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» Homogeneity of glass formed
o Exposure and radiation levels at the top of the melt.

As discussed in Chapter 4.0, this technc )gy has been demonstrated at other sites for some

a lications but not at the Hanford Site since the early 1990s. A detailed engineering assessment
should be performed to ensure ir lemer bility and performance acceptance. This technology
potentially could present a cost-ettective alternative for specific waste site conditions at the
Hanford Site.

7.7  COST

The cost to implement the alternatives is resented in Chapter 6.0, Chapter 8.0, and Appendix D.
The following comparisons are generic i 1ature only to compare the relative costs of the
alternatives. If specific cost comparisons are required, consult Chapter 6.0, Tables 8-1

through 8-5, or Appendix D.

Alternative 1 has no cost associated with it and has no additional benefit to human health and the
environment over current risks. Alterna e 2 generally does not protect human health an the
environment; however, Alternative 2 would have the lowest cost because it is minimally invasive
and does not include labor-intensive activities. Alternative 3 is the most costly because of the
depth of excavation and high contamination levels that will require specialized excavation and
waste-handling processes. Alternative 4 generally is less expensive than Alternatives 3a 5.
Alternative 4 tends to be the most cost effective because this alternative addresses all the
exposure pathways while minimizing worker risk associated with the high contaminant
concentrations and the spread of contam ants deep in the vadose zone. Alternatives 3 and 5
meet the overall protectiveness goal but at significantly more cost, in dollars and dose to
workers. Alternative S reduces intruder risk and generally is more expensive than Alternative 4
but less expensive than Alternative 3. A =rative 6 1s about as cost effective as Alternative 4.

7.8 I 1 RENCES

Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
42 USC 9601, et seq.

PNNL-14744, 2004, Recharge Data Package for the 2005 Integrated Disposal Facility
Performance Assessment, Pacific No1 west National Laboratory, Richland, Washington.
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8.1.1 Representative Site 216-U-10 Pond and its
Analogous Waste Sites

The 216-U-10 Pond, located administi ively within the 200-CW-5 OU, is the representative site
for the following waste sites:

216-S-16P Pond

216-S-17 Pond

216-T-4A Pond

216-T-4B Pond

216-U-9 Dit

216-U-11 Ditch

216-S-5 Crib

216-S-6 Crib

216-A-6 Crib

216-A-30 Crib

216-S-25 Crib

216-A-37-2 Crib

216-B-55 Crib

216-S-172 Control Structure
2904-S-160 Control Structure
2904-S-170 Control Structure
2904-S-171 Control Structure
207-S Retention Basin
216-B-64 Retention Basin
200-E-113 Process Sewer
UPR-200-E-19
UPR-200-E-21
UPR-200-E-29

L. R-200-W-124.

Currently, the 216-U-10 Pond exceeds rect contact human health and ecological prelin  ary
remediation goals 1  )if cr¢ istaken >r the existing soil cover, and exceeds
groundwater protect ~ PRGs. The pre rred alternative for this representative site is
Alternative 4 — Capping, because s alternative is protective of human health, groundwater, the
environment, and workers; is easily imj :mentable; and is cost-effective.

Except for seven analogous waste sites  scussed below, the preferred alternative for the
remaining 216-U-10 Pond analogous waste sites, as shown in Table 8-1, is Alternative 4 —
Capping. This alternative is protective of human health, groundwater, and the environment and
is implementable with minimal worker risk for these waste sites.

The preferred alternative for the analc s waste sites 216-S-172 Control Structure,
2904-S-160 Control Structure, 2¢ I-{ 0 Contrc Structure, 2904-S-171 Control Structure,
207-S Retention Basin, and 200E-11-  \cess sewer is Alternative 3 — Removal, Treatment, and
Disposal. This alternative is protective of human health, groundwater, and the environment
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8.1.3 Representative Site 216-Z-11 ] Ich and its
Analogous Waste Sites

The 216-Z-11 Ditch, located adi 1istt  vely within the 200-CW-5 OU, is the representative site
for the ft owing waste sites:

216-Z-1D Ditch
216-Z-19 Ditch
216-Z-20 Crib

207-Z Retention Basin
UPR-200-W-110.

Currently, the 216-Z-11 Ditch exce rect contact and intruder human health PRGs if no

credit is taken for the existing soil ¢ Groundwater protection is not required. The preferred
alternative fo1 1is representative si its analogous sites (except the 207-Z Retention Basin)
is Alternative 4 — Capping, because Iternative is protective of groundwater, the workers,
and the environment; is easily impl able; and is cost-effective. Alternative 6 could be the

recommended alternative; however, a detailed engineering assessment should be conducted to
determine whether Alternative 6 — In & | Vitrification, is a viable, cost-effective option for
treatment of these waste sites, given the high concentration of transuranic radionuclides present
and the relatively shallow location oft majority of contaminants. Results of such an
assessment may support selection of a  Terent preferred alternative.

