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Drviding this into the hourly costs gives $0,009 per sq meter for labor and
50,021 for equipment, The total cost of operating the hydroseeder apart from
the leaching agent is $0,03 per sq meter,

Once the chemical is applied to the surface, an application of water is
used to carry it through the soil. The costs of applying the water are
explained in the previocus section,

Table A.1.9.3.2 summarizes the cost of leaching. Combining the different

procedures so that the overall rate equals the rate of the most costly step
requires that 4,92 watering crews be used for every application crew.

TABLE A.1.9.3.2. Summary of Leaching Cost and Productivity Data

Rate Cost (1982 §/m?)

[tem (mz/hr) Total Labor Equipment Materials
Ferric Chloride -~ 0.026 -- -- 0.026
Application
of Chemicals 6400 0.030 0.009 0.021 -
Watering 1302 0.014 0.013 0.001 --

Total 6400 0.07 0.022 0.022 0.026

A.1.9.4 Close Mowing

Close mowing of contaminated lawns is another method of reducing the
radiation hazard from that surface. Because the total Tawn surface will be
broken down into numerous small, odd-sized parts, and because some lawns will
have only Timited access, large mowers would be too cumbersome for efficient
use. Smailer riding mowers seem to be the most attractive option. Besides
mowing, the workers must also see that lawn cuttings are carefully bagged for
later removal. Mowers with a vertical axis cutting blade would be used since
they would pick up particlies with a vacuum action,

Three sources supplied cost and rate estimates for this operation. Since
the equipment specifications did not change much from source to source, the
major areas of difference were in wage rates and productivity rates. An allo-
cation of about $2.00 per hour appears to be adequate to cover the costs of t
mower, maintenance, and fuel. We estimate that 15 minutes of time per lawn fo!
tabor and a pickup truck is sufficient for pickup and disposal of bagged
clippings.

According to Means' Building Construction Cost Data 1982, the monthly rent
for a pickup truck is $275, and the hourly operating cost is $4,24, With

336 working hours per month (2 shifcs per day), the hourly cost for the truck
is:

A.121
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$275/mo_ + $4,24/hr = $5,23/nr
336 hr/mo

Using Means' billing rate cost for a common laborer of $17,45, the total
hourly cost for the pickup of lawn cuttings is

$5.23 + $17.45 = $22,68/hr

Based on the estimate of 15 minutes pickup time per 4,000 sq foot lawn,
total coverage during the seven working hours of an eight hour shift would be
112,000 sq feet ¢ 10,416 sq meters, Dividing this figure by eight hours per
shift gives the average coverage per shift hour as 1302 sq meters. The cost

per sq meter can be calculated by dividing the cost per hour by the coverage
per hour:

_322.68/hr

S $0.017/m°
1302 m“/hr

The Administrative Services Department of the Spokane Community College
Spokane, Washington said that for large, flat, unobstructed areas a large mowe
such as a Toro Lawn Master with a 4.5 foot mowing width can mow one acre in
15 minutes. However, using a small riding mower for mowing the front and bac
lawns of a standard 50 foot width lot, this source estimates that 45 minutes
are required. To this should be added time for bagging the clippings. This
translates into about one hour for 4000 sq feet, or 372 sq meters. With an hou
per shift lost to special protective measures necessitated by the
radioactivity, the average hourly production would be 7/8 of this amount--
326 sq meters per hour.

Using Means' common laborer billing rate of $17.45 per hour for the labor
cost, the total hourly cost would be $19.45 when the egquipment cost is
included. The cost per sq meter is:

$19.45/hr" _ 50.060/m2
326 m%/hr
Labor would account for:
$17.45 2
—-—4ﬁ?——- = $0.054/m
326 m“/hr
% A.122
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American Maintenance Systems in Seattle, Washington, provided a similar
estimate - 45 minutes to an hour to mow 4500 sq feet., Adding the time for
hagging, this comes to an hour and fifteen minutes. Adjusting for an average
of one hour per shift lost due to radiation control measures, gives

2
POty 0.993 n?/t? x 7/8 adj = 293 nP/nr

Again, using $17.45 per hour for labor and $2.00 per hour for capital and
dividing by the hourly production yields a cost per sq meter of $0.0664,

