank parm. Rinse out e$ptv bottles with

water and dispose of bottles in waste lu¢zer. Wear approved protective

clothin g while handling chemicals.

MSterial Building Gallons Pounds

_ Acetic acid , CHICOOH 331

--- rs"`
^__

.'i..
o^.,o.avici.iac, a:.,i.

:n„/r°
.---

_
^.:
"°

..v
"°
: N

'i,
u.

Hz(•r..r`

Sodium hydroxide, NaOH I

Mercaptoacetic acid, rZSCH,CO,r 331

Choline chloride. (CRe)1NCH,CR^O„CCH1C1 LSL-2 24

lic acid

Phosnhomclsbdic acid. H,rP ^o,O,M),' ISL-Z 1 I

SodizaD c

Triehloroacetic acid, C1ICC0IR LSL-2 e e

- - - -^----_---- SUOrnS-tt?d 'yr'% . TJ-:iELaii,[nii :, 3ari

.,^ C^

^ ---- -- ^ --- -.AoaroY?".3y X'^w.l-:a..' - =^rcved 3yL.r ^^-

a 'lanager, Environmenta ^
_ = ^ Radiation Control

accepte= .y N.A. Accepted Byi ^5.. 40 ,,
- - - :'aaager, -S non Ooera_ions tanager, tt erials"^`^^

B-ii5



-- - rurr Trci Ac-r n ^5 ? ' ! cAL_ o=^!
- ^III-3514

Date 8-17-76 :5-7 5

Quantity 6 pounds ^

nature and P̂ aurce zr€ i^1a,.'Q+^ia'l ^ ]CSd, bdSiC: .n.e u*ral ; nH; nrgdflics solid)

P90g used as a desiccant from BNW labs in the LSL-2 Bldg.

itajor Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

P 0

Disposal Procedures (By CiC 5=; S=oW'-y acd the ?-C_ : o water in Tank

12, 14, 15 or 16 in the 313 B1de cleaninz line to :orm fl- PO,, and nump

into the chemical waste stora ge tanks in 334-A B1dg. Rinse out container s

-- -and dispose of containers in waste lugger. Wear approved protective

clothing while handlin2 acid.

^ .y tted~SV TjT Mci.ailkifl2 -/96-2?3^ )_r

n 2 1LnppFovec
anz^ _ c = "ana?=_r _nvironnental I

s =,_ nee ^= Radiation Control

n % Acceo -ec 9y ^ ^Accepted
ttanager, -ncc uoer%tions !73nager, !1at rials

Q-116



1Z-76- --- - --^ - ^^-

, .-^. ,. ..;
.

Date 8-17-76 == = -9-75

Quantity 185 gallons in)3-SS-gallon drums.

-------iiattii'e-SflE^^E$^ce-o#-'"'+a"T87 (aCatl; l°aSTC; netltr81^ pri, organic, solid)

Used IDTA (etbylenediaminstetraacetic acid) solution from BNW lab in the

1717 >^L 81d¢

^iaJi7r Prjiiutants (Heab': i„ ze,

_ _''TA $nd-xhe f211 rw_.+r•. n-t•e 1 1 i c i mnnr i ri aa •

•-
CuL'^.67.' 1G 0.6^.: .l'^g LU^1 _ - .....

pIDq!!I3-ODU
.

ppat; 1ti101V0 p7ID: Ni 109 Dom:P6 100 DpID

D'saosaj Pt'ocedures (6y QC u Ej Mix the EDTA solution with water or Fii*_ er

press effluent in Tank 9 or 10 in the 313 31de and transfer into the

outside storage tank in the 311 Tank Fa:^. Rinse drums._ transfer rina_e

.^ water t o cheIDical waste system andsaye drim:s for reuse. Wear aIIOroyed

- - fi^tifi3g wl:ti^l-e handiins^ ch®icals.

r.

Submitted By TJ McLaughlin, 9?1W (36-?73 7)

,poroved By e,r^!
anage*, Juz - - zra9e', Erwiror-:ertal o

Radiation Con uoi

AGCepte-t kv N.A. =c;.e^:°d 5v //f^^^^r^^in^/•^^^y^

- ".anace-, Sno: oera.ions ^:ca^er. ,e.c^^t e
B-117



Lab Reoort - P=rmit 29-75 =-3514

^ wMt. d.
CC:

SPECTROCHFMICAL ANALYSISRBPORT

INCUNIT® MUC1AA.OUOS' . .D W

, _ - .__ _.-
_ _._ _ _ _......^...A....^^....__.

WIIDIIq iTJD

MATOIALf t n
^o

-r

WwMITTOIY NO.

NIwlTrse n ANALTI® wT oATK

G.w
^ NOCT WT

A- ^ I. St

A] I t T.

A. ^ L. T. ^

As li T71 ^
B _ M[ r _

- Ms ll ^; ..

_- ,dr• 1 US --
- --

^ N^
V ^

Aca p Nb - W '"

"^ - R-7700 Za 10

,G - I P I - 7= -

I I Pb

r.. Pd
^ :.."j'y Pc

G[ ^ _

Hf - Si p

H[ -
Ti'-P ^-- L' !- A^!,A 1Y-3-1 3

^ OUAuTATIV[._ I' 3/RMI^TN'TT*£^y.„u ,.y^:uy^ l q OUANTITATIV6

,Tr•DL MKAMIM APPZ. CONC. I vrrOL' N[ANIND I .t^•rrOL M4NIN0

.. YT- - `MAiOw-H^PAiiz
CONC[NTRATION 6R[ATQ

-^
R[ CONC, awKATa TMAM

^
ORRA\Ll CONCL^TRATION[ /^ TNAM/ CALIMATKD

RwOMC L LO[ TNAM IQI M'ORKINO CURVE

r MOO[KATK ... I - _ -__ :D RQ M1LL10N
^MYMOIICAL

- .

,

__ ♦ TwAC[ I -- 11 - ^ nU1T[ nQ rILLION '. I q '
QCIDIT

.
- - - j NUMQICAL nQCpT I ^

VALllO

q
NOT OR[Rm^

VALYO

I

I ATR'L

• INTO/KwOICK

_ _ F

uleN +

I

.

.--_ I - A r...C OiC.. _ !LGTOIIDR[CiIOM UNCO.TA I N. INTRrOIO^ca

wKMA1tKK1 - .

, 3

V
T

1 f/10^ • y
_ __ __ .^

_
_

_

•

L A B O R A T O R Y I N F O R M A T I O N
.nD •OUTC[ •IZ[ On [AMFLL NRMOD On ANALY[I[ R.AT[ NO.

I 1'L '
0-^..•^JC-^ I' r^ l"^ /'. Z

I I P.



' =`` - -- '-
IIIa-3514

Date 9-2-76 30-75

n..__a:+„ 1
4ua^i^^ ^y . :i.:art

tiaturE-sndSource of i•iaterial ( acid, basic, neutral, pH, organic, solid)

< 1 N &C1 solution

Major Pollutants (Heavy ^e_a'.s, Be, U, Cations, Anic^s, etc.)

rw

'-,
;^•. ^_._
y=` ^

one aram of Be

n+enneal DrnroriiirF+c ^Rv nC : F).. =r..-^ -W _

This acid solution is compatible with our waste acid which contains Be.

Add this solution to water or spent acid in Tank 12, 14, 15 or 16 in

the 313 Bldg cleaning line.and pump into the chemical waste storage

tanks in 334-A B1dg. Rinse out container and dispose of in waste luqRer .

:car approved protective clothing while handling acid.

_SilbmTtted SV riaur@en--Rami:zo[i. ?-i:'.T i2-6 7ouj

AFOrcved By' rcver- 3v
'lanager, tn ron^ental a

S cric7nee-- kadiat'on contr i

Accepted e, He.ih 4x',Acce..ee dy 4

f:anager;-Encp Go=rations anzcer, erais `
B-119



77

IINI-3514
Date 10-1-76 31-76

Quantity 150 pounds

pature and Source of Material (acid, basic, neutral, pH, organic. solid)

ant;,,s ^rg ra ^ ax0^1 eontaminatxd .ith -d:rt. S.a.'ed #n a garbage- ^'-- a-- ^T---- -,,.ba

can in 303-F B1d¢

1aj01 POIIuLantS 'HEavV rE°di3, 5e; u, C3t'OrS krr'ErS; etC.

NaNO3
., y s

s:a
s-•

zzk-
nienneml PrnradurPS (3v 0^ .°,^. „^r„^,,. . . _____. __ •_, __ _ -,

Mix the NaNOI with filter nress e°fluen: or wa:er in Tank 9 or 10in the

?!^-Bldb and transfer into the outside stora2e tank in the 311 Tank

Xazm. Rinse out garbage can for reuse•

, T (2-3378)Suhmitted By Weaklev Lfi'_ -

_.^.^,...(^ - --^-^^-.
---- ---- --

Cnolr^ r;..,_ _..,r'., a_._n._° ,. , - . en4a i o
Fadiation Control •

i
By ;;.^. Acce..=c15Y ^-°•. 41^ /i

v

!_naaer,.lateriais

a_17n



^1
Ci-iEitlCaL '^as-r -_ - ^ . Z "i

L"vi»I4

Date IO-II-76

yuai5tfit]' - ^^ ,trrt:. ga - -- ^ce , /ec „^1^.- Sa ver a T c n-n s t ; m e.

of^lature andSaurce OT P$dterldl (acl$,-ti3S5e.--rteiitPal-,--pn, veyeri^.. avli.a.I

Used bata:i acid from 1171 Bldg. in plastic jugs.

i7a,}or Pollutants ( `{eavy metais, 3e, U, Catiors, Anions, e_c.)

H2SO4

Pbv._

ri

n^
;•• Disposal Procedures ( By QC & E)

'4` Slow ly pou r used acid i n to wate r o r so l uTicn in Tank 12, 13, 14, 15 or 16

in the 313 Bldg cleaning line ane oumc Int;,• cnemica i wa ste storace tank

in 334-A Bldg. Rinse jugs and trans`er rinse water To c n emical waste

system. Return jugs to ARHCO. A ear acorovec Drotecti v e clothine while

hand I i ng ac i d.

^^..._ ---- - --

sZ^ ??

^ . . . . . . . ^ . _ _ r ^ _ . ; 1 3 ?C

__-_^
- ^ .^ • 1 ^J ' 1 7

Submitted By WJ yacnmann, oRr;; -7ic9;,1

I'porcved_B_v '

-cS^M''^_u

oc

ana ^ue'^y _...

^-
r.
I
__ s_^

MLep^CL

4 ^..^t:J.̂, M1...,G.'--,C -:.'U...
.. V.iiy - -

-.

.ana_:er, cnviron-,ental S.
Radiation Control ^•

24
_.-•EnII.'.E'r. ctc`ric ^ -



f UDII-3514 r
.,or

CHc'1?C.°,L ':JAcT: ^
.c^,c^_ r,, •- rJ ' I ^ 7 7`

-
iY- .

Date 10-28-76 33-76

Ouantitv 5 gallons

tiafiaure-and Source of i;ater;al (ac1d, basic, neutral, pH, organic, solid)

Waste solutions from testing the corrosion rate of bare uranium with

dif#erent €ire D:at. xettisg- and foaming agents used in fire fiahtinQ.

rFr^ 17n6-?F nidS.? _

_ t;aior oollutants lh°avy meta_is; Be; u; Cat'ons; rtsor5 ctC.i _^

- D ^ 0.003 pound. (0.952 Enrichment)

Wetting and fo.;,.ing agents - 106 ml ^ 0.05 pint.

_.^

r 'J Disposal Procedures (Bv QC ^ B

_^3^S32ni--•:'7,.- i8I 'irP9S F=^.I1PR^ in Tank Q nr

10 in the 313 Bldg. and transfer into the outside storage tank in the

311 Tank Farm. Rinse out the bottles and disvose of in va=ta i.ooar _

Submitted By CA Richardson. L'VI (2-1589 )
-^ '

Fporoved Bv 07' T

,aciation Control

acz=e^, =^e_ _ e a_ czge!'. ',a'.eriais

B-122



Date 12-14-76 i;

/ ,;L •/ 6 7C

OHI-3514

Ouantitv 1500-3000 aallons

+ature and Source of Material (acid, basic, neutral, pH, organic, solid)

Inhibited HC1 solution used to derust the 10,000 gallon dearea s e r

s_
1
:ee.^.= sLOPSge canR.

)'aior 0 o1lu.ants =_ - e=a`:, 3e, = a ns, s, e:c

..}iCi_ ^Z91 startt na soiution and about - - •5p in used solutlon.

Am ine based inhibitor - 1%.

=eC21 arld rllit.

q
^'..

-

^^_ .•r.. _-.
._ .

•_
r.:^eer

a
r..v•e vr^tiu

rP+ ;A
J
v__. J...J 9 rrc^

r
D

_ - -^v'

_
n, - -
r n ^ i

^.^ .-

Dow Industrial Services personnel will ^^ ^ C d ft^7Psorav the inside AIrf

tank with the HC1 solution. The used solution will^e oumtpd through

degreaser solvent suoply line from the storage tank into the_M_Bldc

and into 7ank -14 or 15. From Tank 14 or 15 the solution will_¢a _=oed

int,QJ,JIe-r-h em-iral..wa ste. stoa3ae.ta nka- irt-the_-334-A _@ld9 or Hia h_7an k >4•

.._..« ..,.Hear a pproved protective clothi nnwhen workiMaround.Tank-14 gr 151__

.,

Subritte^_ E- Weakiey, J'+: !2-33 7 8)

°51.^^( r 11 \) ^ ^
;ve.; /IC C

°'• C ______ _--.^o^°^^^--Ciio•r^ 7 ?r^:^

?ad-2_'cr Conuc

-=€ t5r E_; ^ .^'. • / r, '- ^ L_ -'_' `°= ^` ^

.. -•°".2^°._ c^.C• _C?i-a: ^^- -5c^e'. ••^a-^ ^21^
^

-
i

a-1 21



I ;t -4 -74

C^u1IC^ '. ^_^ ^= - UDII-3514

n^re 12-14-76

Quantity 1000-1500 gallons

-lature--and-Sourt.e--o£tiaterial basic, neutral, oH, organic, solid)

Used citric acid and ammoniated citric acid s 1

and naurralizino the 10,000 gallon degreaser solvent storaae tank after

derusting.

Major Pollutants (Heavy netais, Be, u> ^ations, Anions, etc.) Fe A C1-

6hnur 500 gallons of citric acid solution,

About 500 gallons of citric acid solution adiusted to a oH o f e-q

= using Nh Ori.

^•.;
^_.rs=>_ __ n;;nn<a1 Prnro?ures (3v QC

-

The used citric acid and ar,moriatec c_. : acic sol ut i ons will be pumped

directly into the 3000-gallon tank trailer by:

1 . Pa rk ing the trailer on the Pact Si iP of the 111 alAy^a^. «w = daar

behi nd the cleaninq.._l ine

2. Installing the hose 1L",p '" the °n^ of 'h° rl°n"°'c°r Cnlvenr l;n n *n en

-- -- - - - ---- --- - - - - TTi Et- -iS rie on t he tra i i ery

3. Pumping the used solutions and She.tjnsp waiersntnshe_Sxailer..--

- -- --- ------4.--Manr+ nhta in_a_ara'.samp]a

_ ^ ,;..G Ur -ana}-'y'^'si$ -befU,'2 , .} i ii^ ^ !'O ^•-?,tl..r y' ..hh • e-MT .il r1Gi,? Cal-7.28d--

chemical waste soluti ^.

Submitted By EA Weakley, L'"1'. 12-33781

- - .- _ . , .-.. ; :-_ _ ' . ' .• •
:nv;ronmental `o

- ^ --= -- -- -_- .: ^ ,_ ^
adiation Cor,trol

=CL>^-3r. ';e_e^el:

1nIi4



77

CHE;1iCAL

Date 1-24-77 -
E

"uuan t i tv ,o gallons or hydrogen peroxide scl tion.

CNI-35I4

Piature and Source of Material (acid, basic, neutral, pH, organic, solid)

Unused 35% H,O;1 sol tion from sian oaintina ooeratinn_ 3713 16 1714-A R1AD 5,

Ma,ior Pollutants Heavy metals, Be, U, Z-atlons, ^nions, etc.)^

HD

-^ms
c...^. .3 `

^^ F••

.

Disposal Procedures (By QC u E)

The H^0p solution is comp at i b le with our neutralized waste solutions.

-SlLwu;=poitr thg_j 6ue=ce;rutTrrt- ittLii tha-*i-1 fief=nr_esc-ef_f=1LrPnt ir T3rk Q Br

10 in the 313 $ld g and transfer into the outside storage tank in the 311

Tank Farma Rinse out empty containers and disoose of containers in waste

iugger. Wear app roved clothing and eye protection whiie handling chemica is.

EA Weakley QC & should be pE resent during start of disoosai ooeration, , .

Submitted Bv FL HnusP. UN T (2 -377^'^-`--- ------------_._.-------_ --- ^-----^ - .^_ -.._ .

- - •i i, ^ ^ .^- f- ^

Ap^r^ued v..
'tanager, jua i:/ -cr.-- 'tana;er, Environriental d

;adiation^ ^Control

----'^eeept?.,
3y N .4 acceoteC By O "^ ^r ^ 1

;1anaCer; Shop _ :+ ns .1na;er, :taCeria s

B-125



.. • _^
e0000"' 7

n9lr•„rn^ i^c-c ^^c "c•
.. l.nG1i11.ML . •n

n
.]^G

IIIa-3514

077 "°^'' : •. 2 -7 7Date
.._^_ r_ ^_..__.ry, cwu, 1i

9
February

_- .-QPiantSty....75poiindsof-So
lid and 5 nallnn of linniri

i
fiature and 5ource of Material tacid,-basic;-neutrai, pH, organic, solid)

Unused chemicals in original conta i ner s from 308 Building.

.
Major Pollutants (Heavy metals, Be, U; Cations, Anions, etc.)

2 1/8 gallon concentrated HZSO,,; 1 quart concentrated H3P04,

2 1/2 gallon concentrated acetic acid; 75 pounds of crystal

Al (N0 '9H) O23 3 .

--'" Disposal Procedures ( By OC ^ E)

The H2SO4 can be used in regenerating ; ne oeionizer or in the Chem Mill

Ta^k and the A1(N0j)2•9H2 O crystals can o e used in Tank 16.

Dispose of the H3PO4, by pouring slowly into water or acid solution

in Tank 12, 13, 14, 15 or 16 in the 313 Building cleaning line and pump

+ c ^ in ^1e_e c ildin^int0 che,Tiical-.":a3^e 3££rage .ank^

M'y. the - acet?C acld--w?th- w&^er o r fil.e, "roCc affl"ent in Tank 10

in the 313 Building and-transfer into the outsice storage tank in the

313 Tank Farm.

Rinse out emotv bottles with water and disoose of bottles in waste

- l^yucer. Wear aooroved orotect_iveclo*_hinawhile handling chemicals.

Submitted By W. W. Stevens, H'cDL (2-3122)

- - u; ^
_ , ..Xo^rova^i Rv^'^--_..

..

cng;neer•n;

Accepted By ^/^7c!!

,1a ager, S noo V^ ation5
^- - - - - ^-- ^. _

'anaaer, Environmental L
Radiation Control

^cceotec Bv / _
'lana.er, "a:eria s

R-iz6 -



c^•a-^i

CHu1ICA.L '.:AST= :?nSAI.
=-35I4

Date 3-1-7 - - - _...,:: :- '

Quantity 400 pounds

nature and Source of Material (acid. basic, neutral, pH, organic, solid)

lJnusedliHaF-HF-Frvstals. The shipping bags have deteriorat ed until it

is unsafe to excess the material.

ttajor Pollutants ( He=:: 3e, U, Cations, Ani0n5, etc.)

NH.F•HF

rs,,

^..G =
^.,
+ .^ Disposal Procedures ( By QC : E)

•" --rv-•alr- A n aatg- in Tank 15 or 16 in the '; 'i R1egn

cleaning Tine Pumo directly to the neutraiizar-=_ 70 N[T-PUMP Tn 334-a

Bldg .

PWR B-124 was written to use the 550 pounds of excess NHrtF•HF to clean

' Zr-2 in the 313 Bldg cleaning line. However, after using 150 pounds,

----- -- -.-u-_- i n
n.._^:

----^ tfierllva3-Ysd-manSi prvuina in nuaning out the precip i tate ( NHaZrfS

from the bottom of the tank and in plugging the holes in the air sparg er

with precipitate tha'. :ne cW R was-discontinued and HF was used again.

f..l_t..-^
By

C1 L1-.Ll I^uuL^i^t,ru oy cn wcaR.ey. ..NI 2-3278

C

Appr(^yeri_ 4v^Yr .iL ^ : . n _̂r sy l• ^ ^ . . J 6 17^_
tan^, vua ttanager, cnvironnenta &

3 :nc•neern; Radiation^Control //^

u I// - .J
" ^ Acceoted

a _
Byi^ 1/

cta.^.}^a..e.,..^^^
B-IL% - - -



- 'I1C -
- ^=35Id

pa^ March 7, 1977 4'77

Quantity 36 pounds of solids and 1/4 gal l o n s o f liquid.

-. }_ ... - .-,
^:atuTe 3nd ^ourEe`o'^77aTer,aha31"--,^e^ftral-,-jH-,-t}rgaric.-so1-id;

Unused chemicals from 308 Building.

11a.ior Pollutants (Heavy metals, Be, U, Cations, Anions, etc.;

See list of chemicals below.

r^w
-̂..a

Disposal Procedures (By QC E) Mix the chemicals listed below with water or

^-^; f;lrer eress effluentin Tank 10 in tne 313 3uilcina and transfer into the

outside storace tank in the 311 Tank Farm. Rinse out emotv bottles with

wec$r- - --- - -aKd=^Fo_S_=nf=bd'tY3^ ;^ ^-'_^ 1„-; ,s. --Hear aporoved OroteCtiyt_ = y--- -- ----= ---

clothing while handling chemi ca ls. In addition to the list below, there are

3 pounds of KMn0,.,--T0- bal!.n.ds-=ofNaON =an3=Y gaund 9r' .Li1QO, that can be used

wShoo Ooerations, Materials or QC&E.

Solid Material Pounds Liauid Material Gallons

Nickel Chloride, NiC 1- .

u1-L-1
Sulfate ,/\11-RCI dYI1GLCf

Sodium Phosphate, NaPO3 1 *Ethylen e G1yco1, HOCH2CH2OH 1/B

Sodium Borate, NazBzO,, , *0iethylene Glycol, (HOCH2CHZ)ZO 1/8

-- -- -- Boric ACid, H30U3

Lupric Sulfate, CuSO4, 6 * Can be used in pipe trench anti-freeze

I ;'"•"" F;L'oride- ^ iF- --1 V^11 W• f- . • -
c_n_lu_t_in_n in ^03-F Rlda_.

-.V

irlwl""iTfiii^ll-c^ildride,-Ai.i3 i

_ _ odium uoride. NaF 1

- - -- - ^ • - ------------3ubmitted "oy ----!.^: W. 5-te^:ens.^ -̂ :iL ^L - -^i -r^

App roved--'oy i_eL^
'tanager - _ : -

^y

Ac c e^.t<= N/A Acceoted

31
-ana;er, c'nvirC.. _ntjl ;

radlatl^^ .^,G:r '^1

By ^^ _
*!ana;t.r. '1a-,.



;

^:Huil[AL ^IAST

Date iiareY-7, 1877

QAII-351A

Muantity Z oounds of solids.

yature and•Source of Material (acid, basic, neutral, pH, organic, solid)

Unused Chemicals From 308 Building.

1•1a.iar P`ofilutants-(Heavy metais, Be, J, Cations, ^nions, etc_)

1 pound cuprous cyanide, Cu2(CN),

1 oound sodium cyanide, NaCN

j:.ryss.>^.:. ^..,
T " -

edures (By OC & E)-.^- - •
To prevent the cyanide salts from becoming acidic, which would release

.....:: •
shall be slowly poured directly into the 183-H=i-= HG"4 g^,ae salts

Evaporation Basin while a load of neutralized waste is being added.

-- ---- - `-_^-- -- - -- ai..c-=,;- - ' - ---° '--- - - --= ^---- . . . ^
out

..-:,•„. ^^^ ^^^ties withCad }^Trn: o^ s^re ^^a ^u^ Ncur<^ff the ,. , ,,,,. ,

water, return empty bottles to 300 Area and dispose of bottles in waste

.,` 1ygpr, Wear ereteetive clothing, rubber gloves, acid goggles and face

shield while dumping and rinsing+out bottles. A second person shall be

in attendance durina the disoos al ooeration at 183-H.

. .. Jub1111tteJ • •4f -' ^

y`
_ AnD rovod oy G•tr..r

1

T
- er 34u

-

'!anager, Envi ron,iental &
_ b Entineertn; Radiation ontrol

• 3 n_
Rccepte: By nL accea'ea

^.^ -^ i ^?

- /rar^_}p^t<7.^..•I Cianc .-_-_--_ `
-. ... - rta n.•:ale-- ^ n . `^•^

___ - =__
• ^, .•,.^c, iu^a



^• -

Date March 9, 1977

II2a35^43 ,"}'^

6-77

Quantity 43 1/2 pounds of solids

Matul"e and SDurce of Ma`[eT°i3i-{ati>!i.-tiasic, neutral, pH, organic, solid)

Unused chemicals from 3720 Building

tiajorPR111tant_s_-(Heavy-metals,Be, U. Ca-ions, Anions, etc.)

See list of chemicals below.

Disposal Procedures (By QC u_) Mix .he cnemi ca l s li s ted below with water or

filter p^pas effijen in Tank 10 in the 313 Buildina and transfer into the

,.,ir^ie4e e+nrano tank in the 311 Tank Farm. Rinse out emotv bottles with

Warer and dianne of hor*_1es in waste luaaer. Wear aooroved protective

eiothino with handlina chemicals. ?n addition to the list below, there are

used b y Shop O perations.

Solid Material Pounds

Ammonium Fluoride, Nr_r a

Sodium Fluoride, NaF 21/2

Sodium Chromate, Na,CrO,. 4

Ammonium Citrate, (NH,,)3C6H:07 3

Oxalic Acid, HOZCCOzH 12
•-...(-̂ YwwY. fi^+-0il `in -̂-i, iw_ 1-i^_w^_iri_Fi p

nbu> iwb^b.Z4.vZ.,^ :.-\.t1., 16

Barium Perchlorate, Ba(C10,,)z 4

4Ammonium Ceric Sulfate, (NH,,)„Ce(SO,,).4

iSubmitted By F.T. tia r a, 3 NW 2-.' i8 6

Aoproved By _

S CnCi nee'". ^^y

Accepted By N,A, Accepted
rlanager, Snop Operations

_ 36/n
anaqer, cnvironmental u'

Radiation C ntr 1

By /
nanager, tateria s



pfa-3514
i . ^uc•„-^i ' _ . ^c•_ '_- •- -f.^ ^-^^,• _^^. „ S^

na.a I_a_77 -;;

- Quantity 1/2 pound solids

-Nature• and Source of Material-(acid, basic, neutral , M., organic, solid)

lloused chemiral from 3720 Building

^, ^_, -2, J, ^_̂,_:,..,5, 0n5, °tC.. ' ĉ _,c • iiiilo? ^fil iut9nt^ ^•Hc3'v,J ^- ^^

1/2 poand p.^..tassi um cyani de, CLN

^.• Otsposal Procedures tBy-QG-G-E;

To prevent the cyanide salt from becaoing acidic, which would rel ease

HCN gas, the salt shall be slowly poured directly into the 1 83-H

Evaporation Basin wnile a load of neu tralized waste is being added.

---_ -- Q^gi^,,,n, ka co-ga_ anp- ^{- ypur- i^tn the wi nd. l Ri n5! out bottl e,wi tfl

water, return emi e bottle to 300 Area and dispose of bottle in waste

.` lugger. Wear p rotective clothing, rubber gloves, acid goggles and face

_ shield while dumping and rinsing out bottle. A second person shall be

in attendance dur?nc the ^is:esa' ooeration at 183-H.

r ^

Submitted By F.T. Hara, IN 'm =-3186'

*vproved By ^ 6G ^ 7 I^.... __- v__ 3! ,Q A'•^G.L 111,77
tanaser a •tana;er, cnvironmenta 8

Radiation Con^*rol

Asse4tedBt
a_

N A, 'cceRted Sy f'^l^i
nager,-,nop Ooerations mlanager, iaterna

5-131



- - - "--s - ,

VVYG

^? ...-

^-,- z,n^*e 3-9-77 " .,-'

i3-77

IIIa-3514

yuanc,6y V VVunds of solld5

^iaturQ-and Source of iiateri a i iacTd 035 j G: ^eiitrai;^t# -draanTC; =io i i d j

fA Po ll utants l'" ea-- vy me--`-c.a ' s, o°-e, Cations , A nions, etc.)aior No7^ n i

6 oounds of chromic acid, CrO,_

Ud.- y

^°.

Cisposal °rocEdures (By QC &

p^sooeo_ of the rr^i; bv nniirina qfiowfiv intp - ^
S
_ , ..... --wdtEr o r OluL un

T fiki ;Z --13 14 15 or 16 in the 313-3ui_lding cleaning line and pumpn a ,

inta chem+ca;-wa3{e-s-'oraoe tanks in 334-A Building. Rinse out empty

bottles with water and dispose of bottles in waste lugger. Wear pro-

tective clothing while handiing chemicais.

Subm rtted By F.T. ^ara: .3NW -'-

^y 1.Q ^1 3^S^n- - As_£re+;ed
ana;?^ anager, tnvironmenta ^a

------ Radiation Con rGl

Accepted By ^ ^^'<<7 r^ Accepted i:v ^ .
ttanaqer, Snop Joo s '.anaoer; ttateria s



4-rcI_I 7

CHE"L'-%L i ^ c-- -

Date a-i3-77

Quantity 7 pounds of solids

IIIa-3514

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Unused chemicals from 3720 Bldg.

Major Pollutants (Heavy metals, 3e, J, :ations, Anions, etc.

See list of chemicals oei o w

i-....,
L}°5

Disposal Procedures (By QC S E) Mix the chemicals listed below with

water or filter Dress effluen- in -anR !0 the 313 9uildine and

transfer into the outside S'craCe rank in the 311 Tank Farm. Rinse out

emntk...bottleswitnw@ter-and-dis6nseofhotr_les 1-nw3c_7e_I-linper,_-_-_Waar

aooroved Drotective c!othinc wnen nandlino cnemicaIs.

Soiid Material Pounds

- - \ ^ Potassium Nitrate, KN011 2

_ Potassium Dichromate, K-Cr-O- 2

Sodium Cirra-e,

Sodium Acetate, NaC -----_

Submat*.ed

Approved

n-'i _ - --- - .!i

- , n^._^^;
.

- -_---

^ ^ nee

Accepted By A - AccepSed
itanager, Shop ODerations

B-133

^anayae Emvi roruiental ^
radiation Control 1

/l _ , ^GLL^f
".anager, !aceria s



Da 5-23-77

„ . ^r^,ry 3 •c ^l

=-3514

13-77

69(1 eallnns of licuid_
QuantiLy -_ ^_.._..

Nature and Source of tlaterial (acid. basic, neutral, pH, organic, solid)

Concentrated H2SO ,
solution used for acid digestion development

studies in the 324 Bldg.

;•,ajOr ooltt:ranrs (Heavy metals, Be, U, Cations, Anions, et:•)

70X.H S 300 oom Al 100 oom Cr, 500 oom Ma. 500 oom Ni. 300 oom 2n ,

Ln 10 or Pb 50 oom Pin & 30 oom Cu.--^§

_

Disposal Procedures ;5y OC u -, _

Qumpva;re_acid clnwlv in.zn - a nk _i ior-1o in the 313 B1da. cleanina

---- 1;ne, Pump_direc*lY-iaihe-ne„tra li cer ,-4_ NPL1MP-- -3_4-p. B do.

Rinse out drums and jucs and trans fer rinse wate r to chemic al waste

svctan,--Rnturn drums and i uos to HEOL.- -- ---- - - -^ - - - - - - - - - ^

R(y !';1wa n
•

w' 7,l

•^% : . ^t^ i ^ I.^IZAporove^ ^ _̂ i ir T^ ^ ^ t`.Y,^^. 4 l
cnvironicental °a 1 1

Radiation Control

Accepted ABy " acc_ot=! 5y ^ ^^__
l,an_:ar. = rc: _. -, :ii^ an: o f. I?' aaria- -

•r-- n. •^Nr.: nr^r.•_



^- _..
; r 7-. z„

^fP. - ,,._
LdG K@ ^ -- -Ci7I^3514

ec: u..

Sp6CTxOCNEMIGAI ANAl7S75 lfMRT

_

^.CI`.l5.^.3 it"M_ M+QAAL iNL

--^ vlCTlD01411Ct1 l4WAtofT

3111{DIND a^1

-- - NwTwu6
^^ D L I

,YwRTO't Na.

^i r^a ^V,L--: 6: ^- _••

^res By .w11 ANKTas DT can weeerm^ 1

P+

-_--

. .
. . ^ - Now moff

77 Sr -
= 4 Ta

^

As T. ^

... [: ^ Th

Ba

-_--^ .. .. T -

6 Mo U ^
N. H

^ Ta
7. ^

+ Pd
a .:.>~ r, ^ - N R ^

sD ooa^3 ^
- . ^- _..--- --_ -vp= OF ANALTlI71 -

- . OYANT1TA71Vi

__ Nwt YfANIN. YLANINDAIVi, CONG. , on"
Y4NINY

11- G^.iY^i..ATiDN .DfAT01 I
-l v^BLG^

GOIIC Dw4Ta 4f1A11

•

^^. . .-...^ =:J. __

'Y

Tm
^D.TC•7AKi CONCQITwAT10N Isi)•I ^^4 `

T^^ TNAN ryOwRIN. Clint

_ ^ YOOOIAT[ NOr DaTfGT.D^ I Q RwMT. PM YILLION^ ,
NYYa1CAL

T TI1AC= ^ .^ .Q rIl4:GM '!i ^ ^Ga1T

rA&{l0
- - Y_I:Yt11GJ_

1Tt

q

^ NQfOITRTm ^E 1
....AIrNI-

INTO/aQIC= /R[C1.ION

DRfC7fON {JNGQfA1N. 1NTO01M01Qil ^^s,Z A^Sf10N _ . 1

wsiuNlw - - 1

-^ ^

1, •;^ - -__ _

-- A

'
-

-

^ NOORT A/s.01/m

-- ^-d
- - - It-^ LA t0 RATO RY I N/ORMAT I ON

ANO .ouRGi slzi or YY/tI NRYOD OF AN"T.1. MJTf NO.

U-1



- - - - CHEIIICAL 'aASTE DISPOSAL PEitt1l

'uate 6-L3-77 oe^it "tc.

Ce^ t-b7 77

14-77
=-3514

Ou__a.. in eaiiens of 9oiution
anLI 6y ° ^--

Nature and Source of Material (acid. basic. neutral, pH, organic. solid)

IIanledld sickal sulfate sointion. 62 g/1 (0.52 lb/gal), in LSL-2 Bldg.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

1Qi Qfl

C.-
t.FJ

Disposal Procedures (By QC a E)

hiz the HiSO aointion with water or f:lter oress effluent in Tank 9 or

-30 #a-s''s--313 Bldg, zrd-u^afet Lztc the outsidp-4tnrace tank in the
`wl

311 Tank Paxm. BiIISe contalners and trans£er rinse water to Tank 9 or

^
10. by

- n.n
w
a

-__ .- . ^L"^70/! 3Z Z'OIIE1j.IIlP5r8^'xiidfc'a`cea u ai^.

Submitted By T3 ticiaua'nlin. BNW (86-273 7)

Approvea
1 ^ua^i:y C^n rc,

IC"''n:a Engi-__-•^_^

Accepted By r_<_ Acce;_ed
ttanaaer. Snoc uoerations

'! _=-^-- ° --

By A
'tanag , nvi ronme a a

k diological C^ntrol

Bv /1C/^ ^ ,^ ^^In.X
lanager, ttateria

R-1 is



Z

Oate 9-13-77

n„antitv 1Z57 pounds of soiic anc 39

nature and Source of Material (acid. basic, neutral, pH, organic, solid)

- ,..n in }e.' iist
`.,_.

StO. oe i oM.

^

Cations ..
!izidr Pnllitt.-int5- (-trEdYV-111etdI5. Q2.V, Va:i u ^^^, niiiu^u. cw./

Spertrnehwnicat analysis of the Z_oroorietarv chemicals showed no hea^

. _ r_
ei,au r e i

• 7^ +^1
n ]IU GI i Cli^uu nu r.

d.1'.

h t^ Oisposal Procedures tBy QC u E) Mix items 1, 2 & 3 ( below) with water

or filter press effluent in fiank 9 or 10 in th^ 'si3 Bidg and transfer

into the outside storage tank in the 311 Tank Farm. Item 4 is used by

Materials for derusting steel reactor spacers; so save as many of the

1 Kg jars as needed and dispose of the remainder by dissblving with water

or filter press effluent in Tank 9 or 10 or disnp directly into the 100-H

50l.a' SZ5}.^..---Mix -Iter.--Swi-th water -0r fiLter pres,& effluent in Tank 9 or

10 (but not at the same time as Item 3). Items 6 & 7 should be dianped

_ directly into the 100-H Solar Ba sin since they are not water soluble.

-r--

- -- ----- -• 1-A1kal7-ne-RU-st -RemovEr 440 opunds of solid 7-

-2- Wyandotte 5061 =0 " " (NaHSOy)

m3---- 9Aino^;,cn,. -R^ tra r,.e, r, NH ,- .. su., 1, ^S208 220 .

, dlet!^A-I z cjl urea -^ -- - -s ,^.^

5 Ethylenediamine 39 gallons of liquid

_b- Nickel Oxide 12 po u nds of solid
^^,^Y • :-

^-^ Mixed Ni, Cu 8 Fe Oxides 66

NO Stice, BNw (2-1336)Submitted By

Approved 4 1.•1114-
. y 'tanager. Environ.menta^

; = _;,12e,:,.__ ^ad;^l^gical Control

Accepted By N.A-. -- ^cceoted By
i;anaqer; Shao Ooerazions - !ianager, liaCeria s

B-137



- --

e•
Material Listina - Permit 15-77

Mote•ia l Descrintion _uan

JU--6n
:
7W

..
11- erc- laulf'*lorc-' R11

.., -KG

1-3 nieth-yl - 2-thiourea (Pract Grd.) 36 Kg

Wyandotte 5061 ( sodium bisulfate) 200 Kg

Alkdline Rust Remover 200- Kg

E•Lhyelenimediamine ( Liyuid) - 100 Kg

xide+ Powders (Pure)^La l V

Cuppric Oxide (Black) 2.7 Kg

Cupprous Oxide ( Red) 4.5 Kg

i, r`erri^ ^xide (Red) 4.5 Kg

Lr-' Ferric Ferrous Oxide (Black) -36:3 KS

--=.p„-°;,-- --NicnE: ••R:^c .-.- 5.4 Kg
:^:

"s`. lu'Iihed "ct'cl DXid@5

Cuppric

Cupprous used dry powder 30 Kg
`zrrl c/ F° -rrn3se

Nickel

IIAII-3514

voe Container

1 - 25074 Paper Drum

36 - 1 Kg Jars 4 jars/cse

- 1--- Paper DrWsI

1- 55 gal Steel Drum

3 - Kg Bottles 4 each
per cardboard case

1 - Paper Drum

1 - Paper Drum

1 - Paper Drum

1 = Paper Drum

1 - Paper Drum

1 - Paper Drum

.

B-136



.:./ _ .;
,r

r---^t--^i-- --_.

Lab Report - Permit 15-7' UPC-3514

SriG. 4L

S1fCTxOCNEAUGCI -ANALYSiS iV^V'.Lr . -

DOY04i YMfTID NYCtyL INC.

srtCnooauuuu uawAtaer . .

W1101Np 37A
I

„!m tt S; -

CT

Y

3T AfiwLrai3

CUALTAT•y[ II _ _ _ .._ -- ^ (^ % TQ OUANTiTAT1V[

^'`^'^ r INi • N4MINO -Y4MIN

GOMC^RAnON OR4TY1 CONO. MSATY TNY1
---- -- ^ eaNermlerr1!^+4R O!lR.TA^Li • ^._ ...

-_--^^sTl1!^!! EN.JWTm
oat7CTARUtCONCa17RAnaN

1^. _ ^ GF^ORi___ 1 r. . L ^• ^-'..A%_ _
YIIORRIM GR"

tl

. __
_ -__N0001AR

-

liv.

AC - - '
raCOIT

.
-

_S >w • I
---

-
-. ^ ^e; ^

Y•LYp
-- - n^.. . .

'°eca1T
. . . .

.^ Nor eer[crm _
^, vAUO I •^.Rs.

• I^ Ir

I

/RCI/10N ±INTLI/OOIC[ I

OfrEWT10N UNCZWTAIN. INTOPOOICiI', •T'Z n61f10M ^ IACTON

R^1

^ l ReeRr A..ROOm

L A S O R A T O R Y I N F O R M A T I O N^

^
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CHE1tICA L„ASTE DI S ?ncAL•• -
- - -. ^ ^ V-- - - - ^ ^- L - r ,,%. . -

nate 7-1Z-ii - - - - -

Quantity 400 pounds o f so l;c 4 n ?: ^- ca'lcn cr'a:<_

sê5usI:3i,t:e anr =.-_ -of ,-r,^̂ +e ^acid ,-baic, -neutrai, pH, organic,-s91id)

d^^n-Md..<tf.cm ?02_CDilnr_D1an- rnntainin 0 al,nninum nitrate

--and sedivm^Pttrate

naior anlit,tants ( Heavy metals, Be, U, Cations, Anions, etc.)

Soect^h_ical analvsis showed the following imourities:

--_-------------_- _-50n0_npn,_MO•_R000nom_Fe: 100 nem Cu; 10 oom B& 10 pDm-Mn-.._

;-
s,^_j

_ _=°" -• . -----Qicpoaal_Procedures (By OC ^ E)

O+ssoLve the crvstals in hot water in Tank 9 or 10 in the 313 Bldg

and transfer into the outside storage tank in the ?il Tantc r'arm.

^ •r^

-^- ^o----- -- ^

r

Submitted By JM Thunnan, RHO (2-2416) --- -

_A'pprGvtd__By4t<. '-.oroved By
nanajgr, Jua"ty =tn=ro '1an ger, Environ.:.enta

Radiological Control

Accepted By N.A. By /1°/' X

_ Ofanaaer. Shop Operations 'tanager, Materia l s

- --- ---_.. o-l^i
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CIIETIICAL '.1A5 T E DISPOSAL

Date 1-6-78

LTa-3514

_..-_-nti--^. l cnn ,.,yaii^vii.,°
a ^y .: i i suu

;iattirs and Seurce of Material (acid, basic, neutral, pH, organic, solid)

.- --- ^--^- ^- ^ n etem in 99G-G ii1rreyee-rbt-. s nf-?,Fi ^i.. d i ngS -i..n--R-v__ __ . ...Aa.

-- --^-°_ -°

. . ,.. . _ I -
icns, etc.-----__ --^^ ;1a9ora0llutants ^neavy metais, Be,e U, Cations ,Ia^iuiien11 4

NaNO Na50 NaCI NaCO_

16 ppm Al; 2 ppm Cr; 10 ppm Fe; 10 ppm Ni

i.^-•,.^.d
c°.

Disposal Procedures ( By QC & E)

The-emotv 3000-callon tank trailer will be sent to the 234-5 B1d an d t he

_wastg-Eniu+in„ will be pumped by HEDL personnel into the tank trailer

using a hose inserted through one of the top openings. The depth of the

---- - tank will be monitored by a measuring stick to assure that the tank

trailer is not overioaded.

The loaded waste solution will be transfered and dumped into the 183-H

Evaporation Basin.

Submitted Bv R6 Cowan, HEDL (2-5215)

Approved By dC:... o^r vAd 3vH^^
-- anaaer, -1;a1 n "

6Q
anacer. Ebviroru,ental 8

8 :'Ic=n=e-, Radioloaical Control
- - -

1 ,

Accepted By N.A. .cceoteC 3y f%1 ly, 7,!T ^^^ i+
tianager; Snop Jcerations - iianager, ! tateria s

B-143
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- -
^-CHEitICAL 14ASTE DISPOSAL PERMIT z7-W

"' • ^ a1^-3514

Data 1-26-78 '^ 70

n ---_- _1ianfi#i'v-- 1-- u al i un^

Nature and Source of Material (acid, basic. neutral, pH, organic, solid)

View-vast&--frce-shake-dam tests of-acid digsst i on s vstem in 234-5 B1d

ON > 10 =

Major Pollutants (Heavy metals. Be, U, Cations, Anions, etc.)

Na:lO Na50 Nat1 Narn-

Disposal Procedures (By QC & E)

The eemtv 3000-aallon tank trailer will be sent to the 234-5 B1da and the
•-

"" •1 1 nanennnsl into the`- - ^.aste saiutian s:,1 be pW~r^^d by HED. personnel- . tank trailer

••3+-r, -a has€ +rser* d thr- the top openings. The deoth of the^., ^- sugh- one-of

---__-_zarak_xillbe-p!onitored-_by.a measurina stick to assurethat the tank

trailer is not overloaded.

The inaded-waste-saiutton will be transf ered and dum ed into the 18 -H

^- CusMSS+1nw Rx{n-- -

r.

- --- - --- - SubFmitted A^^^ rns-•• urni_, .. ..