The preferred alternative for the 207-Z etention Basin is Alternative 3 — Removal, Treatment,
and Disposal. This alternative is prc  ctive of human health and the environment because it
removes the source of contamination, is cost-effective, and is implementable w 1 acceptable
worker ri

Table 8-3 provides a summary ofthea  /sis of alternatives supporting the selection of the
preferred alternz  res for this group of  te sites.

8.1.4 Representative Site 216-A-2% nd and its
Analogous Waste Site

The 216-A-25 Pond, located administratively within the 200-CW-1 OU, is the representative site
for the 207-A North Retention Basin,

Based on current conditions, the 216-A-25 Pond exceeds direct contact human health and
ecological PRGs if no credit is taken for the existing soil cover. Groundwater protection is not
required. The preferred alternative for is representative site is Alternative 4 — Capping. The
logic for selection of this alternative is  scussed in DOE/RL-2000-35, 200-CW-1 QOperable Unit
Remedial Investigation Report.

The preferred alternative for the 207-/  orth Retention Basin is Alternative 3 — Removal,

Treatment, and Disposal. The basin is  scribed as a series of three Hypalon-lined concrete
basins. Nole age outside thebas: @ mbly has been documented and the basins are not
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controlled radiologically. This alternati  is protective of human health and the environment, is
cost-effective, and is implementable wi  minimal worker risk.

Table 8-4 provides a summary of e analysis of alternatives supporting the selection of the
referred alternatives for this group of waste sites.

8.1.5 Representative Site 6-T- C 12 lits
Analogous Waste Sites

The 216-T-26 Crib, located administratively within the 200-TW-1 OU, is the representative site
for the following waste sites:

e 216-T-36 Crib
e 200-W-79 Pipeline.

Currently, the 216-T-26 Crib exceeds it  uder human health and ecological PRGs and exceeds
groundwater PRGs. The preferred ¢ rnative for this representative site is Alternative 4 -
Capping. The logic for selection of is alternative is discussed in DOE/RL- 2002-42, Remedial
Investigation Report for the 200-TW-1  d 200-TW-2 Operable Units (Includes the

200-PW-5 Operable Unit).

The preferred alternative for analogo e 216-T-36 Crib, is Alternative 4 — Capping. This
alternative is more protective of hum :alth and the environment, is cost-effective, and is
implementable with minimal worker for this waste site. The preferred alternative for
analogous site 200-W-79 Pipeline is native 3 - Removal, Treatment, and Disposal. This
alternative is protective of humar e groundwater, and the environment because it removes
the source of contamination, is cost-¢ ive, and is implem  able with minimal worker risk for
this waste site.

Table 8-5 provides a summary of the analysis of alternatives supporting the selection of the
preferred alternatives for this group of waste sites.

8.2 PATHFORWARD

A proposed plan is being prepared to  ument the preferred alternatives for the 200-CW-5 OU,
200-CW-2 OU, 200-CW-40U,and 2  SC-1 OU waste sites (DOE/RL 2004-26, Proposed
Plan for the 200-CW-5 (U Pond/Z Ditches), 200-CW-2 (S Pond/Ditches), 200-CW-4 (T Pond/
Ditches) Cooling Water Groups, ar -SC-1 Steam Condensate Group Operable Units). The
proposed plan details the closure of and it documents that the waste sites will be
remediated in accordance with the record of decision (ROD), developed following issuance of
the proposed plan.

The representative sites in the 2( CW-5 OU, 200-CW-2 OU, 200-CW-4 OU, and 200-SC-1 OU
were evaluated in this FS, based on da  zenerated through a limited field investigation. The
analogous sites for the 200-CW-5 QU, 200-CW-2 OU, 200-CW-4 OU, and 200-SC-1 OU waste
sites were evaluated based on data generated Hr the representative sites, or on site-specific data.

8-5
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APPENDIX B

POTENTIAL APPLICABLE OR] LEVANT AND APPROPRIATE REQUIRE]) INTS
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Tal :C-17. Cor arison of Truel Deep-Zone Soil Concentrations from the
216-U-10 Pond to Soti) Based Concentrations for Groundwater
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APPENDIX D

COST ESTIMATE BACKUP
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When the contractor performs work, costs are associated with support personnel, laborers,
c equipment operators, oilers, and truck drivers performing the work (rates obtained from
Fluor Hanford):
s Support personnel
— S erintendent = $50/hour
— Site foreman = $50/hour
— Site engineer = $50/hour
— ¢ e health and safety person = $50/hour
— Timekeeper-clerk = $37/hour
e Construction
" — Equipment operator = $37/hour
— Laborer = $37/hour
—  Truck dniver (teamster) = $37/hour
— Oiler = $37/hour.

In addition to on-site personnel,; the ntractor will have office staff. When contractor office
support is referred to, the following is assumed (rate obtained from Fluor Hanford):

Office support, engineer = $50/hour.

