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EXECUTIVE SUMMARY 

This focused feasibility study (FFS) repon presents the detailed analysis of 
alternatives for interim remedial measures (IRM) for the 100-HR-3 Operable Unit. The 
100-HR-3 Operable Unit is one of seven operable units associated with the 100 D/DR and 
100 H Areas of the Hanford Site. Three of the 100 D/DR operable units (1 00-DR- l. DR-2 , 
and DR-3) , two of the 100 H operable units (100-HR-1 and HR-2) , and the 100-IU-4 
Operable Unit are source units. The 100-HR-3 Groundwater Operable Unit includes the 
groundwater beneath the source operable units and the adjacent groundwater, surface water, 
fluvial sediments, and aquatic biota impacted by the overlying source operable unit. The 
100-HR-3 Operable Unit also includes that ponion of the 600 Area that lies between the 
D/DR and H Reactors. 

The key assumptions which form the basis for the FFS are as follows: 

• The purpose of the !RM is to address an identified threat ro human health or 
the environment. 

• The objectives of the FFS are to protect the Columbia River and to abate 
offsite migration of contaminants. 

• To meet the objectives, the alternatives are aimed at containment and control 
of contaminant plumes. (The alternatives are not designed for mass reduction 
or aquifer cleanup.) 

• The occasional-use scenario is assumed for the operable unit. 

• For purposes of cost estimates, the FFS uses a finite lifecycle for the IRM to 
the year 2008. At this time it is assumed that any final action will be 
implemented, be it a continuation of the IRM or a redirection of the action. 

• The JOO Area Feasibility Study Phases 1 & 2 (DOE-RL 1994a) forms the basis 
for the alternatives evaluated in the FFS. Additional alternatives or deviations 
from the alternatives are only considered when the defined alternative does not 
meet the operable unit specifics. The Comprehensive Environmental 
Response, Compensation , and Liability Act (CERCLA) does. however. allow 
the flexibility of specifying different process options at any point in the 
remedial investigation/ feasibility study process if warranted by site 
circumstances. 

• Disposal to the Environment Restoration Disposal Facility is assumed for all 
solid wastes generated. This includes the assumption that sufficient space is 
available and that the facility will be operating on a schedule consistent with 
the IRM. 

ES-1 



-

DOE/RL-94-67 
Draft A 

Based on the qualitative risk assessment performed for the operable unit , analvsis 
under the occasional-use scenario resulted in the identification of tritium in the DIOR Area, 
technetium-99 in the H Area. and arsenic in the 600 Area as human health contaminants of 
potential concern (COPC); however, it should be noted that all these COPC had incremental 
cancer risks in the low or very low range ( < lE-4). Therefore, none of these COPC 
represent an unacceptable human health risk under this exposure scenario. 

Ecological scenarios were evaluated using biological receptors which live in or near 
the Columbia River. The ecological risk assessment identified potential risks from 
bis(2-ethylhexyl) phthalate, chromium, and sulfide in the D/DR Area based on exceedances 
of Ambient Water Quality Criteria. In the H Area, chromium, iron, and sulfide were 
identified. These exceedances were based on the maximum concentrations detected in the 
near river wells. No allowance was made for environmental fate. These cons ituents were 
not identified in the river; the concentrations are significantly reduced by the ixing and 
dilution action of the river. No ecological assessment was conducted for the 600 Area 
because the groundwater is not impacting the river. 

Based on an additional analysis of the data. chromium is identified as the contaminant 
of concern (COC) for the operable unit. In the context of FFS , COC are those constituents 
that must be addressed by remedial actions. 

The FFS process includes an evaluation of remedial action objectives (RAO). The 
RAO are medium-specific or operable unit-specific objectives for protecting human health 
and the environment. The RAO are based on the land-use, COC, applicable or relevant and 
appropriate requirements (ARAR), and exposure pathways and include specific remediation 
goals so that an appropriate range of remedial options can be developed for analysis. 

The RAO for environmental protection are: 

• control groundwater movement to minimize release of COC from groundwater 
to surface water that would result in concentrations in the river in excess of 
Ambient Water Quality Criteria 

• prevent destruction of critical habitat; minimize destruction of noncritical 
habitat; prevent adverse impacts to threatened or endangered species 

• prevent erosion of soil during remediation that would contribute to surface 
water concentrations greater than the Ambient Water Quality Criteria for the 
COC in surface water. 

The preliminary remediation goal (PRG) is 50 µg /L measured in two consecutive 
sampling rounds in the near-river wells as established in the Tri-Party Agreement Change 
Control Form M-15-93-02 (Ecology et al. 1994). Chromium concentrations below the 
chronic Ambient Water Quality Criterion of 11 µg/L as measured in the substrate are 
considered alternate PRG. These PRG represent screening criteria for the FFS. Final 
remediation goals will be set in the record of decision. 
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In the 100 Area Feasibility Scudy Phases 1 and 2 (DOE-RL 1994a), alternatives were 
developed and screened for the 100 Area as a whole. The FFS modifies these alternatives to 
meet site-specific conditions. The alternatives considered in the FFS are: 

• GW-1 - no action 
• GW-2 - institutional controls/continued current actions 
• GW-3 - containment 
• GW-4 - in situ treatment 
• GW-5 - removal, treatment, disposal using ion exchange 
• GW-6 - removal, treatment, disposal using reverse osmosis. 

Table ES-1 lists the processes included in each alternative. Alternative GW-4 was not 
considered in the FFS because this alternative applies to organic contaminants and nitrate, 
neither of which are COC for the operable unit. 

The alternatives are defined in detail in the FFS to facilitate the detailed analysis. 
The detailed analysis is presented in tables where each alternative is compared to seven of 
the nine CERCLA criteria. These criteria are as follows: 

• 
• 
• 
• 
• 
• 
• 

overall protectiveness 
compliance with ARAR 
long-term effectiveness 
reduction of toxicity, mobility, or volume 
short-term effectiveness 
implementability 
cost . 

The comparative analysis uses the results of the detailed analysis to compare 
alternatives to each other for their relative ability to meet the CERCLA criteria. The results 
of the detailed and comparative analyses are summarized in Table ES-2 . The FFS will 
support the proposed plan for the IRM in the operable unit. 

ES-3 
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Figure ES-1 Swnmary of Comparative Analysis 

100-HR-3 
Groundwater 
Operable llnit 

Alternatives I Evaluation 
Criteria GW-1 GW-2 GW-3 i GW-5 GW-6 

I 

Overall Protection of Human Health 
and Environment 

Compliance with ARAR 2 

Long-Term Effectiveness and 
Permanence 

Reduction of Toxicity, Mobility, 
and Volume 

Short-Term Effectiveness 

Implementability 

Notes: 

Present Worth - H Area 
($ millions) 

Present Worth - D/DR Area 
($ millions) 

1. Alternatives are summarized as follows: 
• GW-1 No Interim Action 
• GW-2 Institutional ControVContinue 

• GW-3 
Current Actions 

Containment 

0 1.0 

0 1.0 

Key: 

• GW-5 
• GW-6 

RemovaVIon Exchange Treatment/Disposal 
RemovaVReverse Osmosis Treatment/Disposal 

2. ARAR - applicable or relevant and appropriate 
requirement 

Note: GW-4 (In Situ Treatment) was not evaluated. 

ESF-1 

10.0 23.4 28.2 

23.3 14.7 18.4 

Best 

Better 

Good 

Fair 

Poor 

E940829.7a 
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Table ES-1 Alternatives and Process Options 

ALTERNATIVE I PROCESSES 

GW-1: No Action Groundwater monitoring 

GW-2: Institutional Controls/ Access restrictions 
Continued Current Actions Groundwater monitoring 

Evaluation of results of current actions 
- pilot-scale treatability test 
- Columbia River Comprehensive Impact 

Evaluation 
- river/groundwater interaction studies 
- chromium speciation studies 

GW-3: Containment Sheet pile 
Extraction wells 

GW-5: Removal. Treatment. and Disposal Removal 
Using Ion Exchange - extraction wells 

Physical treatment: 
- filtration 
- ion exchange 
Stabilii.ation/solidification: 
- cement-based sol idification 
Liquid disposal : 
- river discharge or injection into an aquifer 
Solids disposal : 

- ERDF, W-025, or other site 
Monitoring 

GW-6: Removal. Treatment, and Disposal Removal: 
Using Reverse Osmosis - extraction wells 

Physical treatment: 
- filtration 
- reverse osmosis 
- forced evaporation 
Stabilii.ation/ solidification: 
- cement-based solidification 
Liquid disposal: 
- crib disposal 

- river disposal 
- injection to aquifer 
Solids disposal : 
- ERDF, W-025, or other si te 
Monitoring 

ERDF - Environmental Restoration Disposal Facility 

EST-1 
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ARAR 
BAT 
CAD 
CERCLA 
CFR 
COPC 
coc 
CRCIA 
CRDL 
CSCF 
CSTR -
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EHQ 
ERA 
ERDF 
FBR 
FFS 
FS 
GRA 
HEIS 
m 
HMOC 
HQ 
HRA-EIS 
HSRAM 
ICR 
IRM 
LFI 
MCL 
MMOC 
MOC 
MTCA 
NEPA 
NCP 
NPDES 
NPL 
O&M 
OTD 
PNL 
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ACRONYMS 

applicable or relevant and appropriate requirement 
best available technology 
computer-aided design 
Comprehensive Environmental Response. Compensation, and Liabili ty Act 
Code of Federal Regulations 
contaminants of potential concern 
contaminants of concern 
Columbia River Comprehensive Impact Assessment 
Contract Required Detection Limit 
continuously stirred continuous flow 
continuously stirred - tank bioreactors 
decontamination factor 
U.S. Department of Energy 
U.S . Department of Transportation 
Washington State Department of Ecology 
environmental management 
U.S. Environmental Protection Agency 
environmental haz.ard quotient 
expedited response action 
Environmental Restoration Disposal Facility 
fluidized-bed bioreactors 
focused feasibility study 
feasibility study 
general response action 
Hanford Environmental Information System 
hazard index 
Hybrid Method of Characteristics 
hazard quotient 
Hanford Remedial Action Environmental Impact Statement 
Hanford Site Risk Assessment Methodology 
incremental cancer risk 
interim remedial measures 
limited field investigation 
maximum contaminant level 
modified method of characteristics 
method of characteristics 
Model Toxics Control Act 
National Environmental Policy Act 
National Contingency Plan 
National Pollutant Discharge Elimination System 
National Priorities List 
operations and maintenance 
Office of Technology Development 
Pacific Northwest Laboratory 

Ill 



PRG 
QRA 
RAO 
RCRA 
RI 
ROD 
SIP 
SDWA 
SVE 
TBC 
Tri-Party 

Agreement 
USGS 
voe 
WAC 
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ACRONYMS (cont) 

preliminary remediation goal 
qualitative risk assessment 
remedial action objective 
Resource Conservation and Recovery Act 
remedial investigation 
record of decision 
Strongly Implicit Procedure 
Safe Drinking Water Act 
soil vapor extraction 
to be considered 

Hanford Federal Facility Agreement and Consent Order 
United States Geological Service 
volatile organic compounds 
Washington Administrative Code 

IV 
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1.0 INTRODUCTION 

This focused feasibility study (FFS) is in suppon of the Comprehensive 
Environmental Response, Compensation , and Liability Act of 1980 (CERCLA) remedial 
investigation/ feasibility study (RI/FS) activities for the 100-HR-3 Groundwater Operable 
Unit. The RI/FS process is described in the Guidance f or Conducting Remedial 
Investigarions and Feasibility Studies Under CERCLA (EPA 1988). The 100 Area is one of 
four areas on the Hanford Site that are on the U.S. Environmental Protection Agency 's 
(EPA) National Priorities List (NPL) under CERCLA (Figure 1-1). The 100-HR-3 Operable 
Unit is one of seven operable units associated with the 100 D/DR and 100 H Areas of the 
Hanford Site (Figure 1-2). Three of the 100 D/DR operable units (100-DR-1, DR-2 , and 
DR-3), two of the 100 H operable units (100-HR-1 and HR-2) , and the 100-IU-4 Operable 
Unit are source units. The 100-HR-3 Groundwater Operable Unit includes the groundwater 
beneath the source operable units and the adjacent groundwater, surface water, fluvial 
sediments. and aquatic biota impacted by the overlying source operable unit. The 100-HR-3 
Operable Unit also includes that ponion of the 600 Area that lies between the D/DR and H 
Reactors. 

The approach for the RI/FS activities for the 100 Area operable units has been further 
defined in the Hanford Past-Practice Strategy (DOE-RL 1991). This strategy streamlines the 
past-practice remedial action process with a bias for action through optimizing the use of 
interim remedial measures (IRM) and expedited response actions (ERA). 

All work conducted at the 100 Area waste sites is in accordance with the conditions 
set forth in the Hanford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement) (Ecology et al. 1990), and its amendments , signed by the Washington State 
Department of Ecology (Ecology), EPA, and the U.S. Department of Energy (DOE). 

1.1 PURPOSE Ai~ SCOPE 

The Hanford Past-Practice Strategy (DOE-RL 1991) defines the FFS as an evaluation 
of a limited number of alternatives that are focused to the scope of the response action 
planned. The FFS constitutes the detailed analysis phase that completes the FS evaluation 
process for the targeted IRM. In addition to the screened alternatives evaluated in the 100 
Area Feasibility Study Phases 1 and 2 (DOE-RL 1994a) , the detailed analysis phase 
integrates the results of area-wide studies such as river impact. shoreline, ecological. cultural 
resources. treatability, and background studies as well as information from operable 
unit-specific limited field investigations (LFI) and qualitative risk assessments (QRA). 

The FFS does the following things: 
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• updates and refines remedial action obj ectives ( RAO) , contaminants of concern 
(COC) , applicable or relevant and appropriate requirements (ARAR) , and 
remedial alternatives based on new information developed since the 100 Area 
Feasibility Study Phases 1 and 2 (DOE-RL 1994a) (additional risk assessment 
may be used to refine RAO and COC) 

• performs detailed and comparative analyses of IRM alternatives. 

The FFS is performed primarily to provide a detailed analysis of remedial action 
alternatives for sites remaining on the IRM pathway as identified in the LFI. 

The objective of the FFS is to provide decisionmakers sufficient information on waste 
site conditions and remedial alternatives to allow them to make an appropriate and timely 
decision on remediation of sites to be addressed through IRM. The FFS evaluates 
alternatives identified in the 100 Area Feasibility Study Phases 1 and 2 (DOE-RL 1994a) and 
considers new information on technologies. operable unit characteristics. and areawide 
studies. 

Concurrently, FFS are being prepared for some of the 100 Area source operable 
units. Source cleanup is integral to successful remediation of groundwater; therefore , the 
cleanup of groundwater is closely tied to the cleanup of the sources of contamination . The 
source FFS currently under preparation are aimed at the high priority sites, mainly the liquid 
waste sites. Remediation of these sites may play a major role in cleanup of the groundwater 
by eliminating a pathway for continued contamination. 

1.2 REPORT ORGANIZATION 

The FFS is organized into the following sections: 

• Section 1. 0 - introduction and discussion of purpose of repon: summaries of 
100 Area studies that suppon the FFS. 

• Section 2.0 - operable unit background and summaries of operable-unit specific 
repons. 

• Section 3.0 - discussion of RAO including land use , COC , ARAR . and 
remediation goals. 

• Section 4.0 - detailed descriptions of the groundwater remedial alternatives 
identified in the 100 Area FS including any modifications to the alternatives 
based on new information concerning contaminants or technologies : di scussion 
of uncenainties associated with the alternatives. 

• Section 5. 0 - discussion of modeling effons fo r FFS. 

1-2 



... _ 

DOE/ RL-94_:.67 
Draft A 

• Section 6.0 - discussion of detailed analysis methodology; detailed analysis 
tables comparing each alternative to the CERCL\ nine criteria. 

• Section 7.0 - a discussion of the sensitivi ties of the repon assumptions . 

• Section 8.0 - comparative analysis of alternatives using the CERCLA nine 
criteria. 

• Section 8.0 - a list of references used in the FFS. 

• Appendix A - a tabulation of ARAR. 

• 

• 

• 

Appendix B - detailed descriptions of technologies developed and screened in 
100 Area FS Phases 1 and 2. 

Appendix C - modeling details . 

Appendix D - cost models . 

1.3 SUMMARY OF THE HANFORD PAST-PRACTICE STRATEGY 

The strategy streamlines the past-practice remedial action process with a bias for 
action through the use of expedited response actions and !RM. The strategy focuses on 
reaching early decisions to initiate and complete clean-up projects, maximizing the use of 
existing data, coupled with focused , short time-frame investigations where necessary. 

Figure 1-3 depicts the interrelationships and sequencing of steps and activities that 
must be integrated to bring an operable unit from field investigation through record of 
decision (ROD). The diagram is consistent with the approach outlined in the Hanford 
Past-Practice Strategy (DOE-RL 1991). This chart provides a graphical description of the 
entire process of characterization activities, risk assessments , treatability studies , and FS for 
the high and low priority sites within an operable unit and for the operable unit as a whole. 

To aid in understanding each of the figure activity elements and their 
interrelationships, each element is described in the 100 Area Feasibility Srudy Phases 1 and 2 
(DOE-RL 1994a). 

1.4 SUMMARY OF 100 AREA FEASIBILITY STUDY PHASES 1 AND 2 

The 100 Area Phase l and 2 FS evaluated the known characteristics of the Hanford 
100 Area and identified the range of remedial alternatives that were most appropriate for 
protection of human health and the environment for the entire aggregate area. The purpose 
of the 100 Area FS was to : 
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• provide a generalized view or applicable and workable remedial technologies 
as applied to the site contamination problems as a whole 

• evaluate groups of sites based on similarity , as opposed to geographical 
location and operable unit designation 

• develop and screen remedial alternatives to be used in the detailed analysis 
phase of the FFS for IRM or final FS for individual operable unit. 

The 100 Area Phase l and 2 FS consisted of the following four principal tasks: 

• identify contaminants of concern for the media of concern 

• identify ARAR pertinent to all general response actions (GRA) 

• 

• 

develop remedial alternatives (Phase l) applicable to the l 00 Area including 
development of RAO. development of GRA. identification and screening of 
technologies and process options. and assembly of remedial alternatives from 
representative technology types 

screen alternatives (Phase 2) developed in Phase l for implementability, 
effectiveness, and costs to identify those alternatives that warrant advancement 
to the detailed analysis phase of future FFS. 

Contaminants of potential concern (COPC) and ARAR identified in phases 1 and 2 
are refined in the FFS based on the evaluation of additional operable unit- and waste 
site-specific information gathered in the LFI. General response actions and alternatives 
retained as a result of phases 1 and 2 are evaluated in detail in the FFS. General response 
actions were identified as follows : 

• no action 
• institutional actions 
• containment actions 
• in situ treatment actions 
• removal/treatment/disposal actions. 

Alternatives retained from phases l and 2 are lis ted in Table 1-1 . 

1.5 100 AREA WIDE AND AGGREGATE AREA STUDIES 

The 100 Area aggregate studies and Hanford Site studies, such as the Hanford Site 
background studies, provide integrated analyses of selected issues on a scale larger than an 
operable unit. The 100 Area groundwater operable unit work plans (DOE-RL 1992a-d) 
address studies common to the 100 Area covering topics such as river impact, shoreline, 
ecology, and cultural resources. These studies are reported individually and provide data for 
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the selection of final remedies. Results of these studies are summarized below. Details of 
the studies can be found in the corresponding rer'erences. 

1.5.1 Hanford Site Background 

The natural inorganic chemical composition of groundwater in the unconfined aquifer 
system beneath the Hanford Site is presented in Hanford Site Groundwater Background 
(DOE-RL 1992e). The characterization effort identifies the types and concentrations of 
inorganic analytes that exist naturally in the groundwater. Provisional threshold levels for 40 
inorganic analytes developed in this effort are listed in the LFI. Background values for most 
radionuclides and organic constituents have not been developed. 

1.5.2 Hanford Remedial Action Environmental Impact Statement 

In accordance with DOE Order 5400.4 and Chapter 10 Code of Federal Regulations 
(CFR) Part 1021, th.e values of the National Environmemal Policy Act (NEPA) of 1969 are 
to be incorporated in the CERCLA process. Many of the NEPA values are addressed in the 
detailed analysis of remedial alternatives within this FFS; however, Hanford Site and 
area-wide impacts are addressed by the Hanford Remedial Action Environmental Impact 
Statement (HRA-EIS). 

The HRA-EIS analyzes the impacts caused by remediating the CERCLA/Resource 
Conservation and Recovery Act (RCRA) past-practice waste sites on the Hanford Site. The 
NEPA strategy follows a tiered approach which allows the issues addressed in the HRA-EIS 
to be incorporated into subsequent assessments by reference alone (40 CFR 1502.20). A 
draft of the HRA-EIS is scheduled for public review in August 1994. The final ROD for the 
HRA-EIS is scheduled for April 1995. 

1.5.3 Ecological Summary 

Bird, mammal, and plant surveys were conducted and reported in Sackschewsky and 
Landeen (1992). Current contamination data has been compiled from other sources, along 
with ecological pathways and lists of all wildlife and plants at the site, including threatened 
and endangered species (Weiss and Mitchell 1992). Another report (Cadwell 1994), 
discusses aquatic species on the Hanford Reach of the Columbia River; mapping activities of 
vegetation on the site and efforts to survey species of concern; shrub-steppe bird surveys; 
and mule deer and elk population monitoring. Repon conclusions state that intrusive 
activities, such as remedial actions . that are conducted inside the controlled-area fences will 
not have a significant impact on the wildlife. Intrusive activities outside the controlled-area 
fences will have minimal impact on wildlife if the recommendations contained in the three 
documents listed below are followed (Landeen et al. 1993): 

• Bald Eagle Management Plan (Fitzner and Weiss 1994) 

1-5 



DOE/RL-94-67 
Draft A 

• Biological Assessment of Threa£ened and Endangered Species (Fitzner et al. 
1994). 

The ecology of the riverine and riparian zones associated with the Columbia River is 
summarized in the Columbia River Impact Evaluation Plan (OOE-RL 1993a). Additional 
information sources are included as references in the evaluation plan. 

The DOE policy also states that site-specific ecological surveys will be conm .. cted at 
all sites where cleanup and remedial actions are performed. 

1.5.4 Groundwater/River Interaction 

Several projects are contributing to a better understanding of how contaminated 
groundwater from the Hanford Site enters the Columbia River along the 100 Areas. This 
topic was included in an earlier Tri-Party Agreement milestone that addressed 100 Areas 
general investigations (M-30-00 series). A submilestone required 1) installing equipment and 
2) initiating monitoring activities to perform long-term evaluation of river/aquifer interaction: 
both milestone requirements were completed by September 1993 . There are no subsequent 
milestones , however, to present the results of the evaluation of interaction. 

Automated equipment is installed in wells at each reactor area to measure water levels 
at hourly intervals. Similar stations are operating at four reactor areas to measure river stage 
changes. Selected stations also contain sensors to record temperature and electrical 
conductivity. In the 100 H Area, simultaneous recording of water levels, temperature, and 
conductivity are being made in the nearshore river, in riverbank seepage, and in a shoreline 
monitoring well. All of these stations will be operated for a time period sufficient to 
describe daily, weekly, and seasonal river cycles (most stations will have meet this objective 
by Fall 1994). Operation of the equipment and selected results are described in annual 
progress reports (e.g. Campbell 1994). 

Monitoring activities include data collection by the equipment just described , as well 
as data collected for operable unit sampling tasks, as listed in work plans. Groundwater, 
riverbank seepage, and shoreline sediments are all sampled as part of operable unit sampling. 
Non-environmental restoration program activities, such as RCRA groundwater monitoring 
and Sitewide Environmental surveillance conducted under DOE Order 5400.1, also contribute 
data that are relevant to river/aquifer interaction investigations. A summary of water quality 
data from near-river monitoring wells, riverbank seepage, and nearshore river water is 
presented in Peterson and Johnson (1992). Riverbank seepage, shoreline sediment, and river 
water data for sampling activities conducted for the environmental restoration program are 
published in DOE-RL (1992f) and WHC (1993a). The data are also available from the 
Hanford Environmental Information System. 

Interpretation of river/aquifer interaction data is in progress. Initial results show that 
groundwater is affected by river stage changes in several ways. River fluctuations can be 
observed as water level changes in wells throughout the reactor areas , with a time lag and 
amplitude decrease occurring as the well's distance from the river increases. This 
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information has potential use for inferring aquifer hydraulic propenies (e.g. McMahon and 
Peterson 1992). River stage changes also affect water quality , but only within several 
hundred feet of the river, and to varying degrees depending on the magnitude and duration of 
stage changes. Evidence for some degree of groundwater dilution by river water prior to 
crossing the channel interface is found in river bank seepage concentrations of contaminants. 
Seepage concentrations are almost always intermediate between values in shoreline wells and 
nearshore river water (Peterson and Johnson 1992). 

An understanding of the physical and chemical environment at the aquifer/river 
interface, and of the processes occurring at the interface, is fundamental for assessing the 
impact of Hanford Site groundwater on Columbia River water quality and ecosystems. It is 
also relevant in assessing the performance of remediation activities. Continued investigation 
of aquifer/river exchange is strongly encouraged to support future records of decision for 
environmental restoration. 

1.5.5 Columbia River Comprehensive Impact Assessment 

The Columbia River Comprehensive Impact Assessment (CRCIA) , established in 
Tri-Party Agreement Milestone M-13-80, will evaluate the current human and ecological 
risks to the Columbia River attributable to past and present activities on the Hanford Site. 
The CRCIA is being conducted by Pacific Northwest Laboratory (PNL). Human risk from 
exposure to radioactive and hazardous materials will be addressed for a range of river use 
options. Ecological risk will be evaluated relative to the health of the current river 
ecosystem (Eslinger et al. 1994). 

1.5.6 Investigations of Chromium in Groundwater 

Several projects have been completed or are underway that contribute to a better 
understanding of groundwater contamination by chromium in the 100-HR-3 Operable Unit. 
Estimates for the volume of contaminated groundwater, the mass of chromium within that 
volume, and the changes in characteristics between 1988 and 1992 in the 100 H Area are 
presented in Peterson and Connelly (1993). Their estimates suggest a chromium plume in 
excess of 100 ppb (EPA drinking water standard) to have a volume of approximately 
180,000 m3 and containing approximately 26 kg of chromium. The estimates indicate a 
slight increase in the plume during the time interval analyzed , and three possible reasons 
were offered. The most likely cause is the influx of chromium-bearing groundwater from the 
west into the 100 H Area, resulting from past disposal in the l 00 D Area. Other possible 
causes are unidentified continuing sources in the 100 H Area and increased release from the 
soil column. 

An effort is underway to describe how chromium moves with groundwater and where 
chromium fixation might occur (DOE-RL 1993a). This study of chromium speciation looks 
at the concentrations and valence state of chromium in the unconfined aquifer. at the 
interface between the aquifer and the river, and in the nearshore river. Analysis of the 
various valence states in sediments and periphyton coatings on sediments is included. along 
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with tests involving potential changes in valence state that occurs when groundwater is mixed 
with river water. Initial interpretations suggest that some hexavalent chromium in 
groundwater is reduced to the less-toxic and less-mobile trivalent state at the aquifer/ river 
interface. 

1.6 SUMMARY OF 100 AREA GROUNDWATER TREATABILITY STUDIES 

Treatability tests were conducted on groundwater samples collected from the 
100-HR-3 Groundwater Operable Unit to collect data on treatment technologies. The 
100-HR-3 Operable Unit consists of the groundwater beneath the 100 H and 100 D/DR 
Areas; the contaminants in the operable unit include chromium , nitrate, and uranium. 
Bench-scale tests of biodenitrification used batch studies to determine if biodenitrification 
could reduce the nitrate concentration to a residual of < 45 mg/L (as N03), the current 
maximum contaminant level (MCL) as defined in the Safe Drinking Warer Act (SDWA) (40 
CFR 141). The tests were conducted under the 100-HR-3 Groundwater Treatability Test 
Plan (DOE-RL 1992g), the Treatabilitv Sruay Program Plan (DOE-RL 1992h), and the 100 
.1.rea Groundwater Biodenitrification Bench-Scale Treatability Srudy Procedures (Peyton and 
Martin 1993) . The results of the test are presented in 100 Area Groundwater 
Biodenitrification Bench-Scale Treatability Srudy -- Final Reporr (Peyton 1994). Because the 
treatability test was directed at nitrates and organics, the information is not relevant to the 
COC for the 100-HR-3 Operable Unit. Therefore, no additional discussion of the treatability 
test is provided in the FFS. 

Treatability tests were also conducted to test the removal of chromate, nitrate, and 
uranium (VI) using precipitation/reduction and/or ion exchange treatments . The tests are 
described in the 100-HR-3 Groundwater Treatability Test Plan (DOE-RL 1992g). 
Procedures for the tests are specified in 100-HR-3 Area Groundwater Treatment Tests for Ex. 
Situ Removal of Chromate, Nitrate, and Uranium (VJ) by Precipitation/Reduction and/or Ion 
E.xchange (WHC 1993b); results are presented in Treatment Tesrs for E.x Situ Removal of 
Chromate, Nitrate, and Uranium (Vl) from Hanford (100-HR-3 ) Groundwater Final Repon 
(WHC 1993c). Results of each test are summarized below. 

The detection limit for treatability study for chromium was 19 µg /L. The goal of the 
study was the MCL of 100 µg/L , so this detection limit was adequate. The Contract 
Required Detected Limit (CRDL) for chromium is 10 µg/L (EPA 1991 ). 

1.6.1 Precipitation/Reduction 

1.6.1.1 Sulfide Precipitation. A ferrous sulfate/ sodium sulfide method was tested to first 
reduce the chromium (VI) to chromium (III) and then to coprecipitate the reduced chromium 
with the resulting ferric hydroxide and/or ferric sulfide (WHC 1993c) . The possible 
reduction and/or precipitation of uranium was also investigated. The ferrous sulfate/ sodium 
sulfide treatment was effective at removing the chromium (decontamination factor [DF] of 
64); however, the treatment failed to remove uranium or nitrate and generated significant 
quantities of sludge. (The DF is defined as the original concentration of the contaminant 
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divided by the concentration after treatment. .-\ OF < 2 is considered insignificant.) The 
method resulted in a colloidal suspension which was not removed by centrifugation . 

1.6.1.2 Brushite Coprecipitation. Disodium hydrogen phosphate was used to precipitate 
brushite from the contained calcium ion naturally present in the groundwater to determine the 
potential for removing uranium. The incidental removal of chromate from solution by 
coprecipiration with brushite was also investigated. The brushite treatment produced 
significant OF for uranium (DF = 32). This treatment did not result in significant OF ( > 2) 
for chromate and had little effect on nitrate concentrations. Because neither precipitation 
method resulted in removal of both chromate and uranium and because both generated 
significant quantities of sludge or flocculent , no further tests were conducted. 

1.6.2 Ion Exchange 

Three different strong-base anion exchange resins were tested based on 
recommendations of resin manufacturers (Dowex 2 lK" from Dow Chemical Company and 
Amberlite 40r and 410"' from Rohm and Haas Company). All three resins had excellent OF 
for uranium (90+70 to 110+70) and chromate (60+46 to 90+ 12). The Dowex 21K"' had a 
much higher OF for nitrate ( 40 + 20) than the Amberlite 410"' (12 + 2) or Amberlite 40r 
(6+ 1). The Dowex 21K"' removed the high concentration of contaminants down to the level 
of detection for several hundred column volumes. 

The test was a full factorial experiment, which means that all combinations of the 
variables of interest were explored. Tests conducted included batch tests , equilibrium tests, 
and breakthrough tests. Equilibrium tests showed that the adsorption potential for Dowex 
21K"' for uranium and chromate was far higher than the amount of groundwater available for 
spiking. 

The following summarizes the results or" the batch anion exchange resin test results: 

• No pretreatment requirements were identified in the treatability tests: however 
a prefilter is recommended for field application. 

• The optimum resin for treatment of chromate, nitrate, and uranium based on 
the results of the tests is Dowex 21K"', a strong-base anion exchange resin. 

• No breakthrough was observed in water from Well 199-H4-4 for chromium or 
uranium. Nitrate showed breakthrough after 445 column volumes. The 
concentrations from this well were 84.600 ppb nitrate, 49 ppb uranium. 
65.5 ppb chromate, and 79.4 ppb total chromium. 

• Breakthrough for water from Well 199-05-15 occurred at 450 column \'Olumes 
for nitrate and 1,100 column volumes for chromium. Initial concentrations 
were 49 ,700 ppb nitrate, 12 ppb uranium . 1,930 ppb chromate, and 2.025 ppb 
total chromium. Breakthrough for chromium occurred at 100 ppb; therefore , 
1925 ppb was taken up by the ion exchange resin. The capacity of the 
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Dowex 2 lK'" is 2. 79 µg chromium per mg of resin based on the test results for 
this well water. 

• No degradation of resin or resin life was noted during multiple cycles . 

• During the multiple cycles, the contaminant concentrations were below the 
performance goals with the exception of uranium. This may not be too 
significant because the levels of uranium introduced in the test were much 
higher (8 times) than typical 100 Area groundwater uranium concentrations. 

• The ion exchange was eluted with 4 to 5 column volumes of 4 M sodium 
chloride then washed with one to two column volumes to regenerate the resin 
for reuse. The concentrations in the eluate were typically several hundred 
thousand ppb chromium, ten million ppb nitrate, and thirty thousand ppb 
uranium. Both the eluate and wash contained uranium and were considered 
mixed waste. 

As pan of the breakthrough tests , a low flow rate ( 16 column volumes per hour 
[3 .4E-4 gal/min]) test using groundwater spiked with 700 ppb uranium, 1,770 ppb chromium 
(VI), 2,020 ppb total chromium, and 192,300 ppb nitrate showed that 1,800 column volumes 
were insufficient to show breakthrough for uranium. Chromium concentrations at 1,800 
column volumes were near the performance level at 3 % to 4 % of original concentrations. 
Nitrate showed breakthrough at 350 column volumes, which corresponds to a resin loading 
of 1.1 meq/mL of wet conditioned resin. This loading is very close to the theoretical 
capacity of 1.2 meq/mL for the Dowex 21K'" resin. (Breakthrough is defined as 50% of the 
original concentration.) 

A high flow rate (27 column volumes per hour [5 . 7E-4 gal/min]) test using 
groundwater spiked with 820 ppb uranium, 2,100 ppb chromium , 1,990 ppb chromate, and 
212,700 ppb nitrate showed no breakthrough for chromium; however, the test was ended 
prematurely due to equipment failures . Uranium concentrations were slightly higher in the 
effluent than in the slow flow rate test which may indicate that the kinetics of uranium 
adsorption are slow. The uranium concentration was always less than the performance level 
(22 µg /L) . 

1.7 PILOT-SCALE TREATABILITY STUDY 

Milestone M-15-06E requires that DOE being pilot-scale pump and treat operations 
for 100-HR-3 Operable Unit by August 1994. The pilot-scale is to address chromium. 
Assuming the pilot scale is successful , it would continue to operate until the ROD. 
Full-scale operation would be implemented if it were determined to be the selected remedy 
under the 100-HR-3 ROD. If the pump and treat operation is the selected remedy under the 
ROD it would continue until the three panies evaluate the operation using the following 
criteria: 
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1) Hexavalent chromium measured in wells near the Columbia River fall below 
the Model Toxics Control Act (MTCA) standard for chromium of 50 µg /L for 
two consection sampling periods. 

2) Sampling of water occurring in the river bottom substrate environment. where 
springs are suspected to discharge contaminated groundwater, in concentrations 
representative of the plume, indicates that hexavalent chromium in this 
environment is below and will remain below the chronic Ambient Water 
Quality Criterion for the protection of freshwater aquatic life for hexavalent 
chromium (11 µg/L) set by the EPA. 

3) 

4) 

Groundwater/Columbia River interaction studies. numerical models or physical 
models indicate that predicted levels of hexavalent chromium within the 
riverbed substrate environment, where contaminated groundwater is suspected 
to discharge, in concentrations representative of the plume. are below the 
chronic Ambient Water Quality Criterion for the protection of freshwater 
aquatic life for hexavalent chromium ( 11 µg /L) set by the EPA . 

Biological surveys, such as aerial photographic records, of Columbia River 
sections where contaminated groundwater discharges may reasonably be 
expected to occur, indicate that contemporary salmonid redd distributions are 
at concentrations and locations expected if hexavalent chromium were not an 
influence. 

5) The effectiveness (including cost/unit of hexavalent chromium removed) of the 
treatment technology does not justify further operation. 

6) An alternate treatment technique, such as chemical reduction of the hexavalent 
chromium to a less toxic valence, that is more effective or is less costly is 
substituted. 

Assumptions associated with the Tri-Party Agreement Change Control Form (Ecology 
et al. 1994) for the pilot-scale treatability test are as follows: 

• The LFI activities do not identify hexavalent chromium data inconsistent with 
data to date. 

• The QRA justifies the need for remediation. 

• Treated effluent containing contaminants above State water quality standards 
can be disposed of the soil column or aquifer. 

• Hazardous. radioactive and/or mixed waste (e.g . resins) will be stored and/or 
disposed of on-site at locations as agreed to by the three parties. 

• Bench-scale tests will confirm treatment assumptions. 
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• The pilot-seal treatability rest will be performed in accordance with the 
100-HR-3 Groundwater Treatabilitv Test Plan (DOE-RL 1992h). 

The Pilot-Scale Treatability Test Plan for rhe 100-HR-3 Operable Unir (DOE-RL 
1994b) provides an outline for the pilot-scale test using the Dowex 21K"' resin in an ion 
exchange pump and treat system. 

1.8 KEY ASSUMYfIONS FOR FFS 

The key assumptions which form the basis for the FFS are as follows: 

• 

• 

• 

The purpose of the IRM is to address an identified threat to human health or 
the environment. 

The objectives of the FFS are to protect the Columbia River and to abate 
offsite migration of contaminants. 

To meet the objectives, the alternatives are aimed at containment and control 
of contaminant plumes. (The alternatives are not designed for mass reduction 
or aquifer cleanup.) 

• The occasional-use scenario is assumed for the operable unit. 

• For purposes of cost estimates, the FFS uses a finite lifecycle for the IRM to 
the year 2008. At this time it is assumed that any final action will be 
implemented, be it a continuation of the IRM or a redirection of the action. 

• The 100 Area Feasibility Study Phases 1 & 2 (DOE-RL 1994a) forms the basis 
for the alternatives evaluated in the FFS. Additional alternatives or deviations 
from the alternatives are only considered when the defined alternative does not 
meet the operable unit specifics. The CERCLA does. however, allow the 
flexibility of specifying different process options at any point in the RI/FS 
process if warranted by site circumstances. 

• Disposal to the Environmental Restoration Disposal Facility (ERDF) is 
assumed for all solid wastes generated. This includes the assumption that 
sufficient space is available and that the facility will be operating on a schedule 
consistent with the IRM. 