/ .WY/ J -

Appeoved By l"-v .-^Approved By
rTdnaget4, Quaitty Controi ffanager, .nv,ronmenta

5 Eneireerinc Radiological Can t

rertPd Ry __ ^^_^_ . ... .. ... . .. Aba^ ^i,^f`{A •J,_rn__ _
Jw

Manager, Shop Operations - Manager, ttateria ;

B-145



IIHI-3514

CHEI4ICAL WASTE DISPOSAL PERN'T a" 3- 1' 71
1. a* T•z}7J'

- ;_ L- ^ S' W r

Date 3-7-78 ^ Permi ^ No. 3-78

/4,anti 3
/VH, -11

Y
nna

_ +.. VVY l..., - i.a.1fis

r:+..... _.d snuree of Material ( acid. basic, neutral, pH, organic, solid)

?RQ-e eIa

eH > 10

Major' Pollutants ( Heavy metals. Be, U. Cations, Anions, etc.)

NaNO, Na50 , NaCi NaCO
CO

^w-

:.1

Disposal Procedures (By QC S E)

The empty 3000-gallon tank trailer will be sent to the 234- 5 Bldg and the
=--

waste solution wiii be pumped by Na personnei inte the tank trailer

using a hose inserted through one of the top openings. The depth of the

-tank will be monitored -6y -aveasuriflg- -stieir-tr -assure-=that- -the tank

trailer is not overloaded.

The loaded waste solution will be transfered and dumced into t he 183-H
------- -_.__-. -_- 'Erap^^^a.._..,,_-.;.. n -o i .,. T^ other loads have be^c iv ^ been disposed of already as

covered by Permit Nos. 1-78 S 2-78.

By RG Cowan HEIIL ( Z-5Z 1 S j

APproved ?^^x =porcved By^ wd 1Efr
fiSanaucr^ ualiLy^^,AfrL"^^. r2naQe4 Environmenta ii

g :^^+7ocTing Radiological Con rol /

Accepted By A Accepted 8y
ifianaaer, §hop-;perations mnager.-r!3ter a l s

-- - --- 0 1 nc



7.52S?

x<°•Y^. J' CilE.11CAL '.d:,STr ^ cpnc^L ?= :.• -

Date May 2+ 197 8 ?e^i :' c. -73

# 0,a^,Ytiry 55 aal l ons^_-

--iTiture and Source of Material ( acid, basic, neutral, pH, organit, solid)

Unnaeded 'Cimplus•22.0 rust prevention material

Ma,jor Pollutants (Heavy metals, Be. U, Cations, Anions, etc.),

NaNO2

^.a°.

.n ; _.

= Disposal ProCedures ( By QC & E)

Mix with water or filter press effluent in Tan+k 9 or 10 inry,
^=- -- --- -- - the 3i3 bidg:and'Yansfier-intothe .,̂u+-•a^^^^e storage tank in

the 311 tank farm. Rinse out barrel into Tank 9 o r 10 and

place barrel at barrel pick-uo area near 3710-R Duiiding.

swa-.Tted By E. A. Weakley - 2-3378

Approved B ^no apr3ved By<"`
^-

-
rIS

J'98
Ttana r^cels Engineering Manager, nvironmental & I

Radiolosicat Control

Accepted By A. Rccep tQd By :^K/f^
Manager, Shop Operations nagea^ r Materials
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CPII-3514

w: ,-•

;

' g1LMS CAL,COIe1TSCN --SC.I'JAI.-II' C'JNwNT=ON (E.C.)

FM TC=Q= AM=

n
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IIAII-3514

EQUIYALENT-COIGCEN1RAi:ON it.C.)

Per WAC-173-303-084;

EZ,(z1--Zxz + YIAS + EBX + ECx + E0X

10 100 1,000 10,000

For sample 1-2, analyses shows

-- _=a
C^JY

^._:.
^T\

C7ass X cnnstituents:
:.;--- - -------------
6I as"s A constituent-s[

Class B constituents:
Class C constituents:
Class 0 constituents:

inus,

n+2 + 0

- - .T0 100

E.C. - 0.012%

None
.^---I\uflC

None
NaF- 11.94A; Ni(OH)2 - 0.03.
Ca(OH)2 - 0.13:; Na3PO4 - 0.53"»; Na2S1307 - 2.21%

11.94 + 0.03 + 0.13 + 0.53 + 2.21

1,000 10,000
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APPE1C IX L

REACTIVITY CRITERIA
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UHI35I4

.'CAARACTEItIS7,IC.OF R:AC':7:7

A solid waste exhibits the characteristic of reactivity i f a representative

sapie of the waste has any of the following properties:

'tl. It is norsatly unstable and readily undergoes violent change

without detonating.

Q it reacts violently with ea'ser.

C. It forms potentially explosive mixtures with water.

G4. When mixed with water, it XPnrrates coxic gases, vapors or fumes

in a quantity sufficient to present a danger to human hvalth or

the environment.

`$ -- CS. LEi3 a tJaside-or-tuLfide-bearin¢ waste vhich when exposed to

pH coo7iiYYSBs-bet=!P.n. 2 and 12.5, can .^,en.+r@te toxic Rases, vapors

^.e or-[iimes ira-quaniity •ufficient to presenc a danger to human

health or the environment.

Cb It is capabit- ef---dr.tonation or eap:JsL Ve react:on ic it is sub-

jected to a stong initiating source or if neated under confinement.

C7. It is readily capable of detonation or explosive decomposition or

reiction at standard cemperature and pressure. '

C8, It is a forbidden explosive as defined in s9 CFR 173.51, or a

Class A explosive as defined in 49 CFR 173.53 or a Class B explo-

sive as defined in 49 CPR 177..88.

8-1 S5)
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DIa-3514

S..c C'LLti..^"':A'_^ION

. r^

L?^l
Ati€
N'F

Q,,

if the iaitial sample size ( inclt:ding eOlid and liq^i3d
i0o ^. the filtration step uwid resnlt ia:

lOG-P sa^''^...2' - ^ffm-_qn1;A1 - - 58.8agma-so1id
( 2.43 gns sampl.e)

measare3 it, ratio

and: 100gm sample - 58.85 gms solid - 41.15 gos filtrate.

USSZIQ the masAre.1 sPeC1f1C grav17`]%:

%) = 32.40 a: filtrate
(1.27 gns filtrate)

Acoording to the E.P. tosicity procedise. the total vo5= of delionized

rater and acetic acid to be added for eztracti.on of the solid is 20 times

the weight of solids cbtaiue3 from a 100 grae starting (pre-filtration)
Z-n t)e case of samale I-2:

(58.85 gms salid obtained) (I0 ml Gn1ntion to be added) • 1177 ml solution
(gm solid obtained)

Thtsr- fallahn..*sJ-fi1*ratinn -of thesclid sample, 3vorouaately 1177 ml.of

--- -^K:::;:::-be w±th -ths 32.40-ml-of

filtrate samQle Fseviausly onllected. Since the basin no. 1•inner' sa®ple
- - - -- --- - -- - 'Y^ ;#^3^^^' lm,rh,*e) were analyxed sepnratrly for Cr 4Ir

mtbematical recambinatinn to ralculate the resultant ac>mbined oommitratien
4. u..A.A:

(Filtrate volLtme +

W3I csb;,=t of ^i.^a t_z,;^a

Tbnsr for sample I-2 :

'32_-4 ml (50 u /ml1 + (1177 mI1 (1_6 _c/ml)
in A .i 1 1,T'I 911
Ji.'I ^W r li^ ^ • ^^Y.

- - ^c.90^+§fi4i vr--2-.90jFy1
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IIDII-3514

XZL°S;S .'.`? ``.: =% TR "=`M'." &e= S^IES

r--.^n^-i^r--r,e^, r^ sa^LidiJ G1.iaM d4s'rii7G0 in the

--- ----- -- O11l6t MetbOds for P;Ca1UAtlI1Q S011G Waste - YAy8iQa1/(Nma^.1 p1e}hpdge

do==mtv the saRle meaa ( R) and seandard deviation ( s) aust

A

x•
}T 1

. Q
AG
V

-
-

9.1I
X T-1.OL-T j.^i^ , ^

n 5

^umber of Samples

cra n n

U-,
M

X2
^^1 x^ )--r /n _ eo.oo1. C.51

4
w.c°a

J
.. .. S :_'.V 84 NU.^i s ...,-.

1 ^9'\ r'=

--- --- --- -- iiirs= îygy^=q^-fq greater than that of s2, the caloulat].o^1s May
( If s2 were greater than or ecgral to 'x, data transformation

would be req,i*ed.) The next step is to calculate the st=^da*+a error
t.^^.^a..^.

s^ sriaII a 0.71,/'^15 w 0.32

prOLJCLIility of 0.20 is... .... _ 2el/ t.K-KnfYJCIF'. 11iLG1Vpi \...1.I fVV
a

calculated:

C.I. ^z± t,20 s_ - 2.71 _ 1.533 (0.32)

---- ------ ----- IiCi-Wa$ti$'.

P%C Metbods")

Since the upper limit of the C.I. (3.20 mg/L) is less than the regulatory
ttsreshold (n1'. ) iimit-cf 5.0 m3/Lr -ii: is wrcluda ot CrVI is not prescnt
in the waste at a hazardous cencentration.

n , - I
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133-+i SCLAR _V?P,Fv17:-_N ?AS_N dAS-: :---:NA7:-_N

1.0 IIffRCDUC>•ICti

-___-A sae^1^ and__a^al;•sts olae (see Attachment A) was prepared that described

t!N samplinQ and analysis oetlrods that would be utilized to generate the data.

mcassa:7-iD ful7y charaebrizs and designate the 19-FI Solar Evaporation

Basin Masta in aeeordance with the Washington Administrative Code

(11M',-173-303) Dangerous Waste Reguiattons. After the Mashington Department of

Ecology (kUOE) concurred with the sampling and analysis plan, samplea were

taken from tna so i ar bastns^rd ana'ry2s^t ;^r accordance wft,; t`,e samp 11 ng and
--- - ° r °a ^,^^

analysi3 pfi8n lSee-A=3c1" 7^arl•-3 r5r'am -te^OaeS, ..^.w^.u--uv...t C for analysis

-resu 1t!).

Folla.ing waste sampling and analysis, the solar evaporation basin wastes were

rt„" designated as follows.__k ...

..,^..,

2.0 MASTE DESIGNATION
w,r

-For the "^^^^sas of designation, since the quantity of waste in the variousr... r^
aampjing s'trata-and-eaeh bas#ir 5s greater than 4,000 1bs., the overall waste

e.signation will be based on the "rorst case" aesignation derived from
- - - `

_nciwidual-;±ratun= - The 1__f4u-ip wastee In basin ruamer 2 will 4e desianated--i
separately. The current plan for the liquid waste is to dispose of the waste

after all of the water has evaporated and the waste has reached a near solid

-iore- -As a-res:lt. the liquid waste in basin number 2 will be designated in
-- ---'^-__ +_eet fom-3nd-i-ts-Tinaidiaposai- *orm.

'Nhen-r.oel?czs+l-s:-ttaa uooer-limit (U6)of the confidence interval was utilized

to detaralne wnen -ar,esnc^. ialues vers exceeded. The UL values
^^a-^5^,irted u;i'i_'n, =ec7n1CUe5 aesCribed in sA

-; document ;'*-b4h.- When "1^ u,an^ values were _ie only values availabie& the
tl^an^--va-l-ue- was uzia ^-ed-ta-!-eorvse<!t that nartlcylAr waste

i!XtIGr _ Whew a Iw1'Sture of "19s5 tfianx

and_quantifled values were available, the "less than" values were included in

------ ---the ca-l^latipn-af the-U6-valu.s.--Nowever. the UL valuea were reported as

---- --- -- ----wl a>s^-i^fatl^ xalUAE--+_-it15a- Lties! - values wou i d be b i ased h i ah .

2.1 2enitahilitv

All of the 183-M Solar Evaporation Basin solid wastes contain substantial
qua.-tities of- aitr-ates-. --pW-001• definita-ON- nitrat-_h-r+.ng mttsrials '

are oxidizers. Therefore& the 183-+i solid waates would be designated per
the WAC-173-303 ignitable criteria. A waste number of 0001 will be
assigned to all wastes as a result of this criterion. The liquid waste

--_-_va-u},1 _not_M Aesinnatrf per this criterion. However, following,..---- ^-•
evaporation, the liauid waste vould be designated per this criterion and
assigned a 0001 wasta numoer.

C-3



2.0 W,uc --c_-^IAi,CN (CJnt1 C)

^7 ^ Pn^TSiv^tv
^.... rr`..a^r...^.+r

Based an the ott vaiues,, none of the wastes in the solar evaporation basin

are desi9nated due to corrosivity.

2.3 Rsa=vitv

Based on the anaiyticai data, the basin wastes are not designated dua to

reaccivii^ .

Based on the UL values calculated for the individuai waste strata (see

Attaehment D), only the liquid waste in basin number 2 would be

° disignats6 dus to E$--t=icity. - The ^ r^wi.w Ul concentration valua

indicatad that the liquid waste would be EF toxic for diraeium. After

evaporatioh, the E toxicity taat =arssis-sof an acetic aeid^saci, e#he
- so a ' u=_.- orr ;a^ors. ,is test method will causeiid ma^eriaY. 8ecause-of a

r.duc"--ign In the ? tzxic':r _nrVnijm va?ues• Therefore, following

s•:aporatior, this waste will not oe aesignatad E2 toxic. The following
te the erae1e iiiustrates the caicuiations utii#tezt ^toesti^'.

toxicity d:ramium values for-the liquid waste following evaporation:

EPTaxVaiue^
y 1 ^r

Where: C Upper Limit Chramium Value for

the liquid waste ( see ICP results
in Apoendix C)

r^-n= avarago `rac:',on of water in the

euid w^^o

20 ^ Weight Ratio of solid material to

--- -1o8C13teut-i^-i38d in the EP toxisit/

test

Substituting the "quid waste data values:

ChroAi um ? Tax V ai ue for
evaparated liquid waste

2,5 Texi ei tv

Ppm
(:-.57)(2a)

Based on the analyticai data, and making same presumptions concerning the

form of the Ions (i.e., Cu(NO3)2, CuSO4, NaF, ete.), all of the basin

wastes would be designated due to toxicity. Given the large quantities
of caoper, it seems ''te':.'at --re wastes would exhibit the properties

of ?41Y toxic wastes. ^er°r.r°, a,aste oesicnation number of M101 will
3a--assicnod -as=e` 'w - "?s: = - _'s crtterion.

,_u



-. ^ VL_= _8_=3T7_ :li

2.6 aer_tw*eM•^

- -TniWWE-actrsct#ve-reaidua--resu]ts-cl-sorl-y- 4ndtasto i~:at i*e liquid
ratrta would not be deeignatid 'due to this charactaristic. Because a few

-
of the MOOE extraction residue results for the basin nuuber 3 and 4 .

-- - - - aTudye aaiptes r:re-gr•atsr than 0.102, haTogenated hydroarbon analyses
aer- ,^erfonned on these samPles. The results of the halogenated

--frpdrocurbon anatyres clearly indicate that the basin sludge would not be
+^+-p^.t^-du^*n_^is c a^a^-• ----pristic. ^ererare. nane-aT tire-basfin••-• ^---
wastes are designated oer tt's clarac`eristic.

i^

.^, Based on the analytical data, the basin wastes are not designated due to

:.^...; .

, _,..
.

^?^:

Ths-1M-+4 -S91ar-Baain wastes wiii 5e aasigneG the following waste designation
- numbers:

---aaein-- rtn-har-'4_.anO i .r;-c^e aer whi+.o.rrv5^311inP.Mq +eRlr11

0001 - Ignitanilitl
--1TUi --Qi+i, -Toxic

r•.

rraw.ln n)

0001 - Ignitacilitj
MTO1 - 9411. Tcxi c

I.f

C-5



1ag-ii Solar Eiraporatioe Basin Sae,pling and Analysis Plan

_--}
Z

; n :,.:..,^...="^.- ---- -

1.1 P_uMaaf

Tp,=_p.^^^of_r^s^t^js t^ describe the sampling and analysis

mthods which will be utillzad to generate that data necessary to

fully characterizs the physical and chemical properties of the

currently located at the 183-H Solar Evaporation Facility.

Following characterization. the data will be utilized to designate

the waste in accordance with the Washington Administrative Code

(WAC-1.73-303) Dangerous Waste Regulations.

^ inis plah v411--ful;y dmcrlbe the aes'qn :asis of the sampling p1an,

--saoyie wllection methods, chain of cusaoy requirements, analytical

requirements. andthe qual-ity-aa3aranceicont.°c i requir-anenrts.

^ Wse^e De5erletion

Z.l ^SstarY

The four basins that comprise the 183-H Solar Evaporation Basin are

the reea ininc oortion of the 183-F1 Filter Plant Building. The head

housep chemical building, pump room and flocuiation equipment have

al_1 _been- r-em<svetj, laevinc the clearwells and the remaining four

subsidence basins. hese four basins were canverted to solar

evaporation basins for disposal of liquid wastes from the 300 Area

Fuels Operations(see figure 3).

9-^-^S-._ r Ir.W ,. Qi - f..-l fabrication-^n z7r^s w... -y ^Ump911^waSt6$6IYon$^riGm-û•1 ^ &uaa

process into basin It at the 183-H facility. These solutions

rir.nsssted-s*f- p-^?t^Lcid^ (_i;^:3: ^#^Cq,-?#, #^r^a> ^n•woinin`^l

-ccpperr--zi-rGaniumr-!aa.nganp3s,-!nd-uranium. wnich had been over

neutralized with NadH. Over neutralization of the waste formed a

two phase easts-.--Fhe litisid phase qnsisted primarily of water and

Nat, N03-, a+d S0 1ons. The solid phase consisted primarily of

water and Na , Cu , F- , NO3- , and S04' Ions.

In 1558. -3a3tns 12-and i3-w:r:-s4a=r4d-=wfit3t W={r:,Tyu' ,::,a:°ng

and began to receive fuel fabricat-ian wastes. Use of basin It fOr

waste disposal was halted.

in 1982.-aae.n 4A .as seeea-«^'t5 a 9uty1-hypalon coating and began

in :9E5. UNC ia' _ac a"' sn_-mens . : ras:e to the 183-H facility and

removea a" o` :'e sc' .. .as_es "-om ^asin ^1.

- - C-6



in 1986, UNC pucnoec ^,e .. :as"- -_ -__ :zs;ns 3= and 34 and

reaoved all of wne soi!a was.as 1n aas'n ^:. ?ollcring removal of
^

the solid walteJ, basln jL waS i iTtei7^°.:^ a ^tJb-diEfY 1ifi6P^nu al i u

the iiqc4t pr.s..z in basins #3 and 14 was pusped into basin !2.

At this time. fiquid still present in basins 03 and /4 is being

eusoed into basin 12. All of the liquid pumped into basin 12 was

pumped through a 73 micron filter to Insure that no seltd phase

rastss are prasent in basl^r 12. The sol'd phasa wastns resiaining in

basins dg and 94 consls`s orlmarily of a black sludge material and a

solid white crystalline matarial (see figures 1 and 2). The white

crystalline material is believed to consist mostly of sodium sulfate

-sirli which has oreciWitated--'roe-the 11y.:id waste as evaporation

caused the liquid to become supersaturated. The black sludge

mrttrial eonsists primarily of eopper oxide and sodium sulftt* and

> F` sodiua nitrata salts. UNC has assumdd-the sludge in basins in and

`,,hs=-sharaEtar4st*iz-of Sxtr-__lv Hazardous Waste (EfiW) due

to toxicity.

'= - jyQ ^amnli^e^^

Design

L aaein i'z
^:. .

- ------ \ ------ ---- The waste in--hesin gZ_consists entirely of liquid phase waste.
The .asra has been transferred on a ooup 1 e of occasions betyeen

basins. As a resulto the liquid should be fairly homogeneous.

9eeause of this hemegeneitlJ, on"ry a rnintmum nuntrer of samptas is

- consicer9c =.. :a ^ecassar^. 7a :as'n ras parlitioned to yield

40 3r1a tntersec:'cn A ^_nccm numner table was *.hen

utilized to select five _ria trrersectlon points from which

---------_..-3aQlil-65-Yii'te `.artePP (s'w fiyur-. 32 i.

L 9aain 47 and i4

T)SS was+^ in basins 13 and 14 consists of solid phase wastes.
Two obvious waste strata exist. A white crystalline stratum
exists around the walls and around miscellaneous debris which has

-fal-ien -1nta the basi.n.s ( t .a., tumbleweeds) . For unknown rsasanst

basin/tcartn-iw mws vhlts eryseai lin: mit:rial than basin 13
(see figures l & 2). The other stratum is a black sludge
material with a fairly high liquid content. The black sludge

- -- mtatarfai is distributed between hard crystalline salt layers. It

is bsl'eved .at w is hard salt layer is similar in composition

to the highly visible wnite crys'alline stratua mentioned above.

-BeEause-_thei was'e was aischaraed into the basins in batChes it is
gssumed t^y t:,asa ^ra-a are tnemselves vertically stratified.

--- --- -- --- -- ----- In--"v•ton; 1^- `S- 3s.4timec- =at_ some olume effects must be
present at _ne was.a "" 7ccat'ons (see figure 3).
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Because of the strat'.ficat'.on :nen-:icnec acove: it is extremely

difficult to aesign an aporaoriate saami'ng pian for these

:a-os. Although vertical stratification of the waste axistss it

is impossible to deflne sampling strata based on depth because of

the uneven depth distribution of the sludge. Visual

identificrNon of different strata is virtually tmpossible

beanse the black sludge tends to obltterate all other strata

with its intense black color. In addition to these difficultiee;•

ptur effeets are /mpossible to Identify because the basin fill

locationi rere moved (see figure 3).

s..m,

r.,

Given the above sampling design problems. It was decided that

^varal ^^*-isas and assumptions would have to be made. The

wastes were assumed to be distributed in only two strata (white

crystalline and black sludge). P1ume effects and vertical

stratification effects would be e4nimized If fairly large samples

were taken.

Based on the above, each basin was partitioned to yield 40 grid
intersection poirtts in each basin ( see figure 3). An initial
za®_li_ne oaint was seleeted for each basin from a random number

table. .The other sampling locations were selected by
sv^#soat1e311y-p^s^2dIS!B-T^i-e^erv=fourCit arid intersection

point. In this manner, a total of ten sampling points were

identifiad for-each basin.

From histoH cal data It is known that any halogenated
hydrocarbons or volatile organics, if present in the basin waste,

^rifil Se^Fasent at very-low-leveis:- Since-low wnc.^Wations of

iu^iogeaated Aydroe^irbons or vo-lati;-e--orgaeics-wouid- reo.ain in

solution. ,it is assumed that these materials would be uniformly

----- ------- --- ----- d+.stributef+ ttiroughout the basin by the liquid phase wastes and

would only be presen. in the hign liquid content black sludge

stratum. As a result, only 5 sampling points for each basin from

the above mentioned 10 were randomly salected for persistence

testing ( see figure 3).

-eas®d- or ^revisus Eha^3cteri:atfiow -data- ^,rr 4aemlas--shou'rd yi:id

a standard errvr-of betveen 7 to 16 pereent-o#-th-e-mean.--This

was considered adequate. The analytical lab will prepare

composite samples by aanining samples from the individual basins
and the same stratum in pairs of two in equal proportions by
weight. Although reducing the nuaoer of samples analyzed* the
variabilities betyeen samples will also be reduced. Because of
tl4S-reduct--ioR-in variaoiliiy betnesil samples, it is aupectmd
that combining samples will not affect the magnitude of the
standard errors msntioned above.

= IZamn,e Cc1lee^icn

r}., 5 mn 1ln -•• i•••,n n••

:- '^ S:a!n'ess -=ee' =eaxe.^
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2- Pviycarnona:.a 5'ucce Zamo'ers,Cz '' .asas

-- - - - - - -- --
' % ' : , . ,.

inch diameter by 2 rco: ^cng s:ae' or °'IC pipe
°--- ------- - - ---------- --- - -- -'- -.. AT^

^:..:.>

~--

- mac. anoywga• ,^..+v^. o .

1- Stee1 rod with point marked at 4 inch intervals for measuring
depth

-g•ri ga1lan Po-1-yeEtsylen= =ueddef-m
1- Caeereft Mixer
40-1L-vi-da-wautA-astar-a-tass baai:7as-yi-th -tafiOn--l-ined-1ids:
5- IL narrou moutA amber glass bottles with teflon 11ned 11ds.

30-4_W1 .mear yia c via1s with tefl9n lined lids.
_ 1- Sanw^ 1 w 1 e

-
eihook
_---

1- Hanamer and c7ise'

1- Glass funnel

1- 8 inch gas auger

a_ Pn.narrtnrv Work... ^:.....w^.^^

In order do facilitate sludge sampling, distribute the black
sludgs mturial fer lras#ng a aerd 44- wftra ocv9ous-movads of
material exists ( i.a. mound of material foreed when liquid was
transferred from-ba3tn numner--2)- so- that--the siudge is no deeper
than 3.5 feet. This will maice the slucge sampling easier and
:i11 decrease the non-homogeneity of the sludge strata.

P%tM the fres standina iiauid In basins 13 and 14 into basin 92.

= nrliy,iid' !e mignt diff®r3lightly In
camposition from the liquid In basin 02 due to dilution by
-r+si!n^ter,cixt Thenfore,-a"1 iiquid transfere to basitt 042
s{,outd be connl.twd aQpraximataly 1 week prior to sampling so
that natural cznvec-N on, ett. will have plenty of time to

.as'n ^:._^.

aandBl$st:.9e ,_,,_ :,__a c- _ne cemen-c .n.xer to remove all paint and
concrete residue. ''horougniy scrvo and rinse the inside of the

-. -eixer-yi;.h-soa.a .and-.aiHr,

Thoroughly scrub and rinse all sampling tools
(showls.scoops,etc.) with soap and water.

Measure the depth of the liquid in basin 12 and profile the depth
and thiclcness of this strata #n-oasins 3 and d, and recard the
r^lt^ *M tt s s^o-1a ]^an^ .

f. 1 1^.1 J C 1.
^ L IQLIL ^^=̂ I.S

Using 3-col1yasar-pbtatn a fuiT calumn of liquid raste from one
of-the -sam-} tng pot;;ts-deo iCted In ,"igure 3- -€or-basi!! !2.

r^3narAr !?e ltnuid fr?m -+e colTyasa to a 2 liter glass beaker
in_iuc??-a._manner_=at Ace numeerof_air buboles tilatDass throuah
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--Fti'r 2-40 m1---aszer vta=s-£rom :ae- ' -Deaxer- 1^suc^ a manner that
the numoer of air zuno'es _nat pass t^rcugh tne samole is

minimized. Seal the vials so taat no a'r ouncles are entrapped.

Fi 11 a].L natfor IDDut1s ambier- botti a ritfi the- 31 gtli$ - r6u,a i'n t'ng i'n
t!w 2L alass beaker. Seal the bottle.

Place the appropriate chain of custody seals and labels (see
attaehment 1) on the bottles. Record the sample no.* onlleotor,

date and timi smopled; and-any appropriate fieid informatlon on

the sample labels and seals.

Record the above and any other pertinent inforaation In the

sample logbook.

Seal the sample bottles in plastic bags and place the 40 ml vials

'^ an ice in a cooier.

---- ^-; - ----- - - - --- T1..̂:`otg '-•}:--sa the ^1lrasa with tap water. The rinse water- -- --- :iy--r-r`4.1._

shall be collected and discharged inta basin no. 2.
-x^

Repeat the above steps `cr ali-samoiing locations in basin a2.
^...^t^' s^i ine ts ^}etaa. u,oro^rgh 1y ,.,,..,a. a l l samp i ng rao s

with tap water. All tap water used for the rinsing should be

discharged into basin.12.

0. Solid Samal.es

III,Q Pfhi s rvstalline ma-ariai.

llsirtc a_hammer, chisel, or other appropriate tools, obtain a

samole of the rnite crysta111ne waste from a point nearest

o^-oT °.9e sar,5'1nc po+^-u de3icted 'n f4yuQ 3 for basins 03

and 0a. P',ace the sample In a wide mouth 1L amber glass

bottle ( sample sheuld nearly fill the bottle) and seal the

lid. Record the exact sampling location in the sample

logbook.

" Sl,d e mat.rial^e mnl method Si.

Insert a LZ inch dlametar pipe of appropriate length in#p the
b?ack sludge-m4tsrialat-^he--sa^^1-1-"g-paint,---InserL-the-¢ipe

-all ottne raYto th*-boz-.cm of the sludge ( the pipe will act
-as-a .afferdam: prev!R*_ing material/liquid from flowing into
-the-sami ing--a-sa as -sam la-material 1-s--remo') .

If a sample for persistence testing is required at that
sampling point, insert a polycarbonate sludge sampler Into
the middle-of-the--U--inc.h. pipe and as deep into the sludge as

-- - -- -,^^^ih iA>- _RAm_vn Ze siudge saa,o ier and deposit the sample
---o_,f-:i_';acx cli,nga !n^ a-1 qtainiess steel beaker in such a

manner tra: cne nuc.cer of ar dubbles that pass through the
samc'e 's ,'n-v_ec. '-ansfer cne samoTe from the stainless



stae1 beaxer t,^ _-4.^. -+' aacer ;'ass +'a'.s In such a manner

t_*.at the numoer of air ouoo ies tnat pass =rougn the samp i e

is minimized. Fill the oottie as fuii as possible in an

atiempt to eliminate all entrapped air bubbles. Sea1 the

..i_ts, Net^: Use caution when sealing the vials to insure

that no solid astKiaT-is between the seal and the glass

vials.

Pour any sludoe remaining in the Z. beaker into a 5 gallon

:^

^y..
-^-

1

using shovels, scaaps. (atc.0 transfer all material trapped

inside the LZ inch pipe into 5 gallon polyetfylene bUCkets.

Any large crystalline or other solid material should be

transferred into the 2L stainless beaker and crushed with a

steel rod and then returned to the 5 gallon buckets. It is

-usier-L^-C*+±sh any laroe chunks Of material 4t this time

rather than attaept to do after the sample is transferred to

the erent mixer. A1T soiid chunks of mtteriai-must be

crushed so that the sample can be eompletaly homogenized.

Transfer all material contained In the 5 gallon buckets to

the cement mixer and mix. Any remaining largechunks of

Lrvstalline or other solid material should be crushed with a

stwt ;=_d _t f,fi, pnir,t curing zne mixing proceaa.

--,lfts.- tt:a saWla is-tboreUgi±Tymixed,-tsansfer apprmcimately

IL of the sample to a 1L wide mouth amber glass bottle and

seal the lid on the bottle. Return the remaining sludge to
^a.a^ r

a
-^
ai

J
^^^ cn^ u.

_ne =°mertt mixer with tap water.

Disoase =e -^se .a:ar 'na an area of the basin that has

rNi?i9: -A1thOugh it 1s necessary to

?d?9r9uQhl.y rinse the cament mixer betsreen processing of

- -- -- sampies, can should be taken to avoid using exeessive

amounts of water since such action generates additional basil+

waste for disposal.) - ^

Rfinse a1l-sampllr^ ^oisfpips. scoops, shovels, etc.) with
rmn uLal-.r

j2 ^l ^ees ma .ri a i-e ^nn i e^nad i2

----- -" -- - As an hlternats sTudge saspling tsehnique, the fo arinq
method may be used in lieu of sample method #1.

-tnci_Criam'-Wswr ; ea+gtii into the^j^^
-oia6c- slude)a-materia; at the sa,^wling point. Tnsert the pipe

as far into the s.udge material as possible. Insert an
5-inc" cas pcwersd-aua_ar inw the 12•inch pipe. Use the

--a;;gar ;a :rea-: '= any rara paclced sludge that is preventing- -- - - ---- - -- _,^. ^
the TZ-'nch pioe 'ram :eing inserted all of the way to the
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h.ott^ Of :na olunc_a. n°er ::7e N'De nds Oeen fully` - - - ---' --- - --- --- -----
inserted, cant'nue :., ooerate .ne auger unt1l1 all of the hard
paciced/solid mater'ai nas been campletely broken up and

i^;y^Z1, -1, t^ tne rer of the sludge ( ttie pipe will-- -- - ---
act as a aoffdrdam. preventing materiai/liquid from flowing

into the sampling area as hard packed/solid material is
broken up and the sample is being mixed). Remove the auger

from the sludge.

^^^ --- - -
.e _

If a samp le for oersistenee teeting Is required at the
sas$itng-point--tnsart-a palyearbonata sludge--sasrler-'"~

-tlse-midd',s--of whe-12 t3ch pipetAe--&1udge.
Remove the sludge sampler and deposit the sample of black

sludge into a 2L stainless steel beaker In such a manner that

the number of air bubbles that pass through the sample is

minfim-i zed .---rransferr the ^ar^ 1 B IFMm the sta i n l ess stNl
-baaker ':rto--2-40-el--asoer--glass vials in such a manner that

the number of air bub7s ies that -paas -tfirouqh--tte -Saepie is
ain*.e#zed.-=F#-'+-1--#he-b*_+t*lA-a3--ful?--asPossftrie-i1'1-an at'.drt

to eiiminate all entrapped air bubbles. Seal the vials.

------------i'iQts: --Jse-Catii:^ESF'^ne' sea i11C^ 'e -via15 inSL•re that no

solid material is oetrwen tne seai and the glass viais.

Insert a polycarbonate sludge sampler into the middle of the
1Z inch pipe to the bottom of the sludge. Remove the sludge

sampler and deposit the sample of sludge Into a 21. stainless

stsel beaker. Repeat the anove until approximately 1L of
sludge Is collected in the ZL stainless steel beaker..
Transfer the sample into a LL wide mouth amber glass bottle
aed-saal the -ltfi on -tSe -b-at:ie. Return any sludge remaining

in the beaker to the basin.

Rinse all samel'ns tao's ,:iDe,beaker,auger,etc.) with tap
W-.--aLm .

dQ Mioeslianeeul re^vir^men+e

Place the appropriate chain of custody seals and labels (see
gt+AchmeRt 1) on the bottle3 as the sample bottles are

filled. Record the samole no., collector, date and time

sampled and any approoriate field Information ( i.e. sample

depth) on the samoie labels and seals.

Reeord the above and any other pertinent information in the
sample logbook.

Seal the sample bottles in plastic bags and place the 40 m1

vials on 1ce in a cooler.

Reaeat the szffro .' ac -taclhli.cues soesif iA4- ir^-se^^lons 1.0

+^""`unn ;5 L'SG^-?cdz-le;°'?r }^-I_-sat801w pnlnte in basins

3Z and t•=.

;



Afssr saaroitn5 *^ ac^^ .as ns :s =_ o'a_rc, -`orughly rinse
all samp i ing ::o is anc r.^er ac:.'.mer.- watar. All

--ti7e tw YatHT' Zlseo--ft?-r^n3-ifig -S.iCli i^ -76,.i{3C.-, ar-, 3d in`w

either basin 13 or basin 14.

w r%.4. ..E rth..+.,A..14anmline Analysis Recuest

ia>san-arN aowias- trava-beet-=lleerzd-aT.d--cotrectly and

seaied• caepleti the chain of custady record forms for each
sasipie (see attachwnt 2). Package all samples into shipping

par-tif*-aW1lezblr-Dr1 reiqufr®inzs '00-Ue: 40 All

vials must be kept on tcs until received by the testing lab).
.+ the recuest forn for all saamles (seeout ^...a J...-

at*.^^^--^nt ji, T a_tranar°.^i i Sa^il9'3 =:.RsTceStitigi^lTorawry.

^Q Samole Analvsee

^ Iaheratnrv QualifieaLlen

C All analyses sha11 be performed by a laboratory experienced in

hazardous waste testing utilizing EPA document S14-848 methods.

Alz . qPici: Reau i r.menis

The laboratory providing the analytical services sha11 comply with
-all aj7tj1T_ !^+ui!bmants specified In ?A docsimant SY(-846, 1nCluding

analysis of duplicats and spike samples. A copy of the laboratory

-0AfOy pla.: s:all be bmit'sd to UNC prior to beginning any

^ hazavaua w-ec: analytical wrk. Th is plan wi11 be incorporated

inio-idqi haztrdous waste r:^^ort, which will be prrpared by Hanford
- Oecommissioning following recsipt of the analytical results.

A a t ^. .-...... c^^..^^e
=Ar

The laboratory shall ncmogenize ana prepare catmposits samples by

s^bir.ing t lit'r sa-mle pairs In epual weight proportions (see
--Szrfian 3.1)--prior to-perform# ng Vis--anal-yses--specifi-ed--in--section

----a.4;- - Aniiysss-stsal-l be perforrad--an - thoss-cOnposiU -sa-.l as. UMC
will specify, on the sample analysis forma# which samples are to be
coapirted.

jj T^n^n+rnie Analv^e^

The iniorgan1c analyses to be provided for the wsCe samples provided
in I. liter glass eantainers shall be as specified below. These
analyses s.".ail be performed for each of the 25 waste samples. Prior
to beginning any tsst, the laboratory shall provide UNC with
anticipated detsction limits for the tast to be performed.

^ f:enerai hemi ?1 an - ^v.e<:

Ls---MaSals_v_1^^n4uc '.cn v .̂ „cualed °lasma AtCmizFaissi9n _(ICP)

per EFAA aocument 5W-d46 Met.tiod 6010 for the following

constituents (mi n i mum) : Ag, A l, As. Ba, ('as Cd, Cr, Cu, Fe,

K-. Ma, kR: Na. Ni-. Pb,- ^ei S^fii ^7^ and Zr
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Z. Anions via :on Chroma:ograonv (_-; for tne fo'lowing Ions:

F, Cl, P^,^, NCr. .VG,, and SCy

3. S H2O

U -^:rreAivitv te_•tine•

I. pH analysis of aqueous phasa of samples in aeeordanee with

the Mashington Department of Ecology doeueent "Cheeieal
Testing Methods for Complying with the State of Washington
Dangerous Maste Regulation° (henceforth referred to as MDOE

E3-i3i.

2. pH analysis of solid phase of sample in accordance with ri00E

83-13

s,, Reaetivitv tes±ine- Testing shall be provided to determine

reaction of the rasts with water or dilute acid or alkali

solutions.

^^ ^ Fo t^iei±v anaivsis °or A^,ozvv +^ais Extracts shall be

--preoared in acardanCa with the S+1-3ab method for EP toxicity,

and the extracts analyzed for the following metals: Ag, As, Be,

Cd, Cr, Hg, Pb. Se. All extrae: analyses shall be per methods

specified In the SW-846 document for EP toxicity evaluations.

Detection limits for the methods used sha1T-6iI7IDDth the RCRA

y..-

--

^-.,.,..^+ine. 1linit fer the 8 metals of concern, or better.vr-.^.^..

Inasmuch as herbic'des and pesticides were not discharged into

ihe gasins, 4na1_yses for the 6 organic materials listed in the EP

r^!^uedatoxifi- -tna^ w111 not .%ia^

^ Radiota + ^' ^^ 'v< <•

1. uranium

^ Organic Artalvse3

The analyses specified below shall be provided for each of the 15

waste samples provided in containen identified for organic

analvses:

1. Total Organic Canon (TCC) per SW-848 Method 9060..

- -- _ ___ _-__-_ _^. .._

L• refDlaww.e^1^'-_.
•^a^^^^

^dri73GenG1
i.+ti

Gri

p,etieartid in aemrdanca with the pPOeedurt-VKified i n MOOE

0-13. Analyses of ocLracts shall be as follovs: ^

^.-POly^1+_ Ar,^tir^ wydrocarbon CPAHT ng i n
azczetanes=^it.`: ^?L'C`-°^1?-^-tt±e=^tr^t lndicatss-a-PV-
ccrttent Greater than !,: of the crude sampTs. If < I.S.

rurt^er °4H ana'ys'.s will Se required.

c. -a'ccena_ec -vcr^.carMcn i:-H; tasting in accordance with



re«cr^= °^° " +n^luce t^e following, at a

sinimums

..^ _a ,•-^ o` ::^i; with conatitlsrct or parammtsr of
connrn, sarqle number, reporting units, and detection
lirits clearly identified.

B. For each type of anaiysis ( e.g.. ICP. IC. EP toxicity,
ete.) a signed statement cartifying that the test was
conducted t n accordance w i tti the p rocedu ra speci f i ed .

C. A description of unusual circumstances or sltuations, if

-.w any. which might make the anatytical result of
.,...seienable validity.----^

`' ^ Fvaleatien ef Re!RU1ts

Upon campletion of the samoling and analysis effort, Hanford

---^, ^- -- - ^ I ii--' VUd°^ shall prepare a was^^.e characterizntian report.' u
This report shail include results of afiYunaiyt4cai ts-ring

spaeified by this Sampling and Analysis Plan, and shall provide a

detailed discussion of the wass designation based upon these

results.

^^ Q^Q Alteratien<_ te Samline and AnalveiePlan

Any altsrations to this Sampling and Analysis Plan shall be fully
° -- . ^, -r..,r,

^CCI7Ef6ntild. -.IWj3 -Z^CTcitmOR G34fi6fi ana
i

i
fi

i i 11a: a - e

naed- for t.ne a'_ <he olan_ affeeted, and the

acCual cnanges ^e',g -sace. sucn al:erations shall be

- lxorporate^-ir*'' tia f-`.npl- vel?ign_ of the plan. The revised plan

shall be iecluaed in the waste reoort prepared at ihe-cancYustort-of

the rjjts samp 1 i ng 4n4 ana l yses effort.

^ _t^
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y ^ ^^^ , ^^^` t^^ ifff ^^14•^^^ lt }

I^^ >t ^iIS k^^ (^yI
r^^^ r

^'^^^ ;i' ^^` ' ^^ ^ ^, ,^^ ^'^^^} ^.i^^^J'^,`^^"•^`
^r: ' ^ ,,l , xN, ! f •^J^ ^ 4^

4 :^'. ^7?rt1•^. .E13^^1 ^,.^{^rt, ^^^^ I^Id `Ir^^a{'^'(^ "{^}'^L. '

^ s ^: .1^ ,. ^',•^`2'' k^i ,^^v^^' .'^<< ^'' ^^^=^ ^'• a,
1 ^ ^^ ^^r Ilf! FPA 1F ^at^^'^r

t' R++ ^.-.,li?^^'l'd^ •rtt
^^? ^ C ^ t,^ yi7^ ^^F,^,^^^l^h^, ^1^^^ G^'•^14i';^,'{;' ^ ^f';^ y"• ^'^''1 ^%^

4^''S'^K~V^ti^71L1'17 ^ y
JI

!`f1^1^^` w ^'^! f,^'` f̂ iF,••
ll,r^+i^r 1 ^ ^{^!^^ t" q^' .}1 ^^^^ rk'^Fe^'^t'4 ^ .7rf ^S ^'` ^7 ^fl!"

4

r ^ ^ 1,y.` V,s • ^ I,{ Jy) ^ A4'
,

lrnh^ cfr,i"K1r r',Izw r I1tt1 ^ ^y"^{
fill E9i

I r,{ ^^^. }^^,^^;f

01
{^Dj'I'.^.^t^; ,rllflla^,^'^i
{fi 1} l/1lrr'!^} .^
*

r
u ^S1 ` ^^ ^j

^^.,,I4 I^ rf^

w

^,P i^'ji^.

^' h^^^
,

1hr
^^^

I •.

Tlir, , ^.- .
t .,+
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ti;:^L I
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CUSTODY SEAL
- _

----- - - .. ^t tCF
n : -. ^e

Mai'n of Cu+todv SwA1

1

I eoilecto r - Samp3.e No.

^ Place of Col.lectio

Date 5ampi.ed i=e Sampi

i^ield Lsforastio--

*+=+!*'tJ= NuClear'iadsrsTies, P.O. -Box 49C; -Ricniana,Wa.

.awu -
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Nc 1Meleat - - i r:anRATCRY

_ ADDFZ^SS •.7 8ox 490

^X^^=Ct 3ert ved ^y

idre_ss -- - i i .l e

me Na. Data Tfine

its

^^Y Na.
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,+---^..^_

All samples are identified by a two-part sampte tdentification qode. The

first part of the Cnde eonsists of a number and a letter. The number

indicatas the basin from rhictf the saaroie was taken and the lettar

indicate3 the stratum from which the samoie was taXen. The following

_ ^-- . ------ - ,a^-.e_-̂ were utiiired 'a snec'c;+ the various samo 1ng strata:

L n Liquid
C = Whits Crystalline Material

^ S a Sludge Mat`ar

^

^l-^.
..^..

The seoond part of the code-is the sample numoer. For example:

45 - 1

iKfs-csd*-l-ndfEatas t$e--saw-3i-e-wastWxEn--°rOn:-5a3i.n !!t:„"±+er d S1Ldg•

-_-aatpr-i3] dnd-vas-dosignated sample numDer one.

_.,

r^.

l-LI



•^^^8r1 _
Tf7eRlfo ARalytt2I inc

- Ai'AC71MEN (.