‘ Fluor Hanford: It is assumed th: Flour Hanford personnel will perform construction oversight
and annual inspections. When construction oversight is used, it shall refer to the following
individuals at the following rates (rates « ained from Fluor Hanford):

e Project management and oversight = $75/hour

e Radiation contral technician RCTY = $ccf1;,\....

o Health and safety person = $56/hour

e Quality assurance, quality control (QA/QC), and = $56/hour
scheduling

o Field engineer = $56/ho

e Sample technician = $56/hour.

D3.1.2 Markups

The following markups (obtained from Fluor Hanford) will be added as indicated:

e Fluor Hanford
— General and administrative (G&A) on labor, matenals, and equipment  15% each
e Contractor

— G&A on labor, materials, and equipment 26.5%
‘ ~  Direct markup on labor 25%
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Reporting: Refer to the annual report discussion presente 1nd Representative Site 216-U-10
sec on D3.2.2) for a description of associated activ es. The cost for the annual reports is
based on the following assumption:

e Annualrep s = $10,000/report.

Site Reviews: Refer ) the site review discussion presented under Representative Site 216-U-10
(Section D3.2.2) for a description of associated activities. The cost for the five year site reviews
is based on the following assumption:

e S-year site review = $20,000/review.

D3.2.5 Representative Site 216-A-25 Gable Mountain Pond (Cost tables D-13 through D-16)

Institutional Controls Implementation: Refer to the institutional controls implementation
discussion presented under Representative Site 216-U-10 (Section D3.2.2) for a description of
associated activities. Costs presented int  cost estimates are based on the following:

e Time to produce institutional controls = 200 hours (assumption)
o Labor rate ’ = $56/hour (assumption).

Site Inspection and Surveillance: Refer to the site inspection and surveillance discussion
presented under Representative Site 216 -10 (Section D3.2.2) for a description of associated
activities. The costs for site inspection and radiation survey are based on the fo wing.

o Area of representative site = 2,660,000 ft? (see table D-63)

e Number of two-hour increments = 2,660,000 ft* / 12,500 ft* =213

o Time to complete site inspection = 53.25 days (2 hours for every 12,500 ft%)
= $56/hour x 8 hours/day x 2 people
= $896/day

« Radiation surveys of surface so = $532,000/event ($1,000/5,000 ft%).

Existing Cover Maintenance: Refer to the existing cover maintenance discussion presented

under Representative Site 216-U-10 (Section D3.2.2) for a description of the activities performed
ring ainter 1ce of the existing cover. Costs for cover maintenance are based on

the following:

e Area of represent. ve site = 2,660,000 ft*

e Arearequiring repair (10% of tot. area)  =266,000 ft* or 29,555 yd>

« Volume of soil needed to repair cover =266,000 ft* x 2 ft / 27 ft’/yd’
=19,703 yd®

e Volume of pea gravel (10% of soil) =1,970 yd’

« Volume of silt loam needed =19,703 yd® - 1,970 yd* = 17,733 yd*

e Peagr: ] (material and transportation) =$55.67/yd’

» Silt loam (on-site borrow source excavate/ = $37/hour (labor) x 8 hours/day x 2

D-18
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As indicated in the General Assumptions (Section D3.3.1) the soil that would require blending
for disposal at the RDF must be sent to WIPP. Therefore, for the 216-Z-11 soils being sent to
ERDF for disposal, there is no blending re 1ired.

Fluor Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

¢ Duration of Construction oversight =229 days

o Construction oversight rate = $1,720/day (see assumptions)

e wuration of RCT on excavator = 2 excavators x 97 days
(equal to excavation time) =194 days

e RCT rate = $448/day (see assumptions)

e Duration of RCT decontamination = 64 days
(equal to contaminated soil excavation time)
e RCT decontamination crew rate = $1,792/day ($56/hour/RCT)
It is anticipated that representative site 216-Z-11 will have TRU levels of contamination.

Therefore, additional RCTs, an RCT supervisor, and a radiological engineer will be required
during excavation. The additional Fluor Hanford oversight is calculated as follows:

e Duration of additional RCT, RCT =97 days (equal excavation time)
Supervisor and radiological engineer

e RCT Supervisor rate = $72.61/hour = $580.88/day
o Radiological engineer rate = $62.78/hour = $502.24/day

Fluor Hanford Sampling Crews and Sampling: Fluor Hanford will peffonn all sampling
required. A bulking factor of 15% was : d to the contaminated soil volume to calculate the
m ero. ntaminated (LLW)san = npling is cal " “ed as follows:

Soil sampling (overburden soil, contaminated soil, and certification samples)

e Overburden samples = 6 samples (see assumptions)

e (  iminated (LLW) samples =35,100 yd’ + 15%x 1 sample/845 yd’
=48 samples

e § :certification samples =276,210 fi’x 1 sample/6,264 ft?
= 44 samples

o Offsite QC samples =(6+48 +44)x 5%
= 5 samples

e Soil/sediment sampling duration = 97 days (equal to excavation time)

» Sample crew (sampler 50% & RCT) = $672/day (see assumptions)

D-38
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Note: It is assumed that haul roads can be constructed into the cut backs during excavation to
allow truck access to the excavation areas.

