LANL Cost Estimate Review

June 26-28, 1990 *

~=
i;’ | Response to Comments
4
. cost estimate, budget planning tool
o~ |
~

Not a samplirig 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 esfimates will be modified as the
| RFI/CMS process proceeds

Each Work Plan will be tailored for individuat 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 pravide cost effective results
Environmental characterization - geology, background already included

Resource planning will be done for currently identified sites; cantingency
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
engineerirg design
proof of negative contamination
Level 4 analyticat data used for final decision making

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



Compositing 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 mean, and hénce,
the precision with which the mean is estimated can be obtained from a
composite of samples. It is not sufficient to analyze two or more o
subsamples from the same composite to obtain an estimate of the variation
within the population. Such a procedure would permit the estimation of
variation among subsamples within the composite, but not the variation
amonP samples in the field. Similarly, if composites are formed from
samples within different parts of a population, the variability among the
parts, but not the variability within the parts, can be estimated. lf an
estimate of the variability amon? sampling units within the population is
required, two or more samples faken at random within the population must
be analyzed separately. (Peterson and Calvin, 1965)

taken from "Soil Sampling Quality Asszg:gag% Usedr’s Guide” EMSL-LV 1984, EPA 600/4-
- , an

*Sediment Sampling Quality Assurance User's Guide” EMSL-LV, PB85-233542.



Compositing

May be appropriate for first phase of sampling
Will not meet LANL data quality objectives
Adequate for 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 samples analyzed for volatiles which are a significant concerm at most LANL sites

Bandetier tuff is not a soii but a rock, and must be ground to composite cores



Screening Issues

Utilizing state-of-the-art technology produces DQO Levels t and 2
Useful for preliminary site characterization, scoping, recor;naissarvce
LANL plans to use screening in the first phase of characterization
Must define what parameters arg field measurable and what data level is abtained
Not a substitute for risk assessment, design quality, or altemative selection data - Level 4
Level 1 quality data generated with mast available field screening methods

Some emerging technology - slow EPA acceptance



Screening Technologies

Volatiles - LANL fieldablie GC-MS may provide Level 3 & 4 data (in development)

- other available units provide Level 1 & 2
Semi-volatiles - are you kwdirp?
Metals - fieldable XRF, inadequate detection limits; Level 2 data
Expiosives - LANL field colorimetric screen for H&S purposes; Level 1 data

Radignuclides - gross alpha, beta, gamma; Level 1 data onily
- inadequate for isotopic analysis (required for risi)

- 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
com{pl,e'te mixed waste analyses - espec:ally when herbicides and
fﬁ?v'f)'des are removed (we believe that these will not be a concern at

TCLP ret#’n'rements 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
possible, to minimize quality problems and potential liability of shipping
mixed wastes off-site

LANL is ultimately responsible for sample disposal at external labs
LANL will do special analyses, quick turn-around

Concemn over level of rad that can be accepted by external labs

Routine samples will be sent to contractors



RFI/CMS Document Costs

RF1 LANL TA-21, 68 SWMUs; cost FY89, 30 - $1.1M, estimated total cost at completion - $2.2M
RI Work Pian Mound Area B, 3 SWMUs; cost FY88, 89, 90 - $1.1M
RFI Work Ptan Kansas City Plant South Lagoon, 1 SWMU; cost FY89, 90 - $500K
RFI Work Plan Pantex Gasoline Leaks, 2 SWMUS; cost FY89, 90 - $600K

RF1 Work Plan Sandia-Livermore Fuel Qil Spill, 1 SWMU; FY88 - $50K

"Peer, and regulatory review and camment can double document costs”

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



LANL Estimated Cost per sample

Field Labor 250
Sampling Equipment 150
Drilling 700
Location Surveying 300
Sample Archiving (Five Years) 50
Geophysics (Surtace and Borehole) 100
H&S Screening (Rad, Volatiles, explosives) 300
Packing/Shipping 50
TAL Volatiles (not App. IX) 750
TAL Semi-volaties  (not App. IX) 1500
Explosives ) ' 1000
Radionuclides (Pu-238/9, U-234/5/8, Cs-137, H-3, Am-241) 1800

TAL Metal 500 .
Total® $7500K

*If Appendix IX or TCLP required, aod $2-3K.