Each of these key assumptions is discussed in Sections 2.0 through 6.0 of the FFS. 
The sensitivities associated with these assumptions are discussed in Section 7. 0. 
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Figure 1-1 Hanford Site 
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Table 1-1 Alternatives Retained from 100 Area Feasibility Study 

Alternative 

GW-1 No Action 

GW-2 Institutional : 

GW-3 Containment: 

GW-4 In Situ 
Treatment: 

GW-5 Removal, 
Treatment, 
& Disposal: 

GW-6 Removal , 
Treatment, 
& Disposal: 

GRA = general response action 
FFS = focused feasibility study 

Description 

Water-rights and deed restrictions 
Groundwater monitoring 
Columbia River as alternate water supply 

Slurry walls 
Extraction wells 

Biodenitrification 
Air stripping 

Extraction wells 
Biodenitrification 
Chemical oxidation, precipitation, and 
chemical reduction 
Media filtration and ion exchange 
Cement-based solidification 
Injection into aquifer 
ERDF 

Extraction wells 
Biodenitrification 
Air stripping, forced evaporation , media 
filtration, and reverse osmosis 
Cement-based solidification 
Crib disposal, vaults, and trenches/pits 
ERDF 

ERDF = Environmental Restoration Disposal Facili ty 

1-r 1 
l. l. - l 

Recommendation 

Retain for detailed analysis and risk 
assessment data. 

Retain to preserve range of GRA to be 
evaluated in FFS . 

Retain to preserve range of GRA to be 
evaluated in FFS . 

Retain as an in situ treatment action . 

Retain as a removal , treatment, and 
disposal action based on chemical 
treatment processes . 

Retain as a removal, treatment, and 
disposal action based on physical 
treatment processes . 
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2.0 OPERABLE UNIT BACKGROlJND 

The 100-HR-3 Operable Unit is located in the north-central portion of the Hanford 
Site along the southern shoreline of the Columbia River (see Figures 1-1 and 1-2) . The 
southern boundary of the operable unit is the southern edge of Sections 21, 22, 23 and 24 of 
T 14 N, R 26 E of the Willamette Meridian and continuing east along the southern edge of 
Sections 19 and 20, T 14 N, R 27 E of Willamette Meridian to the Columbia River. The 
operable unit includes outfall structures and effluent pipelines that extend into the Columbia 
River, but excludes that portion (116-N-3 Crib) of the 100-NR-2 Operable Unit that extends 
north of the southern boundary. Outfall structures and river effluent pipelines will be 
addressed by an ERA. 

Since the preparation of the 100 Area Feasibility Study Phases 1 & 2 report 
(DOE-RL 1994a), additional data have been collected relevant to the 100 Area in general as 
well as the 100 D/DR and 100 H Areas and the 100-HR-3 Operable Unit specifically. An 
LFI has been conducted and reported in Limited Field Investigation Repon f or the 100-HR-3 
Operable Unit (DOE-RL 1993b) . A QRA (WHC 1993d) and a variety of aggregate area 
studies were performed to evaluate risk, cultural resources , the area 's ecosystem, the 
Columbia River, and the river sediments. 

2.1 LIMITED FIELD INVESTIGATION 

As part of the LFI, 22 new groundwater monitoring wells were installed in the 
100-HR-3 Operable Unit. These wells were constructed to help define groundwater quality 
in areas of potential public or environmental exposure and immediately downgradient of 
priority source operable unit waste sites. 

Groundwater samples were collected from these wells and existing monitoring wells 
(Figures 2-1 and 2-2). A total of 262 samples, exclusive of duplicates and splits , was 
collected over four rounds of sampling. Analyses were conducted for organic. inorganic, 
and radioactive constituents. Soil samples were collected during well drilling activities and 
analyzed for physical properties. The data derived from this sampling and analysis effort 
were used to perform a QRA (WHC 1993d). Tables 2-1 and 2-2 present the maximum 
concentrations found the chromium plumes, in near-river wells , in springs and seeps, and in 
the Columbia river for the 100 H and 100 D Areas. 

2.2 QUALITATIVE RISK ASSESSMENT 

The QRA for the 100-HR-3 Operable Unit focuses on a limited set of human and 
environmental exposure scenarios . The QRA provides an analysis that will aid in making 
defensible decisions regarding the need to conduct !RM. 

The QRA used the first three rounds of LFI groundwater sampling data. The data 
were evaluated for consistency and compliance with EPA guidance (EPA 1989). Data from 
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all wells were used to identify a maximum concentration. This maximum concentration was 
then used in the calculation of human health risk. 

For the ecological evaluation, maximum concentration data from near-river wells only 
were used. This data represented the best available estimate of concentrations available for 
biological exposure at the groundwater/river interface (such as springs and seeps). 

Frequent- and occasional-use exposure scenarios were evaluated in the human health 
QRA to provide bounding estimates of risk consistent with the residential and recreational 
exposure scenarios presented in the Hanford Sire Risk Assessment Methodology (HSRAM) 
(DOE-RL 1994c). Human exposure was limited to ingestion of contaminated groundwater, 
inhalation of volatile contaminants during water use, and external exposure to radionuclides. 

The results of the human health risk estimations for carcinogens are grouped into the 
following categories based on lifetime incremental cancer risk (ICR) : 

• 
• 
• 
• 

high 
medium 
low 
very low 

> 1 X 10"2 

1 X 104 to 1 X 10·2 

1 X 10~ to 1 X 104 

< 1 X 10~. 

The results of the QRA for human-health and ecological evaluations are presented by 
area (D/DR, H, and 600) in Tables 2-1 through 2-5. Human health risk associated with the 
occasional-use scenario of medium or high ICR or a hazard index (HI) > 1 keeps a waste site 
on the IRM pathway. The results of the ecological risk assessment were evaluated in terms 
of an ecological hazard quotient (EHQ). Any contaminant with an EHQ > 1 was identified 
as COPC. 

The frequent-use scenario assessment identified tritium, strontium-90, ammonia, 
chromium, manganese, and nitrate as COPC in the D/DR Area through the ingestion and 
inhalation (ammonia only) pathways. For the H Area. tritium, carbon- 14, stront1 -90, 
technetium-99, uranium-233/234 , uranium-238, americium-241, ammonia, chlorotorm, 
chromium, fluoride, manganese, and nitrate were identified as COPC under the frequent-use 
scenario through the ingestion and inhalation pathways. Frequent-use COPC in the 600 Area 
were identified as tritium, arsenic, and chromium through the ingestion pathway. 

The occasional-use scenario resulted in the identification of tritium in the D/DR Area, 
technetium-99 in the H Area, and arsenic in the 600 Area as human health COPC; however, 
it should be noted that all these COPC had ICR in the low or very low range. Therefore, 
none of these COPC represent an unacceptable human health risk under this exposure 
scenano. 

Ecological scenarios were evaluated using biological receptors which live in or near 
the Columbia River. The ecological risk assessment identified potential risks from 
bis(2-ethylhexyl) phthalate, chromium, and sulfide in the D/DR Area based on exceedances 
of Ambient Water Quality Criteria. In the H Area, chromium, iron , and sulfide were 
identified. These exceedances were based on the maximum concentrations detected in the 
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near river wells. No allowance was made for environmental fate. These constituents were 
not identified in the river; the concentrations are significantly reduced by the mixing and 
dilution action of the river. The QRA presents a discussion of the uncenainties associated 
with the ecological risk assessment. No ecological assessment was conducted for the 600 
Area because the groundwater is not impacting the river. 

While the ecological portion of the QRA conservatively estimated risk based on 
near-river well concentrations, no analysis has been performed on the risks to salmon redds 
and fry in the substrate of the river. Chromium in concentrations above 11 µg/L potentially 
cause negative impacts to these receptors. However, because data are unavailable for this 
ecological pathway, great uncenainty exists in the potential risk associated with this media. 

2.3 CULTURAL REVIEW 

As part of a comprehensive cultural resources review of the 100 Area operable unit , 
several archeological surveys have been conducted in the 100-HR-3 Operable Unit. These 
surveys included literature and record reviews and pedestrian surveys of the area. F igure 2-1 
shows those areas of the operable unit which have been surveyed. These efforts were 
conducted following the procedures set forth in the Hanford Cultural Resources Managemenr 
Plan (Chatters 1989). These surveys have located three historic and five prehistoric sites 
within the 100 D/DR and 100 H Areas which could be potentially impacted by IRM 
activities. 

Two historic sites (3-176 and 3-178) have the potential of being impacted by activities 
in the H Area by construction and support activities associated with remedial actions. One 
historic site, 3-180, and one prehistoric site, 45BN176, have the potential of being impacted 
by activities in the D/DR Area. Four prehistoric sites - 45BN147, 45BN148, 45BN439 , 
45BN459 and 45BN176 - are near the river in D/DR Area in the potential zone of remedial 
activities. Three of these sites are village sites with pit houses. 

All of the potential impact sites within the 100-HR-3 Operable Unit will need to be 
evaluated for National Register of Historic Places eligibility. Any sites found eligible for 
listing should be avoided during activities or plans for data recovery/mitigation will be 
required. 

2.4 ONGOING ACTIONS 

Aquifer tests are planned for the operable unit as documented in the Aquifer Test Plan 
for the l@HR-3 Operable Unit (Swanson 1994). New wells were completed in August 
1994 and field tests are scheduled to begin in September 1994. In additions , seven wells in 
the 100 D/DR Area were pumped in June 1994 to determine their capacity for producing 
water in support of the treatability test in the 100-HR-3 Operable Unit. The withdrawal tests 
were of short duration , approximately one to two hours and produced results similar to 
earlier estimates. 
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Figure 2-3 Cultural Survey Areas for 100 D/DR Area 
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Figure 2-4 Cultural Survey Areas for 100 H Area 
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Table 2-1 Summary of Maximum Concentrations for Contaminants of 
Potential Concern for 100 D/DR Area 

All Near-River O/DR-Area O/DR-Area 
Groundwater Groundwater Springs Columbia 
Wells Wells River 

Radionulcides (pCi/L) 

Tritium 78000 19000 3100 <200 
Strontium-90 41 J 7.6 4.5 <1 

Inorganics (µg/L) 

Chromium 2090 443 J 124 8.8 
Manganese 186 8.8 4.3 B 7.2 

Anions (mg/L) 

Ammonia 0.75 0.1 0.1 J <0.5 
Nitrate 32.7 14.1 3.99 J <0.1 

J: Estimated value 
B(inorganics): Analyte detected at a concentration below the contract required 

detection limit but above the instrument detection limit. 
U: Undetected 
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Table 2-2 Summary of Maximum Concentrations for Contaminants of 
Potential Concern for 100 H Area 

All Near-River H-Area H-Area 
Groundwater Groundwater Springs Columbia 
Wells Wells River 

Radionuclides (pCi/L) 

Tritium 11000 7100 3800 J 400 
Carbon-14 72 72 NA NA 
Strontium-90 33 33 12.7 0.7 
Uranium-233/234 26.8 26.8 NA NA 
Uranium-238 18.6 18.6 1.22* 0.53* 
Americium-24 1 0.28 J 0.28 J NA NA 

Inorganics (µg /L) 

Chromium 490 45.6 51.6 6 
Manganese 180 2.3 B 37.9 12.4 

Organics (µg/L) 

Chloroform 53 31 NA NA 

Anions (mg/L) 

Fluoride 1.3 0.21 0.21 0.45 
Nitrate 760 6.9 4.58 J 0.54 

J: Estimated value 
*· Value for Total Uranium reported 
NA: Not analysed for 
B(inorganics): Analyte detected at a concentration below the contract required 

detection limit but above the instrument detection limit. 
U: Undetected 
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Table 2-3 Summary of Maximum Concentrations for Contaminants of 
Potential Concern for 600 Area 

All Near-River 600-Area 600-Area 
Groundwater Groundwater Springs Columbia 
Wells Wells River 

Radionuclides (pCi/L) 

Tritium 11000 (a) NS NS 

Inorgainics (µg/L) 

Arsenic 11.5 (a) NS NS 
Chromium 170 (a) NS NS 

NS: Not Sampled 
(a): No ecological evaluation completed for the 600 Area 
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Contaminant Type Frequent-Use Scenariob Occasional -Use Scenarioc 

Est,mated Key Pathway Estimated 
Qualitative Contaminant Qualitative 

Risk 

Radioactive low/medium 

Nonradioactive , ve,y low 
Carcinogenic 

Nonradioactive , HI > 1 
Noncarc,nogemc 

tritium, 
strontium-90 

none 

chromium, 
ammonia , 
manganese , 
nitrate 

ingestion 
onlyd 

none 

inhalation 
(ammonia 
only)e and 
ingestion 

Based on maximum contaminant concentrations in groundwater. 
Frequent-use scenar io is based on residential exposure parameter s. 
Occasional -use scen ar,o is based on recreational exposure parameters. 

Risk 

low 

ve, y low 

HI ~ I 

Key Pathway 
Contaminant 

tr itium ingestion 
onlyd 

none none 

none none 

a 

b 
C 

d 

e 
The inhalation pathway is evaluated for volatile nonradioactive contaminants only . 
The laboratory analysis and reporting for ammonia may not be the same as the use in the reference dose for 
ammonia ; associated ri sks may be over-estimated . 
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~ I 

Con tan11nant Type Frequent-Use Scenariob Occasional -Use Scenarioc 
lit 

::i:: 
EstimaIed Key Contaminant Pathway i: st1111aIed Key I--' atl,way 
Oualilative Ouali lat ive Con lan1111 a111 

Ri sk Risk 

C: 
8 
ljlj 

= 
Radioactive low/ medium strontium-90, ingestion low technetium -99 none 

technetium-99, onlyd 

::i:: 
(t) 

~ 
trit ium , uranium-

..... 
::r 

238, carbon -14, 
uranium-233/ 234 
americium-241 

:;z:l 
i;;· 

0 ~ 

Nonradioactive , low chloroforme inhalation/ very low none none 
Carcinogenic ingestion 

Nonradioactive, HI > 1 nitrate , inhalation HI < 1 none none 
Nun carc inogenic chromium , (ammonia 

manganese , only)1 and 
fluoride , ingestion 

• 0 
Vl 0~ Vl 
(t) ~ ~ Vl 

~- r-' Vl 

8 I 

• \0 
(t) -"'" ::I I ..... 

1 °' 
CfJ 

-...l 

C: 
ammonia 

a 
Based on maximum contaminant concentrations in groundwater . 

b 
Frequent-use scena110 is based on residential exposure parameters 

C 
Occasional-use scenario is based on recreational exposure parameters . 

d 
The inhalation pathway is evaluated for volatile nonradioactive contaminants only . 

e 
This compound is a common laboratory contaminant , the re fore the concentrations identified for th is compound may not 
be representative of groundwater in the 100 H Area, and the associated ri sks may be over-estimated . 

t 
The laboratory analysis and reporting for ammonia may not be the same as the use in the reference dose for ammonia 
associated risks may be ove r-estimated . 

~ 
~ ., 
'< .., 
0 ., 
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::r 
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Contaminant Type Frequent-Use Scenariob Occasional-Use Scenarioc s 
~ 

Estimated Key Pathway l:'.. t1 m ated Key P,.1 ll 1way 

Quali tative Contaminant Qualitative Contam in ,mt 

c:s 

= ('1) 

Risk Risk ~ -.... 
Radioactive low tritium ingestion vt 1y low no ne none 

onlyd 

Nonrad ioactive , medium / low arsenice ingestion low / ve ry low arsenic1 ingestion 

Carcinogenic 

Nonradioactive, HI > 1 arsenic, ingestion HI< 1 None None 

Noncarcinogenic chromium 

::r 
~ CJ vi" 0 :;i,;-

> CJ ~ ...., 
~ V, ~ 

V, :::-• t""' ('1) 
V, I 

V, • '° 3 +"-
I 

('1) , °' 
a Based on m aximum contaminant concentrations in groundwater. 

c:s -..) .... 
b Frequent-use scenario is based on residential exposure parameter~. 
C Occasional-use scenar io is based on recreational exposure parameters. 
d The inhalat ion pathway is evaluated for volatile nonradioactive con taminant s only . 
e l he ICR tor ar:,enic include background contribution . The ICR tor ar~er11 c subtrac ting background con tribut ion 1s 31: -

0~. or a low ri~k 

en 
C 
'O 
'O 
0 
;:i 

I The ICR tor a1!>£:1 1ic 111cludes backg round contribu tion . The ICR for cii,.,·111 <. >,ubtr ac ting backg round contri bution is 61: 

07 , or a very low ri sk . 
- - -

...., 
0 
"1 .... 
::r 
('1) 

a , 
0 
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Table 2-7 Ecological Risk Assessment Summary for Radionuclides 

Radionuclide Near-River Wells 

Dose > EHQ 

100-D/ DR 100-H 

Americium-2-+ 1 Not Detected NO 

Carbon- I-+ Not Detected NO 
I 

Strontium-90 NO I NO 

Technetiurn -99 Not Detected NO 

Tritium NO NO 

Uranium - 233/234 NO NO 

Uranium-235 Not Detected NO 

Uranium-23 8 NO NO 

Total Dose NO NO 
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Table 2-8 Ecological Risk Assessment for N onradionuciides 

Chemi cal Near River Wells 

100 D/ DR 100 H 

Bis(2-etl1ylhexyl) phthalate Above Chronic LOEL - Not Detected 
Yes 

Bariu m Above Background - \:o Above Bac kground - No 
Value for LOEL Value for LOEL 

Chromium Above Acute 2.nd Chronic Above Acute :ind Chronic 
LOEL - Yes LOEL - Yes 

Fluoride Below Background No LOEL 

Tron Below Background Above Acute LOEL 

Nitrate :is N No Value for LOEL No Value for LOEL 

Manganese No Value for LOEL Below Background 

Sulfide Above Chronic LOEL - Above Chronic LOEL -
Yes Yes 

Vanad iu m No Value for LOEL Below Background 

Note : .-\II other concentrations were below the Acute and Ch ronic LOEL or below 
background levels. 
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3.0 REMEDIAL ACTION OBJECTIVES 

The RAO are medium-specific or operable unit-specific objectives for protecting 
human health and the environment. The RAO are based on the land-use. COC , ARAR, 
exposure pathways, and specify remediation goals so that an appropriate range of remedial 
options can be developed for analysis. This section presents the steps taken in refining the 
initial RAO (defined in 100 Area FS [DOE-RL 1994a]) based on a more thorough evaluation 
of the 100 Area groundwater operable unit data from the LFI repons . 

The RAO refinement process begins with the refinement of COPC for the 
groundwater operable unit. This information is used to ensure that remedial alternatives 
being considered in this FFS can adequately address the types of contaminants and to 
facilitate the refinement of ARAR. The RAO also provide the basis for developing the GRA 
that will satisfy the objectives of protecting human health and the environment. The RAO 
are defined as specifically as possible without limiting the range of GRA that can be applied. 

The RAO for protecting human receptors express both a contaminant level and an 
exposure route. Remedial action objectives for protecting the environment are expressed in 
terms of the medium of interest and target clean-up levels, because the intent of the remedial 
action is to preserve or restore the medium of interest. 

Remedial action objectives are based on CERCLA guidance (EPA 1988). 
Assumptions used to develop RAO for the 100-HR-3 Operable Unit include: 

• The main objectives are protection of the river and abatement of migration of 
contaminated groundwater plumes outside the operable unit. 

• The recreational exposure scenario is assumed. 

• The !RM will continue to the year 2008 , at which ti me the final action for the 
operable unit will be implemented, or until cleanup goals are met. (This 
assumption is for costing purposes and does not represent the final cleanup 
period.) 

• Based on the QRA for the occasional-use scenario, all identified COPC were 
within acceptable risk ranges (i.e., incremental cancer risk of 1 x 104 to 1 x 
10-6 or an hazard quotient [HQ] < 1). Therefore. the potential risk from the 
operable unit is to the environment. 

The RAO for environmental protection are: 

• control groundwater movement to prevent release of COC from groundwater 
to surface water that would result in concentrations in the river in excess of 
Ambient Water Quality Criteria 
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• prevent destruction of critical habitat; minimize destruction of noncritical 
habitat; prevent adverse impacts to threatened or endangered species 

• prevent erosion of soil during remediation that would contribute to surface 
water concentrations greater than the Ambient Water Quality Criteria fo r the 
COC in surface water. 

Discussion supporting the RAO is given in the subsections below. 

3.1 LAND-USE 

Although the QRA uses frequent- and occasional-use scenarios (corresponding to 
residential and recreational uses respectively), there are no residential or recreational 
land-uses in the 100 Area at this time. The Hanford Future Site Uses Working Group 
(HFSUWG 1992) recommended the 100 Area be considered for the following four potential 
future land-uses: 

• 
• 
• 
• 

Native American uses 
limited recreation , recreation-related commercial uses and wildlife 
B Reactor as a museum/visitor center 
wildlife and recreation . 

None of the group's recommendations included potential future residential use by 
definition; however, the scenarios include a range of restricted and unrestricted uses. The 
DOE currently limits the access to the 100 Area; this access restriction is assumed to 
continue during the !RM period. Therefore, for purposes of the FFS and given the relative 
timeframe of the !RM, the recreational scenario will be used to determine remedial action 
goals for the IRM. As defined in the past-practice strategy, the 100 Area will be 
reevaluated. including a comprehensive baseline risk assessment. in the future for removal 
from the NPL. Land-use will be revisited at that time. 

3.2 CONT AMIN ANTS OF CONCERN 

This section refers to two groups of contaminants, COPC and COC. The first group, 
COPC, was initially identified in the LFI (DOE-RL 1993b) as contaminants with the 
potential of having an adverse impact on human health or the environment. The second 
group is the COC which are refined from the list of COPC. In the context of FFS , COC are 
those constituents that must be addressed by remedial actions. The CERCLA requires that 
actions selected to remediate hazardous waste sites be protective of human health and the 
environment. In order to support this requirement , COPC identified in the LFI are refined to 
COC for the FFS. 

The COPC were determined in the LFI for both human and ecological receptors based 
on the QRA and additional analysis of the data. For the occasional-use scenario 
(corresponding to recreational use), no human health COPC were identified in the QRA. It 
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should be noted that the ecological COPC were identified in the near-river wells. This 
resulted in a very conservative COPC list because the risks associated with the actual 
river/groundwater interface has not been determined or no allowance has been made for 
mixing and dilution of the contaminant concentrations by the river. The quantification of 
risk at this interface would aid in understanding the real threats to the environment so that 
they could be more properly addressed . 

The COPC were identified in the QRA as: 

• H Area - ecological: chromium, iron, and sulfides 
• D/DR Area - ecological: bis(2-ethylhexyl) phthalate, chromium, and sulfides 
• 600 Area - human health: arsenic . 

As part of the FFS, the COPC are funher evaluated to ensure remediation addresses 
the major contaminants. Based on this analysis, sulfides, bis(2-ethylhexyl) phthalate. iron , 
and arsenic are not included as COC in this FFS for the following reasons : 

• Arsenic - no Hanford Site-related uses are known and the 600 Area of 
100-HR-3 Operable Unit was used extensively for agricultural purposes prior 
to Hanford Site operations that may have used arsenic as a pesticide/herbicide. 
The ICR for arsenic as determined in the QRA included the background 
contribution. The ICR for arsenic is 6E-07 when background contributions are 
subtracted. This risk is well within the acceptable 1 o-4 risk level. 

• Bis(2-ethylhexyl) phthalate - the data for this constituent are not consistent. 
The hits were qualified with "B" (blank contamination) and "J" qualifiers 
(estimated values at the detection limit). The erratic values of the constituent 
are not a reflection of aquifer conditions but more likely a result of laboratory 
contamination. 

• Iron - only three samples taken in 1993 and 1994 had concentrations above the 
chronic Ambient Water Quality Criteria of 1,000 µg/L. All three samples 
were taken from wells completed with carbon steel casing. One sample was 
collected from well H4-4 in January 1993. The concentration from this 
sample was reported at 18 ,000 µg /L; the next highest sample is this well was 
1,600 µg/L in September 1993. The most recent concentration from this well 
is 180 µg/L measured in June 1994. Twenty-seven iron samples were 
collected from this well in this time period. A sample collected in April 1993 
from well H4-5 had a concentration of 1,700 µg /L for iron. The next highest 
concentration for the well was 530 µg/L in January 1993 . The most recent 
concentration is 380 µg /L collected in April 1994. Ten samples were collected 
from this well in this time frame. 

• Sulfides - sulfides were not detected ( < 1 mg/L) in most of the samples 
reported in the Hanford Environmental Information System (HEIS) . Of 107 
samples analyzed for sulfides in the 100 H Area, 5 samples were below 
1 mg/L, 1 sample was above I mg/L (this sample at 26 mg, L was determined 
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to be inconsistent and eliminated from consideration in the LFI) . The 
remainder of samples had concentrations of 1 mg/L, 74 of which were 
qualified with nondetect qualifiers. The data show only random detects at the 
detection limit. Therefore , until additional data are available showing sulfides 
to be truly present, they will be excluded from the FFS . 

3.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Section 121 of CERCLA requires that any remedial action selected for a Superfund 
site be protective of human health and the environment. A component of an action 's 
protectiveness is its ability to comply with ARAR. An ARAR is a promulgated Federal or 
State environmental cleanup standard , standard of control, substantive environmental 
protection requirement, criteria, or limitation. It must be either: 

• 

• 

"Applicable." (i .e., specifically addressing the substances, location , or action 
being considered). 

"Relevant and appropriate," (i .e., addressing a situation sufficiently similar to 
that encountered at the CERCLA site that its use is well suited to the particular 
site) . A standard or criterion must be both relevant and appropriate to be an 
ARAR. 

There are three categories of ARAR: 

• chemical-specific ARAR - numerical values or methodologies used to 
determine acceptable concentrations of a contaminant 

• location-specific ARAR - requirements that dictate or restrict actions at or 
surrounding the CERCLA site because of sensitive or unique conditions 

• action-specific ARAR - technology or activity-based requirements or 
limitations on actions taken with respect to hazardous waste. 

In addition to ARAR, to be considered (TBC) guidance consists of nonpromulgated 
criteria, advisories, guidelines, or proposed regulations. Since TBC guidance is not legally 
binding, it does not have the status of ARAR; however, TBC are identified and considered if 
ARAR do not exist for the substances or situations of concern or the ARAR alone would not 
be sufficiently protective. 

The ARAR and TBC used in the analysis of alternatives for the groundwater operable 
unit FFS are identified in Appendix A. Table 3-1 lists the chemical-specific ARAR and TBC 
for the COPC for the operable unit. 

The implementation and operation of the remedial alternatives may result in the 
generation of low-level or mixed waste. The proposed disposal for these wastes would be to 
the ERDF (if unavailable to meet the required schedule, then existing facilities such as 
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W-025, would be used until the ERDF is available). The ARAR and TBC for the ERDF are 
not included in the ARAR tables for the FFS. These are addressed in the Remedial 
InvestigaJion and Feasibility Study Repon for the Environmental Restoration Disposal Facility 
(DOE-RL 1994d). Waste acceptance criteria have not yet been developed for ERDF. 

3.4 PRELIMINARY REI\1EDIA TION GOALS AND POINTS OF COMPLIANCE 

Because protection of the river is the goal of the FFS and because the greatest 
perceived threat is to the eggs and fry of the fish, the point of compliance should be at the 
groundwater/river interface. However, monitoring of this interface is difficult. Therefore, 
the proposed point of compliance is the near-river wells as defined in the QRA. The 
preliminary remediation goal (PRG) for this compliance point would be 50 µg/L measured in 
two consecutive sampling rounds as established in the Tri-Party Agreement Change Control 
Form M-15-93-02 (Ecology et al. 1994) . Chromium concentrations below the chronic 
Ambient Water Quality Criterion of 11 µg /L as measured in the substrate are considered 
alternate PRG. These PRG represent screening criteria for the FFS . Final remediation goals 
will be set in the ROD. 
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Constituent Safe Drinking Water Act RCRA MTCA EPA Water Washington 
Subpart F (groundwater/ Quality Criteria Water Quality 

(e) surface water) (chronic/acute) Standards 
Primary MCLG (b) Secondary Proposed (f) (g) (chronic/acule) 
MCL (a) MCL (c) MCL (d) (hl ---, 

~ er 
Tritium 20 ,000 -- -- 60 ,900 -- -- -- -- -~ 

w 
T echnetium-99 2 ,400 -- -- 3,790 - -- -- -- I ,... 
Chro mium 100 100 -- -- 50 80 I 810 11 I 16 11 I 16 ('j 

c:r 
Iron -- -- 300 -- -- 1000 -- - -

Bis(2 cthylhcxyl) 6 0 -- -- -- 6 .25 I 6 .56 360 / 400(i) --
phthalatc 

Arsenic 50 -- - - 50 0 .05 I 0 .084 190 I 360(j) --

Sulfide -- - -- -- -- -- -- --

NOTE : All units for radionuclides in pCi/L; all other units in ug/L . 
(a ) 40 CFR 141.16 (radionucl ides), 40 CFR 141.61 (organics), 40 CFR 141.62 (inorganics) , as amended at 56 FR 31838 July 17 , 1992 
(b) 40 CFR 141.50 and 5 I as amended at 56 FR 31838 July 17, 1992 

~ 

8 t:J ~r 0 - t:J ~ 
Vl ~ ~ 'O ;:t,, ~ 
5 • \D +>-

I n ,o, 
> -J 

~ 
~ 

(c) 40 CFR 143 .3 as aniende.l at 56 FR 3597 January 30 , 1991 - TBC under federal regulations , possible ARAR under MTCA ~ 
(cl ) 56 FR 331 20 July 18 , 199 1 - Proposed rules - TBC 
(e) 40 CFR 2M.94 

::i 
c.. 

( f) WAC 173-340-720, l'vlodd Tox ics Cont ro l Aet , Grou ndwater Clea nup Standards, Method Band WAC I 73 -340-730 Surface Watc:r Cleanup Standards, 
Method B 

(l'.) EPA 's "Quality Crite ria for Waler 1986" and EPA's "Update #2 lo Quality Criteria for Water 1986" - TBCs fo r surface waters only 

---, 
ed 
('j 

(h) WAC 173-201 -047, Toxic Substan<.:es - applit:~ to surface waters only 
(i) Proposi:d 
( j) Fo r the lr ivak111 f11 r111 
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4.0 ALTERNATIVES DEVELOPMENT 

The alternatives considered for treatment of the l 00 Area groundwater operable units 
were developed and screened in the 100 Area Feasibility Stud_v Phases 1 and 2 (DOE-RL 
1994a). These alternatives treferred as the baseline alternatives ) provide a range of remedial 
actions applicable to the 100 Area groundwater operable units. The baseline alternatives are 
intended to be generally applicable anywhere in the 100 Area. In this FFS, the baseline 
alternatives are funher defined and modified based on additional information from the 
100-HR-3 Operable Unit LFI (DOE-RL 1993b), 100 Area aggregate studies, treatability 
testing, and refined RAO. 

This section of the FFS presents detailed descriptions of each groundwater alternative 
retained from the 100 Area FS for more detailed analysis. Descriptions for the baseline 
alternatives are expanded from the information presented in the l 00 Area FS and are 
modified as needed to reflect new information gathered since preparation of the FS . The 
baseline descriptions are then refined to reflect 100-HR-3 Operable Unit site-specific 
requirements and characteristics. This section specifically describes the groundwater 
alternatives relative to interim action at the 100-HR-3 Operable Unit. 

The DOE's Environmental Management (EM) Office of Technology Development 
(OID) (EM-50) is managing an aggressive national program for applied research, 
development, demonstration , testing, and evaluation. The objective of this program is to 
develop technologies to cleanup the DOE nuclear production and manufacturing sites and to 
manage DOE generated wastes more cost-effectively than current environmental cleanup 
technologies. The program is addressing several major problem areas including groundwater 
and soil cleanup; and waste retrieval and processing. There is a suite of mutually 
complimentary technologies for environmental restoration in various stages of development 
and demonstration that will be ready for implementation in the near future. 

4.1 ALTERNATIVE GW-1: NO ACTION 

Alternative GW-1, the no action alternative, is required by the National Contingency 
Plan (NCP) to serve as a baseline for evaluation of other alternatives. The no action 
alternative may be selected for sites where contamination does not exceed the level of 
unacceptable risk, where site contamination is in compliance with ARAR, where short-term 
risks associated with the remedial action exceed the risk of no action , or where the cost of 
remediation is excessive compared to the benefit gained in risk reduction. 

The no action alternative for the groundwater operable units consists of continued 
groundwater monitoring which is currently ongoing at the site. The contamination is allowed 
to dissipate through natural attenuation processes. For radionuclides this is mainly natural 
radioactive decay. The effectiveness of the natural attenuation process is related to the 
half-life of the radionuclide and the affinity of the radionuclide to adsorb to the Hanford Site 
soils. For other contaminants, such as chromium, the major attenuation factor is 
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advection/dispersion. which depends on natural groundwater flow and the river flushing 
action to reduce concentrations. 

Application of the no action alternative is independent of any site-specific 
considerations. as this alternative requires no restrictions. controls. or active remedial 
measures. Therefore, the baseline description for this alternative is directly applicable to the 
100-HR-3 Operable Unit without modification. 

4.1.1 Baseline Description 

The no action alternative assumes no further action at a site. For example, no action 
for the groundwater operable unit consists of continued existing access controls and 
groundwater monitoring events through 2008 at which time these activities cease. The 
contamination is allowed to dissipate through natural attenuation processes. For 
radionuclides this is mainly natural radioactive decay. The effectiveness of the natural 
attenuation process is related to the half-life of the radionuclide and the affinity of the 
radionuclide to adsorb to the Hanford Site soils. For other contaminants. such as chromium. 
the major attenuation factor is advection/dispersion, which depends on natural groundwater 
flow and the river flushing action to reduce concentrations. 

4.1.2 Application to the 100-HR-3 Operable Unit 

Application of the no action alternative is independent of any site-specific 
considerations, as this alternative requires no restrictions, controls, or active remedial 
measures. Therefore, the baseline description for this alternative is directly applicable to the 
100-HR-3 Operable Unit without modification. Contaminant plumes within the 100 D/DR 
Area, 100 H Area, and the 600 Area of the 100-HR-3 Operable Unit are allowed to dissipate 
through natural attenuation processes. Existing access controls and monitoring activities are 
continued through the IRM period (year 2008). 

4.2 ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRE.i~T 
ACTIONS 

Alternative GW-2 has been developed as an institutional controls GRA. Alternative 
GW-2 was initially developed in the 100 Area FS Phases I and 2 (DOE-RL 1994a) to 
prevent access to contaminated groundwater plumes beneath the l 00 Area. The following 
process options are specified for the alternative: 

• access restrictions: 
deed restrictions 
water rights restrictions 

• monitoring: 
groundwater monitoring 
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• continued current actions: 
pilot-scale treatability test in 100-HR-3 Operable Unit 
groundwater/river interaction studies 
chromium speciation studies 
Columbia River Comprehensive Impact Evaluation study. 

4.2.1 Access Restrictions 

The access restrictions included in this alternative are unique to groundwater media. 
Government control of the Hanford Site, and therefore the operable unit, is anticipated 
through the IRM period. Sitewide access restriction measures already existing at the 
Hanford Site, such as security fences and guarded entrances, will ensure 100-HR-3 
groundwater is not accessible to the general public. Deed restrictions and water rights are 
not required during the period of government control. The institutional controls alternative 
therefore does not require implementation, but only continued maintenance and enforcement. 

4.2.2 Monitoring 

In addition to restricting groundwater use and access to groundwater, the institutional 
action alternative also includes groundwater and environmental monitoring. Monitoring will 
be required to determine if and when institutional controls to restrict access to groundwater 
are no longer necessary. 

4.2.3 Continued Current Actions 

The continued current actions listed are efforts currently underway to complete the 
conceptual model of the groundwater operable units and to generate more certain technology 
performance data. These efforts suppon the selection of the most appropriate remedial 
action for the l 00 Area. groundwater operable units. The treatability test will provide data on 
technology performance and optimization, on waste generation , and possibly on aquifer 
response. The river/groundwater interaction studies will help describe the mixing zone to 
better predict the hydrologic actions affecting concentrations. The speciation studies will 
better quantify the amount of chromium (VI) to provide a more realistic conceptual model of 
contaminant movement in the aquifer and interaction with the sediments. The river impact 
assessment will provide risk assessment data specific to and the receptors in the river. All 
the information will be assessed to determine the best solution for the remediation of the 
operable unit. When the results of the current actions are available, the conceptual model 
may be complete enough to identify a final action for the operable unit. 

4.3 ALTERNATIVE GW-3: CONTAINMENT 

The containment alternative consists of remedial actions designed to ensure 
containment of contaminated groundwater plumes. The general description of this alternative 
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(Section 1.3 of Appendix C) presents several subsurface barrier (cutoff wall) technologies 
that are potentially applicable in the 100 Area. The most appropriate cutoff wall technology 
for application at the 100-BC-5 Operable Unit is determined on the basis of site-specific 
implementation requirements. These requirements include consideration of the site geologic 
formation and wall depth requirements. For the purposes of the FFS. groundwater modeling 
results are used to establish the optimum configuration of the cutoff wall and hydraulic 
control wells for the evaluation of alternatives (additional optimization would be required for 
remedial system design). 

The containment options described in Alternative GW-3 rely on various characteristics 
of the geology and hydrogeology of each reactor area for their success. Intercepting 
contamination that is migrating along with groundwater towards the Columbia River requires 
a knowledge of the geometry of the sedimentary units containing the contamination, as well 
as the pathways that the flow follows. Construction of some of the containment systems 
requires a detailed understanding of the sediment physical propenies at the actual site. Also, 
when assessing the performance of the containment system by numerical modeling , the 
accuracy of the model output is determined by the level of detail in the geometry and 
hydraulic characteristics of the aquifer. 

Background information on the geology and hydrology of the 100-HR-3 Operable 
Unit can be found in Lindsey and Jaeger (1993) and Hartman and Peterson (1992), 
respectively. Cross sections drawn through monitoring wells located along the 100 D and 
100 H shorelines are shown in Figures 4-1 and 4-2 (see Figures 2-1 and 2-2 for monitoring 
well locations). 

4.3.1 Baseline Description 

Alternative GW-3 was initially developed in the 100 Area FS Phases 1 and 2 
(DOE-RL 1994a). The alternative initially developed forms the baseline from which 
modifications are made for application to the 100-HR-3 operable unit. The baseline 
description of this alternative is based on the remedial technologies and associated process 
options specified in the 100 Area FS for containment of contaminated groundwater plumes 
beneath the 100 Area: 

• vertical barriers: 
cutoff walls 

• hydraulic control: 
extraction wells 
injection wells (as necessary) 

• monitoring: 
groundwater monitoring. 
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4.3.2 Application to the 100-HR-3 Operable Unit 

This subsection describes the application of the containment alternative to the 
100-HR-3 Operable Unit. The appropriate cutoff wall technology for use at the 100-HR-3 
Operable Unit is determined on the basis of site-specific implementation requirements at the 
D/DR and H Areas. These requirements include consideration of the site geologic formation 
and wall depth requirements. Groundwater modeling results enable determination of the 
optimum configuration of the cutoff walls and hydraulic control wells in the D/DR and H 
Area. 

4.3.2.1 D/DR Area Cutoff Wall Selection. Selection of the cutoff wall technology 
considered most appropriate for the 100-HR-3 Operable Unit is based primarily on the 
following requirements: 

• 

• 

• 

the technology must be implementable to a depth sufficient to key-in the 
uppermost confining layer beneath the unconfined aquifer 

the technology must be implementable in the Ringold Formation 

application of the technology must minimize exposure to contaminated soil and 
groundwater during implementation 

• the technology must be implementable within the spatial constraints imposed 
by proximity of the Columbia River and the past-practice disposal facilities 
(e.g., retention basins, cribs, and trenches). 