2630 VWMMAWWW

di92?S,i633

P.C. Des 490
gi-*Tr+A , R4 99352
.1LLaatioa: Mie-haal Z. lamaa

G87. L24 3000

_ _:JBcrf-19, 1987

Samplas 8aciiwd: 4/6/87
'LSS/Noresi Iia Na.: 4553-3

ANA.LYSIS BFPG82
(Bsvisad)

Sample IdanrLica:ion acid L".,,c
3aacLivirs 9saa "Six Gatar Mix

LY8/Horcal Customar 3C :.- 30, I&acz4-7ir3 8sac«vi--7

4553-2-1 45-I & 45-2 ?oa Pos Nag PTag
4553-2-2 45-3 & 45-4 PCs PCs Nag Nag
4553-2-3 48-5 6 45-6 PCs Pos Nag - Nag
4353-2-4 45-7 & 45-8 PCs ?as Nag Nag
4553-2-5 45-9 & 45-10 ?aa ?os Nag Nag
4553-2-6 4C-1 & 4C-2 ?os Nag Nag Nag
4553-2-7 4C-3 & 4C-4 PCs Yag Nag Nag
4553-2-8 4C-5 & 4C-6 ?os Pos Nag Nag
4533-2-9 4C-7 & 4C-8 ?oa Nag Nag Nag
4553.2-10 4C-9 S +C-:0 ?aa `tag Yag Nag
4553-2-LI 3S-i & 3S-Z ?os ?os Nag Nag
4553-2-12 35-3 & 35-4 ?as Pos Nag Na;
4553-2-13 35-5 & 35-6 ? aa Pos Hag Nag
4553-2-14• 35-7 6 35-8 Pas Pos Nag Nag
4553-2-15 35-9 6 35-10 ?aa PCs Nag Nag
4553-2-16 3C-I & 3C-2 2os Nag Nag Nag
4353-2-I7 3C-3 & 3C-4 ?aa PCs Nag Nag
4553-2-I8 3C-S & 3C-6 ?oa PCs Nag Nag
4553-2-19 3C-7 & 3C-8 ?aa ;tag Nag Nag
4=3-2-20-- 3C=9 a 3C-LO ?oa PCs Nag Nag
4353-2-21

---
2L-1 PCs PCs Nag NOS

ete• w w»a^rc-c2= 2L-2
-

PCs PCs Peg Mag-
4553-2-23 2L-3 PCs PCs lfeg Nag
4533-2-24 2L-4 PCs PCs Nsg Nag
4553-2-25 2:.-5 -Pos Aa_ -Nag Nag

+dQ:ZC D•L21Lan

Of ?'TOg=7m t't3lugaIIaEL

.,-^2



:aazz 1 SMc-Z ^s^'f

SamQla =o:s:- :-=i_a 3ast1=3

Htmbes 2Ci/8 d.-'r vt. : 2 0

Camposiae of ds-I, 44-2 iir. _ 7

CoMpoeitS of 43-3, 4.S-4 820 t 40

Campoaita of 4S-S, 43-6 5I0 t 20

Coaposita of 45-7, 48-8 610 t 30

L'OxQosita of 4J-9, 4J-1u - ZTiv ^ 2C

Caoipaaita of 4C-1, 4C-2 16.6 = 0.8

= Composite of 4C-3. 4C-4 7.1 :t 0.4

Cosposita of 4C-S, 4C-6 20 t 1

--- `--^"64"7 -- '4omp0/iL Oi AW-7, -------^-o° - 87.6 1 v.^

' •

Camposi:a of 35-1, 35-2 860 t ^•0
P ^b ^

` Composite of 35-3, 35-4 320 = 20

ComQosisa of 35-5, 3516 1360 ± 80

j-C IV-e 6AY 4- IVraWlip" V^

Cospoaita of 35-9, 35-10 970 = 50

_- - . _ _^T_____ -_ -^-'+5 ^ -._ ^ V•

Composite of 3C-3, 3C-4 62 ± 3

Comaosi=a of 3C-:, ?^-. _? _ _

Composite of 3C-7, 1C-3 0.6
r-.

Comp9sitn s0f _3C-9_, -lC-10 ' e -1' = 0. 7

..^

1

r.-^I



TMA/Nord

pCi/L : 2 O

74,000 :t 4,000 •

Zy_Z 74,000 : 4,000

Zy-3 92,000 : 5,000

2L.4 78,000 _ 4,000

2L.5 94,000 t 5,000

c..a

^.^

E'"4\

"-L"-



77VIA
ThQ°:.s:.....a.^ ..

^ liuu::., .:.:.w

R a,^sa C.ti 9^eo^-aom .

la9s3S2Q3

wi A61&i= T^^^i"

P.O. 3as 490
4.,.bl- n+ . Qa, 99332 •
Ae=aneian: lLieha.1 Jaaas

G-a7, 114, 3000

J- Ig; 1987 _
Saaplas Saasived: 3/30/87

Lb No . : 4513 •3
P.O. No.: 1-7n•5F0S-479I0

AL4ALY525 3rC&:.
($avisad)

;^7 S.--ple I3anciticatian 4553-3-I 4553-3-2 4553-3-3
Acalysis Ca6/ici`wc) 4S-I 6 43-2 45-3 3 45-4 45-1 4 48-6

-^^
•, -,-- 49v 390 400

-y- -

^' ^ - :^afstt <7 <7
^-^•^- <1 27 20

;;, • oaVyllium :.3 <0.09 <0.09.
_ Boron 32 25 29

Cadmi=

Caicium L0 71 67
ChrosiUm Z0 220 270
C°balc
P

--0A6 - ..5
.r- - zc0 -0OO i.DC , co0 100,000
sron 3,900 I,zoo 2.000
L:ad CO I4 CO
'..:'.::+^ ^,"u00 ^dd <300

:5

z+uga^ia^ od - 760

<3 C. Q

I10 31 as
Pacasxiv-a -- 370 73 400
Selani_ <50 GO <10
Silver 220 140 I4n
S^si^ - 3.5 - - 4.2 3.9
n..T ^ ^. .. - - c.34 <140 CO
Sin 470 640 130
Qaaaeium . CO Q 2.7
u= --- 310- 370 350
sodLum 230,000 230,000 260,000
Zircenium 130,000 25;000 26.000

!leiscrir. (1) 45 44 51

e.^- : all :^at____raaa- -^ .... vars eanduetad ia aeeardaaea sritS the proead=ss speailiad
i« c.a'a-arstamtsc oE voric -°or 0r:.ar Na. 3R.^!-SHH-37?L0.

Caorge P. Duastan
Direetar of ProSrm Marsagamenc

C-25



?W.;NCrc1

IISC 7uclaar Iadus^as
^ar^l 7sa Yo.: 4_33-3

Page 2

.2ni+ s n 4533-3-6 4333-3-3 4333-3-6
(26/4 wc) 63-7 6 45-8 45-9 & 48-10 4C-1. 6 4C-2

iiumi^ -- - 41.0 61,0
^as1^^ e3 e? <R

-<7 <7 47
Bas'^ 39 33 0.96

<0.09 © 09 0 60. .
Soson -- -- 31 - 38 2,700
Cadmism 4.3 4.1 64
r.alnium 77 97

.
-4,

Chreai= 340 270 3.6
___- .

_ _ ,
- -L..., wrr- L.4

Cotmsr `20.OOC 9' ^00 7nn^
'

-
S-en

___
=^OCC

-----
7'CC

_

42

t I'd ---- G50 =4 5.9:
i.irsi^ - c300 <300 C00
tisgaaaism 19 26 13
8z^a 890 740 9.8

_ M`Ishd^rrt^ a Q ^

nie3eai
Pacassi= 430 370 QO
Sal^ni^ <10 -co Co

1.6
Scroncium 4.7 3.3 1:0
iaa.^i^i^ <10

.'^01.h. 570

^(

V

Vanadium _ 3.: 4 Q _
7Tnw ^n

3"'u,

Sbdivm 210,000 230,000 370,000
ZL--eoni= 3,800 3,400 290

----- - - Net^r.ê . :^i - - - 4^ - - - -_
a 1.1

C-Z6



T11AA/NOra

IIHe
i.ab 30.:

, -- -

?a3e 3

imopya y..-ar,.-- syoa vJw-i ^.7»-4-0 r770-3-7

iaa17si.s CsMN9 ,ws) -- -ac•z a 4c-4 4c-3 s 4e-6 Q;•7 6 4G•4

At.sr.,.s

AW-dmou7
Anmte
3arittm
Bor^111:.r.
8ernn
Oadsitm
Caleitm

--

£.. CoUlr.

Vii

at..
Lichi,m

^-,

goe U=
lSiIIRSa^s•

^ l5^7hdaarm
Hiekal
Persasitm
SeI,mism
Silvar
SareariUM
TSilZj*tlm.

'^f w

:1 J1
1^^

Ziaa
Sodi,,
ZSroaniua

Heisatass (i)

190
<b

:.7
<D.09

1,800 -
Q.6
too

3.4
r7 .-82

1,80e0
1/a

<I
«oo

35

C
2.8

1.30
<10

2.3
1.7

C

:CO,C00
490

1.1

600
CO
CO

^.^

1.500̂

66
11
^

4,s0o
84
Co
Coo
GO
3-.
<7

<10
91
Co
32

Gr^.

G:,

20
330,000

3.300

3.9

r..

200
Co
<.+0

2.3
Q.4

430
<3
48
6.4
Q

2,440
32
Co

<300
<30
QO
40
CO
Co
<60
C
Q

Co
48
QO

9.0
420,000

840

1.9

C-27



rhUti/Nara

uac tTnal.ar Zadu,ci.,

MSA/Noroal Lsb Na.. 4S53 -
?ags 4

Sa^it^i I3^3^^ wcio^ 4353-3-i0 w553-3-11 4553-3-12
AaaLysis (ag/1os vac) 4C-9 4 4C-IO 35-1 6 33-2 33-3 6 33-4

. _

A1._...._
aasimn7
A,tiaAfC

Sari=
Saryllium
YV6VY

C1 Csdnium
;' -` -- --- ---^'-'--,,^ . ^r^

9aros;.sm
Coba,lr
Co"p:r

----^-, ----
I d_ .ai

I.^rzh7.um

..^y:.»^....
m

^CLV^7^M4^
--^, -_^-^

- - - _ _ _Niekal

- ?osassium,
Salmium
Silver
^yVYYWI^

MhsSlium
Ts
oanadium
Ziac
Sodium
ZSreonium

tloisrrare <t)

no
CO
u+C

:

C.S
^nn

<3

a.8
C

^ ann
- -.-

^Q

CCo
^.£

2<

^

a^n

CO
<50

1? _
<2

<.',0
-E

:0
300,000

',500

2S 51

^'-

1,100
<30
C00
C
<1
-em
^V

<9

S30
8.9

:+0,000
-00
<20

Q , 000
i^v

- ---1,11£^

^1

lYY

<300
Q00
290

36
--cOC

7:0
<30
520

-200^-G04
220,000

..-L

7,800
CO
<LÒ

3.4
23
4.0

-- ^0

460
C

110,000
ai^

CO
C , 000

55
i,000

9 II.

590
<b0
210
11

cS0'
470
<10
350

lin nnn
ft^5,800

35



71M/Noral

W.C Nnalnat Indus`na

LvA/NoSOal Isb Yo.. 4!.:•.

,

?aga 5

-sa*ls IdMOLMeatias 4553- 3-13 4553-3-14 4333- 3-13
AnalTais (a9/4 we) 3s-S i 3S-46 33-7 i 38-8 3s•9 4 33-10

Alvo4,== 17,000 10,000 8,500
AyCi=sy <90 CO CO
AnMSiL'-- <100 <44 <SQ

Harium L' ZZ <1
34Mr7123im 2.6 <9.5 3.8

- s--, -_ln ---CO
.^' Cadaiom <9 5.0 3..6

CaleiME 230 18n 190
f um Zi^ 320 360.zr. ..

Q C

Iron 7:0 630 540
Laad <30 CO <30
L`s'sissm ' C, 000 C00 Q, 000

iUM 39- 43
^-••^^^e y8u 990 800

CO 43 48
I(iekal 110 120 96
Peaassius -- 1,6C0 490 "0

1 541soi+m Q00 <b0 <60
si??er - 149 120 190
SCOSizium 1l+ ^^ ^

CO
7^ -- +:C 360

, ^^u <10
^ 330 370 280
sodium 2r'0,000 Z70,000 210,000
^^^ . =='-' 23 , 000 lI0 , 000

l^oisL^ro (1) 39 43 42

^..

C-29



TnAA/Nora!

----- una_ nucl^sr ^,,••••-^e3 - - - _- ---- -- Page 6

ESA/Horaal Lab No : 45:3-1.

.

Smple IdancLieatioa 4553-3-16 4553-3-17 4553-3-18
Aaal7sis (ss/ks ras) 3C-L L 3C-2 3C-3 4 3C-4 3C-3 i 9C-6

uMILUM 780 aao ase
narimay co co Co
.1ra.aia CO CO <40
Sariva Z.5 <10 CO
Bssglliua <0.4 1.3 1.3
-Egrgg - - ----. ^ Rnn - ' --- - o °nn 2.800

=s ,
4 !

Csasism C <7 C
r'^si•_ 76 -- 140
Mir 40 19

=-^rr== 4,200 13,000 6,500
^ =.: Zsoa 5' -30 110T

Lead C,,O CO CO
urjLiM C00 C,000 C,000
!lagfesium CO 37 <30
KgnS^- a 3Z 144 57
Malybd- <7 <7 ^
Nir-7c^1 ^_g 'J <10
Poeas:ium C0 <90 <100
Saleaium CO Co <60
Silver 9.6 17 9,4

' SConcism C 4.8 C
:hallium

Tin C^ : 36
vaasaium <10 <:D <10 -
Z="^ 17 5 2 24
sodiim 440,000 350,000 360,000
zireanium 1,700 15,000 1,700

Xciscurs (') 1.6 0.73 0.61

C-3'J



TMA/NOrcal

UNC Nuclaar Industries ?age 7
'LYA/Ngrcal La6 Ne.; 4553-3

I

Sampla Id+ncitieazion 4553-3-19 4553-3•20 4553-3-21
Analysis ( mg/kg w4e) 3C-7 & 3C-8 3C-9 & 3C-10 2L-1

Aluminum 780 780
Antimony <30 <30

_.-- - aisanic - - _-.-- G.r•,^.- <4V

Sarium 5.3 <10
Sarqllium 1.2 • 0.89
Boron 0003 2 800, ,

-, = Cadmium <3 !1

Calcium 48 69
^^r C`^cmium 6.6 27cV ^ bue <3 <3

-- "-""` CuppdP 11,000 9,800

Yron 48 88
Laad CO <30
TL-i" 1UL"__ ^.QOO

fagnesium CO <30
31 71

Saly6danum <8 28
Nickel <10 <10

^ Pocassium CO <100
Selenium <50 <60

' Silver <5 13
S Croncic:m 1-3 3.3

<50 <50
^ i=n <20 46

Vanadium -<10 <10
7f 1+c 39 35
so^L 410,000 - -- 558.000
Zirconium _560 12.000

Moistura (8) 0.55 1.8

36
<5
<7
<0.2
<0.09
79

c

L1 ^
19
0.77

4L0
5.8

<5
<300

^
-- 4.5

CL
8.7

770
<10

1:1
<0._6

<10
11
<2
2.1

1b0_,000
490

SA

C-31



71RA/N

UNC Nuclear Indnstries
TMA/Norcal Lab No.: 4553-3

Page 8

Sample Identification 4.553-3-22 4553-3-23 4553-3-24
A*±a3yais(mg/L) -- 2L-2 2i-3 2L-4

'1umi:..=
Antimony
Arsaai.c
Barium
a..,.I! + ..^. --- ---

Bo=on

Cadmium

Calcium

Chromium

Cobalt

Copper

ILOII _

Lead
Lie-4i-

Magnesium

^r1o3ffi_:e

---
n1o1yb^^

Nickal

potassium

Selenium

Sil.er
Se:onttym__.

Triallium
Tin

vanadium

Zinc
Sodium
Zirconium

44
<4

<6

<0.2

^ . V7

QO

<0:5
13
23
<0.4

ai.n
JYV

14
<4

<300
<4
i3
`1 -

10
670
<9
2.8
v.oL

<8
25
Q
5.4

130,000
--1,500

58

36 .
<4

<6

<0.2

<U.(J7
37

_ <0.5
6.5

22
<0.4

320

6.2
<4

<100
<:a

5.4

<1
10

670
<9
1.8

s0.5
<8

15

<2
2.4

120,000
`4a

57

34
<4
<6
<0.2
<0.07
73
CU.5

9.6
18
0.63

670
7.9

<4

<300
<4

7.2
<1
8.8

670
<9
1.9
0.51

<8
16
<2
3.1

130,000
--- 970

57Moisture (S)

C-32



T1M/Norc

CStC Yunlsar :acLS r'-+s
. . . L`U/`.fore3i Lib `to.: +-::-^

?ag• 9

^.tnia ca^a 2L•3

_^
..:,

!4i ,

im C,,w.. e

yF^

^^•-+.^..e- 30
Aaeimeny Q
s^^^^t^
u4a^^av ^i

93rium CJ . Z
a.ryLl.ium -<10. 09
8oron 97 -
Cadmium <0.6
Caloius <S
Chr^mt•^' L6
CobsLC 0.74
Copper L20
Lr= ^.^

L+ad <;
LiGhiLSa C00
-!lagassium <;
!langaassa <:.

AlC7[/1 3-2

Pae.sssiua 820
SalAnina QO
siiver - - 1.2

Shallium <

vsaaatum <
^ :.

a0c
Zirconium 320

ftLamrs f%t> :7

C-33



T11M/Naroi

a
CO Tn^TP+9w^ na w^
r..i v.rP.+Y+ii ii-iY i

?1ga 10

sampl• TdswM f+--!+M 4773-.1-40 w77^-i-4/ Y77i-J-44

AAil]sii Cu" 45-1 & 45-2 43-3 & 45:4 4S-3 & 48-6

A.VSdMie <9.02 t0.02 <0.02
ga +-um <0.003 e0.003 <0.003
CAdmium 0.065 0.056 0.057

ChFeaiva 0-_19 0.66 0.57

y" - <0.08 cQ:DB t0.08
He=Ry,-7 0.004 0.011 0.0097
Sslaniua c0.05 0.02 <0.03
Silver <0.08 <0.05 <0.05

,Y..,

e^M
^-^

iwaeq,".aaCioa 4553-3-Z9 4553-3-30 4553-3-31
•^-> >sia (myL) 43-7 b 45-8 45-9 & 45-10 44-1 & 4C-2

arssnie 4 .02 tA.02 0.2
- ---- ^:.;. - c^.003 <0.003 40.007

Czdmium 0.069 0.064 <0.009
M-*= 0.59 0.54 0.082
Lad <0.08 t10.08 <0.2
lSsreutp 0.0090 0.011 0.004
S^laaium ^ .^: C0.05 0.2
Silvar 5 - <0.Oo W.4

Sample idantilication
Aas17a3s (ai/L)

4553-3-32
4C-3 6 4C-4

4553-3-33
40-5 6 4C-6

4553-3-34
4G-7 6 4C-8

Arsenic 0.08 0.08 <0.01
Sar' <0.003 <0.003 <0.003
:'"ii•m <0.009 <0.009 <0.009
Qreaium 0.13 0A2 0.19
ziad <o.l <0.0a e0'.08
ls.raea,f 0.002 <0.002 0.003
Selaniim 0.1 0.2 0.1
Silver <0.2 - -- Aco.06 e0.06

.._,-,



TMA/Norca!

qy,'y^-N,£-lear induseries ?age 11
'L:SA/Norcal Lab No: 4553-3

------- :--1: h.w^.tiiicacion 4553-3-35 4553-3-36 4553-3-37
_^p2{rt fmv/T-1l1^1 . -

l+•9
_

.-.._t^._<_ e.e 3J3 u 15-4

Arsenic <0.01 <0.04 <0.04
<0.003 <0.09 <0.003

Gadmi a ^0.00"> 0.057 0.051
Cfuomium 0.074 0.30 0.33
Lead <0. 08 <0 . 08 ._n na

Mercury <0:002 <0.002 <0.002
Selenium 0.2 <0.1 <0.1
Silver <0.05 <0.09 <0.08

a

^^.

ir; Sampia laenci." on 4553-3-38 4553-3-39 4553-3-40
Analysis ( mg/L) 35-5 & 35-6 35-7 & 35-8 35-9 & 35-10

^ n sanie 0_4 ^^ ^•.
\ Cy.^I6.

SdrSLVII--- 0. VV 3 - G{J . VV J <a,a0?
cadmium 0-,£40 - -0:043 0.035
Chrcmi= 0.32 0.25 0.12
Lead <0.08 <0.08 <0.08

Y <u.002 <o n02 0.005
Selenium <0.1 0.04 <0.1
Silver <0.08 <0.09 <0.08

Sample Idaneificacion 4553-3-41 4553-3-42 4553-3-43
Analvals ( mg/L) 3C-1 & 3C-2 3C-3 6 3C-4 3C-5 @ 3C-6

Arsenic <0.02 0.4 0.1
earium - <0.003 <0.003 <0.003
-C um <0.01 - ^.02 <0.02
Caromium - -0.15 0.53 0.34
Laad <0.08 <0:08 <0.08
Mercuxy <0.002

-
<0.002 <0.002

Selenium <0.1 0.3 0.02
Silver <0.2 <0.2 <0.2

C,-,"i5



TW1/Nor

- L'::C - P^uaiaar- I8a•.as-tr.as Page 12

Samnla Idenciiicacion 4553-3-44 4553-3-45 4553--46
S^C-B -- - 3C-9 c 3C-1V 2L-1

Arsanic <0.7 0.02 0.06
Ba'rium 0.43 <0.003 0.89
O;^um ---- ^.01 <0.009 <0.009
Chromium 0.12 0.38 4.6

- -- I^ad <0.08 <0.08 <0.08
Herc::ry <0.002 <0.002 0.015
Salaniwa 0;2 <0.01 0.05
Silver <0.4 <0.2 <0.1

.^.`

S amp le Idencificacion 4553-3-47 4533-3-48 4553-3-49
Analyais (mg/L) 2L-2 2L-3 2L-4

.,4•,

:+_sanic 0.1 0.04 0.1
Barium 0.64 0.57 0.50
Cadmium <0,001 <O,- 0.009
Chrcmium 5.7 7.0 7.1
Laad <0.08 <0.1 <0.08
Harcuzy 0.020 0.014 0.005

, Selani,:m 0.07 0.02 <0.02
Silver <0.09 <0.06 <0.05

Sample IdentiEicacion 4553-3-50
amaiyais ( mg/L) 2L-5

Arsenic 0.1
Barium 0.47
Cadmium ^.02
Chromium 4.9
Ia°d <0.2
Mercury 0 . 035
Selenium <0.03
Silver <0.2

C-36



TDAA/NOfOI

Q3C Nualaa:
=fA/qorasl Lab Yo.:

SaspSm Iw....+r^= gicogan Nicrosm
-Mtos'ida - Flnoride -IYitrsu -diCiu

MIAAermai Cusrmnr mg/tcs ag/icg maA/1c; mglf/!cg
............... As 8aesivad--------------•-•--•

-70 i .000 40,000 -00

4553-3-2 48-3 3^S-- 2.0 -.,OCO 54,000 1.0
4153-2-3_ 43-5 6 45-6 220 9,800 41,000 120
4953-3a. - 43-7 -s 45-8 230 11,000 48,000 144

^`' -- -- ^333^a _ 44-9 3-c ^>aoo sz,000 U0
.i^ ____ ass^.;.6 4c-i a 4C-2 330 58,000 i6,000 <10

4553-2-7 4C-3 b 44-4 QO 2,800 160,000 tl0
`1 4351s;=A r^'dS^ ^-6 E'=0 30- 000 3l} 000

c'`.._ t}' :393-Z-9 4a:-7 a.C-a cr0
,

3,100
,

160,000 <50
^_"> 43534-10 - 4C4 & 40-10 67 113,000 144,000 <70

4553-2-L1 35-1 S 35-2 150 14,000 39,000 130
-x <. . _ . 45 334 "".r-i.!'. -- __ _ 33=3 a 33 .iV _i,.`l a000 _-_ 58.000 -_244
- 4553-2-13 35-3 & 35-6 380 14,000 63,000 210

4553-Z-14 35-,7 & 35-8 310 11,000 65,000 210
-__ l.S33-2-15 35-9 6 33-10 300 9,300 66,000 220

^.SS3=Z=16 3C=1 ^ :C Z- «C ^ ^^CW,NV <1,000 <40
4a53=_$_15 35.5 6 3^.4 ^39 49,000 Q ,000 <10

---- >-- -- 4?53-2-7^-- 1C-5_ 4 3c.6 en 32 000 t500 t3
4553-2-19 3C-7 & 3C-8 40

,
29,000 <700 <3

_ 4333-2-20 10-9 4 3C-10 CO 32,000 <900 d

S°- 1s rdonClf1L°Gi.... --- 4i^ogan Nicrogan
NLessea NieliL+

L'YA/2loreal Cuatamar ag/1 agJ: mgN/L mgN/L

4553-2-22 2L-1 260 -- 1.600 70,000 240
4==3=2'^' 2LZ --- -- 320 1,500 96,000 260
4551--Z-7.3 2L-3- --- 290_.., 11500 $8,000 270
4353-Z-24 2L.4 Z90 1,400 88,000 310
4353-2-23 2L-5 290 1,440 ;92,000 270

C-37



flNA/Nord

Tk7^ guelur :advscias as L9, 1987

waav^^POr2ai ^+ ..

Ehosohat^ S^:G pg
Cuseoo.r oi8%ic^ s^/Ic^

- ^-^•••• •is Picaiv^a ••••

4553-2-L 45-1 & 45-2 C0 39,000 9.9
9.7

4553-2-3 45-5 & 45-6 CO 13,000 9.7
4553-2-4 43-7 & 45-8 QO 13,000 • 9.8

45-9 & 45-1 <10 17,000 9.7
4553-2-6 4C-1 & 4C-2 CO 310,000 9.7

+ &333_Z=7-_- _-3 = 4C-4- - <is^J .' 000 9.3
^' 4553-2-8 4c-S b 4c-6 e110 160,000 9.6

4553-2-9 4C-7 & 4C-8 :-C,000 9.3
4553-2-10 44-9 & 44-10 <17: 3a,^00 9.2
4553-2-LI 35-. & 35-2 CO 33,000 10.2
4363-2-L2 35-3 & 35-4 <140 5L,000 11.9
4553-2-13 35-5 & 15-6 <100 53,000 12.0
4353-2-14 35-7 & 35-8 CO 26,000 12-1
4553-2,-12 35-9 6 3S-10 Co 19,000 11.8
4553-2-1.6 3C-1 & 3C-2 CO 210,000 10.0
4553-2-17 3C-3 & 3C-4 CO 260,000 9.9
4553-2-18 3C-5 & 3C-6 CO 170;000 10,0
^esa_e_^e 3C-7-& 3C-8 <10 160 000 10.0
4»3-2-20 3C-9 & 3C-i0 <:0 ---

,
--- _30,000 -- - 10.0

SaoQls IdanrLieaeion O^io
?'+^ss^z^s 5••.L_°3u Ya

1*S.A/Noreal Cuacamar arrs/L ag/L

4553-2-22 a 000 :O S. .
10.3

4333-2-23 2L-3 <100 8,000 L0.6
=553=L-:^ :,--V <:UU /,900 10.6
4553-2-7J 23.-5 <100 7,800 10.7

,a



F A
3 >`j;,= t'

n,wrra,ei I^`^JBC 1^ J
Q ^. y2030 wi,qnr.a*,.

R,rnma+e. c:94aaa-a0m g '' ^`•;Ci- -

(475)235-203
- - - r ^=

UNC Nuclear Industries June 8, 1987

P,O, Sox 490 So.7.^`rle3 P.ocaica:: 3/27/87

!?icLl?^d, WA 99352 'P.fA/Norcal Lab No.: 4553-2
ACtention: :Sichael E. James P.O. No.: [t-B.Y-S'rIIi-87910

G-37, L24, 3000

^....

ANALYSIS RE?ORT
(Revised)

Sample Idenciiication WOOE Extraccion Toca1 Organi,c Caroon
.fA/Norcai Custamer Rasidua ( !) mg/kg(vac) mg/L

^^.

_ 4553-2-1 45-1 0.001 220 --
4553-2-2 45-2 0.007 200
4553-2-3 45-6 _ 0.21 390
4553-2-4 45-8 0.14 240
4553-2-5 45-9 0.001 490 --
4553-2-6 35-2 0.10 310 --
4553-2-7 35-3 0.17 480

_ 4553-2-8 35-6 0.006 270 --
-- --- 4553-2,9 35-8 -_ 9.009 350 --

4553-2-10 35-9 0.15 320 --
4553-2•11 2L-L 0.002 -- 210

--- - ; 4553-2-12 2L-2 0.002 -- 210
4553-2-13 2L-3 0.008 -- 220
4553-2-14 2L-4 0.005 -- 220
4553-2-15 2L-5 <0.001 220

to_a:-----A11--analy3$a--ware conduceed in accbrdance with the procedures saeci.'ied
in the stacemenc of work for Order No. RRM-SHH-87910.

George 21. Dunscan
Direcror of Program Managemenc

GcDjdss
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TMA
fi.m,o.sn.rytiea+hc

^
m3owr^n.+.e..
R6dMrqr^ d. U 9^8WOWO

(^.735 26i3

REce.

AVG 6
PI1RCJfqs <

------wes..ingtsoiie.-Hanford co. August 3, 1987
3200 George Was4la;ton Way --$amTlea-Re0si.ad: 7/I.i/87

------ gjchi.ila , q,, 99352 'II!A/Noreal Lab No.: 4553-6
Artaation: Mia3uel E. JAM± ---- -- --- - P.O. No.: RSH-5M-87910, Mod. *1-- ------ .:07. L24 3000

077;

4a APALYSZS OF WDOE EX=AG2

.-^= _^ls_ida^^i^^r{oa- Fotti ^a ge^Lad_diydT^t=*blo -- =`a•
---

----- •
- mg/kg

:,• IIL1/Nornal Customer (vat ot. of original sample)

;

4553-6-1 45-6 15

4553-6-2 4S-8 14

4553-6-3 35-2 13

_ 4553-6-4 ' 35-3 12

4553-6-5 35-9 QO

C7

';`• Nots: Samples were analyzed for Halogenatad Hydrocazbons Sa ateordanta with
LTasbisgtoa-3iite Diparzmeat of Eeolo® WAC 173-303.

GED/das

i i - - ----•- ,
Cao gs '. Dunstan
D ee or of Progr ?Sanagement

C-40



ThMt/Nar

^°^ °i.ilait L14tiLttaas Ja:a: 'a•^ ._,.. .

^553-2-16--

Climt I.D.: 4S-1

_ ^.

-

.._ . 7eiarile•

ehlarosrt^

ui/ier(eeb

CO

) Velaeiee - - - ------

I.2-dlr.kslosvprop.a.

- uei.erf+!1±+b1

e2S

brososa'ssa:ta c:o - `as =1:3--d},ehlaz^r^aaa Q3

..^a.i _utioTc: tra --chioroar.baaa GS

MIC--
c]o dibromoehloremat`saaa Q5e; z -

aaehylaae Chlarida. B 63 1,1,2-c3ehloroacbas• d3

81 bsazeaa Q3

carbon diiti=" Q1 Cj,t-1,3-dZrh lOSOQlOpaaa

I,1-diohlOrosehau GJ 2-CSalOSOathylvfaylat'sar t5C

1,1-dic's].oroac'saaa C3 Sromfors Q3

t:aas-1.^-diebioroscsaai ^^^^--- - h.zaaoas e3o

-chloratwrs G` 4-mathyl-2-Psataaeaa [.LO

1,2-4iehioro4t5saa G` ut:eehloreatbasa Q5

2-0utmuo-" <50 1,1r2,2-CaL'3Cb10rNChiII{ <73

1,1.1-triehloroet3ms Q3 soluaaa J <23

earboa tat=aehlorida CS e:slorobaazsta Q5

'r"r.y1 aeaca_e ^`: s_ e=ene 170

bramodiohloromac:aaa C: s^r-ana - - Q5

eacii xpletas 930

J- pruaat, but balor datae=ioe liai:s.

H - prurst ia blaalc

C-41



IIRC Hucleat Latlta^as ara: Yir --. :287

, . _ _ _..__. ._-_ __ _ -- +ti^.&.rrr'r • _ _^c7a'. +553_7-17

a3s-I-P.: -45-6

• -
^ltr+le. •

- -nr/ks(enb ) ---- oelaeilaa a/kelesb5

ehlorerthaaa ^"3 1.2-die3s].oreprepasa - <31

broo,am- C5 `aas-l.3-dlchloropropana GL3

viml ahloride 4^3 =csloreau+ena G13

^' ehloroaebasu^ QS dibrosoehlornmacbaaa t13
.^_

morhylaaa r-hlorida <:3 1.1,2-c-iosloroaebma <13

fw' aeaLeIIa '.8 baazeas 413
.^^

earbon dis+,iZZ3ti C3 e:a-1.3-diehloropropaas G13
_ i.^.

1,1-d4 ctrSoroac4aae C: oroacbyl^*^yleebar QS

-_, . -biIIa ^ bremefOrs G13

asns-I,2-dieblereacheaa C,3 `-oac'sy1-2-Pan•^^• 121

ehlorofom Q3 2-hassaona QS

1.2-dir$loroaebaaf - "_' ^;= ^! ^ ereac^aaa G23

2-buca-mom CS _, 1. 2, 2-ta^achloroa^aaa t.3

1,1,1-ciah1oroathaaa <7.3 :olwna <33

earban ncachloride G3 eil1 erebas2aaa <13

v'.-ap1 aaat.au QS at*y^na^aae 21

bromdi'estoramar,',e c:3 s^ena <13

torsl zylenas 100

J^

C-42



TMA/Norc

m4C Nuclear '-'.iQUS=:a3 :1:D: .-. -:87

:".A/'.derea.: LAb Vo.: 4553•Z-18

CL'aar I.D.: 45-8

.>- -- -
- Oela a: z=^^!^bl Velaei2sa _ u^/kzfeebl

--- - ^hl^urerthatN

broses^^^

....•! . ....^---^

ehloro^r3^aa^

^
aothylem ahlorida

^-^- -
ao.t*"

- ^` earaoe oisuiiia:

1-d4 ohioroethe"

WZ 1.1-diz$iBr-^Z.:nO

: - - r.^u'1,2-diahloro^dsaa.

ehlorofoa

1

^ 1.1.1-t-Sehlore^t3aa^

carbon LCiC}S1oY'^dI

3Cv:Z?•

bromodic:tioroma c:aaa

3 - pras.ar in bisak

•C.3 1. 2-diahl.oropropm Q3

^S ^sas-l.3-dichloropropeaa <13

G5 ^csloroaunfa <13

t23 dibromoehloromat'saaa <13

3 35 1.1.'2-trichloroochaae <13

70 bwaxam <13

<13 ais-1.3-4i4#J.oroprop^no Q1

CJ 2-chloro^c^Iv3a^laclLr Q3

<13 4LaIDOfOr3 <13

G= tS9

G:3 2-hasaaona

a3 tolusaw <13

CJ c'-slorobaazXne Cl

<= ethv'-banzeas 27

C-43



-T^lA/NOId

QHC Haclaar :advs=:as :ata: ^ta? . _96°

'+WNorrsl an Na.. 4553-2-19
- ^ - ----- - - - --^

- --.-- - Cli3ti.D.: S-0

w-1 mi11 as_. _ ___ e/kt(eeb^-'0eiac1 23 tit/9CLLIlIIb4

Cl 1.2-di&lerepzeQase t3

bramesarbaaa -<37-- - - '=^s-3,3-dichloraprop^ae ^$

viny1 ehlorida G7 `i.chloroarhaaa <S

chlor"ChAns Q7 d:broaochlorosarbaas <8
.._.F

maChylsaa ahlorids B 23 1.1.2-c2c3s].or0lshaae <S

anatooa 90 baazaaa GS

S^^r.

r-

^^^^LiW) a• J^Y^Gi^^iyWY ii^ <S i^cia-1.3- Ĝ } oPiapr_yp C w
"

"'^% I.7^-dSGbl.orOaC^SSStf ^ ^-c.210roaL'-91o1IIy1aCylar Q7

^"" t 1.dieh^ OSOaLiSiS;a <9 7rom0,_02a Gg^

zrsas^1.2-d4e'iloroeeheasa <8 &-maz'tyl-2-paaraaoaa 270

w7n erefom G8 2-baimoDa <17

'.a"^..AC31oro{ChaIIa <8

2-buLSaoaa L' -.1.2.2-Car+aehloroaC'saaa t$

-.__-._^_ _ 1s1.1-LS^CSZorOatbiIIa G9 CO1tiiIIa ^

CirboII CatraCiF.j.or's" <3 eA

via91 aaars=a t:' eL^y].baazaaa 94

------ ^r^^i^iyi nrema G^ia a <S sTaaa -- Gg

eocal rylaaas 490

B - present in blaak

.:..



TTAAJ Nora

LZPC HtsCSear Iadvscr' ns 193'

-- -- ^ ^ ---- - - --- ------
.

-__ ___ . . _ _ ^F _ _ . !t
..^a/•^OSCir ^Y 1V.. ^»d'L•LV

Clieas i.D.: 3S-2

^ ^2 e•^^na uehr(eehl Velati2ne ur/1erl^bl

- ehio=o^aehans d00 1.2-dichloropropaa6 tS0

o - -^--- d00 tr2ns-1.3-diehloropropann <SO=^

^1 eronC4nnn CO

G^..OO dibrOIDOCtIorOIDaChaas CO

aaateae J d00 b•azaae t30

- `°- - -- :s-- •̂ ^+^--- - - e^a aia-l.3-dinhloropropwm COr ;_
-^`

:

l.l-diehlore^sh^aa cso 2-chloroezsylvisry7.selur t100

'' , 1.2-dte^loro^e5aa^ -- ^SO--- -- brcMioa+ <SO

ssaas=l.2-dicbloro^Cs^a^ CO G100

elslorefoa <30 Z-bo-=^cn. Q00

1;2=`azca'L^a^^ c!a rscae's7.oroethraa 8r.
...

1.3^-.^_^'^_*^̂ ^-ch+me d0 eoluen. J t50

^ ^+hm, ei^ lar d^ CO ehloroberzaaa G30

`' v'w1 senCaca e=^'_Se^nr.n Qd

r^ brOOadie:lcSOmaL^san ^ s^r-ann G50

- cncsl rvl^nS L10

J- preaaat, but beloo dseae^_oe 1:.ai:s

3 - aresent ta blaalc

C-45



9FC Yuclsar Indusaiss ata: 'iy .., :997

'.+lw/tiorca: IAb :io. : 4553- 2- 21

Client I.D.: 35-3

.3eT c^itsa ur/Y[feebl 4e1acils._ ut/1e^(e[^^1

s •̂

k-^

f;h'1

1.2-dichloropropam

cuss-l,3-dich].oropropaaa

=c^ioroaLhans

d:bromochloramat%-s

1.1.2-tzicbloroothaaa

baazaaa

cia-1.3-dtchlorogropaae

i -ciS.LOtOa :h91Pi=71fLhGr

Sromoiorm

,.
-- 4. m^L3^l - c --vYnt.au'cFa:

2-hasmoaa

:;Ca4bloroathaaa

_.1. 2 . 2- ta=ac^a2oroattuaa

toluaae

chlorobatzaaa

n=!:ylbaazana

3 ^7^lIIa

J- prasaac. but below datae=4-on 1:m:rs

eh7.ororsbaao Q00

brososaclsaaa G00

vis^I e^oriaa u00

ahloro^thaaa t100

a•IIiT^ ^^.^`..^r0^'^^ Co

,ca^ J Q00

^.^pd A1 e..l 41 A^ QO

4 1 -Ai ^lor4!^ ^..^_

1,1-dieblorost'sm- 60

gma-1_2-dtChloroaz.4aai <70-

Ch10=D^Otm <50

CO

2-bur^moaa C00

l,i,l-triehloroaehaaa CO

ca=ban tacraehlorida CO

PL=y1 acatata Q00

brDmcd{zhlarem^r
_

+.=. -- G:C

C-46

Co

CO

CO

<50

Co

CO

Co

Q00

tS0

JtIOo

160

82

<50

100

t30

.co

cS0

240



TMA/Nar

--^';.^

m4G ^jaar Indus^ en :a;a: !3•' _:. :987

=.Ok^torei Lao Na.: 4553-2-22

Cliaac I.D.: 35-6

DelAeilas ur/krfaeb)

+^aiotclle.r.....

braaosacbsaa

vinyl ebYor:

'^t+!3^.+: e:hlorida

- aeacoea

assbaa AfAIVIfl"

1.1-41c2slorooehaaa

1,1-dichloroa^a

s^s1,2-die2rloroau'ana

ehloroform

1,2-44 cbloro4c'saa

Z-bucamom

Lrir

earbaa tassae}2.lorida

,riayl acauu

bromodir,'ioronac^.saa

Q00 1. 2-dZetsloroprap+aa 450

Q00 cros-l,3-d:ehloroprapaaa CO

vOv ^^^^o^o^^eso^at'^+aa tS0

97 1,1.2-ssiclsloro^et^aaa 130

.00

CO a1s-1,3-diehloropropana d0

CO 2-e3slero^thylvist^laclsas Q00

60- brosofoaa <30

<10 4-eartryl-2-paasanona <100

CO 2-hasaaoaa J <100

<0 a^aeh] oroauaaa 90

<100 1.1.1.2 La^sc..loroaC`tsaa <30

CO Lalt^u 7 Co

CO cstorobaaz.na CO

CCO ec` v^erseIIa CO

CO

^tal zyLeass G70

.J - pTataIIL, b6c balov ditaaLioII-Umica

C-47



TAM/ka

__ ^':3r r^•„^••^as Jaca: Y.av --. 1987

=A/Horeai T.i'o No.: 4553-2-23

Gliaat I,D.: 35-8

^r-.at.. /ierleeb) ^elatilee ur/kr(ee1i1

ehleseiaebana Q3 1,2-di^7.oropsepaas . G3

brososar^a QS tsas-l.3-diebloroprep*m <13

----

viMl chlorida CS ^elslusnetizeae <13

- C^lOIIOttn^s ----- -̂..^. AihresnGhLO=OOtC:1ap^ <13
v3

.wt_r_a. 3a 1,2-t:iehloreetbaae t13

aeasoe^ :5 b^^aa s:3

- ^^-. ^̂. ^. .r .t e^^ eis-1.3-dic5.ioropropaae Q3

' ` - -c.aaiOr^^^..^! G... Z•G,Z^020lL^1^7^.l^]leL$e^ QS

Sr9meiom Q^

saas•1,2-dlehSoroer^ane 43 4-aatbyl-2-pectaaoae J QS

•^5 azatom ^.'.3 2-h9taiiena J d3

1.2-diehloroetbsas C3 tatra,ebloroatbaaG 40

--- 2-b^moc^ ^ 1.I,2.2-Csz_achlore^e^aa Q3

<L3 LCZ{ia4a .S Q.^

<:.3 G3310rOb4II28IIa -a3

vi.-ty1 acau=a CS amt:ylbeazaae C:3

bromodic3s].orametaaae ^ stvraaa <13

coul zyleaes t13

J- prasaat, but below dataction '+ u
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TAbA/IVar

mrc- iiuclsar ;ia: .9S7

4553-2-2^^1i/9or^.al so Na.:

CUeat I.D.: 35-9

----- " u^11eslaebl Velatile: ' u^/ks(eehl

- - - - - ---- ---
thlorarrhae. CG i.Y-dichlaroprepaa^ dS

brmloe.chms do saas-L3-diehloreprepraa a5

vi.-ry1 ehlar'lds G`C orvat'saae

G3110rOmChiSU CO d15Jro7oChZoroOs-bsIIa Q.S

^ s^th^l^ r.hlOSid^ Q3 trichlOro4thaa4 cL5

!
aestaoe 33 b.azaa^ Q3

--^- -- -- -
` °;

--- ---
easbes ^a^ 43 eia-l.3-d4elorepira¢4.aa 43

1.I-die3^].ose^eh^ Q3 2-ehlorost^sjlvia^lath.r QO

---^--^ "- 1 1-di+v^.9S2^t^II^ QS brD70IOL7 QS

- t:sas=1.2-d:e3sloro.essa. Q3 ^-o.tsyl-2-P.atsaaa. 81

c3alarefoa Q3 2-bauaoad 170

1.2-dic3iloro.r^. CS -aauhioro.tlf^ .73

CO 1.1,2.2-tat:ae}iloro.tbsa. dS

e."j;h t23 mlu.a. 63

^ Cir50II tG.r.i6hZorj." QS CtSIorDb482G= QS

-- 'ri:y1 aearata G_`C e_.'+e:SsaZate <27

^ bromod:c:lcr^c--ss C: - s-rana <ZS

catal zylsass J QS

S^ Pr.s.nc, bnt b.lav d.tsettoa 12airs

^-^a



7TM/Noi

0lPC llaclaar :adsuz:ias Data: nay _1, 198'

.aiyniareal isb No.: 4553-2-ZS

Cliaat I.D.: ZL-1

-- yqjatilae ^:^^Penb) Velatiles ssf/9tfT^eb)

ChletOS^^

bseeosathaaa

vtml chlaride

aarhTlana ehlorida

aeasoaa

Gi^(ioQ^:

1,1-dieMozo4taasa

-- --- 1.1-die3iorea^•

Cses-lr 2-die3a1oreachaae

elslorofoa

1,2-diehlorearlsana

2-butzmana

1.1.1- cie3iloreatbsae

earboa tacae'slorida

viayl aeatata

bremdicaioromaLhaIIa

^0 3, 2=Gie:lcr•:propaaa C

CO 1,3-d;ehloropropaaa <3

CO `ichloroat'saaa <S

<10 dSbromoc$lorosatbama t5

6 1,1.2-c4-chloroatbatsa <S

41 ba^aaa GS

Q ca•1,3-dic'sloropropasa <3

L :_^:srsa-'•qi^*• 1et^er CO

^ b2000^aY^ ^j

<S 4-mat'syl-2-paa^--^^a QO

r.3 2-besmoea 1S

Q -rzlacsloroar^aaa Q

22 1,1.2,2-tat=achloroathaaa <5

6 tolvane J 40

G: cblorobaazeta GS

C srYvLbenzena t5

GS sZ7^ana CS

total rylaaes Q

J- praseat, but balov datactl-at 11 -:=z
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TMA/Nar

m.e rwu.^ ^^_= ^.,: ^3 --• ='a'

__ _-- _. _____ . __ .__ :..f.1^:'t9#^i^...
, s- :9^.. -^^^'^•27

an=_ b.n. _ 3L-2

^^^_ - t le e:_/Tea(flebl Oeladl ee ta=/ktleebl
^

ehlOrerrl^ QO 1,2-diahloropzopaa0 t3

- b^^ GO ms-1,3-Cirsleroprap^ cs

viayl ehiorida t:0 -lsslaroar'i^a^ C

os3dachl S 1,1,2-erir310reaLbams !S
•.,2^8.

