
LANL Cost Estimate Review 
June 26-28, 1990 ·. 

Response to Comments 

A cost estimate, budget planning tool 

Not a sampling plan - most comments relate to an actual work plan 

Too early in the game to develop a sampling plan for each site- this will be 
done over the next four years and cost estimates will be modified as the 

R FI/CMS process proceeds 

Each Work Plan will be tailored for individual tasks with phased sampling -
no shotgun approach 

Sites visited representative of strategy types - not work plans 

Active sites will require site characterization to defer corrective action and 
some interim action may be. required 

Canyon walls must be sampled and potentially remediated- e.g .• TA-45 

Sampling will be phased to provide cost effective results 

Environmental characterization - geology, background already included 

Resource planning will be done for currently_ jgentified sites; contingency 
will. be applied at DOE-AL or -HQ, not at LANL 
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LANL ER Program 

Data Quality Objectives 

risk assessment 

evaluation of alternatives 

engineering' design 

proof of negative contamination 

Level 4 analytical data used for final decision making 

If you don't know where you're going, 
any road will take you there! ~~ 



Com positing of Samples 

It should be pointed out that the composite samples provide only an 
estimate of the mean of the population from which the samples forming the 
composite are drawn. No estimate of the variance of the meaf1 and hence, 
the precision with which the mean is estimated can be obtainea from a 
composite of samples. It is not sufficient to analyze two or more 
subsamples from the same composite to obtain an estimate of the variation 
within ttie population. Such a procedure would permit the estimation of 
variation among subsamP.Ies within the compostte, but not the variation 
among samples in the field. Similarly, if compqsites are formed from 
sampres within different parts of a population, the variability among the 
parts, but not the variability within the P,arts, can be estimated. If an 
estimate of the variability among sampling units within the population is 
required, two or more sam_ples faken at random within the population must 
be analyzed separately. (Peterson and Calvin, 1965) 

taken from ·soil Sampling Quality Assurance Users Guide• EMSL-LV 1984, EPA 60014-
84-043, and 

·sediment Sampling Quality Assurance Users Guide• EMSL-L V, PBBS-233542. 



Com positing 

May be appropriate for first phase of sampling 

Will not meet LANL data quality objectives 

Adequate tor mean and trend estimation - not risk assessment 

Loss of spatial resolution - useless for engineering design 

Loss of variability and extremes - inadequate for site characterization 

Disallowed in the past by regulatory communities 

Cannot be used for s~&es analyzed tor volatiles which are a significant concem at most LANL sites 

Bandelier tuff is not a soil but a rock, and must be ground to composite cores 

jffiore 



Screening Issues 

Utirlzing state-of-the-art technology produces 000 Levels 1 and 2 

Useful tor preliminary site characterization, scoping, reconnaissance 

LANL plans to use screening in the first phase of characterization 

Must define what parameters are field measurable and what data level is abtairTect 

Nat a substitute for risk assessment, design quality, or alternative selection data - Levet 4 

Level1 quality data generated with most available field screening methods 

Same emerging tedmolagy -slow EPA acceptance 



Screening Technologies 

Volatiles - LANL fieldable GC-MS may provide level 3 & 4 data (in development) 

- other available units provide level1 & 2 

Semi-volatiles - are you kidding? 

Mmi!§- fieldable XRF, inadequate detection limits; level2 data 

Exo!Qsives - LANL field colorimetric screen for H&S purposes; Level1 data 

Radionuclides - gross alpha, beta, gamma; level 1 data only 

- inadequate tor isotopic analysis (required for risk) 

- insensitive to weak emitters 



LANL Analytical Issues 

Most of LANL's samples will be mixed waste 

LANL 's analytical costs are essentially identical to external costs for 
complete mrxed waste analyses - especially when herbicides and 
P.esticides are removed (we believe that these will not be a concern at 
LANL) 

TCLP reqJ,Jirements are expected to be minimal and the Lab expects to 
contract these samples out 

LANL anticipates doing as much of the analytical work in-house as 
po_ssible, to minimi?e quality problems and potentia/liability of shipping 
mtxed wastes off-site 

LANL is ultimately responsible for sample disposal at extemallabs 

LANL will do special analyses, quick tum-around 
,, 

Concern over level of rad that can be accepted by extemallabs 

Routine samples will be sent to contractors 



RFI/CMS Document Costs 

RA LANL TA-21, 68 SWMUs; cost FY89, 90- $1.1M, estimated total cost at completion- $2..2M 

Rl Work Plan Mound Area 8, 3 SWMUs; cost FY88, 89, 90 - $1.1 M 

RA Work Plan Kansas City Plant South Lagoon, 1 SWMU; cost FY89, 90 - $500K 

RFI Work Plan Pantex Gasoline Leaks, 2 SWMUs; cost FY89, 90 - $600K 

RFI Work Plan Sandia-Livermore Fuel Oil Spil, 1 SWMU; FY88 - $50K 

"Peer, and regulatory review and cotJTtilent can double document costs .. 