The cutoff wall technology considered most appropriate for the D/DR Area is a sheet 
pile. Although sheet pile technology is not applicable in the Hanford formation where the 
potential for cobbles and boulders exist, soils beneath the ground surface adjacent to the river 
are predominantly Ringold Formation. The sandy gravels and silty sands comprising Ringold 
soils are amenable to the pile driving associated with sheet pile construction. Based on the 
15 m (50 ft) depth requirement in the D/DR Area, sheet pile construction is considered 
readily implementable. A technical implementation concern involves an area along the river 
in the D/DR Area where the river bank becomes steep prior to flattening out again. Along 
this area of the river, excavation may be required to facilitate sheet pile installation. Other 
wall installation methods could be used at D/DR Area; however, the sheet pile wall presents 
the best options as far as conductivity, ease of future removal if needed, and minimal 
disturbance on the environment. 

The primary drawback to slurry wall construction at the 100-BC-5 Operable Unit is 
the unavoidable contact with contaminated groundwater water and soil within the unconfined 
aquifer. Downgradient placement of a slurry wall to intercept migration of the strontium-90 
plume into the river would require excavation into the contaminated portion of the aquifer. 
This would result in significant contamination control requirements as well as handling and 
disposal of excavated spoils and excess slurry. Slurry wall technology is therefore not 
considered for use at the 100-BC-5 Operable Unit due to unavoidable contact with 
contamination resulting in waste generation (contaminated slurry and excavated spoils). 
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While the conventional slurry wall, the grout injection barrier. and the deep soil 
mixed barrier would likely be implementable at the 100 D/DR Area and perform comparably 
to the sheet pile wall , the retrievability of these methods is considered more difficult than the 
sheep pile wall. Retrieval of any of these barriers would require excavation, drilling , or 
blasting to penetrate the barrier. 

4.3.2.2 D/DR Area Containment System Configuration. Wi thin the 100-HR-3 Operable 
Unit, groundwater in the unconfined aquifer generally flows towards the Columbia River 
(DOE-RL 1993b). Although in the D/DR Area, groundwater will flow parallel to the 
Columbia River during high river stages (DOE-RL 1993b). Therefore, down gradient 
placement of the cutoff wall as close as reasonably possible to the river is proposed. Based 
on the near river topography in the 100 D/DR Area, the location proposed for placement of 
the cutoff wall is between the river and the 9 m (30 ft) high river bank. This space is 
approximately 15 m (50 ft) wide, except for a small area where the space between the river 
and the embankment narrows before widening out again. This area may require excavation 
to enable emplacement of the cutoff wall. The subsurface in this region is comprised 
primarily of Ringold Formation soils. which does not contain boulders that would otherwise 
inhibit pile driving activities. 

Immediately adjacent to the river, the unconfined aquifer is just below the ground 
surface. Assuming the thickness of the aquifer is similar to other locations in the D/DR 
Area, the aquifer will range from 4 to 7 m (13 to 24 ft) (DOE-RL 1993b) . The clay/silt 
layer beneath the unconfined aquifer provides a less permeable zone into which to key the 
wall. The required depth of the wall will be approximately 15 m (50 ft) . This depth 
includes an additional 1 m (3 ft) for key-in to the clay/silt layer. 

The 100 D/DR Area cutoff wall will be constructed along the Columbia River and 
will span the length of the chromium plume identified in the LFI (DOE-RL 1993b) . This 
wall will also contain the other contaminant plumes identified at the 100 D/DR Area that 
coexist within the larger chromium plume (nitrate, tritium , and strontium-90). The 
configuration of the cutoff wall must also account for groundwater flow parallel to the 
Columbia River during high river stages. Groundwater modeling indicates the length of the 
wall required for the D/DR Area to be approximately 1,300 m (4, 300 ft). 

The hydraulic gradient in the 100-HR-3 Operable Unit may be sufficiently small to 
eliminate the need for hydraulic control wells. However, results of groundwater modeling 
indicate one pumping well located at each end of the cutoff wall enhances plume containment 
by preventing contaminated groundwater from escaping around the ends of the wall. Since 
the extracted groundwater will likely contain chromium (and possible other contaminants), 
reinjection in the upgradient portion of the contaminant plume is required to prevent 
contamination spread. 

4.3.2.3 D/DR Area Containment System Implementation. Implementation of a sheet 
piling wall at the D/DR Area will involve pile driving thick steel sheets into the soils of the 
Ringold Formation near the bank of the Columbia River. The sheet piles will be constructed 
with sealable joints to ensure a continuous cutoff wall can be formed. To accomplish this, 
each sheet pile is constructed such that the contacting edges between successive sheet piles 
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form an annulus that can be injected with a sealant (such as cement). Sheet pile construction 
equipment requirements include a hoist truck (to place sheet pilings), a mobile crane (to 
perform pile driving), and a generator (Waterloo Center for Groundwater Research 1992). 
Sheet pile installation will not require excavation or large construction areas. 

The specified sheet piling cutoff wall must provide strength to maintain structural 
integrity and sufficiently reduced permeability relative to the unconfined aquifer to ensure 
containment. Steel sheet thicknesses of 11 mm to 15 mm are considered applicable for 
constructing cutoff wall to depths of 100 feet (Waterloo Center for Groundwater Research 
1992). The hydraulic conductivity of the unconfined aquifer along the river in the 100-HR-3 
Operable Unit ranges from 3.6 x 10·3 to 2.0 x 10·1 cm/sec (DOE-RL 1993b). Sealable joint 
sheet piling walls can attain hydraulic conductivities between 10-7 to 10-10 cm/s depending on 
the joint sealant material (Starr et al. 1992). 

4.3.2.4 D/DR Area Containment System Modeling Results. Groundwater modeling 
results indicate the containment system described above can significantly reduce the mass of 
chromium entering the Columbia River. In comparison to the baseline. or no action , a 95% 
reduction in chromium entering the river can be achieved during the period of interim action. 
Although the chromium concentrations in groundwater entering the river remain above the 
EPA Ambient Water Quality Criteria level of 11 ppb, the flow rate of contaminated 
groundwater is significantly reduced and dilution with the river still occurs. These modeling 
results are based on the assumption that the required sheet pile wall can be successfully 
implemented. 

4.3.2.5 H Area Cutoff Wall Selection. Similarly to the D/DR area, the cutoff wall 
technology should be able to reach the confining layer beneath the unconfined aquifer. 
Boring logs from the near river wells in the H Area indicate the uppermost, continuous 
confining layer beneath the unconfined aquifer is approximately 71 m (233 ft) below the 
surface. In addition, construction in the Hanford formation is unavoidable due to the near 
river topography that precludes construction directly adjacent to the river. 

Due to the 71 m (233 ft) depth required and construction in the Hanford formation , 
none of the cutoff wall technologies described in the baseline containment alternative are 
considered implementable in the H Area. Based on depth and the need to penetrate the 
Hanford formation, the sheet pile cutoff wall technology specified for use in the D/DR Area 
is not applicable. Deep soil mixing has been applied to depths of 200 ft (in limestone), 
however, the technology is not considered feasible because of the depth and nature of the 
Hanford formation (i.e., cobbles and boulders which can jam the auger or deviate the 
direction of the boring). Slurry wall construction can be impacted by slurry losses into the 
porous, unconsolidated soils of the Hanford formation. Furthermore, poorly sorted, 
unconsolidated soils could result in trench collapse during slurry wall construction , especially 
at the required depth. 

Based on the technical difficulties associated with implementing a cutoff wall to the 
71 m (233 ft) depth requirement in the H Area, hydraulic controls is specified for 
containment of the chromium plume in the H Area. Hydraulic control involves the use of 
extraction and reinjection to contain contaminant plumes. Groundwater modeling is used to 
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determine the most effective configuration of extraction and inj ection wells to contain the H 
Area chromium plume. 

The advantages of the hydraulic control system include ease of installation. 
compatibility with final pump and treat remedial actions (i f required) , versatility in well 
depth (i .e., does not have to extend to a confining layer), and lesser impact to ecological and 
cultural resources. Because the contaminants are removed near the river and injected 
upgradient, the magnitude of risk in the near-river zone is reduced by the increased travel 
time for the chromium to reach the river. Disadvantages include difficulty maintaining 
hydraulic control so near the river which experiences daily fluctuations up to 2.4 m (8 ft) , 
removal and injection of contaminated water with no intermediate treatment, and the need for 
long term maintenance. In addition , because chromium is persistent in the environment, the 
hydraulic barrier would have to be maintained until other actions are taken to address the 
contaminant or until the risk from the chromium is determined to be acceptable through 
additional assessment. Because the injected water is not treated , well scaling and biofouling 
may be more of a problem than for the injection of treated water. 

One consideration that cannot be addressed because of the lack of information is the 
use of a hanging wall. This is a vertical barrier which does not extend to a confining layer 
but is installed to a depth below the contamination (i.e., the contamination is confined to the 
upper layers of the aquifer). Current data suggest that the contamination extends deep into 
the aquifer; however, these data are somewhat uncertain. Additional borings to characterize 
the partitioning of the chromium contamination in the formation would be required to 
determine the suitability of the hanging wall. If the contamination is confined to the upper 
portion of the aquifer, then the vertical barrier becomes a viable option at the H Area. 

4.3.2.6 H Area Containment System Configuration. The containment system 
configuration required at the H Area consists primarily of a line of extraction wells placed 
along the Columbia River and a line of injection wells placed in an upgradient region of the 
chromium plume. Approximately seven wells spaced 200 m (650 ft) apart as close as 
reasonably possible to the Columbia River are required for extraction . The total extraction 
rate required from the wells is approximately 350 gpm. Three injection wells with the same 
injection rate (350 gpm) are required along the upgradient end of the plume. Placement of 
the injection wells is such that the size and location of the chromium plume is not 
significantly influenced. This hydraulic control system will also contain other contaminant 
plumes identified at the 100 H Area that coexists within the larger chromium plume (nitrate, 
strontium-90, technetium-99 , uranium-238). 

4.3.2. 7 H Area Containment System Implementation. The containment system selected 
above involves the use of extraction wells to remove chromium contaminated groundwater 
prior to entering the Columbia River. Implementation of injection and extraction wells is 
relatively simple compared to cutoff wall construction. Construction concerns involve proper 
well screening to capture the chromium plume and plumbing between extraction and injection 
wells. Figure 4- 1 illustrates the approximate location of the well system. based on 
groundwater modeling results. 
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Chromium contamination in the H Area is assumed to exist throughout the venical 
depth of the aquifer. Based on this assumption , extraction and injection wells would need to 
be screened across the depth of the unconfined aquifer. Additional characterization to verify 
this assumption may be appropriate. In the event contamination is limited to the upper 
portion of the aquifer, the construction depth and pumping rate of the extraction and injection 
wells may be decreased. 

4.3.2.8 H Area Containment System Modeling Results. Groundwater modeling results 
for Alternative GW-3 in the H Area are similar to the modeling results obtained for the 
D/DR Area. Essentially , containment can significantly reduce the mass of chromium 
entering the Columbia River during the period of interim action . Modeling results for the 
H Area show a 92 % reduction in the mass of chromium entering the river in comparison to 
the baseline (no action). The results of modeling are based on the assumption that successful 
implementation and operation of hydraulic control system is achieved. 

4.4 ALTERNATIVE GW-4: IN SITU TREA TMEl~T 

The general description of Alternative GW-4 (see Section 1.4 of Appendix C) 
includes remedial technologies for in situ treatment of nitrate and volatile organic compounds 
in the groundwater beneath the 100 Area. This alternative is not considered applicable to the 
100-HR-3 Operable Unit, because the contaminants addressed by the alternative are not 
COPC for the operable unit. On this basis , no further discussion of the in situ treatment 
alternative is necessary. 

4.5 ALTERNATIVE GW-5: REMOVAL, TREATMENT, AND DISPOSAL USING 
ION EXCHANGE 

Alternative GW-5 has been developed as a removal , treatment. and disposal GRA. 
The objective of Alternative GW-5 is to contain the contaminant plumes from reaching the 
river or migrating outside the operable unit and to eliminate source to receptor pathways by 
removing, treating, and disposing of contaminated groundwater. Alternative GW-5 is 
designed to remove contaminant plumes from the unconfined aquifer; treat extracted 
groundwater to the levels established by remedial action goals: isolate and dispose treatment 
residuals from the accessible environment; and inject treated groundwater into the unconfined 
aquifer or discharge it to the river. 

4.5.1 Baseline Description 

The general description of Alternative GW-5 presented in Section 1.5 of Appendix C 
specifies remedial technologies for removal , treatment, and disposal of contaminated 
groundwater beneath the 100 Area. Modifications to the baseline description are required 
based on the COPC identified in the 100-HR-3 Operable Unit LFI (DOE-RL 1993b) . Since 
the removal, disposal , and monitoring aspects of this alternative are independent of the 
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site-specific conditions at each 100 Area groundwater operable unit. modifications to the 
baseline alternative are specific to the proposed treatment system. 

4.5.2 Treatment System l\fodifications 

The baseline treatment system described for Alternative GW-5 is modified initially on 
the basis of COC identified in D/DR Area and H Area groundwater. Chromium is identified 
as the COC in both D/DR Area and H Area groundwater. Tritium at the D/DR Area has a 
peak concentration of 78,000 pCi/L. No technically practical treatments currently exist for 
removal of tritium. An assumption of Ecology et al. (1994) is that tritiated water could be 
injected after treatment for chromium removal. Since there are no organic COC identified in 
D/DR Area or H Area groundwater, the chemical oxidation process for destruction of 
organic contaminants can be eliminated from the baseline treatment system. Similarly , since 
nitrate is not identified as a COC in D/DR Area or H Area groundwater based on the 
occasional-use scenario, the biodenitrification process can be eliminated from the baseline 
treatment system. The results of the ion exchange treatabili ty study did however. show that 
nitrate is removed by the ion exchange media. 

a:: The baseline treatment system can be further modified on the basis of treatability 
study results. Chemical precipitation and ion exchange were investigated for removal of 
chromate, nitrate, and uranium-238 from 100-HR-3 groundwater (WHC 1993c) . Although 
nitrate and uranium-238 are present in 100-HR-3 groundwater, only chromium is specifically 
identified as a COC. Results of this treatability study indicate ion exchange to be more 
effective than precipitation for removal of chromium (as well as nitrate and uranium-238) . 
Ion exchange reduced chromium levels in 100-HR-3 groundwater to below the detection 
limits of the chemical analysis techniques used in the studies (29 ppb total chromium, 19 ppb 
chromium VI) (WHC 1993c). The chemical precipitation process generated larger quantities 
of secondary waste requiring disposal than did ion exchange. Hexavalent chromium had to 
be reduced to its trivalent state before it could be precipitated. Hence the process generated 
greater amounts of secondary waste. In addition , the precipitant formed were found to be 
difficult to separate from the groundwater (WHC 1993c). Based on these results, the 
chemical precipitation and reduction processes can be eliminated from the baseline treatment 
system. 

The modifications described above reduces the baseline treatment system to a single 
treatment process consisting of ion exchange. Filtration of the groundwater feed entering the 
treatment system is required to remove particulate and suspended solids. Resin regeneration 
is performed as necessary with annual recharge of all resin vessels. Spent resin is 
pneumatically blown from the exchange columns into a dewatering vessel followed by 
load-out into disposal containers. New resin can then be blown into the exchange columns to 
resume operations. Cement solidification is retained for treatment of secondary wastes (such 
as settling tank sludge and resin regeneration solids) on an as needed basis. 

Based on the concentrations of iron detected in H Area groundwater, the treatment 
system developed for Alternative GW-5 provides a means fo r iron removal. Based on the 
presence of iron and chromium within the same location in the unconfined aquifer. a 
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condition in which iron is in the ferrous ion (Fe+~ state and chromium is in the hexavalent 
state is highly improbable. Chromium would have been reduced to the trivalent state in the 
presence of dissolved ferrous ion. The EQ3/6 model , developed by the Lawrence Livermore 
National Laboratory , was used to determine the chemistry of this situation. The model 
predicted the speciation of iron and chromium in the groundwater using thermodynamic data 
of the chemical components present in the groundwater. As an input to the model, iron was 
assumed to be present as the ferrous ion in a dissolved state. The model predicted the iron 
would be oxidized to the ferric state and the hexavalent chromium would be reduced to the 
trivalent state. It is also important to note that the unfiltered samples were used for the 
chemical analysis. These findings suggest that iron is most likely present as the ferrous ion 
and contained within suspended solids in the H Area groundwater. The iron could thus be 
removed by using filtration methods prior to the ion exchange columns. 

The ion exchange treatment system will be applicable to both D/DR Area and H Area 
groundwater. Figure 4-4 presents a conceptual flow diagram of the modified treatment 
system proposed for application of Alternative GW-5 to the 100-HR-3 Operable Unit. 

4.5.2.2 Size and Configuration. Several options are available for implementing 
groundwater treatment, including a single treatment facility for all contaminated groundwater 
within the 100 Area or separate treatment facilities for each groundwater operable unit. 
Although past practices at the 100 Area reactor sites may have resulted in the same 
contaminants being released to the environment, sampling and analysis indicates the 
concentrations of contaminants in each operable unit are not the same. Therefore, separate 
treatment facilities at each operable unit are considered to prevent cross-contamination and 
enable tailoring treatment systems to specific contaminants of concern at each operable unit. 

4.5.2.3 Site Specific Implementation. Alternative GW-5 can be implemented as a single 
treatment system for the entire 100-HR-3 Operable Unit or as separate treatment systems at 
the D/DR Area and H Area. Separate treatment systems eliminate potential cross 
contamination between D/DR and H Area groundwater, reduce the distance over which 
contaminated groundwater is transported , minimize environmental impacts due to pipeline 
construction between the D/DR and H Areas, and enable tailoring system designs to the COC 
and capacity requirements at each area. Cost-benefit analyses and other engineering studies 
beyond the scope of this FFS would be required to establish the optimum location of a single 
treatment system. Therefore, due to the distance separating D/DR and H Area contaminant 
plumes and the diversity of contamination within those plumes, and for the purpose of 
developing costs for this FFS, Alternative GW-5 is assumed to be applied separately at the 
D/DR Area and H Area. 

Application of Alternative GW-5 to the D/DR Area was simulated by groundwater 
modeling to facilitate optimization of implementation design parameters. Modeling results 
indicate a line of five extraction wells placed 30 m (100 ft) from the Columbia River and 
spaced approximately 200 m (650 ft) apart maximized capture of the chromium plume and 
minimized leakage into the river. An additional extraction well located near the 105-D 
reactor facility was included to reduce the peak concentration in the chromium plume. The 
combined extraction rate of all six wells is approximately 56 gpm. 
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Application of Alternative GW-5 to the H Area was also simulated by groundwater 
modeling to facilitate optimization of implementation design parameters. Modeling results 
indicate a line of seven extraction wells placed 30 m ( 100 ft) from the Columbia River and 
spaced approximately 200 m (650 ft) apart maximized capture of the chromium plume and 
minimized leakage into the river. The peak concentration within the chromium plume occurs 
within the radius of influence of the wells placed along the river. The combined extraction 
rate of all seven wells is approximately 350 gpm. 

4.5.2.4 Operational Considerations. Although the COC identified in D/DR Area 
groundwater are limited to chromium, low concentrations of other contaminants such as 
nitrate and strontium-90 are also present (DOE-RL 1993b). Similarly , low concentrations of 
nitrate, strontium-90, technetium-99, and uranium-238 also coexist within the chromium 
plume in H Area groundwater (DOE-RL 1993b). The potential for these additional 
contaminants to enter the treatment system must be considered. 

Based on treat.ability study results , the anion exchange system required to remove 
chromium will also remove other anionic contaminants such as nitrates. technetium-99 , and 
uranium-238. Although these contaminants will compete with chromium for binding sites on 
the resin, no significant operational impacts to the system will result. Treatability study 
results indicate no interaction between chromium, nitrate, and uranium occur with Dowex 
21K'" resin. Interactions with other constituents in the groundwater are possible and can be 
minimized with appropriate pretreatment (filtration, pH adjustment, etc. ). Effluent 
monitoring will enable determination of chromium breakthrough which will require resin 
changeout or regeneration. 

Strontium-90 exists in groundwater as a cation and will not be removed in the anion 
exchange system. However, the peak concentration of strontium-90 is only 41 pCi/L' 
(DOE-RL 1993b) in the D/DR Area and 33 pCi/L in the H Area. Once groundwater from 
the line of extraction wells is combined prior to entering the ion exchange treatment system 
in each area, concentrations of strontium-90 will be diluted to negligible levels (i .e., The 
plume is small with an even smaller area at the peak concentration. Pilling water from the 
entire from of the chromium plume will dilute the area of peak concentration for the 
strontium-90.). 

The baseline description of Alternative GW-5 specifies reinjection into the unconfined 
aquifer for effluent from treatment systems that contains tritium activity concentrations above 
the SDWA MCL (20,000 pCi/L). The location of reinjection will be sufficiently upgradient 
from the Columbia River to ensure natural radioactive decay wi ll reduce tritium levels to 
below the SDWA MCL prior to reaching the Columbia River. This situation may potentially 
occur in the D/DR Area where the peak concentration of tritium has been determined to be 
approximately 78 ,000 pCi/L (DOE-RL 1993b). 

4.5.2.5 Modeling Results. Groundwater modeling results indicate the benefit of the 
removal, treatment, and disposal alternatives to be two fold . The extraction system acts as 
an effective hydraulic control measure by minimizing further migration of the chromium 

1This concentration is qualified with a "J" or estimated qualifier . 
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plume, and the treatment system effectively reduces the concentration of chromium within 
the extracted groundwater. Modeling results are independent of the treatment system because 
the groundwater model does not account for above-ground activities. However, the ion 
exchange treatability study results has demonstrated that the treatment system for Alternative 
GW-5 can effectively remove chromium from groundwater extracted from the 100-HR-3 
Operable Unit. 

In comparison to the baseline (no action) , an approximate 97% reduction in the mass 
of chromium entering the river from D/DR Area and H Area groundwater is achieved during 
the period of interim action. Although the modeling results show chromium concentrations 
in groundwater entering the river will remain above the EPA Ambient Water Quality Criteria 
level of 11 ppb, the hydraulic effects of the extraction system significantly reduce the flow 
rate of contaminated groundwater into the river. 

The disposal aspect of this alternative is not included in the groundwater modeling 
results. Effluent from the treatment systems is to be discharged directly into the Columbia 
River (if at acceptable levels for such discharge) or reinjected to the aquifer. Based on the 
results of the ion exchange treatability study (WHC 1993c), chromium concentrations below 
29 ppb total chromium and 19 ppb chromium VI are achievable2. 

4.6 ALTERNATIVE GW-6: REMOVAL, TREATMENT, AND DISPOSAL USING 
REVERSE OSMOSIS 

Alternative GW-6 is similar to Alternative GW-5 in that both alternatives specify 
remedial technologies for removal, treatment, and disposal of contaminated groundwater 
beneath the 100 Area. The primary difference between these alternatives is the treatment 
technologies specified. Therefore, the general description of Alternative GW-6 also requires 
modification for application to the COC identified in the 100-HR-3 Operable Unit. Since the 
removal , disposal, and monitoring aspects of this alternative are independent of the site 
specific conditions at each 100 Area groundwater operable unit, modifications to the baseline 
alternative are specific to the proposed treatment system. The aspects of alternative GW-6 
that are differ from alternative GW-5 are summarized below: 

• biological treatment - no biological treatments are specified in GW-6 

• chemical treatment - no chemical treatment are specified in GW-6 

• physical treatment - only physical treatments are specified in GW-6 

• disposal - crib disposal is specified in GW-6 to allow flexibility in disposal 
options. 

The general treatment system described for Alternative GW-6 (see Section 1.6 of 
Appendix C) is modified on the basis of the COC identified in 100-HR-3 groundwater. As 

2These are the detection limits for the treatability study . The CRDL for chro miu m is 10 µg /L (EPA 199 1) . 
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described for Alternative GW-5 , no organic COC are identified in 100-HR-3 groundwater. 
Therefore, the air stripping/carbon adsorption process for removal of organic contaminants 
can be eliminated from the baseline treatment system. No other modifications to the baseline 
treatment system for Alternative GW-6 are required . 

The modification described above reduces the baseline treatment system to reverse 
osmosis followed by evaporation. Groundwater feed into the treatment system is pretreated 
by pH adjustment and a crystallization inhibitor to maximize the efficiency of reverse 
osmosis. Cement solidification is retained for treatment of concentrate from the evaporator 
and other secondary wastes (settling tank sludge). Liquid effluent from the process is 
disposed as described in the baseline description of this alternative. The iron removal process 
specified in Alternative GW-5 for H Area groundwater is also applicable to this alternative. 
The reverse osmosis/evaporation treatment system will be applicable to D/DR Area and 
H Area groundwater. Figure 4-5 presents a conceptual flow diagram of the modified 
treatment system proposed for application of Alternative GW-6 to the 100-HR-3 Operable 
Unit. 

4.6.1 Size and Configuration 

The same description for Alternative GW-5 applies to GW-6 . 

4.6.2 Site-Specific Implementation 

The site-specific implementation discussion described previously for Alternative 
GW-5, is the same for alternative GW-6. Separate treatment systems are assumed to be 
implemented at the D/DR Area and the H Area. The extraction well system configuration in 
the D/DR Area consists of six wells with a combined pumping rate of approximately 
56 gpm. The extraction well system configuration in the H Area consists of seven 
extraction wells with a combined pumping rate of approximately 350 gpm. 

4.6.3 Operational Considerations 

In addition to the chromium identified in D/DR Area groundwater, low concentrations 
of other constituents such as nitrate, strontium-90, and tritium are also present (DOE-RL 
1993b). Similarly , nitrate, strontium-90, technetium-99 , and uranium-238 also coexist within 
the chromium plume in H Area groundwater (DOE-RL 1993b). The potential for these 
additional constituents to enter the treatment system must be considered. In the absence of 
treatability study data. the affect of additional contaminants on each treatment process is 
assessed below on the basis of whether the technology has been previously applied to the 
COC in similar situations. 

Reverse osmosis is specified as a best available technology (BAT) for removing 
chromium and nitrate to MCL in the SDWA (40 CFR 141.62(c)). Reverse osmosis has been 
effectively demonstrated for removing inorganic contaminants such as hexavalent chromium, 

4-14 



DOE/RL-94-67 
Draft A -

trivalent chromium, nitrates, and uranium (Porter 1990, Huxstep and Sorg 1988). 
Decontamination factors over 100 have been achieved for removing strontium by reverse 
osmosis (Ebra et al. 1987). Similarly, reverse osmosis has been shown to achieve > 95 % 
removal of uranium from ground water (Huxstep and Sorg 1988). The effectiveness of 
reverse osmosis to reject other radionuclides is considered high on the basis of engineering 
judgement. The effectiveness of reverse osmosis to treat to the Ambient Water Quality 
Criteria for chromium of 11 µg/L is uncertain. Treatability testing on a pilot scale would be 
required to develop cost and performance data to this level. 

Evaporation technologies have been used extensively for treatment of radioactive 
liquid wastes. As discussed in the baseline description of this alternative, the purpose of the 
evaporation process is to reduce the volume of contaminated groundwater requiring further 
treatment. Contaminated water from the Three Mile Island accident was treated with a vapor 
recompression evaporator. The evaporation process also included an auxiliary evaporator, 
flash vaporizer, and a concentrate dryer. The process was shown to effectively concentrate 
strontium-90, technetium-99, uranium isotopes, as well as other radionuclides (Williams and 
Strand 1990). The process resulted in a 56: 1 volume reduction (Williams and Strand 1990). 
Nonradioactive contaminants such as chromium can also be expected to concentrate in the 
evaporator bottoms, but nitrate will likely be volatilized with water vapor. 

Effluent from the reverse osmosis/evaporation treatment system that is contaminated 
with tritium at concentrations above the SDW A MCL (20,000 pCi/L) is disposed as 
described previously for Alternative GW-5 (see Section 4.1.5.3). Based on a peak tritium 
concentration of 78,000 pCi/L in the D/DR Area, disposal of tritium contaminated 
groundwater may be necessary. 

4.6.4 Modeling Results 

The groundwater modeling results described previous for Alternative GW-5 (see 
Section 4.1.5.4) are also applicable to Alternative GW-6. As noted previously , the results 
presented are independent of the treatment process because the groundwater model does not 
include the effects of aboveground activities. Due to the effectiveness of reverse osmosis for 
chromium removal, the groundwater modeling results are considered valid for this 
alternative. The effect of removal, treatment, and disposal is significantly reduced chromium 
concentrations in the contaminant plumes and minimized plume migration. 

4.7 UNCERTAINTY ISSUES 

Application of the groundwater alternatives at the 100-HR-3 Operable Unit involve 
some degree of uncertainty as to implementability and effectiveness. Although other 
considerations such as community and regulatory acceptance of an alternative will also be 
uncertain, only technical uncertainty will be addressed here. The following sections describe 
the uncertainty associated with each alternative relative to the 100-HR-3 Operable Unit. 
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There is no uncenainty associated with implementation of this alternative because no 
action is required. The objective of the interim action (protection of the Columbia River) 
will not be achieved with no action. Uncertainty exists in the COC identified for the 
operable unit. Because the COC are based on the concentrations in the near-river wells, they 
may not represent accurate concentrations available for uptake by biological resources. The 
uncenainty could be lessened by modeling the interface between the river and the 
groundwater to determine an appropriate mixing value. This uncenainty applies to all the 
alternatives and is a major factor in the analysis of benefits versus costs. 

4.7.2 Alternative GW-2 

Implementation of the institutional controls alternative is relatively straight forward 
requiring only administrative effort and legal enforcement. Since the Hanford Site will 
remain under government control throughout the interim action period (year 2008), this 
alternative is essentially in place. The institutional controls alternative is considered to be 
equivalent to no action and is therefore not addressed as a separate alternative. 

4.7.3 Alternative GW-3 

The uncertainty associated with the containment alternative in the D/DR Area is the 
ability to implement a sheet piling wall along the bank of the Columbia River. Construction 
of a sheet piling wall requires pile driving steel sheets into the soil formation directly 
adjacent to the river. These soils are considered to be predominately Ringold Formation 
soils. However, the presence of subsurface obstructions, such as cobbles or boulders, can 
inhibit pile driving activities. Excavation may be applicable for infrequent subsurface 
obstruction removal requirements. An additional concern involves the ability to construct the 
sheet piling wall in the area along the river where a steep embankment exists close to the 
river. Excavation of this embankment may be required to enable construction of the sheet 
pile wall in this area. Additional characterization of the D/DR Area along the river bank and 
treatability testing may be required to verify implementability of the sheet piling wall. 

The primary concern associated with the containment system specified for the H Area 
is the ability of hydraulic control wells to effectively contain the chromium plume. The 
extent of contamination in the vertical direction within the unconfined aquifer is important to 
effective hydraulic control. The well system (screening) should only extract and inject 
groundwater within the plume area. Extraction and injection throughout the vertical extent of 
the aquifer could result in the spread of contamination and ineffective containment. 
Withdrawal of water from near the river will result in induced flow from the river. This 
portion of river water will then be added to the groundwater resulting in a net increase in 
both quantity of water in the flow system and an increase in hydraulic gradient. Daily and 
seasonal fluctuations in the river stage will add to the operational difficulties associated with 
the use of hydraulic control in the H Area. Additional characterization of H Area 
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groundwater will enable more precise definition of the chromium plume and consequently the 
containment system. 

An additional consideration for the H Area is the suitability of a hanging wall. Data 
concerning deep contamination may show that keying in to a confining layer is not necessary 
and that the vertical barrier is an acceptable alternative at H Area. 

4.7.4 Alternative GW-4 

The in situ treatment alternative is not applicable to the conditions in the 100-HR-3 
Operable Unit (see Section 4.4) . Therefore no discussion of uncertainties is presented. 

4.7.5 Alternative G\V-5 

The primary uncertainty associated with this alternative is the effectiveness of 
pump-and-treat to satisfy RAO for preventing migration of contaminated groundwater into 
the Columbia River. Groundwater modeling results for the D/DR Area indicate a significant 
reduction in the mass of chromium and volume of contaminated groundwater reaching the 
river; however, the concentration of chromium in groundwater entering the river remains 
above the EPA Ambient Water Quality Criteria level (11 ppb) . Conventional pump-and-treat 
methods have been shown to reduce contaminant mass and prevent further migration, 
however, the ability to reduce contaminant levels to drinking water standards has been 
limited (PE 1993). Contaminants adsorbed onto soil particles may dissolve into the 
groundwater once pumping stops, thereby recontaminating the aquifer. 

The adsorption characteristics of chromium in the unconfined aquifer beneath the 
D/DR and H Areas are critical to the evaluation of the pump-and-treat alternatives. 
Chromium must be removable from the aquifer in order for pump-and-treat to be effective 
and efficient. Because of the site-specific variability of contaminant adsorption coefficients, 
additional site characterization or testing could be performed to more accurately determine 
the ability to remove chromium from the unconfined aquifer. 

4.7.6 Alternative GW-6 

The uncertainty associated with this alternative is identical to those identified for 
Alternative GW-5. Alternative GW-5 and GW-6 are essentially the same except for the 
technologies specified for treating contaminated groundwater. Uncertainty exists in the 
ability of reverse osmosis to treat to the 11 ppb level. Treatability testing of operable 
unit-specific groundwater would help resolve the uncertainty . 
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Figure 4-3 Conceptual Containment System at H Area 
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5.0 MODELING RESULTS 

Numerical groundwater flow and solute transpon models or" the unconfined 
groundwater flow systems in the 100 DIOR and 100 H Areas were developed to evaluate 
alternative remedial actions for minimizing further migration of chromium to the Columbia 
River. This section describes the design of these numerical models and the assumptions used 
in constructing the models. 

5.1 GROUNDWATER FLOW MODELS 

5.1.1 Model Design 

One groundwater flow model was developed for the 100 H Area and one model was 
developed for the 100 DIOR Area. Both groundwater flow models were designed and 
constructed with Mode1Cad386

ft , ::i. computer-aided design (CAD) sofrware package for 
groundwater modeling (Geraghty and Miller 1993). Mode1Cad386

ft has an interactive 
graphical interface, which provides a fast and accurate method for designing and constructing 
numerical groundwater flow models. 

5.1.1.1 Model Code. The groundwater flow code that was used for the 100 D/DR and 100 
H Area models was MODFLOW (McDonald and Harbaugh 1988), a finite-difference 
groundwater flow model code developed by the United States Geological Survey (USGS). 
MODFLOW was selected for this evaluation because it is capable of simulating the 
unconfined aquifer on a personal computer. The code can be linked to MT3d, a well 
documented transport code. Because the purpose of the modeling effort was to support 
detailed analysis of alternatives, a simple, personal computer-based model was desired. The 
intent was to quantify in relative terms the effectiveness of the alternatives . The modeling 
serves only as a tool for analysis. 

5.1.1.2 As.sumptions of Model Design. All of the hydrogeologic conditions that control the 
movement of groundwater in an aquifer system are not known exactly, therefore some 
assumptions and simplifications must be made in constructing numerical models that simulate 
groundwater flow. The following assumptions were made in the construction of the 
groundwater flow models: 

• The unconfined aquifer receives recharge by infiltration of precipitation. 

• There is no venical flow of groundwater between the unconfined aquifer and 
the underlying layers. 

• The Columbia River has a uniform streamed thickness and a uniform depth 
along the entire reach of the river within the model grid and can be adequately 
simulated with the River Package in MODFLOW. 
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• The groundwater flow can be adequately simulated using steady state 
conditions given the objective of the modeling effort (to evaluate the relative 
effectiveness of alternatives). 

The scope of the modeling effort was to develop models to compare the relative 
effectiveness of the various alternatives , not for design purposes . Therefore, it was not 
feasible to model all of the details of the aquifer system, in particular, the large daily and 
seasonal variations in the Columbia River stage. Because all of the alternatives are simulated 
in the same manner and use the average river stage, the modeling is adequate for the 
comparison of relative effectiveness of alternatives. Because the mixing zone between the 
aquifer and the river was not simulated, the results are conservative, with more chromium 
going to the Columbia River than if the chromium was diluted in the mixing zone. 

~,.o 5.2 D/DR AREA GROUNDWATER FLOW MODEL 
"-
c::J 

* 

~ 5.2.1 D/DR Area Model Grid 
r,..~ 

A 135 row by 95 column, two-dimensional (one layer), finite-difference grid was 
constructed for the 100 D/DR Area groundwater flow model (Figure 5-1). The grid was 
uniformly spaced, with a row and column spacing of 20 m (66 ft). The y-direction of the 
grid was oriented in a north-south direction , approximately parallel to the principal direction 
of groundwater flow in the 100 D/DR Area. 

5.2.2 Boundary Conditions 

The boundary conditions of a model define the head elevation or groundwater flow 
rate along the boundaries of the model domain and were used to simulate hydrogeologic 
conditions that control the flow of groundwater in an aquifer system. The boundary 
conditions used in the 100 D/DR Area groundwater flow model were: 

• top of the model - water table (free-surface boundary) 
• bottom of the model - no flow 
• northeast, south, southwest and east boundaries - constant head 
• northwest boundary - river nodes (head-dependent flow) . 

The lower boundary of the model grid was represented as a no-flow boundary because 
the unconfined aquifer in the 100 D/DR area is underlain by low hydraulic conductivity clays 
(DOE-RL 1993a). It was necessary to simulate the northeast, south, southwest, and east 
boundaries as constant head boundaries because of the unusual groundwater flow patterns in 
this area (i.e. , flow is not perpendicular to the Columbia River). 

The Columbia River was simulated in the model as river nodes. a type of 
head-dependent flow boundary. The model adjusted the direction and rate of flow across the 
river nodes based on the difference in the groundwater levels simulated by the model and the 
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stage elevations of the river nodes. When the simulated groundwater levels were higher than 
the stage elevations of the river nodes , flow was outward from the model along the nodes. 
When the simulated groundwater levels were lower than the stage elevations of the river 
nodes. flow was inward to the model along the nodes. The river nodes were used to 
simulate, in a simplified manner, the hydraulic interaction between the Columbia River and 
the unconfined aquifer in the 100 D/DR Area. 

5.2.3 Initial Conditions 

Head elevations along the constant-head boundaries and river stage elevations in the 
river nodes were specified as initial conditions for the 100 D/DR Area groundwater flow 
model. The head elevations for the constant-head boundaries were estimated by constructing 
a groundwater elevation contour map of the unconfined aquifer from water levels measured 
in the monitoring wells on November 16, 1993, and projecting the elevation contours to the 
model grid boundaries. River stage elevations were estimated by extrapolating the mean 
daily stage elevation recorded at the 100 N gaging station on November 16. 1993 , to the 
100 D/DR Area using the river gradient measured on the USGS Vernita Bridge and Coyote 
Rapids 1:24,000 scale topographic quadrangle maps of the area. The November 1993 time 
period was selected because a review of river stage data showed that the November stage was 
near the yearly average. In addition, no large seasonal variations were occurring at that 
time. November 16 was selected because it corresponded with the date of groundwater 
elevation measurement (Figure 5-2). 