Dust suppression is required for the duration « the excavation process to minimize the
1eration of on site fugitive dust. A water truck will be rented for the duration of the
excavation process. Cost for dust suppression is based on the following:

e Duration of excavation activities = 440 days + 627 days
=1,067 days
« Labor (water truck driver) = $296/day + truck rental.

Site Restoration: Site restoration will nsist of backfilling the excavation area with available
overburden material and material obtained from the on-site borrow source. Site restoration
activities also include planting vegetation following backfilling and using a water truck for dust
suppression during backfilling operations. The rate of backfilling overburden and the on-site
borrow source materials varies. 7 : following paragraphs describe the activities and labor
required for site restoration activities.

Backfilling of overburden soil will be performed using two front-end loaders and two bulldozers.
It is assumed that the overburden soil can be backfilled at a rate of 185 yd*/hour (for each loader
and dozer). Operating two loaders and two dozers for 8 hours/day, the production rate is

2,960 yd*/day. Labor for overburden si  backfill consists of equipment operators for each piece
of equipment. The cost associated with overburden soil backfill is based on the following:

o Volume of overburden to backfill = 844,610 yd® (see Site Description)

e Days to backfill overburden soil = 844,610 yd*/ 2,960 yd*/day
= 286 days
e Labor (each machine) = $37/hour x 8 hours/day

= $296/day + equipment rental.

Backfilling with the on-site borrow source material will be performed using two hydraulic
excavators at the on-site borrow source, two front-end loaders at the on-site borrow source, ten
trucks to transport the on-site borrow s  rce maternial to the site, two front-end loaders on site,

d two bulldozer on site. Itis assum¢ hat the production rate for backfilling with the on-site
borrow source material equals the rate that soil can be transported to the site from the on-site
borrow sourr  The t jortation rate is based on ten trucks carrying 16 yd® each, making two
trips an hour (320 yd’/hour or 2,5 yd ay). The cost associated with the on-site borrow
source soil backfill is based on the following:

e On-site borrow source material = 689,630 yd® (see Site Description)
backfill volume

 Days to backfill on-site borrow =689,630 yd’ / 2,560 yd’/day
source material = 270 days

e On-site borrow source labor = $37/hour x 8 hours/day
(each machine) = $296/day + equipment rental.

D-49
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e On site labor (each machine) = $37/hour x 8 hours/day

= $296/day + equipment rental.
e Labor (each truck) = $37/hour x 8 hours/day

= $296/day + truck rental.

Dust suppression is required for the dura n of the backfilling process to minimize the
generation of on site dust. A water truck will be rented for the duration of the backfilling
process. Cost for dust suppression is based on the following:

e Duration of backfill activities =286 days + 270 days
=556 days
e Labor (water truck driver) = $296/day + truck rental.

Vegetation will be established following ackfilling activities. It is expected that the area can be
vegetated at a rate of 1,000 yd*/day. Ve tation will be conducted while backfilling is occurring,
if feasible, and during demobilization. Vegetation costs are based on the following:

e Area to receive vegetation = (3,845 ft x 745 ft) + 20%
(disturbed area + 20%) = 381,936 yd* _
e Vegetation (includes lime, = $1.63/yd2 (Means, 2004b)
fertilizer, and seed)
o Days to vegetate area = 381,936 yd’ / 1,000 ydz/day
=382 days.

Miscellaneous: Miscellaneous costs for this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will have support personnel on site. Miscellaneous costs are
calculatt s lows:

o Duration of contractor support = 2,030 days

o Contractor supn~rt rate = $1,896/day (see assumptions)
e Prep. time for post construction documents = 680 hours (assumed)

e Labor rate (post construction cuments = $50/hour.

Annual Cost: No nual costs are associated with Alternative 3. No site monitoring is required
because all of the contaminated waste |l be removed.

D3.3.6 Representative Site 216-T-26 Crib (Cost tal s D-29 and D-30)

The site work was estimated to take 2€ 6 weeks (63.7 months) based on the following

breakdown. Time required for preparing pre- and post-construction submittals is in a¢c  tion to
the times estimated here.

D-50
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e Mobilize: 15 days (3 weeks), includes mobilizing equipment and personnel, installing
~ and constructing temporary facil zs, performing the site survey, and performing
decontamination setup.
o [Excavate: 755 days (151 weeks)
e Restore site: 558 days (111.6 weeks)

e Demobilize: 10 days (2 weeks), includes demobilizing facilities, equipment, and
personnel and performing final site cleanup.

Total construction duration = 1,338 days = 267.6 weeks = 63.7 months.

