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A 5.2.3 Remcve Contents, C]eanf;,;.,"

This extensive operation prov1des~ more , gh cleaning than detaw\eu
clean1ng. The costs and rate for this operatio based on data supplied by
Terry's Automotive Appearance. Th1s source' ‘ about $300 for the service
Of this amount, $240 is for labor, - equipment, and $30 for materials.

A 5.2.4 ReaUpholstegxg

Re- upho]stery is the most effectwvekand‘most cost]y operation for automov
bile interiors. Table A.5. 2.4.1 summar1Zes t rmation on this operat1on
and shows the representative costs and

TABLE A.5.2.4.1. Summary of Da'tf'*

Rate . Cost (1982 $/auto)
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A, 5 4 Auto Engine/Drive Traln gl

Two techniques for decontam1nat1ng automob
steam cleaning and clean1ng with an organ1
operations are presented in Table A.5.4.1.

TABLE A.5.4.1. Summary of Data for¢Decontam{ﬁ'
‘ Drive Trains

Rate
Operation and Source (autos/hr). -

Stehm c]eaﬁing
Terry's Automotive
Appearance

L.A. Hand Car Wash
Representative

Clean with solvent
U.S. Ecology

Representative

A.5.5 Vehicle Transport

~ Vehicles left in a conta
where they can be decontaminated
here. The first involves
tow truck. The cost of t
for labor, $25 for equipm
removed per hour is esti
same as costs per hour. However
then the rate and costs p
rather than driving them has the
of the interior of the eng1ne
a ser1ous hazard.

The‘se ‘ﬁd;meaﬁs“bf veh
truck such as is used to d
at $40. Labor, c0mprf51n
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The data for th
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for $13.50 per vehicle, out of a
the bus or van and amount to $D 75 each P
per hour.

A6 OTHER ACTIVITIES

A.6.1 Surveying and Monitoring Dperations/z

In th1s sectlon we derlve est1mates f

By radiclogical survezgpp
measure the nature and extent
cleanup operations. In gener
particular surface type.

Radiological mon1tor1ng op
effectiveness of decontamina

performed following decontam1na
specific.

In'the discussion below
surveying and monitoring a
event of a severe radiologi
operat1ons ‘are identi:
example, an aerial rad1
‘horizontal exterior ‘surfaces
>stimates measured in 198
evera1 of the operat1on

Fuel and equipment are for
le. The rate is two_Vehic1

costs of rad1oiog1ca]""

ified, the unit co
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higher and tne coverage rate would be lower, Note that these cost estimates
already allow for radiation control measures. Therefore, no additional
ad justment 18 neCessdary.

A.b.1.2 Mobile Air and Soil Sampling

Following an aerial survey, additional information on the extent and
nature of the contamination can be achieved with two-person teams taking air
and sotl samptes at specified points, The unit cost of this activity depends
on such things as the spacing of the sample points, whether vegetation and
water are also sampled, and how extensive the sample analyses are. Because it
1s assumed that the contamination will be spread uniformly over wide areas,
adequate information can be obtained by sampling in a grid pattern having a
unit linear dimension of five mi}es2 Thus, there would be one sample location
for every 25 sq miles (6.47 x 10 Yo A tighter grid pattern would require =
adjustment to cost estimates by raising both the number of samples taken as
well as the total transportation costs.

The sampling crew would drive a pickup truck with the necessary egquipment
to the designated sample locations., If the area has paved roads, the time 5
between locations may be less than ten minutes, In rural areas, however, off-.
road travel may be required with an associated increase in travel time. We -
assume an average of 20 minutes between locations.

Once at the proper location, the crew would set up portable air sampling
equipment, The motor for the sampler would be powered by the vehicle's elec-
trical system, During the 10 to 15 minutes that the air sampler is in opera-
tion, a soil sample and any optional plant or water samples would be taken.,
When the air sampling and documentation are comp1eted, equipment would then be.
returned to the truck, and the crew wou]d move ‘to the next sample location.