5.2.4 Bottom Elevations of Model Grid 

A contour map of the bottom elevations of the unconfined aquifer (Unit E of the 
Ringold Formation) (Lindsey and Jaeger 1993) was constructed from the geologic logs of the 
monitoring wells in the 100 D/DR Area using the computer graphics software package 
SURFER"" (Golden Software 1991) . The bottom elevation contour map was discretized to 
the model grid nodes for input to MODFLOW using Mode1Cad386 

.. (Figure 5-3) . 

5.2.S Recharge 

The aquifer recharge is reported to range from Oto 10 cm/yr (Gee 1987) . A uniform 
recharge of 5 cm/ yr (2 in/yr) was used in the flow model. This recharge rate was 
determined by calibration of the flow model under steady-state flow conditions. 

5.2.6 Aquifer Hydraulic Conductivity 

The hydraulic conductivities of the 100 D/DR Area are reported to range from 3 to 
160 mid (10 to 530 ft/d) (Hartman and Peterson 1992). Two values of aquifer hydraulic 
conductivity were used in the flow model. A hydraulic conductivity of 5 mid (16 ft/d) was 
used in model grid in the vicinity of wells 199-D5-13. 199-D5-20, 199-D8-4 , and 199-D8-6. 
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A hydraulic conductivity of 15 m/day (49 fUday) was used elsewhere in the model grid. 
These two zones of hydraulic conductivity were used to provide the best match between 
model-predicted and observed water-level elevations. 

5.2. 7 Storage Coefficient and Porosity 

A uniform storage coefficient of 0 .02 (dimensionless) and a porosity of 20 % was used 
in the flow model for the transient simulations. The storage coefficients for the unconfined 
aquifer at the Hanford Site are reported to range from 0.01 to 0.2 (Hartman and Peterson 
1992). 

5.2.8 River Nodes 

The MODFLOW River Package is used to simulate the Columbia River in the flow 
model. This package simulates the interaction of the Columbia River with the unconfined 
aquifer in the 100 D/DR Area. The River Package requires the following as input for each 
node simulating the Columbia River in the model grid: 

• 
• 
• 

river stage elevation 
bottom elevation of the river bed 
hydraulic conductance of the river bed . 

River stage elevations were estimated by extrapolating the mean daily stage elevation 
recorded at the 100 N gaging station on November 16, 1993 , to the 100 D/DR Area. A 
uniform river depth of 4 m (13 ft) was assumed to estimate the elevation of the river bed 
bottom at each river node. 

The river bed hydraulic conductance is defined by the equation (McDonald and 
Harbaugh 1988): 

where: 

CRIV=KLW/M 

CRN = hydraulic conductance of the river bed 
K = vertical hydraulic conductivity of the river bed material 
L = length of the river reach within the model grid cell 
W = width of the river reach within the model grid cell 
M = thickness of the river bed. 

The hydraulic conductance of the river nodes representing the Columbia River in the 
flow model was calculated assuming a uniform river bed thickness of 1 m (3 ft) for the river 
in the 100 D/DR Area. A vertical hydraulic conductivity of 5 mid (16 fUd) for the river bed 
was used in the river bed conductance calculations for the model. The vertical hydraulic 
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conductivity was adjusted in the calibration process to determine the best match between 
model-predicted and observed groundwater elevations. 

5.2.9 Model Calibration 

The 100 D/DR Area groundwater flow model was calibrated to the water levels in the 
monitoring wells and the Columbia River stage elevation measured on November 16, 1993. 
The stage of the Columbia River, which is controlled by upstream dam releases, can vary 
daily from 1.8 to 2.5 m (6 to 8 ft) and seasonally from 2.5 to 3.1 m (8 to 10 ft) (DOE-RL 
1993a). Groundwater flow direction is primarily to the north. This flow direction varies 
during the year based on river stage and recharge. 

The flow model was calibrated by inputing initial estimates of recharge, aquifer 
hydraulic conductivity, and river bed conductance into the flow model and solving the model 
for steady-state flow conditions. These estimated input parameters were then varied in 
successive simulations until the steady-state head solution output by the model reasonably 
matched the November 1993 water levels in the monitoring wells (see Figure 5-4). A 
comparison of the steady-state head solution of the calibrated model and the November 1993 
water levels is presented in Table 5-1. Additional calibration details are provided in 
Appendix C. 

5.3 H AREA GROUNDWATER FLOW MODEL 

5.3.1 H Area Model Grid 

A 160 row by 106 column three-dimensional (two layer), finite-difference grid was 
constructed for the 100 H Area groundwater flow model (Figure 5-5). Most of the grid was 
uniformly spaced. with a row and column spacing of 10 m (30 ft). A variable row spacing 
(ranging from 15 to 85 m (49 to 280 ft]) was used in the Columbia River to reduce the 
number of elements. The grid was rotated 52 ° so that the Columbia River was parallel to 
the X axis. 

5.3.2 Boundary Conditions 

The boundary conditions used in the l 00 H Area groundwater flow model are: 

• top of the model - water table (free-surface boundary) 
• bottom of the model - no flow 
• southwest boundary - constant head 
• northeast boundary - river nodes (head-dependent fl ow) 
• southeast and nonhwest boundaries - no flow (parallel to groundwater flow). 
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The bottom of the model was represented as a no-flow boundary because the 
unconfined aquifer in the 100 H Area is underlain by low hydraulic conductivity sediments 
(Lindsey and Jaeger 1993). The southeast and northwest boundaries are represented as 
no-flow boundaries because the groundwater flow is parallel to the boundary ; therefore , there 
is no flow across the boundarv. 

The Columbia River was simulated in the model with river nodes as discussed 
previous! y. 

The southwest boundary was determined by extrapolating the water table data for 
November 16, 1993. This boundary was simulated as constant head because it is 
perpendicular to the groundwater flow direction. 

The southeast and nonhwest boundaries were no flow because they are parallel to the 
~ groundwater flow direction. 

"' c::::! 
• - 5.3.3 Initial Conditions 

Head elevations along the constant-head boundaries and river stage elevations in the 
river nodes were specified as initial conditions for the 100 H Area groundwater flow model. 
The head elevations for the constant-head boundaries were estimated by constructing a 
groundwater elevation contour map of the unconfined aquifer from water levels measured in 
the monitoring wells in November 1993, and projecting the elevation contours to the model 
grid boundaries. River stage elevations were obtained from the 100 H Area gauge. A 
gradient was then imposed in the river based on the gradient measured from the USGS 
Vernita Bridge and Coyote Rapids 1:24,000 scale topographic quadrangle maps. The 
November 1993 time period was selected because a review of river stage data showed that 
the November stage was near the yearly average. In addition , no large seasonal variations 
were occurring at that time. November 16 was selected because it corresponded with the 
date of groundwater elevation measurement (Figure 5-6). 

5.3.4 Bottom Elevations of Model 

The Ringold/Hanford formation contact formed the base of model Layer 1. A 
contour map of the Ringold/Hanford formation contact was constructed from the geologic 
logs of the monitoring wells in the l 00 H Area using the computer graphics software package 
SURFERT1( (Golden Software 1991) . This contour map was discretized to the model grid 
nodes for input to MODFLOW using Mode1Cad386

- . The bottom of model Layer 2 was set 
at a constant elevation of 55.5 m (182 ft) based on average bottom of Ringold Unit E data 
from Lindsey and Jaeger (1993). 
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The aquifer recharge is reported to range from O to 10 cm/yr (Gee 1987). A uniform 
recharge of 7.3 cm/yr (3 in/yr) was used in the flow model. This recharge rate was 
determined by calibration of the flow model under steady-state flow conditions. 

5.3.6 Aquifer Hydraulic Conductivity 

The hydraulic conductivities in the 100 H Area are reported to range from 21 to 
37 mid (70 to 120 ft/d) for the Hanford formation and from 0.04 to 107 mid (0.14 to 
350 ft/d) for the Ringold Formation (Hartman and Peterson 1992). A hydraulic conductivity 
of 28.6 mid (94 ft/d) was used for Layer l (the Hanford formation) and a hydraulic 
conductivity of 2.86 m/day (9 ft/day) was for Layer 2 (Ringold Unit E). These values of 
aquifer hydraulic conductivity were determined by calibration of the flow model under 
steady-state flow conditions. 

5.3. 7 Storage Coefficient and Porosity 

A uniform storage coefficient of 0.02 (dimensionless) and a porosity of 20% was used 
in the flow model for the transient simulations. 

5.3.8 River Nodes 

The MODFLOW River Package is used to simulate the Columbia River in the flow 
model. River stage elevations were estimated by extrapolating the stage data recorded at the 
100 H gauging station from the time period of groundwater level data collection on 
November 16, 1993. A uniform river depth of 3 m (10 ft) was assumed to estimate the 
elevation of the river bed bottom at each river node. 

The hydraulic conductance of the river nodes representing the Columbia River in the 
flow model was calculated assuming a uniform river bed thickness of 1 m (3 ft). A vertical 
hydraulic conductivity of 2.86 mid (9 ft/d) for the river bed was used in the river bed 
conductance calculations for the model. This vertical hydraulic conductivity was adjusted in 
the calibration process to determine the best match between model-predicted and observed 
groundwater elevations. 

5.3.9 Model Calibration 

Groundwater flow direction in the 100 H Area are primarily to the northeast. Flow 
reversals occur occasionally during periods of high river stage. The 100 H Area 
groundwater flow model was calibrated to the water levels in the monitoring wells and the 
Columbia River stage elevation measured between 10:00 am and 1:00 pm on November 16, 
1993. The flow model was calibrated by inputing initial estimates of recharge, aquifer 
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hydraulic conductivity and river bed conductance into the flow model and solving the model 
for steady-state flow conditions. These estimated input parameters were then varied in 
successive simulations until the steady-state head solution output by the model reasonably 
matched the November 16, 1993 , water levels in the monitoring wells. A comparison of the 
steady-state head solution of the calibrated model and the November 1993 water levels is 
presented in Table 5-2 and the calibrated water table surface is shown in Figure 5-7. 
Additional calibration details are provided in Appendix C. 

5.4 SOLUTE TRANSPORT MODELS 

5.4.1 Model Design 

~ The 100 D/DR and 100 H Area solute transport models were designed and 
c::::J constructed with Mode1Cad386 

.. (Geraghty and Miller 1993) . 
• --

5.4.1.1 Transport Code. The solute transport code that was used for the 100 D/DR and 
100 H Areas was MTID, a finite-difference code developed by S.S. Papadopulos & 
Associates (1991). MTID simulates advection, dispersion , and chemical reactions of 
dissolved contaminants in groundwater flow systems. The code uses a combination of the 
method of characteristics (MOC) and the modified method of characteristics (MMOC) for the 
solution of the advection-dispersion-reaction equation. The MOC technique was originally 
developed for solute transport models by the USGS (Konikow and Bredehoeft 1978). MT3D 
was selected for this evaluation because it is well documented and is designed to be used in 
conjunction with the groundwater flow model code MODFLOW. 

5.4.2 D/DR Area Technical Approach 

Solute transport models are typically developed by calibration of the models to both 
past and present water quality conditions in a groundwater flow system. Because the 
available historical water quality data from the 100 D/DR Area are very limited, a different 
approach was used to develop the transport model for this area. The solute transport model 
for the 100 D/DR Area was developed by first performing a sensitivity analysis of the model 
to the transport parameters porosity, dispersivity, and retardation. The remedial action 
alternatives were then evaluated using a range of values for the transport parameters to which 
the model solution was determined to be sensitive. 

5.4.2.1 Sensitivity Analysis. A sensitivity analysis was performed on the 100 D/DR Area 
solute transport model to determine the uncertainty of the model solutions due to the 
uncertainty in the estimates of the transport parameters used in the model. Transport 
simulations were run using a range of porosities. dispersivities, and retardation factors to 
determine the sensitivity of the model solutions to these transport parameters. 

The October-December 1992 unfiltered chromium concentrations (DOE-RL 1993b) 
were used as initial concentrations for the transport simulations. No source term was 
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simulated due to the lack of data. In addition , the model assumes that no chromium is added 
to the groundwater system after 1997. Migration of the chromium plume was simulated for 
a period of 16 years (to 2008) using the flow field solution from the calibrated steady-state 
flow model. Sensitivity simulations were run using porosities of 15 % , 20 % and 25 % , 
longitudinal to transverse dispersivities of 10/1 m (30/3 ft) and 100/ 10 m (300/30 ft), and 
retardation factors of 10, 25 and 50. The porosities, dispersivities and retardation factors 
used in the sensitivity simulations were considered to represent the widest plausible range of 
values for the unconfined aquifer in the 100 D/DR Area based on solute transpon modeling 
at other areas within the Hanford Site (e.g., Connelly 1991) . 

The sensitivity analyses indicated that the transport model solutions were sensitive to 
both dispersivity and retardation. The model solutions were most sensitive to the dispersivity 
and less sensitive to the retardation factor used in the simulations. The model solutions were 
not significantly sensitive to porosity at retardation factors > 10 or to retardation values 
> 25 . The results of the sensitivity analysis are presented in Table 5-3 and discussed in 
more detail in Appendix C. 

5.4.3 H Area Technical Approach 

The H Area solute transport model was developed by inputing 1987 unfiltered 
chromium data as initial conditions and calibrating the model by matching 1992 data. The 
1987 data set was selected for the initial concentrations because that time period marked the 
beginning of RCRA monitoring. Therefore it was the oldest data set with sufficient data to 
develop initial conditions. The 1992 data set was used for calibration because there are some 
uncertainties in more recent metals data (Peterson 1993). No source term was simulated due 
to the lack of data. The model assumes that there is no chromium added to the groundwater 
system after 1987. 

The initial concentration data were input to the model and the retardation and 
dispersivity were adjusted to obtain the best match between observed and model predicted 
chromium concentrations. The best match was obtained with a longitudinal dispersivity of 
5 m (16 ft), a transverse dispersivity of 0.5 m (1.6 ft), and a retardation of 25. Because a 
calibration approach was used for the H Area model, a separate sensitivity analysis was not 
performed. Calibration details are provided in Appendix C. 

5.5 MODELING RESULTS 

5.5.1 D/DR Area No Action Alternative 

For the no action alternative , chromium plume migration was simulated to the year 
2008. The October-December 1992 unfiltered chromium concentrations were used as the 
initial concentrations for the solute transport simulation. Plume migration was simulated 
using the flow field solution from the calibrated steady-state groundwater flow model. The 
transport simulation was run using a porosity of 20 % , longitudinal to transverse dispersivities 
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of 10/1 m (30/3 ft) and 100/10 m (300/30 ft) , and retardation factors of 10 and 25. Total 
simulation time was 16 years (to 2008). 

The chromium concentration contour map from the transport simulation solution using 
20 % porosity, 10 m (30 ft) longitudinal dispersivity , l m (3 ft) transverse dispersivity and a 
retardation factor or 25 is shown in Figure 5-8. 

5.5.2 D/DR Area Vertical Barrier Alternative 

The vertical barrier alternative consisted of a vertical, low permeability wall placed 
near the Columbia River, which would act as a barrier for the further migration of 
contaminated groundwater into the river. In the model, a single groundwater extraction well 
was simulated at each end of the vertical barrier to minimize migration of groundwater 
around the ends of the wall. 

For the barrier wall simulations, the calibrated groundwater flow model was modified 
by changing the aquifer hydraulic conductivity in a line of grid nodes along the Columbia 
River to 1 x 10-0 cm/s to represent the barrier wall. Based on the grid size, the effective 
width of the wall is 20 m (66 ft) and the wall is 1,300 m (4,300 ft) long. The 20 m (66 ft) 
width and 10-0 cm/s hydraulic conductivity result in a conservative estimate of chromium 
entering the river. If the actual barrier used was the sheet pile, the effective hydraulic 
conductivity would be lower. Two well nodes were also added to the model near the ends of 
the simulated barrier wall to represent the groundwater extraction wells. The discharge rate 
of the well nodes was set at 109 m3/d (20 gpm). Plume migration was then simulated using 
the flow field solution from the modified calibrated groundwater flow model. Transport 
simulations were run using the same range of transport parameters as for the no action 
alternative. Total simulation time was 16 years for both the flow and transport simulations. 

The chromium concentration contour map from the barrier wall simulation solution 
using 20% porosity, 10 m (30 ft) longitudinal dispersivity, 1 m (3 ft) transverse dispersivity 
and a retardation factor or 25 is shown in Figure 5-9. The chromium concentration contours 
extending from the wall to the river in this figure represent residual contamination in this 
zone. The water table map for this simulation is shown in Figure 5-10. In the barrier wall 
simulations, the amount of chromium going to the river is reduced by 94 to 96% with 1.3 to 
12.8 kg of chromium removed by the wells over 16 years. In comparison to the no action 
simulations, these simulations indicate that a vertical barrier wall would be effective in 
minimizing further migration of contaminated groundwater into the Columbia River. 

5.5.3 D/DR Area Groundwater Extraction and Treatment Alternative 

Modeling the groundwater extraction and treatment alternative consisted of a line of 
extraction wells along the Columbia River to control further migration of the contaminated 
groundwater into the river. A single groundwater extraction well was also installed near the 
105-D reactor facility to reduce contaminant concentrations in this area. 
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For the groundwater extraction and treatment simulations, the calibrated groundwater 
flow model was modified by adding six well nodes to the model to represent the boundary 
control and reactor facility extraction wells. Five well nodes were placed along the 
Columbia River. The location, spacing and discharge rates of these well nodes were varied 
in successive simulations to maximize plume capture and to minimize the leakage of water 
from the river nodes simulating the Columbia River due to the well nodes (minimize the 
uptake of river water by the boundary control wells). The discharge rates of the well nodes 
were also restricted so that the water levels in the grid cells with the well nodes were at least 
2 m (7 ft) above the bottom of the model to allow for sufficient water for operation of the 
pumps in the extraction wells. A well spacing of approximately 200 m (660 ft) with 
discharge rates between 38 and 82 m3/day (7 and 15 gpm) maximized plume capture and 
minimized the river leakage in the model due to the well nodes. 

Plume migration was then simulated using the flow field solution from the modified 
calibrated groundwater flow model. Transport simulations were run using the same range of 
transport parameters as for the no action alternative. Total simulation time was 16 years for 
both the flow and transport simulations. 

The chromium concentration contour map from the extraction and treatment 
simulation solution using 20 % porosity, 10 m (30 ft) longitudinal dispersivity, 1 m (3 ft) 
transverse dispersivity and a retardation factor or 25 is shown in Figure 5-11. The water 
table map for this simulation is shown in Figure 5-12. In the extraction and treatment 
simulations the discharge of chromium to the Columbia River was reduced by 96 to 98 % 
over the 16-year time period of the simulations. In comparison to the no action simulations, 
these simulations indicate that a groundwater extraction and treatment system would be 
effective in minimizing further migration of contaminated groundwater into the Columbia 
River. The contamination extending to the river in Figure 5-11 is residual chromium that 
was present prior to pumping. 

5.5.4 H Area No Action Alternative 

For the no action alternative, chromium plume migration was simulated to the year 
2008. The 1987 unfiltered chromium concentrations were used as the initial concentrations 
for the solute transport simulation. Plume migration was simulated using the flow field 
solution from the calibrated steady-state groundwater flow model. The chromium 
concentration contour map for the no action simulation in 2008 is shown in Figure 5-13. 

5.S.5 H Area Vertical Barrier Alternative 

The vertical barrier alternative consisted of a vertical, low permeability wall placed 
near the Columbia River, which would act as a barrier for the further migration of 
contaminated groundwater into the river. In the model, a single groundwater extraction well 
was installed at each end of the vertical barrier to minimize migration of groundwater around 
the ends of the wall. 
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For the barrier wall simulations, the calibrated groundwater flow model was modified 
by changing the aquifer hydraulic conductivity in a line of grid nodes along the Columbia 
River to 1 x 10-6 cm/s to represent the barrier wall. Based on the grid size, the effective 
width of the wall is 10 m (33 ft) and the wall is 1,300 m l4 ,300 ft) long . Two well nodes 
were also added to the model near the ends of the simulated barrier wall to represent the 
groundwater extraction wells. The discharge rate of the well nodes was set at 136 m3/d 
(25 gpm). Plume migration was then simulated using the flow field solution from the 
modified calibrated groundwater flow model. The simulation was run with the 1994 
concentrations from the no action simulation to represent the installation of the wall in 1994. 
The total simulation time was for both the flow and transport simulations was 14 years 
(to 2008). 

The chromium concentration map and water table map from the barrier wall 
simulation at 2008 are shown in Figures 5-14 and 5-15. The wall is not specifically marked 
on Figure 5-11 but the location can be identified by the bunched contours parallel to the 
river. In the barrier wall simulation, the amount of chromium going to the river is reduced 
by 92 % with 40 kg of chromium removed by the two wells over the 14 year simulation 
period. In comparison to the no action simulation. this simulation indicates that a vertical 
barrier wall would be effective in minimizing further migration of contaminated groundwater 
into the Columbia River. 

5.5.6 H Area Hydraulic Control Alternative 

Modeling the hydraulic control alternative consisted of a line of extraction wells along 
the Columbia River to control further migration of the contaminated groundwater into the 
river. For the groundwater extraction simulations, the calibrated groundwater flow model 
was modified by adding seven well nodes along the Columbia River. Three injection wells 
were simulated upgradient of the pumping wells near the edge of the chromium plume. 

The location, spacing, and discharge rates of these well nodes were varied in 
successive simulation to maximize plume capture and to minimize the additional leakage of 
water from the river nodes simulating the Columbia River due to the well nodes (minimize 
the uptake of river water by the boundary control wells) . The well pumping was split 
between the two layers with 80% of the water extracted from the lower layer (Ringold 
Formation) and 20% from the upper layer (Hanford formation) . A well spacing of 
approximately 200 m (660 ft) with a discharge rate of 270 m3/day (50 gpm) from wells l , 4, 
5, 6, and 7 and a rate of 135 m3/d (25 gpm) from wells 2 and 3 maximized plume capture 
and minimized the river leakage in the model due to the well nodes. The lower pumping 
rate at well 2 and 3 were needed to keep them from going dry. The amount of river water 
being pumped is minimal compared to the total amount of extracted water. The extracted 
water was injected back to the aquifer in 3 upgradient wells at a rate of 545 m3/d (100 gpm) 
per well. 

Plume migration was then simulated using the flow field solution from the modified 
calibrated groundwater flow model. The total simulation time was 21 years (from 1987 to 
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2008) for both the flow and transport simulations with the pumping beginning in 1994 (note 
that 1992 was the year for calibration). 

This simulation reduced the amount of chromium going to the river by 97%. 
Increasing the pumping rate to 100 gpm reduced the discharge of chromium to the Columbia 
River by 98 % over the no action alternative. In comparison to the no action simulation, this 
simulation indicates that a hydraulic barrier wall would be effective in minimizing further 
migration of contaminated groundwater into the Columbia River. 

S.S. 7 H Area Groundwater Extraction and Treatment Alternative 

Modeling the groundwater extraction and treatment alternative consisted of a line of 
extraction wells along the Columbia River to control further migration of the contaminated 
groundwater into the river. 

For the groundwater extraction and treatment simulations , the calibrated groundwater 
flow model was modified by adding seven well nodes along the Columbia River. 

-l!:! The location, spacing, and discharge rates of these well nodes were varied in 
successive simulation to maximize plume capture and to minimize the additional leakage of 
water from the river nodes simulating the Columbia River due to the well nodes (minimize 
the uptake of river water by the boundary control wells). The well pumping was split 
between the two layers with 80% of the water coming from the lower layer and 20% from 
the upper layer. A well spacing of approximately 200 m (660 ft) with a discharge rate of 
270 m3/day (50 gpm) maximized plume capture and minimized the additional river leakage in 
the model due to the well nodes. The amount of river water being pumped i minimal 
compared to the total amount of water pumped. The capture zone, as defined by a 
drawdown of 0.1 m (0.3 ft), is shown in Figure 5-16. 

Plume migration was then simulated using the flow field solution from the modified 
calibrated groundwater flow model. The total simulation time was 21 years (to 2008) for 
both the flow and transport simulations with the pumping beginning in 1994. 

The chromium concentration map and the water table map from the seven well 
extraction system at 2008 are shown Figures 5-17 and 5-18. This simulation reduced the 
amount of chromium going to the river by 97% . Increasing the pumping rate to 100 gpm 
reduced the discharge of chromium to the Columbia River by 98 % over the no action 
alternative. The chromium discharge to the Columbia River is reduced by a greater 
percentage with pumping that with the vertical barrier because the chromium located between 
the wall and the river is still available to discharge to the river. In comparison to the no 
action simulation, this simulation indicate that a vertical barrier wall would be effective in 
minimizing further migration of contaminated groundwater into the Columbia River. 
Decreasing the pumping rate to 135 m3/d (25 gpm) results in an 88 % decrease in the amount 
of chromium discharging to the river. 
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Figure 5-1 100 D/DR Area Model Grid 
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Figure 5-3 Base of Unit E of the Ringold Formation 
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Figure 5-4 Model Calibrated Water Table for 100 D/DR Area 
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Figure 5-5 H Area Model Grid 
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Figure 5-7 Model Calibrated 1992 Chromium Plume for the 100 H Area 
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Figure 5-8 Chromium Concentrations in 2008 for the 100 D/DR Area 
No Action Scenario (concentrations in ppb) 
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Figure 5-9 Chromium Concentrations in 2008 for the 100 D/DR Area 
Barrier Wall Simulation (concentrations in ppb) 

I l 572800 :"j000 51 3200 573 400 , ·35 00 !'3800 !? •000 5' 4200 5 74'00 ,·,5 0 0 

-~-
'5 31 40 

' 52940 

~ 1531 40 

~ 152940 

I 
152740 ....J 152740 

l !i26,Q 15254 0 

:52340 1523' 0 

I 
I 

' 
152140 

151940 151940 

151740 

151,40 

' 513' 0 151340 

15 1140 1'1140 

150940 • 150940 

1507 40 [ ""'" 
•505,0 '-----'----'-----'----------'---_., ____________ 15 0540 

::GENO 

_.,, 
·,00 

57 2800 !7 3000 57 3200 573400 

30 0 

3A RRIER WA LL CELLS 

Cr CONCENTRATION 
C ONTC LJ R lu,i /1) 

* 

• 

5 73600 573 800 5 74000 

0 

SC ALE 

30 0 

WELL NODE 

S ERCLA WELL 

EXISTING WELL 

:;cRA WELL 

57'2 00 ~7d 400 57 4500 

60 0 METERS 

C ONTOUR INTERVAL VARIABLE 

~-G 4- .: : / ·0; 9 4 

SF-9 

..__ __________________ _ __ - - - -



THI PAGE INTENTIONALLY 
LEFT BLANK 

J 



-

DOE/RL-94-67 
Draft A 

Figure 5-10 Water Table Elevations in 2008 for the 100 D/DR Area 
Barrier Wall Simulation (elevations in meters) 
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Figure 5-11 Chromium Concentrations in 2008 for the 100 D/DR Area 
Pump and Treat Simulation (concentrations in ppb) 
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Figure 5-12 Water Table Elevations in 2008 for the 100 D/DR Area 
Pump and Treat Simulation (elevations in meters) 
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Figure 5-13 Chromium Concentrations in 2008 for the H Area 
No Action Scenario (concentrations in ppb) 
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Figure 5-14 Chromium Concentrations in 2008 for the H Area 
Barrier Wall Simulation (concentrations in ppb) 
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Figure 5-15 Water Table Elevations in 2008 for the H Area 
Barrier Wall Simulation (elevations in meters) 
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Figure 5-16 \Vater Table Drawdown for 100 H Area Pump and Treat 
Simulation (elevations in meters) 
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Figure 5-17 Chromium Concentrations in 2008 for the H Area 
Pump and Treat Simulation (concentrations in ppb) 
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Figure 5-18 Water Table Elevations in 2008 for the H Area 
Pump and Treat Simulation (elevations in meters) 
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Table 5-1 Comparison of Model Predicted vs Observed Water Level Elevations 
for the 100 D/DR Area 

Observed Modeled 
Well Groundwater Groundwater Model 

Number Head Head Error 
(meters) (meters) (meters) 

199-D2-5 117.31 117.34 0.031 
199-D2-6 116.91 116. 85 -0.06 
199-D5-12 117.07 117.21 0.14 
199-D5-13 116.83 116.73 -0.10 
199-D5-14 116.90 116.96 0.06 
199-D5-15 117.03 117.06 0.03 
199-D5-16 116.94 117.14 0.20 
199-D5-17 117.22 117.25 0.03 
199-D5- 18 117.13 117.29 0.16 
199-D5-19 117.25 117.32 0.07 
199-D5-20 116.49 116.24 -0.25 
199-D8-3 115.97 116.32 0.35 
199-D8-5 116.27 116.10 -0.17 
199-D8-53 115.96 116.08 0.12 
199-D8-54A 115.97 116.03 0.06 
199-D8-55 115. 97 115.97 0.00 
199-D8-6 116.66 116.431 -0.23 

Mean Error 0 .03 meters 
Mean Absolute Error 0.12 meters 
Root Mean Square Error 0.15 meters 
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Table 5-2 Comparison of Model Predicted vs Observed Water Level Elevations 
for the 100 H Area 

Observed 
Well Groundwater 

Number Head 
(meters) 

199-H3-l 114.591 
199-H3-2A 114 .45 1 
199-H4-4 113 .6-+I 
199-H4-7 114.041 
199-H4-8 113.93 
199-H4-9 113.83 
199-H4-10 113.78 
199-H4-l l 113.51 
199-H4-l 2A 113.721 
199-H4-13 113.41 
199-H4-14 114. I 9 
199-H4-15A 113.78 
199-H4-45 113.87 
199-H5-l 114.58 
199-H6-l 113 .91 

Mean Error 
Error Standard Deviation 

ST-2 

Modeled 
Groundwater Model 

Head Error 
(meters) (meters) 

114.41 0.18 
l 14. 14 0 .31 

l 13 . 15 0 .49 

113.69 0 .35 
113.51 0.42 

l 13.44 0 .39 
113.24 0.54 

113.14 0.37 

113.17 0.55 
113.12 0 .29 
113.82 0.37 
113.21 0.57 
113.54 0.33 
114.59 -0.01 
113.64 0.26 

0.36 meters 
0.15 meters 

I 

I 

___ I 
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Dispersivity Simulation Mus Removed Mass Removed 
Rtmedial Action Model Ini tial Retardation Longitudinal Transverse Time at River Nodes at Wdl Nodes 

Alternative Simulation Concentrat ions Porosity P11ctor (Meters) (Meters) (Years) (Kg) (K i!l 

No Action MTNAll Oct-Dec 1992 0 .20 25 10 1 16 76.61 na 
MTNA15 Oct-Dec 1992 0 .20 10 10 1 16 88 .83 na ""'j 

~ 
C" 
~ 

MTNA21 Oct-Dec 1992 0. 20 25 100 10 16 88.50 na 0-1 
MTNA24 Oct-Dec 1992 0.20 10 100 10 16 93 .84 na 

I 
~ 

Vertical Barrier Wall MTBW211 Oct-Dec 1992 0.201 251 JO I I 16 3.03 1.30 

MTBW212 Oct-Dec 1992 I 0.201 101 10 1 I 16 3. 16 12.77 

en 
~ C, 

~- 0 
:-. C, ~ 
< ~~ -· -'< I 

IMTBW221 !Oct-Dec 1992 I 0.201 251 1001 101 161 5 .01 I 10.65 

IMTBW222 !Oct-Dec 1992 I 0 .201 101 1001 101 161 I 
• > I.Q 

-""-
::I 1 CJ\ ~ 

'< 
-..J 

fl) 

r:;;· 

< irounJwatcr Ext rad ion and Treatment IMTPTll l0t:1-Dec 1992 I 0 .201 251 1<>1 I I 161 1.881 4 18 .20 
IMTPT12 !Oct-Dec 1992 I 0 .201 101 101 11 161 1.121 346.50 

:::i:, 
~ 
C: 

i;r 

IMTPT21 !Oct-Dec 1992 I 0.201 251 100 1 101 161 3.32 1 377 . 12 

IMTPT22 !Oct-Dec 1992 I 0 .201 IOI 1001 101 161 I 
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6.0 DETAILED ANALYSIS OF ALTERNATIVES 

This section presents the methodology and criteria to be used in the detailed analysis 
and then presents the evaluation of alternatives against the CERCL-\ evaluation criteria. 

6.1 METHODOLOGY AND CRITERIA 

Nine evaluation criteria have been identified in EPA guidance to evaluate remedial 
actions. The evaluation criteria are the basis for the detailed analysis task during the FS . 
The evaluation criteria as defined in Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA (EPA 1988) are discussed below. 

6.1.1 Overall Protection of Human Health and the Environment 

This criterion provides an assessment of whether each alternative provides adequate 
protection of human health and the environment. Evaluation focuses on a specific 
alternative's ability to achieve adequate protection and describes how site risks posed through 
each pathway being evaluated by the FFS are eliminated, reduced, or controlled through 
natural processes, treatment, engineering, or institutional controls. This evaluation also 
allows for consideration of any unacceptable short-term or cross-media impacts associated 
with each alternative. The following questions represent the information included in the 
analysis of this criterion: 

• Will risk be at acceptable levels? 
• What is the time frame to achieve acceptable levels? 
• Will additional threats be minimized? 

6.1.2 Compliance with ARAR 

This criterion is used to determine whether each alternative will meet Federal and 
State ARAR and TBC or if there is justification for an ARAR waiver. The CERCLA defines 
six types of ARAR waivers as follows: 

• interim actions 
• greater risk to health and the environment 
• technical impracticability 
• equivalent standard of performance 
• inconsistent application of state requirements 
• fund-balancing . 

Questions concerning compliance with ARAR that are addressed in the detailed 
analysis include: 

6-1 
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• Are ARAR available? 
• What are the potential ARAR? 
• Will the potential ARAR be met and how? 
• What is the basis for waivers? 
• If ARAR are not available , what are the potential TBC? 
• Is the alternative consistent with the potential TBC? 

6.1.3 Long-Term Effectiveness and Permanence 

This criterion addresses the risk remaining at the site after RAO have been met. The 
primary focus of this evaluation is the extent and effectiveness of the controls that may be 
required to manage the risk posed by treatment residuals and/or untreated wastes. The 
following questions are addressed in the detailed analysis: 

• 

• 

• 

What is the magnitude of the remaining risk? 

What remaining sources of risk can be identified? How much is due to 
treatment residuals and how much is due to untreated residual contamination? 

Will a 5-year review be required? 

• What is the likelihood that the technologies will meet required process 
efficiencies of performance specifications? 

• What type and degree of long-term management is required? 

• What are the requirements for long-term monitoring? 

• What operation and maintenance functions must be performed? 

• What difficulties and uncertainties may be associated with long-term operation 
and maintenance? 

• What is the potential need for replacement of technical components? 

• What is the magnitude of the threats or risks should the remedial action need 
replacement? 

• What is the degree of confidence that controls can adequately handle potential 
problems? 

• What are the uncertainties associated with land disposal of residuals and 
untreated waste? 

6-2 
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6.1.4 Reduction of Toxicity, Mobility, or Volume through 
Treatment 

The goal of this criterion is to address the statutory preference for remedial actions 
which employ treatment technologies that permanently and significantly reduce toxicity , 
mobilitv , and volume. This evaluation focuses on the following questions: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Does the treatment process employed address the principal threats? 

Are there any special requirements for the treatment process? 

What portion (mass , volume) of contaminated material is destroyed? 

What portion (mass, volume) of contaminated material is treated? 

To what extent is the total mass of toxic contaminants reduced? 

To what extent is the mobility of toxic contaminants reduced? 

To what extent is the volume of toxic contaminants reduced? 

To what extent are the effects of treatment irreversible? 

What residuals remain? 

What are their quantities and characteristics? 

What risks do treatment residuals pose? 

Are principal threats within the scope of the action? 

Is treatment used to reduce inherent hazards posed by principal threats at the 
site? 

6.1.5 Short-Tenn Effectiveness 

This evaluation criterion addresses the effects of the alternative during the 
construction and implementation phase until RAO are met. The following factors should be 
addressed as appropriate for each alternative: 

• the health and safety of the community during remedial actions 
• the health and safety of workers during remedial actions 
• environmental impacts 
• time until remedial response objectives are achieved. 

6-3 
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6.1.6 Implementability 

The implementability criterion addresses the technical and administrative feasibility of 
implementing an alternative and the availability of various services and materials required 
during its implementation. This criterion involves analysis of the following factors : 

• technical feasibility 

• 

• 

6.1.7 Cost 

construction and operation 
reliability of technology 
ease of undertaking additional remedial action 
monitoring considerations 
ability of technology to meet PRG, including detection limits 

administrative feasibility - activities needed to coordinate with other offices 
and agencies 

availability of services and materials 
availability of adequate offsite treatment, storage capacity, and disposal 
services 
availability of necessary equipment and specialists, and provisions to 
ensure any necessary additional resources 
availability of services and materials plus the potential for obtaining 
competitive bids, which may be particularly important for innovative 
technologies 
availability of prospective technologies. 

This criterion addresses capital costs, both direct and indirect, annual operations and 
maintenance (O&M) costs , accuracy of cost estimate, present worth analysis and cost 
sensitivity analysis of alternatives. 

6.1. 7.1 Direct Capital Costs. Direct capital costs include: 

• construction costs 
• equipment costs 
• land and site-development costs 
• buildings and services costs 
• relocation expenses 
• disposal costs. 

6.1. 7.2 Indirect Capital Costs. Indirect capital costs include: 

• 
• 

engmeenng expenses 
license or permit costs 

6-4 
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• startup and shakedown costs 
• contingency allowances. 

6.1. 7.3 Annual O&M Costs. Annual operations and maintenance costs include: 

• operating labor costs 
• maintenance materials and labor costs 
• auxiliary material and energy 
• disposal of residues 
• purchased services 
• administrative costs 
• 
• 
• 
• 

insurance, taxes, and licensing costs 
maintenance reserve and contingency funds 
rehabilitation costs 
costs of periodic site reviews . 

6.1. 7.4 Accuracy of Cost Estimates. Study estimates of costs are expected to provide an 
accuracy of +50% to -30% and are prepared using data available from the LFI, treatability 
studies, and on-going projects. 

6.1. 7.5 Present Worth Analysis. Present worth analysis is used to evaluate expenditures 
that occur over different time periods by discounting all future costs to a common base year, 
usually the current year. This allows all alternatives to be assessed based on current costs of 
the remedial action. The present worth analysis requires assumption to be made regarding 
the discount rate and the period of performance. A discount rate of 5 % before taxes and 
after inflation is recommended. Period of performance should not exceed 30 years. 

6.1.8 Regulatory Acceptance 

Evaluates the technical and administrative concerns of the regulating agency. These 
concerns are generally addressed in the ROD by the regulatory agencies and will not be 
addressed in this FFS. 

6.1.9 Community Acceptance 

This is an evaluation of the concerns of the public and is addressed by the regulatory 
agencies in the ROD. 

6.2 DETAILED ANALYSIS 

The detailed analysis for the 100-HR-3 Operable Unit is presented in Tables 6-1 
through 6-4. An analysis of the compliance with ARAR is presented in Table 6-5. Cost 
details are presented in Appendix D . 