Site Description: The basis for the following information can be found on Table D-63.

e Area of contaminant mass =30 ft x 30 ft = 900 ft*
e Depth of clean overburden so =18 ft bgs

o Total excavation depth =225 ftbgs

o Volume of contaminated soil =6,900

o Basedon 1.5H:1V excavationsi : = 1,441,875 yd’

slopes, total excavation volume

o Based on 1.5H:1V excavation side = 1,434,975 yd®
slopes, volume of overburden soil

« Total volume of material to dispose = 6,900 yd®

s Volume of overburden soil = 1,434,975 yd?
Available to use as backfill
¢ Volume of on-site borrow source =6,900y

1 ernialne df |

As indicated in the General Assumptions (Section D3.3.1) no blending is required for 216-T-26
soils to meet the ERDF acceptance criteria.

Fluor H: ‘ord Oversight: Fluor Ha ord will provide oversight for the duration of the
construction activities (mobilization through dem -ation). The cost of Fluor Hanford
oversight is calculated as follows:

e Duration of Construction oversight = 1,338 days

o Construction oversight rate =$1,7. day (see assumptions)

o Duration of RCT on excavator = 2 excavators x 755 days
(equal to excavation time) =1,510 days

e RCTrate = $448/day (see assumptions)

¢ Duration of RCT decontamination =7

(equal to contaminated soil excavation time)
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to construct and remove the decontamination pad (four laborers) has been included in the
decontamination pad cost. The spent decontamination water is assumed to be used for dust
suppression on contaminated sites. A few of the decontamination pad components are as
follows:

e Padarea =2 ftx30ft
=6 f
e Timber grates (2in. x 4in.) =(2ft x 5ft x 30ft) + 2fi x 17ft x 3 ft)
=402 linear ft
= )2 m board
o Plastic sheeting = (201t x 30ft) + (2ft x 8ft overlap x 30ft) + 10%
=1,188 ft’
e 3-in. PVC pipe =5 npear ft.

The amount of decontamination water is  sumed to be 1,000 gal/month for the time
decontamination is needed (during excavation of contaminated soil = 7 days).

00 gal/month x 7 days / 21 days/inonth
= }gal

The decontamination pad will be staffe  rthe ration of contaminated soil excavation. It is
assumed that the decontamination crew will consist of four laborers.

e Decontamination water

o Duration of contaminated soil excavation = 7 days
o Daily rate for four laborers = $1,184/day ($37/hour/laborer).

Due to the duration of the project, the decontamination pad will be replaced once every 36
months.

Excavation: Activities performed under exc....._.ninclude e sation of overt lencs
contaminated soil, and dust suppression. These activities are described below.

¥

Overburden soil will be excavated using two hy4raulic excavators and one front-end loader.
Overburden soil will be excavated by removing noncontaminazea soil and placing it on the
ground next to the excavation. A lo er then will be used to move the soil to a nearby stock pile.
The excavation of noncon " 1ated soil is expected to proceed at a rate of 120 yd® per hour per
excavator. Working 8 hours/day, it is expected that 1,920 yd*/day of overburden soil can be
removed from the site. Labor for overburden excavation consists of one equipment operator for
both hydraulic excavators and the front-end loader. The stock pile for the overburden soil is
expected to be close enough to the excavation to allow the loader to meet or exceed the
production rate of the excavator.

e Volume of overburden soil =1,434,975 yd3 (see Site Description)
e Days to excav :overburden so = 1,434,975 yd3 /1,920 yd3/day
=748 days

D-54
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cap area is greater than 1,000,000 f?). T rate at which the cap materials can be placed and
graded is assumed equal to the rate material is delivered. Additionally, it is assumed that the pea
gravel will be mixed with the silt loam in place. A bulldozer with a tiller attachment will be used
to spread both the silt loam and pea gravel. While placing the pea gravel, the tiller attachment
will blend the two materials.

Paving rates are based on 4,545 yd*/day ireas less than 100,000 fi*) and 9,090 yd*/day (area
greater than 100,000 ft%) for the four inch sub-grade layer. For the six inch layer, paving rates
. 1al 2,452 yd?/day (areas less than 100, 0 ft*) and 4,904 yd*/day (areas greater than

1,000 ft%).

Due to the size and shape of the cap berm, the production rate is assumed to be % the pro: ction
rates used for placing soils over large are . The production rates for the cap berm equal

80 yd*/hour or 640 yd*/day (for sites less an 1,000,000 ft?) and 160 yd*/hour or 1,280 yd*/day
(for sites greater than 1,000,000 ftz).

The geotextile layer will be installed using the four site laborers as the sand filter layer is
installed. It is assumed that the four laborers can place the geotextile at a rate that is equal to the
placement of the sand filter layer. Ther¢ re, one additional day will be added to the schedule
for placement of the geotextile.

During the construction of the cap syste a cap performance monitoring system will be
constructed. To account for the perforn  ce monitoring system cost, an assumed $5,000 lump
sum amount is provided in the cost estir .