A number of sources prov1ded 1nformat1on useful for estimating the cost of
this operation. All sources emphas1zed,thatfthe1r cost and rate estimates wer
dependent on a number of unspecified vari. and, therefore, their figures
could only be considered as approx1mate ,{Costs‘may be divided into four ‘cate
gories: labor, equipment including operat1on sample analyses, and administra
tion, reporting and overhead. '

The hourly labor costs reported var1ed from a little over $10 to over
$40 per hour, It appears that a -major. reason for this variation is that some
sources included such expenses as frwnge”beneflts, administrative overhead,
sample analysis and documentation in the labor charge, while other sources
reported unburdened labor costs. The lowest of these labor costs appeared in:
Witherspoon (1982), who listed a base labor rate of $10 per hour for the year
1980. Converting to 1982 price Tlevels us: the GNP implicit price deflator,
the labor cost was $11.60 per hour. The reportiadded that fringe benefits
raised the labor charge 25 percent br1ng1ng the total to $14.50. Administra-
tion and overhead were expressed separate]y, but also in terms of the wage
rate, at 15 percent and 31 percent, respectively.
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between $412,90 and $592.50, again depending on whether the truck has four-
wheel=drive capability, We take $500 as the monthly equipment cost, implying
that about half the trucks are four-wheel drives At 9,33 samples per shift,
10 shifts per week, and 4,2 weeks per month, this comes to about $1.30 per
sample.

Almost all of the equipment operation costs are associated with the
vehicle, Means 1ists hourly operation costs for the two types of trucks at
$4.42 and $4.54, though it is not clear what mileage is assumed in the Means
calculations, [f the truck is in essentially continuous operation for the
whole shift, the cost per sample is about

8 hr per shift x $4.50 per hr
9.33 samples per shiftg

= $3.86 per sample

The source at PNL's Environmental Evaluations Section indicated that the oper-
ating cost of a pickup truck is estimated at about $0.30 per mile plus gas.
Assuming 12 miles per gallon and a gas price of $1.30 per gallon, the gas cost
amounts to about $0.11 per mile., If total distance comes to, say, 100 miles
per shift, then the total equipment operating cost estimated this way is

100 mi x $0.41 per mi = $41.00 per shift

The equivalent cost per sample is $4.39., Based on these two estimates of $3.86
and $4.39 per sample, we take $4,00 as representative, Total equipment costs
expressed 2n a per- samp]e basis are, therefore. $5 30.

The next cost category is that of»samp1e'analys1s. Since there are sev-
eral laboratories which do this on a basis, reliable cost estimates
are easy to obtain., The costs of these'tests vary with respect to how deta11ed
arc analysis is desired. The prices fo ilt
by United States Testing, Inc.,
charges for different ana1yses.j

~for a soil samp]e versus $140
for a soil sample versus $14ﬂ

fOr an air sample; and the strqﬁt1ul‘f
for an air sample. e

1strat1on management and ove
ent of 1abor costs, Us1ng th
)st comes to $19.72 per- samp1e

The final cost category is for su
head, Means (1982) gives these costs as 46
relationship, the administration and overhe.

~ Combining the cost estimates for ory, the total cost per samp]
is as shown in Table A.6.1.2. S1nce one sample is taken for every 25 sq mile
the respective cos; Ber 5q ‘meter are by dividing the per sample
rosts by 6.47 x 10 , giving the am 1 in the table.
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TABLE A6.1.1. Air Sample Test Costs by Type ($1982)

—St

Gross aipha
Gross beta

Gamma scan %6 .00
Plutonium ”;140.00
Americium V;f65.00
Strontium &gﬁ0.00
Uranium 70,00
Krypton-85 395.00
Tritiun 130,00
Carbon-14 395,00

Source: Pacific Northwest
Laboratory.

TABLE A.6.1.2. Mobile Sampling Costs by Category ($1982)

Cost
- Per sq Meter

Category

66.2 x 1078
8.2 x 1078
218.5 x 1078
30.5 x 10-8
323.4 x 1078

Labor

Equipment
Sample analysis
Administration
Total

Source: Pacific

r the largest part
s area, the t

s imply a co
e $209.39 pe

OAGI0001550_00399



here, The total cost estimated here, exclusive of sample analysis, is about
$70,000, which is within the $50,000 to $100,000 range estimated by the Oak
Ridge source. This emphasizes the fact that the differences in cost estimates
lve primarily with the cost of sample analysis. Whether this difference is due
to gains from scale effects or misestimation is un¢lear,

Water and Plant Samples. Water and plant sampling are considered here as
activities that would be carried out as an adjunct to the air and soil samp11ng
just described. Therefore, the costs for water and plant samples do not
tnclude any additional transportation costs. Further, equipment and operation
costs are negligible. It seems likely that plant and water samples can be
taken in conjunction with the soil samp1e. while the air sampler is in opera-
tion, and at no increase in time or labor cost. ' As a result, costs of taking
these samples are merely the cost of samp1e analys1s. It is convenient that
costs of plant and water samples are essentlal]y equal to each other.