6-5 
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OVERALL PROTECTION 
OF HUMAN HEAL TH 

AND TIIE 
ENVIRONMENT 

Will risk be at acceptable 
levels? 

Timeframe to achieve 
acceptable levds? 

Will additional threats be 
minimized? 

91{ 1329 i . 0799 

ALTERNATIVE GW-1: NO ACTION 

DIOR Area 

Human Health: Yes, current human health risk is 
low (ICR 10-6 to 10-4, HQ < 1) for the occasional 
use scenario, hasl!d on the QRA. 

Environment: Uncertain, potential ecological risk 
exists based on chromium concentrations in near 
river wells excee<ling ecological ARAR kvd (EPA 
Ambient Water Quality Criteria of 11 µg/L). Near
river well concentrations do not account for mixing 
at river-aquifer interface; chromium levels in the 
Columbia River are generally nondetectable (DOE
RL 1993c). Concentrations in this zone have nut 
been quantified and no actual ecological risk has 
been derived based on actual concentrations in this 
zone. No quantification of risk in the substrate has 
been made. 

The no action alternative will not achieve acceptable 
chromium levds by the end of the interim action 
period (year 2008). Although mixing within the 
river results in non-detectable chromium levels, 
concentrations in near-river wells are approximately 
400 µg/L (OOE-RL 1993b). Groundwater modeling 
results indicate the nl!ar-river well concentrations 
will decrease to approximately 370 µg/L by the yl!ar 
2008 . 

No additional threats result from implementation of 
this alternative. 

H Area 

Human Health: Same as O/OR Area. 

Environn11.: nt: Same as DIOR Arca fr>r 
chromium. Near-river well concentrations do 
not account for mixing at river-aquifer interface . 

The no action alternative will not achieve 
acceptable chromium levels by the end of the 
IRM period (year 2008). Although mixing 
within the river results in non-detectahlt: 
chromium levels, the maximum concentrations in 
near river wells is approximately 500 µg/L 
(DOE-RL 1993h). Groundwater modding 
results indicate the near-river well concentrations 
do not significantly change during the interim 
action period. 

Same as the DIOR Area. 
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COMPLIANCE ALTERNATIVE GW-1 : NO ACTION 
WITH 
ARAR D/DR Art!a H Area 

What are the See Table 6-5. See Table 6-5 . 
potential ARAR? 

Will the potential See Table 6-5 . Set! Table 6-5 . 
ARAR be met? 
How? 

Basis for waivers? This alternative may represent an interim action Same as D/DR Area. 
preceding a final remedial action to be implemented by 
the year 2008 . The final rc:me<lial action will be 
selected to ensure compliance: with ARAR . 

Rc.:Juct ion o f chromium co ncentrations in grounJwater 
entering the Columbia River to below the EPA 
Ambient Water Quality Criteria level of 11 µg/L may 
he tc.:<.:hnically impractical. Although the purpose of 
the interim action is not aqui fe r restoration, 
contaminant concc:ntrations in the aquifer represent the 
contaminant concentrations potentially entering the 
river. Due to the pc:rsistc:nce of chromium in the 
environment, removal would be the only mt!llns of 
ensuring permanent compl iance with ARAR. 
However , conventional pump-and-treat may never 
result in sufficient chromium reduction in the aquifer to 
comply with ARAR. 

What are the See Table 6-5 . See Table 6-5 . 
potential TBC? 

Is the alternative Set! Tahk 6-5 . See Table 6-5 . 
consistent with TBC 
liste<l above 
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LONG-TERM 
EFFECTIVENESS 

AND 
PERMANENCE 

What is the magnitude 
of the remaining risk? 

What remaining sources 
of risk can he 
identified? 

What is the likelihood 
that the technologies 
will meet performance 
needs? 

What type and degree of 
long-term management 
is requireJ? 
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ALTERNATIVE GW-1: NO ACTION 

D/DR Area H Area 

The potential ecological risk identified in the QRA The potential ecological risk identified in the LFI 
will remain. Chromium concentrations in the near- QRA will remain. Chromium levels in the nl!<lr river 
river wells will not be significantly reduced from the wells will not be reduced from the approximate 500 
curn::nt 400 µg/L levels. Groundwater modding ppb kvel (LFI 1993) . Groundwakr modeling results 
results indicate the near-river well concentrations will indicate the near-river well concentrations will not 
decrease only slightly (approximately 370 µg/L) by significa ntly change during the IRM period . 
the end of the IRM period . 

The source of risk remaining after implementation of The source of risk remaining after implementation of 
the no action alternative will be the chromium the no actio n alternative will be the chromium 
concentrations above the EPA Ambient Water Quality concentrations above the EPA Ambient Water 
Criteria level of 11 µg/L in the near river wells. The Quality Criteria levels of 11 µg/L in the near-river 
concentrations in the near river wells are assumed to wells. The near-river well concentrations are 
be the concentrations entering the Columbia River assumed to be the concentrations entering the 
(without accounting for mixing) . Actual ecological Columbia River , without accounting for mixing . 
risk from the chromium has not been quantified . 

Remedial t~hnologies are not included in the no Same as D/DR Art!a . 
action alternative. However, monitoring of the site is 
assumed to continue through 2008. The no action 
alternative does not ensure protection of the Columbia 
River. 

No long-term management re!(Juirements are required Same as D/DR Art!a . 
for this alternative. Monitoring of the operable unit 
is co nducted under existing programs. Long-term 
management re!(Juirements beyond the IRM period 
will be addressed by the final remedial action . 
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LONG-TERM 
EFFECTIVENESS 

AND 
PERMANENCE 

What are the 
rcquin:mcnts for long-
term monitoring? 

What O&M functions 
must be performed? 

What difficulties may be 
associated with long-
term O&M? 

What is the potential 
need for replacement of 
technical components? 

What is the mag nitude 
of risk should the 
remedial action need 
replacement? 

What is the degr~ of 
confidence that controls 
can adequately handle 
potential probkms? 

How is the removed 
contamination disposed 
of? 
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ALTERNATIVE GW-1: NO ACTION 

DIOR Area 

The current monitoring program will continue Same as D/DR Area . 
through the duration of the interim action period (year 
2008) . Evaluations will be made pt!riodically (i.e. 
every 5 years) to determine n~ for additional 
remedial action or changes to the monitoring 
program. Long-term monitoring requirements beyond 
the IRM period will be addressed by the final 
remedial action seleded . 

No O&M functions will be required. Same as D/DR Area. 

None . Same as D/DR Arca . 

None . Same as D/DR Arca . 

No different than current ri sk . Same as D/ DR Arca . 

The number of monitoring wells currently in place is Same as D/DR Area. 
considered adequate to effectively monitor migration 
of contaminant plumes within th!! 100 D/DR Arca . 
The frequency of sampling and the number of 
sampks taken ensure accurate monitoring results. 

Not applicable. No contaminants are removed from Same as DIOR Arca. 
the aquifer (other than for monitoring). 

H Area 
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LONG-TERM ALTERNATIVE GW-1: NO ACTION 
EFFECTIVENESS 

AND D/DR Area H Area 
PERMANENCE 

What are potential final Potential final actions likely include no action, Same as D/DR Area. The hydraulic barrier is not 
actions? institutional controls, and pump and treat for mass considerct! because of the logistics of maintaining th e: 

reduction. The vertical barrier option is not barrier inddinitely due to the persistence of the 
considered for final action because chromium is chromium . 
persistent in the environment and does not readily 
degrnde . The wall will contain the chromium by 
kngthening the: travel time: for the contaminants to 
reach the river; however, the contamination will 
eventually migrate around the wall. 

Is the alternative for the Yes . The no action alternative for IRM would allow Same as DIOR Area . 
IRM compatible with time: for source cleanup and additional information 
potential final actions? collection through the treatability test in 100-HR-3 

prior to implementing a final action. The no action 
alternative is compatible with both the no action and 
institutional controls final actions in that these are 
simply an extension of the IRM no action alternative:. 
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REDUCTION OF ALTERNATIVE GW-1: NO ACTION 
TOXICITY, MOBILITY, I OR VOLUME DIOR Area H Area 

Does the treatment The principal threat (chromium release into the river) The same as 0/DR Area. 
process address the is not addressed by this alternative. 
principal threats? 

Are then~ any special No special requirements are associated with this Same as D/DR Area. 
requirements for the alternative. 
treatment process? 

What portion of the Contaminated material is neither treated nor Same as D/DR Area. 
contaminated material IS destroyed . 
treated/destroyed? 

To what extent is total The mass of chromium entering the river is not The mass of chromium entering the river will not 
mass of toxic affected by this alternative. Groundwater modeling be affected hy this alternative. Groundwater 
contaminants reduced? results indicate the concentration entering the river modeling rc:sults indicate the contaminant 

will decrease only slightly during the interim action concentrations in near-river wells do not 
pt!riod from approximately 400 µg/L to 370 µg/L. significantly diange during the interim action 

period . 

To what extent is the Contaminant mobility is not reduced . Same as DIOR Area. 
mobility of toxic 
contaminants reduu.:J? 

To what extent is the Contaminant volume is not reduced. Same as DIOR Area. 
volume of toxic 
contaminants reducc:d? 

To what c:xtent are the Contaminant migration into the river as well as Same as DIOR Area. 
l!ffects of the treatment movement of contaminant plumes is irreversible. 
irreversible? 

What are the 4uantities of No treatment residuals result from this alternative . Same as DIOR Area. 
residuals and 
characteristics of the 
residual risks? 
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REDUCTION OF ALTERNATIVE GW-1: NO ACTION 
TOXICITY, MOBILITY, 

OR VOLUME D/DR Area H Area 

What risks do treatment of No risk from treatment is associated with this Same as D/DR Area. 
residuals pose? alternative. 

Is treatment used to The inherent hazards associated with the principal Same as D/DR Area. 
reduce inherent hazan..ls threat are not reduced by this alternative. No 
posed by principal threats treatment is included in this alternative. 
at the site? 
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SHORT-TERM 
EFFECTIVENESS 

What are the risks to the 
community during 
remedial actions that must 
he addressed? 

How will the risks to the 
community be addressed 
and mitigated? 

What risks remain to the 
community that cannot be 
readily controlkd? 

What are the risks to the 
workers that net:<.1 to be 
aJdressed? 

What risks remain to the 
workers that cannot he 
readily controlled? 

I low will the risks to the 
workers he aJJressed and 
mitigateJ? 

What environmental 
impacts are expected with 
the constrnction anJ 
implementation of the 
alternative? 

What are the impacts that 
cannot be avoiJed should 
the alternative be 
implemented? 
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ALTERNATIVE GW-1 : NO ACTION 

DIOR Arc:.a 

None. Same as D/DR Arc:.a . 

See above. Same as D/DR Area. 

None. Same as D/DR Area . 

None. Same as D/DR Area. 

None. Same as D/DR Area . 

None . Same as D/DR Area. 

None, based on the use of existing monitoring wells . Same as D/DR Area . 

None . Same as D/DR Area . 

H Area 
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SHORT-TERM 
EFFECTIVENESS 

How long until remedial 
0\ action objc:ctives an: ,-..J 

I achieved? ...... .... . 

- - - - - -
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ALTERNATIVE GW-1 : NO ACTION 

DID R Area 

The RAO (protection of th e river) will not be 
achi!!ved by this alternative within the time frame of 

o continued unrestricted 
tamination into the 
remedial action should 

priate to changes in 

the IRM (year 2008) , du!! t 
migration of chromium co n 
Columbia River. The final 
ensure the RAO are appro 
objectives and achieved wit hin a selected reasonable 
timeframe. 

-

Same as D/DR Area. 

H Area 



IMPLEMENTABILITY 

What difficulties and 
uncertainties are associated 
with construction? 

What is the likelihood that 
technical problems will 
lead to schedule delays? 

What likely future remedial 
actions are anticipated? 

What risks of aposure 
exist should monitoring_be 
insufficient to detect 
failure? 

What activities are 
proposed which require 
coordination with other 
agencies? 

Are adequate trt!atment, 
storage capacity, and 
disposal services available? 

Are the necessary 
equipment and specialists 
available? 
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ALTERNATIVE GW-1: NO ACTION 

0/DR Art!a H Art!a 

None. Same as D/DR Area . 

None. Same as D/DR Area. 

None anticipated within the time frame of interim Same as D/DR Area . 
action (year 2008), final remedial actions should be 
determined by year 2008 . 

Since this alternative does not involve the use of Same as D/DR Area. 
active remedial measures, groundwater monitoring 
failure would nut result in exposure risks other than 
what is currently present (chromium migration into 
the Columbia River at concentrations above 
ecological ARAR , EPA Water Quality Critaia of 11 
µg/L). 

None . Same as D/DR Area. 

Treatment, storage, and disposal are not applicable to Same as D/DR Area. 
this alternative. 

Yes, groundwater monitoring is well established Same as D/DR Art!a . 
technology; equipment and sp<!Cialists are readily 
available. 
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IMPLEMENT ABILITY 

What additional equipment 
and specialists are required 
and what are their potential 
impacts to implementation? 

Are technologies under 
consideration generally 
available and sufficiently 
demonstrated? 

Will technologies require 
further development before 
they can be applied at the 
site? 

Will more than one vendor 
be available to provide a 
competitive bid? 
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ALTERNATIVE GW-l : NO ACTION 

D/DR Area H Area 

None. Same as D/DR Area. 

Yes, groundwater monitoring technology is well Same as D/DR Area. 
established technology and readily available . 

0 C':i : :s 
No. Same as D/DR Area. 

NI --
Yes, groundwater monitoring equipment and services Same as D/DR Area. 
are commercially available. 
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Table 6-1 Detailed Analysis for G \V-1 i No Action Alternative 
(Page 12 of 12) 

COST ALTERNATIVE GW-1 : NO ACTION 
COMPONENT 

D/DR Area H Area 

Capital? $0 $0 

Operation and $0 $0 
Maintenance? 

Present Worth? $0 $0 
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OVERALL PROTECTION 
OF HUMAN HEAL TH 

AND THE 
ENVIRONMENT 

Will ri sk he at acceptable 
levels? 

Timeframe to achieve 
acceptable levds? 

Will additional threats be 
minimized? 
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ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS 

D/DR Area 

Human Health: Yes, current human health risk is 
low (ICR l0-6 to l0-4 , HQ < I) for the occasional 
use scenario, base..! on the QRA . 

Environment: Uncertain ; potential ecological risk 
exists based on chromium concentrations in near 
river wells exceeding ecological ARAR level (EPA 
Ambient Water Quality Criteria of 11 µg/L). Near
river well concentrations do not account for mixing 
at river-aquifer interface; chromium levels in the 
Columbia River are nondetectable (DOE-RL 1993c). 
Concentrations in this zone have not been quantified 
and no actual ecological risk has been derived based 
on actual concentrations in this zone. No 
quantification of ri sk associated with the substrate 
has been made. 

The institutional controls/continued current actions 
alternative will not achieve acceptable chromium 
levels by the end of the interim action period (year 
2008) . Although mixing within the river results in 
non-dekctable chromium levels , concentrations in 
near-river wells are approximately 400 µg/L (DOE
RL 1993b). Groundwater modeling results indicate 
the near-river well concentrations will decrease to 
approximately 370 µg / L by the year 2008 . 

No additional threats result from implementation of 
this alternative. 

H Arca 

Human Health : Same as D/DR Area. 

Enviro nment : Same as D/D R Area . 

The no action alternative will not achieve 
acceptable chromium levels by the end of the 
interim action period (year 2008) . Although 
mixing within the river results in non-detectable 
chromium and iron levds , maximum 
concentrations in near river wells are 
approximatdy 500 µg / L (DOE-RL 1993 h) . 
Groundwater modeling results indicate the near
river well concentrations do not significantly 
change du ring the interim action period . 

Same as the D/DR Area. 
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COMPLIANCE 
WITII 
ARAR 

What are the 
potential ARAR'? 

Will the potential 
ARAR he met? 
How? 

Basis for waivers? 

What are the 
potential TBC'? 

Is the alternative 
consistent with TBC 
listed above 
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ALTERNATIVE GW-2: INSTITlITIONAL CONTROLS/CONTINUED CURRENT ACTIONS 

D/DR Area l·t Area 

See Table 6-5 . See Table 6-5 . 

See Table 6-5. See Table 6-5 . 

This alternative may represent an interim action Same as D/DR Area (also applies to iron). 
preceding a final remedial action to be implemented by 
the year 2008 . The final remedial action will be 
selected to ensure compliance with ARAR. 

Reduction of chromium concentrations in groundwater 
entering the Columbia River to below the EPA 
Amhient Water Quality Crikria levd of 11 µg/L may 
be technically impractical. Although the purpose of 
the interim action is not aquifer restoration, 
contaminant concentrations in the aquifer represent the 
contaminant concentrations potentially entering the 
river . Due to the persistence of chromium in the 
environment, removal woulJ be the only means of 
ensuring permanent compliance with ARAR. 
However, conventional pump-and-treat may never 
result in sufficient chromium reduction in the aquifer to 
comply with ARAR. 

See Table 6-5 . See Table 6-5 . 

See Table 6-5. See Table 6-5 . 
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LONG-TERM 
EFFECTIVENESS 

AND 
PERMANENCE 

What is the magnitude 
of the remaining risk? 

What remaining sources 
of risk can he 
iJcntitieJ? 

What is the likd ihooJ 
that the techno logks 
will med perfo rmance 
nc:e<ls? 
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ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS 

D/DR Area 

The potential ecological risk identified in the LFI 
QRA will remain . Chromium concentrations in the 
ncar-rivt!r wells will not be significantly reduced from 
the current 400 µg/L lt!vds . Groundwater modeling 
results indicate the nt!<lr-river wdl concentrations will 
decrnase only slightly (approximately 370 µg/L) by 
the end of the IRM period. 

The source of risk rc:maining after implementation of 
the no action alternative will ht! the chromium 
concc:ntrations above the EPA Ambient Watc:r Quality 
Criteria level of 11 µg/L in the near river wells . The 
concentrations in the near river wells are assumed to 
be the concentmtions entering the Columbia River 
(without accounting for mixing) . Actual ecological 
ri sk from the chromium has not been quantified . 

RemeJial technologies .trc no t incluJeJ in th t! no 
action alta native. However, monitoring and 
govc:rnment contro l of the site is assumed to continue 
through 2018 . These: actions will ensure restriction 
against public access and warning of changes in 
contaminant concentration migration . However , no 
act ion does not ensure protection of th<! Columbia 
Rivc: r. 

H Area 

The potential ecological risk identified in the LFI 
QRA will remain . Chromium levds in the nl!.ir ri ver 
wells will not be reduced from the: approximalt! 500 
µg/L level (LFI 1993). Groundwatc:r modeling 
results indicate the near-river well concentrations w ill 
not significantl y change during the interim action 
period . 

Same as D/DR Arl!a . 

Same as D/ DR Area. 
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LONG-TERM 
EFFECTIVENESS 

AND 
PERMANENCE 

What type and degree of 
long-term management 
is required? 

What are the 
requirements for long-
tam monitoring? 

What O&M functions 
must be performed? 

What difficulties may be 
associated with long-
krm O&M? 

What is the potential 
need for replacement of 
technical components? 
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ALTERNATIVE GW-2: INSTJTUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS 

D/DR Area H Area 

Long-term management requirements for this Same as D/DR Area . 
alternative involve continued access restriction 
enforcement and groundwater monitoring through the 
duration of the interim action period (year 2008). 
Remedial actions beyond the interim action period 
will be addressed by a comprehensive risk assessment 
and final remedial action; no other long-term 
management is required . Long-term management 
requirements beyond 2008 will be addressed by the 
final remedial action . 

The current monitoring program will continue Same as D/DR Area . 
through the duration of the interim action period (year 
2008). Evaluations will be made periodically (i .e. 
every 5 years) to determine need for additional 
remedial action or changes to the monitoring 
program. Long-term monitoring requirements beyond 
2008 will be addressed hy the final remedial action 
selected . 

O&M will be required throughout the interim action Same as D/DR Area . 
period to perform and maintain groundwater 
monitoring activities. 

None foreseeable, based on government control Same as D/DR Area . 
maintained through the lRM period . 

Periodic replacement or rdurbishing of groundwater Same as D/DR Area. 
monitoring wells may be required on an as needed 
basis . 
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LONG-TERM 
EFFECT( VENESS 

AND 
PERMANENCE 

What is the magnitude 
of risk should the 
remedial action nc:ed 
replacement? 

What is the degree of 
confidence that controls 
can adequately handle 
pokntial prohh.:ms? 

How is the removed 
contamination disposed 
of? 

What are potential final 
actions? 
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ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS 

DIOR Area H Art!a 

Negligible risk is associated with maintenance or Same as DIOR Area. 
replacement of groundwater monitoring wells. These 
activities primarily involve physical hazards to 
workers such as those associated with drilling 
activities. 

The number of monitoring wells currently in place is Same as DIOR Area. 
considered adequate to effoctively monitor migration 
of contaminant plumes within the 100 0/DR Area. 
The frequency of sampling and the number of 
samples taken ensure accurate monitoring results. 

Not applicable. No contaminants are removed from Same as 0/DR Area. 
the aquifer (other than for monitoring) . 

Potential final actions likely include no action, Same as O/DR Area . The hydraulic barrier is not 
institutional controls, and pump and treat for mass considered because of the logistics of maintaining the 
reduction . The vertical barrier option is not barrier indefinitely due to the persistence of the 
consid<!red for final action because chromium is chromium. 
persistent in the environment and does not readily 
degrade. The wall will contain the chromium by 
lengthening the travel time for the contaminants to 
reach the river; howl!vl!r, the contamination will 
eventually migrate around the wall. 
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EFFECTIVENESS 

AND 
PERMANENCE 

Is tht! alternative for the 
IRM compatibk with 
potential final actions. 
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ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS 

D/DR Area H Area 

Yes . The institutional controls/continued current Same as D/DR Area. 
actions alkrnative for IRM would allow time for 
source clt!anup and additional information collection 
through the treatability lt!st in 100-HR-3 prior to 
implementing a final action . The institutional 
controls/continued current actions alternative is 
compatible with both the:: no action and institutional 
controls final actions in that these are simply an 
t!Xtt!nsion of the IRM institutional controls/continued 
current actions alternative. 
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REDUCTION OF 
TOXICITY, MOBILITY , 

OR VOLUME 

Does the treatment 
process address tht: 
principal threats? 

Are there any special 
requirements for the 
treatment process? 

What portion of the 
contaminated material is 
treated/ destroyed? 

To what extent is total 
mass of toxic 
contaminants reduced? 

To what extent is the 
mobility of toxic 
contaminants rc<lu u:d? 

To what extent is the 
volume of toxic 
contaminants reducc:J? 

To what extent are the 
effects of the treatment 
irreversible? 

What are the quantities of 
resiJuals and 
characteristics of the: 
resiJual risks? 
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ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS 

DIOR Area I H Area 

The principal threat (chromium release into the river) Same as D/DR Area. 
is not addressoo by this alternative. 

No special requirements are associated with this Same as D/DR Area. 
alternative. 

Contaminated material is neither treated nor Same as D/DR Area. 
destroyed. 

The mass of chromium entering the river is not The mass of chromium and iron entering the river 
affeded by this alternative. Groundwater modeling will not be affectoo by this alternative . 
results indicate the concentration entering the river Groundwater modeling results indicate the 
will dt!<:rease only slightly during the interim action contaminant concentrations in near-river wells do 
pt!riod from approximately 400 µg/L to 370 µg/L. not significantly change during the interim action 

period . 

Contaminant mobility is not reduced . Same as D/DR Area. 

Co ntaminant volume is not reduced . Same as D/ DR Area . 

Contaminant migration into the river as well as Same as D/DR Area . 
movement of contaminant plumes is irreversible . 

No treatment residuals n::sult from this alternative. Same as D/DR Area . 
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REDUCTION OF 
TOXICITY, MOBILITY, 

OR VOLUME 

What risk do treatment of 
residuals pose:? 

Is treatment used to 
reduce inherent hazards 
posed by principal threats 
at the site? 
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ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS 

D/DR Area H Area 

No risk from treatment is associated with this Same as D/DR Area. 
alternative. 

The inherent hazards associated with the principal Same as D/DR Area . 
threat are not reduced by this alternative. No 
treatment is included in this alternative. 
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SHORT-TERM 
EFFECTIVENESS 

What are the risks to the 
community during 
remedial act io ns that must 
be addresst!<l? 

How will the risks to the 
community be addressed 
and mitigated? 

What ri sks remain to the 
community that cannot be 
readily controlled? 

What are the ri sks to the 
workers that need to be 
addressed'! 

What risks remain to the 
workers that cannot be 
readily contro lled? 

How will the risks to the 
workers he addressed and 
miti gateJ? 
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ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS 

D/DR Area H Area 

None. Same as D/DR Area. 

See above. Same as D/DR Area. 

None. Same as D/ DR Area. 

Risks to workers are associated with groundwater Same as D/DR Area. 
monitoring. Minimal exposure risks are anticipated 
with monitoring activities . The exposure duration 
associated with monitoring is estimated to be 
approximately 12 hours per year per worker . 

None. Same as D/DR Area. 

Workers involved with monitoring activities will be Same as D/DR Area. 
required to undergo extensive training in sample 
co llection and handl ing proct!<lures. Health and safety 
protocols will be established and enforced , such as 
spt!Cification of personal protection equipment , safe 
work practices, contamination control measures , and 
decontamination procedures. 
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SHORT-TERM 
EFFECTIVENESS 

What environmental 
impacts are expecte<l with 
the construction and 
implementation of the 
alternative? 

What are the impacts that 
cannot be avoided should 
the alternative be 
implemented? 

How long until remedial 
action objectives are 
achieved? 

ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS 

D/DR Area H Area 

None, based on the use of existing monitoring wells. Same as D/DR Area. 
Negligible impacts are anticipated if periodic well 
maintenance is required_. 

Impacts are minimal. Same as DIOR Area . 

The RAO (protection of the river) will not be Same as D/DR Area. 
achieved by this alternative within the time frame of 
the interim remedial action (year 2008), due to 
continue<l unrestrickd migration of chromium 
contamination into the Columbia River. The final 
remedial action should ensure the RAO are 
appropriate to changes in objectivi::s and achieved 
within a selected reasonable timeframe. 
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IM PL EM ENT ABILITY 

What difficulties and 
uncertainties are associated 
with construction? 

What is the likelihood that 
technical problems will 
lead to schedule delays? 

What likely future remedial 
actions are anticipated? 

What risks of exposun: 
exist should monitoring be 
insufficient to detect 
failure? 

What activities are 
proposed which require 
coordination with other 
agencies? 

Are adequak treatment, 
storage capacity, and 
disposal services available'! 

Are the necessary 
equipment anJ spcci;tli sts 
available? 
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ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS 

D/DR Area H Art!a 

None. Same as D/DR Area. 

None. Same as DIOR Area. 

None anticipated within the time frame of interim Same as DIOR Area. 
action (year 2008), final remedial actions should be 
determined by year 2008. 

Since this alternative does not involve the use of Same as D/DR Area. 
active remedial measures, groundwater monitoring 
failure would not result in exposure risks other than 
what is curn:ntly pn:sc11t (chromium migration into 
the Columbia River at concentrations above 
ecological ARAR, EPA Water Quality Crikria of 11 
µg/L). 

None . Same as DIOR Area. 

Treatment, storage, and disposal are not applicable to Same as D/DR Area . 
this alternative. 

Yes, groundwater monitoring is well established Same as D/DR Art!<t . 
technology; l!(lllipment and specialists are rt!<tdily 
available. 
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IMPLEMENTABILITY 

What additional equipment 
and specialists an: required 
and what are their potential 
impacts to implementation? 

Are technologies under 
consideration generally 
available and sufficiently 
demonstrated? 

Will technologies require 
further development before 
they can he applied at the 
site? 

Will more than one vendor 
he available to provide a 
competitive bid? 
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ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS 

DIOR Area 

None. 

Yes, groundwater monitoring technology is well 
established technology and readily available. 

No. 

Yes, groundwater monitoring equipment and services 
are commercially available . 

Same as D/DR Area. 

Same as D/DR Area. 

Same as D/DR Area. 

Same as D/DR Area. 

H Area 
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Table 6-2 Detailed Analysis for GW-2. Institutional Controls/ 
Continued Current Actions (Page 13 of 13) 

COST ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED 
COMPONENT CURRENT ACTIONS 

D/DR Area H Area 

Capital? $0 $0 

Operation and $1 ,300,000 $1,000,000 
Maintenance? 

Present Worth? $9(i(),000 $950,000 
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OVERALL 
PROTECTION OF 
HUMAN HEALTH 

AND THE 
ENVIRONMENT 

Will risk be at acceptable 
levels? 

Timeframe to achieve 
acceptable levds? 

ALTERNATIVE GW-3: CONTAINMENT 

DIOR Area 

Human Health: Yes, the QRA indicates current 
risk to human health is low (ICR I0-6 to I0-4 , HQ 
< I). 

Environment: Uncertain. Groundwater modeling 
results indicate the sheet piling cutoff wall in 
combination with hydraulic control can reduce the 
mass of chromium entering the Columbia River by 
approximately 95 percent compared to the baseline 
(no action). The risk associated with the substrate 
of the Columbia River has not been quantified. 

The timeframe to achieve the 95 percent reduction 
in chromium mass entering the Columbia River is 
tquivalent to the time required for implementation, 
i.e . , the implementation of the wall immediately 
pn:vents chromium behind the wall from reaching 
the river. However, chromium located between the 
wall and the river will not be obstructed from 
reaching the river . Procurement and construction 
time for installation of the sheet piling cutoff wall 
and hydraulic control wells is estimated to be 
approximately I year . However, the time rl!(.111ired 
to obtain the net:essary permits and agreements to 
perform construction activities along the river is 
unknown. 

H Area 

Human Health: Yes, the 100-HR-3 Operable Unit 
LFI QRA indicates current risk to human health is 
low (ICR I0-6 to I0-4, HQ < l). 

Environment: Groundwater modeling results indicate 
that hydraulic control (downgradient extraction 
followed by upgradient injection) can reduce the mass 
of chromium entering the Columbia River by 
approximately 92 percent compared to the basdine 
(no action) . The risk associated with the substrate of 
the Columbia River has not been quantified . 

The timeframe to achieve the 92 percent reduction in 
chromium mass entering the Columbia River is 
equivalent to th..: time requiroo for implementation . 
Procurement and construction time for installation of 
the hydraulic control wells is estimated to he 
approximately I year. Due to the limited 
construction activity associated with well installation, 
the time rl!quire<l to obtain the necessary permits and 
agreements to perfom1 installation is considered 
negligible . 



OVERALL 
PROTECTION OF 
HUMAN I IEAL TH 

AND THE 
ENVIRONMENT 

Will additional threats be 
minimized? 
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ALTERNATIVE GW-3: CONTAINMENT 

D/DR Area H Area 

Additional threats to workers resulting from Same as D/DR Area. 
implementation of this alternative will be minimized 
by developing health and safety protocols defining 
training requirements, safe work practices, and 
personal protection equipment, contamination 
control measures, and decontamination procedures . 

Additional threats to the environment resulting from 
implementation of this alternative will be minimized 
by limiting habitat disturbances to the extent 
possible and perfonninr · nstruction activities 
during seasons when thr~tene<l or endangered 
spe<;ies, such as the bald eagle, do not inhabit the 
area. 
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COMPLIANCE 
WITH ARAR 

What are the 
potential ARAR? 

Will the potential 
ARAR be met? 
How'! 

Basis for waivers? 

What are the 
potential TBC? 

Is the alternative 
consistent with TBC 
listed above 

ALTERATIVE GW-3: 

D/DR Area 

See Table 6-5. 

See Table 6-5 . 

This alternative may represent an interim action 
precooing a final remedial action . The final remedial 
action will he sekctl!d to l:nsure compliance with 
ARAR . 

Reduction of chromium concentrations in groundwater 
entering the Columbia River to below the EPA 
Ambient Water Quality Crikria level of 11 µg/L may 
be technically impractical. Although the purpose of 
the interim action is not aquifer restoration, 
contaminant concentrations in the aquifer represent the 
contaminant concentrations potentially entering the 
river . Due to the persistence of chromium in the 
environment, removal would be the only means of 
ensuring permanent compliance with ARAR. 
However, conventional pump and treat may never 
result in sufficient chromium roouction in the aquifer to 
comply with ARAR. 

See Table 6-5 . 

See Table 6-5. 

9'H 329 L. 0826 

CONTAINMENT 

See Table 6-5 . 

See Table 6-5. 

Same as D/DR Area. 

See Table 6-5 . 

See Table 6-5 . 

H Area 
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LONG-TERM 
ErFECTIVENESS 

AND PERMANENCE 

What is the magnitude 
of the remaining ri sk? 

What remaining sources 
of risk can be 
identified? 

What is the likelihood 
that the technologies 
will meet performance 
nee<ls? 
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ALTERATIVE GW-3 : CONTAINMENT 

O/DR Area 

Although groundwater modeling results indicate this 
alternative can reduce the mass of chromium entering 
the Columbia River by 9S percent (relative to no 
action) during the interim action period, chromium 
contaminated groundwater will remain in the 
unconfined aquifer. The integrity of the containment 
system (sheet piling cutoff wall and hydraulic control 
wells) can be maintained through the duration of the 
interim action period, hut final rt:me<lial action will 
likdy be required to addn:ss the remaining chromium 
contaminated groundwater. 

Chromium contaminated groundwater contained by 
the sheet piling wall will remain at concentrations 
above the 11 µg/L EPA Ambient Water Quality 
Criteria level . 

Sheet piling cutoff wall technology is well developed . 
The use of hydraulic control measures (extraction 
wells at the ends of the sheet piling wall) can enhance 
the effectiveness of the wall . Groundwater modeling 
results indicate this containment system will be 
effective in reducing the mass of chromium entering 
the river . However , since chromium contamination 
within the aquifer is not reJuce<l , additional remedial 
actions would be requin:d in the future. 

H Area 

Although groundwater modeling results indicate this 
alternative can reduce the mass of chromium entering 
the Columbia River by 92 percent (relative to no 
action) during the interim action period, chromium 
contaminated groundwater will remain within the 
unconfined aquifer. Hydraulic containment using 
downgradicnt extraction followed by upgradient 
injection can he maintained through the duration of 
the interim action period, but final remedial action 
will likely he rt:quired to address the remaining 
chromium co11taminatt:d groundwater . 

Same as D/DR Area . 

Hydraulic control within aquifers by downgradient 
extraction wells and upgradient injection wells is wdl 
developed technology . Groundwater modeling 
results indicate this containment system will be 
effective in reducing the mass of chromium entering 
the river . However, since chromium contamination 
within the aquifer is not reduced, additional reme<lial 
actions woulJ he required in the future. 



LONG-TERM 
EFFECT! VENESS 

AND PERMANENCE 

What type and degree of 
long-term management 
is required? 

What are the 
requirements for long
tam monitoring? 

What O&M functions 
must he performed? 
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ALTERATIVE GW-3: CONTAINMENT 

D/DR Area 

Long-term (through year 2008) management 
requirements for this alternative include monitoring 
and maintenance of the containment system . 
Groundwater monitoring between the river and the 
sheet piling wall can be used to determine 
unacceptable leakage from the cutoff wall . Additional 
sheet piles can be installed where leakage is 
identified. 

Groundwater monitoring as well as sheet piling wall 
integrity monitoring is required to assess the 
effoctiveness of the containment system for as long as 
containment is required . 

Operating requirements are specific to monitoring 
activities. Mainknance of the monitoring system as 
well as the components of the containment system is 
required on an as needed basis. 

H Area 

Long-term (through year 2008) management 
requirements for this alternative include monitoring 
and maintenance of the containment system . 
Groundwater monitoring near the river will be 
required to identify unacceptable contamination 
leakage past the extraction wells . Additional 
extraction or injc:ction wells , or maintenance (such as 
pump replacement) of existing wells may be 
required . 

Groundwater monitoring is required to assess the 
effectiveness of the containment system. Continuous 
process monitori ng of the extraction and injection 
system is required to ensure operation within design 
parameters (flow rate, pressure, etc.). Due to above 
ground transpo rt of contaminated groundwater (from 
extraction wells to injection wells) , unanticipated 
equipment failures within the system (such as pumps) 
must be corrected promptly. 

An extraction and injection system will require 
continuous operation as long as containment is 
required . Although the system will be automated (to 
the extent possible), utility requirements will be high 
to maintain pumping operations. Personnel will be 
required to continuously monitor system operations 
and perform any immediately needed maintenam.:e 
requirements to the system (such as pump 
replacements or plumbing repair) . 

Monitoring wd l O&M requin.: ments are the same as 
described for DIOR Area. 



LONG-TERM 
EFFECTIVENESS 

AND PERMANENCE 

What difficulties may be 
associatl!d with long
krm O&M? 

What is the potential 
need for replacement of 
technical components? 

What is the magnitude 
of risk should the 
remedial action neeJ 
replacement? 
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ALTERATIVE GW-3: CONTAINMENT 

0/DR Area 

No O&M difficulties are anticipated during the period 
of interim action {through year 2008) . Final remedial 
actions will he sdected and implementl!d to rdkct 
changes to objectives am! r..:asonable and timely 
schedules . 

Assuming proper installation of the sheet piling wall, 
replacement will not likely be required within the 
IRM timefrnme (year 2008). However, maintenance 
and repair requirements as J escrihed above may be 
necessary on an as need..:J basis . 

Replacement of groundwater monitoring wells and 
equipment may also be required on an as needed 
basis . 

The magnitude of risk to workers and the 
environment during replacement of the sheet piling 
wall would be equivalent to the risk during initial 
installation . However, migration of the chromium 
plume during replacement will likely result in 
additional contamination release to the river. 

H Area 

Operational difficulties may result from seasonal as 
well as daily fluctuations in the hydrologic conditions 
of the unconlined aquifer. Groundwater flow nem 
the river is strongly intlucnced by variations in 
Columbia River stage (DOE-RL 1993b). Frequent 
adjustments to the containment system operating 
conditions (such as pumping rates) may be required 
to ensure the effectiveness of the containment 
system . In addition , uncertainties in the hydraulic 
properties and heterogeneities in the hydrology of the 
unconfined aquifer may also result in long-term 
O&M difficulties. 

Replacement of extraction or injection system 
components are anticipated only on a maintenance 
specific basis. Similarly , groundwater monitoring 
components may require replacement on an as 
needed hasis. 

Same as D/DR Area. 



LONG-TERM 
EFf-ECTIVENESS 

AND PERMANENCE 

What is the degree of 
contidem.:e lhat conlrols 
can adequately handle 
potential prohkms? 

How is the removed 
contamination disposed 
of? 

What are potential final 
actions? 
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ALTERATIVE GW-3: CONTAINMENT 

D/DR Area 

Sheet piling wall technology is considered well 
estahlished . Groundwater monitoring downgr.tdicnt 
from the wall can effectively determine potential 
problems associated with the containment system . 
Repair of the wall is relatively simple and involves 
installation of additional sht!t:t piks. 