RFI Work Pfan LANL Generic, 10 SWMUs - $500K 



LANL Estimated Cost per sample 

Aefd labor 

Sampling Equipment 

Drilling 

Location Surveying 

Sample Archiving (Five- Years) 

Geophysics (Surface and Borehole) 

H&S Screening (Rad, Volatiles, explosives) 

Packing/Shipping 

TAL Volatiles (not App.IX) 

TAL Semi-volatiles 

Explosives 

(not App.IX) 

300 

Radionudides (Pu-23819. U-2341518. Cs-137. H-3. Am-241) 

TAL Metals 

Total* 

"If Appendix IX or TCLP fflqUirfld, arJr:J $2~ 

1800 

250 

150 

700 

300 

50 

100 

50 

750 

1500 

1000 

500 

$7500K 
' 



LANL Cost per Average Sample 

'11um x%,. ellil:ll.aaa aaattt=les an•,.. 'ttal:an 
2D 

Assume ..ltJ% of estimated samples require partial analysis 
eo 

Assume the remaining ..5t),. ot 5afT12Ies require fuU analysis 

Therefore, cost of an .. average" sample is 

• 
$3750 

$7500 

b, 15"o 
-$seee 

This accounts for unique site conditions and forttTe obvious need fortatloring otthe 
sampling plan to each individuaJ site. 

- LANL ·believes· this is a better cost estimating method than doing Phase 1 -
Level 1 screening, and attaching large conttngencies to produce adequate 
data for risk/dss1gnlno further action. We believe that is will be faster and 
more efficient to produce d,ata of $1)ffiqient quality up-front, as opposed to 

excess1ve venfication of poor data 



COST ESTIMATING ASSUMPTIONS 

BAHDOML\' SAMPLED AREAS 

• Auunlecllor 11111 wbtre 1M planned l'8lll8dlal acUon 
lac• ..,.._..,, dlk.._ed crllerla 

• ~-8 ptrcenlage ofM ... with 8 5 X 5 ft grid • ~r.(j SiU 
CA~ lit •wotctl~'ed \Jf to 100' J 100~ dLpe-.cli.-.~ ctl'l ~iu ~f 4.-e ~ate 

• Pwcentage ollbe .... -•• INI•ecl on: 
., H.._ogenelty ol ._.. 

• Dlalrlbullon ol ..... 

• Slnllllied randona ......... U8UID8d lor sites wllh 

• 

known alructurH anclexpecllld wute distribution • 1 1 • 

• Sllnple randoln sampling ..........cator sites where • I I ............ , ..................... 
• 

• Santpllng paints will e. ~ lrom surface to total . I • I' I I I , j 
depth; \;~;t~ -to flt.a..r- sur.f;ue.. ?~V\1\f '' ""j o.~ Off forr• CAt e.. 

.. 5-ft Intervals trom aurtace to 30 It 

.. 10-ft intervals trom 30 h 'o total depth 

• Total depth ot sampling points based on waste 
torm, geology. hydrology, and period ol use 

, SC.re.eJ\Irl'\ ~e£-k"~'huts 1'4 arrropfiate. 



COST ESTIMATING ASSUMPTIONS 

PERIMETER SAMPLING 

• 

• 

Assumed for sites where the planned 
remedial action Is ln-plac:e stabilization 

Sampling points placed at &f-tt spacing 
•round perimeter of area 

• Sampling points In unit as appropriate 

• Sample at 10 ft Intervals from surface to total 
depth 

• Total depth of sampling points based on waste 
form, geology 1 hydrology 1 and period of use 

,,. 
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COST_ ESTIMATING ASSUMPTIONS 
OUTFALL AREAS 

• Sample on transects across outfall area 
;1.00 

• Transects spaced ._ft apart along length of outfall 
to a maximum of 1 ,000 ft 

• 3 Sampling point~ per transect 

• 
ltiiACMB 

t f~ l S(i.~r''"j '. ~OtMrosife ~ from 3 Sllltt(J~Ilj po1,-th Q((OSS 

ho.~~crc--t "-~ fo I \owr.: • . 

- SV1" .C ... a. -\o \ 2. ; .., c h t ~ 7 
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- ColleC-t one.. disutte ~~~flt. o.t ~~tk chp~'-' tof VO<. a."ctPi.f~ls 
pe.r 

• f"uc;.e. .l Sa""f\irlt ·. OV\e. So.k\fle fO;ilt oV\ t«c:h- tuarsecJ ~ 3 Sc..M1fU 

d.J_~-\~'l·· ~V(tr...cej \2. i~c.h'll_, 3G, i>'lCh~S 
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COST ESTIMATING ASSUMPTIONS 

CANYONS 

• Sample on .... ..,.. .ad "lllncar" transects across 
the canyon 
''llajor"lr8nleelalocll8d ..-y 1,320 II along lhe length 
of .... cenvgn: I Vtr-tlC4.' 4nd ' "ori l-4»1\~41 co_~pos;+e- g4•piL at eac.~ ft"QtiS{£t 

• Ph4~ J S.MP"iJtj ~;''1\'1 f'O'-'~ 1o~ Cld.,,, •oftlf !o. •fl~s for voc 4fiD.I j ~ i 5 J 