The Craft and Operation Services Department of Battelle, Pacific Northwest
Laboratories in Richland, Washington estimated 10 to 12 hours for 20,000 sq
feet. This is much slower than the other estimates in part because specific
consideration was given to time necessary for the bagging of cuttings and for
the slower mowing rate necessitated by cutting the grass as close to the ground
as possible. Using a time of 11 hours for 20,000 sq feet, the production
during an average hour of mowing would be

2
20,000 Ft_ , 0.093 m?/ft? = 169 m’/nr

Adjusting this figure for an hour lost per shift for radiation controil
measures, the average hourly production becomes

169 m2/hr x 7/8 adj = 148 m/hr

With a labor cost of $20.00 per hour plus $2.00 per hour for equipment, the
average cost per sq meter is

$22.00/hr
148 m~/nhr

= $0.1486/m°

Table A.1.9.4.1 presents the forego1ng data. It is clear that the cost
estimate for mowing from Battelle is much h1gher than the estimates from the
other two sources. The reason for this is the explicit consideration given by
the source at Battelle for the special a;t1on ‘which must be taken in this
case: mowing as close to the ground as possible and careful bagging of the
cuttings. Because of these explicit con: rat1ons the representative figure
for this procedure are taken as very close to ‘the Battelle figures.

A,123
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TABLE A.1.9.4,1. Summary of Cost and Productivity Data for Close Mowing of

Lawns
Rate Cost {1982 $/m2)

I[tem and Source (mzlhrlr Total Labor Equipment
Mowing

Spokane Comm. Coil. 326 0,060 0.054 0.006

Amer. Maint. Sys. 293 0.066 0.059 0.007

Battelle PNL 148 0.149 0.136 0.013
Pickup

Means 1302 0.017 0.013 0.004
Representative
Mowing 150 0.130 0.116 0.014
Pickup 1302 0,017 0.013 0.004

Total 150 0.147 0.129 0.018

The total cost for the whole operation is the sum of the mowing cost p]u
the removal cost - $0.147 per sq meter. The overall rate is geared to mowing
the more costly step. This means that 150 s 1302 = 0,115 pickup crews would
required for every mowing crew,

A.1.9.5, Fixative
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use on 1awns, though hydroph111c and sol1d i“fbrane types could a]sq !
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Lahor's share of the cost is

$60/hr x 8 hr
28,357 m’/day

- $0.017/m°

Equipment accounts for the remaining $0.038 per sq meter. The average
production per shift-hour 1is

28,357 m%/shift

) 2
B hrishift - S»245 m /hr

Referring to Section A.1.1.2, the cost of a fixative appropriate for use
on tawns covers a broad range. Here we assume that a fixative like road oil
would be used with a unit cost of $0.31 per sq meter. This brings the total
cost of fixative and application to $0,365, Table A,1,9,5.1 summarizes the
cost and productivity data for the application of a fixative to lawns. It is
clear that selection of a lower cost fixative would have a significant impact
on the total cost.

TABLE A,1.9.5.1. Summary of Cost and Productivity Data for Applying
Fixative to Lawns

Rate Cost (1982 $/m?)
__Item {m¢/hr) Total Labor Equipment Material
Fixative -- 0.310 - -- 0.310
Application 3545 0.055 0.017 0.038 --
Total 3545 0.365 0,017 0.038 0.310

A.1.9.6 Removal and Replacement

A relat1vely effective but costly method of reducing radiation contamina-
tion in lawns is to take the direct approach of removing the lawn and replacin
it with new sod. To be sure that th ve matter is fixed to the lawn
to be removed, removal should be preceded by application of a fixative. That
step is not included in removal and rep ‘as described here.
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C&M Landscaping of Richland, Washington, charges $0.50 per sa foot for
lawn removal and replacement. This can be converted to a cost per shift-hour
in the following way:

50.50/ft2
0.093 mz/ft2

x 8/7 adj = $6.14/&

Means’ Building Construction Cost Data 1982 (p. 56) indicates that the
crew for sodding requires one outside foreman ($22.25 per hour billing cost},
four building laborers ($19.40) and one light-equipment operator ($23.70). The
total hourly labor cost is $123.55. Necessary earthwork equipment has an '
hourly cost of $19.86. The total hourly cost on level gruund is

470 yd?/day + 8 hr/day x $3.98/yd% = $233.83/hr

Subtracting the hourly laber and equipment costs gives the hourly material ‘
cost, which can be converted to a dollars-per-sq-meter basis with the following
calculations:

$(233.83 - (123.55 + 19.86)) = $90.42/nr for material

2

$90.42/hr .