_^

..m.
10

8zsu+fia=a C 3-dir.lslv;oprep^r.j.s-1 dasr dd ^

"^' 1._ l•dSe3s].ose^chao^ _- d 2-t^lare^etr^2+ia^lorhor d8

:.^

- csas-l.2-dichloro^u'^ae C 16-aachyl-Z.Paarn^^• QO

ehlazofoa --- J C Z-hrssaoaa 12

L;2-a^ehlorn^ehso^ C :az=ar'slaro^u'.a^ d

2.^^. 20 i.,1,2,2-cacaehloroar'^^ <3

^.+'i±cd

vi=77, aaara:a C e^4'3a^ene- GS

^ - _ ... h2DmOd:GliOr7^L:3IIe e-5
-i

. .

.

DLil 2y^.1IItl GS

J e pres4as, but belov datactioa liaita
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>?AArti«

DRC Naeloar IadusLe-as 3ate: 'ty 21. 1987

MlA/tioreal Lao No.: 4.333-2-27

Ciiaat i.D.: 2I.-3

IIel_tLilem ut/ki(ve&l-Veliti^•

-
ys^-^^• 40

- via^i eiuon.^ ^=0

l^;=r
------

ehloxoothsao
- ^1i7 -

^
$ a^s^y1^ c'slcrid^

_
^

a"Ceor 63

eazban diau ,0{ do ^
^.::.:.
- 1,1-diehloroaCssa^ <`.
r.:v.

1,1-d3Chloroat3aa^ cS

ehlosofora ^

1•2-diohioro^ehaa. <s

z-buzzoom ------- 19

1.1.1•eaehloro^d^^ ^

---- ^z-baa uaae3:or_a. c

vsay^ ae.cae, - ^C

- OZO30a^.2^^LV.Y^tbw= G^

^.2-dte^arr+pfs-P^^ eeq

r.saa-l,3-dichloropropaa^. <3

,^chloroeu+asso <3

dioro6ae^ot;.^Wo^ t5

1.1.2-crie'sloroachsa^ <3

bantuu t3

c:s-1,3-d1chloropropoaa ^

2-czioro.r'1y1v'.syler'1ar <10

brosofors t3

a_sathyl_2_Pan^^^^^- CO

2-ha7anaae -514

ncaehloroou'sao tS

1,1,20 2-ca=aehlorooehsns <3

u' -_ - - t3

C^.LrDYQhlII'f u's - - ^

st^:.a. ^s

C-52
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'1M/No

IIAC Hualur --. --'S

^oresi ib Vo.: 4553-2-28

Clint I.D.: 2L-4

^taeii.^ ueh.leebl 4elat4les - ut/ieslvehl

ebSaro=rb..

broms^ri^a.

vtayl e^s2orid^

_ - eaioio^aan3

•_^ aesoon.
, . .

r.atban aa."^,+ do
G4^, ^f

., . ----^ ,

..,., 1.1-d1e37 arosaaaa

-.
--
cros -l.2-eieliYO^s.uos.

r.hlasofoa

1
I. 2-dir3Tcro^c^n^

^ 1,1.I-Qiehlore.rhm.

- ^ f6-

°

__^= t3^G atlY

-riayl acaura

CO 1,2-dtchloropropaa. Q

QO ^sas-l.3-dicaloropropsa. t3

co =^o=o.c^.aa u
-- gP__- d^bremoc^lorom.t^aa. t3

a9 b.nz.n. Q

C eia-l,3-dichloreprep.na Q

f<3 brosefea t^

CO

t1 2 -haamoa. 22

29 1.1.2.2-cacraehloroacs+mi C

7 mlarms 7

- -v _-6i1^O2b^fal3CSL^ -^

C2 eu'vlb.azaa. <3

_ ^_`- s^fCla G9

:ata1 z9lsaas c3

.
-
C,

I- ji



-- - -rFA%v/IH&

9AC 8aalear Indust-^aa ]ata: ^sr i _og,

^^!,/Sorcai :ib No.:

Cl:ent I.D.: 2L-S

4553-2-29

e9aa1^----- - ..wn.r-..wi anlatiles ._ uehs(esb l

•^i••e..cb^ GO 1,2-dtehleroprepane d

bresesaryms CO `>as-1,3-dichlorooropata -d

vinyl cnlorlds 4V ^ G1aIIe t3

...^c^^=_^ aG dibrmoeis].eromethaas e5

^^^ C•^I=^ nr{d@ 5 1.2-c_ic+al.ereet'saai <3

,i:•_ .-_ . iCatGS1e -4i G....aat ^
fti•.;
Lill catbaq di..+U* d. ^ -1, 3-4ic':].orepropaae <5
«.^

1.1-diehloroat'^saa C 2-c-.ioroat's?1va^ylaz'sar GLO

1.1-diehloreet'- L` bresoroa <S

__ "--^. .i-z.ei£`^"_^ <S 4.oathyl•2•pea^.^^^^ S <10

ehlorotea t3 2-hazsaona 28

1.2-diehloro•tbma C ;s=seisleroatbme t3

2•batsnod 30 1,1,-,Z-ut=at^lo=eeumma Q

:.:.. ^^-:.'er^tbma 49 :alueas 41

carbon cat:acaSarida t5 c37.orobaazana tS

viagi aaaesta - ^C - _.^..^ ^. , .,..s:aaa

brododiehlaromaoaas GS sr7rata GS

.atai zylanaa d

J- preseat, but baiav Ucac=on L:s,ics

,,^

c-54



T11M/Ne

RL4C :TqC1aiL

^^orei ib Yo.: 4:53- 2•:0

Ciaat I.D.: 45-2

-- ' -7elieiia^ uihr7eebl veiaeiies urhrleebl

ahloroMr^^ d0 1.2-die3s].oropropaaa - ty

bra^eaorSan^ tl0 cros-l,3-diehloropsnpana QS

via^l e3]arida tlb =r:Lcsoroachaas 4'3

^o^^^ t50 dibrwocaloromat'^saa t2.5

soeb7lMe aialorida 110 I.1,2-s:iehloreatbaaa QS

»::^`:.;. • - aaaeoeo - -- - ^., ^...^ -

cy^^ Al ...i *t a. Q,3 ois -l, 3-dtahloropropaao Q.S
^

° l.l-diah].ore^^ QS 2-c3sloroa^tylvia^lashar <30

-" ams-1.2-diehlaroacsana Q3 a-mac!syl-2-Paacxona J t50

ahlesotoa QS 2-ba7tanona e50

^.i.2.2-Lar_3cl-q'aSO4Lhi= Q3

\ 1;L1-Qlehlaroae5aa^ QS eolv^a^ Q.3

^_ earboa sacaei^lorida QS c'slorobaazaaa Q3

-- v1=v1 tose.aLa <!C e_.v!3a=ana d5

^, bromod:c:ioramar;ara ^ s--aaa. QS

a cai z9lanas 27

eial^-tv bgC b!1aY daL1Grj.06 l:.at:i

'`.

C-55



T?AArrVM

m4C 9uelaat jadhul=ias Data: tlay 1.:. 198'

c.-'SaaL

II!A/lioreal Lab No.: UaLar Holdias bLak

De1 r+t ua/kQ1z.,61 7elar4lee us-/k:frebt

^o=^^ <10 1.2-diebloropropana d

.aas-1,3=dteaYarep^eprso - ^

---- ^- :.+ ^1 r^,lortda QO ri.chloroac'sana GS.

sMCh71aus ehlorida C C_eislaroacrimr tS

- •:,:;: -:^W^ CO bs^aYta <5

aarbon disalfido ^ eis-1.3-dirh7oroprvpsao e3

+_ ^ isi..vt r

1.1-3ie$iaroos^a d brosofosa C

sans-l.2-diehloroac+sana d 4.rae3t91•2-paatsilm 4.Q

4z-- 2-hasmos^a <10

4

2 CO 1.1.2.2-cacae'^Loroaeitaaa C

. 1 -1.^-^c-.^S^O=DaLi3iAa t9 :niu^aa . G3

01 3X-Ge ^ -'- oS0b 'aIIa

via71 aearsza CO achylbanzana t3

broaodiehlor®ac4ma <5 styraaa ^

-- - enul aylsa^a <3

C-56



TMA/Nor

AFG Pnci^ +:.u^+.^^ as :aa. .'.4-• .:, :08.

=-'tIIL -.^..

'a!s/lioraal Lb No.: blaak MI-1

(6/Z3/E7)

Q t ns/te4(xbl Qe, ae•les .,/k_^2/eb1

- ehloros^c5aa^ :=0

-bre^o^^ ^1C

, . riml ehloride-• - QO

0

G-
c- -ia-^^+.^ - - - - --

` -_assGa^ GO

`-
;^•

ostboa disulfid^ ^
.
- 1.1-diei^laro^sh^ ^3

1.1-dichloro^chasia ^

ams-I.2-diehlern^u'm ^

. G^iYTiYiYLr

1,2-die3slosoel^

^ 'Z-btyLmpy Q^

- -- ---------

C1rboII JC]G:..O^
C1

. wi^t ^uv G:,'7

brOODdSCh1orOY^^- e-4

csas-1.3-diehloroprop4ne <3

trichloroecs'saa <3

dibroimoetflorcmmrhana <3

i_1.2-alehloro4Lbans

e3-1.3-dic'slorepraQeas Q

2-e3Lioro^s'sylv^^rl^c'sat QO

Srosofos>i <7

.•m.c^yl-2-P^a^-^^^^ C.0

2-bmnood dC

eaauislorvarhaae <3

-^^ - ^

-.:^ornoaa=aaa <

•L?y^.IIT,\Aa ^

=uns V

cocsl x716aas e3

r C-/
-^i



TAAA/MOI

ti3r
DaLS: e1y 21' 1987

.=^.'F-.--i7L•E- -

c.i.ac I.D..

MSA/3areal Lab He.: alaak !m-1

(4/24/E7)

_ -------- - -^ --uQ^-''.^^i 4aTa^1 ^xt/kvfecb)

^orpa^ CO i.2-di^loroprnpaaa <3

^; are^aaaebsaa CO - ----^:r.s°1.3^SJslorspr^g^ _ - t5
--

^^ viayl ahlorida CO r"ehlcroaehaaa Q

CO d:braaochlor=anb=o t1

^̂-^;y aw^7ia;aG r i0 2 - Cc^sloroatha <3^„

aaasoaa <i0 b^an. <3

carban
Afwilfida i3 = -A-4^ 1^T^rw^.^^wrJe^- .- =b=== Q

1.1-dinhloroarhm tS 2-ehloroau'7iriaylachar CO

- _ 1,1-dir.ialoroae^xu 6 brosofoa <3

aaas-l.2-dic^].ora.s'^aa. C ^-m.c:ryl-2-P.arsaoo,a CO

riiirV-x_: -s-

1.2-diahloroocbaaa t5 tasae}y]oro^c'seaa GS

2-1+uT-++...*e CO 1, 2.2-taz=ae.i*loroashaaa C

1 - -=^-}!Br9a^e1I <! :zl.:aIIa <,

Ci^ Lat=aCBiOr:ai L., C.310rOCaE:.aIIa <5

via71 aeacau CO attrylbeazaaa <3

brooodiehlaresaeb,aa t3 srpraaa ^

:oes7, xylanas C

C-58



TMA/Nc

c rualadz 3du.lL^aa ]a_a: !i9

C.Saas I.D.:

Z'y/darnsl Lab No.: IIlaaic 2ffi-2 (4/24/E7)

- e a t•fKrrnenl 7olaeilea - uth'feebl

cblo=OOmL5-

b isaaasesoo^aC

_ via^l e3slorida

d1e£eacbatta
...,:...A `'.

aamyiiai chloride^..

asoxons

A-^ ---_ , . ^.=o^

I.1-diebloroarhome

1.1-diehloroec'saae --

ams-1.2-dichlor"chaaa

ehlasofoa

1,2-diehlareotb-

2-^ --

1.1.1-ciehloroar^a

viayl aeataza---_-----__

„z^4ajlorOouC$-

d0 1,1-dia2slornprepan^

GO ^aas-l.3-die'sloraprop•aa

QO aiohloroacb^

QO dibraooehlorosathaaa

6 1.1.2-erichlorearbme

CO baatgma

--.^ - -^'-.L_3•dichlozopzop^a^

e3 2-eisloroauylviaylac^ar

<5 bremofora

<S ^:-o^Cryl-2-p^ar.moa^

^ 1-basmvaa

C usae2sloroar^aa

a0 f:i.I.Y=^^iozo:^

<5 :olama.

^^ "-:.o^9osaeui

C ssyreaa

acal zylaa.a

:J^

C

^

d

Q

C

Q

C

<10

Q

<10

d0

^ -

^

d

^

^

a
^
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TMA/PF4f

mQC NtC-laar IadusL^=ss

ccl viayl ehlorideN,

^ cb.toroaebano

^ ao^la,i ealo$da

^ aeoeoao

eLrboa d3s:al;:da
.^:.

l'1-a.icuareichoma

1.1-44 ds1 or4MshaM

- - - ssas-LZ-dichloro^ehm

..

^^

j.l.+ ^J.GiiiViV^'L--•^

earboa tecacaiorida

. . Jvimml :c::.a= - - - - ----

bromdichloros.rsaa.

ci;0

cl^

QO

<10

-C

-Co

C

ICA

Q

^

=

<10

a

^

ca

d

Date: :Sav „-, :987

C.ians I.D.

='IA/Noreal Lb No.: blaak !M-3 (4/24M)

saas-1. 3 -d:e3].orwrvpaaa

cie.h.loroactiwa

dibromahloromecbaae

1.1.Z-c:iohlorooc1ano

boazaae

c^-:,3-L:ehlorvpreo^n^

2 -CIIiGLOi 'yL'91d"'w^leLer

brOOOform

4-sathyl-2-poazmoao

2-h.ssaane

LiCS^aioro. ' - -

r,r.2.1-ca^,ca;oro^v^.

alnane

cs:orobaaasaa

eu_'vl5eazaae

st^rraa^

:oul rylaaas

^

^

^

^

Q

^

^

ao
^

tlo

ca
^

40

V

V.

<3

t3

^

C-o0



"MA/Na

IIl4C :iuelear Iadvs^-&s :ata: '3•, =:. :?37

C:.aa _ ... . .

'II!s/tlereal Lb Na.: Blaak rib-4 (4/20/87)

-- - - - ^ *__ -- t^r/k^C^b) ^olatS^ea ^t/1er(w.,b1

ehSosesecbma

brosose^a

sr^t ehiexi.dm

:' ehloroar3ane

_ see^siems ablaztd^

ac^c=&

d+ s-i *t"rbomes

^ 1.I-diehloroatheae
-3

- ehlorolaa -

I. 2-dieh].oreasb+ma

^ 2-bnr^

-- L1,1-cieh]oroaet^a

_ -cas5aa-:a=aczor- da

v'i.-xyL aeaura

brosodie^loreaat^a.

<10 1.2-die'sioroprapaaa Q

c:0 ^ias-i.3-d:c^lorcproosae cS

GO c:iehloreactreaa tj

CO dlbromochloroaaLbaaa <3

C 1.1, 2- cic.blaro*rhans t3

QO bdrz^ Id

^ e:s-1.3-diehloroprepane C

<S 2-cbloroat:tyi^ 3p1acher CO

GS broaofoa G3

C 4-oarhyl-Z-panz-^^^o CO

2-hmzaaoaa t10

- a - ca^seb3vrorr^--- -- ^

CO 1,1, 2.2-rar:aah].oroar.bme t3

C raluana d

^ c^:orobea eae 13

`: e_:vuaazeaa GS

C a^-saa Q

:ata1 z'ylaaaa Q
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TAAA/Noi

II`nc nueiu^ iaoiis^i.r :e=n: "'° -°. :=87

Gl.at :.D.:

4!A/Hertal Lb No.: 31ank 15-1 (4/27/ET)

^1a^te ^rhr(ve61. oelatiiee urlki(+^i^l

Cp,W=a^r - ---- - -^-^-- asm-- .- -
^

b=^a^^awa CO caas-l,3-dichloroprvoaa. <:

vlayl ehlorida QO cichloroach.aa C

ehlose^thaa^ CO dibromehloroomrbaa0 d

tath7l.ai Giilorioa --- v . . Gi.CuOreaL.: - -- ^

^=ppo -co b.nzaaa d

------ ?3F^w'..^^'..:^+^.a..^ -- -- L..-` - 42 S1

1.1-diehlero.th.a. L' 2-ealore.r^ylviayl.uar CO

1.1-d4eh]oroae2^ Q brosoEoxa <3

caas-1.2--achlo=nataaaa - 6 a_o.r^1•2-Paa^-^+^+• CO

chlorolom C ^ - oa>snm. CO

- y,ati>•G.Zloroaciiecas V
bri

2.^ a0 1.1.2.2-u^ae'sloruthaaa <S

1,1,1-criehloreat3uaa <3 tolu.o. C

rsrbaa taaac'slor:da t` ^orocaazsaa GS

-----viafl,-ac-auzm •L..7:baa2aaa GS

bresediehlaromarqq- C s:praa. <3

total z7lsa.a <3

F;i

C-6Z



• T1Nd,INen

IINC Nnolaar Iadua==,4-u Iaca: :9 8'

i±u/Nare_JU iJO NO.: SaSl Ho1dLa; 8liaia

-- -----` "^L^t^Ti! niha!*^ehl Velatilas ' _ ^te/Itt(eebl

C3i7.oroIML^ ` -

brosos^c^saae

_.<... G111olo^r^litL

.:'W.

.......

^^1^p^
ry

. .

&"Cw

i^'- ^(~ ^D4Q dLs
}f1

fl&

`-- 1.1-dlahloro^zb^

_ I.1-dielsloso^th^^

-_Can^-1•2'die^iloro^e5an^r'

Clitorefoa

`- -
2_bucamom

1.2.1-es3eh1ero4rhm=s

--

earbea ta^aehlorida

ŷ : aeezz_a

brooodichloro=cra*

<10 1.2-dichloroorooana

CO =ms-I.3-diralaraerap^

CO =esslaro^u'ana

CO d^brOmOCbl.orOm/CbaIIt

Q 1.1.2 cir.tyloso. 'csaaA

C ais-I.3-diehlarvPsep^

^3 bromofors

<S 4-m^c^ryl-Z-P^arinea^

C 2- h.z.......e

^ JCiC^lOSD^C7m^

CO 1.1. 2. 2- caaaeiiLoroesh-

.0 enlv=*

c`. ^.s'loroba=a=

G: a-^ ^•z=aat

<: s-r:eaa

-.^l wl rw^

d

<3

t3

ed

4d

^

C

Co
^

CO

CC

^

^

^

^

<S

Q

Q



^ TMYTr"'^, C^1^r'r? r? r^! s^fr^^ Fqn ^C

-BASIN 13s SIUDGE

r!nNMfTRATTaN cPaNl

C
C"GnSt^tS1BRt Y ^Y Y
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CONCENTRATION (PPM)

r.,..s+a+.. ..+ ? Sx SSt UL

As <0.02

^ <0.003

Cd 0.622 0.005 0.002 0.66

Cr 0.510 0.184 0.082 0.64

_ - Pb <0.08

- --- H; 3.0089 -_-0.0029 - 0:OOi3 0.011
LoN=-a

Se <0.036 <0.013 <0.006 <0 045.^ .

- A9 <0.08

-BASIN $4, WHITE CRYSTAI.LINE MATERIAL

(PPM)

' Constituent x Sx SR7 UL

' As 0.076 0.078 0.035 <0.129

c-?
8a <0.007

Od ^ <0.009

r" ^ ' n 0.082 0.037 0.205

°Tj
-.^- <0.2

Hg <0.003 <0.0017 ----- - <0.0008 ---- <O C038-- --- .

Se 0.16 0.055 0.024 0.198

S4 <0.4
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; ApPENDIX 0
2
3 CLAY LINERS (ADMIXTURES) IN SEMIARID ENVIRONMENTS
4
5
6 The following paragraphs discuss the use of admixing clays to local soils
7• to create low-oermeabilitv comoonents for covers in semiarid environments such

---- - - •-- -
-u as tiat -at- the-;anford Site. Pure-clay liners are not considered-feasible fori
9 use in semiarid environments. However, with proper design, materials

10--- -- handl;irg;-constructi-on, and -guality -control, --a functional lew-per!neability

11- - ---liner consisti_ng-nf_ tpc-al- co-ils-admix.ed with-clay can be used in covers at
12 the H3nT6rd ST'Le. -A qUiok dVeTVSeW Of clay iirrer fdi i ii'e mechanisms and

-- - - Y3 • te are .. .,,.^^.,^...' -h^ 4-a-documentat i oir supp3rti ng cl ay 1isser use at tn,ard sr

^ 15 The following list of clay liner failure mechanisms has been thoroughly
16 discussed ( EPA 1986):
1I

^ 18 n Desiccation cracking
sae

20 n Penetration

22 n Slope instability
23

^C4 n Settieiient
25
"25 n Erosion

^,^ t^ -- r'---'.. /aL.... ......l :....
---- ---- -^-- rr-eece^ uiaw ^y^ ^ i uy

29
To n Piping
-3,1

32 n Design construction errors.
r3,3
34 Of particular concern at t he Hanford Site is desiccation cracking, a
35- - --eharacteristic 3 €-clay-rich-soil-s-ca,:,ed-by--volume--changes-i-n the-r
36 structure . Volume changes occur because of stress imparted to the soil as a
37-- -resalt -of -wet/dry cycling. --Ihis occurs-when - ssils-are ?xposed to tha
38 atmosphere. As seil perg xater evaperates, a negative pore water pressure
39 develups in the soil, causing a reduction in soil volume. The pore pressure
40 acts in all directions -caustng-sflii shri,nkage and craeking. When the scil is
41 rewetted, the clay swells and the cracks are sealed. Failure occurs if
42 foreign material, such as sand, is washed or blown into the cracks. The

--43-- zracks can propagate deeper upon continuation of wet/dry, cycling providing
44 ireferen4ial dralnage h^ fcr wat2r.
Qrl

46 Slope instability can occur when a liner is constructed on a sloped
43 s+:rfac€. -0f -part-ic,aar concern i n cover applications are clays placed over a
48 synthetic membrane. The clay may slide over the smooth membrane surface.
4? -Fa*}ure-can-a7so-accur-irr-soiis because of insufficient shear strength.
cn
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1 A small settlement, in general, is not a problem when it is uniform
2-- throughaut-thesite.Howevgr, differential settlement can lead to cracks and
3 cause pathways for water flow.
4
5 Piping failure is another important concern for clay liners. Piping is a

--_6-_ _ formof soiL erosion that_occursunderground. Piping occurs when fine-grained
7 soils (clays) contain particles that are bound together. When water
8

_
percolates through the clay liner, it can detach some of these bound

_ 9 particies, thereby -transpart#ng-themr ta caarser unuerlying soils. With time,
10 progressively larger particles are removed causing an underground flow channel

- --:ar ptpE: ihe p•'Ipe wouia sEart at the underside of the clay liner and move
12 - progressively-upward opposite the direction of flow. Clay liners underlain by

-13- --soils-containing_less_than_15_percent clay may be susceptible to piping. For
14 -piping-to occur, the nydrau7Tc-gradient at the base of the-ciay iiner must be
15 greater than the interparticle bonding forces.
16
17 Penetration failure occurs when plant roots, animals, or humans are able
18 to reach and disrupt the clay liner. Other potential penetrations are seal

Nr_ ^-- --19 failures around manholes; and leak detection and collection system pipes.

'
2U

.. 21 Erosion failure occurs when raindrops detach soil particles that are then
- 22 ^uniformly transpnrted downslope (sheet erosion). Another type of failure

23 (rill erosion) occurs when channels are developed by concentrated flow often
24 caused by slumping of undercut slopes.
25
26 Freeze/thaw cycling can cause the formation of ice lenses at the frost

iine. -i:oid atmospheric temperatures cause soil moisture to migrate upward
28 where freezing occurs at the frost line. For soils with only pore
29 _-{1„tfriay_er)-water-prestint-durinq-the freeziny-cycie, this is not a ma.ior
30 orobl-em. Very little,if any, soil heaving is expected from this scenario.

- 31 However, if water is added to the soil system prior to freezing, considerable
32 ice lenses could form at the frost line, thus heaving the overlying soil and

' 33 causing vertical cracks within the soil matrix.
34
35 The following construction errors have led to clay liner failures in past
36 surface impoundment facilities (EPA 1986b).
37
38 n Desiccation of the clay liner between completion of construction and
39 0-` OJA-rdtiAf1s al}oWs the clav tn-rrack.

40
41 m9isturQ-distributi9n inthe soil results in clods with
42 wet surfaces and dr3; e aeked interiors. This problem is caused by
43 inadequate breakup of large clods prior to compaction, uneven water

------- - 44 distribution by watertrucks, and inadequate time for water to
45 penetrate the soil.
46
;7 z High perojeabilities result from inadequate control of moisture,
48 density, and compactive effort.
4 9
50 . lf1 1 *Crl ^_-mpreper screen i ng o l.ncD^+;.,g ;ner m ]..." al c ']a1I.. 1 ^j„ 4 ^n small
S--r roc'^= F-n^;c,1-e:t^f5,and-et^eF-hut^kCg21:^}ties in--the clay --liner
52 that can increase permeability.
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I Of the above stated failure mechanisms, desiccation cracking seems to be

2 of m,ost concern. The following discussion indicates how all the clay liner

3 failure mechanisms are addressed by proper design, materials handling,

4 construction, and quality control, with special emphasis placed on desiccation

o
.. I. •

Cra^nil
..

l
..
y

6
7 Failure due to cracking of clay liners in covers is controlled by

8 implementation of the following factors:
9

10 a -Dpi:imizinq -tfie ciay-to-native-soi i ratio

11 ^^ „ t k. cl v 1ir^r t^ a desth such that the relative humidity.--Gonstr^^_^n_ -
- `_ -

j3
,.....^;..e nv.ne4 46on ^.d- - - - - --^D .1 ncrro

of LIIC
..

]V
..:

1 I 1 C1114111D y l cabncr. bu.an r- r..^ ....nt

,,o
14
15 n Burying the ciay liner below the frost line

° 16
n Preventing overlying materials from entering cracks.

C" ; 18
1-9 Reduction of potential desiccation cracks in the 183-H Basins liner is
111 -^-1^nd by optimizing the clay-to-silty-sand ratio, thereby reducing

=4" ^1 shrinkage strains and preventing the clay liner from dehydrating by depth of^ _ ^
-11,uria9.it is a5sumed that sodium oLra montmorillonite clay will be

23 admixed with existing excavation site soils (silty sand) at approximately

24 10 to 15 weight percent. The design of the 183-H Basins cover places the clay

z5-- --l-iner at a minimum depth of 4 feet_below finished cover qrade.

27 Optimizing the clay-to-silty-sand ratio is based on data that indicate
7g that desiccation-cracks result from clay shrinkage strains (Olson 1985).

be des i gne d-Tt^ererore, a shrinicagE-resistaflt clay liner syste^^ can^^^̂ I,r lyll^d by
30 providing-a large-percentage of sand in the liner matrix, forming a framework

."si of rigid particles. Only enough c4ay is admixed such that upon wetting the
32- clay -effectively plugs up the void spaces between sand particles, providing a
33 low-permeability mix.
34
35 A number of shrinkage, cracking, and permeability tests were performed on

36 a range of clay and sand mixes including Wyoming bentonite and Los Alamos
37 silty sand. The data indicate that compactive effort, compaction water
38 content, and percent of silty sand influence soil matrix shrinkage potential

39 (Olson 1985). Less than 1 percent shrinkage strain was found for the
-- -40 --- -_-1-2--percent-ba,tonitE/88percent-silty-sand mix which was compacted at less

41 than 20 percent water content with complementary permeabilities less than
42 1 E-7 centimeters per second. In fact, Los Alamos silty sand mixed with
43 -25 percent Wyaring bentonitE prcduced a lcw-shriekage strain of less than
44 3 percent. A few laboratory tests on Hanford soils and bentonite clay will

-45- determine the appropriate amount of bentonite to add to the 183-H Basins local
46 site soils to provide a low-shrinkage, low-permeability clay liner
47 - --composi.ti.on.
no

49 The cover desiqn for the 183-H Basins places the clay liner at least 4
50 feet below cover grade. The pore water mixed in the clay liner composition
51 for compaction and permeability control may cause up to I percent shrinkage
52 {irconsEq<;eiitialI upon evaHorat;on. HBwever, the montmorillonite-will not
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1 completely dehydrate and will remain capable of reswelling at 4 feet below
2 grade. This is because the relative humidity of the soil at 4 feet below

-3 grade-remains at approximately 99.9 percent all year. The basal spacing of
4 mnntmoriilenit€ at Cl percer.t.relrrive humidity is 10 angstroms
5 (1 ten-billionth of a meter: 10'1U meters). The basal spacing at greater
6 than 54 percent relative humidity is 18 angstroms (Dixon 1977). Therefore
7

,
the montmorillonite remains partially expanded under this condition and will

--- - fl__ not dry out in theproposed barri?r. Data providing field moisture contents
9 of Hanford Site soils at approximately 4 feet below grade are listed in

10 Table D-1.
11
1?

13 ----- -T-W-e---.-1: --iJ-ater Retention Data of TypicalHanford Site Soils.
14

r-.., 15
-£ 16 Moisture Soil Water Relative

<<; 17 Depte Cont?t^ r"otentr3l HumldlGy
4"v

cam^1° (^) ( Dr y % ) (Bar) %
`^ 19

20 1.1 2.1 3.58 5.0 99.637
2.2 1.6 5.71 1.0 99.927

22 3.1 1.6 5.87 >0.1 99.993
22 4.1 1.6 5.63 >0.1 99.99

- '" - -24 5.1 1.5 7.17 >0.1 99.99
IC

" - -Therelative humidity-of the soil-s list4d in Table D.1 are taken from
28 (HifiTel 1977), based on the soil/water potential interpolated from the test

. 29 data. Data exist that shows that the water content of Hanford Site soils at E
30 feet below grade does not change more than approximately 2 percent over a
31 -period of 1 year as measured in field lysimeters (Jones 1978). The lysimeter
32 measurements showed a change in water content from 4.5 percent to 6.5 percent,

^ 33 which indicates that the data in Table D.1 is applicable for an annual
4rg9'c ?pnnf ra?t'"¢ nL•^l=vOliyb2:t^ yr£c'-i=t!ai: 93.i4 NBi;ent This

35 coupled with data in (Dixon 1977) indicates that the montmorillonite will stay,1 -..°__ , ,
BasinsaO =-Nxp noee A^^, T^° °fore nol dehydrate in the 183-H Bcover.

37
.... ....., ..

38 When small cracks form due to approximately 1 percent anticipated
.'s9 shrinkage of the-c-iay, failure would be dependant on the cracks filling with
40 foreiqn materials prior to reswellinq. The cover design calls for the use of
41 geotextiles and properly graded filter materials to prevent the migration of
42 overlain materials. This cover design will help reduce the availability of
43 soils to fill cracks.
dn11

45 Slope stability analyses will be performed once the laboratory tests of
46 soil strength and liner material properties are completed, and will provide
47 for appropriateslope validation. The controlling factor for most linersAll using geomembranes is-'the relativeiy shallow friction angles between the
4Q g°nme^nlJra^e and th°c vv°crl'aiii Ciay $011.

50
51 Differential settlement is not anticipated to be a problem for the 183-H
52 Basins cover due to a stable waste form. However, proper field compaction of

l1lll, .1 Pnrr u o
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1 soil layers is important. Relatively uniform settlement is not a problem.
2 Even minor differential settlement should be easily handled by the self
3 healing properties of a 2-foot thick clay/native-soil layer.
4

--- - 5- - -- - cur€ace -erosian of -the -clay liner may be a problem if much precipitation
--- -- b -- -occurs--dui'i-nCJ conStructi-o!i.-- However-,- subsUrface8rosi0n of a h-icd clay

7-= 1:iner;pi>ing; mustb4-con>;dered. The }npsoil cf the cover is designed to
8 recycle water to the atmosphere, thus preventing most of the water from
9 reaching the clay liner. A sand drainage layer is provided directly above the

10 clay liner to remove any water that does oermeate the toosoil. The comouter
•11 model has indicated that only 0.0735 inch of precipitation (197 cubic feet per

12 year) is expected to permeate through the cover annually, assuming a
13 in nercant aanmamhrane failure.percent

14

.,.^ is Perretration of ttie -clav_ liner btr-plants: animals, and 'numans will, for
---^^ -16- the most part, be prevented by the depth of the liner. Plants, specifically,

17- will not be likely to penetrate past the topsoil layer, because the sandpti ,
dra5nage-layer will be at a much lower water potential. The 40-mil high-

w I.Q _ --fls ..};^._^+nl ,..+I...,^^ ......
^'(/T~^^^, }h,}..is_lnr^}n^_A.^nn} finln nniinn

^^YcLilPiClrclliCn1O^'^(IG'"^naY IVC^a6vV T ioaG{lclv^ LII UVCi

2; sur€ace,rdi,ectly on-toP-o€ the clay liner, will also act as a deterrent to
fiurther gr^wth of P1=^t rror_s and auimal intrusion. Data indicate that buried

22 40-mil polyethylene liners were not penetrated by rats, even when they were
23 faced with starvation (Mitchell 1984). Most of the burrowing animals that
24 occupy the Hanford Site, live in the top 4 feet of soil. Cobble on the cover
25 embankment slopes will reduce the potential for animals to attempt to burrow
26 dens laterally into the cover embankment. There is no topsoil on the
27 sideslopes, only a one-foot thick sand drainage layer which is not stable for
N dQn -enstr -+ -n A'.sc.riithout proper cobble protection, the mammals have

much easier access to the geomembrane.
30

- 3i-- r- -- - - €?,'h °a •__-i. - c , i •....
r
,

performance,^ u'i iL-fil"ENi'"^aflt'iT; t^ydrun
-
y ii'rt:CE

_̂
Sittr C ay i ine e

32 are the materials handling, construction methods, and construction quality
3T-1

-
-- control measUres applied to the project. Continuous daiiy inspections of the

34 liner installation project are mandatory to identify and document problems and
35 successes, and to provide a mechanism to obtain corrective action to problem
36 areas.--_Bad weatherconditions should be avoided during construction.
37 Precipitation events can flood or erode the construction site. Hot dry
38 weather could desiccate the liner, if left unprotected. Frozen soils prevent
39 adequate compaction. Depending on climatic conditions, the clays may need to
40 be protected from moisture loss and erosion while stockpiled prior to
4-r- ---construction.- -A p-ia-stic-cover may-need-to be pYaced over the clay liner
42_, -..dyrig_.i0_actiKeQQriAds_tn_4rP,veRt._dryina nf thalinpyr111U-ittg rnnttriict.inn,

43

44 Proper screening of materials used in liner construction to remove roots,
-45 ^oc ks, and miscellaneou3 debris is imperative. Also, proper control of
46 moisture content, density, and compactive effort during construction will help
47 -ensure a successful liner installation. These are standard construction
48 _-practices.---Reduction-of--clods in-theclay/native-soil_mixture is--important
49 to provide a homogeneous mixture of water in the liner materials.
Fn

51 The two desigr features,-as-discussed-above, are the proper clay/native-
52 soil composition and the depth of burial. These coupled design features
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1 provide for a low-shrinkage, low-permeability, stable clay liner installation.
r e ' n/i o 'n nrtininim2 When €o pled u i th pr-0per on truĉ tae, nst. at.3^n t.,,.1s, the clay liner

3 will function over the proposed lifetime of the cover.
4

-r

.^-

^

-^,
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7

8
0

in NnTF; This appendix is essentially unchanged from prior submittals (editorial

11 -orrections have been-made-taP-ahanre readability).
i^

13

^IC
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i APPENDIX E
2
3
4 HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE (HELP)
s
6 USING THE HELP MODEL
7
8
9

10 Hydrologic Evaluation of Landfill Performance ( HELP) computer modeling
ii results are included in this appendix. The HELP model was developed by the
12 U.ii Environmental Protection Agency to aid hazardous waste landfill designers

13 to estimate water budget and quantity of leachate from a landfill. Therefore,

Le-a 14 the model is used as a tool to estimate water drainage and percolation through
p - covers and/or liner/leachate collection systems for landfills. The mode l uses

16 a deterministic, sequential daily analysis to calculate runoff,
a

w-•, 17• evapotransprration, percolation, and lateral drainage. The fo ,owing
^ lti - -° °' (EPA 1984) anddiSCU5510n 13 -baSeZ^Onthe d00timentatTOn--0f tlle HGLf muueI,•, ^

of mOdel prvr^ued by {b^sc^ The ex;sting newest r0l02^^j version o f

2.0 the HELP model will be utilized during definitive design.

22 The HELP model requires the use of specific cover soil physical

23 properties and local climatological data. The HELP model is provided with

24-- -climatol$yical-data for many cities across the United States including Yakima,
25 Washinqton.. Local climatological data available from the Hanford

2b Meteorological Station were input to the HELP model where available (Stone

27 1983). Some of the specific climate data inputs are daily precipitation, mean
'f8 monthly temperatures, mean monthly solar radiation, leaf area indices,
2 4 . PVannrafi-Va zOne denth -andwintF.rco`%er - factlSrs-. - The -sFfei.lfiC SV1 i data

30 input pardmeters include:--porosity, hydraUlic cond,:ctivity, water
.31 transmisslvitv, evaporation coefficient, and a Soil Conservation Service (SCS)

32 run-off curve number. The topsoil water retention, porosity, and saturated
'33 hy;9raulic condactlvity-data-ts2d in thecrodel were provaded by FayPN .l -_.oaz (see
34 Figure €.1): The--seil propert-i-es-displayed are derlvPd from a composite of
35 several sandy loam samples taken west of the 200 West Area. This soil is
36 coarser with approximately one-half the water retention capacity of the silt
37 loam-available at the McGee Ranch site, thus providing a conservative estimate

38 of water retention and percolation rates. Specific cover design data include

33 layer thickness, lat^rol distance to a drainage medium, slope, and use and
40 estimated failure of geomembranes.
41

42 The model is set up to run four different kinds of layers, three of which

43---- --2rR ne¢! for-the cover-. --The -faur tyRps of layarc are: (1) vertical drainage,
44

---
(1) lateral drainage;==(3; earrieror-iow-permeability fhmpQf1P11ts , and (4)

45 waste layer. For the mo"i, the waste layer was not used as a cover component
46 for a vertical drainage layer.
47
48 The-vertical layers ensure that there is no significant resistance to

-- - 4g=- ==-vertic3l :f1ow .- -- w^`er ^ ,...... .___. can movc up or dcwn to accau"^^^ forc.... ^.apatransplration as
-=50 well as percolation: No latrral drainage is assumed for vertical drainage

51 components. The topsoil and foundation layers are the vertical components
52 modelled in the 183-H Basins cover.
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° lateralnns'h vkrt+cal -ard -latzr-a} flow--£onditions are essumed for thP l
__

2 drainage layers wfiere }ateral flow is controlled by the slope, lateral length

3 -of_the-drainagepath that water must travel to exit the cover, and the depth

4 of saturated soil above the low-permeability or barrier layer. The model
-- -- --5

. ,- ,."
assumes the lateral drarnage layer has a permeability c,.4^a..1 to or greater than

6 the vertical drainaqe layers.

- - - -- -
7

cn.. . l nw_ncrmoahilitv nr harrier layQr, only vertical flow in the
- - 0

9
- - - - - - -r...L-
downward direction is assumed. This is based on the saturated soil height or_

10 nead above the barrier layer:--An impermeabie geomembrane is placed directly

11 on the barrier layer. Two scenarios assumed a 2 percent and 10 percent
--,2-- -- c-- _z^- .c- • -'-}eaRar ra^^ ^^^rougnthe geomemoranes. A p^an and cross-section of the areal

13 extent and `layered conrfiguration that was mcrde-iled-is presented in Figure E.2.

^ 15 A general description of how the model functions is provided in the
iF fnllnwina oaraaraohs. The model calculates water movement off the cover

surface and-t-hrougfi the cover ona-daily hasi.s, The model handles

`.; 18 precipitation as subdivided into components including run-off,

iy evapotranspiration, percolation, and subsurface lateral drainage.

2I' Surface run-off is that component of precipitation that does not

22 infiltrate the soil. Once the infiltration requirements are fulfilled, water

23 begins to be stored in natural surface depressions and flows through small

24 channels in the cover surface. A Soil Conservation Service curve number is

25 assigned to the soil and is coupled with a Darcian flow equation modified for

2; unsaturated flow conditions.
27
'29 Infiltration has been calculated based on the differences between daily

Z2 precipitation and the sum of the change in surface storage of precipitation,

30 the daily run-off, and surface evaporation. If the mean daily temperature is

3.1 below 32 °F, the precipitation would be stored as snow.

32
33 Evapotranspiration has been modeled as a function of available energy,

34 ^ -----'--..._^.^y.vegetaiion; saiY, water ^ranymi» ivi, and water content. For the

35 evapotranspiration function, available surface water is first addressed and

36 then subsurface water is used to separately calculate plant transpiration and

37
_.,.. basis.evaporation on a aaily ua^

38
39 The model assumes that the layers are homogeneous with respect to

40 hydraulic conductivity, porosity, and field capacity. Free lateral flow is

41 assume for the drainage layer above the low-permeability component.

42
43 - The cl-imato}ogicaland-soil--¢rope-rties,- and the-touPr design features

44 used in the model runs are provided in Tables E.1 through E.3. The products

45 of the model runs are summaries of annual totals, average annual total for

46 five years, and peak daily totals for precipitation, run-off, evapo-

47 transpiration, percolation from top barrier, percolation from base of cover,

48 drainage from top barrier layer, and drainage from base of cover. The worst-
49 case scenario assuming a 10 percent geomembrane failure, indicated an annual

50 percolation from the base of cover of 0.0735 inches (equivalent to 197 cubic

51 feet). Table E.1 is based on the data from the hydrologic evaluation of

52 landfill performance computer model runs.
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I

TAIBLE^E.1. HELP
i

Model Runs for the 183-+H So lar Evaporation B asins Cover System,
Hanford Site., W ashington on January 26, 1988

wi,ith 21 and 10% Liner Le akage Factors
(differing 10% factor value in parentheses)

Vert.ical Lateral Barrier Vertical
Percolation Drainage Soil Layer 3 Percolatio n General

Layer 1
------

L.a.yer 2
---

with Liner
----

Layer 4
--

Simulation
-----

Thir_kne:ss ( in I') 36 12 24 12 --

Ev^f oracion Coefficient^
(11hp/daiy E0.5) 3.8 3.3 3.1 ! 3.3 3.8

Porosity ( vol/vol) 0.442 0.3139 0.520 0.389 --

Field Capacity ( vol/vol) 0.25tS 0.1!a9 0.450 0.199 --

WilLiny Point ( vol/vol) 0.133 0.0136 0.360 0.066 --

Effect.ive Hydraulic
Conductivity (in./n) 0.157 14.1T 0.000142 14.17 --

Slope (% ) -- 3 -- -- --

Oraina.ge Length (ft) -- 711 -- -- --

SCS IRwnofif Curve No. . -- -- -- -- 73

Total Arela of Cover (ft3) -- -- -- -- 32,200

Evaporative Zone
lleptn ( in.) -- -- -- -- 4

Liner Leakage ( %) 2 (110)

Vegetatioin Storage
Upper Limit ( in.) -- -- -- -- 1.768

Initial ( in.) -- -- -- -- 037A



'IV ^C 1,

, `•1 ',iJ I 1 % ^.; ' ^ ' ^' ;^ ^) 4l
I

iABI( E,2 Annual Nuler i0lels, Arere y e Annuel Iolals, and Peak aa11Y Yeluet for 1980-199e

fnr l6e IB1-8 Solnr {eaporntlon Barlns Cover 5vstee, , . '
Nenfnrd Slle, WsMn,y ton rllh 21 and 1011 Llner lee4y e feclars

(dlllerln9 1 0t Ivctnr ndues in perentnesasl

1980 Yater ImUls 19 9 1 Valer Iobis _ 1'382 Valer folele 1983 Ileler lol:als _ 198e Water 1a 4e1 5_ _ 1980-1901 Avenrye Annual Tolal n 1980-11981 Peak Uall y Yaluns

1 15L 11±_L if, ^:L _«r_LL 14.:L ("s JJI_ .11n. _U-AL In.L 1i1 1te1ta1

PrerlVlutlon 9.26 248e8 100 6.76 18119 100 1.54 20232 100 10.62 28191 100 6.96 18616 IO) 4„23 22076 100 0.92 2168.1 --

nunnll 0 0 of 0 0 a 0 0 0 a 0 a 0 0 0 a. 0 a 0 0 --

i•ayulransplretIUn 7.0516 21091 81.81 5.961 1599J 86.19 5,815 15602 11.11! 7.614 20132 11.10 6.110 P281 112.51 6.131 1 8818 11.98 -- --

15999) ( 88.20) ( 156U11 1120111) (1)280) (18N9)

Versolatlon• `
iroe )op Burler 0.0216 SB 0.21 0.0105 SU 0.27 0.011e 41 0:2 3 0.0201 54 0.19 0111111 46 0.15 (1.0190 51 0.21 0.0008 2.1

(0.01J5) ( 208) (CL81) 10.0718) ( 1931 (1.06) ( O.0fi191 ( Iei) (0.90) I0.U80)) (217) 10-16) ( 0.(16951 1186) IILOU) (a.0115) (191) 10.89) (0.0062) ( 11.2) --

Irom eaae of Cover 0.0216 58 C1.2) 0.01E6 50 0.27 , 0,0174 11 0.23 0.0202 Se 0.19 0.0111 46 0-t5 0.0190 SI 0.23 O.UnOB 2.2 --

(0.01/5) ( 2081 1(I.84I (0.0/10) (193) ( 1.061 110.06191 (182) (0.91)) ( 0.8401) (211) (0.161 10.(1691) ( 106) Y1 00) (0.0115) 11911 ( 0.09) (0.0041) 111.11 --

Lalsrel dralne9e
tM1rougo Sand Layer O.813 2351 11.19 1.152' 3091 1/.04 1.e22 7815 18.86 2.5e5 6810 31.9/ 0.983 1616 1e.12 1.396 11196 16.91 0.018 208.2

IO.826) ( 2217) (11.9Z) 11.09(Il (1947) (16.24) ( 1.371) (1619) 08.10) (2.e85) (6668) 123.10) (0.!I10) 121911 (ll.lll (1.162) I11:011 ( 16.71) (0.0))) (1W.B)

ne ease of cover 0 0 0 0 a 0 0 ' 0 0 0 0 a 0 0 0 0 0 a. 0 0

p ;oll Iater
at Stert of Yter 26.23 . I0311 -- 26.11 11666 -- 26.33 JW52 -- 26.64 1I191 26,60 11381 -- -- -- -- - " "

"C; (16.)01 1116561 1105e1) 1711811 111]]I)
'Cl

It Ena of v¢er 26.)1 11666 -- i6.ll 1065i -- 26.6e 11193 - - 26.60 113B1 -- 26.55 11i<9 -- -- -- -- -- -- -

7' 12E.)01 1116561 UU6111 UIIBI) UI1111 O12191

CO ve9elellan Soll Neter
Aaalwm __ __ _. .. .. ._ __ _. .. .. .. .. ._

. 0.1]]0`Ilnimu:e --

uesu
w^ lop Bevler LeYer .. __ .. . _ ._ .. . _- ._ .. ._ _. __ .. .. _. _. .. e-B ..