• Average 5 1 ... 111 perll'lnleet 
~-.."'~~o;J\h ......... o12 II ttl on•VIranMCl 

• Ph"'~ 1- ScleMtli"'!j: J.. ~-..f.litt!J l'Oi~tfs ru -ffus~-1:, 54.~~~tple Q.t J.e.rt. «.1 f'.ll~s: 
• 5-ltlnterv* troaa ...rtace 10 30 I 

• 18-lt lntervala ... 30 ft to .... depth 

"Minor" lr8nleetaloc.a.cl lllldway between "Major" 
lrant~eCta b•~r 1 11e.rfical a~ 1 ftofi~Drt\"C11 co11111fD5itt. S().~mrlt ut -/tc.S. f-rq .. ~tor . 

• 'P~aSL t. ~wtf 1 ~p.G:~~~;"ts 30~ adJ;./ionetf Sd~t~flll f<>r 1/0C- 4Htt-/'1s\~./ 
.. 2 Sall1flt~ v•MCI . 

• fkaftt. 2.. ~lt\fl\fli: i SA~f''l'\~ to•t<tt per- t~eu,Sec.tJ Si4Ntfle fLt dtpfh a.J foJiokJS: 
.. 5-ft lnterv• trom aurtace to 30 II 

• 18-lt intervals from 30 It to total depth 

• Total depth of sampling points based on average depth of 
alluvium in the canyon 

• . 
I 

• ~c.v-eef\iil~ it o.~rror-··4~e... 
t 1.0 1.. ( aydl J\j: VI C-_1__ 

~ UY\Ce( ·l ui_vt. h'_~j re/c....ti~e -j o (OWl pos.(te C.a w..r/,·n.J 
~ ~ lJ'ICfd"'"t>c_s (cl£<i1Vi: t< -j [QflS<'UI- < ('"~inj 



COST ESTIMATING ASSUMPTIONS 

FIRING SIIES 

• . Sanlple on 8 .._ ........ trona aile 

• Conllgurllllon olalle (open or contained) 

• Sampling poinlapaclng Inc..-••r trom 
........... Mlollawe: .) ~!' 

2DO • so-a 8D8Cina trona •• cenW to r. a . 2 So.MfLL ~s - s\X .fca.ce-
zoo ) n"'J ~Lf \~Cht.._S 

• 110-11 apaclng tromfll II 10 end ot line· 
q j_ S4t11fll. .ff'o""' -fkl. S'vf-1'4'-e..-tD-f fJ. ftlttfV'41 ) 

J 1..,&·1'1111 , • • ·-·d·•••= ......... 1 • 
• 1 Sampling point In center ol aile 

• 5c.ree f'\ itj as C4fpfopf itt te ? 
• \Dla CoJ\-tiY\3enc_j {o'( UfiC-it4a.\A+j ~V\ <:.~o..c_~J o.rvJ ~a.VVlfll;j kp-ih 
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COST ESTIMATING ASSUMPTIONS 

DHAINLINES 

• a· . ..,. --~-·--~PI· kLI·i =ll· · -'• 'l'l ... d· •1.18. I lpiRIIOilglbe 

·~ .......... 

• 

Sc..W\r''ttJ. to; ~t ~r"'ci .,j as f·llo..vs: 

-A- ~o-f\- tNfsid~ L-A~,_ bov"da.ries ( towt1s;te 

(l((ttt) 

~ lOO-tt w~~it1 LAAJL bout1d4ti t"'~ 
&J1o Ccl\-tiV'I,e(lcJ {o.,.-- Sf~G\Yij U(IC€r +a.·,Y\+\es 

• 5U(~er\i flj as a.rrr o p(la.te. 

X·SECTION 

IN-PlACE ORAINUNES 

X-SECTION 

Ol COUUISSIONE 0 ORAINliNf S 



COST ESTIMATING ASSUMPTIONS 

DISCBEIE UNITS 

• Auumed lor dltlcalle underground structures such .................... 
• Sanlpllng po1n18 piiCediMflecentlo all aides of the ......... 
• 8Miple frOID 8UI'IIIce lo toell d1D1h a follows: 

.. 5-ft lnlarvala fr0111 ...._.lo 30 fl 

• 1CHI lnlarvlls trona 30 I to total deplh 

• Total d1p!b ot sampling polnla baled on waste form. ..... b,....,, .......... ol .... 

• 4r-oup~ of di~crt te. Ul\tt~ (e.~. tAt\~~~ fill) wi.ll 

be. SclMyled o.rotJ(ld th~ ~y; w.f+~r at -Hie 
'jYouf of ~tvvc.~urer, a.+ ;;lo- f+ ~r o..ci n_J 

• S c.(etn;ttj 

,. 
• 
,. . 

IH afffO pr;at-~ 

PlAN VIEW 

• 
·8· 

• 

X-SECTION 

8 

• \ D fo c oA+ I Vl ... i-e nc.j fo ( V(ICe r +CA.\ vd·i e.s r e lv..--\ ;v e -fa f\'tlj f a.i I on i"' vo..clos e ·uh1-e... 
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