The side slopes of the cap will be armor  with riprap material. This material will be placed
12 in. thick around the entire perimeter of the site.

e Material placement rate =100 yd*/hour

e Volume of riprap materialnee :d = 8,686 yd’.
During cap construction, construction s reys will be performed following the construction ¢
select cap layers. The surveys will cher the grades on the placed landfill layers and establish
grade stakes for the next cap layer. Eac Hf the surveys is assumed to add an additional day

(survey to start so that it is completed 1 day after establishing cap layer). Therefore, the iration
of cap construction will be increased by 7 « s for construction surveys.

Cap construction duration is calculated  follows;

e Graded fill layer* 61,661 yd® @ 1,280 yd*/day = 48 days
o Asphalt base course layer 51,162 yd2 @ 9,090 yd*/day = 6 days
e Low permeable asphalt layer* 51,162 yd* @ 4,904 yd*/day =11 days
e Lateral drainage layer* 8,059 yd®> @ 1,280 yd*/day =7 days
e Gravel filter layer* 7,843 yd® @ 1,280 yd*/day = 6 days
e Sand filter layer* 6,256 yd® @ 1,280 yd*/day =5 days
e Compacted silt loam layer* 16,723 yd* @ 1,280 yd*/day = 13 days
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o Silt loam and pea gravel layer* 19,101 yd®> @ 1,280 yd*/day =15 days

o Capbem , 12,606 yd® @ 640 yd*/day =20 days

« Riprap 8,686 yd® @ 800 yd*/day =11 days

o Geotextile placement (as per assumptions additional days) =1 day

e Surveys (as per assumptions additional days) =7 days

¢ Total days to construct cap syste: =150 days.

* Perform construction ¢ vey following the installation of this cap layer.

Air sampling will be conducted 0 adas  basis during the construction of the first layer of the
cap system. Using the assumed production rate of 160 yd*/hour (1,280 yd*/day) e time
required to install the first layer ¢ thec system is calculated as follows:

o Volume of first cap .yer = 61,661 yd*
e Daystoinstall firstc layer =61,661 yd® / 1,280 yd*/day
=48 days
Vegetation: Following the insta the cap, the silt loam with pea gravel will be vegetated
(the top surface area of the cap s? . is expected that the area can be vegetated at a rate of
1,000 yd*/day with one crew, 2,0 y with two crews (two crew used when vegetation

areas exceed 100,000 ft” but are less than 1,000,000 ft?), and 4,000 yd*/day with four crews (four
crews used when vegetation areas excee 1,000,000 ft°). Vegetation costs are based on the
following:

o Area to be vegetated =328,711 ft*
= 36,523 yd’

o Number of crews (1,000 yd*/day each) =2 crews

o Vegetation (includes lime, fertil r, and seed) =$1.67/yd’

o Day to vegetate area =36,523 yd®/ 2,000 Yday
=19 days

Dust Suppression: Dust suppressior  -equired for the duration of site preparation, capping,
and vegetation to minimize the generation of on site fugitive dust. A water truck will be rented
fro this duration. Cost for dust suppression is based on the following:

e _ uration of site preparation = 54 days

¢ Duration of capping =150 days

e Duration of vegetation =19 days

o Duration of dust suppression =223 days

o Labor (water truck driver) = $296/day + truck rental.

liscellaneous: Miscellaneous costs  this cost estimate consist of support personnel and
preparing post-construction documents. During construction activities (mobilization through
demobilization), the contractor will support personnel on site. In addition, four laborers
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o Demobilize: S days (1 week), includes demobilizing facilities, equipment, and personnel,
performing the as-built site survey, and performing final site cleanup.
Tot construction duration = 730 days = 146 weeks = 34.8 months.

Site Description: The following information can be found on Table D-63.

e Area of contaminated mass = 3,800 ft x 700 ft = 2,660,000 ft?

o Area of cap with 20-ft overrun =[3,800 ft + (40 ft)] x [700 ft + (40 ft)]
= 3,840 ft x 740 ft = 2,841,600 ft’

o Slope of rise an run of cap =2H:1V (2 horizontal to 1 vertical)

e Length of rise =40in./( 2in/ft)yx2x2=13.33ft

o Lengthof run =108in. /(12 in/f) x 2 x 2 =36 fit

s Cap area total length =3,840 ft + 13.33 ft + 36 ft = 3,889.33 ft

e Cap area total width =740 ft + 13.33 ft + 36 ft = 789.33 ft

e Area of cap footprint =3,889.33 ft x 789.33 ft = 3,069,965 fi*
=70.48 acres. -

I or Hanford Oversight: Fluor Hanford will provide oversight for the duration of the
construction activities (mobilization through demobilization). The cost of Fluor Hanford
oversight is calculated as follows:

e Duration of construction oversight =730 days

o Construction oversight rate = $1,720/day (see assumptions)
e Duration of RCT decontamination Crew =1 day

e RCT crew rate = $1,792/day (see assumptions).