Sheet piling wall construction will not require contact 
with contaminated soil. Installation of hydraulic 
control wells may generate contaminated material in 
the form of drill cuttings . Sonic drilling may be used 
to reduce the generation of cuttings requiring 
disposal. In the event well installations, monitoring 
activities, or standard operations generate 
contaminated materials, ERDF is the specified 
disposal site. (W-025 or another site will be used if 
ERDF is unavailable .) 

Potential final actions likely include no action, 
institutional controls, and pump and treat for mass 
reduction . The vertical harrier option is not 
considered for final action because chromium is 
persistent in the environment and does not readily 
degrade. The wall will contain the chromium by 
lengthening the travel time for the contaminants to 
reach the river ; however, the contamination will 
eventually migrate around the wall. 

H Area 

Groundwater control by extraction and injection is 
considered well established technology . 
Groundwater monitoring bttween the extraction wells 
and the river can effectively determine potential 
problems associated with the containment system. 
Repair may involve maintenance of the well system 
or installation of additional wells . 

Installation of hydraulic control wells for extraction 
and injection may generate contaminated materials in 
the form of drill cuttings . Sonic drilling may be 
used to reduce the generation of cuttings requiring 
disposal. In addition , equipment may become 
contaminated as a result of operation. In the event 
well installation , monitoring activities , or 
maintenance generates contaminated materials , ERDF 
is the specifioo disposal site. (W-025 or another site 
will be used if ERDF is unavailable.) 

Same as DIOR Arca . The hydraulic barrier is not 
considered because of the logistics of maintai ning the 
barrier indefinitely due to the persistence of the 
chromium . 



LONG-TERM ALTERATIVE GW-3: 
EFFECTIVENESS 

AND PERMANENCE D/DR Area 

Is the alternative for the Yes. The vertical barrier is compatible with all the 
lRM compatible with potential final actions. If the barrier is installed as an 
potential final actions? IRM, it will not have an adverse effect on a no action 

or institutional controls final action and in fact will 
provide additional protection above and beyond that 
provided by no action or institutional controls. The 
wall would augment the mass reduction pump and 
treat by reducing the effects of the river on the 
pumping system and the amount of river water 
extraction . The wall would contain the plume 
pending source remediation and treatability test 
results . This would allow optimization of the pump 
and treat system base<l on maximum information. 
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CONTAINMENT 

H Area 

Same as D/DR Area. Hydraulic control may 
mobilize and relocate contaminants to the upgradient 
segment of the plume. The technology can be 
readily moJified to a pump and treat system for final 
action. 

• ;:::; 
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REDUCTION OF ALTERATIVE GW-3 : 
TOXICITY, MOUILITY, 

OR VOLUME DIOR Art:a 

Docs the treatment Yt:s. The majority of chromium contaminated 
process address the groundwater within the unconfine!d aquifer would be 
principal threats? contained and therefore prevented from entering the 

Columbia River. However, due to the persistence of 
chromium in the environment, groundwdter 
contained by the sheet piling wall will remain 
contaminated. 

Are there any special The effectiveness of the sheet piling wall requires 
requirements for the key-in to a confining geologic formation (aquitard) 
treatment process? hdow thi: unconfined aquifer. This requires wall 

construction adjacent to the Columbia River to 
approximately 15 m (50 ft) below the surface. 

What portion of the The purpose of this alternative is containment; 
contaminated material IS therefore contaminated matcrial is neither treated or 
t reate<l/ destroyed? dcstroyed. 

To what extent is total The total mass of chromium will not be reduced by 
m:ass of toxic this alternative. However , the majority of chromium 
contaminants reduced? contamination within the unconfined aquifer will be 

preventoo from migrating into the Columbia Rivcr . 

To what extent is the Contaminant mobility is significantly reduced by the 
mobility of toxic sheet piling wall. The hydraulic conductivity of the 
contaminants reduced? wall (I0·' to 10·10 cm/sec) will he sevcral ordcrs of 

magnitude less than the hydraulic conductivity of the 
unconfined aquifer near the river (10-2 cm/sec) . 

To what exknt is the! The volume of contamination is not rcducoo by 
volume of toxic containment. 
contaminants re<luceJ? 
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CONTAINMENT 

H Area 

Yes. The majority of chromium contaminated 
groundwater within tht: unconfine!d aquifer would be 
contained and therefore prevented from entering the 
Columbia Rivt!r. However, due to the persisten1.:e 
of chromium in the environment, groundwakr 
contained by the extraction and injection system will 
remain contaminated until additional remedial 
actions are implemented . 

None foreseeable . 

Same as D/DR Area. 

The total mass of chromium will not be reduced by 
this alternative . However, the majority of 
chromium contamination within the unconfined 
aquifer will he prevented from migrating into thc 
Columbia River. 

The extractio n and injection system will reduce the 
mobility of chromium contaminated groundwater in 
the H Area by isolation within the existing plume 
boundary . 

Same as D/DR Area . 
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REDUCTION OF ALTERATIVE GW-3: CONTAINMENT 
TOXICITY, MOBILITY, 

OR VOLUME D/DR Area H Area 

To what extent are the Isolation of chromium contami nated groundwater by Isolation of chromium and iron contaminated 
effects of the treatment installation of a sheet piling wall and hydraulic groundwater by operation of an extraction and 
irreversible? control wells is reversible. Isolation is temporary injection wdl system is reversible . Isolation is 

and dependent on maintaining the integrity of the temporary amJ dependent on maintaining operation 
containment system . of the well system. 

What are the quantities of The majority of chromium contaminated Same as D/DR Area. 
residuals and groundwater will remain isolated by the containment 
characteristics of th..: system . The chromium concentrations within the 
resiJual risks? contained plume will be above the EPA Ambient 

Water Quality Criteria of 11 µg/L level. 

What risks do treatment of The contaminated groundwater isolated by the Same as D/DR Area . 
residuals pose? containment system will not be treated during the 

interim action period (year 2008). Selection and 
implementation of the final remedial action will 
address the disposition of isolated chromium 
contaminakd groundw;1ta . 

ls treatment used to This alternative does not involve treatment and Same as DIOR Area. 
reJuce inherent hazarJs therefore does not reduc..: the inherent hazards posed 
poseJ by principal threats by the contaminated groundwater. 
at the site? 



SHORT-TERM 
EFFECTIVENESS 

What are the risks 
to the community 
during remedial 
adions that must be 
addressed? 

How will the risks 
to the community be 
addressed and 
mitigated? 

What risks remain 
to the community 
that cannot be 
readily controlled? 

What are the risks 
to the workers that 
need to he 
addressed? 
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ALTERATIVE GW-3: CONTAINMENT 

DIOR Area 

Construction of the sheet piling wall will pose minimal 
risk to the surrounding communities. Due to the 
remote location of the 100 DIDR Area, construction 
activitit;s are not expected to impact the surrounding 
community. Based on the nature of sheet piling wall 
construction, no contact with contamination is required. 

No risks to the community result from implementation 
of this alternative. 

Potential risks to humans through contact with spring 
water with elevated chromium concentrations. 

The primary risk to workers during implementation of 
this alternative is physical hazards rdating to 
construction activities . These physical hazards are 
associatt:J with pik driving , handling and placement of 
the shed pilings, and vehicle operations . Contaminated 
materials in the form of drill cu ttings from the 
installation of hydraulic control wells may also present 
risk to workers, however, these can be reduced by the 
use of sonic <.!rilling. The containment alternative has 
the greatest potential for impacts to the worker. Use of 
heavy equipment and the physical size of the project 
result in a medium to high worker risk from physical 
hazards . Exposure risks are expa.:ted to be low. 

H Area 

Based on previous well construction activities at the 
Hanford Site, construction of the hydraulic containment 
system will pose negligible ri sk to the surrounding 
communities . Due to the remote location of the l(X) 11 
Area, construction activities are not expected to impact 
the surrounding community. 

Same as DIOR Area . 

Same as DIOR Area. 

The primary risk to workers during implementation of 
this alternative is physical hazards rdating to 
construction activities. 1l1ese physical hazanJs an.: 
associated with drilling, pipeline installation , and 
vehide operations . Contaminated materials in the 
fonn of drill cuttings from the installation of hydraulic 
control wells may also present risk to workers, 
however, these can be reduced by the use of sonic 
drilling . Risks to workers from groundwater 
extraction and handling are expected to be low . 

-..... 
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SHORT-TERM ALTERATIVE GW-3: 
EFPECTIVENESS 

D/DR Area 

What risks remain None. 
to the workers that 
cannot be readily 
controlled'! 

How will the risks Health risks to workers resulting from physical hazards 
to the workers be associated with construction activities will be minimized 
addressed and by development of health and safety protocols defining 
mitigated? training requirements, safe work practices, and personal 

prott!Ction equipment. 
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CONTAINMENT 

H Area 

Same as D/DR Area . 

Same as DIOR Area. 
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SHORT-TERM 
EFFECTIVENESS 

What environmental 
impacts are expected 
with the 
construction and 
implementation of 
the alternative? 
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ALTERATIVE GW-3: CONTAINMENT 

D/DR Area 

The primary environmental impacts from this 
alternative will result from implementation of the shed 
piling wall. The wall is to be construction near the 
shore of the Columbia River. In the area surrounding 
the location of the wall, physical disturbances lo habitat 
will result from equipment and vehicle operations. 
These disturbances may temporarily impact the 
endangered species such as the bald eagle. However, 
construction during seasons when such species are not 
within the area will minimize potential impacts. The 
barrier would be located in a potential wetland/ 
tloodplain zone. Assessment of impacts would be 
required prior to implementation. Other threatened and 
endangered species would nre<l to be identified in the 
proposed zone of construction. Impacts would be 
minimized by proper place of design. This alternative 
presents tht! greatest potential for t!nvironmental impacts 
through implementation. The barrier wall alternative 
has the greatest potential for aJvase impacts to both 
ecological and cultural resources . The implementation 
of the wall would require sevaal pi.xes of heavy 
equipment to construct roads and access ways for the 
actual wall installation. Impacts to habitat would occur 
along the entire proposed length of the wall . Cultural 
resources have been identified in the area near the 
proposed wall locations; additional assessment of these 
resources woulJ be necessary to optimize the wall 
placement. 

H Area 

Environmental impacts resulting from installation of 
the extraction and injection well containment system 
are considered minimal. The primary impacts are 
associated with well drilling activities and construction 
of the piping system connecting the wells. These 
activities will likely result in physical disturbances to 
habitat potentially inhabited by bald eagles. However, 
construction during seasons when such species are not 
within the area will minimize potential impacts. 
Environmental and cultural surveys required prior to 
implementation . 
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SHORT-TERM ALTERATIVE GW-3: CONT AJNMENT 
EFFECTIVENESS 

D/ L>I<. rea H Art=a 

What are the Environmental impacts resulting from sheet piling wall Environmental impacts resulting from construction of 
impacts that cannot construction cannot be avoided. Physical disturbances the extraction/injection containment system cannot be 
he avoiued should to habitat will be temporary and limited to avoided . Physical disturbances to habitat will be 
the alternative be approximately 1,300 m of the Columbia River temporary and limited to surface area above the 
implemented? shoreline. No significant impacts such as disturbances location of the contaminant plume. No significant 

to threatened or endangered species are anticipated. impacts such as disturbances to threatened or 
endangered spcdes are anticipated . 

How long until The RAO for protection of the Columbia River will be The RAO for protection of the Columbia River will be 
reme<lial action achieved upon installation of the sheet piling wall and achieved upon operation of the extraction and injection 
objectives are operation of the hydraulic control wells for the zone well system . As noted previously, procurement and 
achieved? behind the wall. However, contamination between the installation of this containment system is estimated to 

wall and the river will continue to migrate to the river. require approximately one year. However, the time 
As noted previously, procurement and installation of required to obtain the required permits and agreements 
this containment syslt::m is estimated to require to begin construction is unknown . 
approximately one year . l lowever , the time required to 
ohtain the required permits and agreements to begin 
construction is unknown . 
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IMPLEMENT ABILITY 

What difficulties and 
uncertainties are 
assoc iate<l with 
construct ion '! 

What is the likelihood 
that tet:hnical problems 
will lead to schedule 
ddays? 

What likely future 
reme<lial actions are 
anticipated? 

ALTERATIVE GW-3: CONTAINMENT 

D/DR Area 

The primary uncertainty associated with construction 
of the sheet piling wall is the presence of subsurface 
ohstrnctions in the formation bdow the specified 
lm;ation of the wall. Shc::ct piling wall construction 
is not considered implementable in the Hanford 
formation. However, near the Columbia River shore 
the geologic fonnation is primarily the Ringold 
Formation . Since the distinction between the 
formations is not exact, the presence of subsurface 
obstructions could damage or deflect the piles and 
render the wall ineffective . 

Sheet piling wall construction is well established. 
However , if the presence of subsurface obstructions 
have not been determined prior to installation , such 
problems will lead to schedule delays . Subsurface 
obstructions could be removed by excavation on a 
limite<l basis , otherwise the wall may not be 
implementable . 

Since tht! containment system proposed in this 
alternati vt! does not reduce chromium concentrations 
in tht! groundwater , future rt!medial actions after the 
interim action period may ben required. These 
include pump and treat , innovative in situ 
techniques , or otht!r alte rnatives. Current activities 
are being directed at defining true risks to the river 
and the future need for rt!medial actions . 

H Area 

No uncertainties or difficulties are associated with 
construction of the t!Xtraction and injection wdls 
specifit!<l for containmt!nt of chromium contaminated 
groundwah.:r in the 1-f Arl:<i . 

Based on previously installed wells throughout the 
Hanford Site, no difficulties are anticipated . Any 
difticultit!s that may arise would not he considered 
significant to affect schedule. 

Same as D/DR Area . 



IMPLEMENT ABILITY 

What risks of exposure 
t!Xist should monitoring 
be insufficient to detect 
failure? 

What activities are 
propost!d which require: 
coordination with other 
agencies? 

Are adequate treatment, 
storage capacity, and 
disposal services 
availabk? 

Are thc nt!ct!ssary 
cquip,m:nt and spcci;ilists 
avai lab le? 

What additional 
equipment and specialists 
are required and what 
are tht:ir polt:ntial 
impacts to 
implementation? 
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ALTERATIVE GW-3: CONTAINMENT 

D/DR Area I H Area 

Failure of the sheet piling wall containment system Failure of the extraction/injection containment system 
would result in the continued chromium rekase into would result in tht! continued chromium releast! into 
the river at concentrations above EPA Ambient the river at concentrations above EPA Ambient Wakr 
Water Quality Criteria levd s (11 µg/L) . The Quality Criteria kvels (11 µg/L) . Thi! resulting 
rt!sulting exposure risk would be no greater than the exposu re ri sk would be no greater than the current 
current conditions at tht! 100 D/DR Area. conditions at tht: 100 H Arca . 

Construction of the sheet piling wall immediately None . 
adjacent to the shore of the Columbia River may 
require permission from other agencies such as the 
U.S. Army Corps of Engineers , the Washington 
State Department of Fish and Wildlife , and the 
National Park Service . 

Containment does not involve contact with Same as D/DR Area. 
contamination , and tht:refore does not require 
treatment , storage, and disposal st!rvices. 

Yes, sheet piling cutoff wall construction equipment Yes, well and piping construction equipmt:nt and 
and specialists art! commt!n:ially avai lable . All other specialists art: considcre<l avai lablc wi thin thi.: 
t!<.)U ipment and specialists requir..:<l are available with Hanfo rd Site contracto rs. 
the Hanford Site contractors. 

Sht:d piling wall constrnct ion specialists and None rt!<.jui re<l . 
equipment are required to t:nsure proper installation . 
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IMPLEMENTABILITY AL TERA TIVE GW-3: CONTAINMENT 

D/DR Area H Area 

Are technologies under Yes , however treatability studies would be needed to Yes, hydraulic control using extraction and injection 
consideration generally demonstrate the implementability of sheet piling well systems is well developed technology . 
available and sufficiently walls in the Hanford Site conditions . This activity 
demonstrated? may be conducted at N Springs. -
Will technologies require No , however treatability studies to demonstrate the No, hydraulic control using extraction and injection 
furthl!r development implementability of sheet piling walls would be well systems is well developed technology . 
before they can be needed. 
applied at the site? 

Will more than one Yes, sheet piling wall construction technology is Yes, groundwater well construction technology is 
vendor be available to commercially availabk . commercially available. 
provide a competitive 
bid? 

-----
- --------------------------------------------- -------------- --
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Table 6-3 Detailed Analysis of GW-3 , Containment Alternative 
(Page 18 of 18) 

COST ALTERATIVE GW-3 : CONTAINMENT 
COMPONENT 

0/DR Area H Area 

Capital? $11,000,000 $3,900.000 

Operation and $16,600,000 $8,000.000 
Maintenance? 

Present Worth? $23,000,000 $9,900,000 

6T-3r 



OVERALL PROTECTION 
OF HUMAN HEALTH AND 

TIIE ENVIRONMENT 

Will risk be at acceptable 
levels '! 
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ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL 

DIOR Area 

Human Health : Yes, the QRA indicates current risk to 
human health is low ((CR 10-<i to 10-4, 
HQ> I) . 

Environment: Um.:ertain. The potential ecological risk 
identified in the LFI QRA from chromium concentrations 
in near river wells exceeding the EPA Ambient Water 
Quality Criteria of 11 µg/L can be significantly reduced 
by this alternative. Treatability study results indicate ion 
exchange can remove hexavalent chromium from 100-HR-
3 groundwater to concentrations less than 20 µg/L (based 
on 19 µg/L detection limit) (WHC 1993b). Groundwater 
modeling results indicate that a five well extraction system 
positioned along the Columbia River (plus an additional 
well located above the peak chromium concentration in 
the plume) can remove enough contaminated groundwater 
to reduce the mass of chromium entering the river by 
approximately 97 % n.: lative to the basdine (no action) . 
The risk associated with tht: Columbia Rivt:r substrate has 
not been quanti tied. 

H Area 

Human Health: Yes, the LFI QRA 
indicates current risk to human health is 
low (ICR 10·6 10 10-4, HQ> I). 

Environment: The potential ecological risk 
identified in the LFI QRA from chromium 
concentrations in near river wells 
exct:eding the EPA Ambient Watt:r Quality 
Criteria of 11 µg/L can be significantly 
reduced by this alternative . Treatability 
study results imlicate ion exchange can 
remove hexavalent chromium from 100-
HR-3 groundwater to concentrations less 
than 20 µg/L (based on 19 µg/L detection 
limit) (WHC 1993b) . Groundwater 
modeling results indicate that a seven wdl 
extraction system positioned along the 
Columbia Rivt:r can remove enough 
contaminated groundwater to reduce the; 
mass of chromium entering the river by 
approximately 97 to 98% relative to the 
baseline (no action). The risk associated 
with the Columbia Rivt!r substrate has not 
been quantified. 
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OVERALL PROTECTION ALTERATIVE GW-5: REMOV AUTREA TMENT/DISPOSAL 
OF HUMAN HEALTH AND 

THE ENVlRONMENT D/DR Area H Area 

Timeframe to achieve Based on modeling results, operation of the pump-and- Same as D/DR Area. 
a1.:ceptable levd s? treat system in the 100 D/DR Area will be required for 

the duration of the IRM period (year 2008) in order to 
maintain protection of the Columbia River . However, 
reductions in the volume of chromium contaminated 
groundwatr.!r entering the river will be achieved once 
pump-and-treat is initiated . It should be noted that the 
intent of the pump-and-treat system is protection of the 
river and not aquifor ri.:storation . 

Will additional threats be Additional threats posed by chromium removed from Same as D/DR Area. 
minimized? groundwater will be insignificant. All treatment residuals 

will be disposed at ERDF, W--025, or another site. 
Chromium contaminated ion exchange resin may be 
classified as mixed waste in the event rad ionuclides such 
as technetium-99 are also removed . Other treatment 
residues (such as settling tank sludge) will be solidified in 
cement prior to disposal at ERDF. 
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COMPLIANCE ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL 
WITII ARAR 

D/DR Area II Area 

What ure the See Table 6-5. See Table 6-5. 
potential ARAR? 

Will the potential See Table 6-5. See Table 6-5. 
ARAR be met? 
How? 

Basis for waivers? This alternative may represent an interim action preceding a final action Same as D/DR Area. 
(which is to be implemented by the year 2008). The final remedial action 
will be selected to ensure compliance with ARAR. 

ReJuction of chromium concentrations in groundwater entering the 
Columbia River to below the EPA Ambient Water Quality Criteria levd 
of 11 11g/L may be technicall y impractical. Although the purpose of the 
interim action is not aquifer restoration, contaminant concentrntions in the 
aquifer represent the contaminant concentrations potentially entering the 
river . Due to the persistence of chromium in the environmt::nt , removal 
would be the only means of ensuring permanent compliance with ARAR . 
However , conventional pump-anJ-treat may never result in sufficient 
chromium reduction in the aquifer to comply with ARAR. 

Ion exchange treatability stuJy results fo r chromium removal from 100-
HR-3 OU groundwater do not indicate the 11 µg/L EPA Ambient Water 
Quality Criteria level can be achieved. Although chromium 
concentrations could be significantly reduced (below 20 µg /L hexavaknt 
chromium and 29 µg/L total chromium) , concentrat ion reductions were 
not su ffi cit::nt to med the 11 µg/ L ARAR. 

What are the See Tahk 6-5 . See Table 6-5. 
potent ial TBC'! 

Is the alternative See Tahlt:: 6-5. Sec Table 6-5 . 
co nsistent with T BC 
listed above 
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LONG-TERM 
EFFECT! VENESS 

AND PERMANENCE 

What is the magnitude 
of the.: rcmaining ri sk? 

What remaining sources 
of ri sk can be 
identifi ed? 

What is the like lihood 
that the technologies 
will med performance 
nee<ls? 

What type and degree of 
long-term management 
is required? 

What are the 
requirements for lo ng -
krm monito ring? 
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ALTERATIVE GW-5: REMOVAUTREA TM ENT/DISPOSAL 

DIOR Area H Area 

Reduction of chromium concentrations in groundwater extracted Same as D/DR Area . 
from the unconfined aquifer can be reduced to the levels achievu l 
in the ion exchange treatability study (detection limits , 29 µg/L 
total chromium and 19 µg/L chromium (VI)) . Groundwater 
modeling results indicate the mass of chromium entering the river 
can be reduced approximately 97% relative to no action . 
However, groundwater modeling results also indicate 
pump-and-treat u)d ht: required beyond the period of interim 
actio n (year 2008) in o rda to maintain protection of the river. 

Untreated groundwater remaining in the aquifer, treated Same as D/DR Area. 
groundwater discharged to the Columbia River, and untreated 
groundwater leakage past the extraction system are the remaining 
sources of risk. However , final remedial action will address risk 
due to chromium contaminated groundwater remaining in the 
aquifer after the IRM period (year 2008) . 

Groundwater modeling results indicate the extraction system can Same as D/DR Area. 
reduce the mass of chromium entering the Co lumbia River 
approximately 97% relative to the basel ine . T reatabi lity study 
resu lts ind icate ch romiu m rc.:moval fro m 100-HR-3 groundwater by 
io n exchange can reduce concentratio ns to below 20 µg /L. 

Long-te rm management is required for the duration of the interim Same as D/DR Area. 
action period (year 2008) to maintain operation of the ion 
exchange treatment system and extraction wells, satisfy annual 
repo rting requireme nts, and pe1fo rm periodic groundwater 
monito ring . 

The current monitoring program will continue through the IRM Same as DIOR Area. 
period . Evaluations will ht: made periodically (i .e. every S years) 
lo ensure the t:ffecti veness of the treatment is maintained . 
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LONG-TERM ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL 
EFFECT! VENESS 

AND PERMANENCE D/DR Area H Area 

What O&M functions O&M will be required for the duration of the IRM period (year Same as D/DR Area. 
must be performed'! 2008) to ensure continuous treatment and monitoring . 

What difficulties may be None foreseeable within the timeframe of the IRM period (yt:ar Same as D/DR Art:a. 
associated with long- 2008) . 
tenn O&M? 

What is the potential Periodic replacement of ion exchange system components (e.g . , Same as D/DR Area. 
need for replacement of pumps , columns), materials (resins), extraction wells , monitoring 
technical components? wells , and associated ancillary equipment will be required . 

What is the magnitude The time required to replace treatment system components is not Same as O/DR Area. 
of iisk should the considered significant. Howc:ver, in the event treatment is 
rem~ial action need unavailable for ex.tended periods, untreated contaminated 
replacement? groundwater could enter the river. 

What is the degree of Potential problems associated with operation of the treatment Same as D/DR Area. 
confidence that controls system include equipment failure, leaks or spills, and contaminant 
can adequately handle removal ineffic iency . Control measures can adequately protect 
potential prohkms? human health and the environment should such problems arise. 

The treatment system will be 1!(1uippe<l with automated shut -down 
cont ro ls , scxonJary containment measures, and efflu ent 
concentration monitoring . 

How is the removed Spent ion ex.change resins will be disposed following dewatering . Same as D/DR Area. 
contamination disposed Other treatment residuals (such as settling tank sludge and solids 
of? from the regeneration loop) will be solidified in cement. All 

treatment residuals will be disposed on the Hanfo rd Site at ERDF, 
W-025 , or another site . 



LONG-TERM 
EFFECTIVENESS 

AND PERMANENCE 

What are potential final 
actions? 

Is the alternative for the 
IRM compatible with 
potential final actions? 
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ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL 

D/DR Area 

Potential final actions likely include no action, institutional 
controls, and pump and treat for mass reduction. The vertical 
harrier option is not co11siderl.!d for final action recause chromium 
is persistent in the environment and does not readily degrade. The 
wall will contain the chromium by lengthening the travel time for 
the contaminants to reach the river; however, the contamination 
will eventually migrate around the wall. 

The pump and treat alternative for containment and some mass 
reduction as proposed in this FFS is consistent with future pump 
and treat scenarios for mass removal. The IRM system can be 
expanded to meet changing objective, such as significant mass 
removal. This situation is similar to that proposed in the 100-HR-
3 treatability test where a small pump and treat system will re 
installed to obtain information about the technology specific to the 
chromium plume in the operable unit. The proposed plan is to 
expand the treatability system to an IRM if results are favnrabk 
for the technology . The IRM system is not very compatible with 
the no action and institutional controls alternatives because of the 
expense involved in installing and operating the pumping syskm 
during the IRM perioJ only to shut it down for final action. 

H Area 

Same as D/DR Area . The hydraulic 
barrier is not considered because of 
the logistics of maintaining the 
hartier indefinitely due to the 
persistence of the chromium . 

Same as D/DR Area. 



REDUCTION OF 
TOXICITY, 

MOBILITY , OR 
VOLUME 

Does the treatment 
process address the 
principal threats? 

Are there any special 
requirements for the 
treatment process? 

What portion of the 
contaminated material 
is treated/destroyed? 

To what extent is total 
mass of toxic 
contaminants reduce<l? 
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ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL 

D/DR Area 

Yes. The ion exchange resin selected would be highly effective for 
hexavalent chromium removal as well as other ionic contaminants 
(such as nitrates). 

Pretreatment such as filtration prior to the ion exchange column will 
be required. Process monitoring and control capabilities will also be 
required. Resins that are disposable at ERDF or other acceptable 
sites will be required, i .e . , only non-hazardous resins would be 
used . 

The volume of chromium contaminated groundwater treated would 
be equivalent to the design flow rnte (60 gal/min) multiplied by the 
operation time. Assuming continuous operntion throughout the 
duration of the IRM period ( 1996 to 2008), the volume of 
contaminated groundwater tr~ted would be approximately 3.8 x JOM 
gallons . 

Groundwater modeling indicates the effects of the extraction system 
can reduce the mass of chromium entering the Columbia River by 
approximately 97% relative to the baseline (no action) . The 
concentration of chromium in the treatment effluent will he n.:<luce<l 
to the levels indicated by the treatahility studies for ion exchange . 
Results of the treatability study indicate chromium concentrations 
can he reduced to at least 29 µg/L total chromium and 19 µg/L 
hexavalent chromium, based on the limitations of the analytical 
methods used (WHC 1993h) . 

H Area 

Same as D/DR Area. 

Same as D/DR Area. 

The volume of chromium and iron 
contaminated groundwater treated 
would be equivalent to the design 
tlow rate (350 gal/min) multiplied 
hy the operntion time. Assuming 
continuous operation for the 
duration of the interim action period 
( 1996 to 2008), the volume of 
contaminated groundwater treated 
would be approximately 2 .4 x Hf 
gallons . 

Same as the D/DR Area. 
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REDUCTION OF ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL 
TOXICITY , 

MOBILITY , OR DIOR Area H Area 
VOLUME 

To what extent is the The mobility of chromium removed by ion exchange will be Same as D/DR Area. 
mobility of toxic minimized by subsequent disposal at an approved facility. Other 
contaminants reduced? treatment residuals (such as settling tank sludge and resin 

regeneration sludge) will he solidified in cement prior to disposal. 
The mobility of residual chromium remaining in treated groundwater 
or that has leaked past the extraction system will not be reduced . 
Only nontoxic resins will he used . 

To what extent is the The reduction in volume of contaminated groundwater is equal to The reduction in volume of 
volume of toxic the volume treated , approximately 3 .8 x 108 gallons by the end of contaminated groundwater is equal 
contaminants reduced? the interim action period (year 2008). to the volume treated, approximately 

2 .4 x 10' gallons by the end of the 
interim action period (yl!llr 2008) . 

To what extent are the Removal of chromium from the unconfined aquifer is considered Same as D/DR Area for chromium . 
dfccts of the irreversihle . 
treatment irn:versihlc? 

What are the The volume of chromium treatment residuals will be dependent on Preliminary estimates indicate that 
quantities of res iduals the treatment system design and chromium concentration in the feed 900 cu ft of spent resin and 29,060 
and characteristics of stream. Spent ion exchange resin is the primary source of treatment cu ft of resin regeneration solids 
the residual ri sks? residuals . Preliminary estimates indicate that 180 cu ft of spent will he produced each year of 

resin and 5 ,733 cu ft of res in regeneration solids will he produce<l operation. 
each year of operation . 

What risks <lo Spent resins will be dewatere<l and then disposed without additional Same as D/DR Area. 
treatment of res iduals treatment. Cement solidification of other treatment residuals (such 
pose? as settling tank sludge and resin regeneration solids) is well 

developed and used for both radioactive and hazardous wastes. 
Thus, risk from residuals treatment is considered minimal. 
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REDUCTION OF ALTERATIVE GW-5: REMOV AUTREA TM ENT/DISPOSAL 
TOXICITY, 

MOBILITY , OR DIOR Area H Area 
VOLUME 

Is treatment used to Yes. Chromium removal from 100 D/DR Area OU groundwater Same as DIOR Area. 
reJuce inherent will rc:duce the threat posed by chromium migration into the river . 
hazards posed by Treatment residuals will pose minimal risk to human health and the 
principal threats at the environment based on disposal at an approved facility. Although 
site? ion exchange resins may be disposed without additional treatment, 

cement solidification will be available for other treatment residuals 
such as settling tank sludge and resin regeneration solids . Only 
non-hazardous resins would be used. 
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SHORT-TERM ALTERNATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL 
EFFECTIVENESS 

DIOR Area H Area 

What are the risks None. Same as O/DR Area. 
to the community 
during remedial 
actions that must be 
addressed? 

How will the risks Not applicable. Same as D/DR Area. 
to the community he 
addressed and 
mitigated? 

What risks remain None. Same as O/DR Area. 
to the community 
that cannot he 
readily controlled'! 

What are the risks Risks to worker are associated with handling treatment residuals, Same as O/DR Area. 
to the workers that operation and maintenance of trt!atment process equipment, and 
need to be groundwater monitoring . The risks to workers associated with 
addressed? groundwater extraction and handling is considered to be low. 

What risks remain None . Same as O/DR Area. 
to the workers that 
cannot he readily 
controlled? 

How will the risks Standard operating procedures will be established to define proper Same as O/DR Area. 
to the workers be trt!.ltment system operating parameters and maintenance 
addressed and requirements . Health and safety plans will establish training 
mitigated? requirements, identify personal protection equipment needs, specify 

treatment residual handling procedures, and define general safe 
work practices . 

- - - - - - --- - - - - - - - --



SHORT-TERM 
EFl-'ECTIYENESS 

What environmental 
impacts are expected 
with the 
construction and 
implementation of 
the alternative? 

What are the 
impacts that cannot 
be avoided should 
the alternative be 
implemented? 

How long until 
remedial action 
objectives are 
achieved? 

9'H 3291. 0852 

ALTERNATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL 

D/DR Art!a 

Environmental impacts resulting from treatment system 
construction are considered minimal. The primary impact to the 
environment will be associated with installation of extraction wells 
and construction of a piping system to transport groundwater to 
and from wells. These activities may result in physical 
disturbances of habitat potentially inhabited by threatened or 
endangered species (such as bald eagles). These however will be 
of short duration. The treatment process (ion exchange) will likely 
reside within the facilities area of the 100 D/DR Area and 
therefore will not result in additional impacts to the environment. 
Ecological and cultural surveys required prior to implementation. 
A floodplain/wetlands assessment may also be required . The 
installation of extraction, injt!<:tion, and monitoring wells woulu 
have minimal impact on cxological and cultural rcsoun.:e:; . There 
is enough flexibility in the placement of wells that sensitive areas 
and cultural resources could be avoided through prudent location of 
wells . 

Physical disturbances to habitat resulting from construction 
activities will be unavoidable. However , construction activities 
will be conducted to avoid or minimize such impacts (such as 
during seasons when endangered species such as the bald eagle are 
not present in the area) . 

Since the primary goal of the IRM is protection of the river as 
opposed to aquifer restoration, pump-and-treat will be required for 
the duration of the IRM period to maintain protection of the river. 
Aquifer restoration will be addressed by the final remedial action 
selected . 

H Art!a 

Same as D/DR Area. 

Same as D/DR Area. 

Same as D/DR Area. 
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IMPLEMENTABILITY ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL 

DIOR Area H Area 

What difficulties and None. Construction of extraction wells and ion exchange treatment Same as D/DR Area. 
uncertaintks are systems is well devdop<!<l tl!<.:hnology. 
associated with 
construction'! 

What is the likdihood Since ion exchange treatment and groundwater extraction are well Same as D/DR Area. 
that technical problems develo~ technologies, technical problems are not likely to cause 
will lead to schedule significant delays . One potential problem considered possible is the 
ddays? potential for the system to fail to achieve performance objectives (effluent 

chromium concentration) . This situation could result in sch<!<lule ddays. 

What likely future No additional remedial actions are considered necessary during the IRM Same as D/DR Area. 
remedial actions are period (year 2008). Since modeling results indicate pump-and-treat will 
anticipated? be required for the duration of IRM, a final remedial action may be 

required . The final remedial action will be addressed through a final ri sk 
assessment and feasibility study. 

What risks of exposure Monitoring failure could lead to prematurely ending treatment operations. Same as D/DR Area. 
exist should monitoring The resulting risk would depend on the extent of treatment up to that 
be insufficient to detect point in time, but would be no greater than the baseline conditions 
failure? identified in the QRA. 

What activities are Discharge of treated groundwater into the Columbia River will likely Same as D/DR Area. 
proposed which rt!(.111ire require coordination with other agencies, such as EPA , Ecology, U. S . 
coordination with other Army Corps of Engineers, National Parks Department, or the 
agencies? Washington State Department of Fish and Wildlife. 

Are adequate treatment, Ion exchange treatment services are commercially available. Disposal Same as D/DR Area. 
storage capacity, and servict!s will be available within the Hanford Site at ERDF. 
disposal services 
available? 

Are the nt!Cessary Yes. Ion exchange equipmt!nt and specialists art! available within DOE Same as D/DR Area. 
equipment and and private industry. 
specialists available? 
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IM PL EM ENT ABILITY 

What additional 
equipment and 
specialists are required 
and what are their 
potential impacts to 
implementation? 

Are technologies under 
consideration generaUy 
available and sufficiently 
demonstrated? 

Will technologies require 
furth er development 
before they can be 
appli ed at the site? 

Will more than one: 
vendor be available to 
provide: a competitive 
hid? 

ALTERATIVE GW-5: REMOV AUTREATMENTIDISPOSAL 

DIOR Area H Area 

No adverse impacts to implementation are anticipated, equipment and Same as DIOR Area. 
specialists are availabk . 

Yes . Ion exchange is weU developed and proven effective for 100-HR-3 Same as DIOR Area. 
groundwater in recently conducted treatability studies (WHC 1993b) . 
Groundwater extraction and monitoring are well developed technologies . 

No. Same as DIOR Area. 

Yc:s . Same as DIOR Area . 
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DOE/RL-94-67 
Draft A 

Table 6-4 Detailed Analysis of G\V-5, Removal, Treatment. and Disposal 
Alternative with Ion Exchange Treatment (Page 14 of 14) 

COST ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL 
COMPONENT 

D/DR Area H Area 

Capital? $3 ,400,000 $5,800 ,000 

Operation and $15 ,000,000 $23 ,700 ,000 
Maintenance? 

Present Worth? $14,700,000 $23,300,000 

6T-4n 



OVERALL 
PROTECTION OF 
HUMAN HEALTH 

AND THE 
ENVIRONMENT 

Will risk be at 
acceptable! levels? 

9'H 329 L.0856 

ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL 

DIOR Area 

Human Health: Yes, the QRA indicates current risk to 
human health is low ((CR 10·6 to to-\ HQ > I). 

Environment: Uncertain; the potential ecological risk 
identified in the QRA from chromium concentrations in 
near river wells exceeding the EPA Ambient Water 
Quality Criteria of 11 µg/L can be significantly reduc<!<l 
by this alternative. Reverse osmosis has been shown to 
obtain rejection efficiencits for chromium (VI) in 
grounJwater between 95 and 99 percent (Huxstep and 

.Sorg 1988). This would correspond to a reduction from 
2,090 µg/L [highest concentration reported in LFI (DOE
RL 1993b)) to between 21 and 104 µg/L. Groundwater 
moJding results indicate that a five well extrdction 
system positioned along the Columbia River (plus an 
additional well located above the peak chromium 
concentration in the plume) can remove enough 
contaminated grounJwater to reduce the mass of 
chromium entering the river by approximately 97% 
relative to the baseline (no action) . The risks associated 
with the substrate of the Columbia River has not been 
quantifit:d . 

H Area 

Human Health : Yes, the QRA indicates current 
risk to human health is low (ICR 10·6 to 104

, 

HQ> I) . 

Environment : Uncertain; the potential 
ecological risk identified in the QRA from 
chromium concentrations in near river wells 
exceeding the EPA Ambient Water Quality 
Criteria of 11 µg/L can be significantly re<luced 
by this alternative. Reverse osmosis has been 
shown to obtain rejection efficiencies for 
chromium (VI) in groundwater between 95 and 
99 percent (Huxstep and Sorg 1988) . This 
would correspond to a reduction from 490 i1g/L 
[highest concentration reported in LFI (DOE-RL 
I 993b) I to betwet!n 5 and 25 µg/L. 
Groundwater modeling n:sults indicate that a 
sevt!n wdl extraction system positioned along 
the Columbia River can remove enough 
contaminated groundwater to reduce the mass of 
chromium entering the river by approximately 
97 to 98% relative to the baseline (no action) . 
The: risks associated with the substrate of the 
Columbia River has not been quantified . 