I. Bese of Emer 0

Snu. Iettr
0.01 I61A

at Starl nf Year 0 0 -- 0.02 59 -- 0.01 73 0 0 0.98 1293 -- -- -- -- -- --
It [nE u: tear 6.02 59 -- 0.01 73 -- 0 0 -- 0.e9 1293 -- 0.05 139 -- -- -- -- ---

Annual reter 0 0 0 0 - 1 -0.01 -- -- -- -- --

Ilua9el Belance 0 I 0 0 I 0 0 1 0

(0)

Y9erw6llon Iron luy Barlsr 11 AeflneE as the perculatlnn lnrnu9n the loa-Perwea6111tY (anpnent,
9ercohtlun from Bese of Co.er 11 deflned as the per[olrtlan lErauqn the foundation Ceponenl.



TA.BLE: E3. Monthlyr M'eain and Average Values for the, 183-H Solair Evaporation Ba^iins Cover System,
Hanford S ite, Washing ton with 2% and 10% L iner Leakaye factors

(differing 1 0% factor values in p arerrth^ses)

Mean 1980 - 1984 Av era'ge Idater Ta ta l.s
Teirqpera- Mean Solair Precipi- Evapo---iP^ercolation^[in.)l** Orainac^^Ei^n.**

tuire Radiatimv tation Runoff transpira- frornTop ^rom sei ro^m Top, ^rom Base
Mon th
-

^La.iylday
• I in^- in. tien in^

-
of Ba rrier of Co_vEr
--- ---

of Barrie r of
-

Cover

January 30.74 105.13 0.74 0 0,615 0.0018 0.011181 0.166 0
(0.0088) (0 .O(]8EO (0.159) 0

February 33.75 190.35 0.91 0 1,202 0.0021 0.0021' 0.115 0
(0.0103) (9.01103) (0.107) 0

March 41.85 322.64 0.64 0 0,636 0.0024 0.00,24' 0.091 0
11 (0.0104) (^i.011i04) (0.083) 0

April 52.87 466.55 0.46 0 0.486 0.0024 0.0024: 0.021 0
(0.0079) ((^.00179) (0.015) 0

May 63.86 i 583.52 0.80 0 0.701 0.0017 0017' 0.011 0
(0.0042) ((^^.0042) (0.008) 0

m June 71.88 642.20 0.69 0 0.761 0.001^2 0.0(}12 0.006 0
(0.0029) (6.0029) (0.004) 0

July 14.16, 626.E371 0.13 0 0.186 0.0005 01.0005 0 0
, , (0.0002) (0.0002) 0

August 71.75 541.65 0.05 0 0.048 0.0001 09.0001 0 0
0

September 63.65 409.36 0.59 0 0.486 0.0012 ^.0012 0.011 0
(0.0031) (^.0031) (0.010) 0

October 52.63 265.45 0.47 0 0.333 10.0012 9.0012 0.037 0
(0.0039) (9.0039) (0.034) 0

November 41.64 ' 148.48 1.35 0 0.638 0.0021 .0021
^

0.039 0
1 (0.0101) ( .0101) (0.234) 0

December 33.62 89.80 1.39 0 0.647 0.0023 0.0023 0.698 0
(0.0115) (0.0115) (0.689) 0

*On Days 1, 119, 136, 153, 110, 181, 204, 220, 237, 254, 271, 288, and 366 of the year, the Leaf Area Index was 0.
Assuming bare ground , the Winter Cover Factor was 0.

**Percola# ion and drai nage from top of barrier and base of cover are defined in the footnote of Table E.2.
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APPENDIX F

COVER EROSION AND DRAINAGE CALCULATIONS

6 Water Erosion Potential --The erosion potentiaT of the cover surface soil
------ due tô nrer

'
ipitation events is evaluated using the U.S. Department of

8
- ' - --- --- • • ,

Agricuiture (USDA) -Universal Soil Loss Equazron jJSi€I\ . The Ilnivarcal Soil...,,.... __.

9 Loss Equation consists of six quantifiable factors, as follows (EPA 1979):
10
11 A = RKLSCP

^ 12
Eo13 where:
^14

A . nvera,e_so;l_loss (tons/acre/year)
R= Rainfall and-ran-off erosivity index

L

^
S.- I^-

V 'ct^rh = J ii i 1 . . _ ...^^ ..

c18 ength factorlL Slope
_S_° _SIOpe. $`YeNiic55 F'^ actor

20 C = Cover/management factor

2'1' - P = Prai.tice ..cLU1-.

??
3 n«;n ^ d ,•desianThe fo^Towingtapsoi^ pr_̂N^, ., cover.___ , details are used to

24 evaluate A:
nI

40
28
97

29
j V - --
31
JL

a^
34

35
36
37
38
39

n Topsoil type: silty sand to silt

. Averaae percent organic matter: 0.23 percent (Routson 1973)

s_ Estimated percent clay: 6 percent (Routson 1973)

_Estkmated percent silt

n Estimated percent sand

85 percent (Last 1987)

9 percent (Last 1987)

n Uniform percent cover slape: 3 percent

n Cover length (Maximum drainage length): 70 feet

Cover •on:-Tka..6-nat<o_,n,{e i i Siheri-zn--wheatqrasses40 revegeta
41 to 0 percent cover with no canopy.
42
23__ --Therefore:

44
a,5 R = 20, from Figure F.1
46 K = 0.64, from Figure F
47 LS = 0.26, from Table F.
48 C = 0.20 (Nyhan 1986)
49 P=- 1,0 (Nyhan 1986)

50 A-- (20-}(0_64)(0.26)(0.
51
52

(EPA 1979)
.2 (EPA 1979)
1 (EPA 1979)

20)(1.0) = 0.67 tons per acre per year.
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FIGURE F.I. Average Annual Values of Rainfall-Erosivity Factor R. (EP,A 1979)
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TABLE F.I. Values of the Factor LS for Specific
Combinations of Slope Length and Steepness

I Slope len8th lfenl

!Y'=?

^-_

TJWF

----- 25 50 75 100 150 200 300 400 500 600 800 1000

0.5 0.07 0.08 0.09 0.10 0.11 0.12 0.14 0.15 0.16 0.17 0.19 0.20
!- ----- 0.09 0.10 - 0.12 0.13 0.13- - 0.16- 0.18 0.20 0.21 0.22 0.24 0.26
2 0.13 0.16 0.19 0.20 0.23 0.23 0.28 0.31 0.33 0.34 0.38 0.40

3 0,19 --0.23-
^

-0.26 . .. 129 133 Q33 0.40 0.44 0.47 0.49 0.34 0.37
---- -- 4- -- -

I
0.23 0.30 0.36 0.40 0.47 0r53 0.62 0.70 0.76 0.92 0.92 1.0

5 0.27 0.38 0.46 0.54 0.66 0.76 0.93 1.1 1.2 13 1.5 1.7

--- - - --- - I
047

02 0I3^8 0.50 0.70 0.86 0 - 1.2 1.7 7-0 22 2.4 2.8 3.1
t0 0.69 0.97 1.2 1.4 1.7 1.9 7-4 2.7 3.1 3.4 3.9 4.3

12 0.90 I.` 1.6 1.8 2.2 2.6 3.1 3.6 4.0 4.4 S.1 5.7
28 3.3 4.0 4.6 S.1 5.6 6S 7.3

16 - 4.4 2.0 2.3 2.3 3.5 4.0 4.9 5.7 6.4 7.0 &0 9.0

18 - ^ - 1.7-- 3.4- 3.0- 3.4- ^ -4.2 .4.9..- L 6.0 6.9 7.7 &1 9.7 11.0
- -- - - 20- - 2-8 2.9 34 4.1 5.0 5.8 7.1 &2 9.1 10.0 120 13.0

25 3.0 4.2 5.1 5.9 7.2 8.3 10.0 120 13.0 14.0 17.0 19.0

30 4.0 5.6
^

23 0 25.0
40 6.3 9.0 11.0 13.0 16.0 1&0 22.0 25.0 2g0 3 1. 0

-

"-" 50 8.9 13.0 15.0 18.0 22.0 23.0 31.0 -- -- - --

~---- 60.--- 12.0_ 16-0 20.0 2;.0-- 2n0-
.. ._- .. I., .. ..

-- ----- ------ stsoMiism 15aarmsagspohcisans-hayanriaesm8¢ :Lt^imeu^dt^ :.
therefore, its vtqin than the oNees.

.--^

;CoA 10701
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1 This is an acceptable erosion rate as the overall site erosion is
.-- ^- rarnmmended to be limited to 2 tons per acre, which is a rate that does not

_ '{;t^d{iv trcr^ase cover t^ain*en?Dre (EPA 1982).^
4
^ - -_ - ^^nd Frosion Potential ==The a^ind-erosion potential of the topsoil is_
6 evaluated using the Wind ErVsC^yuaLicn (WE_) (EPA 1979) as follows:

7
8 A' = f(K',C',L',T',V')
9

10 where:
11
12 A' = Annual soil ioss (tons per acre per year)

- :=x
'

c,,;l orndihility index_ ^..
"

.
----L^^,

. _

14

....
'aT Silli iiu ^oi^yn6inaee-faLtpry^e , .

C' = Climate factor
LenGth of field along orevailiny^ ,";"'i dirortinn

]7 -<'-.---CPyll-.:,.v.d'ie--ii^L y..U.^a:n:t...-1_,
V ..!1Tl .-^__P(1PtAl.1Ve LU'r'tlr^^' = _

°10

Thr erodibilityindez factor (A1) _(K is a produet of the soil

`y. 20 erodibility factor and knoll adjustment (Figure F.3), respectively. The range

2-1' of particie sizes greater than 0.84 millimeters is less than 7 percent in the

22 best -case; - and--therefore, an average of 1 percent is assumed for the sandy

23 sil} tn3iit oTtte McGee °anch soilt. Figure F.3 yields an erodibility

24 factor of 250 tons per acre. The knoll adjustment, based on a 3 percent

25 -- ---slope;-is-147--pPrcent. soil loss. Therefore:

- 96- -
Z7

^ -
^^ ....`^°...+ai.0 w,u uci(%i 1 ) = i.ii kZ.^.^.:, -

2B
29 The estimated soil ridge factor (T') is 0.6, based on a 1-inch assumed
3Q ridge roughness (see Figure F.4). The erodibility increment is:
ii

3i AZ = Ai(T') = 367.5 tons/acre(0.6) = 220.5 tons per acre.
- ^^

34 The climate factor (C') is provided --for -twff -moriths-; --Marth-and October
35 (see Figure F.5). Both months were selected to represent one-half year, thus

36 being more realistic for the range of seasons. C' is interpolated from

37 Figure F.5 tobe 9 percent for October and 25 percent in March. The
3o erodibilitv increment Aj = A^(C').,
39
40 For one-half year, Ag = 220.5 tons per acre(0.09) = 20 tons per acre.

Al For one-half year, A^ = 220.5 tons per acre(0.25) = 55 tons per acre.

42
43 A graph t3 " = A^; f(L') is derived through the use ofi^a, sC ",.. . -Ny „
44 Figure-F.6. The prevailing wind direction is from the WNW to NW

45 (StnnP 1983); therefore, the field length is assumed as worst case or 230
46 feet.
47
4ff=- -F6r a. = 44 tnnS oer acre.vtre-uar, ,T^a, >- •.y --- ,

a9 r^ one= half ycar_ AyFor =„ 17 tons per acre.
50
51
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1

2
_- ^

4
5
6-

7
8
9

10

11

12
;,r7; is
C--' 14

15

where:

,
^ -..A" ^5=tons ^;: er acre

A3 = 20 tons per acre

--- -- An actuai cbver of 750 pounds per acre is assumed (USDA 1972). The
equivalent V = 6,000 pounds per acre for standing stubble (see Figure F.7).
The graphical solution yields the following:

For one-half year, 0.5 tons per acre per year

For one-half year, 3.7 tons per acre per year

where:

A3 = 20 tons per acre

16 A; = 55 tons per acre.

•g
10

__". •. , _ r tr•_...- r
hl ^5'ap7ll.al.._sUIl1tiVn tl^AS=A' -(A4)

1(vI)
al^?^ used kriyure r.BJ.

<: 19 Therefore, yearly soil loss due to wind = 0.5(0.5 + 3.7) = 2.1 tons per acre
20 Per year. The_sum of wind and-water erosion potential is 2.1 + 0.7 = 2.8
21- - tonf-per--acre-pex year. This is equivalent to an approximate soil loss of
22^., 0^314-inches-per-ye3r based -cr. -the -zssumed- topsoil--density-af--100 po:.^nds per
23- - cubic-fcot:--The _CPA r-commends a maximum erosion rata of approximately 2 tons
-24 per acre per year to control potential for gully erosion and to minimize
25 maintenance. The design yields a slightly higher erosion rate for the 183-H

^--=-25 - - Basinycover and is--conyidered=adequate to control erosion because only 1/64
27 - inch per year of soii ioss is expected.

- 28
29 2.8 'tons/acre(2vuu -ib/tonj(acre/43,560 ft2%(ft3/lOD ib)(12 in./ft)
30 = 0.015 inches per year, or approximately 1/64 inch per year
31^

32 Sheet Erosion Potential of Cover --The cover design is also evaluated to
----33-- -deternine ai-the-3-percent-topsoil can-withstand nverland or sheet flow with a

34 minimum of erosion. The 50-year, 20-minute storm rainfall intensity of
35 1.6 inches per hour (Table F.2) is assumed for the design storm (Stone 1983).
36 The 50-year storm was selected because it exceeds the minimum design life of
37 the cover. The 20-minute rainfall intensity of 1.6 inches per hour was

--^-- _°- - 38 assumed beeause that intensity did oeeur ortcr in-a 20-minute thunderstorm over
39 the 37 years that data were recorded at the Hanford Meteorology Station (Stone
40 1983). The Rational Method is used for determining design discharge for
41 - tributary areas of 1 square meter or less (about 1.196 square yards) (Nelson
42-- - 1986):- Unit-width-analysis is-used where area is expressed as slope length by
43 unit width, where unit width = 1 foot.
44
45 Q = CiA
an
47
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TABLE F.2. Average Return, Period ( R) andl Existing Record (ER) for Various Precipitation
Amounts and I[nte:nsitjt During Specified Time Periods at Hanf,ird
(Based on Extreme Vali.ie: Analysis of'^1947 Through 1969 Rec:orl9s)*

-o
T

N

AMOUNTI INCHESI _ I-NTENSITYIINCHESPERHOURI
--------

TIME PIERIOD TIME PERIOD

R 20 60 20 60

1N EARS I MIN_ MIIN 2 IiRS 3 HRS 6 HR!i 12 HRS 24 HRS MIN AAIN 2 HRS 3 HRS 6'HRS 12 HRS 24 HRS

2 0.16, 0.26 030 0.36 0.48 0.62 0.72 0.49 0.26 0.15 0.12 0.08 0.052I 0.03141

5 0.24 0.40 0:-48 0.55 0.77 0.95 1.06 0.72 0.40 0.24 0.18 0.13 0.079 i
I

0.0414

10 0.37 0.50 0.59 0.67 0.96 1.17 1.28 1.1 0.50 0.30 0.22 0.16 0.0981 0.053

25 0.47 0.62 0.74 0.83 1.21 1.45 1.56 1.4 01.62 0.37 0.28 0.20 0.121 0.0615

50 0.53. 0.72 0.'85 0.96 1.40 1.66 1.77 1.6 0.72 0.42 0.32 0.23 0.138 0.07M14

100 0.60 0.81 0.96 1.07 1.59 1.81 1.99 1.8 0.81 0.48 0.36 0.27 0.156 0.0>33

250 0.68 0.93 1.11 1.22 1.82 2.13 2.26 2.0 0.93 0.55 0.41 0.30 0.177 0.094

500 0.73 1.02 1.22 1.33 2.00 2.34 ^ 2.47 2.2 1.02 0.61 0.44 0.33 0.195 0.103

1000 0.80 1.11 11.33 1.45 2.20 2.55 i ^ 2.68 2.4 1.11 0.67 0.48 0.37 0.212 0.11,2

ER ** 0.59 0.88 1.08 1.68 1.88 1.91 ** 0.59 0.44 0.36 0.28 0.157 0.0110

6112 1011 1011 1011-2 1011-2 1011-2 6112 1011 1011 1011-2 1011-2 1011-2

DATE -- 1969 11957 1957 1957 1957 1957 - - 1969 1957 1957 1957 1957 1957

*From PNL-4622, e' Battelle Pacific Northwest Laboratories document for the U.S. DOE.
"No records have been kept for time periods of less than 60 minutes. However, the rain gage

chart for 6-12-69 shows that 0.55 in. occurred during a 20-minute period from 1835 to 1855 pst.
An additional 0.04 inch occurred between 1855 and 1910 to account for the record 60-minute
amount of 0.59 in.
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1 where:
2

------- ------- --- 3-- ---- -Q-=-MaA°imuffrdeSign-dischai'ge ( cubic feet per second)
- ---- ------ -- -- - -d r = Riin_nff rnofficient (assuming C = 1.00 indicates...... ... . _.._. .

--5 --no -i-nfil-tratlon or-worst-case scenario)

6
_
i= Intensity of rainfall ( inches per hour)

7 A= Area of tributaryv ( l, -( acre).
8
9 v = [On/11.4861(S0.5)10.6

10
11 where:
12
13 y Depth of flow (feet)
14 -- ----Q =-Max.imum-desi-gn--di-schar-ge-(cubir_-feet per-secend)
15 N Manning roughness coefficient ( where n 0.02

-^^ 16 for silt loam (Nelson 1986)
17 S = Cover slope ( percent).
io

19 V = Q/A
20

c+: 21 where:
22
23 V = Design flow velocity (feet per second)
24 Q= Maximum design discharge (cubic feet per second)
25 A= Area of flow (square feet).
26
27 ihe cover design is a 3 percent slope with a length of 70 feet.

^ 28
_ 29 Q = (1.00)(1.6 in./h)(70 ft)(1 ft)(ft/12 in.)(h/3600 s) = 0.0026 cubic

30 feet per second
31 y=[(0.0026 cfs)(0.020)/(1.486)(0:03)0.5)0.6 = 0.006 feet

- 32 --- V=(0.0026 ft'/s)/(i ft)(0.006 ft) = 0.4 feet per second.
n_ 31

- -34 - - -- Allowable V for silt-l-oam is 3 feet per second (Nelson 1986). Therefore,
35 sheet erosion potential of the cover materials is not a problem.
36
37 Sheet Erosion Potential of Embankment --The same assumptions are used for
38 the embankment calculations as for the cover calculation of sheet erosion

- -- - ---- --39 -potentTal =exce't =t^at -the embaniOF;ent slo" -fis approximate}y--18. 4 - degrees- or
40 3H:IV with a slope length of 22.1 feet. However, the embankment slope must
41 also handle the water from the cover run-off. Therefore, a length of 70 feet
42 -+ 21.1 feet = 91.1 feet is used for the analysis. The purpose of performing
43 the sheet erosion potential and gully erosion potential for the embankment is
44 to determine if cobble slope protection is required.
45
46 Q = ( 1.00)(1.6 in./h)(91.1 ft)(1 ft)(ft/12 in.)(h/3600 s) = 0.0033

._-_-
47
••

ruhir fPPt nar aarnnd
___•_ •__- ^_. ____•._

48
49 y=[(0.0033 ft3/s)(0.020)/(1.486)(0.333)u.5]0.6 = 0.0034 feet
sn

51 V=(V.VV33 ft3/s)J(1 ft)(0.0034 ft) = 1.0 feet per second.
52
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1 A^jbwa^1e-^: fo^ s,'•#__ ?.^ €eet per second (!ielscn 1986). Therefore,
2 sheet erosion is not a problem on the embankmen't.

3

4 GuiiY-Erosion Potential of Embankment --The purpose of performing the
5 gully erosion prediction calculations is to determine if cobble slope

-6 protection is required. The following assumptions were made:

7
8 n 3H:IV slope: slope length = 22.1 feet, horizontal length = 21 feet,
9 and height = 7 feet

10
- 11 - -- -- - - --_-_ er S-i? t loam 50i1- characteri sticz; Di;; = 0.003 mi l l imeters, D9 0 = 0,01

12 millimeters, and 060 = 0.015 millimeters (see Figure F.9)

ca-:1
13
14 n Precipitation events of magnitude greater than 0.5 inches: Average

15 annual number = 2 (ERDA 1975)'0
,c
iv

17,- Guily erosion procedure based on limited database from sites in arid,
ig- ( m^°.ls.^.n 1QA6)

19,
" 0 r. =-,t,,^u....----^^.̂ aa t.̂ me ,^^,

_.}-^ 21
22 Dj = 0.909 + 22.418(Si)
23'

24 where:
25
26- - a -Drai-"at}e- dPncity (cquare feet per foot)-------- n
27

j
Si = Initial slope.

2a
29 Da = Dj(Lj) + Dj+1(Lj+l) +...
3`Q
31 where:
.iL

33. Da = Drainage area (square feet)
34 Lj = Length of drainage path (feet).
35
36 S = (41.2)(1 + D50)/(Da)(P)
37

__-.._..- . ^e ...^...,....
........'o

aZ`

40 S= Stable slope gradient (percent)
------ -4-1- --

^^„^^, I,---- -- aen-=-i^eu'ian--6artiC i c dfiart ,ett̂r of^r topsoil rk^M̂;il;m,.+ „̂r.^
.,,, .

P Average nw ber cf annual precipitation events > 0.5 inches.

44 St = (Si)e(GSt)
A[
YJ

46 where:
47
48 St = Transition 51ope
49 Si Initial slope

^50 = Coefficient
51 t = Estimated time (year)
52 S = Stable slope gradient.
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1 Dmay = (Ld/L)[H - (x)(St - S)l2 --- -

3 where:
4
5 Dmax = Maximum depth of gully incision (feet)

6 - td-=-7istarcce from toE of Siope to point of iTiaxiiTiuiTi guily
7 incision (feet)
^o = Length of slope (feet)L_
9

-
x= Horizontal component of slope length (feet)

i0 St = Transition slope
il S = Stable slope
12 H = Heia_ht (feet)
13

^ 14 Wt = 4.936 + 2.923 log (Dmax/Cu)
o-°.. 15

16 where:
^••^

__c*
17
18- V^ = Approximate gully top width (feet)

^ ^F9 Dm x= Maximum depth of gully incision (feet)
20 v coefficient = Den/Din.^:. Uni-farmit
21

_
''

22 Calculations:
21
-24 D= 0.909 + 22.418(0.184) = 5.03 ft2/ft, embankment

25 D- 0.909 + 22.418(0.03) = 1.58 ft2/ft, cover
'26
27 D, = 5.03 ft2/ft(22.1 ft) + 1.58 ft2/ft(70 ft) = 111.1 ft2
128 + 110.7 ftZ = 221.8 square feet
2 9
30 ---- 5-=-41.2(1-+-0,01)/(221.8ft?y(2)_= 0-0938 =9.4 oercent

-32 - St =(0•184)e-(0.02)(0.13)(100 yr) = 0.141 = 14.1 percent
r33
34 Cu = (0.015)/(0.003) = 5
35
i S L- ^---• = 1n--62ir7 f-9r f+rn id9 - 0.94ii = 3.7 fPP

♦

-max -:^ ^. ..,....,^ ^^^_

38 Ld _(0.62)(22.1 feet) = 13.7 feet from the toe of the slope
39 ^
40 Wt = 4.936 + 2.923 log (3.7/5) = 4.7 feet.
41
42_ ___Thezefore, w;tnn r nretective measures taken to prevent the start of
43 gully erosion, it is likely that gullies will be formed on the embankment to
44 deoths of areater than 3 feet and widths up to 4.7 feet. Cobble slope

^45 is recommended.protection
46
y";' --- -- ' Le -of ^15bÛl -e - to •- ^ t

Si
.,
i
i.,

J)
i
, --T

Ĝ
ic
°_

U
°.
su of- - S-.- -4-.-_L_-_-^-̂.r11tP4tw^4n'1n_iil^metSt - ^.^rJLS .^,.--

o
oi}re VI

48 Reclamation (USBR) method is used to design the cobble protection for the
49 cover embankment (Abt 1987). The USBR method is based on the velocity of
50 water--flow-at the bottom of the sloped surface. The USBR method is used to
51 determine the largest stone diameter required for the cover. Recommended
52- minimum cobble thickness and gradation requirements are provided.
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1
2 - Given: Average Velocfity of flow = 0.8 feet per second; provided in the
3 sheet erosion calculation documented above. Maximum allowable velocity of
4 coarse sand filter bed = 2.5 feet per second (Nelson 1986). Therefore, using

__-_-__--_-- ^- _Fiaure F.10-and a_bottomvelocity of 2 feet per second to be conservative, a
6 maximum cobble size of 2 inches is required. However, to help control animal
7 intrusion into the sideslopes of the cover, the median (D50) cobble size shall
8 be 4 inches ( Cline 1980).
9

10 A check on the estimated average velocity of water in the cobble voids is
---- ------ -11 - - calculated using the Leps equation, as follows:

12
13

= 0.5 0.54Vv Wm (i )
14

r°• 15 where:
!O

17 Vv = Average velocity of water in the voids of the cobbles
18 W-= Empiricai constant
19 m = Hydraulic mean radius

-- ^.1 20 i = Hydraulic gradient.
Lt ,)1

ci

22 AssOmiry a 2=inch D50 rock size, Wm =}6 'snches per second (Neison-19B6)
23

'"- 74 i dh/dl-=_Z ft/22 ft = 9.3 ft/ft
_ _-25_- __ V^ = 16 in_/t10,31v•5 '^' = 8.3 in./s = 0.7 ft/s.

26
27--- -- --- Therefore,-the-cabble-wiii be effective in minimizing erosion on the
2$ _ sideslopes. The cobble layer should be weil-graded and consist mostly of the
23 -l-ar^^^+_&iie ^recommended arrnrdinn to the USBR. The cobbley...,., particles..^ accordinĝ
30 soecification is as follows:

-- 31
32 100 percent passing the 4-inch sieve

--'i3--- -_ ----- Rn--_-Qn narrant nacclna thP 3-inrh S7PVP
_ -_^1......_.._ r___...^ _.._ ..._..

34 50 -- 60 oercent oassina the Z-inch sieve
35 10 - 20 percent passing the 0.75-inch sieve.
11ao

37 Prevention of Clogging in the Drainage Layers --Two filter design
38 equations are used to design the cover components so that no clogging of
39 drainage layers occurs:
40
41 D15(filter) < (5)D85(soil) ( Sowers 1970)
42
43 D15(filter) > (5)D15(soil) (Sowers 1970).
44
45 Refer to Figure F.9, which depicts optimum particle size distribution
46 - ._£urves for the rmeur rmm^nnan'recover .,,........... .

47
48 At the McGee Ranch site, soil conditions range from sandy silts to silts.
49 Therefore, an effective filter design must consider the ranges of particle
511 sizes that foll3v: from the t°+e-sets of McGee Ranchbaand;^^ e^-a+;^^^
c1
J•
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1 Best McGee Ranch silt:
2
3 D85 = 0.04 millimeters
4 D15 = 0.003 millimeters.
5
_ r^a^fora^ -t-he -f•r}ter -i-tsrits -for -trre -Mcvee- Raneh -siit are:.,,_...,7

-- -- - B -- - 45(filter)- < 5(0.04) = 0,2 millimeters, where filter = drainage layer
9 015(filter) > 5(0.003) = 0.015 millimeters.

10
71 Wnrct MrCne Rmnr6 Cmniiv cil+•

12
., u au. uJ •a l , u•

1,; nnc = nQfi RlilliRIPtPY'[
_- ^a^ -. ._ ............_.....

0.01u15 = .nu1 millimeters.

-- -d i& Ther^fnre , the, f,lter limits for the McGee Ranch silt are:..,,.._
^.... ^ .,
. 18-- - ,i te,-, .^^ ^ 5 r̂ 0.46) ^ i;me+̂ 2r^ _D85,if;, ^.3- m^1-,, when filter - dra;nage layer, .^

• 19 D15(filter^ • J
rrn rtti n nG m;ll;mn+nrr

, / ^V.V1, - V•VN IIIIIIIIIICLCIJ•

21 The clogging criteria for the cobble filter bed and cobble layers are also
- 22 evaluated in the following calculations.

23
24 085(drainage layer) = 1.3 millimeters
25 D15(drainage layer) = 0.15 millimeters.
26
27 Tharofnra^ the filter limits for the cobble bedding material are:
28

_ 29 D85(drainage layer) < 5(1.3) = 6.5 millimeters
30 DlF(drainage layer) > 5(0.15) = 0.75 millimeters.^ 31

.____ "j 7-_
-./L

1%nv.i+v rnhhln nv.eriv+inn IdnrLr +{. {^n^; di •
^.VVVIG I^IQVULIVII nV11x.J AILII VCU ng.

..
^J

34 D85(bedding) = 13 millimeters
35 D15(bedding) = 2.3 millimeters.
36
37 Therefore, the filter limits for the cobble are:
"s8
39 D85(cobble) < 5(13) = 65 millimeters
40 Dlq(ccbble) -> 5(2.3) = 11.5 slill imete•rs.

-.,
Y1

42 A review of the cobble specifications indicates that the design is
- 41 a'!anu;ita- raa'a"d:nn ^tnnn;nn of the c;i+- ti.,a

44

45-- -- --- ido--frlter criteria calculations are deemed necessary for the drainage
46- layer/low-permeability layer interface because SP sands will be used as the
47--- -major constituent-in-the-l-ow=per eabiiity soil. The low-permeability soil
A8 - wi_ll- have thPaddit1nR_of he.ntQnitF rlav,hpwaver-, that-laYer is holow the SP
49 sand drainage layer.
50
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DOE/RL R8-04 Closure/Post-Closure Plan
183-H Basins, Rev. 2

04/13/90

1 Geotextile Design for the Topsoil/Drainage Layer Interface --The following

2 design assumptions were used.

i___ _ The geotextile must orotect and maintain a distinct interface at the
topsoil/SP-sand drainage layer interface.

6
7 . The geotextile must provide drainage without clogging.
8
9 n The geotextile must act as a filter media.

10
11 -Th ef4l-12wingcriteria are used in the R1anning of geotextile design

i2 (Allen 1987).
13
ie ^ 4Zni1 Rc+on+inn Critaria .

^.^ 15
16 More than 50 percent of the sandy-silt-to-silt soil passes

^ 17 through the #200 sieve. Under steady-state flow, woventi
,g_ __
•v

non+ov+;ia< nnS_^Dgr. __lJrlder steady-state flow, non-woven
dA aeotextiles, AOS < 1.6 D85
20

-----`^..•^"^ L1
.,ti^^.
W
, r
llcl c.

22

U -__
I nn;nn in nnn+nY+ila...QCJ s Large.^it-

;Zd -Das = Size of soil particie when 85 percent passes through a
25 sieve.
-26
27 n Permeability Criteria .
'P8
29 - --K-geotextile > 10-K soii
?D - ---K-sandy-sil±-to-silt < 1 E-4-centimeters per-second.
31
^^̂L IIICI CI VI c-°^O^-^ , K geotextile > I E-3 centimeters per second.TL
.33
4A
JT .

rTnnninn rr;+aria

J1j

36 For severe applications, a gradient ratio (GR) test is
37 recommended with a suggested maximum GR < 3. This is a
38 filtration performance test with soils and the geotextile.

1) ! C1^gging-r_a,-be a-prob}em with -silty-type -soi's- . --Hcweyer, in
__ __4n_ _ Tieu_nf test data available at this time, the geotextile is

41 specified with a maximum possible opening size approaching that
------- -

.
4G- VI

r +
I.JItl jol l rcL

+
CllLl

+;
vll l.r

;+n
cl̂

;
a
,

Ib l.

43
44 n Durability Criteria .
45

--- YO -
^ 1^ L

I^l»UCVLCALIIC WILII >3U percent strellytli -jrt-5UVn -hoUr-s-expU]CU to

47 sLnl_ight should not be exposed to sunlight for more than five days.
48 (ASTM D-4355)
49
50 Geotextiles with higher resistance to ultraviolet degradation

--51 -should-ndt-be ezposed to suniight ivr more than 30 days.
52
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1 n Minimum Physical Prooerties for Construction/Survivability in the
2 Field .
3

.e-?nsta lation-app:i c a `i;,,n cansidere d C l ass B or less severea
5 at the sandy-silt-to-silt/SP-sand interface. Therefore:
6
7 Grab Strength > 100 pounds (ASTMfDI682)(ASTM 1986c)
8 Purrcture-Strength > Wpounds-(ASTM 751-moaified)(ASTM 1986b)
9 Burst Strength > 150 pounds per square inch ( ASTM 03786, mullen

iu burst)(ASTii 1986e)
11

Trrc.____ap2e-_ l Ta,r ^ 30 ^^„^^° 1ASTM D1117)(ASTM 1986a).ca I 'o, , N....,,,.S ^
12
13 Geotextile Selection --A number of manufacturers produce and market
14-- -- geotextila products for-use in construction applications and could bid on the
15 specified geotextile.
16
17 Control of Run-On and Run-Off--Run-on is not deemed to be a problem at

€-^ 18 the 183-H Basins site because the general site topoqraphy is_very mild, with
a • lq nst3pes of-Tess-tha^ 2perce,.t for sev e"r a 1 h :̂.ad r,gd-f n̂et-( e.,€2 Fig^r .e G . 1. 1̂ 1,: T- 6n

2D - soil-at the site are highly permeable sands and gravels contributing to very
21 low potential for run-on problems.
22
23 Run-off from the cover, not including embankment area, was calculated
24 ---using the-i•fELP model. The peak daily run-off from the cover from a 0.92-inch
25 precipitation event is 0 inches. Drainage from the top of the low-
26 permeability layer is 208.2 cubic feet. The average annual values for surface

--- -27--- ---run-off-ara 11 cubic feet and-51--cubic--feet_from_LhP top of the low-^
28 permeability layer. These data are based on daily precipitation events at

_ 29 the Hanford Site from 1980 through 1984.
30
31 The design for a run-off control system must handle both the run-off and

-32-- -lateral-drainace frnm_t.h.ec0ver,as pnvuded_abcva, pl;_sthe r,_ n-nff from
- - - 33-- nWC how the-- theembankd.".ent -ared; which---is calculated hel-Ow,--F?-}!!re F,11 c .h. ^..^..

34 lateral drainage layer and embankment drainage layers, which handle surface
35 run=off, are interfaced. The following was assumed for the embankment peak
36 run-off calculation.
37
38 n All precipitation runs off immediately; i.e., no delay in the bedding
"s9 lay er .er
40

41 n The 50-year, 24-hour rainfall event is 1.77 inches,
42
43 The surface area of the embankment is the difference of areas of the
Aa .0;.;i,:i^+e ^ ::eter of the ertir¢ cover 1?82 feet x 2 42 feet) and the cover (230
45 feet x 140 feet).
46
47 44,044 ft2 - 32,200 f^2 = 11,844 square feet
48 1.77 inches ( ft/12 in.)(11,844 ft ) = 1,747 cubic feet.
49
50 _ - ;-herefore, thg r;,-3ff control system must accommodate 1,747 cubic feet +
51 208 cubic feet = 1,955 cubic feet for a worst-case daily-rainstorm. The

-- 52-- drairaqe ditch and pipe will slope at approximately 1.5 percent around the
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1 perimeter of the cover (see Figures F.11 and F.12) and drain downstream from
2 the i.over..

4--- ---- ---_Specifir desian calculations regarding pipe sizing, drainage ditch slope,
5 and length and direction of drainage ditch are not caicaiated at this time and
6 will be completed upon actual sizing of the cover and determination of the
7 extent and direction of contaminated subsurface soils.
8
o tinTF; The final design must be approved by Ecology before construction

10 begins.
ii

•-^,

#

4.^

X-l 1 \`-
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Figure F.11. Cover Embankment Cross-Section.
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â.
^

•-r ,;
co (G
tryl ,^

^ 72
y C^

¢m^IVa„

V1 N
O C

\ 7J ID
.- rt>
w<. v
\ •
LO d
o ro ^



THIS PAGE INTENTIONALLY
LEFT BLANK



0
DOEJRL 88-04 r,%.s,re/Pnst-Closure Plan

183-H Basins, Rev. 2
04/13/90

I
2
3
4

S
6
7

- D
9

10
11
1-z

c,s:-_,13
-^^-U-

F- 15
16

r{•_l7
18ry ^^ e ^

\

f'1

r^

APPENDIX 6

COVER MATERIAL VOLUME ESTIMATES

^;QTF;- The prior content of Appendix G, entitled "Detailed Cover Construction

Procedures", are hereby WithdrawA: DRtil--the cover design has been

finalized, establishment of construction procedures is inappropriate.
In compliance with WAC 173-303-665, construction procedures will be

;rbritted for Ecology's review/concurrence.

In oriorsubmittais the fol?owina_data were labeled as Appendix N. It

has been modified to incot'poF'ate ECOIO;y's NntiGB of Deficiency
comments.
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APPENDIX G
7
3 COVER MATERIAL VOLUME ESTIMATES

4
S

6 The required volume of each of the cover components is estimated in

7 -- - T abl e- 1T`' -T#ig ^xact surf=^......̂ area requirements for the cover have yet to be
-1-.- i

8 determined until the site is decommissioned and decontaminated and the

9 subsurface soil contamination extent is determined. However, a preliminary

- t0--- -amaunt-of materials raqiiirad for each cnver component is estimated based on
11 the following assumptions:
12

-I3-- ---- -.--Cover area-not including embankment siopes is 230 feet by 140 feet

^ 14 n Cover area including embankment slopes is 272 feet by 182 feet

^w• 15 n Cover is 7 feet high at the cover/embankment interface

-y 16 n The individual component thicknesses are as depicted in Figures II.B-4^
+. 77 and I1.8-5.._ ---^i

r -=
i•;;
125

_. -
„

.:

;^--
.y,

20--- 1 Cover Material I/olume/Area Estimates.--- ---Tabler, , ,
Pt
22 Cover Component Cubic Yards Square Yards

23
24 - FfJUnUaT.ion 5uii--^- 1,LJJ

25
Or Low-Permeability 2,456
2% -Native Soii
2a
29 Low-Permeability 435
39 Bentonite Clay Admix
z^

32 SP Sand ( Drainage) 1,545

34 Tepscil 3,415
35
36 Cobble Filter 505
37
;e Cobble 1,405
3q

40 Geomembrane 4,450
41
42 Geotextile 4,630
43
44
45

46 NOTE: Ecology must approve the final cover deisgn prior to construction.

ADD a-1
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1 APPENDIX H
^

3
4 CHEMICAL WASTE DISPOSAL PERMITS ( CWDPs) AND ASSOCIATED LABORATORY REPORTS
5
6 FOR CHEMICALS DISCHARGED TO BASIN NUMBERS 2, 3, AND 4
7
a

9
10 NOTE: This is 61 pages of new data. It is compiled from historic records and
11 is presented herein to document the known extent of discharges to these

13
........,

14

r

f-^
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CHEMICAL WASTE DISPOSAL PERMIT

5-8-78 Permit No. 6-78

QIidriz.iiti 10 gal l-0lls

------
_ . i .

r
!1 .i
41F['^n

..•^
l
--/
{3
...•
1.1d, l^Yp' :---"_ .

f`. 'fn_ 1
ii .' • __U '^'/^rY- ?_l-

r
-L1----- -̂ l ^̂_ , _lir_^-^^n^Trrrfi il„ SlIU

Used absorbing solution for air sampling. Neutral salt solution of HgC1 Z,

KC1 and EDTA.

Major Pollutants ( Heavy metals, Be, U, Cations, Anions, etc.)

HaCI., 10.9 ar/1 = 0.9 oounds total.

EDTA 0.07 qr/l.

KC1 6 gr/1.

0
Disposal Procedures ( By QC & E).

i^.
Mix with water or filter press effluent in Tank 9 or 10 in the 313 Bldg

` and tranfer into the outside storage tank in the 311-Tank Farm. Rinse

lee+ir nnn+niner^ nli rG+llrn tn^ 4JF4JFout p u.,, ,,. ,.,,..,.,.,,,I, ^,., .,,. .

;^.

Submitted By LJ i^aas, HEHF ^G-JU4U%

^ ^ /

--------- ----------- Approved BV^__
n ^

^
Annrnvo^•-•^-`^ By F.mr ^

-
• qir

iianageVl
rr

FG-6s Engi eering
^

.

flanager, Environmental &
J

78 .... .,^- Radiological C ntr 1

A N Ad Bt

;;Vr r,-s

d

v

ccep e y .
---

Accepte
^ •

B
-- .l^anageY, _S n nriarar nnenor _r_.....^,,..., nanager, nacenals /



l -CHEI1ICAL 14ASTE DTSPOSAL PERMIT
^

nata 9-7-78 Permit No. 8-78

Quantity 200 gallons ( 455-aaliondrums)

Nature and Source of Material (acid, basic,_neutral, pH, organic, solid)

Copper strip solution from depleted U extrusions in 306 Bldg.

------ - :-- -. -.-ffiajor Poll-ut.,ntS-( li.°avy'Aetal.c, Be, i!, rations, Anions, etc.)

Depleted U (0.20% U-235) = 0.18 lb/gal = 36 lbs.

Cu = 1.22 lb/gal = 244 lbs.

._ HN0 = 0.66 lb/gal = 132 lbs.r. ^ 3

W.^ rn ,- ^,
- - -

Disposal Procedure s lay QC & t)
.,_

Use a barrel pump to transfer acid solution into Tank 10 (Cu Strip) when

^---- ---- ,an „^s being d _a «ral
_
c^

.
ll ^o Llle Chemical Waste System. Rinse out barrels

with water and pump wash solution into Tank 10. Return barrels to 306

Bldg. for reuse.

r•N

Submitted By KV Clark, PNL (2-5688)

•^. .'^r a ^ ^^^S^+^wwa4M^C qI 1S ^l`Approved By ^
Manag iels Engi,nee 6 1lanager, Environmental

APP H-4
RadiologiCal Control

Accepted ccepted By
(tanaoer, Fue1s'F ation Manager, Materials
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--- iwiiiiii•wrjqiniiis7

.wA1.TTlcAl L.eo..roM• _ auROIwc 3720

REPORT OF ANALYSIS
I. 7jr

I[1110. ^^-

02839
CJM3TiTV^ MT AYa711f

..^.^. e.
Cu Strip Cu ]!:6 f1 = I. 2< G^^^„f

T' 1) 1)u /1. ru

I %oP ^.•Y•uMa o•Ta

..1.^

^ IYC .