Fluor Hanford Sampling: As indicate in the general assumptions, Fluor Hanford will provide
an air sampling crew to collect air samples during dynamic compaction and placeme “the
first cap layer. Samples will be collected at a rate of one sample per day of activity. The cost for
sampling is based on the following:

e Duration of dynamic compaction = 154 days (see below)
o Duration to install first cap lay 147 days (seeb w)
o Total number of air samples = 301 samples (1 sample/day)
e Sampling ¢ w (sample and RCT) = $896/day (see assumptions).

Mobilization/Demobilization and Field Support: During the implementation of the RA, an
office trailer and storage tra 'r are assumed to be rented as part of the office trailer and storage
trailer cost. Other costs under field support are field office support and the mobilization,

d obilization, monthly rental, and operating cost of a generator (site utilities on cost table)
during the construction period. Field« ice support consists of office trailer amenities (a
computer, a printer/copier/scanner, paper, etc.).
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Mobilization and demobilization of t| owll >ieces of equipment and personnel will be
icluded in the cost:

Two hydraulic excavators and two operators (on-site borrow source)
Two front-end loaders and two ¢ rators (on-site borrow source)
Two bulldozers and two operators (on site)

Two front-end loaders and two «  ators (on site)

One grader and one operator (o1 3)

One water truck and one driver

Ten dump trucks and ten drivers

Two vibratory rollers and two operators (on site)

One office trailer

One storage trailer

Four laborers.

Mobilization and demobilization for pe; nnel has been assumed. The cost is calculated as
follows:

Mobilization and demobiliza ntit = (1 mob + 1 demob) x 8 hour/day x $37/hour =
$592/person. '

It is assumed that a topographical construction survey will be performed before disturbing the
site and following the installation of identified cap layers (7 layers). The cost for a single
construction survey is based on the fc owing:

Area of construction survey = area ¢ cap footprint + 20% = 3,069,965 ft* + 20% =
3,683,958 ft’ = 84.57 acre.

Total surveys performed = 8.

A haul road is assumed to be installe from a main road to the site. The haul road will consist of
6 in. of 1.5-in. gravel. The cost of the haul road is based on the following:

e Length of haul road = 1,500 f

e Width of haul road = 24 ft

o Gravel = 24fix1,500ft+10% =39,600 = 4,400 yd?
. wl Road Construction =  $7.36/yd2

Decontamination Pad: A decontamir .on pad will be constructed to clean the dynamic
compaction equipment. It is assumed: t the dynamic compaction equipment can be
decontaminated for reuse and can be decontaminated in one day. The decontamination pad will
be of a sufficient length and width t ymmodate all proposed traffic to and from the site.
The decontamination pad will consi: imber grates, plastic sheeting (60 mil LLDPE), PVC
pipe, and a sump with a pump and hoses. Based on the Alternative 3 assumption for
decontamination pad water use (1,00C  llons per month), 50 gallons of water are required for
one day of decontamination activity. 'L'herefore, it is assumed that a temporary water source can
be obtained for decontamination activi s and large storage tanks will not be required. It is also
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Graded fill layer (40 in. thick)

Asphalt base course (4 in. thi )

Low-permeability asphalt laver (6 in. thick)

Lateral drainage layer (6 in  icl

Gravel filter layer (6 in. thi

Sand filter layer (6 in. thick)

Non-woven geotextile

Compacted silt loam (20 in. thicl

Silt loam topsoil with pea gravel mixture (20 in. thick)
Vegetation. '

Total cap thickness =108 in =9 ft.

The volume of material for these layers is calculated using the area of the site and adding a 20-ft
errun in each direction to ensure comj te site coverage. Assume 2H:1V side slopes. Refer to
ible D-63 for site dimensions. These areas and volumes will be used for the cost estimate:

e Area of the site = 2,660,000 f*
e Total area of the cap (area of site +:  ft overrun) = 2,841,000 f?
« Footprint of capped area = 3,069,965 f*
«  Graded fill (40 in. sloped at 2%) = 375,168 yd®
e Asphalt base course (4 in.) = 334,196 yd*
« Low-permeability asphalt (6 in.) =334,196 yd*
» Lateral drainage layer (6 in.) = 55,326 yd3
o Gravel filter layer (6 in.) = 55,154 yd3
o Sand filter layer (6 in.) = 53,890 yd* |
e Nonwoven geotextile =2,910,073 f*
= 323,341 yd*
o Compacted silt loam (20 in.) = 176,351 yd®
e Silt loam with pea gravel (20 in.) = 178,241 yd®
e 10% of mix is pea gravel = 17,824 yd®
e Graded 1 forcapberm =_,029 yd’.