OVERALL 
PROTECTION OF 
HUMAN HEAL TH 

AND THE 
ENVIRONMENT 

Timeframe to achieve 
acceptable levels? 

Will additional threats 
be minimized? 

9'i· f 3291 .. 0857 

ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL 

DIOR Area 

Based groundwater modeling results, operation of the 
pump-and-treat system in the 100 D/DR Area will be 
required for the duration of the IRM period (year 2008) 
in order to maintain protection of the Columbia River. 
However, reductions in chromium contaminated 
groundwater entering the river will be achieved once 
pump-and-treat is initiated . It should be noted that the 
intent of the pump-and-treat system is protection of the 
river and not aquifor restoration . 

Additional threats posed by chromium removed from 
groundwakr will be insignificant. All treatment residuals 
will be disposed at ERDF, W-025, or another site. 
Although concentrate from the reverse 
osmosis/evaporation treatment may be class ified as mixed 
waste, solidification in cement followed by disposal at an 
approved facility will minimize potential threats . 

H Area 

Same as D/DR Area. 

Same as D/DR Area. 
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COMPLIANCE 
WITII ARAR 

What are the 
potential ARARs? 

Will the potential 
ARARs be met? 
How? 

9'H 329 I.. 0858 

ALTERNATIVE GW-6: REMOVAUTREATM ENT/DISPOSAL 

D/DR Area H Area 

Set! Tahle 6-5 . See Table 6-S. 

See Table 6-5. See Tabk 6-5 . 



COMPLIANCE 
WITH ARAR 

Basis for waivers? 

What an: the 
potential TBC'! 

9'H 329 L.0859 

ALTERNATIVE GW-6: REMOVAUTREATMENT/DISPOSAL 

D/DR Area 

This alternative may represent an interim action Same as D/DR Area . 
preceding a final action (which is to be implemented 
by the year 2008). The final remedial action will be 
sdtX:ted to ensure compliance with applicable ARAR. 

Reduction of chromium concentrations in groundwater 
entering the Columbia River to below the EPA 
Ambient Water Quality Criteria level of 11 µg/L may 
be technically impractical. Although the purpose of 
the interim action is not aquifer restoration, 
contaminant concentrations in the aquifer represent the 
contaminant concentrations potentially entering the 
river . Due to the persistence of chromium in the 
environment, removal would be the only means of 
ensuring permanent compliance with ARAR'i . 
However, conventional pump-and-treat may never 
result in sufficient chromium reduction in the aquifer 
to comply with ARAR . 

Reverse osmosis is specified as a Best Available 
Technology (BAT) for chromium treatment within the 
SOW A, basl!d on the SOWA MCL for chromium (100 
µg/L). Previous studies have shown reverse osmosis 
to remove chromium (VI) in groundwater with 95 to 
99 percent efticiency (Huxstep and Sorg 1988) . 
However, the ability ol reverse osmosis to satisfy the 
11 µg/L EPA Ambient Water Quality Criteria is 
unknown . 

See Table 6-5. See Tahle 6-5 . 

H Area 



COMPLIANCE ALTERNATIVE GW-6: 
WITH ARAR 

D/DR Area 

Is the alternative See Table 6-5. 
co nsistent with TBC 
listt::<l ahove? 

9'H 3291. 0860 

REMOVAL/TREATMENT/DISPOSAL 

H Area 

See Table 6-5 . 
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LONG-TERM ALTERNATIVE GW-6: REMOV AUTREATMENT/DISPOSAL 
EFrECTI VENESS 

AND PERMANENCE DIOR Area H Area ~ 
~ 
C"' 

What is the magnitude Reduction of chromium concentrations in groundwater extracted from the Same as 0/DR Area. -rt> 

of the remaining risk? unconfined aquifer can be significantly reduced by reverse osmosis (at 
least to the 100 µg/L SOWA MCL). Groundwater modeling results 
indicate the mass of chromium entering the river can be reduced 
approximatdy 97% relative to no action . I lowever, groundwater 

0'\ 
> I - u, .... 
rt> tj d rt> ~s-

modeling results also indicate pump-and-treat would be required beyond 
the IRM period of (year 2008) in order to maintain protection of the river. 

-· c::.: < rt> 
rt> Q. 

!. > 
What remaining Untreated groundwater remaining in the aquifer, treated groundwater Same as 0/DR Area. 
sources of risk can be discharged to the Columbia River, and untreated groundwater leakage: past 
identifo.:d? the extraction system are the remaining sources of risk. However, final 

remedial action will address risk due to chromium contaminated 
groundwater remaining in the aquifer after the IRM period (year 2008). 

What is the likelihood Groundwater modeling results indicate the extraction system can reduce Same as 0/DR Area. 
that the technologies the mass of chromium entering the Columbia River approximately 97% 
will meet performance relative to the baseline . Specification of reverse osmosis as a BAT within 
nt!eds? the SOWA indicates chromium reduction to the 100 µg/L MCL is 

rt!asonably achievable . Tht! ability of RO to meet the 11 µg/L Ambient 
Water Quality Criteria is uncertain . 

What type and degree Long-term managt!ment is required for the duration of the IRM pt!riod Same as 0/DR Area . 
of long-lt!rm (year 2008) to maintain operation of tht! reverse osmosis treatment syst l.! 111 
managemt!nt is and extraction wdls , sati sfy annual reporting re(_1uirements, and co nduct 
required? pt!riodic groundwater monitoring . 

..... ::l 
~~ 

:,;, '< 
~ ~-
rt> 

J 0 
0 ....., 

rt> Q 0 
9 :; 0 tTl 

'""1 ---3 0\ ~~ 0 .• 
fll I 

Iii. :,;, • 'D +'-
~rt> , I 

""l 3 °' rt> 0 -.....1 
~ < ..... ~ 
3 -
rt> 
~ = ..... ""l 
rt> ....... ~ >-t, ... 

~ a IJQ 
rt> rt> = 0'\~ 

What art! tht! Tht! current monitoring program will continue through the IRM pt!riod . Same as 0/DR Area. 
requiremt!nts for long- Evaluations will be made periodically (i.e . every 5 years) to ensure the 

0 ~ ....., = 
- Q. 
~ tj 

term monitoring? effectiveness of the treatment is maintained . vi" 
'0 
0 

What O&M functions O&M will be requirt!d for the duration of the IRM pt!riod (year 2008) to Same as 0/DR Area . fll 
~ 

must be performt!d? ensure continuous treatment and monitoring . -
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LONG-TERM ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL 
EPPECTIYENESS 

AND PERMANENCE D/DR Area H Area 

What difficulties may None foreseeable within the timeframe of the IRM . Same as D/DR Area. 
be assm:iatt:d with 
long-krm O&M? 

What is the potential Periodic replacement of reverse osmosis/evaporation system components Same as 0/DR Area. 
need for replacement (e.g . , reverse osmosis membrane, evaporator heat exchanger), extraction 
of technil:al wells, monitoring wdls, and associated ancillary equipment will he 
components"! n:quired. 

What is the magnitude The time required to replace components of the treatment system is not Same as 0/DR Area. 
of risk should the considered significant. However , in the event treatment is unavailable for 
remulial action nenl exlt.:mlt:d periods, untreated chromium contaminatt:d groundwater could 
replacement? enter the river. 

What is the degrcx of Potential problems associated with operation of the treatment systc::m Same as D/DR Area. 
confidence that include equipment failure, leaks or spills, and chromium removal 
controls can adequatdy inefficiency. Control measures can adequately protect human health and 
handle potential the environment should such problems arise . The treatment system will 
problems? be equipped with automated shut-down controls, secondary containment 

measures, and effluent chromium concentration monitoring . 

I low is the removed Chromium contaminakd sludge discharged from the rotary drum filter Same as D/DR Area . 
contamination disposed will be solidified in cem..:nt. These solidified residues will he disposal on 
of? the Hanford Site. 

What are potential Potc::ntial final actions likely include no action, institutional controls, and Same as O/DR Area. The 
final actions? pump and treat for mass nxluction . The vertical harria option is not hydraulic barri..:r is not 

considered for linal action because chromium is ("k!rsistent in the considered because of the 
environment and does not readily degrade. The wall will co ntain the logistics of maintaining the 
chromium by lengthening the travel time for the contaminants to reach the harrier indefinitely due to the 
rivc:r; however, the contamination will eventually migrate around the wall. persistence of the chromium . 
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LONG-TERM ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL 
EFFECTIVENESS 

AND PERMANENCE D/DR Area H Area 

Is the alternative for The pump and treat alternative for containment and some mass reduction Same as D/DR Area. 
the IRM compatible as proposed in this FFS is consistent with future pump and treat scenarios 
with pokntial final for mass removal. The IRM system can be expanded to meet changing 
actio ns? objective , such as significant mass removal. This situation is similar to 

that proposed in the 100-HR-3 treatability test where a small pump and 
treat system will be installed to obtain information about the technology 
specific to the chromium plume in the operable unit. The proposed plan 
is to expand the treatability system to an IRM if results are favorable for 
the technology. The IRM system is not very compatible with the no 
action and institutional controls alternatives because of the expense 
in volv<.:<l in installing anJ operating the pumping system Ju ring the I KM 
period only to shut it J own for final action. 

- - - - - - - --------- -------------- ------



REDUCTION OF 
TOXICITY , MODILITY , 

OR VOLUME 

Does the treatment 
process addn:ss the 
principal threats? 

Are there any spt!(;ial 
requirements for the 
treatment process? 

What portion of the 
contaminated material is 
treated/dt!stroyed? 

To what extcn t is total 
mass o f toxic 
contaminants reJuct!d '? 

ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL 

DIOR Area I 
Yes. Reverse osmosis can result in 95 to 99 percent rejection of 
hexavalent chromium in groundwater (Huxstep and Sorg 1988). 

Prdrc:atment is requirt<l to prt!vent fouling the reverse osmosis 
membrane(s) due to high solids content or salts precipitation . 
Filtration will be used to remove suspended solids . Crystal inhibitors 
(sodium hexametaphosphate) and pH adjustment will prevent salts 
from prc!Cipitating within the reverse osmosis unit. 

Tht! volume of chromium contaminated groundwater treated will be 
equivalent to the design flow rate (60 gal/min) multiplied by the 
opt!ration timt!. Assuming continuous operation throughout the 
duration of the IRM period ( 1996 to 2008), the volume of treatt!d 
would bt! approximately 3 .8 x 108 gallons. 

Groundwater modeling indicaks the effects of the extraction syskm 
can rt!duce tht! mass of chro mium t!ntering the Columbia Rivt!r by 
approximatdy 97% rdative to the baseline (no action) . Tht! 
conct!ntration of chromium iu the treatment effluent will be reduceJ 
to the levels achievabk by Tt!verst! osmosis. The reverst! osmosis 
treatment system is assumed to efft!Ctively reduce chromium 
concentration in extracted groundwater to at least 100 µg/L (baseJ on 
tht! SDWA specification of reverse osmosis as BAT for chromium) . 
Prt!vious studies havt! shown rt!vt!rse osmosis to reject chromium (V I) 
in grnunJwater with 95 to 99 pacent efficiency (Huxstt:p and Sorg 
1988) . 

H Area 

Same as D/DR Area for chromium 
contamination . 

Same as D/DR Area for chromium 
contamination. 

The volume of chromium and iron 
contaminated groundwater treated 
would be equivalent to the design 
flow rate (350 gpm) multiplied by 
the operation time. Assuming 
continuous operation for tht! 
duration of the interim ai.:tion 
period (1996 to 2008), the volumt! 
treatt<l would be approximatdy 2.4 
x 1()9 gallons. 

Same as DIOR Area for chromium 
contamination . 
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REDUCTION OF ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL 
TOXICITY, MOBILITY, 

OR VOLUME D/DR Area H Area 

To what extent is the The mobility of chromium removed by the reverse osmosis treatment Same as D/DR Area. 
mobility of toxic system will be minimized by subsequent solidification in cement 
contaminants reduced? followed by disposal at an approved facility. The mobility of 

untrt!ated groundwater or residual chromium remaining in treatct! 
groundwater will not be reduced. 

To what extent is the The reduction in volume of contaminated groundwater is equal to the The reduction in volume of 
volume of toxic volume treated, approximatdy 3.8 x 10' gallons by the end of the contaminated groundwater is equal 
contaminants reduced? interim action period (year 2008) . to the volume treated, 

approximately 2 .4 x 10'' gallons by 
the end of the interim action period 
(year 2008). 

To what extent are the Removal of chromium from the unconfined aquifer is considered Same as D/DR Area for 
effects of the treatment irreversible. chromium. 
irreversible? 

What are the quantities of Reverse osmosis will reduce the volume of Cr contaminated Preliminary estimates indicate that 
residuals and groundwater by approximately 10 to I . Based on a 60 gal/min fl ow 4,160 cu ft of spent filters and 
charackristics of the rak , this volume reduction results in approximately 6 gal/min into the 16,060 cu ft of evaporator cake 
residual ri sks? evaporator. The evaporator will result in additional volume redu<.:tion will be generated each year . 

based on an approximate 50% solids concentration. Concentrate from 
the evaporator will be solidified in cement which will result in a 
subsequent volume increase of approximately 1.5 to I . Preliminary 
estimates indicate that 4, I 60 cu ft of spent filters and 2 ,054 of 
evaporator cake will he generated each year. 

What risks do treatment of Cement solidification is well developed and used for both radioactive Same as D/DR Area. 
residuals pose? and hazardous wastes . Thus, risk from residuals treatment is 

considered minimal . 



-------- --
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REDUCTlON OF ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL 
TOXI C ITY , MOBILITY, 

O R VOLUME D/DR Area H Art!a 

Is treatment used to Yes . Chromium removal from 100 D/DR Area Operable Unit Same as D/DR Area . 
reJuce iuherc:nt hazarJ s groundwater will reduce the threat posoo by Cr mignttion into the 
posed by principal threats river. Treatment residuals will pose minimal risk to human health 
at the site? and the environment based on cement solidification followoo by 

disposal at ERDF. 
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SHORT-TERM ALTERNATIVE GW-6: REMOVAUTREA TM ENT/DISPOSAL 
EFf-ECTIVENESS 

r H Arl!a D/DR Arl!a 

What are the risks None. Same as D/DR Area . 
to the community 
during remedial 
actions that must 
be addressed? 

How will the risks Not applicable. Same as D/DR Area. 
to the community 
be addressed and 
mitigated? 

What risks remain None. Same as D/DR Area. 
to the community 
th ..it cannot he 
readily controlled? 

What are the risks Risks to workers are associated with handling treatment residuals, operation Same as D/DR Arl!a . 
to the workers that and maintenance of treatment process equipment, and groundwater 
need to be monitoring. Worker risks associated with groundwater extraction and 
addrl!Ssed? handling an: considered low. 

What ri sks remain None . Same as D/DR Area . 
to the workers that 
cannot be readily 
controlled'! 

How will the risks Standard operating procedures will be established to define proper treatment Same as D/DR Area. 
to th!! workers be system operating parameters and maintenance requirements. Health and 
adJressed anJ safety plans will establish training requirements, identify personal protl!C tion 
mitigated'! equipment nt!t:ds, specify treatmer11 residual handling procedures, and define 

general safe working practices. 



SHORT-TERM 
EFFECTIVENESS 

What 
environmcnlal 
impacts are 
expected with the 
construction and 
implementation of 
the alternative? 

What are the 
impacts that 
cannot he avo ided 
should the 
alte rnative he 
implemented? 

How long until 
remedial action 
objectives are 
achieved? 
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ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL 

D/DR Art:a H Area 

Environmental impacts resulting from treatment system construction are Same as D/DR Area . 
considered minimal. The primary impact to the environment will he 
associale<l wilh installation of extraction wells and construction of the piping 
system to transport groundwa1er to and from wells . These activities will 
likely result in physical disturbances to habitat potentially inhabited by 
threatened or endangered species (such as bald eagles). The treatment process 
(reverse osmosis/evaporation) will likely reside within the facilities area of the 
100 D/DR Area and therefore will not result in additional impacts to the 
environment. Ecological and cultural evaluations required prior to 
implementation. Floodplain/wetlands assessment may also be necessary . The 
installation of extraction, injeetion, and monitoring wdls would have minimal 
impact on ecological and cultural resources . There is enough flexibility in the 
placement of wells that sensitive areas and cultural resources could he avoided 
through prudent location of wells. 

Physical disturbances to habitat resulting from construction activities will he 
unavoidable . However, constru ction activities will be conducted to avoid or 
minimize such impacts (such as during seasons when endangered species ~uch 
as the halJ eagle are not presenl in the area) . 

Since the primary goal of the interim action is protection of the river as 
opposed to aquifer restoration, pump-and-treat will be requirt!d for the 
duration of the IRM period to maintain protection of the river. Aquifer 
restoration will he addresseJ by the final remedial action sd ecled (which may 
he continued pump-and-treat) . 

Same as D/DR Area. 

Same as D/DR Area . 
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IMPLEMENTABILITY ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL 

D/DR Area H Art:a 

What difficulties and None. Construction of extraction wells and reverse osmosis Same as D/DR Area . 
uncertainties are treatment systems is well developed technology . 
associated with 
construction? 

What is the likelihood Since the components of the treatment system (reverse osmosis, Same as D/DR Area. 
that technical problems evaporation, cement solidification, and pumping wells) are well 
will lead to schedule developed technologies, technical problems are not likely to cause 
ddays? significant delays . One potential problem is that the treatment 

system could fail to achieve performance objectives (effluent 
chromium concentrntions). This situation could result in schi.:Juk 
ddays . 

What likely future No additional remedial actions are considered necessary during the Same as D/DR Area. 
remedial actions are IRM period (year 2008) . Since modeling results indicate pump-
antic ipated? and-treat will be required for the duration of interim action, a final 

remedial action will be required. The final remedial action will 
address the nee<l for future remedial actions. 

What risks of exposure Monitoring failure could lead to prematurely ending treatment Same as D/DR Area. 
exist should monitoring operations. The resulting risk would depend on the extent of 
he i nsu fli cicnt to detcd treatment up to that point in time, but would he no greater than 
failure '! the baseline conditions identified in the QRA. 

What activities are None . Same as D/DR Area. 
proposed which ret1uire 
coordination with other 
agencies? 

Are adequate treatment, Reverse osmosis treatment services are commercially available. Same as D/DR Area . 
storage capacity , and Storage and disposal services are considered available within the 
disposal serv ices Hanford Site (at ERDF). 
available? 
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IMPLEMENT ABILITY 

Are the necessary 
equipment and specialists 
available? 

What additional 
equipment and specialists 
are required and what are 
their potential impacts to 
implementation? 

Are technologies under 
consideration generally 
available and sufficiently 
demonstratt!d? 

Will technologies rt:quirt: 
further development 
before they can he 
applied al the site? 

Will mort: than one 
vendor he available to 
provide a competitive 
hid? 
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ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL 

D/DR Area H Area 

Yes. Reverse osmosis equipment and specialists are available Same as D/DR Area. 
within DOE and private industry. 

No adverse impacts to implementation are anticipated. Same as D/DR Area. 

Yes. Reverse osmosis is specified as a BAT within the SOW A Same as D/DR Area. 
and has been applied to radioactive wastewater applications in tht: 
commercial nuclear industry. However, the application of reverse 
osmosis to the site specific conditions at the 100 D/DR Area 
groundwakr operable unit will require treatability testing to 
establish pretreatment requirements, operating conditions, and 
membrane type and configuration such that optimum chromium 
removal is obtaint!d . 

No. Tn:atability ksling is required to optimize revast: osmosis Samt: as D/DR Area . 
systt:m design anJ performance bast!d on the water quality 
(chemical composition) specific to 100 DIOR Area groundwakr. 

Yes . Same as 0/DR Area. 
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Table 6-5 Detailed Analysis of GW-6, Removal. Treatment! and Disposal 
Alternative with Reverse Osmosis Treatment (Page 16 of 16) 

COST ALTERNATIVE GW-6 : REMOV AUTREATMENT/DISPOSAL 
COMPONENT 

D/DR Area H Area 

Capital? $3,300,000 $7,100,000 

Operation and $20,400,000 $28,400,000 
Maintenance? 

Present Worth? $18,400,000 $28,200,000 

6T-5p 



ARAR 

40 CFR 141 

40 CFR 264.92 

Ambient Water 
Quality Criteria 

40 CFR 122 

40 CFR 110 

40 CFR 144 

40 CFR 146 

40 CFR 261 

40 CFR 262.34 
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Table 6-6 Compliance with ARAR (Page l of 6) 

ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS MET? 
AFFECTED 

All Chromium - 100 Discharges after treatment will meet 
µg!L ARAR: concentrations at near river 

wells will remain above ARAR for 
lifecycie of IRM; however, mixing of 
the groundwater with the river will limit 
impacts 

All Chromium - 50 Discharges after treatment will meet 
µg/L ARAR; concentrations at near river 

wells will remain above ARAR for 
lifecycle of IRM ; however , mixing of 
the groundwater with the river will limit 
impacts 

All 11 µg/ L chromium Not met: however, basis for waivers 
because of interim action and technical 
impracticability 

GW-3, GW-5, Sets discharge No treated water will be discharge to 
GW-6 limits to surface the river which exceeds drinking water 

waters standards or ambient water quality 
criteria 

GW-3, GW-5, Prohibits discharge Runoff control will be implemented 
GW-6 of oil above water during all activities . All tanks will be 

quality standards bermed. 
or that causes a 
sheen on water 
surface 

GW-3 , GW-5 , All underground While the permitting process is exempt 
GW-6 injection wells to under CERCLA, the substantive 

be permitted requirements will be met for injection 
wells . 

GW-3, GW-5 , Establishes siting, All injection wells will be in compliance 
GW-6 construction, with requirements 

operating, 
monitoring, and 
closure 
requirements for 
injection wells 

GW-3, GW-5 , Chromium may be Chromium will be treated as a 
GW-6 a hazardous waste hazardous waste for disposal purposes 

GW-3 , GW-5, Allows Wastes will not be stored on site longer 
GW-6 accumulation of than 90 days 

hazardous waste 
for 90 days or less 
without a permit 

6T-6a 



ARAR 

40 CFR 268 

40 CFR 50.6 

16 u.s.c. 469 

50 CFR 17, 
222. 225, 226 , 
227, 402, 424 

16 u.s.c. 461 

16 U.S .C. 470 
et seq . 
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Table 6-6 Compliance with ARAR (Page 2 of 6) 

ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS MET? 
AFFECTED 

GW-3 , GW-5 , Prohibits All solid wastes will be treated prior to 
GW-6 placement of disposal 

RCRA wastes in 
landfill unless 
treated . 

GW-3 , GW-5 , ..5..50 µg/ m3 annual Excavation and drilling activities will 
GW-6 average use dust control measures as required. 

concentration of No other particulate emissions are 
particulate anticipated from the treatment systems. 
emissions or 150 
µg/m3 per 24-hr 
period 

GW-3, GW-5 , Requires recovery Only a few sites have been identified in 
GW-6 or preservation of the area of potential action. 

artifacts Consideration of these sites would be 
given in placing a vertical barrier in this 
area. Additional testing of these sites 
may be required. Impacts from 
extraction wells could be minimized by 
prudent placement. 

GW-3 , GW-5, Actions must not Fish and Wildlife Service will be 
GW-6 threaten the consulted prior to actions 

continued existence 
of a listed species 
or destroy critical 
habitat 

All Requirements for See 16 U.S.C . 469 
preservation of 
historic sites, 
buildings, or 
objects of national 
significance. 
Undesirable 
impacts must be 
mitigated . 

All Prohibits impacts See 16 U.S.C 469 
and requires 
mitigation for 
unavoidable 
impacts on cultural 
resources 

6T-6b 



ARAR 

40 CFR 257.3-1 

40 CFR 257.3-2 

16 u.s.c. 1271 

WAC 173-340-
720 

WAC 173-340-
730 
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Table 6-6 Compliance with ARAR (Page 3 of 6) 

ALTERNATIVE REQUIREMENT 
AFFECTED 

GW-3 , GW-5 , 
GW-6 

GW-3 , GW-5 , 
GW-6 

GW-3, GW-5, 
GW-6 

All 

All 

Prohibits facilities 
or practices from 
restricting flow of 
base flood , 
reducing 
temporary storage 
capacity of 
floodplain, or 
causing washout of 
solid waste 

Prohibits facilities 
or practices from 
causing or 
contributing to the 
talcing of 
endangered or 
threatened species 

Prohibits federal 
agencies from 
recommending 
authorization of 
water resource 
projects that would 
have a direct and 
adverse affect on 
the qualities of the 
wild and scenic 
river 

Chromium VI - 80 
µg/L 

Chromium VI -
810 !,LgiL 
Copper - 2660 
/lg/L 

6T-6c 

HOW ARE REQUIRE!HENTS MET? 

Vertical barrier may have some impact 
on local ground and surface water flow. 
However , the wall is relatively short 
and should not impact the base flood. 
Other alternatives do not significantly 
impact floodplain 

Activities will be scheduled to avoid 
impacts to eagles. Runoff control will 
be employed to prevent construction 
contaminants from impacting river 
biota; minimal impacts would be 
attributable to the pump and treat 
alternative; the vertical barrier would 
disturb an area near the river for 
implementation. This area would be 
restored after implementation. 

Impacts from the pumping system 
would be minimal. The vertical barrier 
would present a short duration impact to 
visual resources ; however, after 
implementation the site would be 
restored to provide the visual aesthetics 

This level is achievable through the 
treatment systems ; however, the 
groundwater entering the river will be 
at a higher concentration. There is 
basis for waiver through interim action 
and technical implementability. A large 
mass reduction to the river is achieved 
by both vertical barriers and pump and 
treat. 

The concentrations currentlv in the river 
are within these limits 



ARAR 

WAC 173-201-
045 

WAC 173-201-
047 
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Table 6-6 Compliance with ARAR (Page 4 of 6) 

ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS MET? 
AFFECTED 

All Sets limits for No temperature impacts are associated 
temperature and with the alternatives. No waters with 
pH for surface unacceptable pH will be discharged to 
waters the ri ver 

All Chromium - 11 See Ambient Water Quality Criteria 
µg/L 
Copper - 11 to 26 
µg/L (chronic); 16 
to 42 µg/L 
(acute)* 
Lead - 2. 8 to lO 
µg /L (chronic); 71 
to 262 µg/L 
(acute)* 

All Requires All activities will be scheduled to avoid 
protection of bald impacts to the eagles during nesting; 
eagle habitat remedial actions will not result in 

destruction of eagle nesting habitat. 

All Prescribes actions Activities will be scheduled to avoid 
to protect wildlife impacts to eagles . Runoff control will 
defined as be employed to prevent construction 
endangered or contaminants from impacting river 
threatened biota; minimal impacts would be 

attributable to the pump and treat 
alternative; the vertical barrier would 
disturb an area near the river for 
implementation. This area would be 
restored after implementation. 

GW-3 , GW-5 , Requires best Dust co ntrol measures will be used as 
GW-6 available control required 

technology to 
control emissions 
of dust ; restricts 
emitted particles to 
Hanford Site; 
requires control of 
odors 

All Establishes cleanup Cleanup technologies are considered by 
requirements; consideration of a range of general 
identifies treatment response actions ; feasibility studies and 
technologies proposed plans are prepared with input 

from regulatory agencies 

6T-6d 



ARAR 

WAC 173-340-
400 

WAC 173-340-
440 

RCW 90.44 

WAC 173-304-
200 

WAC 173-216-
110 

WAC 173-160 

Section 400-060 

10 CFR 1022 
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Table 6-6 Compliance with ARAR (Page 5 of 6) 

ALTERNATIVE REQUIREl\lENT HOW ARE REQUIREMENTS MET? I 
AFFECTED 

All Ensures that Regulatory agencies have input into 
cleanup actions are feasibility studies and proposed plans 
performed in 
accordance with 
cleanup plan 

All Requires physical Fences and signs will be installed 
measures to limit around active remedial projects 
interference with 
cleanup 

GW-3, GW-5, Sets requirements Requirements will be met for extraction 
GW-6 for withdrawal of wells 

state groundwater 

GW-3 , GW-5 , Sets requirements Any solid waste generated on site as a 
GW-6 for containers and result of remedial action will be handled 

vehicles to be used according to requirements 
on site to store or 
transport solid 
waste 

GW-3, GW-5, Requires use of all The treatment technologies identified in 
GW-6 known, available, the alternatives are BAT for chromium 

and reasonable 
methods of 
prevention, 
control, and 
treatment 

GW-3. GW-5 , Establishes All wells will be installed, operated, 
GW-6 minimum and closed according to requirements 

standards for wells 

TBC 

GW-3 , GW-5 , Prohibits emissions 
GW-6 > 0 . 10 grain per 

ftl 

GW-3, GW-5, Requires federal Only temporary effects associated with 
GW-6 agencies to avoid vertical barrier installation. The wall 

adverse effects will be below land surface; land above 
associated with the wall altered during installation can 
development of be restored. 
floodplains 
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Table 6-6 Compliance with ARAR (Page 6 of 6) 

ARAR ALTERNATIVE REQUIREMENT 
AFFECTED 

Executive Order All Provides direction 
11593 to federal agencies 

to preserve. 
restore, and 
maintain cultural 
resources 

P.L. 100-605 All Requires 
minimization of 
direct and adverse 
effects on the 
values for which a 
river is under 
study . 

DOE Order All < 1 rad/day to 
5400.5 ecological 

receptors 

ARAR = applicable or relevant and appropriate requirements 
IRM = interim remedial measure 

HOW ARE REQUIREMENTS l'vlET? 

Several sites may be impacted by 
implementation of vertical barrier. 
Impacts can be minimized by careful 
selection of barrier location and 
consultation with archaeologists prior 
and during installation. 

Impacts from barrier installation will be 
relatively short term; disturbed areas 
can be restored after installation. 

Current activities within this limit. 

CERCLA = Comprehensive Environmental Response, Compensation , and Liability Act 
ERDF = Environmental Restoration Disposal Facility 
RCRA = Resource Conservation and Recovery Act 
• These ranges equate to water hardness between 90 and 250 mg/L 

6T-6f 
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7.0 QUALITATIVE SENSITIVITY ANALYSIS 

The sensitivities associated with the key assumptions for the FFS are presented 
qualitatively in Table 7-1. This table identifies each key assumption and the impacts that the 
assumption has on the direction of the FFS and on the associated costs. Additional 
discussions on uncertainties and sensitivities is included in Section 4.0 and in Appendix C. 
The details of the cost assumptions used in defining alternative costs are included in the 
detailed cost model printouts in Appendix D. 

7- 1 
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ASSUMPTION 

The purpose of the IRM is to address 
an identified threat to human health or 
the environment 

The objectives the FFS are to protect 
the Columbia River and to abate offsite 
migration of contaminants. 
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IMPACT 

The LFI recommended that the operable unit remain on the IRM 
pathway based on the QRA ecological risk estimation. The 
ecological risk assessment used concentrations in the near-river 
wells to determine the EHQ. This resulted in very conservative 
estimate of risks. If the ecological risk is sufficiently 
overestimated then the need for remedial action may be artificial. 
If the risk estimation is underestimated, then additional RAO may 
be required along with corresponding changes in alternative design. 
The overestimation of risk results in overexpenditure for potentially 
unnecessary remedial actions. This overcxpenditure would be 
equivalent to the cost of the remedial action selected for 
implementation. 

The costs developed in the FFS are based on this assumption. If 
the objectives were to clean up the aquifer and reduce the mass of 
contaminant then the remedial systems would have to be redesigned 
or potentially eliminated in the case of the vertical barrier. The 
barrier does not perform well in the long term with a persistent 
mobile contaminant. The wall will hold up the contaminants in the 
short term, but the contamination will eventually travel around the 
wall to the river. If mass reduction is the objective, then the well 
number, placement, and pumping rates would have to be adjusted 
to meet the objective. The costs for pump and treat are mainly 
influenced by well installation costs and pumping rate. The mass 
reduction scenario would likely require more wells than currently 
proposed and increased pumping rates. This scenario would 
probably result in significant increases to both the pump and treat 
options. 
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To meet the objectives, the alternatives 
are aimed at containment and control of 
contaminant plumes. (The alternatives 
are not designed for mass reduction or 
aquifer cleanup.) 

The occasional-use scenario is assumed 
for the operable unit. 

The lifecycle for the FFS is assumed to 
be to 2008 

9'f f 3291. 0880 

The same sensitivities apply to this assumption as to the previous 
assumption. 

This assumption does not include drinking water wells. The 
frequent-use scenario does include drinking water wells and would 
have an effect on RAO and objectives for the IRM. The frequent
use scenario results in the identification of additional COC for 
human health. The treatment processes for the pump and treat 
scenarios would have to be modified to address these additional 
COC and the objectives of the IRM would be modified to include 
both protection of the river anti mass reduction. Alternate water 
supplies could be considered. The technical practicability of 
achieving these RAO through pump and treat is uncertain. 
Additional testing may be required to determine aquifer response 
and surface treatment. The cost of the alternatives would increase 
somewhat to account for system changes. Additional costs would 
be incurred determining aquifer response and for system 
modification to address RAO. 

The present worth calculations are tied to this timeframe. The 
capital costs, O&M costs, and present worths for each year can be 
seen on the present worth tables presented in Appendix C. Costs 
associated with years past 2008 ca11 be extrapolated from the 
tables. 
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The JOO Area Feasibility Study Phases 
I & 2 (DOE-RL 1994a) forms the basis 
for the alternatives evaluated in the 
FFS. Additional alternatives or 
deviations from the alternatives are only 
considered when the defined alternative 
does not meet the operable unit 
specifics. The Comprehensive 
Environmental Response, 
Compensation, and Liability Act 
(CERCLA) does, however, allow the 
flexibility of specifying different 
process options at any point in the 
remedial investigation/feasibility study 
process if warranted by site 
circumstances. 

ERDF has sufficient space for operable 
unit waste and is available to meet 
schedule 

91{·f 3291 .. 0881 

The sensitivities to this assumption are small because most of the 
emerging technologies are not yet implementable in field 
applications. Research and development activities are proceeding 
and could lead to significant cost savings to the remedial actions if 
these innovative technologies become field ready. The 
technologies can be integrated into the IRM program as data and 
new techniques become available. 

The disposal costs for the pump and treat options tend to be major 
cost drivers. The disposal cost used in the FFS is $70/yd3

• At the 
current stage of design for the ERDF, this cost is still uncertain . 
To provide an estimate of the sensitivity of this cost, $700/yd3 and 
$7,000/yd3 were input into the cost models . Based on analysi s of 
disposal costs associated with an ion exchange or reverse osmosis 
system (360 gpm), at $700/yd3, disposal costs increase by +70% 
resulting in an increase in total project cost of + 2 % . At a disposal 
cost of $7000/yd3, disposal costs increase by + 770 % resulting in 
an increase in total project cost of + 23 % . The total project costs 
for the vertical barrier are not significantly affected by disposal 
costs. The cost drivers for the barrier are the length and width of 
the wall. Uncertainties in hydrogeologic parameters are reflected 
in the vertical barrier alternative. 
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8.0 COMPARATIVE ANALYSIS 

The comparative analysis is an evaluation of the relative performance of each 
alternative using the CERCLA nine criteria. This analysis compares Alternatives GW-1 (no 
action), GW-2 (institutional controls/continued current actions), GW-3 (containment), GW-5 
(pump and treat with ion exchange), and GW-6 (pump and treat with reverse osmosis). 
Alternative GW-4 is not included in this analysis because the alternative addresses 
contaminants in situ which are not COC for 100-HR-3. Figure 8-1 summarizes the 
comparative analysis. 

8.1 OVERALL PROTECTIVENESS OF HUMAN HEALTH AND THE 
ENVIRONMENT 

The current human health risk associated with the 100-HR-3 Operable Unit is low 
(ICR 10-6 to 10·4, HQ < 1) for the occasional use scenario, based on the QRA. However, a 
potential ecological risk exists based on chromium concentrations in near-river wells 
exceeding an ecological ARAR level (EPA Ambient Water Quality Criteria of 11 µg /L). 
Groundwater modeling results show that the no action and institutional controls/continued 
current actions alternatives have little effect on the current concentrations of chromium in the 
near-river wells during the IRM period. However, the vertical barrier and pump-and-treat 
alternatives were shown to significantly reduce (i.e., > 90%) the mass of chromium entering 
the river, relative to the baseline (no action). The magnitude of the ecological risk is 
uncertain; in addition, the risk associated with the substrate of the river has not been 
quantified. Therefore, the overall protectiveness of the alternatives is dependent on the true 
risk associated with the operable unit. For example, if the risk determined in the QRA is 
representative, then the pump and treat and vertical barrier options offer greater 
protectiveness. However, if the risk is exaggerated, then the no action or institutional 
controls/continued current actions alternatives may be sufficiently protective. This 
uncertainty would be addressed by the institutional controls/continued current actions 
alternative by allowing time for additional information to better direct the IRM selection. 

The primary goal of the IRM is protection of the Columbia River. Groundwater 
modeling indicates the pump-and-treat alternatives can potentially reduce chromium 
concentrations in the near-river wells below the Ambient Water Quality Criteria of 11 µg/L 
level during the IRM period . The pump-and-treat alternatives not only provide protection of 
the river by formation of a hydraulic barrier, but also reduce the inherent risk associated 
with the contaminated groundwater by removing chromium through treatment. The 
containment alternative may provide protection of the river, but does not reduce the risk 
associated with the contaminated groundwater. The no action and institutional 
controls/continued current action alternatives essentially result in no change from the existing 
conditions. 

8- 1 
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8.2 COMPLIAl"lCE WITII ARAR 

None of the alternatives meet the EPA Ambient Water Qualitv Criteria for chromium 
( 11 µg /L). Compliance with this ARAR may be waived on the following basis: 

• Reduction of chromium concentrations in groundwater entering the Columbia 
River to below the EPA Ambient Water Quality Criteria level of 11 µg/L may 
be technically impractical. Although effective treatment technologies for 
chromium contaminated groundwater exist (ion exchange and reverse osmosis) , 
the ability to remove chromium from the unconfined aquifer to the 11 µg /L 
level may not be practical due to uncertainties in the adsorption characteristics 
of chromium in the unconfined aquifer. 

• The preferred alternative selected from this FFS may be an interim action 
preceding a final remedial action that will ensure compliance with the Ambient 
Water Quality Criteria level of 11 µ.g /L for chromium ARAR. 

Although the purpose of the interim action is not aquifer restoration, contaminant 
concentrations in the aquifer represent the contaminant concentrations potentially entering the 
river. Due to the persistence of chromium in the environment, removal may be the only 
means of ensuring permanent compliance with the EPA Ambient Water Quality Criteria 
ARAR. 

8.3 LONG-TERM EFFECTIVENESS AND PERMANENCE 

The lifecycle of the IRM is set at 12 years (until the year 2008). In this timeframe, 
none of the alternatives meet the 11 µg/L Ambient Water Quality Criteria. However, the 
barrier and pump-and-treat alternatives result in > 90% reduction in mass of chromium 
reaching the river. Long-term effectiveness beyond the year 2008 will be addressed in the 
final remedial action for the 100-HR-3 Operable Unit. Long-term effectiveness in this FFS 
is intended to be through the IRM period. The final FS for the final action will consider this 
criterion beyond the IRM period. 