HNO3 79 e/1
[^ ^//^ ^`

- ^--
.re •

-

__...__
11

a...•..

'•

^^~ A

C ^O.1C it mPItO tIY( .
A.

r

PY

L̂ '\ •r1.{.Vl . PCPOPf 1PIPOYCJ- I; - i ^ ^

mwn...___ .9q-42f1_O5I I 7- 661
•

. _ -_ -_. . . ..
..,_. ' .ti'^^ . . . . .

( \

^- +.^Lt!^zM!:^Y+... __.- ^-._^ _ srr. j-••4:,.;'a.y.^,y^
_ _^L..- "
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^
n,«„ ^1 _1 A_70uacc ._

QuanLitY oUU yaiiuiu

Permit No.

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

r-3o-

-_- frnM 5hake-dnwn tests of acid diaestion systBm in 2:14-rs Rlrlo

pH > 10

^.,.5

^.:
.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)
-4

e NaNO3, NaSO4, NaCl, NaCO.

i•.,.

Disposal Procedures (By Fuels Engineering)

The Empty 3000-gallon tank trailer will b sent tn the 934_ 9 anH tpQ

-waste -solut;on -will be pumped by HEDL personnei into the tank trailer using

a hose inserted through one of the top openings.

The iGade_,d -ilaStF_soilitt or- pii 1 stie `Lranzferre^d-and d{Im^E4-iiit^ the 1831-u

Evaporation Basin. Six other loads have been disposed of alreadv as .overarl

by Permit Nos. 1-78, 2-78 & 3-78.

Submitted By RG Cowan, HEDL (2-2149

Approved

Accepted

CHEMICAL WASTE DTSPOSAI PFRMTT

Approved-By Jg_M6r- ; L
Manager, Environmental &
Occupational Safety

APp jy-b
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CHEMICAL WASTE DISPOSAL PERMIT

Date 1-26-79 Permit No. 2-79

--- and ^nn gal^^^° of virgin acid .4uantlty 526 gailons of waste acld u^^..

Nature-and Source of Material ( acid, basic. neutral, pH, organic, solid)

Depleted U(0 21Y U-235) solution from ^6 Bldo. Virgin 56.5% HNO3 solution from

306 QUdC The uranyl nitrate °ol"ti-0n is matgrial left over from work for Exxon

r.a, Nuclear and permission has been obtained from DOE to dispose of the waste throu gh

!' UNI's disposal facility. (See attached letter.)

Be uCations -Anfonsetc_`l.lajur- rV11lAl.au1.D \i^c'¢vy be , e , f ^

C.? `v

^' -• Depieted U= 111 pounds in waste acid.

f'ti^•, r, HNO3 = 310 pounds in waste acid.

r^

-^ Disposal Procedures (By Fuels Engineering)

^ !!NI .vi11 cupp lySS barrels for transferring the acid solutions.

- Use a barrel pump to transfer uranyl nitrate solutions into Tank 10 (Cu Strip)

when Tank 10 is being drained to the Chemical Waste System. Rinse out barrels

with water and pump wash solution into Tank 10. Return barrels to storaae pad.

The virgin HNO should be used in Tank 10 or in the cTeanino tanks in 313 Blda.

Use a barrel pump to transfer the virain acid into the process tanks. Rinse

___

_ • . ._ J

-rCCU
..^L..

rrr u
L

ar
.

r Is ti
Y

v sto
L

^ r
..

aUC ua
J

DUt""oat'f@^s ''^Tt'n'Yiat^^anuv.

Submitted By GA Jensen, PNL (86-2779)

Dnnrnvnd Rv,,,.r........ .,j

Accepted By

.^^nrr H-7

Approved ByAV
ger, Environmental

Control
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VC^V Z^^.,.^Q c

CIiENiICi{L WASTE DISPOSAL PERMIT

Date 3-1-79

Quantity 1,800 gallons in 2 loads.

Permit No. 3-79

Nature and Source of Material (acid;-basic; neutral, pH, organic, solid)

Clean waste-from shake-down tests of acid digestion system in 234-5 Bldg.

oH > 10.

<d
r -`•^

n _ _ . . . _ ...-.. . cw^ w -..
> j---,T^Ti ^^-! ^

.
ei^^ tt`^avy weLaisuc> u, uaLiulla FnTDns -LC.najbr i=oi u^ants ( > > )

ni^nin ni. cn ni^ri ni. rn
1.61\V3,

2OJV4,
1\4V 1, 1\4VVI

I;
rry-.

Disposal Procedures ( By Fuels Engineering)

T.heempty 3000-gallon tank trailer will be sent to the 234-5 Bldg. and the

. ,_. . ... _" _ . ___ was tC1 so I-ut-Iqn-wr1 I - be
m _ 1. -

the
iTn, ped u7rt{EDL-Uersonne-i- intu ^ne ^ank trai ler us i ng

- a hose inserted through one of the top openings.

The loaded waste solution will be transferred and dumped into the 183-H

Evaporation Basin. Seven other loads have been disposed of already as covere d

by Permit Nos. 1-78, 2-78, 3-78 & 1-79.

Submitted By KGU Cowan, H'e"uL (2-2149) ^

i n s k ,
_- ==---9Pp!oyed k^) .i;.^ - Anr^rnvEd By _\ I\ ^1

Ma^F^Ts Engi neering M na e tTfV

^- jJ i
Co

Accepted By ( APP H-10

Mana . IF els Ooerations- - -- - - - -v -i ^ .



CHEMICAL WASTE DISPOSAL PERMIT

Date July 5, 1979 P-ermit No. A-?^

Ouantity Up to 500 gallons.

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

- --- - _. r--^ 3 13 Bldg .eutralized steel shoe derusting soluti o n rnn^^.,,.. ^,..,Before additiQn of

NaOH, derust solution consisted of 2.5 wt % oxalic acid, 3.9 vol % H2O2 and

C=.^ U.u1 vol ro of Conr, H_SD,

Maja:--Pal-lutants ( Heavy metals, Be, U, Cations, Anions, etc.)
!•g^'k•^ _

f tiiii:rnu : Q__

Fe

-----
° -

DlsposaT-Nrocedures (B^+-Ftteis tffOnaering;

---`N - ^Aix with-water-or fil-torprPss effluent in Tank 9 or 10 in the 313 Bldg. and

-
transfer into the outside storage tank in the 311-Tank Farm. Rinse out 55-gall on

drum and reuse for collecting more neutralized derust solution.

C •:

Submitted By EA Weakley, UNC (2-3378)

- -- ^!/-
Approved By^ Approved ByEMCr: l7

-?".ana ,Lrueis tngineering Managet, nvironmental
Control

Accepted By c7,15, L^^^L
APP H-11

1 Manager, Fuels Op'erations



i/- 3v--)9

CHEMICAL WASTE DISPOSAL PERMIT

_ in_^n__7o
Date ^-''" Permit No. 5-79

°-..^

^:y Y

^V.

^= -

t^.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

40 oz/qal chromic acid = 75 lbs total

1% H2SO 4.

'_ Disposal Procedures (By Fuels Engineering)

--- -^ -_- =---Pourchxomic acidsotution slowly into Tank 12, 13, 14, 15 or 16 in the 313 Bldg.

- cleaning line and pump into the chemical waste storage tank's in 334-A Bldg or

dir-eetly into the Tank 2 neutralizer in 313 Bldg. Rinse out carboys and di spos e
n

Quantity 30 gallons of liquid

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Unused chromic acid plating solution from PNL in 5-gallon carboys(from 314 Bl

of-rinse 'water into -the --sarte -tank-.- Cispose--of-c-arboys--i-n appropriate dumpster.

Wear approved protective clothing while handling acid.

_--
5ubmitted By

P.; proved By LCec) Approved Bye UVU""
t1,/.)C,,t".anag6rJ e s E ngineering Manage.r. vironmental

Control

APP H-12
,._-nT_an Ry

Manager, ^u 1 Operations

U



Date 10-30-79

/osc

Quantity Up to 450 gallons of liquid in 9 55-gallon drums.

Nature and Source of Material ( acid, basic, neutral, pH, organic, solid)

R li ^ • • ^
to test--- ^^- --^ tt^u't°c v^CJ11V^ L^VaS` used 6U LBSL the effect of Be504

on trout fry and eggs.

=f=
v=.^

Major Poiiutants (Heavy metals, Be, U, Cations, Anions, etc.)

^^ 0.01 to 100 ppm BeSO4 with an average of about 10 ppm.

(UNCs waste acid from Tanks 19 & 26 contain about 12 ppm Be in solution.)
L`:w^+

Disposal Procedures (By Fuels Engineering)

^ Pump into Tank 9 or 10 in the 313 Bldg and_trans_fer_to thewaste storage tank.

- Rinse out tanks and dispose of in Tank 9 or 10. Return empty drums to PNL.

_n

E - IX)S
Submitted By DC Klopfer, PNL (2-3251 ex

Approved By LCCc,)^^^
W^1r 1°anage roF s tngif neering

ceri--d Rv i 1'Y

_ana .r

CHEMICAL WASTE DISPOSAL PERMIT

Flc (:naratinn_

Permit No. 6-79

325)

- Approved By^ ^
anage,p, sironmental

Contro

APP H-13



/s..i7.-

Date 12-04-79

Quaniity -1^303 galiuns

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Ciean waste from shake=down-tests of acid digestion system in 234-5 Bldg. _

nP. in
"r;

Y P'

{-...,

^a-•or P-F ^jj#
'.':'^^-^ ( GJna`SL- IRpttl7e RA- II _^`^+inne 0 ' ^ +.- 1

d - - ^i - 1:^

-.`j - NaNO3, NaSO4, NaCl, NaCO3

;•.
';•..

Disposal Procedures (By Fuels Engineering)

The_empty_3000-gallnntanktrailer will be sent to the 234-5 Bldg. and the

waste solution will be pumped by HEDL personnel into the tank trailer using

a hose inserted through one of the top openings.

The loaded waste solution will be transferred and dumped into the 183-H

___ ___ Evaporation Basin. Nine other loads have been disposed of already as covered

by Permit Nos. 1-78, 2-78, 3-78, 1-79 and 3-79.

CHEMICAL WASTE DISPOSAL PERMIT

Permit No.

Submitted By RG Cowan,

ApRrQYed RYE.;::-
ManaK^TG

^ 14

Accepted By 1

Dk (2-2149)*

i\^^ 4l
rtA Engineering

un(

Wp d By
Manager, ronmental
Contro7^i

APP H-14

ManagerL) `u^1S Operations



^60
?r^

.^ 7-21-F^U

CHEMICAL WASTE DISPOSAL PERMIT

-^,
:.^,.._

^:d

Jate 12-13- 79 Permit No. 8-79

Quantity 250 gallons ( 5 55-gallon drums)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Copper strip solution from depleted U extrusions in 306 Building.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

Depleted U (0.20% U-235) = 0.12 lb/gal = 31 lbs.

Cu = 1.54 lb/gal = 386 lbs.

- HNOI = 2.5 lb/gal = 62 6 lbs.

n;.-.,.,,.t Dr^`erhiroc (Rv Ftioie Fnnineering). .,...__.

o:.mp to transfer acid solution into Tank 10 (Cu Strip)

when Tank 10 is b e ing drained to the Chemical Waste System. Rinse

out ha
_
rrals with water and pump wash solution i nto Tank 10. Return

- n -

barrels to 306 Building to reuse.

The disposal of this depleted uranium solution is a routine procedure.

The last disposal permit number was 8-79.

Submitted By KV-clark, PNL (2-5688)

^ _
Approved -Byu.^., n I^ A- u - - Approved By^

Mana Z;- ue s Engi-neerin^ Manager, vironmental
{ 1^7^77 Contro

Accepted By I Z APP H=i5
Mana , els Operations
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3 -1 z
/eCl ^{ 3, y

3 3-z,

iH€MTCAL 4ACTC DISPOSAL PEl?M:T =r 3-? /
^-'- <{ I

Date 2-1-80 Permit No. 1-80
93

Quantity 500 gallons of liquid

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Waste HPSO4 from start-up tests of the acid digestion system in 234-5 Bldg.

Waste acid is stored in 55-gallon drums at 324 Bldg.

°. ._ Major Pollutants ( Heavy metals, Be, U, Cations, Anions, etc.)

20% H2SO1 solution containing 500 ppm Al; 300 ppm Ca, Cu, Fe & Zn; 60 ppm Ni;

N. 30 ppm Ba, Cr, Mg, Mn & Ti.P^..

Disposal Procedures ( By Fuels Engineering)

^ Pump waste acid into Tank 15 or 16 in the 313 Bldg cleaning line. Pump

directly to the neutralizer -- DO NOT PUMP TO 334-A Bldg. Rinse out drums

and transfer rinse water to chemical waste system. Dispose of drums in
.-,

noncompactable waste luggers or save for UNC's use.

Submitted By WO Greenhal h, HEDL ( 2 3309)

r n ^„,^ /^ •
APProved B^^,,,, Vi Approved ByKa^'6

Ma^nag^, F ngineering Manager vironmental
fnntrnl

APP H-17
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`/IWV J

MATERIAL d•LI^JP^

_- ._. .. SU9MITTED BY J/-^+.w D/^•./. ^....`...^^.

- ELE-
MENT

AE

AI _Sr0

As

Au

R
. . . . . -

--

Be

SPECTROCHEMICAL ANALYSIS REPORT

DOUGLAS UNITED NUCLEAR, INC.

SPECTROCHEMICAL LABORATORY* ^

BUILDING 3720

SUBMITTER'S NO.

ANALYZED BY Z/J• - -- II

ELE•

IIL-..

MENT

In

K

G

Li

. . . ^ . i .

^i^,. Bf Na .i ,CQ

C. Nb

P^ .`. _._.i Cd __. . . . . .. r.^.

cr
7/?

Pb

Cu Pd

Pt

^<..: Ga Sb

Sn

TYPE O F A N ALYS IS

O UALITATIVE 11 41-11 0

'Y----- f --••^-• MEANING APP•X. CONC. sYMiGI. ME NING

p CONCENTRATION GREATER
V`I MAJOR DETEGTABLE CONSTITUENT TMAN7.

OXTECTAULL
s STRONG I L ILEBBTNAN.

LONC:ENTRATION

N I MODERATE - NOT DETECTED

^ T TRACE PARTS PER MILLION

NUMERICAL

^ NOT DCTECTEO I VALU^ q PERCENT

• INTERFCRENCC

q___..-_.. ^._ .
____ ..__TDETECTION UNCERTAIN. iNiERPeRanmil APPR'X. PRECISION * FALTOR

REMARKS:

..C: SPEC. LAB.

f, 1-

DATE REPORTED

ELE-
MENT

Sr I

T.

Te

Th

Ti

Ti
U
v i^

W

Zn c^.•)':

Zr 71

2,0 QUANTITATIVE

avMEOLj MEANING

OE I CONC. GRP-ATER THAN

(LESBTNANI CALIBRATED

1^1 WORKING CURVE

NUMERICAL q PARTS PER MILLION

q PERCENT
VALUES q

APPR'X.

PRECISION

u} r W, ^_0,, < 2 30G/sL
I_ JI _

REPORT APPROVED

LAEfO RATO RY IN F O RM A T ION

SPECTFOGRAPM AND SOURCE I SIZE OF SAMPLE METHOD OF ANALYSIS PLATE NO.

0To_U L. •t.^^.,... .
":,

APPI u in



5ca'r

CHEMICAL WASTE DISPOSAL PERMIT

Date 5-1-80

ljuantity nwu^. uco ga, ,urS.

Permit No. 3-80

111....d. G9G -l l..

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

The heel in the West NaOH storage tank in the 311 Tank Farm containi

NaOH and sludge.

as^..^

Mainr Pnlltjt3nts (Haavy ma
-
ta
- •

l
-`
a_ Be, U, Cations, Anions, ?tC.)_. • -

y^ra
50% NaOH co n taining N a.CO soluble sludge and insoluble sludge (mostly iron oxi des^r.*^

^.' with about, % Hg). The Na.2. CO., sludg e forms from the reaction of CO. in the ai rtti - --- ,
Piti}

wi th concentrated NaOH and the insoluble sludge is from impurities in the NaOH that

settl.ed out fn the tank over the many years.
Disposal Procedures (By Fuels Engineering)

It is necessary to completely drain and flush the storage tank so the integrity^^ -
^ of the wa l ls and bottom can be examined and to remove unneeded sparge line supports

-- r. thatwoLLld-damdge the n ew-Tef l 4n-. CQated - heating-coil.- The-drain-val-ye-w7ii be

- ^` closed an d the tank filled to overflowing with water to dissolve the Na2CO3 slud ge.

Open the h ee l d rain val ve sli gh tly and allow the rinse water to discharge while

= addi^y wa^er ihrough the fTYY iine for at ieast 5 days. (Wi11 also be overflowin g.)

Attach the drain line to the Rupp pump and transfer as much of the insoluble sludge

as oossi ble into thetrailer for disposa-l at--1o0-H Basin. 'Shovel the large pie ces

-- --- ------ of-$1'u'dg°c into a pla5tll iined drum for later disoosifiinn.

a

Submitted By EA Weakley, UNC (2-3378)

APProved By! Approved By PAV ^•.
^_

Manager, F e s ngirt ing Mana , ironmental
Contr

fL _^
L/
,iez:1 L` Q APP H-19

I 1 J
nl.l.CpLCU oy 'l7 •-t `yl.C -"'""-`^'\

Manager, Fuels Operations



CHEMICAL WASTE DISPOSAL PERMIT

10-2-80 Permit NoDate

(^,,^,^,^! l a

4-80

nllan+ity 100 gallons in two 55-gallon drums.^.._.._. _,

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Used Fremont silk screen cleaner from the Sign Shop in 3713 Bldg. having a

-----------__ -- --- rHof 12.1-12.2 and which contain5partlcle5 of silk screen paint. New Fremont

cleaners contain glycols and Na metasilicate::

1,4-
r_....

e^ionsv• 11^'a;^^-Delh:+arts--(u°a^dv meta,r Be U CationsIIG 1 i etc11 NI f- l 1{ )
^

, , ,. , ,^ . .U_ .
J.

I^y 'S

induction coupled plasma spectrometer analysis showed the following harmful

impurities: 500-1100 ppm--K; -90=100 ;pm-8-a; -410-S0--ppm- Pb; 40 ppm Zn; 30 ppm Cu;
t=,,

- and 5-10 ppm B.

- ^^ - -- - -----Di']p°usal- ProcedE}re$-(-By - Fuels--Eng-i:3oer i ng)

The used cleaner from the silk screen cleaning tank was pumped into two used

- drums. One of these--drums--was--afl-e,lpty ai1---drum;-so-the-saTuti-on wili have some

- oil floating_onthesurface.Thesolution from this used oil drum will be

(7) -=transf'erret into-a?a oper top 2drumand sheets of 3M-Type 156 Oil Sorbent will be

---------''-"--- ---- -1-IU6SCUViILLpW-aUSVfuLIIC V11.

After the oil has been absorbed, the solution from this drum and the second drum

wil', be transferred into Tank 9 or 10 in the 313 Bldg. and pumped into the

outside waste storage tank.

Submitted By

Approved By

n........L...l o..
_na.^.cNwu oy

^

Approved Bv W
^ anager( mental

Control
^

APP H-20



r-?---
I _-.BNWANALYTICAi LABOPATORY-- 3720 wLn-n,•

I/ ^"^ RaS^Pil^
^r. •^^_a•^-••^- REPORT OF ANALYSIS

PaciLc Ninlhwafl Labnraiorics

cwl

$erial No
i- -__.-._ _ - _-_

CON$TITII FNT . A n1 AL Y5IS

._---

L ^/t^.,,.,...^..^ ^^J\2,^...,r^^
^Sour ^7/ /^• /tl

^ ^pr Fl //n /l.r A

For- . .. Sampling Oata Tlme /1

_

_.

Area

// _ _

PM

{ Oan Reported
AM

PM

Raport

A-1700-165 (7-79)

JL•. _

^,^^c IShcIC11C
Pauilc Norlhwe,l labnralnnra

^
G_nr;al Np-

I - U ^ti'.b
A t
^ q

-1 - -i il u,^.==n r •i o_.,.. ^.

iSnu^t

rgn SamPling Date

Are.

$ubmnletl By

--- - i'• f i i-, i_ _
Remark•

BNW ANA4YTIGAL-LABORATORY -07^n gLnG

REPORT OF ANALYSIS

CONSTITUENT ANALYSIS

In̂/
AM /a^

rm

O..ra Reponetl Tlme '.e M
PM

AnalVrt RaPOrt AoProvaG

A1700-165 (7-791
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CHEMICAL WASTE DISPOSAL PERMIT

Date 11-7-80.

Quantity 800 gallons

Permit No. 5-80

Nature and Source of Material ( acid, basic, neutral, pH, organic, solid)

__ Cltan waste #rom stiake-liown-_tes_ts--of aci-d dfaestinn system in 234-5 a1 da,

pH > 10.

; .
4.- Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

^ c,N aN O, and NaSO4
^-,

...i
. . ,

Disposal Procedures (By Fuels Engineering)

. The empty 3000-gallon tank trailer wi11 be sent to the 234-5 Bldg and the waste

- solution wil l be pumped by HEDL-personnz} i-stD the tank trailcr using a hose

- inserted through one of the top openings.

^ The l o aded waste sol u ti on will be transferred and dumped into the 183-H

Evaporation Basin. Ten other loads have been disposed of already as covered

by Permit Nos. 1-78, 2-78, 3-78, 1-79, 3-79 and 7-79.

_Submitted By RG Cnwan HFDI (f 5215)

^utlf 1^1^ ^1 `app. v a nY f'ii ^s oy

--- !"^^agt^F e1s.-Er4zneering Mana9 , vironmentai
Control

APP H-23
Accepted By (7/^^j/

jtrager; Fuels Operations



Lsr^^

CHEMICAL WASTE DISPOSAL PERMIT

nate_ __November_26. 1980

juantit,^ i"u00 to 11

1700

Permit No.

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

-__--_----__- _--.B3i lcr.c l caning solutipnc5 abou t 600 gallons originating with a pH of 10,

20"u gallons at a pH of 5, and the remaining rinse water at a pH between 6 and 7

Ur^

[ •.

^-̂
,^^ t•,^

Major Pollutants [(,Heavy metals, Be, U, Cations, Anions, e tc. )
.

.

V f-10 iC-

Fe. Cu. Ni. EDTA ( max. 300 lbs). Ammonium oersulfate ( max. 450 lhc)anua am[[,nn ia

(max 200 aal): ethylene diamine ( max. 55 lga ). hvdrazine (47 gal) ThinurPa (l;n lb m<
L'D

Disposai Procedures (By -Fueis Engineering) Fluid wi11 be used in the 1717 Building

at 100K. Pumping to a tank truck should begin on December 17, 1980, and be

leted by December 22, 1980.

The loaded waste solution will be transferred and dumped into the 183-H

^ Fvannratinn Racin

_ _ _ _ _ _ _ _ - C....;_^ubTit.ed-By E l, , n ^ rit" i- r si ar ^^y^neering,-PNL, 3720/114/300(6-50

Approv.edBYS^: APproved Byek<
Nanage , ( e s Eng neering Manag , ronmental

/f _\ Control//. .

Accepted By - - ^/J,2^^/V APP H-24

446daaer'.^FuPls Oneratinnc

6-80

/ • Lb'^^ J



^

CHEMICAL WASTE DISPOSAL PERM:T

------- Dat°.. 9_l^_Ql
n...,...:a e:
rum^l, nn.

Ouantity 300 gallons ( 6 55-gallon drums)

1-oi

Nature andSource of Material (acid, basic, neutral, pH, organic, solid)

Copper strip solution from U depleted U extrusion in 306 Building.

, ..$ Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

""'` _Dgn7e}g^1 tl /n Ona n nnn ^
.:. ..r .; :.j - . Lt, iUjyai = 0.0 IDS.

Cu = 1.46 lb/gal = 438 lbs.

HN03 = 2.63 lb/gal = 789 lbs.

Disposal Procedures ( By Fuels Engineering)

Ivla^------ -- - __ ,.1-- n„ ,mn t̂ "̂'. tra;r Q̂i^^ _a;, ^^,. r°..h^" r,,° . s-•rd -sofi0tion-into Tank
^ _

10 ( C ut t
-

ri
.

P)\ .r , ,

..wll e^l r̂ anKlu is _ eing drained t o t he f.hemical Waste System. Rinse

out barrels_with wa.terand pumn wash Sniu+inn i nto Tank 10. Return

- ^ barrels to 306 Building for re use.

Th e dispos a l of t h is depleted uranium solution is a routine procedure.

The last disposai permit number was 8-79.

Submitted By KV Clark, PNL (6-5688)

Annrnvn.l G^..•,.^_ ^°-.._^
Dn:, _-___ _ 1'WCU ;y e

Manager, Fp is Engineerigg_Mana nvironmental
V orI L

Accepted By APP H-25

Man..^ f ,.. n....vu^l___r:.._} .-, Ue^a al^^^+u.,̂



BNW ANALYTICAL LABORATORY - 3720 SLOG.

REPORT OF ANALYSIS
Paaf¢ Norlht.esl tabnralories

Serial No.

0 04,17

CONSTITUENT ANALYSIS

Sdmple Of

a?
5 purc.

Fpr Sampling Da0 Time
AM

Area

^

PM

-
--- _

Submittatl BY 7 4 f A __
___^/̂/%f y%y•7/^y^ %_-/ -̂^-s/(.

iV

I

l^v_
i ^ O

_% %L
/

Zra^G^/

^
.

. - - '• ^ ^ _ •^^ ^ ^ . .

'd^,

r-.

^ ^ ^....

,:.

• •.. rL:;;.
AMD.:e ••^^^c•/

/ I_ h` , 1^- V . - - - -PM

tC^`f Rt Analytt

s:... ^

^

A-1700-165 (7-79)

APP H-9F
2 -



CHEMICAL WASTE DISPOSAL PERMIT

ri^+e
ua^c Permit No. 2-81

Quantity 500 gallons

liaturg $nd Source -of -Material (ae4d,-bas.c,--neutrai, pH, ory^anic, solid)

Clean waste from shake-down tests of acid digestion system in 234-5 Bldg.

> 10

---TYJVr-Poiij1a- ''--^--- -- -,_ 11,,.._,.^ (Heavy metais,
Be

, u, Cations ,uaz^ons AmonS, etc.)

NaNO3 and NaJO 4

^^ ...

Disposal Procedures ( By Fuels Engineering)

The empty 3000-gallon tank trailer will be sent to the 234-5 Bldg. and the wast e

sQ3ution w 1i be-y;;,^Fed by HzOL persQnnel into the tank trailer using a hose

- inserted through one.of the top openings.

!-'? The loaded waste solution will be transferred and dumped into the 183-H

Evaporation Basin. Eleven other loads have been disposed of already as covered

Permit Nos. 1-78, 2-78, 3-78, 1-79, 3-79, 7-79 and 5-80.

• Dr ^,.^.,,.. u[ni !c oaicl
Jljbml}^ed

..
pV ^•^+ wnau, iicui. \ V-JJaU/

n

Approved B
_

yLar Approved By4t'
Manage , Fue l s Engi eering Mana , E i nmental

Contro

ALCe^ted BN By
-- APP H-27M^ger, Fuels Operations



Grr--vL^'^

CHEMICAL WASTE DISPOSAL PERMIT

6ate 12-3-81 Permit No. 3-81

^----^-- -- ------------ ----- l2Udntity - 5 ga}lonS -of 6 differeiit iiiixtures ( see list below)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

€=^

^
.^

•^, . r^

^

Unneeded solutions for dyein9 and sealing anodized Al surfaces: Found in the

Sign Shop, 3713 Bldg.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

See listing below.

Dis{)osc}1-Procedur^s- (4y -Flfel-s-Engi-neeri.ng) All the mixturac aw+ rmmpatih1a with

our neutralized waste. Add these mixtures into Tank 9 or 10 in the 313 Bldg

and transfer into the outside waste storage tan k. Wash out containers and

^ dispose of empty containers in waste lugger.

Meta l Content, ppm
^ Trl tif'r t i ( 1 c A1 ten_ ^_a_en ^al on pH ... A s ra Co Cr Cu Fe Mq Ni P Sb Zn

Ni Acetate 1/4 3.24 20 13 12 2 1 1 1

Cu ND-120 1 1/2 7.79 32 90 7 1

C 2140 Green 3/4 7.45 9 3 3

Ni Sulfate 1 5.34 1 1 1 1 1530 5 1

MT-110 3/4 8.43 1 25 4

' Red ZR-130 3/4 8.92 23 80 4 2 5 1 1

r

Submitted By EA Weaklev ( 6-3378)

Approved By )Z-3 ^' Approved By ^Mw d4'r^

Man ger, fue s Engineering Manag vironmental
Control

Accepted By APP H-28
Ma n Fnalc Moratinnc_ ..-.._-,_. , . _,..^/ _ - . -• --.......

3
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Parwc Nnrlpirr•. i labnralunr^

NO.

---_
S.mpi.Ot

8up i .tlBY ./

_ - - -
I - - . _ (

--

^^

-- - -- -. - a R pcrt.e

AMfY(t '

^

c w'I-)"P 1•^?
BNW ANALYTICAL LABORATORY - 3720 BLDG.

REPORT OF ANALYSIS

CONSTSTUENT-- ANALYSIS

F^z
^ -^

Tim.
AM

PM

^ i,ii -^ZP ^r 9

`

- ,>A

A" s .-^.iJ ]pf--
Y l1
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I Report Approva
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APP H-29
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Paul,< nnrlht•^rst Labnratonc.

Serisl No.
UV I

Sampl. Of

-a:

Aro

SubmittM By

^A.m.rt k

^.... ___

--
-^ Oct. Roports0

Anslyst

- ^ ^

Timra

i w Dp
BNW ANALYTICAL LABORATORY - 3720 BLDG.

------- - - REPORT OF ANALYSIS

CONSTITUENT ANALY5I5^-

0 - ^r"'1r

/

/

Time AM
PM

f

Cr• ^o
^ •

1 _'^ ^

h R

r ^+ S y

e. SI^Br`

PM ^v •
^^^ti.

R.port ApnrovW
. .

.. . •- ^ ^ ` ^ - , . .

• " ^ ' A-1700-16!
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^ BNW ANALYTICAL LABORATORY - 3720 BLDG. •
- ^ ^^v'^ H.+IIA

^ ICaF^'Sd11C11C i REPORT OF ANALYSIS
faui2 NmmwNi iannvalnnrt

S.ri.l No. CONSTITUENT ANALYSIS

S.mPI. Of

U/

j Sbb.n

T^
or AM

^^. i...
7

^-}^^ Submitbd BY

^-
_

>_. .
1` - . . - _ _ _

_ - _ _ ^M^ ♦ "^ [ ^

O.t. R.PPrtntl AM

^.. //-// -

('̂
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^
CHEMICAL WASTE DISPOSAL PERMIT

Date 1-5-82 Permit No.

i. „_._ ^...._-^
llllant7 ty .^i:1:1 ga 1 :^^S ^n =j-ga i i nn arum5l

1-t52

J Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Copper strip solut ion from depleted U extrusions in 306 Bldg.

^

n-. Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)

Depleted U(0.20% U-235) = 0.152 lb/gal = 45.6 lbs.

Cu = 1.31 lb/gal = 393 lbs.

HNO3 =< 0.1 lb/gal = < 30 lbs.

(Uther-impurities-see-be-iow.)

.^,
Disposal Procedures ( By Fuels Engineering)

-- Use barrel pump to transfer acid solution into Tank 10 ( Cu
-
5trip) wheniank IO

^. •
is being drained to the Chemical Waste System. Rinse out barrels with water

and pump wash solution into Tank 10. Return barrels to 306 Bldg for reuse.

^-;

The disposal of this depleted U solution is a routine procedure.

.

-- The-Yast-dfisposal-per7nit was 1-81;-dated 2-12-81.

Imp ur i t i es: 100 ppm Zn, 42 ppm Fe, 28 ppm Ni, 20 ppm Ti, 16 ppm Ca

Submitted By KV Clar k, PNL (-5688) _

Approved ByfQ^'
'

I-S Approved By
Manager, ue s E gineering Mana^r, vironmental{

_. - .__LUnt1U1=^

___._.. _.__ _ / ^ •

Accepted By /^^^^^ APP H-34
MpPayer, Fuels ^3peraiions
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- _ _ - Aaa I I J _ ^^X ,II PM 12/
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. . i . ^ "L- . 3{
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A^aiYt< - R1Poet AGGeovW
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3 •

CHEMICAL WASTE DISPOSAL PERMIT

n^".,,+ ni.
fClllllb I\U. - 82uate

1_ S-o2

Quantity 50 gallons in 2 30-gallon drums.

Nature and Source of Material ( acid, basic, neutral, pH, organic, solid)

Used Fremont silk screen cleaner from the Sign Shop, 3713 Bldg., having a

.;^_ - )I -^

pH of 11.78 and which contains particles of silk screen paint. New Fremont

cleaners contain glycols and Na metasilicate.

s-.- .
kiajcr -Poilutants -(Heavv matalc_ Be, U. Cations, Anions, etc.)--,^ .;

^- -jnduct!on-coup-ied plasma spettr©meter ana
y-

, ^
•'C ^ M

Fr^ • •

° impurities: 28 ppm Ba; 26 ppm Ca; 140 ppm C u;

c„^
- and 5 ppm Ti.

showed the following harmful

12 ppm P; 26 ppm Pb; 3 ppm Zn

Disposal Procedures (By Fuels Engineering)

Add solution to Tank 9 or 10 in the 313 Bldg. and transfer into the outside

--------- ------'riast@- sto rage..tank-, ---WdSh--L'ut-dr!!ms-and--saYe for reuse.

emc„ +^ ^., ^tion previouslydisposed on permit 4-80, 10-2-80.
"`•^^ F

.- n enl i

Submitted By -€A-Weakl-e 15-3178) - - /^

Approved B.4^ I - S-jL Approved By
Manager,Fuels E gineering Mana er n ironmental

Contro

Accepted By ?Ti^ ^^ APP H-36
ager, Fuels Operations
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0/ LAB NO

EHGGGVCAIHAC

BURN # 1 WEST 11:23 21DEC81

vtlo*i_.t'7 WFQT 11'?W '^1fiFrR1

BURN # 3 WEST 11:23 21I^EC81

BURN # 1 WEST 11:23 21DEC81

yJ0 .013 . "v10 .:'85 .265 < 0 -.01 -.00

. 000 0 .098 ^: -.00 •. 0 <. -.00 .001 .007

4 1 . 7 .000 -;:: -.01 . 1 1 0 .260 -.00 0 17.6

.009 1.iF;

1001 . C-04
.^r.^6 .. -.00

c^-,
VJ1 VJ1 \ -.00 J0r4

BURN # 2 WEST 1124 21DEC81^,..
Le, 2 6 3 4

n .010 .008 .280 ^'.6:: -0 -,00 .r,i;0 OVi 7,:SU
.000 . 0 .094 - .00 . 0 . - .00 .001 .015 •VU?^ •'-') 2
39.8 < .000 -.00 •059 •257 < -.00 .006 17.3 .006 <.. -.00;w.

_ .056 .028 < - .00 49.1

BUnN 4 3 WEST 11:24 21DEC81
2 634
.001 <:. -.00 .007 .2 52 .?64 < 0 < -<0f -.00 .008 1.13
,000 < 0 090 -.00 < 0 < -.00 ; 0 .004 .001 .001

42: 7 <( :0-v0 =- : VO :191 -.00 % U 17.6 .006 -.00

- .056 .029 -.00 51.1

AVERAGE WEST 11:24 2 1DEC81
2634

^' 4192 1174 987 2473 3192 95 4279 929 242 8178

1615 235 1166 922 7323 422 72 3343 191 °i72
57799 1919 303 283 11176 2739 3975 118429 146 6509

810 340 686 16052 1727 10009 7608 12596

AVERAGE WEST 11:24 21UEC81
is

2634 ^

AL AS n Bfi CA CD CE CO CR CU

0 _ .004 - -fj08 2 6^ < 0 ^ = .01 - : VV 007 7.-.vi

I:Y EL^ F^. Gr K LA LI MG MN MU
.000 < 0 .C^94 < -.00 <, 0 <: -.00 < 0 .009 .001 .003

Nfi NII Ni P. ^ RU SB SL' SR Tt

41.4 < .000 -.00 .120 .257 <. -.00 < 0 :%.5 .006 -.00
^ .Ti cn/ ZF Nn

n^n .A^9 < -no C,n. ^
. .

f` r

_.

1 ^ YY

_ .... _ . .1 .^- I -nr:
,

V\: ^ - .

c. _

C,^ • Z 6 d a<^ (^ ^ ^ Z;- r_

< I L U^ ^
9PP H-38

04158

^^ -z-^^

SA SIGN SHOF' DIP TANK 1GJX '1IL2%HCL F'H

WEAKLEY



CHEMICAL WASTE DISPOSAL PERMIT

Date 7-9-82 --- Permi't No

7- /7-8z

_ ,,...... ,;n^•;.1 °. 1^' ^^'IndO of s^lid.---QudntiLy--- 60 galiu^u i iyuiu u ^.. r....^^...,

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Excess and unmarked materials found during container survey by Shop Operations:

35_pounds of oxalirr arrid i^313_Blda., 55 aallons Oakite LSD in 303-K yard, and

..
ab o ut-L .L

5 gal, f3nn--I
. °•°'•"u,. a ,;n••;a

uarncu i iyuiuu^
n^„+ ofcanL v•.w

^v
u.

m Major Pollutants ( Heavy metals, Be, U, Cations, Anio ns, etc.)
,.._

Unmarked liguid: pH 13.3; Cu 6 ppm.

-_Oakite_LSp; pH 1 3;7; Al 10 ppm. Ca 23 ppm, Cu 18 ppm, 51 3800 ppm & Zn 13 ppm.
• •

I._S^.

Disposal Procedures ( By Fuels Engineering)

Add unmarked liquid and Oakite LSD to Tank 9 or 10 i n the 3 1 3 Bldg, rinse out

_ drums, add rinse water to Tank 9 or 10, and transfer empty drums to empty drum

- disposal location by 3710-A Bldg. Add the oxalic acid to Tank 9 or 10 and

r^. L

dfissolve in f1Ut WaL
LeT'. Dispose cun i^a ..ri ns 41 11 ,i ..ua^ ua ,iu••nyyn--SpGSe of--g niii.•^cer.

Submitted By EA Weakley (6-3378)

Approved By 7 -d- pproved ByGMV l^J\tS/\tlly^
1^ Mana er, Fue s ngineering Manage yy' onmental

Control

Accepted By APP H-39

yyYanatjer, Fuels Operations



alew^

,

^

CHEMICAL WASTE DISPOSAL PERMIT

Date 11-5=82 Permit No. 4-82

ouantitv 13 gallons liquid

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Nitric acid solution found in abandoned pipe from old slug pickle machine.

Major Pollutants (Heavy metals, Be, U, Cations, Anions, etc.)r-`.-

-" HNO.. = 0.32 lb%gal = 4.2 lbs^:-° --^

IT U 607 ppm = 0.07 lb

Y.

Disposal Procedures (By Fuels Engineering)

Use barrel pump to transfe r acid solution into Tank 10 (Cu Strip) when Tank 10

is being drained to th e Chemi cal Waste System. Rinse out barrel with water

and pump wash solution into Tank 10. Return barrel to 303 - K ya rd.

r,

Submitted By EA Weakle

Approved By
LoV.ana gefr^ es

Accepted By ^ti^
hXanager^Fue]s

/.'

^ ( 3 378)

/i-S proved By
n i eering Manag n ironmental

Control

APP H-40
Operations

^2^
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LeWTlL +^-r Frb. J 17K__^

CHEMICAL WASTE DISPOSAL PERMIT

bate 1-17-83 Permit No. 1-83

Quantity 12 gallons

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Used absorbing solution for air-sampling. Neutral salt solution of HgC12.

^

^̂. . ' iln+a +c ( Noavv ma+alc Be II ('7Ma,7or Po, ,, ^. n,., ,, . ., , , , _ tions, Anions, etc.)

M"°a HgCI2 1UU gr%i = 9.8 los.
rZ^
c°.?

Disposal Procedures ( By Fuels Engineering)

- Mix with water or filter press effluent in Tank 9 or 10 in the 313 Bldg and

IN.- transfer into the outside storage tank in the 311 Tank Farm. Rinse out plastic

- containers and return to HEHF.

C

HgC19 solution previously disposed on permit 6-78, 5-8-78.

Submitted By J. Bunch HEHF ( 6-5238)

Approved By 7- . V7^ Approved By OtA& r1"- ^ 1!(43
r^anager, Eriqineerin S oort Manage vironmental

1 Control

--- ----- --- Acce-pted By f/ Gy^3 Accepted By N.A.
anager, Production C6nt-r ^^!znaoer, Fuels Production

APP H-42 ^



r-0..^el^.LQ jh r\ay

CHEMICAL WASTE DISPOSAL PERMIT

n'+p ---4/22/83 Pe-mit Nn. 2-83

Quantity -2 30-gallon drums

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

-- t9sed-Fremont Siiksdreen cleaner from the Siqn Shop 171i Bnilding, havin9

pH's of 10.7 and 12.8 and which contain particles of silk s r n paint niww _

Fremont cleaners contain glycols and Na metasilicate.

LX Major Pollutants (Heavy metals, Be, U. Cations, Anions, etc.)

Induction coupled plasma spectrometer analysis showed the following impurities :

Tr Drum 1-2ppm Ba, 17ppm Ca, 630ppm Na, 150ppm Si; Drum 2-20ppm Ba, 30ppm Ca, 2oom

+., i-- iis?, I-4DDppm- Na,26Qppm P}1-,3DD nnm Si - Pnnm Sr 'tnnm 7r.^

^.,_
v}38E}Sa,l-or.+.,ŵ., °c .iu u ..i cîe

^ r'uu,.
IF u c.,i1 s ^ u

^o
y.,-;, ncc.,.,.,..I

^ u

Add solution to Tank 9 or 10 in the 313 Building and transfer into the outside

^. waste storage tank. Wash out drums and save for reuse.

-- Used Fremont solution previously disposed o n permit 2-82, 1-5-82.
C7^

ti: -

Submitted By B. L. Vedder (6-8903)

f{^.l^^z n^n.,,,ApP*ov^5y- „re, ^,ed By IM1t^^
M nager, , Aine rina Su ort anag r Environmenta

Control-

Accepted By Accepted By O/A
anager, Production Control

APP H-43
Ma aer, Fuels Production
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- !- - ciiEMiCAL WASTE_DISPOSAL PERMIT

na+a 4/95/83 Permit No. 3-83

Quantity 400 gallons ( 8 55-gallon drums)

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

ution from deoleted U extrusions in 306 Building.

-..a^

r" Major Pollutants ( Heavy metals, Be, U, Cations, Anions, etc.)
(00.2% U-235)

{1: n1,=tai-;_ = 3R][ ut
. "-r.---- -_-IVif/galiVn =- 3L6 ibJ.

Cu = 1.52 #/gallon = 608 lbs.
---zz.,.,

^ . HN03 = 1.07 #/gallon = 428 lbs.

(other impurities see below)

Disposal Procedures ( By Fueis Engineering)

Use harralpump to transfer acid solution into Tank 10 (Cu strip) when Tank 10

is being drained to the Chemical Waste System. Rinse out barrels with water

^ and um wash ,olution into Tank 10. Return barrels to 306 Buildin g for reuse.

" The disposal of this depleted U solution is a routine procedure. The last

disposai permit was 1-82, dated 1-5-82.

Impurities: 280ppm Zn; 790ppm Ti; 30ppm Ni; 170ppm Fe; 470ppm Ca

Submitted By K. V. Clark, PNL (6-5688)

-------- - - A„-:-:",°a&y
. ^^-/'-/r....- OJ/J

,,6,^ o,, flxV ^l^
nFr* .^ ^ ^ ^ n̂^prUYgd Uj .-
---°-- cStup, Ort M3nd Environmental

Contro

-Accepted By Accepted By ^^--
M^nager; rroduction Contro9

APP H-45
^naaer, Fuels Production
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- K3
0/ LAH NO 01917 SA 899®® R(LSF'ECI AL .5?/100 50X LiIL

EHGGGVCAI HAC

PLRN * 1 - WEST 14:09 21APR83

BURN t 2 WEST 14:09 2 1AF'R83

BURW * 3 WEST i4:09 I'1hF'F;R3

BURN # 1 WEST 14:09 2 1APR83

2615
183 .052 .008 < 0 .048 .002 .072 .006 .004 17.5

. 008 003 .01° l ?. 0 ^0:1 .001 . 359 003 :-.00

.027 .038 .004 .056 .0150 .033 .010 .120 1001 .0137
c-TJ 079 .028 .007 3.27 29.4.
^-.