The production rate assumes that the haul rate for the cap materials is 160 yd*/hour

1,280 yd*/day (if the cap area is less than 1,000,000 ft*) and 320 yd*/hour or 2,560 yd*/day (if the
cap area is greater than 1,000,000 ft*). The rate at which the cap materials can be placed and
graded is assumed equal to the rate material is delivered. Additionally, it is assumed that the pea
gravel will be mixed with the silt )am in place. A bulldozer with a tiller attachment will be used

to soreac  oth the silt loam and pea gravel. While placing the pea gravel, the tiller attachment
wil lend the two materials.

Paving rates are based on 4,545 yd%  areas less than 100,000 fi%) and 9,090 yd*/day (area
greater than 100,000 ft?) for the four ch sub-grade layer. For the six inch layer, paving rates
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During decont ition activities Fluor Hanford will provide four RCTs to sc  materials and
equipment leaving the site.
e RCTs (4 at decon pad) = $56/hour x 8 hours/day x 4 RCTs
= $1,792/day.

ring all excavation activities on site F  or Hanford will provide one RCT per excavator to
scan the soil coming from the excavation to determine if the soil is considered overburden or
contaminated.

e RCT (1 per on site excavator) = 3$56/hour x §¢ ours/day
= $448/day.

Fluor Hanford Sampling: Soil samples and air samples will be collected throughout the
duration of construction. The frequency of each type of sample is described below.

Soil Sampling: Soil samples will be collected during the excavation of overburden soil and
contaminated soil. The rate at which these samples will be collected equals six samples per site

" within the overburden soil, and one sarr ¢ for every 845 yd® of excavated contaminated soil
(bulked by 15%). These samples will be analyzed in an on site laboratory. Quality control
samples will be sent to an off site laboratory at a rate of 1 for every 20 samples collected (5% of
samples collected) or a minimum of one per site. Labor to collect soil samples includes one
sample technician (half time) and one RCT (full time).

e Number of overburden samples = 6 samples
e Cost per sample (on site lab) =$1,100 / sample
e Cost per sample (off site lab) = §$5,000 / sample

e Volume of contaminated soil + 15% = 629,031 yd® + 15%

o Number of contaminated soil samples = 723,385 yd*/ 845 yd®
= 856 samples

e Cost per sample (on site lab) = $5,000 / sample

¢ Cost per sample (off site lab) = $5,000 / sample

+ Labor (sample tech) = §$56/hour x 8 hours/day x ' time
= $224/day

e Labor (RCT) = ($56/hour) x (8 hours/day)
= $448/day

e L or(total) =$672/day

e Days of sampling = 638 days (days of excavation).

Air Sampling: Air samples will be collected during excavation activities, placement of first layer
of backfill material, and dynamic compaction. The rate at which air samples will be collected
equals one air sample per day in which the above rc..renced activities are taking place. Each
sample collected will cost $1,000 to analyze plus labor to collect the samples and $500 per
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e Duration of decontamination pa :rew 21 days

$1,792/day.

e Daily rate for four laborers

Site Restoration: Vegetation will be established following the in situ vitrification. It is
expected that the area can be vegetate  1rate of 1,000 yd*/day. Vegetation will be conducted
while vitrification is occurring in othe as, if feasible, and during demobilization. Vegetation
costs are based on the following:

e Area to receive vegetation
(disturbance area + 20%)

(2,765 frx 24 fi) + (1 35 fix 8 fi) + 20%
10,592 yd®
$1.63/yd”> (Means, 2004b)

e Vegetation (includes e,
fertilizer, and seed)

« Days to vegetate area = 10,592 yd*/ 1,000 yd*/day
= 11 days.

A water truck will be rented forthe ©  n of site restoration to aid in the growing of
vegetation. Cost for a water truck is based on the following:

e Duration of vegetation = 11 days
e Labor (water truck iver) = $37/hour x 8 hours/day
= $296/day + truck rental.

In Situ Vitrification: Using the information presented in the AMEC Earth and Environmental,
Inc. reference, the estimated duration to  rform the in situ vitrification is based on 7.5 days to
perform a melt, and a 12 hour down time between melts. Therefore, running 24 hours a day, the
time needed to perform in situ vitrificatt . at 216-Z-11 is calculated as follows:

e Number of melts = 143 melts (see Site Description)
e Averagetimepern = 7.5 days
e Total melt time = 143 melts x 7.5 days/melt
= 1,072 days
e Downtime in between melts = 12 hours
e Total downtime (143 - 1) x 12 hours x 1 day/24 hours
' 71 days

o Total time to perform in situ = 1,073 days + 71 days

vitrification 1,144 days.

This duration is used for calculating the Fluor Hanford oversight costs.

The cost to perform in situ vitrification is based on the information presented in the Los Alamos

National Laboratory reference. This do ment provides costing for in situ vitrification
:chnology used at another Department of Energy Site. The document reports a total cost to
erform in situ vitrification at $1,284,947 to treat 342 yd3 of soil. The report breaks down the
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