The cost of sample analysis is based~on the;soll sample charges by United
States Testing, Inc. For each plant or water sample, it is likely that the
tests performed will be a gamma scan and a strontium test, which have respec-
tive costs of $56 and $155, for a total of $211. With samp1e po1ngs set out on
a five-mile grid arrangement, the cost per sq meter is $3.26 x 107 ”

Since this activity requires no time in addition to the mobile air and
soil sampling, th9 rate is the same as the rate of the air and soil sampling;
namely, 7.55 x 10° sq meters per hour.

A.6.1.3 Mobile Gamma Scanhing

Where necessary, gross gamma measurements can be taken from a vehicle
fitted with gamma scanning 1nstruments.‘ These can be aimed to take measure-
ments up to 60 meters on either side of the veh1c1e. The Radiation Survey .
Activities Group at Oak Ridge operates,a_number of vans, each fitted with three
or more scanning units and assdciated Tétdrdingédevices.

In cases in which the depos1t1on of rad1oacp1ve particles is re]at1ve]y
uniform, as would be the case from a- reac‘ me, this scanning can be done
qu1te rapidliy. Vehicle speeds of 30 to 40 miles per hour would be pract1ca1

yout 15 meters on each swde of
on the road surface and Iawns
assume an average veh1c1e

. In residential areas, a scann1n :
the vehicle would allow s1mu1taneous m
on both s1des of the street. In add
speed of 20 miles per hour, then" < e
meters per hour. With seven product1j ~hours per eight-hour shift, output per
sh1ft hour would be 257,500 sq meters. ‘ - ‘

The cost of operat1ng th1s equ1pm”nt' '

about $15,000 per week, About ha]f th
for two sh1£ts per day for f1ve days,
57 28 x 107 '

‘ - for labor. Assuming operation N
 per sq meter would be ‘
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A.b.1.4 Manya)l Survey of

be done with two-person »
as a Geiger=Mueller meter and.
ether the surfaces had been
ould also take some smear
ining contamination that was
dosimeters (TLDs) in main ro

Surveying of building surfaces wou
crews.  Thev would use hand=held instrum
a scintillation survey instrument to det
sufficiently decontaminated, In addition, th
samples for a determination of the amount of
removable. The crew would also place f1ve-ch1
throughout the structure, :

Sources contacted were unable to pr
face for surveying. They were, h
survey a typical 1600 sq foot ho
Inc., Pacific Northwest Laborator
ranged from 0,375 to 1.0 man-da
haurs) as a representative estil
come to $150, Adjusting for oni
gives an adjusted labor cost of'$171

timates of unit cost per surs

take 0.75 man-days (6 man
hour for a techn1c1an
for radiation control measures

Equipment for this operat1on wou]d not be/extens1ve. The portab]e 1nstru
ments mentioned would cost less than SZDOO The estimated hourly equ1pment
cast is $2,00, The cost per house 1s

$2.oo/nrkg}§7nr/hoqsé'xféj??adj = 513,71,

$17.00 for both gross a1pha
ates Testing, Inc.
each 1600 sq feet of
he five-chip dos

cost includes 1
t for the dosimet
ee dosimeters. The
$222.50.

Sample analysis for smear tests
and gross beta per sample, a
of these samples tested for
interior, the cost comes to
$17.50, according to United
ana]ys1s of the exposed dosim
1600 sq feet is $52.50, bas
total cost for sample analys1s:

ated at 46 percéﬁf:of
= $78.58. The co

- Finally, administration
costs, as in Means (1982)--c
1600 sq fodt home’are given”u

: Apport10n1ng this cost
fying assumptions. The f“rst
be surveyed at the same rate
surveying costs are expen \
of the structure. Therefore, t
necessary to estimate total structure

a house requ1res '
1 the structure su
d is that 25 per«
ther items the
t per unit of surfe
a. We use the factors fo
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osts by Category

TABLE A.b.1.3. Bullding Surve

Lategory

Labor

Equipment,
Sample analysis and dosimeter
Administration and overhead

Total

0. 4602

Source: Pacific Northwest'Ldboratbry.;

714a for a 1600 sq foot home };

(see Section E. 3) The resu1t1ng areas

Interior f]oor area‘

Projected Roof arv'e;a'z

i

Exterlor walr

Interior wa]k.éfeaj

Basement f]oor afe

Basementwa]quré

Total surface ai

Not1ng that the 793 sq meters ac
faces surveyed, we can ca]cu]ate
veyed in six hours:

by this total areargivéé;fhéﬂ(
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