BUFN * 2 WEST 1 w.no -,1 aPRR^•,..., ......--
^...^

'l6tJ

1 ` .188 -- .044 .006 <.`. 0 .047 .002 .065 .004 .001 17.^

008 .003 .013 .792 . 0 .011 .001 .360 .003 .011

.03n .031 .001 .074 .027 .033 .003 .123 .001 .038
^.,.^ .078 v --^o-.^ ...v,,-reno_-'-^.T 6 ? o.a. ^,

"BURN # 3 WEST 14:09 21APR83
261:,
.192 .050 .007 : -- 0 --- .047 .A)02 .064 .006 .00^ 17.6

.009 .003 .006.019 .779 .024 .001 . 62 .003 .012

.027 .039 .005 .012 .030 .040 .005 .126 .001 .042

^ .079 .031 .008 3.30 30.3

AVERAGE
2615

WEST 14:09 21AFF:83

4176 892 76i i7l 1777 83 3155 791 180 774t6

1294 18?_ 655 1009 6645 313 69 3793 180 404

31n 1484 264 210 7826 3534 3273 9185 77 5 7.; 6
7-7 272 552 7145 329 9457 6783 1:41326

AVEnAGE WEST .-4: 10 -2 1AER83
IS
61;:r

AL A i T!" rA CIl CE CO CR -- CU

. 1 8 8 .049 ,.:.007 -0- - 0^: 002 .067 . 005 003 17.6

LlY EU FE GD K LA LI HCi MN MO

.008 .003 .f317 .777_ 0 .0^< .001 .361 .003 .008

NA ND NI P F'B R1I SIi Si SR TE

.029 .036 .003 .047 .029 .035 .006 .123 .001 .037

f.i
°.n

7'ld

8 -0

7R
°-0 n--

NA
Z 17

N
- - - --

'^ 9 7

/v7 i v_t"_'D- -t7. '^y^ n
^

,Y^l ^ ^r _ _ ^ /t.'
0 /, 3 . v ^ _. . J

^

^

APP H-47



CHEMICAL krASTE D:SPOSA I PFPMTT

^_^_̂e 7-11-83 Permit No, 4-83ua

Quantity 550 gallons (10 55-gallon drums)

Nature-and-Source-of-Materiai-fazid; basic; neutral, pH, organic, solid)

Copper strip solution from depleted U extrusions in the 306 building.

s.a,,

Major Pollutants ( Heavy metals, Be, U, Cations, Anions, etc.)

rM-" n,.
1
.,ierea ii (n )w )I-7zS1 = n Rn9 #/gallon lbs.-^- _ L 1^Z6.

e-ti
^` L^ ru = 1 51 #/gallon = 830.5 lbs.

HNOL = 3.00 #/gallon = 1650.0 ibs.

- (other impurities see below)

O,isoesal Procedures ( B-v Fuels En4ineering) Use barrel pump to transfer

acid solution into Tank 10 (Cu strip) when Tank 10 is being drained to the

^ ..__0h€miea;W-aste-SySt°m, Ri-nse-cut bar-rel-s-with--watar- and-pumn wach solution

..____-: - -- . ^ r c..:r^: ..^
for

'"..
r ai nio ^aritc ^G. -ie^urn $^rre}s to oCo u u i i u ^ ^ry ^ u^ us2.

=-^

-r•^ .;.^r^. The 1 as .---...-.^- y^^o ^nnea1{ITthTSdE^jleted--uSUlitli^P15-8-r-uil i'in p..r....e

disoosal permit was 1-82 . dated 1-5-82.

-Impurittes: 324 ppm Zn, 54 ppT-re, 30 pps Ni, 270 ppm ?i;-230 pp Ca.

1178 ppm Mg, 98 ppm Pb, 364 ppm Si

Submitted By K. V. Clark, PNL (6-5688)

,e Approved By I

oted- Accepted By-

APP H-48



BNW ANALYTICAL LABORATORY - 3720 BLDG.

Bat1ElEC - ^ T REPORT OF ANALYSIS
1'J,.rrr: \:r.i^.^•..• lJF•.rJIn11P` I _ ^ '

13

^ Ser,ai No. ^'1 ) . ^ CONSTITUENT ANALYSIS

V v-v ^ r ^• ]

. _

Sampla O^

/^-fa^LC.LZ(_ ^^ ^ _ ^ / 3 / ^^^
`

1 . i^J

<

For SamGlin9 Oate Time
AM

FMAru

_ SoSm^tt•a BY__^ i ^ / /!. / ^^ /
^T' ^• ^^/ ^

. . _ _ _ _ -/ Y^' /4 ^_2%r
_ . . _ _ _ .

-^' ^(^G ^%ii •fii^ °'

Re k,

-7i LJ

L[ 4Lcz:) i1L\

7
Time AM^ I . .

Raport ApproveC
^-^"^^ ^Analvst

. t,`,•`^ _; . 1 .

r

`O L4rt-US

A-1700-165 (7-79)
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hi

BURN # 1 WEST 16: 37 13JUL83
]

V •^>^ tYo

^.•

Fiinn #
^.

::
... .

SLIF T 16 : 37 1, 3JUL$ -

/

•

1 O)( pIL
G

7 >BURN t 3 WEST - 16: 37 13JUL83
V

BURN A: 1 WE ST 16: 37 13JUL83 ^43
C
2602

=°-"- -'. v01 . 004 .142 012 .071
.017 .006 .032 1.41 :007 .041 ,001 :590 .001
.010 .070 :015 ,03,6 --- 058- ,0l1 ., 182 .UOL'

_ l ic 3a9 .016 5.29 12.3

t°- BURN # 2 WkS7 16:37 13JLIL83C

ov^

.311 .046 .010 :001 .113 .004 .131 .012 .015

.016 .005 .032 7.36 0 .039 .001 ::;H1 .006

.013 059 .013 .066 :039 .06% .030 .1i9 .007-, ,

.134 .162 :014 4:94 4:83

BURN # 3 WEST 16:37 13JUL83
C

2602
.301 .046 .011 0001 .117 003 .139 :01 3 .018 8
017 .006 .032 1.39 0 ,04"s 0 596 006

^ .015 .067 .017 ,104 ('1 Obl+ 044 184 00:
.135 .164 .015 5.15 4.83

2602

4420 895 730 160 1915 74 2.940 1 :; lYi 410
? 1211 169 6'39 1117 5540 __303 61 4169 177

263 1361 - --?q= 290 --71+1v 334i 3023 4943 69 °'
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C Jr O(Q ^L^X / /'Z^/D ( 1'+'TT+

1 IOnS^^ ^ 3.

GM1^AL ^ASTL ViJ^VJML n t^.N^'j 1Tl.f7

Date ApriT 18, 1984 Permit No

Quantity 3 - 30 gallon drums

1-84

NatOre and Source of Materiai iacid, basic, neutral-,-pH, organic, solid)

-- UsPd Fremont silk screen cleaner from the Sign Shop, 3713 Building, having

pH's of 12.9 11.9 , and 12.2. New Fremont cleaners contain glycolsand-

sodium metasilicate.

F,..A"n
Ma9nr Pollutants (Heavy metals, Be, U, Cations, Anions, etc.) Induction

(°. J

coupled plasma spectrometer showed the following impurities:

Drum l: 45 ppm Ba, 42 ppm Ca, 12 ppm Cr, 10,900 ppm Na, 110 ppm Pb, 2200 ppm Si,

Drum 2: l 3ppm C a, 1.1 ppm Cr, 670 ppm Na, 370 ppm Pb, 340 ppm Si; D r um 3: 42 ppm Ba,

- 28 ppm Ca, 6 ppm Cr, 10,500 ppm Na, 50 ppm Pb, 2480 ppm Si.

----------- ' .. . /n r•.°i.. r°°t°.."°'°.,1
DlSp6saj_-_rroGEdl/TES koy rucin u11yi„cc,i11y1

Add soluticn tc Tank 9 or 10 in the 313 Building and transfer into the outside

- -w3Ste Si 3rlK
.

. _i"fitR wa5'LE S.Or 8ge tdnk; i.rans E
•
ntu anher and

.i y'.'.'-°
^i aii^N

•
------ ^-- Drag€C- --h-^---- -r-1-ti-avrL

-- to 183-H. The tanker load containing the silk screen cleaner solution and the

_-_nex t twLjPads takPn from tnP wastP -stor_aae tank are to be discharged into

- r either Basin #2 or #3 at 183-H; not into Basin #4.

The drums holding the solution are to be washed out (into Tank 9 or 10) and

saved for reuse.

Used Fremont solution was previously disposed on permit 2-83, dated 4/22/83.

Submitted By B. L. Vedder ( 6-8903)

Auvrove£} Kv _Z_
Manager,

Accepted By '-
M ager;

s Design &

By
^^

Manag , vironinental
Control

Accepted By W_ A, .

APP H-51 - Manaaer,-Fuels-Production



1". _.. i . ... i . i

Batte^le
Pacdic Nonhwesl Laboralories

Serial No. '^ r7`•u 0

f

.-.,

L̂6f^e 2^^ /^r'i^
Source

For Sampling Date Time

Ramarks

F^'a

a.^.

Daze apo :C
/.

'AnalYSt

satte^^e
Paci(ic Northwest Laboratories

Sampla Ot

- ^ _ .• - _

-

_ _ ..l^ir]I A^Gf1i/L C^

t;w yy l-
BNW ANALYTICAL LABORATORY - 7720 BLDG.

REPORT OF ANALYSIS

CONSTITUENT ANALYSIS

AM

PM

AM

PM

Report ApprovW

- E
A-1700-165

- --------- - -BMW fINALYTICAL tAt1OF1ATOFIY _ 3730 BLDG.

_REPQRT OF ANALYSIS

CONSTITUENT ANALYSIS

^_/l A/Q_. ^ •Z^
Samp11n0 Data Time , AM

Area /
- //- PM

Date Raoo,tao

AnalYSt

Time AM

PM

Rapor

APP H-52
A-1700-165



)_n

^.

r^

BNW ANALYTICAL LABORATORY - 3720 6l.OG.

i^;^^ BeAo edflei - HEPO„3 OF ,.,NALYS,S
Pacl( ic Norlhwest lzbonlones ^

w ID

^
I

Sari.f i:a. - - ---- ^ -- -- OnNSTITy SNL ANALYSIS

^ (^

SwmDle Of

13auec: - ,? - ^ n . .

For Sampliny Oate Time
AM

Araa PM e^_ •

SubmRbA By

I

Ramarka

^

.u' e^orree Tima AM

PM
. .

;,-,v - Report APprcvad

A-1700-165 (7-79)
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C:. ,., ^^ -, , ) -/ t-v

r

CHEMICAL WASTE DISPOSAL PERMIT

Date May 3 , 1984 Permit No. 2-84

Quantity Approximately 225 gallons in 5-55 gallon drums

NatUr e and 33UrGe 0f -Ma±orifllFaGT^, -basIC,ITPLL'7'a1 y pL+s ^?r nailj t', Cf i i i i

Copper strip solution from depleted U extrusions in the 306 Building. The ^

of the solution is 0.65.

...^
u-^..^ n..ll..a.....a^ iu^^y mptai5> BP-,- U,Cations, Anions, etc.)--'-^s^_-- -------i^.a t^i-=-s.

6,' Depleted
_
U(0.20%

_
U-235) = 0.44 #/gallon = 99 lbs.

-_^
I .OV R/9011V11 - YVJ IUJ.

'yeT`Y

HNO, = 0.19 t/qallon = 43 lbs.

^ (other impurities see below)
^ ^^ r • .

DTSp65al--ProCedi7T`es-(B;}^--Ftiels-Eny-iireerinQ) -- U'e-1Ja,^e 1̂ -piimp to trairs^er aCid

S
. . . .Tie -

C hem i ca l-'luti0n tn^`.6-;aniC--}0-%CU--4i`.r i^t when- T 3n k--1r D-- t-S-bel-in]-ura'Yd-'t6 ^Li1e ^nemic,i

Waste System: Rinse out barrels with water and pump wash solution into Tank

'-- 13. Return barrel- s- to- 306-buil-di-ng for reuse.

This disposal of this depleted U so l ut i on is a routine procedure. The last

disposal permi t was 4-83, dated 7-11-83.

Impurities: A1 1482ppm; Ca-406ppm; Ce-374ppm; Gd-3820ppm; Mg-2220ppm; P-1192ppm ;

si1-Pi14pa`1• Pb_736nn"' ,. Zn-Svvppi; T i° 2 1 2ppi.- - JJVVVIII

Submitted By K. V. Clark, PNL (6-5688)

A
ai/

APprove B V
r
APproved By^^ tJ^^ ti----

Manager, r^uels Design & Projects Mana , vironmental

le control-'Ia

r1ccepzed ^/(iM--` Z4/Nccepted B//^j^/^C ^^cdG
r
C S^^f^

Ma ager, Production Con rol APP H-55 a%"^ naaer, Fuels roduction



CHEMICAL WASTE DISPOSAL PERMIT

Date April 12, 1985 Permit No. 1=85

Quantit}r ---APP*'oximatel;-200-ga]lo ns-in four 55-gallon drums

° - - .. . . . . ,. ..
Nature and 5^urc^ Df MaterSai (acid, basic, neutrai, pH; organic, sol^d)

Copper strip solution f r om depleted U extrusions in the 306 Building. The

oH of the solution is 0.22

Major Pollutants (Heavy-metals; Be, U, Cations, Anions, etc.)

Depleted U (0.20% U-235 = 0.394#/gallon = 78.8 lbs.

6 !i

r,._i rnAl..-tt„n = 4gn 1h 5 _
\.IU I.VVII/yu..r.. .rrv . „

HN03 = 0.07; gallon = 14 lbs.

- (other impurities see below)

Disposal Procedures (By Fuels Engineering) Use barrel pump to transfer acid

solution into Tank 10 (Cu strip) when Tank 10 is being drained to the Chemical

Waste System. -Rinse-out barr e l s- with water and pump wash solution into Tank

10. Return barrels to 306 Building for reuse.

r-^

This disposal of this depleted U solution is a routine procedure. The last

,} . ._ . .:msia.ar n ne . I_a-A r ^ nn

---- ---- ----- ---Ul^p^l]Q^ pCllllll, nuJ L'uT, uu^cu :^^.)ri,^•

imputrities: A1-1400ppm; Ca-300ppm; Fe-150ppm; Co-60ppm; Mg-2000ppm; Na-1600ppm;

P-600ppm; Si-700ppm; Zn-300ppm; Ti=150ppm.

Submitted By

Approved B3C,

Accepted B,y-

v. `!. C1ark PNL (6-5688)

' - • y"j^^
h1l fti^proved By^k )Nq
er, Fuels Design and o•^¢c^{^ Mana e, Environmental

Control

Ac£epted By S
er;=FToductioi fontroi APP H-56 anaaer, Fuels rod ct on



RNW ANALYTCAI- LARORATDRY - 7720 BLDG.

Co"m

^-^-.

a.:-.

0",

^ '̂^." Q -Inoiio I I_ - - -T+^a^ I - _ ^----Fi tYV --FSI- - FlOF--- ---

Pa<irrc Northwest Laboratones

^

5.na No. r CONSTITUENT ANALYSIS

I

01S:mpb

,pYrC. ^H ^,w •^^

For - Sampling Dsb Time AM

Aa:^ I J^j/ ^d J - I PM co"
5vbmiR:d tlY ^ D _ ^

^^.^l^

R:m:rka ^. •

5
i

4
/

3oG ^ /-^6
^ ^ nl

b:u R^pprbE Time AM

PM

AnalYat

^^.

n

A-1)00.185 (7-79)_..

L
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-.:EPD'TEU 1^hLUES ^ lc ^ mJ- Cc -^tM S{ SJa ^

y a^ F

LAB No. U I F S)

v E vi

^ Di 1 uti on i r; - 7

Tactor -
qnQ C-I-

i
- j{^ -rU.i- •- yoC1

.. . . . .. - . . - - . .

B .01
- -

`^

Ba .002

Ca .01 oQ

Cd .004 I I =t r
Ce -.04

`- -.-'
^,. Co -.O1 ^Q J
^._... ^

Cr .02 Ov..y ILI
Cu .004 iOil

Dy ! .004 ^

tll .UDL- _
r i

Pe .005 !" 1^ 1 °S I ^? I I
Gd 1 ^

K .3
_ .̂

La .008

Li .004

- Mg .06 2000

- ^----
_._. . Mn-^ ning i - { - -- -- . - - yl ^ .

Mo ol 3 1 f ^1
Ka_ .01 „A^ I :! 1 i i
Nd .02

-- -- - -- ni uc

P .1 A L/^n11 ^^^- -
Pb .06

Ru' .05

Sb .05

- Si I _np n n n P

Sr .002

Te .06

„ u0^ i S 0

Zn .02 00 It
Zr

. nno _ ^ i._ I I

--t--
!Cs ^

-

^ !
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CHEMICAL WASTE DISPOSAL PERMIT

Date May 10, 1985

Ouantitv 80 gallons

Permit No.

° Nature-ard -Source-of--f9at2ria1-(acid, organic, so'id)

Used Turco Decon 4512 A solution from Tank 13 in the 313 Building Slug

_--- Reyovery area, containing phosphoric and citric acid, with a pH of 1.0.

Major Pollutants (Heavy-metals; Be, U, Cations, Anions, etc.)

`'l' HzPOQ - 0.38 # gallon; Ca - 18 ppm, Citrate - 1400 ppm,
.rl

Fe-4ppm; Na - 30ppm; Si - 7 ppm
i"

DiSp3S2i- ^r-si^8d:ire5 ^} _FUelS Engineering)

Pump soluiion from Tank 13 into Tank 2 (waste acid neuiraiizer tank) af'ter

- 50% caustic solution has been added to the tank in preparation for neutralizing

_. a batch of waste acid. After Tank 13 has been emptied, rinse with water and

r pump again into Tank 2. Finish the neutralizer with normal waste acid from the

334-.QstQrane tanks.

Gnmitto.t By JK Marshall (6-1859)

-- ---- - - r°.^p-r^v^^

Accepted By

^ - dw`.`^ S aLZ Appro,ted By
ager, fnqineerina Support er, Environmental

Coniroi

Accepted By st ^ S kldl
ager,-prodtctao. ro trol ApP n_59 aaer, Fuels P uction



CHEMICAL WASTE DISPOSAL PERMIT

Date 5/21/85 Permit No. 3-85

n,,;antiry App r oxi mate ly 20 empty 55-ga ll o n dr um s

Nature and Source of-Material ( acid, basic, neutral, pH, organic, solid)

----- ------ ---------------`i1rUm3EOFtt-ained 36ro SUlTUriC dCldTOr use withthe deionized water system;

residuaJ acid- remaining- in the drums needs to be washed out.

'^--:
Mainr_pellitants(Heav_r metals,_Q ^j C__ e,_ ,._ dtlnck5,Ant9m, etr_)

^+ • ^ H9SOfl - 3.81 #/gallon
^. 3

Dissposa oroc,odures ^8y Fue-i s i,eering) Rinse the drums with water and place-ngn

the rinse solution into Tank 17 in Slug Recovery. Rinse ea c h d rum twi ce. Pump

*_ he r i nse soluti on into_the waste-acid neutralizar tan k ( Tank 2) and neutralize

in the <ame mannor as t he ,.ue+e aria

r^

Submitted By JK Marshall

A pproved B Approved By ^^ S5

Manager, 4fuels Design & Projects er, Environmental
Control

Aceepzed_Sy -'--- Accepted By---- -- - - ---
66M nager, Production ontr 1 APP H-60 anaoer, Fuels rou ion



CHEMICAL WASTE DISPOSAL PERMIT

Date October 16, 1985 __-_ Permit No. 4-85

Q;.,antity Approximately 200 gallons in four 55-gallon drums

Nature and Source of Material (acid, basic, neutral, pH, organic, solid)

Copper strip solution from depleted U ext rusions in the 306 Building.

Major Pollutants ( Heavy metals, Be, U, Cations, Anions, etc.)^..
r...

Depleted U-0.249#/gallon = 49.8 lbs.
^..^

Cu - 1.19#/gallon = 238 lbs.
rr;

HNOI - 0.032#/aalln n = 6.4 lbs.

- Disposal Procedures ( By Fuels Engineering) Use barrel pump to transfer acid

solution into -Tank-]0^Cu-strip) when Tank 10 is b2ing drained to the Chemical

Waste System. Rinse out barrels with wa t e r and pump wash solution into
N,

Tank 10. Return barrels to 306 Building for reuse.

r D i sposal of this depleted U solution is a routine procedure. The last

disposal permit was 1-95, dated 4-12-85.

ilmlPuritles: Al-79n nnm• Ca-250_ ^,...., „ppm; Fe-50 ppm; Mg-1200 ppm;.Si-430 opm:

Ti =on n.,m
YM" •

Submitted By J. K. Marshall
y.

l^l^j-̂ ZS_gs
yY //

-Approved By^4^^^^% Approved By ^' ; • ^ o

Mdnager, r'ues.Manufact;'r,ngEngrny. Manager, E,n,v;ro^;ental
00^w Pre+ect/on

Accepted-By Acr.ented By h ^^+ lL-jl d
Manager, Pro uction CohtroT --APp-H-51 anager,-Fuel Production
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APPENDIX I

STATEMENT OF WORK: WELL DRILLING SPECIFICATIONS
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APPENDIX I

creT CMFNT OF unaK• WELL DRILLING SPECIFICATIONS,

183-H SOLAR EVAPORATION BASINS

The Statement of Work presented in this appendix contains drilling speci-

Tic,&tions -fAr-wells i_ns_tatled near the183-H Basins during 1986 under the RCRA

Compliance Ground-Water Monitoring Project. The Statement of Work covers gen-

eral requirements, quality assurance, preparations, construction materials,

hydrologic testing, and a description of work.

.
^,

iZ

r-l

1-4



....- - - - - -- rnI _)w,----

STATEMENT OF WORK

WELL DRILLING SPECIFICATIONS
183-H SOLAR EVAPCRATION BASINS

July 15, 1986

1.0 GENERAL

1.1 Scooe of Work

The purpose of this contract is to furnish all labor, equipment, and materials
necessary to-drill,-i,nstall,^evel-op,-and-test at-lgast-1-6 and possibly to

i-: 25 ground-water monitoring wells. Currently, 23 wells are planned (three
fi clusters of three wells each and 14 single shallow wells). However, the

1111
^' humber of single shallow wells may change as drilling progresses.

c^_ +
These wells are being drilled as part of the Revised Ground-Water Monitoring
Plan for the 183-H Solar Evaporation Basins. Drilling and testing of these
wells will provide additional hydrogeologic data, telp determine the extent ,if
low-level ground-water contamination, and help ce"ermine the rate of moveTent

- of trace levels of hazardous chemical wastes within the ground water.

1-2 Work Lncation

itFiS 3ft@rs are i0cated i n the IA -N Area Of the uanford Site
-S^-ate-0^iia-strirtrgton, approxirately3-frt*ad-miies-north-of Richiand.

------ -- ----^1,^°-TS {j€arry marked andIaDeleU in the field with a painted stake

'n the
Cach 'del

Figure 1
° is a map of the 100-H Area showing existing wells and proposed new well locations.

^ 1 ,,.-ltl: f_L_J..l
i
_

t..^ uriiiina ^cneQUe

rri,1.I4jja-fOr-th.-s-c3Rt-ract-`ahal-l--b@-EOnilur.ted i-(1 ta-6h7sc°sc-The-firSt-Ehase

will consist of dri'ling 16 weils; seven single shallow wells (WI throuch W7,
Figure i),-and three well clusters (Ci through C3, Figure 1). Each cluster
will consist of one shallow, one intermediate, and one d eep well, apprcximately
25 feet apart from one another. Construction of the wells in this p hase will
commence--August1,1.Q$6.-and--be-comple+ed--on.-or.-befora--Decemher.1,.1C,06,,

Currently, seven single shallow wells (W8 throuch W14, Figure 1) are planredfor
the second phase of drilling. However, this number may change as driiiir.g oro-
gresses. Construction of the wells in this phase will commence '^arch 30, :987
and be completed on or before May 29, 1987.

- - --- - =--1.4-' Workiry-Hi,urs

Work will be performed on a five-day work week schedule, Mcr.da;-Fricav,
between the hcurs of 8:00 a.m. and 4:30 p.m. The work wi?i be icne on
CdnSeCYI_fiveWCrkfiftg Qay$ OVe7-tnEtieTTOd-C^f-^;le Gontract. uay5 ^u`t

I-5
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PNL-SOW.183-H

in this schedule are those holidays observed by PNL staff. Scheduled hclidays
t-..^- e - - F -^6'--_ yhy.=;•"•^_" 7'f -_ o^^ 0for ^1se contram^t „eri,,..r.d a, .: Sgp " .-.....,:•omF°r ^, :...._...__: _. , 1986 and May Z C._, 1_87.
Ezceptions may be made in the work schedule if mutually agreed upon by the
contractor-and PNL.

In the event that special tests (i.e., geophysical logging) must be performed
during drilling operations, standby time will be paid. Standby time will be
-held_-*_o-_a minimum_and is estimated to be 40 hours during the period of this
cditract.- The PNL-geo;ogist and driller will both sign and date the drilling
log for approved standby time.

Downtime not specifically ordered by PNL will not be considered as standby
1l

be ma de .---,^,^ -----f-irt^e-afl' no compensation will ue mue

KX5
', 1.5 Equipment Reauired

The contractor is required to furnish all labor and equipment necessary to
drili, instaii, develop, and tesf these we17s as specified in sections 4, 5,

I- -aad-6-Qf-this-Contract, aflid-a3-5`nfiwn in the contract figures. T'tese wells
f10.i fiiethr7d=iisIflq-drlvebarrei-nng':nr hard

Y^-^^•' a-..1
^uu:a.

"aLPriaiS-Kecuired

The--con*_rac*-or-is-rPquirEd-to-+`-urnish all

^ sary-to drififi;-instati,-develop, and-test
4, 5, and b of this contract, and as showi
used fllrin¢--t!3e dri'1?ng ope-rati3ns--shall
Fire Staticns.

1.7 Contract Fioures

well construction materials r.eces-

-t`nese-welis-as-specified-il-secticns

i in the contract fiaures. Water
he-obt[ineei fro.m-the '0.0_ r^ ?;?O larea

f, The contract figures are not to scale and do not attempt to show exact details
of well construction. Exact measurements such as completion depths, amount of

--- ---- - -- Utel`#ais-osed;-jotnts;-SpatTrij;-e'ic:--shali'be-determinea Tn-the-fTeld by FriL.

1.8 As-yuiit uiaarams

As-built diagrams for each well will be maintained by the PNL geologist as the
_weii:As__b-etna-driiled. frach- aiaararnwill be an accurate record siowir.a well
construction and cbmpletion. The contractor shall readily provide all infor-
mation necessa rv to complete these diagrams.

_1:9-- Grillina-Loo,

T;e-contractor shall, keep a daily log of operations performed on each well.
Tfie ioq vri15 be accurate and legible, with entries made in continuous,
chronological order. The log shall contain the followira: aeoioqi<.t, date.
rig number,-well number, denth- at-beginning -of -shift, depth-at c-
shi-ft,-,J-A3--t-_ttiact-number, -tota-i-cas-irtg (temporary-and permaren_;, cep=.`'.,
drill method, wet/dry sample,
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lithologic description, time, drilling comments, and all other pertinent

information for the completion of these wells. The log shall be comolete,

signed and dated by the driller and PNL geologist at the end of each day. The

loq_ shall be available to the PNL geologist upon request and after completion

of each well. Drilling logs will be furnished by PNL. Figure 2 is an example

drilling log.

1.10 Site Geology

he-cbntiactarshould anticipate driilinq in unconsolidated to consolidated
materials, consisting of clay, silt, sand, gravel, cobbles, and boulders.

These-materials were deposited-in former river channels and may-be cemented,
#o•r.Finq-hzrdened_}ayer-s of-variable -thick„ess. Low levels of radiological and
chemical contamination may be encountered during drilling. PNL will provide

routine monitoring of the drill cuttings and fluids penetrated in each borehole.
c*',

2.0 QUALITY ASSURANCE

ti
--- -- ---7 1 firat^nna of r1ri11Pea

All driiiers shalfi-be 1Tce-rsed firt-the- State-of-Washi-ngton and-have-a mini1mul-91

" of five years cable tool drilling experience using both drive barrel and hard
toals^ in addition, each driller shall have experience in radiological and/or
hazardous waste drilling and monitoring well construction. The c:ntractor

l 3haii pr6vidaa-comp'recaiistof--dr;l-lirs-afidfielpers in•sLl-ved and enter these_
present in the driiling log.

2.2 Comoliance with Specifications

All-we1TS shall be constructed and completed in accordance with Chapter 173-160

WAC, "Minimum-Standara3 for ton-stYVctiorr and-Ftaintenance of Water 'ells," and
the specifications-contaihed herein. Any changes or modifications made to
these specifications must be approved by the PNL geologist.

dg -required during--and after-construction of each well, the contractor shall

furnish proof acceptable to PNL (i.e., copies of receipts) that :he quality of
-^=-materiais used for construction and ;nstallation of the monitoring wel l s

equals or exceeds all requirements specified for this work.

• . ^_
Tn the event-sucn-prDOi-TS noi:-accepiabie-tb PNi., the contrAct3t '"ay 68

required to remove or replace those unacceptable items with Tater'al -eeting

the-snetified_reQi^irPments;- In-3uchcase, the contractor shall r_pair all

damade caused in the removal and replacement at no additional cost to PNL.

2.3 Well Site lnspections

The PNL geologist shall be present at all times and will per'orn the Title III
n her ^,Tiac csqr,;.t eneu^e fh - l̂ a=iinSfeLt+f!1--aiSd any.•_te^c^-Y3_^.e n@fP_ _ , 6 ^.^... ,...2 prcper insta on of
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.h@mon?t€^ingw?11.s-i.nstrictaccordanCBwith all speCifications contained in

thic tnntract,

2.4 Well Abandonment

If, in the judgement of the PNL geologist, the well should be abandoned for
whatever reason, the contractor will be instructed in writing, to abandon and

°- •-^1 ^Z ^-^'^ll akZR/4R^ n^^n^ aai •̂• as^ ^^ aa------'--ba£-k^r^--=thE= h=;-.E. -..f ..a.. --_..,.°ment -i 3- ueemEu ne^.e^ result of

contractor negligence, the contractor shall be held responsible for all
replacement costs.

3.0 PREPARATIONS

3.1 General

The reliability of ground-water samples analyzed for hazardous chemical wastes
are known to be affected by drilling methods and equipment used. Therefore,
the following precautions must be taken before and during drilling operations:

A. Driiiina method

Drilling shall be done by the cable tool method. Orive barrel will be
-ased where-yossible above the water table. Hard tools shall be used
thereafter.

S. Steam Clean'.no

- Drill rig and peripheral equipment (i.e., drill tools, cables, etc.)
shal?be stean; ^ leaned befare-{^xning on- s-i te. -^'o detergent5 sha li l be
used with the steam. In addition, the contractor s*all steam clean
the drill riq and all equipment,includi_na the backpulled

1
0-in. and

12-in. casfings, between wells (onsite). The contractor shall provide
and maintain the steam cleaning equipment.

C. Storaae of Construction Materials

The contractor shall use all means necessary to protect well ccr.s'.rvc-
---------- --------V-on iFwteria}^ber`ore, during, and after inetallation. All materials

shall be kept off the ground an stands, racks, or sawhorses. During
vehicle transport, all materials shall be enclosed in the containers
in which they were shipped.

0. Tool Lubricants

The contractor shall use only inorganic lubricants approved by P"lL for
assembling tool strings.

I-10
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n_:11: JJ^a^.
v

.
ur^illna MuulLleo

With the exception of water, no drilling additives will be allowed.
Any-water--used -during dr-i111 ng-operat7ons-shali--be obtained from the
100 or 300 Area Fire Stations.

F. Drill Cutting and Water Disposal

Drill cuttings from the saturated and unsaturated zones shall be
disposed of by spreading and leveling in the vicinity of the well bore.
Water--pumped from the wells during development shall be disposed of in
the vicinity of the well bore. Water pumped from the wells during
aquifer testing-shall- be discharged a minimum of 1000 ft away from the

^ well bore, other wells in the vicinity, and the Columbia River. In the
r,: - event-contaminated-materials andjor water are encountered, disposal

shall be performed in accordance with PNL Industrial Health and Safety
requirements.

V Y
•

^A

A n
^.v

rMICTn1lrTrnu ullTrnT!11 C
LUfy1nU^ I 1V1N 1'I M I C n 1ML0

tw-
11

4-.1 - Carbon-Steel--Caiin0 and Dritie Shoe (12-in.)

. -_---___-`
..

- .- __- . . . . . _. .
_ ^n i_ _ __^--^a?ii^i^^i;;=^,1-rfi^^tr_st^ei=Ca"s#Rg--ad^-drlYesao,?.^h^^1--t^--new,-LC-an.n^mana!

diameter material, free from pits or breaks. The pipe shall be Schedule 40,
meeting-ASTM A53 Specification. The individual segments of 12-in, carbon
steet-casfng shail have straight beveled cuts and-wili be welded :ogether.

>%
a.2 Carbon Steel Casino and Drive Shoe (10-in.)

Initially, carbon steel casing and drive shoe shall be new, 10-in. nominal
-- diametPr material,freQ-from p_jts or breaks. The pipe shall be Schedule 40,

mYeetafitrg ASTM A53-Sp€cii•itati^un. The individual segments of 10-in. carbon
steel casing shall have straight beveled cuts and will be welded together.

--- ---- _--The-crifitract3T-shal-1 Ti2thine th'e i0-in. JuFive shoe down, if necessary, to
allow the shoe to pass throughthe 12-in. casing.

4.3 Stainless Steel Screen ( 10-in. telescope size)

3tainless steei s creen_shall_be new._10-in._telescope-size, TYpe-304_stainless
steel. The screens shall be of the continuous slot, wire-wound design with
flat stainless steel plates welded to the bottom. The contractor is to deter-
mine slot size by a sieve analysis, with final slot size to be based >n a

--..>.Ape-rceSlL-pa55--RETDugn, nvtanninatin- __._....•.._.. n of slot size must be reviewed and .
approved by PNL. The screens shall be factory cleaned and separately wrapped

----------- !n-4!Y1^eLtiva nnlvnffivlun^ fn^ ^h^^^nt

4.4 Stainl.ess Steel Scree n (6_in, pipe size)

Stainless steel screen shall be new, 6-in. pipe size, Type 304 stain'ess
steel. The screens shall be of the continuous slot, wire-wound desi,n aith

I-11
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_fiat stainles_s steel p1a-tes welded to the bottom. Slot size shall be 70 slot
__-_._...;.Q2Q-in_1.scr^as^n £or-the$h81l^OWd^dlntci`,tiediatE welis, and 10 slot (.'^1C-1n.)

for the deep wells. End fittings shall be double entry Stub ACME flush screw
threads. The screens shall be factory cleaned and separately wrapped in
protective oaiveth,viene for shipment.

4,5 Stainless StPPl Cacing f6-in,l

Stainless steel casing shall be new, 6-in. nominal diameter, Type 304 stain-_
' -- -ne sasin^ sha11 -onsiat of Schedl:le10 pipe with Schedule 40.--i433 >@S

couplings, meeting ASTM A312 or A778 Specification. End fittings shall be
double entry Stub ACME flush screw threads• The casing shall be factory

S-3 _-cleaned andseparately_wrapped- in protective polyethylene for shipment.

4.6 Artificial Sand Pack

Artificial sand oacks shall consist of kilndried-quart2 (silica) sand, 10-20,.._ -
u.s. 5ievesiie_forshaTlOw and in*.ermed?ate-wells, and ZO-YO U.S. sieve SiZe

I's for deep wells. The grains shall be rounded and spherical with a uniformity
t* ^ coefficient of less than I.S.

- 4.7 Bentonite Pellet Seal

oentonite peii€t seals shall be composed of commercially available pellats.
.-.-t:?-at-nave-a^.ry-b:^ik _ger3it^%--vf_avit^lrf^^- arid- a.rPl.^i-,'j in, in ri==nure^

- _ - vY11G1.G•

4.8 Bentoni'e Slurry Seal^-.

- Bentonite slurry seals shall be a mixture of bentonite and water, with a
narsh ^unnel viscosi'tv of 120 seconds.

4.9 Granular 3entonite Seal
r,

Granular bentonite seals shall be composed of coarse granular bentonite
crumtiles, 8-20 mesh.

4.-10 Ccr.crete Seal ^,,nd-Pad

Each well shall be sealed from land surface to a depth of 5 ft with concrete.
In addition, a 4-ft by 4-ft, 4-in. thick concrete pad shall be placed at the
surface around the permanentwell casina.- Using 314-in, max',mu^^ size acgr=-
cate,- the concrete shall have a minimum compressive strength of ?000 psi at
28 days, and 6-in. maximum slump. The contractor shall supply a brass survey
marker to he visibly placed in the concrete pad. The surface of the survey
mafKff shall Ge of sufficient size to be stamped with the neil r.u^:er and
nnriZnntal and vertical controls.

4. _ LJe l l Cc-

E3c,^, well shall have a 1ocKino, removable , stainless :t ez l ^17 C-

Ciame:e" Z in. greater than the aermanent casino diameter to prc;'.ce f:r
pcco harcware.
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4.12 Protective Steel Posts

Four--protecxive -steel posts shall be concreted in the ground around each well.
__-Tfiep•ostsss,hv.ll hQ.4...in.n.^,minal riiaTeter and IS ft in length, with 4 ft

ev.. tendinny a.,.,^hnve nrnnnll -„V^,.^,,., y,,,,.,,,..

4.13 Safety Paiht

Each well casing, cap, and adjacent protective posts shall be painted safety
've':':0wa iiron., Un::^pleti0n of the well.

5.0 HYDROLOGIC TESTING
r".

5.1 Water Level Measurements^-_

4,H^ Once the water table has been reached, water level measurements will be made
ct' in each well at the start of each shift by the PNL geologist. PNL will supply
^;5 all equipment for measuring water levels.

2^ 5.2 Grcund-Water Samoles

Once the_water_table-has-been-reachedr grcund-watersamp?es may-'`e collected
from various wells by PNL. PNL will supply all necessarv qround-water
sam^^ina =^,^ioment.

5.3 Well Develooment

' Each well will be developed by bailing, jetting, or other acceptable techniques
_ as approved by PNL. At a minimum, each well shall be developed until it is

cleared ofsandand other fine grained material, as determined by the PNL
nuntn^ict- - --_ ,-.....y,....

r' 5.4 Aquifer Testing

Aquifer testing will be performed on some or all of the wells. These tests
-ma}nclude ^ t are 7im:w..I

t o:--- --- y : ^u '= not ^^c^ ^ba i ler, slug, step drawdown, 8-hr pumping,
and--8--hr recovery-2ests. The contractor shall supply, install, and operate
all aquifer testing equipment,which may include some or all of the following:
Ru pr power source, f1ew,neter, and discharge line. The pump shal' be capable
of producinga yiejd-of up-to-750 gpm. Aminimum of 1000 ft of discha re line
w-iifi- be r?Quired. PNI will supply equipment and personnel necessary for data
collection.

5.0 DE]I.RIPTION OF WORK

6.1 Sinale-Shal-low Wel1s

All sino_le shaiiow-weils shali be completed in the Hanford cravels. :nitially,
each-of thesQ wells will be dritled to the top of the up;e racst si't and clav
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layer of the Ringold Formation with 10-in. diameter carbon steel casing and
-------- -- dr?x€-sboe- --As-the -wPUsare bPi-lig drilled; samples of the materials pene-

tra*.ed-will.be-collected at 5-ft_i-ntervat_s--and at-changes-in-lithology-byt.h.e
PNL geologist. Sample jars will be provided by PNL.

- A-straightness test-will-then be pnerformedort Pacli-welt, Each well must pass
a 20-f.+__section of-3-ih. diameter pipe over the entire depth. The '.0-in.
casing will then be pulled back and the hole-backfilled to the completion
depth, which will be determined by the PNL geologist as each well is being
J-:,,-J
uriiieu.

D-3 -
r., ..a

fr

at

Ĉ ,^ •Y

^^-
-Y

^,,... ^

A 10-ft section of 10-in. (telescope size) stainless steel screen shall then
-be-insfaij-ed-a-t-th-e-bottom-t€ each v6'-. T . n ^.,, ^__The CaSu=irr. iny" snaii tnen be
pulled back, forming a natural pack around theexposed 10-ft section of
screen.

Each well will then be developed. A test pump will be installed and an
- aquiferr test performea.--ifptin zompie-ti6rr-of -trre aquifeF-test and remova i of
rn *s^* ^ ^x 1 w il l be rmmnlutori G .: ____ ^_^,, each„ e^ b y installing a 15-ft section of
6-in. (pipe size) stainless steel screen inside the 10-in, screen.

_ -" _The top_of_each_6-in. well_screen shall be threaded-to fi-in. diameter stain-
---- ^-- less steel tasina. The ctai_n7ess steel_ rasi.r.g shall extend from the top of

aachkeii--fGraeptn._^ ^:- anrive tna ianri curTara

An artificial sand pack will then be placed between the 6-in. and 10-in.
^ screens, extending upward to 5 ft above the top of each 6-in. screen. A

tentonite pellet seal shall be placed on top of the artificial sana pack,
° extending upward 5 ft. A granular bentonite seal shall extend from the top of

- -_l^_2--bent^nite--pellet seal to 5 ft below land surface. Placement of sand cack
-------^-- and-Sea-ls-Sh$-ll-be--acCOmpli-shed as the 10-in. casing is being removed. The

Cl method of placement for sand pack and seals shall be approved by the PNL
.aanlnnict-^---^•-

,,

The remaining annular space between the 6-in. and 1C-in. casings shall be
sealed with concrete as the 10-in, casing is removed completely from the
borehole. The surface of each well will then be sealed with a concrete pad.

A locking, removable stainless steel cap will then be placed on each well.
Four protective steel'posts will be concreted in the ground around each well
and the casings, caps, and posts will be painted safety yellow.

Each well will then be redeveloped as needed. Upon completion, the borehole
will be inspected by PNL with the Downhole Television System to ensure that

---- ----- --- --th@--we r5 haV2-ueEn toiiSi:riicted according to specification. Figure 3 is a
diaqram showing the censtructioa dnd completion of the single shallow wells.
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a ^ rt„^ ^e^ uatt^

A. General

Each cluster will consist of three wells, one shallow, one intermediate,
and one deep well. The wells will be constructed 25 ft apart from one
another_a5Shown-in Eiqure_4. The-shail-nw cluster-_weils will-he -cnm-
pteted-tn tfTe-i#am`'ord- gravel5;-identicai to each of the Single 3hallow
wells. The intermediate cluster wells will be completed at the top of
the uppermost silt and clay layer of the Ringold Formation. The deep
cluster wells will be completed within the Ringold clays.

J
B. Intermediate Cluster Wells

Figure 5 is a diagram showing the construction and completion of the,^...,
`-, intarmediate cluster wells. These wells will be drilled to the top of

the uppermost silt and clay layer of the Ringold Formation with 10-in.
^- c^ diameter carbon steel casing and drive shoe. As the wells are being

..r-; ,..'^'te^', samples of the materials penetrated will be collected at 5-ft
--- intervals and at chances in lithology by the PNL geologist. Samole jars

will be provided by rNL.

A straiqhtness test will then be performed on each well. Each well must
pass a 20-ft section of 8-in. diameter pipe over the entire depth. A
^-ft_secti4r Qf 10n _4ielescope sizel stainless steel screen shall
then be installed at the bottom of each well. The 10-in. casing shall
then be pulled back, forming a natural pack around the exposed 5-ft
secticn of screen.

-__Ea><h--+.rell will _then be rleveloped. A test pump will be installed and an
- ---- a-qU-l-fer-fest -peFfdP'7tled-^ -{tpofi-eBmpi-etYOfTtiY -t'rtETaQtlifeY -test and reinCvai

--- -_-^ -of-the-,est pump,--each-well alll -be completed by installing a 5-ft seC-
tior: oi'==5=i^_-lpi;.s s4 .1 eLatnlm steel-screen_insi-de_the 10-in.
ccroon.

= Tne bi^,--of °ar_h-sain w°ll screen shall be threaded to 6-in. diameter
stainiess steel casing. The stainless steel casing shall extend from
the top of each well screen to 2 ft above the land surface.

An artificial sand pack will then be placed between the 6-in. and 10-in.
screens, extending upward to 5 ft above the top of each 6-in. screen.
A bentonite pellet seal shall be placed on top of the artificial sand
pack, extending upward to 5 ft above the water table. A granular

- bentQnite se_alt s.. li Q-tend_frnm .#h^top o-, ^f^ h e h'nr^n;+ .'h°̂ ^^,, ,^ pellet seal„ ^„
to 5 ft below land surface. Placement of sand pack and seals shall be
accomplished as the 10-in, casing is being removed. The method of

---------------------piace9le nt-for sand pack and seals shall be approved by the PNL geeleC4<t.
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-------- -----._;t,.--amain: i ra-r- _ ee ` --- -`--°-- =i n . _and 10-t
.
e._cas t.,.e r n^ anal 'saa-uetween_^^r angs_sha

_b__--e-@3,-aA-w-it.h ritT£. the
. .

S Yemf
. .

leT.@^T^ - -,-,.;,rBte as- Lh !l^-7J^l.-f^STj^ 7_1Ve^ £^mpelV frOfll

the borehole. The surface of each well will then be sealed with a con-

crete pad.

A locking, removable stainless steel cap will then be placed on each
well. Four pratective steel posts will be concreted in the ground
around each well and the casings, caps, and posts will be painted safety

yellow.

iAr% w,sll--v;ill-#hrn be redeygiu{7ed as needed. uNor c"ipletion, the
-__SQ,e{^^^e wi1j=tie ^^tteo, u-?!^ w;:the unwnhnlP Tel.evision System to

ensure that the wells have been constructed according to specification.
rr
^,.
Y''....