LANL Cost per Average Sample

0=
Assume 30% of estimated samples require partial analysis $3750
80
Assume the remaining 50% of samptes require full analysis ' $7500
6,150
Therefore, cost of an "average” sample is =$5600

This accounts for unique site conditions and for the obvious need for tailoring of the
sampling plan to each individual site.

- LANL believes this is a better cost estimating method than doing Phase 1 -
Level 1 screening, and attaching large contingencies to produce adequate
data for risk/design/no further action. We believe that is will be faster and
more efficient to produce data of sufficient ?uahty up-fromt, as oppased to

excessive verification of poof data.

-



COST ESTIMATING ASSUMPTIONS

- Assumed for siles where the planned remedial action
is clean (0 acceplable risk-based crileria
* tan he -'n.aea«d ufg o %‘oﬂ IUOO“' c?[’?:c:ﬂg :nssu!:eg:?.{.ueszgeﬁ& I
+ Percentage of the grid sampled based on:
- Helerogeneily of wasle
- Distribution of wasle

- Siralified random sampling assumed for sites with
. known structures and expecied wasle distribution

- Simple random sampling assumed for siles where L
wasle is evenly distributed at site |
- Sampling points will be sampled from surface to total . I ,

d‘plh)- limited to wnear-surface sampling e awforrifﬁf—
- 5-ft intervals from surface to 30 i
- 10-ft intervals from 30 R {o total depth

- Total depth of sampling points based on wasle
form, geology, hydrology, and period of use

. Screening techngques as apyropriate



COST ESTIMATING ASSUMPTIONS
PERIMETER SAMPLING

» Assumed for sites where the planned
remedial action is In-place stabilization

« Sampling points placed at -1t spacing
around perimeter of area

+ Sampling points in unit as appropriate

. gan: le at 10 ft intervals from surface to total . .
ep

+ Total depth of sampling points based on waste

form, geology, hydrology, and period of use T
. Scree'\'«lj as agfro foa’(c 1
VERTICALLY- S ,P
. ORARLED +
. 30% contingency -~ |

~ uncertainties rolative 1o msjrdion in Vacose zont.

-~ UNCetaindies  relatfive Yo pecivaeter gpacimg 1
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COST ESTIMATING ASSUMPTIONS
OUTFALL AREAS

«  Sample on transects across outfall area LLL Ll Lol
200 ‘
- Transects spaced 88-ft apart along length of outtall
to a maximum of 1,000 ft

« 3 Sampling points per transect

v Thase | sam ‘mj (0mfos|fe _/g__s {‘fom 3 Sa‘“f""‘j POHH'S dcfoss
transeck as follows:
— Surface o V2 :nch(s 7
- V2 o 24 inches 7
- 24 bw I inches

- Collect one discrete Cameu ot each o&pﬂ\ for Voc anqﬂqs.s
pey
Phase 2 Samf\iﬂ% 0ne  Sample po b on -excdy Jﬂansec{ 3 S““‘VL‘
dL‘)‘\\ﬁS'- surfuce, 12 mc,kfs 3% inches

B>
8% cov\%‘mgenc»\ 1Cn( uncertantiec yelat.ve to transcect Sfadr\j_

L J
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COST ESTIMATING ASSUMPTIONS
CANYONS

« Sample on “Major™ and “Minor” ransects across /),_ . \ N Y/

the canyon

“Major” transecis located every 1,320 it along the length ) %
.2‘!}& ?ﬁ'ﬂ%" 5‘: vertical and | hori zogi { camposH‘c SamPlL at Cach ‘rfanscc{— . : on