58.75 yd°/hr x 0.836 m/yd

The rate given for sodding on level ground is 470 sq yards per day, and
the rate for slopes is 405 sq yards per day. We base our calculations on the
average of these two rates - 438 sq yards per day. Converting to sq meters and
accounting for one hour per day lost to radiation control measures, we have:

438 yd?/day + 8 hr/day x 7/8 adj x 0.836 m?/yd? = 40 me/nr

A.126
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Dividing the hourly coverage rate into labor and equipment costs gives those
costs on a doliars-per-sg-meter basis:

$123.55/hr

2
> = $3.09/m"
40 m~/hr

Labar:

$13/86/hr 2

Equipment: ————= $0.50/m
40 m™ /hr

Adding the Tabor, equipment, and material cost gives the total cost as $5.43
per sq meter,

The costs given here are different from those given by the American
Institute of Architects (AIA), despite the fact that the AIA stated that its
sonrce was a Means publication. It appears that the AIA may have used an
earlier edition,

Partial information was also supplied by Elite Sod Farm, Richland,
Washington. The cost of laying new sod near this business was $0.16 to $G.22
per sq foot. This does not include removal of existing tawn. These costs are
aquivalent to $1.72 to $2.36 per sq meter without adjustment for the special
radiation measures affecting costs and production rates. Averaging these two
amounts together and adjusting for an hour per shift lost due to special
conditions imposed by radiation, we get $2.33 per sq meter.

Table A.1.9.6.1 presents the foregoing information. The various costs for
removing and instailing sod, while not in perfect agreement, seem to be
mutually consistent. The representative cost was taken as the Means data.

A.2 WATER BODIES

A.2.1 Reservoirs

Specification of the decontamination procedures to be applied to reser-
voirs is complicated by the difficulty in defining a “standard” reservoir. For
example, reservoirs are found in a wide range of physical conf1gurat1ons. Som
cover an area of hundreds of sq miles, while small distribution reservairs
within a ¢ity may occupy less than an acre. These small reservoirs are fre-
quently concrete lined, while large reservoirs may be hundreds of feet deep if.
located over a steep-sided canyon.

In addition to physical structure, reservoirs vary in other ways that can
affect the designing of a decontamination program. One is the degree of reli-
ance placed on the reservoir as a local water supply. If the reservoir
accounts for a relatively large portion of an area's water supply, then the
necessity to supply water might interfere with carrying out the decontamination
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TABLE A,1.9.6,1. Summary of Cost and Productivity Data for Removing and
Replacing Lawns

Ratg Cost (1982 $/m?)
Source and Rate (S/m Total Labor Equipment Material
Amer. Inst. of Archs
Remove and resod -- 4.13 - -- -

C&M Landscaping
Remove and resod -- 6.14 - - -

Means
Remove and resod 40 5.43 3.09 0.50 1.88

Elite Sod Farm
Resod Only -- 2.33 - -- --

Representative 40 5.43 3.09 0.50 1.84

measures. 0On the other hand, if the reservoir can be taken out of service,
with other water sources substituting, then some operations, such as draining
the reservoir, become more attractive.

Another consideration is the character of the downstream release flow.
the stream or river fed by the reservoir has significant agricultural, recrea
tional, or consumptive uses, or if the river flows through a populated area,
may be desirable to reduce or curtail outflow of contaminated water. Con-
versely, if there is little potential risk or damage as a result of contami-
nated outflow, draining the reservoir may provide a very attractive decontami-
nation ailternative.

The type and extent of existing water treatment facilities are also rele-
vant, since these facilities can be used in some decontamination operat1ons,
notab]y those that treat the water before it enters into a distribution system.

Apart from the characteristics of the water, the nature of the contami-
nants is also an important issue. A reservoir 1s likely to become contamtnate
via two pathways: directly from atmospheric fa110ut, and indirectly from
runoff from other surfaces within the watersh served by the reservoir.

Once in the reservoir, radionuclides w1l1frema1n in either of three
states: mixed with sediment at the bottom of the reservoir, suspended as
solids in the water, or in solution with er, Each of these states may
require a different type of treatment, mple, removing contaminants i
solution would most likely be done by“;‘eat1ng he water as it leaves the
reservoir and passes through a treatment . This method would have no
effect on materials that had settled to thewbottom of the reservoir. Dredgin
is an option for removing contaminants from the lake bottom, but it would hav
no removal effect on materials suspended or in solution.
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