>

Ct^

C. deep Cluster Wells

and
t +^° °+^^

-FigurE-6-15--3_-di-agram--syoktiig-_thc cCinstrYi£'^i0n-anu-COmN, c^Liu^^ CI the

.d2-'^^_^t`^* r-'"^11-s•--- T^;:@`lt.cyill_hP__[!a,?inl.-P_tnd-withi[}.thla-.Ringnld
-- -- i:-s:v^.e-rc^.

c'^ ----cl-ay5.-facti weii wiil bedri-iied to the top of the uppermost silt-and

clay layer of the Ringold Formation with 12-in. diameter carbon s_eel

j°---- cas-inaand irivethpp, -As 1heswe1-l4 are 5eing driiled. samples of the

materials penetrated will be collected at 5-ft intervals and at chances
in lithology by the PNL geologist. Sample jars will be provided by PNL.

The well will then be continued into the Ringold clays to the total
~_^ depth with 10-in. diameter carbon steel casing and drive shoe. The

total depth will be determined by the PNL geologist•as each well is
- - - . .:

.__
Yi'_ . _ tJ '^ti{_iR--je?a-ir-ilt- _ nTr i Cs w I I i be

collected in any low permeability unit thought to be significantly
retarding vertical grour.d-water movement.

qs*_*zi4i?*_ness test= wi i 1-r,hEnbe per-fnrmed on Parh_we-1-1_ tach we l i muc_t.
r, pass a 20-ft section of 8-in. diameter pipe over the entire depth. A

10-ft section of 6-in. jpipe size) stainless steel screen shall then be
instaiied at the oottom UT each well.

The top of each well screen shall be threaded to 6-in. diameter
stainlesssteel -casing. -The stainless--steel casing chall Pxtand from
the top of each well screen to 2 ft above the land surface.

An artificial,sand pack shall then be placed between the 6-in. screen
and 10-in. casing as the casing is being pulled back. The sand ;ack

__-shall extend from the bottom of the screen upward to 10 ft abcve the top
of the screen. A bentonite slurry seal shall be placed on top of the

-- -- ----- ----artifi_cial sand-patk, extending- upr<ard-tA 5-ftabove the water table. A
granular-^entonite seal shall entend from the top of the bentonite
slurry seal to 5 ft below land surface. Placement of sand pack and

a- -be -&c cpmp ished_ a5thi? 19-irLY^nd -1 -tn}sa^ines are ^etna
removed. The method of placement for sand pack and seals shall ^e
approved by the PNL geologist.
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FIGURE 6 .' Deep Wells Completed Witnin Ringola Clays
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The remaining annular space between the 6-in. and 12-in. casinas shall
be sealed with concrete as the 12-in. casing is removed compietely from
the borehole._ The_surface_of each well will then be sealed with a con-
crete pad. _

",-°^.'---'---°" -'-=-'--- -`--a^^&rry, reruPavre 56anne» aceel cap will then be placed on each
well. Four protective steel posts will be concreted in the ground
around eachwell and tbe_casings,_caps,and pf2sts will he naintPd safety
VPllrnrJ^..v •

-_Eachwellwill*_hen-be-dexelopesi, Upen cemplet en, the borehole will be
in_spected byPNL with the pownhole Television System to ensure that the

^ wells have been constructed accordinq to soecification.

Aquifer tests may then be performed on some or all of the deep cluster
wells, as determined by the PNL annlnaict,

c^ -, - = =
:..s

G`

\
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APPENDIY .j
2
3
4 PROCEDURES FOR COLLECTION AND DOCUMENTATION OF DRILLING DATA
5
6
7
8 NOTE: This Appendix contains the written procedures used for collection and
9 documenz-ati-on

-
of drilling data during the 198 7 well installation effort

10 for the 100-H Area.
ii
11) r w,^^rent-pracedurcs €^^ d r illi n y anu field sampling are tontained in the- - -- -13 Westinghouse Hanford Company's Environmental Investigations and Site

-'p •^ •^ .r r^_ r . .
- -'+ ----- --- ----- C^Fara'it2r7ca'^i vii_ i'}ai^iid)==k

i
^rrf^-^-i^7=7-)-.- ^ `n 5 s is a Gontro i i ed mdnUd'I and

15 Fc^i^gy mtains a copy and is pro16 vided with updates.

s= 17
c*,;L....v

- i>

c
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Procedure for Collection and Documentation of Drilling Data,
P-6 for RCRA Compliance/Hazardous Materials Monitoring

i.^u ^voJC^TirE

This procedure provides standardized methods for the collection and
- documentation of -sed!ment samples - and well const,uctiosr data,- for wel l s
drilled by the cable tool method.

2.0 APPLICABILITY

This procedure applies to work performed by well site geologists during
well construction.^,.

3.0 RESPONSIBILITIES _

:1 Well Site Geologist

w iiecL 'anv aucument aril n ng data`q-
_. ^y.

--- -- - -3c2-- Selliar_-ir!'nlll ^al PPviYWOr

-------------_-`^=-9exiew $nd--sign/date As-BOilt-Diagram--(Log-Of Borehole and Monitor
Well Construction)

• Review and sign/date Title III Inspection List

• Review Drill Logs

4.0 PROCEDURE

4,,1 Collection of Sediment Samples

Sediment_sa^les_shall_.be_c9llected_at_5-foot_intnrvals-and changog in
formation by the well site geologist. All drill to be sampled
shall be collected from the driller in a 5-gallon bucket.

^w^^}i rt jai'3 `ahai„i thcn ue IF i i ied fr[7m the bucket. One jar shall be
subs^itted for-laboratory anaiysis and the other retained for archiving.

-- A label indicating well number, depth, date and drilling method shall be
u

7
l
.
nc:
-
e
-
u
J

on cac
L

b affipl_
^_

d
^
rn 10 •

If thr_--wei-1 - i-s- be-ing- dri-l-led mit-h-^ -drive barrel above the water table
ainoi^ture-samplt shall also he ^n7loctod from the bucke*.. Moisture

,

tins shall be numbered consecutively as the well is being drilled. Each-- ----- -- - moistilre sample shall be sealed with white identification tape and dou5?y
wrapped in a piastic baq, andtapedshut, Ihe moisture sample njmher
shall be recorded In the drill log.

J-3



Prvicedure for-Collec-t4on--and-Document .#on--o;-Dr-i-lling-Data;- °_5 (continc.jed)

The remainder of the sample in the bucket shall be used for sediment sample
description.

4.2 Documentation of Sediment Samples and Well Construction Data

Sediment sample descriptions and well construction data for each well shall
be recorded on an As-Built Diagram (Attachment 1), Title III Inspection
List (Attachment 2) and Drill Log (Attachment 3), These data shall be
recorded daily by the well--site Qealoaist.

he-_AS=^iiI Ti-agrwii^araphieal_ tepreSelrtation ai theT well i canstruc-

r-. tion, geologic and hydrologic data. Data recorded on the As-Built Diagram
shall include: general project and well information, well construction
data geologic and hydriologic data. After completion of the well, an

--

overall review of the As-Built Diagram shall be performed by the Senior
CT`, -- Tarhnirai Gnvisvor_. . . -.. .^.,,^ , . ........ ..... .» - .

C,
The Titte III Inspection List provides a complete summary of well construc-

$° ^ tion and completion data. Data recorded on the Title III Inspection
List , hall include: well number, item, approved by, date and remarks.

- -' A" it-1' tem4 1 'i all be approved by the well site geologist. Aft er-ted-3i'i'

completion of the weli, an overall review of the Title III Inspection
List shall be performed by the Senior Technical Reviewer.

The Drill Log contains detailed descriptions of the sediment samples and
well construction data. Data recorded on the Drill Log shall include:
geol-ogist, -datet - rig, well-number* degth_at start,_depth at fi_nish,
computer number, project number, subcontract number, total casing, depth,
drill method, wet/dry sample, lithologic description, moisture sample

^ -numoer, time, driliing tomments and remarks. A new Drill Log shall be
--used-each day:- After completion of the well, an overall review of the

Drill Logs shall be performed by the Senior Technical Reviewer.

4.3 Description of Sediment Samples and Well Construction Data

Detail-ed deScripti-on"a-Gf the-sed#ment-saTipl'es and well construction data
shall be recorded on the Drill Log by the well site geologist.

-Sed#ip.ent-s.ample'-descripti-ons-shall-include--the-€ol-l-owing information as
a mrunimom.= ltthofagic_rrame, *W*- r- m- r -̂,-ccnsoiidaiion, mineralogy, color,--
rnu.n.dne-ss, reactian-ia: hydrochloric-acid (NCl-),--moisture-conten*-, and
changes in lithology.

s}r:ct.i-^ty'^ha11-.lnrtiido^,h,g..fgllnv in5 i_nf'Jr..at;On as ipp^i-_--------------- ^ s . .- ,-u-... .. ..^....,^

cabie: drill method, drill depth, completion depth, casing (type, size
and 1$natiTS),_perfGrations ftvpe: depth and schedul_e). screen (tVpe.
-length, slot size and dep£h}, annular seal (type, interval and vol;.me),
packer ( type, size and depth), well development and depth to water.
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Procedure for Collectlon -and-Documentatim of-firiiiing Data, F-o (continued)

4.4 Data Management

After completion of the project, the original As-Built Diagram, Title III
Inspection List and Drill Logs for each well shall be retained by V. L.
McGhan of the PNL Geosciences Department. A copy of each completed form
shall be retained by the PNL Records Retention Center.

.
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LOG OF 80RENOLE ANO MONITOR WELL CONSTRUCTION

rs°'s

BOREHOLE OR WELL NO.

PROJECT
GEOLOGIST PAGE OF

- i0[AT?ON DESCRIPTION OR COOR. _. DATE: STARTEO COMPLETED

ORILLING COMPONY DRILLERS' NAMES 3N0

DRILLING METH00(S) DRILL RIG

ORILLING FLUID TEMPORARY CASING OR AUGER: TYPE INSIDE OIA.

DRILL BITS: TYPE OUTSIOE DIA. SURVEYEO GROUNO ELEVATI08

CIRCULATION CONSTRUCTION DATA DEPTN GEOLOGIC AND NYOROL06IC

RETURNI LOSSI DIAGRAM IN O[AGRAM Core
r
N G^M, ?MG_

OESCR(PTIOX ^ ANNUlUSI WELL FT LIThOL.
DESCRIPTION AND COnMEXTS

goz 90.1

. . . . . .

^

. . . . . .

.

I

I

^ -I - I ^

F-

L-I
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TT\f 11T T\IfRC/^TT/^\I I TfT

I11LC 111 tl^^ r^ ti1VIT L1.]I

Number:

rte;, Approved By Date Remarks

nr;llor^ijudiiTiCatlonS

v

•

^Drilling Method

I

Steam Cleanin g

Stora e-of-Con-s-*.-r!!c*.inn Materialc

Tool Lubricants

Orillina Additives

^:*struction Materials

^Carbofl Stee i Ca's i n- -

Shoes

^-=`Stainless Steel Screen

YStainless Steel Casina

i
^
t=•{,;cial Sand PackMl

_ e;••• :aa-Dellct Ceal - . I I

Bentonite Slurry Seai I

\!w,Tilar Bent^n lt0 Sea^ .

-

^oncrete ^-°' and P ad
- - ---r--- ^

Well Cap

_ Protectiv e Steel Posts

fa`i'etv Paint

delfi"oepth

Stra-i.ohtness Test

Screen Slot Size and Placement

Well Develo pment

A9ui`er Testina

Sand Pack Placement

Bentonite Pellet Placement

Bentonite Slurry Placement

:-ran,ula-r$er,tonite '•ucot^e^t

Concrete Placement

Downhole TV Insoection

Compieted Driller's and
. ^^n^nn?ct'c Ioo<

i
;

•

^uiit Diaaram

ell „bandonment
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1 APPENDIX K
2
z

4--- -SAMPLE-ANAL1'SM "PAStE--FOR OCTOBfK1984-THROl1Gi1 DECEMBER 1989
c

6
7
8-----NOTEr- Ihis i^ssew data- wh-ich-superr-edest.he prinr- submittal information.
9 These data have been derived from PNL's second quarter 1989 Quarterly

10 Monitoring Report Draft (PNL 7134, August 1989).
11
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13
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1 Table K.1 Constituent List and Summary of Sampling Results for the
ia3-H Basins; September-to November ig"ay. Table 'rs directfiq fi^um

3- PNL's 'draft' Groundwater Monitoring Report).
A
Y

5 Table K.2 Constituents with at Least One Detection Value for the
6 183-H Basins, September to November 1989. Table is directly from

-

----- --------- --__?__
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Tatalle K-1. Constituent List and'Summary of Sampl ing Results for the
18:3-11 Basins, September to November 1989. (Tablle is'directly from

FNL's `draft' Groundwater Monitoring Report.) ( sheeit1 of 3)

v
-o

w

Constituent List= Coptnmination Indicator Parameters

Constituent Detection Belor Drinkinp Water Stendsrds

Code Narne Unitn Limit Samples Detae,ltion Standnrd Agency Exceeded

191 CONOFLD UTAl10 1 14 0 1100 WDOE xxx

1911 PHFIELD .100 14 0 6.6-E1.6 EPAS

207 PH-I_AB .0100 10 0 8.6-E1.6 EPAS

1442 TOXi_DL PPB 10 11 2

FullNeme

0
O
rn

r-

00
OD

0
A

Speclificiconductance
pH, Field kteasurement

PH, Leboratory Neenuronnent.

Totall! OrOanic alalopen, Low Det. Level

--- -------- -- Constituent List= Interim Primary Drinking Water Parameters-------r--------'--1-'--"---"---"'"-

Ceon Illituent Detection Bel,er Drlnkiiny Water Stsndards i

CudelN arne, Units Limit SampleH Detectio n Stendord Agency Exceeded Fu11 N vne

111 131iTA

PC

/L 8 14 0 60.
16

EPA
EPA

xxx
xxx

Grosn'i belta
tliph Detection 1_vulAlphd•112 ALPIIAHI PC /L 4 14 0 ,

A08 BARIUM PP B 16 0 1000 EPA Elariiam

A07 CADMIUM PP 2 16 13 10 EPA xxx Cedmium
iniumChA08 j:NR¢71AIAE PP 10 16 0 60 EPA xxx ro

A10 SILVER PP

I

10 16 16 0e0 60 EPA Silver

C72 NITFtATE PP 600 16 0 46000 EPA xxx Nitrate

C74 FLUORID PP ' 600 I6 11 4000 EPA Fluokida

H20 FBARIUY PP 6 16 0 1000 EPA Bal filtered

1121 lFCAD4IU PP 2 16 14 10 EPA ECadmpum,filtered

N22 IFCIIIROMI PP 10 16 0 60 EPA xxx Chraiaium, f i l^tered

112:3 FSILVER PPB 10 16 16 e04 60 EPA i1vAr1 filtered
T1180 74r1RIBID NTLI .100 10 0 1 EPA xxx urbidlty

-- -------- ----------- Constitue nt Lint= Water Qus3ity Paramotars x------------- .__ __-_-_._.-..--___--_____-__

Conpti,tuant ' Detection Below Drinking Water Stsndarde

Cu•de,N rmal Units L.imit Samples Detection Standard Agency Exceeded Full Nsme

All SpDIIIUTA PPO 200 16 0 Sodium

Al) NI1NPESE PP9 6 16 9 60 EPAS xxx IAanOnnese

A10 ^IR0N PPe 30 16 3 300 EPAS Iron

C73 FSULFATE PPF) 600 16 0 260000 EPAS Sulfate

C716 ICNLORID PPFI 500 16 0 260000 EPAS Chloiride

1124 FSOiUIU11 PPB 200 16 0 . S od i um, f i I tered

1129 FINANCAN PP8 6 16 10 60 EPAS xxx Wangsnese, liItered

1131 FIRON PPB 30 16 12 300 EPAS xxx Iron, filtered
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Table K-1. Ico nstituen t List and Summary of San7plilig Resul6ts for the
18:3- H 8asin,s, September to November 1989. (Table is dirpctly from

PNL's `de•afi.' Grou ndwater Monitoring Report.) (sheeti2 of ;3)

---J ------- --- Coneti twent Lin t:= Site Specific and Other Constituents --------------------- ----.-----------

Cy nstituent Det.ectioin Below Drinkinp Water Standards
Coda Nsme Units Limit Samples Detection Standard Agency Excaeded FyuI1:Name

:104 U PCI/L . 60S 10 0 800 DOE Urr,miUm
197' TC-99 PCI/L 1 10 6 900 EPAR xxx Technetimm-99
A01. BERYLUN PPB 16 16 •s• . Beryllium
N03 STRONUi.I PPB 1q'D 16 0 Stvontium
A04 ZINC PPB 16 9 6000 EPAS Zinc
A06 CALCIUM PPB 6; 16 0 . Calciiim
11121 NICKEL PPB 1

^
16 11 Nickel

1113• COPPER PPB 1 16 14 1300 EPAP Coopeh
A14 VANADUN PP8 ¢ 16 0 . Vanadium
A16 ANTIONY PPB 100 16 16 ee• . Ankimbny
A18 ALUWJUM PPB I6 Q 16 12 AlNmihum
A18 POTASUM PPB 10Q1 16 0 . Potassium
A60 MAGNES PPB 6rp 16 0 . I/ayneirium
C78 PHOSPHA PPB 1000 16 16 Phospbate
1410 FZINC PP0 6 16 7 6000 EPAS Zincr'filtered
HIS FCALCIU PPD 6 t^ 16 0 Ca^ciwm, filtered o
1126 FNICKEL PPB 1@1 16 22 . Nirpkei, filtered

v
1128 FCOPPER PPB 16 16 16 ee• 1300 EPAP CoPper, filtered
1127 FVANADI PPB 6 16 4 Vanad'yum, filtered
1128 FALUIIIN PPB 160 16 14 . Aiuminum, filtered ^
1130 FPOTASS PPB 10b 16 0 . Po4asyium, filtered Co
1132 FMACNES PPB 62 16 0 Yapneaium, filtered CO
1133 FBERYLL PPB 16 14

:
Ber- iy

i
ium, filtered o1136 FSTRONT PPB 1Q 16 0

i
. Strontium, filtered ^A

1138 FANTINO PPB 100 16 16 *s• . Antimony, filtered
1168 ALKALIN 20000 11 0 . Alk^linity
H88 BROMIDE PPD 1000 16 16 es• . Bromide
1187 NITRITE PPB 1000 1,6 16 •o• . Nitui
1188 FOORON PPB 1C'^ 14 1 ". Bor-on, f i itered
H87 FCOBALT PPB 20 1,6 16 •ee . Cobalt, filtered
1188 FLITHIU PPB 1Q 1'I6 16 •e• . Lithium, filtered
1189 FMOLY PPB 10 1,6 16 e^• , IAolybdanuml filtered

n

1190 FSILICO PPB 6 1 16 0 Silicon iiltered io
1191 FTIN PPO 341 1s 16 •s• . Tin, filtered
1192 FiITAN PPB 8 16 14 Tit:mnium filtered
N93 FZIRCON PPB 6W^ 16 16 •s• . Zirconium, filtered CoKD

.P01 BORON PPB 1
^

16 0 Boron W ^
P02 COBALT PPB 2 16 16 •^• . Cobmlt.
P03 LITIIIUM PPB 1¢p 116 16 •e• . Lithium
P01 MOLY PPB 10 115 16 •*• Molybdenum

ti
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Table K-1. Constituent List and Summary,of Sampl'ing Results for the
183-11 Basins, September to November 1989. (Tabloe is directly from

PN'iL's 'draft' daroundwater MlonitoringReport„) (sheet 3 of :3)

.- - - - -- pernt List= Site Specific and Other Constltuenit• ------------------- Constatl

Constituent 'Detection
I

Below DrinkiA p Water Standards
Codle Name Units ' Limit Sainnples D:stection SlCamdsrd Agency Exceeded Full Na"

P06 SILICON PPB 60 its 0 Silicon

P'08 T,IN PPB 30 Il6 16 e.e . Tin

P07 T'.ITAN PPB 80 ' its 14 . Titanium
P08 ZIRCON PPB 60 716 16 •ee . ' Zirconium

------------------- ConstllVtuent List= WAC 173-303-0906 Conntituents --------------

Cons,tituenl: Detection 'Below Drinkirlrg Water Standards
Code Name Units Limit SaRnples Detection Sltandard Agency Exceeded Full Name

•.. - Indicataos all samples were relported as below contractual detectlon limits
xxx - Indicates that Drinking Water Standards were exceeded
EPA - based an Maximum Contaminant Levels rvsn in 40 CFR PArt 141 (July, 1987)

Nation^^l Primary Drinking Water Regu ation• as annended by 62 FR 25690
EPAR - based an National Interim Primary Drinkinp Water Reyullstlons,

Appendix TV, EIPA-670/9-78-0031 i
EPAP - bssed on proposed Maximum Contaminant Level Goals in 60 FR 18938
EPAS - based on Secondary Maximum Contaminant Levels given in 40 CFR Part 143

Nationel Secondary Drinl.inp Water Regulations
DOE - based on Derived Concentration Guides, Draft DOE Order 6400.xx
WUOE - based co.additional Secondary Maximum Contaminant Levels piven in

WAC 240-64, Public Water Supplies
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lTable K-2. Constituent wi'h at Least One Delt.e:!ction Value for the
183-11 Basins, Selptemher to November 1989. (-Talble is directly from

P'NL's "draft' Groundwater Monitoring Report.) (slheet: :I of 5)

DupIicuto CONDFLD PH-LA.B PIHFIEL.D TOXI.DL
W'o 11 Collection •smpl• UAQHI PPB
ns" dato numbor 1/700r .01/8.6-8. 6s .10/8..6-8.6s 10/.

1-113-2A 110C:T89 360 8 8.183 19
1-114-3 295f:P89 883 7.62

110CT89 833 8 7.99 19
110CT89 1 . 26
28NOV89 861B 8

1-114-4 11OCT89 1086 11.90 9A0 18
28NCIV89 887 7.81

1-114-6 110C:T89 641 71.80 7.43 13
1-114-8 110CT89 669 8.10 7.87 I9
1-H4-7 180C.T89 616 7.90 7.22 12

30NOV89 613 . 7.76
1-114-12A 110CT89 636 31.90 7.98 14
1-114-12C 110CT89 288 8 8.02 i8
1-114-14 170CT89 368 11.60 7.40 28
1414-18 110CT09 381 7.80 7.08 36
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Table^ K-2. Constit uent ^ith at Le,aslt^ One [)efecti oln 'Va'l,ue for i:he
183-fil Basi ns, September to November 19189. (Table ils' ^di'rectly from I

PNIL's "rft' Graundwlter Ptonitr^'r^in ,^ Report.) (>hle^e4: 2 of !i) I

,
Duplicete FLUORID FCIIROIdI

I I

FIdAM,ICAN FALIU4IN FF'OT'AS.ra FEIER'YLL FSTRONT ALH:ALiIN
IMelll Collection •em p le PPB P'I'B' PPB i PPIB F'PB : T'PBi pPR
nen» dete number 61il8/400ia 10/IG0 6/160^. 160/, li¢I01/.' 5/. 10/. 200021/,,

1-113-2A 110CT89 (600 39 6 (160 i4490 (6 243 1120p7)0
1-IU-3 29$E^P83i 800 200 ' 611 1390 906 ( 6 141

1111CT8<I 800 117 (6 <16,0 ^38 ^i ^3 <6 94 168000
11¢C178<.> 1 800 123 <6 (16^0 3i670 (6 95 161BBiae
28P^ON8^4F ( 600 129 7 <160 17311 <6 118

1-111-^ 11 q CTI8<J 600 184 < 6 <160 814^0 <6 291 1400ia0
2BMONB19 ' <600 137 (6 <160 Blapib (6 246

1-114-6 11QCIT89 I ( 600 ', 81 <6 <160 63:30 ( 6 374 1A70+Z0
1-N4-B 11CIC78,9 <600 83 88 (160 83 701 < 6 388 1.160130
1-114-7 1B C;78!9 <600 109 8 <160 6:3i31 < 6 313 140000

<600 114 <6 (160 161380 <6 317
1-114-12A 119C1189 <600 .83 <6 ( 160 48150 7 307 160000
1-11 4-12C 1ICIC78dD <600 296 <6 < 160 40138 (6 204 102000
1-1,14-14 17C1C;1861 <600 420 <6 < 160 441395 < 6 263 104000
1-114-18 110C789 <600 179 <6 <160 3130E5 ( 6 236 121000

Duplicete ALPIIAIII ALUHNUN BARIlJl11 FBARIUN BETA BORON FBORON CADBIWH
Ylell Collwcti^nn semale PCI/L PPBI PPB I PPB 1'CI/L PPB PPB PPB
nema Je4e I numlcer 4/16 160/L 8/:10id0 6/1000 8,160 l0/. 10/. 2/10

1-113-2A 11QC'F89 1.98 (160 24 24 15.151, 30 14 <2
1-114-3 29$EP89 87.1 2040 llll) 42 133. 49 86

,
11

114Cf89 82.3 478 24 19 821 68 47 (2
11CFB9 1 84.8 286 26 19 OE: 68 63 <2
28F0N89 42.3 ( 160 22 22 02..2 64 64 ,2

1-114-4 11qC7819 73.6 <160 78 71 202 46 30 (2
2840H89 41.1 <160 69 69 134 40 36 ,2

1-114-6 11qCFB'9 <160 89 77 ,. 88 66 (2
1-114-8 110CIB^^i1 6 U160 415 49 9.1 E1 68 Si (2
1-114-7 180CF89 3.02 (1160 4:3 48 4A6 34 30 (2

30NOV89 3.74 ( 1160 413 44 8.37 61 40 ,2
1-H4-12A 110C7819 ' 11.1 (1160 07 80 18.1 39 39 21-114-12C 110C1189 1.09 <1160 9 7 4.72 12 <10 C2
1-114-14 170CT89 3.18 (1160 23 30 6.93 19 13 1'21-114-18 110CT09 3.42 (160 32 32 9.05 27 20 <2
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Table K-2 . Cons tituent with at Least One Detection Value for the
183-1i 113as ins, Se ptember to N ovember 1989. (Table i's directly from

PNL's ` draft' Groundwater Monitor ing Report. (sheet 3 of 5)

OuplIcatn FSTLICO SCIiDIU4 FSODIUAI STRONUM SULFATE TC-99 TITAN FTIITANW41I Collaction aample PPB FiPB PP'8 PP8 PF'D PCI/L PIPD Pilonam. date number 601/. 20i0/. 2091/. 10/. 609I/2600002 16/900ir 80/. 00/.

1-113-2A 110CT8 16100 13100 13700 221 318000 .3.61 ( 80 (801-111-3 29SEP8 118300 178000 106000 233 92000 92 80. 110CT8 113400 133000 132000 104 6:0000 814 <80 <60. lI0CT8) 1 113800 148000 133000 110 89000 830 ( 80 (80

1-111-4
28NnV8
110CT8f)

116400
I

136000 140000 112 80900 ( 80 <80
11 i1300 1163000 168000 296 78000 2110 <80 <80

28NOV89 14200 131000 133000 242 70700 (80 <801-111-6 110CT89 1.6200 12600 13600 343 74000 ( 80 (801-114-8 110CT81> 1.4800 171800 26800 362 87000 ♦3.38 (80 (801-111-7 180089 14800
'

14300 16600 287 78000 •1.49 <80 <8030NOV81i 1 3700 ;16700 18100 318 73700 <60 <601-114-12A 110CT99 12700 1 7100 16200 318 81000 164 (80 (801-111-12C 110CT80 20200 3910 3820 204 23900 .1.73 (80 (801-111-14 170C180 14900 7940 8790 221 44000 •.801 (Co (801-114-18 110CT80 13400 9810 9610 236 43000 20.1 (80 (60

Dupllcatu TURBID U VANADl14 FVANADI ZINC FZINCv W.II Collectic.n aample N7N PCI/L PPB Pilo PPO PPB C>
nama date number .10/1 .60/800d 6/. 6/. 6/60006 6/60000

m

'ro 1-113-2A 110CT891 . 200 2.08 13 <6 <6 9 ^1-114-3 29SEP89, 20 10 26 9 OD
110089, 10 40.4 7 <6 9 (6
110CT8B- 1 62.3 0 8 (6 <6
28NOV89 l0 9 <6 (6 A1-114-4 11CICT09 2 841.1 7 <6 80 41

1-114-6
28NOVB0
110CT89 600

8
B

8
8

39 32

1-114-8 IIOCT89
.
1.60 4.24 11 8

18
43

63
681-11/-7 160CT89 6.10 3.28 12 11 <6 0

30NOV89
"

9 8 <6 <61-11/-12A 110CT89 .200 7.07 0 <6 <6 <6I-II4-12C IIOCT89 .200 .891 36 33 <6 <61-11/-11 170CT89 .700 1.72 12 11 (6 <6
p

1-114-18 110089 .600 2.11 14 8 <6 8 Z^,
mm
w\
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Table K-2 . Con_.̂ t l'-t.uent with at Least One Detlecti an, Value for the
e183-H Basins, SP c ' from^mber to November` 19.3I9. (1aIb1e is dlirectlytE.

PNL's ` draft,' Groundwater Monitofrin gi Report.. ) i(sheet 4 of 5),

OiupIicat.• FCADIAIU CALCIUM FCALCIU CHLORID CIIROOUtI COPPER1 IRON
'

FIIRON

We l I Collect<ro a&m p I. Pi'B PPIB PPB PPB PPB
0 60

IPPB
10/13100

P PB i
36/'3009

PPB
30/300

nrrne dat• num6sr 2/10 60/. 60'/. 600/2600009 /1 1p

1-H3i2)1, 1IOCTQi9 '(2 41600 44300 8900 48 <10 6r9 <30

29SEPQ1!) 3 41100 23800 10000 789 34 37b00 7210

110CT19 1C2 19300 17400 10000 149 <10 84 <30

110CT^i9 1 ' k2 20200 17900 11000 147 <10 08 <30

28NOVf^i9 C2 120300 21400 9700 137 <lES 188 <30

1-111-4 110CT019 ( 2 63800 64200 8000, 177 <10 201 (30

28NOV89 <2 43200 4430,0 7800 142 <1 112 <30

1-11;4 --6 110CT019 C2 76600 78011,0 0000,
'

90 (10
6

1120
1V8

<30
41

1-II11--8 110CT89 (12 04000 8670^0 13000 I 109 <1

1-111--7 180CTE19 ( 12 190800 81900 11000 113 <10 202
9

93
<3030NOV99 ( i2 193800 8720i0 13100 122 <10 12

1-HA--12A. 110CTE19 (2 72700 8660i0 8800, I 72 <10 <30 (30

1-HJ--12C 110CT89 (12 129200 294910 2700j ^ 299 <10 if3 <30

1-11/-14 170CTEf9 Q2 44800 498010 6800 376 <10 ^<H0 <30

1-H4--18 110CT09 (2 160000 48800 820^ 191 (10 (30 (30

DupI icat• MAGNES Ft1AGNES YANGES:E NICKEL FMICKEL NITRATE POTA,SIJA1 aILIC0I1

Well Collection aamp.l• PPB PPB Pilo Pilo Pilo PPB PPB 'PPB

n^arrw dat• numt..r 60/. 60/. 6/60a 10/. 10/. 1500/461700 100/. 60/.

1-1 3--2A 110CT89 9340 9780 4:6 <10 ( 10 18100 4^460 14000

1-114--3 29SEP89 7270 4800 480 21 12 242000 67150
0b

23800
16900110CT68 3620 3090 11 ( 10 <10 172000 133

4^ 40 10100110CT09 1 3020 3120 10 10 <10 178000 0

28NOVE19 38,80 3890 8 ( 10. <10 127000 48120 16400

1-114--4 110CTEE9 8140 8230 (6 17 10 388000 8080 14300

28NOV89 8730 8880 4:6 (10- <10 263000 8040 13900

1-1114--6 110CT09 12700 13400 (6 (10i <10 39000 6120 14400

1-114--0 110CTEE9 14800 14800 83 <10, <10 38000 8320 14600

1-114-7 180CT89 11900 12600 8 <10 <10 38000 6080 14100

30NOV99 12400 12800 <6 (101 <10 36300 6710 14300

1-H4--12A, 11OCT89 116010 10400 <6 (101 <10 69000 6180 13800

1-E14-12C 130CTEE9 10300 10300 C6 16- 10 8300 4320 29000

1-114-14 170CTE19 8860 9660 CS (101 < 10 21700 4130 13400

1-114--18 110CT89 8810 8600 C6 (101 <10 23600 4130 13800
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Table K-2. Constituent with at Least One Det.ection Value for the
183-I11 Basins, Septenober to November 1989. (Table is dlirectly from

PNL's 'draft' Groundwater Monitoring Report.) (sheet 5 of 5)

The colwmn headern consist of : Constituent Name
Analysis Units

Contractual Detection Limit/Drinking 4Malter Standsrd(aullf ix)

Su4fix
none - b6 sed oni Yaxim^um Contaminant ILeveia yiven in 40 CFR Part 141 (July, 1987)

NY,tional'Primary Drinking Water Regulations as amended by 62 FR 26890

r - bdaed on National Interim Primary Drinking Water Regulations,

Aj:4pend i x: IV, EPA-670/9-78-003 I
p- bplaed on propqsed Maximum Contaminant Level Goals in 60 FR 40938

•- based on Secorvdary Maximum Contaminant Levels given in 40 CFR Part 7143

NAtional Socontdary Drinking Water Regulations

d - bosed on Derived Concentration Guides, Draft DOE Order 6400.ux

w - based on additional Secondary Maximum Contaminant Levels given. in

WAC 248-'64, Public Water Supplies

s ^Data Flag
(- Le^1s than Contractual Detection Limit, reported as Limit

/- Leir• than Contractual Detection Limit, measured value reported
e- For radiooctive constituents, reported valuo Is less than 2-•iDms error
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DOE/RL 88-04 flQc(!rg/Pps^t-flnciro Plan
183-H Basins, Rev. 2

naJ/13/90

1 APPENDIX L
2
3
4 PROCEDURES FOR SAMPLE COLLECTION, CHAIN OF CUSTODY,
5

6 AND FIEL"u MEASUREMENTS
7
°
0

9
10 NOTE: The prior submittal appendix is being withdrawn. It has been
11 superceded by the Westinghouse Hanford Company's Environmenta7
iz invesiigaiians and Site tinaracferizaiion Manual (WHc-CN-7-7). A copy
-13- - of ',his manual has been qivefi to Ecoloq_._y and updates are mailed to
14 Ecology as issued.
15

--y- -16 ---_.f'Y-LIL'^S'fF?--Eill7-.-[T---4'teaSFl-reme.^.t (X-^^rounCwaLErLevelS", N.ev. 1, Page 2
i7 of 9, stipulates tape reading consistency within + 0.02 feet (6 mm)
18 when taken with a weighted measuring tape, and within + 0.04 feet (12

mm) for an electrical water level measuring device.
20

^

APP 1 -1
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DOE/RL 88-04, 183-H, REV. 2
EXTERNAL REVIEW DRAFT

7/20/89

1 APPENDIX M
2
3
4 ANALYTICAL METHODS AND QUALITY CONTROL PROCEDURES
5

6

8-__N(1T1E-_The_pr-ior-suhmittalaonendix is being withdrawn. It has been
9 superceded by-the-WestinqliOuSr Hanford/s Company Environmental

10 Investigations and Site Characterization Manua7 (WHC-CM-7-7) for field
ii ---contral-Qf -sapleS^---A-copy-of-thiS-manual--has been giVen-to-€colo9y
12 and updates are mailed to Ecology as issued.
iZ

^-. 14 The analytical laboratory procedures will conform to SW-846 (EPA 1986a)
i3 requirements and the laboratory personnel will perform their duties in
16 accordance with the EPA guidelines (SW-846 protocols).

^^...y .

`^...

^`2 ru

L^\
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9

3
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D^E/RL 88-04 Closure/Post-Closure Plan
^ 183-H Basins, Rev. 3

06/19/91

1
2
z

4
5
F
7
8
9
tq
11
12

- _^
14
15
16
17

.,^

c 19
C_^^20

_Y 22
u

-24

APPENDIX N

PERSONNEL TRAINING

- - ° a... • t • _
versonnei ^rai- ni`hg: -H`i ipersarm^i ->^rvdi-ved witft -inecrosure -&CV1vitieS- or the
183=H Basins will receive a minimum level of-dangerous waste training.

• Managers and supervisors are responsible for supervising,
coordinating, and directing the closure activities and personnel.

^--Nuc]ear-Prnress Llperators_and- Decommissioning and Decontamination
workers are responsible for sampling, packaging, and handling of
dangerous waste, nonradioactive, and radioactive material.

• Health Physics Technicians are responsible for surveying for
radioiogical and dangerous waste contamination.

^ Crafts personnel are responsible for specialized work. The various
-crafts include carpenters, electricians, ironworkers/riggers, heavy
equipment operators, crane operators, miliwrights, pipefitters, and
n^intcrc,......^... ^.

^^^^^51 r̂ n _aid i:t i ar k̂ o the personne 1̂ ^^er ^ ^ , any person enteri ng a TSO un i t during
5j ciosure must have the 40 hour hazardous workers training.

281 Table N-1 contains a matrix that relates job categories to-the individual
=5=; trainin^ co rse Appendix N contains brief descriptions of the training
301 courses, including descriptions of the target audience, instructional
31 technique, evaluation method, length of course, and frequency of retraining.
-32

910617.1032 APP N-1



.i
i^
2

3I

41
51
al

71

'i

_ 7^1I

12

131

^ 14
--

151
161
171
18 1

21I
221

-231
24

251

I

Table N-1

OOE/RL 88-04

Company-General Training Matrix.

-
Course title

Target/Audience
Tra

MS NPO HPT CR

Generator Hazards Safety Training I X X X X

Hazardous Waste Worker Safety Training I X X X X

Hazardous Waste Worker Safety Treining, Refresher C - X X X

Hazara'uiY§ Mitlr18I8/ 88LplCifiC Training _ I - 1 -- X X - X X.

Scott SKAPAK MSA PAPR C X X X X

SeLf-Contained Breathing Apparatus ( SCBA) Training
-(optionat) I

C
I

X X X X

Radiation Safety Training C X X X X

P(1•the-+Job TraiHiny C X X X X

Cardiopu(monary Reauseitac'nn C X X X X

i5e Cantroi ( opti0nal) C X X X X

C - continuing course.
I - intrndllrt,^.,"`,/_-Co_. _^.

NPO = nuclear process operators and decommissioning and
decontamination workers.

'rIJ ' manager and supervisors.
X - required course,

HPT m health-atiysics tecnnicians.
CR = crafts.

261 Sco*_t SKIA PAK is a trademark of Figgie-International; Incorporated.

910617.1421 4D0 4_2
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® DOE/RL 88-04 Closure/Post-Closure Plan
- 183-H Basins, Rev. 3

06/19/91

11 Title: Generator Hazards Safety Training

21 Description: Provides the dangerous material/waste worker with
the fundamentals for safe use and disposal of
dangerous materials.

3; Tar^yet Audience: Dangerous material and waste workers

dl TArt,ninuP- Classroom., ,__.....,--• --

51 Evaluation: Written test

6j Length: 4 hours

^,^_
-------^..a 3[ Frequc

.. .. .
7^^r -:------ - - 24 m.^.nt..5

SeJ
Fa.

s

^

.^^.^

9

.^J-.... IJ....r,. LL...L.... C-Fn+v T101 T •^tle: Haza ru^u^ W
aZ6r R„INCT 4a1u6, , o,,,

_2j---D2sCri{}tiofl-S Provides the dangarnus waste worker with the
fundamentals of safety when working with dangerous
waste.

12l Notei This course fulfills training requirements
of 29 CFR 1910.120 requiring dangerous waste
training of workers at all treatment, storage,
and/or disposal facilities regulated under RCRA.

-1-31 Target Audience: Dangerous material and waste workers

'"i"4l Technioue: Classroom and on-the-job training

151 Evaluation: ---- -Written test

161 Length: 24 hours

171 Frequency: Not applicable

1R

910617.1032 APP N-3



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 3--=---

= 06/19/91

11 Title: Hazardous Waste Worker Safety Training Refresher

21 Description: -Provi-des --t-he -dangerous waste worker with a
refresher in the fundamentals of safety when

___-- - ---- ^ working with dangerous-waste.

3' Note: This course fulfills training requirements
of 29 CFR 1910.120 requiring dangerous waste
training of workers at all treatment, storage,
and/or disposal facilities regulated under RCRA.

41 Target Audience: Dangerous material and waste workers

51 Technique: Cl assroo,,,

61 Evaluation: Written test

71 Length: 8 hours

.^- 8 Frequency: 12 months

10

11I Title: Hazardous Material/Waste Job-Specific Training

12 Description: Provides job-specific dangerous material/waste
Il information. Two checklists may be obtained from

safety training to help the supervisor/manager
through this session with each employee.

----
131 Note: Not a classroom presentation--supervisor

conducts this exercise with each employee using the
checklists.

14j Target Audience: Employees who complete generator hazards safety
j training

i"jTechnique:

161 Evaluation:

171 Length: _-

181 Frequency:

---910617.-7032

On-the-job training

On-the-job training checklist

Average - 2 hours

12 months

APP N-4



• DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 3

06/19/91

1 I T:+l...
ll II{.IC.

----2

Scott SKAPAK MSA PAPR

Description; This class is designed toinstruct emplo_vees in the
proper use of the Scot;t -fiSf^APA1C^ for entry; exit or
work in conditions immediately dangerous to life
and health and to instruct employees to recognize
and handle emergencies. This class also includes
instructions in the use of MSA PAPR.

Target Audience: General, Safety, QA, OPS/OPRS, Management,
Maintenance Engineering

Techniqu,g;_ Classroom

f V] I II1T1(Vl• YFaf'Tlr] I Pl(.lill

Length: Approximately 2 hours

Frequency: 12 months

iO^--Titl-e------- ------ Se-i-€-1-oritairned $reathing--Ayparatus (SCBA) Annual
i l(VY111 I^..YYIV 1

_

`)eSi:ript
.

ii3n: -Proi%i^
. .

e5 i
.

nstruct
.

iilns in tlie
. .

ii - proper use Of a

^ pressure-demand respirator in which breathing air
is supplied from a cylinder carried on the user's
l;ack: --T#ae SCBA-are--typically a ed for emergency
resoonse situations in an atmosphere that is- - -
immediately dangerous to life or health.

,1211--Target--Au;ience:

13' -Technique:

141 Evaluation:

i57- -Leil4tli:

161 Frequency:

17

910617.1421

Gen6-ra-1 ,- .^iafety, vD^/^OO^ Mdirltcrlarli.c

Taught in a classroom using a slide projector and
overhead

Written and practical test

Apprvxililate iy 4 hiiur $

12 months

APP N-5



DOE/RL 88-04
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ij Titie: Radiation Safety Training

Closure/Post-Closure Plan
183-H Basins, Rev. 3

06/19/91

Description: A practical dress/undress demonstration is also
required. Instructs radiation workers in the
fundamentals ot` radiation protection and the proper
procedures for monitoring exposures (ALARA).

; ,..d----- Traini.........,,,,,y ^^^c^uues know l edge of the acute and
chronic effects of expasure to racJiation risks
associated with occupational radiation exposure,
mode of exposure, protective measures,
instrumentation, monitoring programs, contamination- - - --
control, personnel decontamination, warning signs
and alarms, and responsibilities of employees and
managers.

Cri 31 Target Audience: Radiation workers as defined in WHC-CM-4-10

4 Techni ue:1 q
^<.•
.:^ _.

5 Evaluati-m:•- ;r;..^

61 Length:

71 rrequency:

8

9

101 Title:

1i Description:

- i
------

- ^ - - --_--_

Taught in a classroom using a white board,
appropriate audio/visual equipment

Writnten exam and practical dress/undress

Approximately 7 hours

24 months ( Retraining under Course Number 020003)

On-The-Job Training

On-the-job training session under the supervision
of an experienced person before full
respqrslbii_iiies_may be zs:umed: ir addition, all

= persdnnei on tne-hazar-drjus waste site are required
to have reviewed this Waste Sampling and Analysis

• - --Plan.

1-21 - ?arget-Audience:- --Dafigerous Materiai and Waste Workers

fsi- - .+ecf.4_1q...e.- -------- -Ciassroem and cn-the-jOb training

141 Evaluation: Practical exercise and on-the-job training
checklist

"j Length:

..-
.vl rrequency

40 hours

12 months

- 9+a+7.-10312 APP N-6



DOE/RL 88-04 Closure/Post-Closure Plan
183-H Basins, Rev. 3

06/19/91

-_.+ T:^i...__s,^^r< r....a;.....n „^^a^^,^^^,anary RPSUSr.it3tton (CPR)

_-----?^ nosrrin*inn•r..^... Provide cardiopulmonary Resuscitation training to
the A^lerican Heart Association standards.

31 Target Audience: All employees

41 Technique: Classroom and active participation.

Sl Evaluat;on: Practical exall andwritten test.

1 enn4h. it {^n
.

7j Frequency: 24 months ( recertification)

0

_
_YU^

_..
_I_1L12:___-__ _ IV9]Se Gontrol (NOlse-Hearina f.on5?rvatlon)

'ry-"'11 Description: Provide employees with information conducive to
hearing conservation. Supervisors and employees
responsibility, exposure limits, hearing
conservation requirements, protection devices,
diagnosis of noise, induced hearing loss.

12I Target Audience: All employees exposed to an 8 hour time weighted
3^deragge-s0itnd JFvel.---i1-f- ^5-dIBA-or n^'Pator. ...__....^

13 i Teche. ; que: rl ,°...,^^.^
..Ip»1 VVIII

141 Evaluation: None

1,.5I Length: Approximately 1 hour

16j Frequency: 12 months

17

9i0617.1032 APP N-7
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