. A 5 m "ml} Tom . addidional Samples for voC 4m|3cis g 1300 ‘ %“musgcx |,
sampling y0iAts '
- Minimumolf 2 M on any transect . ‘
® Phase 1. Sampligg: A Sampling poials per {ransect, sample ot depth 45 follows : o1l o—0o—9o—»
- 5-Ht inlervals from suriace 1o 30 ft \
~ 10-ft intervais from 30 ft to total depth .
- "Minor” transects localed midway belween “Major” "—'\—'~ ,

?.:%s&zf""ﬂ: | vertical and | horizontal COMpos}fg Samf’? o} cach transect.
° a )

. 2 :w‘ax&‘ 30% addihonal sd"'fk’ for VOC amdqs\'g/ 4 . ,
o Phase 2 sampling: 1§ sampling point per tranSect sample af depth as follows:, P o } e

- 5-ft intervals from surface to 30 it ) / : }/ |

- 10-ft intervals from 30 ft (o lolal depth

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

~ uncerdainkies relative to (‘Ompos(’re <ﬂw\(l.‘nj

. écveenin3 i 0??\(0?1(&*& l_ Conceydaintics velative te 1ransech 9[Jc1c(nj

s Lo (m’ﬁf\ﬁen e



COST ESTIMATING ASSUMPTIONS
FIRING SITES

+ Sample on 8 lines radiating irom site

- Length of lines estimated based on: [

"« Historic shot sizes [

- Field investigation data t
- Configuration of sile (open or contained)

« Sampling point spacing increases away from
"“m“m: ’ Q" * @ ve

200 '
- swuspacumltomdhunwu)muj 2 Sample dugths - surface

200 ond 94 inches
- loo-nspacmglrommmoondoﬂm)-
? 1 Sample from the Surface-to-| & interval
2-Sample-depihs:—-sustace-and W

1
- 1 Sampling point in center of sile |
. Screening as appropriate ¢

®

. 10% Con*mﬁe"““) {for Uncu*aln*B " ﬁ@ac‘wzj tinol Samplirﬁ d&f)ﬂ\
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COST ESTIMATING ASSUMPTIONS
DRAINLINES

m lines. X-SECTION

20
« In-pisce drainlines 7717 [/ /
«  FAMPNS-USPINE DA DN GOPIN-OF- Hrnene /"/ / /I/ / / /

- Clean-uvp ot the fime of rewmoval: verification sampling _
Plior o bade{iNivg quvaﬂon) np Cost <stimate for RF\/CMS IN-PLACE DRAINLINES

» Decommissioned drainiines
- 1 Sample depth at interiace of fill and parent

malerial X-SECTION _
- Saw\f\‘mj ‘?oin{ spu(inj as Feollows : ::Tc‘_?—:;fu “\L

Y e e

+ 50-f+ outcide LANL boundaries (townsite 777 I B RN
1

areas) /7/////
| /7

‘ PARENT MATLRIAL
* lOO-gi‘ within LAML boundar €S

i ‘ tainti Dt COMMISSIONE D DRAINLINE S
P SO% corvhnjencj ‘for gf)ancw\ﬁ uricey auv\-hes

v Sueening as appropriate



COST ESTIMATING ASSUMPTIONS
DISCRETE UNITS

Assumed for discrele underground structwes such

as tanks, sumpe, and pits PLAN VIEW
. Sampling polnts placed adjacent 1o all sides of the ¢
m ® [ TANK I ®
- Sample from surtface to tolal depth as follows:
- 5-ft intervals from surface to 30 ft ®

- 10-ft intervals from 30 ft {0 total depth
Total depth of sampling poinis based on waste form,

geology, hydrology, and period of use X-SECTION
o Grovps of discrete vaits (e-q. fank fermy will T
be Sampled around +the ?QVIM("'CF of the ;: @ T
ijou? of s*\ruduvtc’ ot do-%+ g?““”j T
» 4

° Sc(een;r\j as a""ﬂ)‘)y:\ai’fl

N . . . iy N N . \/ e
. \070 (o/\JTlﬂﬁeﬂCs (M xmcer-}-aw\*\&s rQ(CA‘\/e ta yw:'j(a’hoﬂ i aclos Zzon€-



ToTAL PROGRAM C(ONTINGENCY
FoR NEW SITES
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