The pump-and-treat alternatives provide the most long-term effectiveness by actively 
removing contaminants from the groundwater. The location of the extraction system along 
the Columbia River prevents contaminated groundwater from entering the river. Removal of 
chromium (by ion exchange or reverse osmosis) from the extracted groundwater reduces 
potential risk. The pump-and-treat alternatives, however, wi ll be O&M intensive throughout 
the IRM period. 

Although groundwater modeling results indicate the containment alternative can 
provide protection of the river in both the H and D/DR Areas in the short term the 
chromium is a persistent contaminant in the environment and wi ll continually travel around 
the wall to the river. The containment system proposed for the H Area will O&M intensive 
through the IRM period . The hydraulic control system (extraction and injection wells) will 
require constant operational control to account for changes in the hydraulic conditions near 
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the Columbia River caused by seasonal and daily fluctuations in the river stage. Although 
the proposed containment system for the D/DR Area involves a sheet pile cutoff wall (which 
is not O&M intensive). the system also uses hydraulic control wells to prevent leakage at the 
ends of the cutoff wall. 

Groundwater modeling results indicate the no action and institutional 
controls/continued current action alternatives have little effect on the concentrations of 
chromium in the near-river wells during the IRM period. Essentially, these alternatives 
result in no change to the existing conditions during the IRM period. This result may be 
significant in the event that current conditions are not considered detrimental to human health 
and the environment. The institutional controls/continued current actions alternative would 
allow time to assimilate additional information and select a final remedial action. 

8.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLIDIE 

The pump-and-treat alternatives have the most significant impact on reduction of 
toxicity, mobility, and volume of contaminants in the groundwater. They also satisfy the 
statutory preference for treatment as a principal element. Pump-and-treat reduces mobility 
by hydraulically controlling contaminated groundwater migration near the river and through 
extration of contaminants. In addition, the treatment technologies specified (ion exchange 
and reverse osmosis) reduce the volume of contaminated groundwater removed from the 
aquifer. Although chromium removed from the groundwater will remain in the hexavalent 
form, disposal of treatment residues (such as ion exchange resins and solidified treatment 
effluent) at ERDF ensures isolation from the accessible environment. 

The containment alternative reduces the movement of contaminants, but does not 
affect volume or toxicity due to the persistence of chromium in the environment. The no 
action and institutional controls/continued current actions alternatives have no direct effect on 
these parameters, but do allow chromium to dissipate by migration into the river. However, 
groundwater modeling results indicate continued migration into the river has little effect on 
chromium concentrations in the unconfined aquifer. 

8.5 SHORT-TERM EFFECTIVENESS 

The short-term effectiveness criterion is reasonably well met by all the alternatives. 
None of the alternative are likely to have an impact on the surrounding communities due to 
the remoteness of the D/DR and H Areas. Risk to workers is primarily due to physical 
hazards during construction activities. Implementation of the containment alternative in the 
D/DR Area (sheet pile cutoff wall) has the highest potential worker risk due to pile driving 
activities and excavation to facilitate installation of the cutoff wall (i .e., remove subsurface 
obstructions and re-contouring the river bank). Risk to workers from implementation of the 
containment alternative in the H Area (hydraulic control wells) is due to installation of 
extraction and injection wells. The short-term risk to workers from implementation of the 
pump-and-treat alternatives is also due to well installation. Physical hazards associated with 
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implementation of any of the alternatives can be minimized by adherence to stringent health 
and safety protocols. 

Short-term impacts to the environment are physical disturbances to habitat resulting 
from construction activities. The no action and institutional controls/continued current action 
alternatives do not require field implementation and therefore do not impact the environment. 

Implementation of the containment alternative in the D/DR Area (sheet pile cutoff 
wall) has the highest potential environmental impact due to construction of the sheet pile 
cutoff wall along the bank of the Columbia River. Impacts to the environment from 
implementation of the containment alternative in the H Area (hydraulic control wells) is 
considered minimal based on installation of extraction and injection wells and associated 
piping. Environmental impacts from implementation of the pump-and-treat alternatives is 
also due to well and piping installation. Physical disturbances to habitat from implementation 
of the containment and pump-and-treat alternatives is unavoidable. Environmental impacts 
from construction can be minimized to the extent possible by requiring offsite. 
pre-fabrication of system components whenever possible (such as piping and skid mounted 
treatment systems), by avoiding nesting seasons, or by revegetation or transplantation of 
plants in other locations. Optimized placement of remedial systems considering ecological 
factors can minimize impacts. 

Although the objective of the pump-and-treat alternatives during interim action at the 
100-HR-3 Operable Unit is not aquifer restoration, the concentrations in the aquifer represent 
the potential risk to the environment. Groundwater modeling results of the pump-and-treat 
alternatives do not show significant reductions in the concentrations of chromium in the 
unconfined aquifer during the IRM period because aquifer restoration is not the intent . 
However, long-term and permanent protection of the river will likely require aquifer 
restoration to be the goal of pump-and-treat. Uncertainty in the adsorption characteristics of 
chromium in the unconfined aquifer result in uncertainty in the long-term effectiveness of 
pump-and-treat for aquifer cleanup. 

8.6 IMPLEMENTABILITY 

The no action and institutional controls/continued current actions alternatives are 
considered to be already in place (i.e., access restrictions and monitoring) and therefore do 
not involve any implementability concerns. The pump-and-treat alternatives are also 
considered easily implementable; however. the effectiveness of these alternatives is uncertain . 
Although both ion exchange and reverse osmosis are considered BA Ts for meeting the 
SDW A MCL of 100 µg /L for chromium, the ability of these treatment technologies to 
achieve the EPA Ambient Water Quality Criteria level of 11 µg /L is unknown . The 
treatability study conducted using ion exchange indicates this treatment is effective for 
chromium removal from 100-HR-3 groundwater to <20 µg /L (based on 19 µg /L detection 
limit utilized in the bench-scale treatability test3) (WHC 1993c). Treatability testing with 
reverse osmosis would be required to establish accurate performance data. Uncertainty also 

Note that the CRDL fo r chromium is JO 1,LgiL. 

8-4 



-

DOE/RL-9-+_:67 
Draft A 

exists in the ability to remove chromium from the unconfined aquifer. Effective and efficient 
chromium removal from the unconfined aquifer is dependent on the adsorption characteristics 
of chromium. The adsorption characteristics of chromium in the unconfined aquifer are 
uncertain and will require additional site characterization to accurately define . 

Implementation of a vertical barrier at H Area is considered impracticable. The 
proposed alternate containment action is the hydraulic control alternative. Although 
groundwater modeling results indicate this alternative to be effective for controlling the flux 
of chromium to the river, operability of the hydraulic control system is questionable. 
Operational difficulties are anticipated due to continuously changing hydrologic conditions in 
the unconfined aquifer near the river. Daily and seasonal fluctuations in the river stage will 
result in corresponding fluctuations in the water table elevation , hydraulic gradient, and 
direction of the hydraulic gradient. Containment of a persistent contaminant such as 
chromium would eventually lead to additional remedial actions (i.e., pump-and-treat) or 
alternate cleanup levels would have to be negotiated. Operation of the extraction/injection of 
contaminated groundwater may encounter regulatory resistance in the absence of treatment. 
However, the goal of the alternative is to contain the contaminant plume without incurring 
the massive treatment costs associated wi th the pump-and-treat alternatives. 

Implementability of the sheet pile cutoff at D/DR Area is considered difficult due to 
potential subsurface obstructions and recontouring areas of the river bank. Treatability 
testing may be required to establish the implementability of a sheet pile cutoff wall in the 
D/DR Area. In addition, the containment system proposed for the D/DR Area also involves 
hydraulic control to prevent leakage near the ends of the cutoff wall. Operation of these 
hydraulic control wells will involve the same operational difficulties described above for the 
proposed hydraulic containment system in the H Area. 

Evaluation of the alternatives for use as IRM requires some forethought into the 
potential final remedial actions. As an !RM, the institutional controls/continued current 
actions alternative would allow additional time for conducting treatability studies and defining 
parameters (adsorption of chromium) required to support selection of a final remedial action. 
Due to the persistence of chromium in the environment, containment would not reduce the 
potential risk associated with 100-HR-3 groundwater. Therefore , selection of the 
containment alternative as an IRM for the 100-HR-3 Operable Unit would likely require a 
final remedial action involving removal. The pump-and-treat alternatives could be used as 
IRM to protect the river while also reducing the risk associated with the contaminated 
groundwater. Depending on the goal of the pump-and-treat system used during the IRM 
period (aquifer restoration or protection of the river), continued operation or expansion to 
capture the entire plume may be require as the final remedial action. Pump-and-treat may be 
the only means of ensuring long-term protection of the river and reduction the potential 
ecological risk associated with 100-HR-3 groundwater. 

8.7 COST 

Costs for the alternatives are compared in Tables 8-1 and 8-2. Additional details and 
assumptions for the costs are presented in Appendix D . The costs developed for this FFS 
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cover only the implementation and operation of the IRM . Consideration of final action costs 
are outside the scope of the FFS; however. some general statements are provided for 
consideration as follows: 

• Costs for continuation of the IRM as a final action can be extrapolated from 
the FFS costs. 

• Costs for combining alternatives (such as a vertical barrier in conjunction with 
pump and treat) can be assumed to be additive ( on an order of magnitude 
basis). 
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Figure 8-1 Summary of Comparative Analysis 
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Table 8-1 Comparison of Capitat O&M, and Present Worth Costs 
for D/DR Area 

Alternative Capital Costs O&M Costs Present Worth 

GW- 1 No Action $0 $0 $0 

GW-2 Institutional $0 $1 ,300.000 $960,000 
Controls/Continued 
Current Actions 

GW-3 Containment $11,000,000 $16,600,000 $23,000,000 

GW-5 Removal, $3,400,000 $15 ,000 ,000 $14 ,700,000 
Treatment, Disposal 
Using Ion Exchange 

GW-6 Removal , $3.300.000 $20 . -+00. 000 $18,400 ,000 
Treatment, Disposal 
Using Reverse 
Osmosis 
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Table 8-2 Comparison of Capital, O&M. and Present Worth Costs 
for H Area 

, 

Alternative Capital Costs O&M Costs Present Worth 

GW-1 No Action $0 $0 $0 

GW-2 Institutional $0 $1 ,000,000 $950,000 
Controls/Continued 
Current Actions 

GW-3 Containment $3,900,000 $8,000,000 $9 ,900.000 

GW-5 Removal , $5,800,000 $23 ,700,000 $23 ,300,000 
Treatment, Disposal 
Using Ion Exchange 

GW-6 Removal , $7,100,000 $28 .400.000 $28 ,200.000 
Treatment, Disposal 
Using Reverse 
Osmosis 

8T-2 
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Ui.!sl.'.npt tun 

Sare Drinking Water Act 

National Primary 
Drinking Water 
Regulations 

Nationa l Secondary 
Drinking Waler 
Regulations 

Ci1a1ion 

42 U .S .C . 300f 
el seq. 

-10 CFR Part 141 

-10 CFR Pan 143 

A l 

R&A• 

R&A 

R&A 

R«1uiremenl• 

Creates a comprehensive national 
framework to ensure tho: quality and 
sufe1y o f drinking water . 

Eslablishes maximum conlaminanl levels 
(MCL) and maximum coni.minant level 
goa ls (MCLG) for organic , inorganic, and 
radioaclive consliluents . 111c MCL for 
combined radium-226 and radium-228 is 
5 pCi/L. The MCL for gross alpha 
part icle activity (including radium-226 but 
excluding radon and uranium) is 
15 pCi/L . l11e average annual 
couccnlration of beta particle and pholon 
radioac1ivity from manmade radionuclides 
in drinking waler shall nol produce an 
annual dose equivalent lo total body or 
any inlemal o rgan in excess of 4 
millirem/year. 

duuanium 
nilratc 
nil rile 

µg/1 
100 

I 0 ,000 
1000 

Coutruls contaminants in drinking water 
that primarily affect the aesthe1ic qualities 
n:lating to the public acceptance of 
drinking water. 

\.t1 p1 11.:. 1 

iron 

zin~ 
alu111inun1 

µg /1 
2000 

300 
5000 

50-200 

911· 13291. 0898 

Applicable 10 public water systems. 
Potential chemicals and radionuclides of 
cone.em may migrate to the drinking 
water supply as a re sult of remedial 
activil ics . Although federal MC LGs arc 
nol enforceable stanJardli, tl,ey are 
potential ARARs under the Wa shington 
State Mode l Toxics Control Act when 

· mo re stringe nt than o thcr standards . 

Sec state ARAlh . 

Although 1-.:dcral secondary drinking 
water sta ndard• nr,e not enforceable , 
tll9 an: poh:ntial ARARs under tile 
Washington Slalc Model Toxics Control 
Act whl!n more stri11g,c11t th an olher 

staoodard, . Sec stale AKARs . 

Ahemalives 
Polrnti :illy 
Affected 

All 

All 
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~ 
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+>-
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Allemalives 

A/ Potentiall y 

Description Citation R&A• Requirements Remarks Affected 

Ambient Water Quality A Sets acute and chronic constituent All 
Criteria co11cenlralions for the protection o f 

surface waters . 

Chrn mium (chronic) 11 µg/L 
Chromium (acutc) 16 µg/L 
Copper (chronic) 11 10 26 µg/L• 
Copper (acute) 16 to 42 µgtL• 
Lead (chronic) 2.8 to 10 µg /L• 
l.ud (acuh:) 71 to 262 /li/L • 
• coo responds to water hardness ranging 
from 90 lo 250 

Solid Waste Disposal Act, a.~ 42 U.S .C . 6901 Establi shes the basic framework for 
wneoded by the Resource Cl seq . federal regulation of solid and hazardous 
Consenatiou and Recovery wash: . 

Act (RCRA) 

G rourn..lwah: r 40 CFR §264 .92 A A fac ility shall not contaminate the Groundwate r conccn1ra1ion limits in this GW-4, GW-5, GW-6 , 
Protection Standards [WAC 173-303-0 uppcm1ost aquifer undcrlyina the waste section do not exceed 40 CFR 141, 

451' management area beyond the point of except for chromium which has a limit 
compliance , which is a vertical surface of 50 µg / L . 
located at the hydraulically downgradient 
limit of the waste management area that 
extends down into the uppenno1t aquifer 
underlying the regulated area . The 
concentration o f certain chemicals shall 
not cxcced background levels, .:enain 
!>p\! ...: i fo.:<l n1a xin1un1 conccntntio n~. o r 
alternate con.:cntration limits , whichever 
is higher . 

µg/1 
an,~ w ~ 50 
chromium 50 
lead 50 
silve r 50 

•NOTE: A App licahk . R&A Rek va 11t and Appropriate 

'These a re State of Washington regulatory citations which a re e411ivalt:nt to Title 40 Code of Federal Reg11h1tions, Parts 264 anJ 2611 as stated i11 W .1shi11gto11 
Ad111ini strative Cude 173-303. 
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Alternatives 
A l Potentially 

Oc s1.: 1 iption Citation R&A• Requirements Rr.:1narks Atlccted 

Model Toxics Control Act 70.105DRCW Requires remedial actions to alt.lin a degree 
---:l (MTCA) of cleanup protective of human health and ~ 

the environment. C" -('!) 
Ckanup Regulations WAC 173-340 Establishes cleanup leve ls and pre~cribes ;.,,-

methods lo calculate cleanup level• for soils, I 
N 

groundwater, surface water, and air . 
'"0 

Groundwater Cleanup WAC 173-340-720 A Requires that where the groundwater is a Federal MCLG for drinking waler All 0 .... 
Standards potential source of drinking water, cleanup (40 CFR Part 141) and federal 

('!) 

::s 
levels under Method B must be at lcut u secondary drinking wat.:r regulation .... 
string.:nt as .:oncenlrations established under stjndards (40 CFR Part 143) arc - E t? 
applicable state and federal laws, including potential ARARs und.:r l',,ffCA when '"0 rJl 0 

~ ..... t? tT1 the following : they arc m o 1r.: stringr.:nl than other (JQ ~ ---> ('!) .... 
~- ~ I (A) MCL established under the Safe sLandard s. Method B cleanup levels 

~ 
ro 

VI Drinking Water Act and publisho!d in 40 are levels app licabk to .-.:mediation al (i 
0 • \0 

CFR 141 , as amended; lla11ford unkss a demonstration can _, ::r ~ 
w ro 1' (8) MCLG for noncarcinogens established be made that method C (alternate __, 8 °' under the Safe Drinking Water Act and cleanup levels) is valid . ;::;· -.J 

published in 40 CFR 141 , as amended; ~ -(C) Secondary MCL .:stablished under the Method B µg/1 I 

r.n 
Safe Drinking Water Act and puhlished in 40 July 1993 update lal ,ks '0 
CFR 143 , as amend.:d ; as established by the chromium VI 80 

('!) 

C. 
stale board o f health and published in l:O(l(ll!f 592 :'l 
Chapter 24!1-54 WAC , as amcnded . I"') 

Surface Water Cleanup WAC 173-340-730 A Requires surface water cleanup kvels to be MTCA method B values from the All ~ Standards based on utimaks of the highest beneficial July 9, 1993 MTCA Cleanup 
use and the reasonable maximum exposu.-.: Standards Database : 
expected to occur under both curre nt and 
potential future site use .:onditions . <'lornmium (VI) 80 µg/L 

Copper 2660 µg/L 



Description 

Water Pollution Control 

Surface Water Quality 
Standards 

Water Criteria 
Classes 

Citation 

90.48 RCW 

WAC 173-201 

WAC 173-201 -045 A 

9'1· 13291.090 I 

Requin:ments 

Sets •urfacc waler <jUality standards fo r the 
IIUtc . 

Surndards for surface waler designated 
"Clua A• include : freshwater temperature 
shall not exceed )8 .0°C due to human 
activities. Temperature increases shall not al 
any lime exceed t = 28{f + 7 where "t" 
represents the maximum permissible 
temperature increase measured at a dilution 
zone boundary and "T" represents the 
background temperature as measured at a 
point or points unaffected hy the di scharge 
and representative of the highest ambient 
walu temperature in the vicinity of the 
discharge. 

When natural condition» exceed 18.0° 
(freshwater) and 16.0° (marine water) , no 
temperature increase will be allowed which 
will rai se the receiving water temperatun: by 
grea ter than 0 .3 °C . 

Providc:d thal h:n1perutun: incn:ast.: rt.: suhing 
from nonpoint source activities ahall not 
exceed 2 .8°C, and the maximum water 
temperature shall not exceed )8.3°C 
(freshwater) . 

pll shall be within the range uf6 .5 lo 8 .5 
(fn:shwatcr) with a man-caused variation 
within a range of less than 0 .5 units . 

Remarks 

The Hanford reach of the Columbia 
River is classified "Class A.• 

Alternatives 
Potentially 
Affected 

GW-5 , GW-6 

-~ 
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(JQ 
('t) 
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-..J 

O\!s..: riplion 

Toxic Substance, 

Radiation Protection -- Air 
Emissions 

N.:w amt Modified Sources 

Radi alh •II Pruk ..: ti \ ,11 Stam..l aul s 

l{aJiatio n dos\! to 

individuals in rcs1ri,1ed 
ar..:as 

•NOTE : A Applica hk . R&A 

Citation 

WAC 173-201-047 

WAC 246-247 

WAC 246-247-070 

WAC 246-221 

WAC 2-lo-221 -010 

Kd.: va nl and Apprnpriale 

Al 
R&A• 

A 

A 

A 
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Requirements 

Seta 1urface water limits for toxic 
substance~ . Fn:shwati!r lianilM in 1nicrogra1ns 

p« liter for 100 Area cunluminnnta arc : 

L..:aJ (acute) : < en 211 tm (hanlA., 111 41.,1.,t - . 
uad (chronic) : ..:s.. e" 27) I• CMniAM•>I• .,.,, 

Chromium 
(acute) 
16 ,0' 

(ch ronic) 
11.0' 

• A one-hour average concentration not to be 
exceeded more lhan once every lhree years . 
'A four-day average concentration not to be 
exceeded more lhan once every three years . 

Estabilishc1 procedures for monitoring, 
control , and reporting of airborne 
radionuclide emissions . 

Requires lhe use of besl availahk 
radionuclide con1rol 1echnology (BARcn , 

Eslahlishes slandards for prolecliun agaimt 
radia1ion hazards . 

Specifies dose limils to individuals in 
re,1ric1ed areas for hands and wrists , ankles 
and feet of 18.75 rem/quarter and for akin of 
7 .5 rem/quarter. 

Ke marks 

Alternatives 
Poltnlially 
Affecled 

All 

All 

All 

• I 
N 
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Allernatives 
Potentially 

Dc:scription Ci tation Requirements Remarks Affc:ctc:d 

Sare Drinking Water Act 42 U .S .C . 300f 
et seq . 

National Primary 40 CFR 141 Proposed maximum contaminant level goals (MCLGs) Federal MCLGs arc ARAR under MTCA All 

Drinking Water (Federal Register, July 18, 1991) arc : when they are more stringent than other at.ate 
Regulations standards. 

Contaminant MCLG 

Radiu m-226 ze ro 
~ 
~ 

Radium-228 zero 
Uranium zero 

C"' 
;;-

Gross alpha c:miners zero • I 

Beta and photon emitters zero (.;.; 

Na1iuna l Primary FR Vol. 56 , Provides numerical standards for radionucl idea When prrnnulgaled , these proposc:d mks All "'d 
0 

• I 
00 

Drinking Water No . 138, July corresponding to 4 mrem/yr doac through drinking will replace sc:ctions in 40 CFR 141 and 142 
Regulations; 18 , 1991 water as fo llows (pCi/L) : 
Radionuclides - Proposed Tritiu m 69,040 
Rules Carbon-14 3,200 

Strontium-90 42 
T echnitium-99 3,790 
Uranium-235 14 .S 

... 
('t) 0 -- = ~ ... 0 .... 

S? tE! IJQ ~ 
('t) -
~ 

(j ~~ =- I 
0 ('t) • '° ..., s +:>-
N tT 1' ......., 0\ 

-J -Solid Waste Disposal Act, as 42 U .S .C . 6901 
I 

rJ) 

amended by RC RA c:I seq. 'O 
('t) 
n 

( ·1,11...:t.:t iv...: A L· t1ou lo r 411 C f·H. 264 Estahil " hes 1e4u ircmenl• for investigation and G W 4 . CiW 5 . 5 
S u lic..l Wa sh: Managcm~nl Suhpart S, corrective •~ti un for releases of hazardous waste from GW 6 n 
Units proposed solid waste management units . ~ 

i:d 
U.S. D1,p:irtw1,ut of E111,rgy (j 

Ord1,rs 

Radialion Pro1c:.: 1ion uf DOE 5400.S Est..ablishes radiation protection st..andards for the 
the: Public and the public and environment. 
Environment 

Radiation Dose Limit (All DOE 5400 .S, The exp,isure o f the pub lic to radiation sources as a Pertinc:nt if remc:dial activities arc: "routine All 
Pathways) Chapter 11 , consequence of all routine DOE activities shall not DOE activities.· 

Sc:ctiun la cause , in a year , an effective dose equivalent greater 
than 100 mrc:m from all exposure pathwa ys , except 
under specific:d circumstances. 



• I 

'° 

Ocs~ri1>ti,111 

Radiation Dose Limit 
(Drinking Waler Palhway) 

Ci1a1ion 

OOE 5400.5, 
Chapte r 11 , 
S.:clion Id 

Rcquircmcn11 

Provides a level of protection for persona consuming 
water from a public drinking water supply operated by 
OOE so lhal persons consuming water from the supply 
shall nol recciv.: an effective doi;c equivalent greater 
lhan 4 mrl!m per year. Combined radium-226 and 
radium-2211 shall not exceed 5 x lO'µCi/mL and gross 
alpha activity (induding radium-226 but excluding 
radon and uranium) shall not exceed 1.5 x 10·• 
µCi /ml. 

91.J.3291 .. 090~ 

k..:,narks 

Pertinent if radionuclide& may be released 
during rcmcdialion . 

Alternatives 
Po1cnlially 

Affcclcd 
,-... 
"'ti 

All ~ 
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Alternatives 
Al 1'11tc11lially 

l}..; :,l.'. 1ip11ou Cilaliun R&A• Rcqui rc1th!lll~ k.cn1arks AlkctcJ 

Federal Water Pollution Control Act 33 U.S .C . 1251 Crcalca the basic national framework for Applicable lo discharge• of pollutants to 
(FWPCA) , as amended hy the Clean cl SC<j . water pollution cunl rol and waler quality navigabk wateu . 
Water Ac t of 1977 (CWA) management in the United States . 

l11e National 40 CFR Pan 122 A Pan 122 covers establishing technology- Applicable if remediation includes GW-5, GW-6 
Pollutant based limitations and standards, control was1cwa1cr discharge; also applies to 
Discharge of toxic pollutants , and monitoring of storm water runoff associated with 

1-j 
r:w 
O' 

Elimination cffiucnl to assure limits arc not industrial ac1ivi1ies . Effiuent limitat ions -('I) 
System (NPDES) exceeded . established by EPA and included in > 

NPDES permit. I 
,&::. 

NPDES Cri teria 40CFR Bes! management practices program '"Cl 
and Standards §125.104 ahall be developed in accordance with 0 ..... 

good engineering practice . ('I) 

= ..... 

• I ...... 
0 

Disc harge of Oil 40 CFR Pan I JO A Pmhibits dischari:c of oil that violates Runoff from site will need control for All 
applicable waler quality standard, or oily wutc di .charge 10 waten of the 
causes a sheen of oil on water surface. United Stales . 

Safe Drinking Water Act (SOWA) , as 42 u.s.c . 300f Creates a comprehensive national Applicahk tu public water aystems . 
amended ct seq. framework designed lo ensure the 

quality and aafoty of drinking waler 
supplies. 

~- 0 --~ ~ 0 
SI) ('I) 0~ ~ ~ ..... 

~ p) .,_ .., ;::-, l' 
0 

~ I - • '° -. ;..- +-
(.,,j , I - t") °' ..... -..J -· 0 

Underground 40 CFR Pan 144 A Ide ntifies the minimum requirements for Applicable for remedial action involving GW-5 
Injection Control UIC programs. Requires all UI wells to reinjection of groundwater. 

::s 
I 

Vl 
(UIC) Program be pcrmilled and describes pcrmilling 'O 

('I) 

procedures. t") 

5 
Crile ria and 40 CFR Pan 146 A Establishes siting , conslruc lion, Applicable for remedial action involving GW-5 t") 

Standards for the operating, monitoring, and closure re injection of groundwater . 
Underground rcquirerncnu for all classes of injection 
lnjec1ion Control well s. (Criteria and standards for class 
(U IC) Program IV wells arc rcser,,cd at this time .) 

> 

~ 
Solid Waste Disposal Act as amended 42 U .S .C .6901 ct Establishes the basic framework for Haz.arJous waste generated by site 
by the Resource Comervation and se4 . federal regulation of solid wasle . rcmedialion ac tivities must meet RCRA 
Rl'('.Ovcry Act (RCRA) Suhpart C of RCRA controls the g~nl!ratur and lr-.!atn1cn1, stnragl! , or 

gcn-.!rutio n , lranspunatinn, tn:otn1..:nt , Ji ,;posa l (fSD) rc ,111iremenls . 
sioragc , and disposal of hazardous wastc 
through a comprch~nsive "cradle to 
grave · system of haurdous wast~ 
management techniques and 
r.:quircments . 
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Alternatives 
A l 

Potentially lJl.!Sl:ripliou Ciwtiun K&A+ Re4u in:mt:nls Ke1Harks AlkctcJ 

Identification and Listing o f 40 CFR Part 261 A Identifies by both listing and Applicable if remediation techniques GW-5 , GW-6 Hazan.lous Waste (WAC I 73-303- characterization, those solid wastes result in generation of hazardous waste s . 
0161 subject to regulation as hazardous wastes 

under Pans 261 -265 , 268, and 270. 

Standards Applicab le to 40 CFR Part 262 Describes regulatory requirements Applicable if remediation techniques Generators of Hazardous (WAC 173-3031 imposed on generators of hazardous result in generation of hazardous waste . ~ 
r:::i 

Waste 
wastes who treat , store , or dispose of the er -waste on-site . 

tt> 
Accumulation 40 CFR §262 .34 Allows a generator to accumulate Hazardous waste removed from the I 00- GW-5, GW-6 > A 

I Time [WAC 173-303- hazardous wutc on-aitc for 90 days or Ar.:a operable units, and waste treatment ,I:.. 
2001 less without a permit , provided that all residues , are subject to the 90-day 

"" waste is containerized and labekd . geni.:ralo r ac1..:un1ulalion requirem\!nts if 0 ..... 
the waste is stored on site fo r 90 days or tt> 

c:s Jes:-.. If hazardous waste is storeJ for .... 
"'" ' " 1ha11 90 days , the full pem,illing ......... ~- tJ -standard s fo r TSD facilities mu~t be "" ~ 0 

~ 
tJ tT1 (JQ tt> m~l. 

Q.. ---• tt> ..., 
:;:-:I tt> Pl 

I 

Standards for Owners and 40 CFR Part 264 Establishes requirements for operating Appli i;s l u faciliti~s pul in op ~rat ion N .., ::t· l' 
...... 

~ I 

...... 
Operators of Hazardous [WAC 173-3031 hazardous waste treatment, storage, and since November 19, 1980. Facilities in 0 - • '° ..., 

> +:.. Waste Treatment, Storage . disposal facilities. operation before that date and existing w 1' - r') °' 
and Disposal Fac ilities 

facilities handling newly regulated ..... -..) .... 
waste, must meet similar requirements 0 

c:s in 40 CFR Pan 265 . Applies if I 
'J) n.:mc.:diatio11 h!chniquc.: results in on-site: 

'O 
trc.:atmi.:nl. storagl!, o r dispo~I of tt> 

r') 
haardou s waste . -· ::"I 

r') Land Disposal 40 CFR Part 268 A Generally prohibits placement of Applicahk 11nk,s wastes have been GW-5 , GW-6 > Restrictions [WAC 173-303- restricted RCRA hazardou1 wastes in treated , treatment has been waived, a 
~ (LDR) 140- land-based units such as landfills , treatment variance has been set for the > WAC l7J -30J - su rface impoundments , and waste p-iles . waste. an equivalent treatment method ~ 1411 Prohihits sto rage of restri cted waste for p..:lilion h...1s hc..:n appn>vc!d, a uo-

longer than one year unless the 1nigrati un p i.: 1i1i~111 has hcen approved . or 
owner/operator can prove storage is the waste has heen ddi sted . 
necessary to facilitate proper recovery , 
treatment. or disposal. 

Treatment 40 CFR A Eslahlishes treatment sta ndards that 11111st Applicahk if wa stes contain RCRA GW-5 . GW-b Standards §§268 .40- 268 .44 be met prior to land disposal. hazardous constituents . 
[WAC 173-303-
1401 



91f 1329 i .. 0907 

Alternative• 

Al Potentially 

Desc ription Citation R&A• Requirements Remarks Affected 

Clean Air Act, as amended 42 u.s.c . 7401 A comprehensive environmental law 1--j 

Ct 8C<j . designed to regulate any activitic• that ~ 
C' 

affect air quality , providing the national ;--
framework for controlling air pollution. ;i;.. 

I 

National Primary and 40 CFR Part 50 Sets Nationa l Ambient Air Quality ~ 

Secondary Ambient Air Standard1 for ambient pollutants which ""d 
Quality Standards arc regulated within a region . 0 .... 

(t) 

Air Standards for 40 CFR §50 .6 A Prohibits average concentrations of A potenti al for particulate emissions GW-5, GW-6 c:s .... 
Particulates particulate cmiasioos in execs, of 50 exists during material handling or s· t:l - -micrograms/m' annually or 150 treatment, including incineration . ~ "'Tj 0 

microgramslm' per 24-hour period . (JQ (t) t:l tT1 
0.. ---• (t) 

~. ~ Air Standards f,,r 40 CFR §50.12 GW-5 , GW-6 
(t) 

I A The national primary and secondary Applical>k if particulates suspended ~ .., 
,-

uad ::. I 
N ambient air quality standard for lead and during remedial activities arc 0 • '° its compounds measured as elemental contami nated with lead, or if ~ • +'-

~ 1' 
lead arc 1.5 micrograms per cubic remediation includes incineration. -._; ri °' .... --.l 
meter, maximum arithmetic mean 

.... 
0 

averaged over a ca lendar quarter . = I 
[J) 

National Emissions 40 CFR Part 61 Establishes numerical standards for 'O 
(t) 

Standards for Hazardous Ai r hazardous air pollutants. ri -· Pollutants (NESH AP) ::l 
ri 

Radillnu.:liJe 40 CFR §61.92 A Prohibits emissions of radionuclidcs to Appli.:abk tu in.:incrators and other GW-5 , GW-6 • 
Emissions from the ambient air exceeding an efTective remedial technologies where air ~ DOE Facilities dose equivalent of 10 mrcm per year . emission may occur . 
(except Airborne :;d 
RaJon-222) 

• NOTE : A Applicabk . R&A Relevant and Appropriate 
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Ahemativcs 

A/ l-'utcnlially 

Dcscripliun Citation R&A• Rcquiremcnls Remarks Affected 

Department of Ecology 43 .21A RCW Ve1t1 the Washington Department of 
Ecology with the authority to underukc lhc 
atate air regulation and management 
program. 

Air Pollution WAC 173-400 Establishes requirements fur the control Applicable if emission sources are 
..., 
Sl:) 

Regulations and/or prevention of the emisaion of air created during remedial action . O" -contaminants. rt) 

Standards WAC 173-400-040 Requires best available control technology App lie able to dust emissions from GW-2 , GW-3, > A I 

for b.: used 10 control fugitive emission• of cutting of concret<: and metal and GW-4, GW-5 , 
u, 

Maximum dust from materials handling, construction, vehicular traffic during remediation . GW-6 "'tl 
Emissions demolition, or any other activities that arc 0 ..... 

sources of fugitive emissions . Restricts 
rt) 

= emitted particulates from being deposited ..... 
t:::l 

beyond Hanford . Requires control of odors -;a [ 0 
emitted from the source. Prohibits masking ~ en t:::l tT1 (JQ ..... --• or concealing prohibited emissions . rt) ..., 

~ I ~ p) 
I-' ..... :::-• ...... Requires meuurea lo prevent fugitivc dust rt) 

u.) ' from becoming airborne . 0 • • '° - +'-
w n 1 • 

Emission Limits for WAC 173-480 Controls air emissions of radionuc lides Applicable lo remedial activities that 
..... 

°' -- .... 
0 -....l 

Radionuclides from specific source• . result in air emissions . ::s 
I 

N!.!w and WAC 173-480-060 A Requires the hcsl available radiunudidc Appli ~alik lo rl.!nh.: Jial adions lhal resu lt GW-3 , GW-4 . 
en 

'O 
Mudificd cqntrol tcchnology be utilized in planning 

. . . 
GW-5, GW-6 rt) 

IO air ~llll~SIO llS . n 
Emission .:onstructing , installating , or establishing a 5 
Units new .:mission unit. n 

> 
Washington Clean Air Act RCW 70.94 

~ Controls for New WAC 173-460 Establishca systematic control of ncw 
Sources of Toxic Air 1ource1 emitting toxic air pollutants . 
Pollutants 

Di:1n(>nslrati WAC 173-460-080 A Requires the owner o r uperator of a new Applicab le lo remcdial ahemativc with GW-3 , GW-4, 

ng Ambient source to complete an acceptable sourc.: the potential to relea11.: toxic air GW-5, GW-6 
Impact impact level analysis using dispersion pollutants . 
Compliance modeling to estimate maximum increm~ntal 

ambient impa~t of each Class A or B toxic 
air pollutant . Establish.:s numerical limits 
for small quantity emiasion ratea . 
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Alternatives 

A l Polwlially 

Uc si; ripliun C ilaliun R&A• Requirements Remarks Affected 

1111:urdous Waste Management 70 . 105 RCW Establishe1 a 1tatewide framework: for the 
Act of 1976 as wnended in 1980 planning, regulation, control , and 
und 1983' management of hazardous waste. 

Oang~rous WAC 173-303 Establi shes the design , operation , and Include• requirements for generators o f 
Waste muni1uring requirements for management of dangerous waste. Dangerou1 waste 
Regulations hazardous waste . includes the full universe of wastes 

regulated by WAC 173-303 including 
extremely haza rdous waste . ~ 

~ 
O'" 

Model Toxics Control Act 70. 105DRCW Authorize• the state to inve1tigate releaae1 -('t) 
of hazardous substances, conduct remedial 
actions , carry out state programs authorized 
by federal cleanup laws , and take other 

;..-
I u, 

actions. "ti 
0 .... 

• I ..... 
+'-

Hazardous Waste WAC 173-340 Addresses releas.:s of hazardous substances Applicable 10 facilities where hazardous 
Cleanup Regulations caused by pall activitiea, and potential and aubstanees have been released, or there 

o ngoing relea•ea from current activities . is a threatened release that may pose a 
th reat tu hu rnan health o r lhc 
cnvinmn1cnl. 

Selection o f WAC 173-340-360 R&A Establishea cleanup requirements lo include All 
Cleanup in cleanup plana. ldentifiea tcchnologie1 to 
Actio ns be considered for remediation of hazardous 

substances. 

('t) 

::s ..... 0 - s· 
"ti - 0 
~ trJ 0~ (fQ ..... rt) 

~ ~ :;d 
N .... ~ r' rt) 

I 
0 ;..- • '-0 .... +"-
w n I ' .... - -· 0\ 

0 -....1 
::s 
I 

Ckanup WAC 173-340-400 R&A Ensures that the cleanup actio n is designed , All 

Actions constructed, and operated in accordance 
with the cleanup plan and other specified 
requirements . 

trJ 
'O 
rt) 
n 
5 
n 

lns1i1u1ional WAC 173-340-440 R&A Requires physical measures such as fences GW-2 , GW-3 , 

Co ntrols and signs lo limit interference with cleanup , GW-4, GW-5 , 

and legal and administrative mechanisms lo GW-6 

;..-

~ 
~ 

enforce them . 

Rt.>gulatioo of Public 90 .44 RCW R&A Sets requirements for withdrawal and Applicable: if remediation includes GW-3, GW-5 , 
Groundwater management of state groundwater. groundwater withdrawal. GW-6 

'The Hazardous Waste Management Acl and regulaliona pursuant to lhe Acl provide the llltutory and rceulatory b11i1 fur state aulho riulion lo implement RCRA . State o f Washington regulatio ns 
1ha1 an · 1len1 to RCRA regulations are cited in brackets in the federal ARAR1. The WAC 173- tulationa cited in thia section arc thoK judged lo be more stringent than RCRA regulat 
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Description 

Solid Waste Management Act 

Minimum Functional 
Standards for Solid 
Waste Handling 

On-si te 
Containerize 
d Storage, 
Collection , 
and 
Transportati 
on Standards 

Water Pollution Control Act 

Stale Waste Di s..: hargc 
Permit Program 

Permit 
Terms and 
Conditions 

Water Well Construction Act 

Standard s 
1;,r 

Constru.:t ion 
and 
Maintenance 
of Wells 

• NOTE : A Applicahlc , R&A 

A l 

Citation R&A• 

70.95 RCW 

WAC 173-304 

WAC 173-304-200 R&A 

90 .48 RCW 

WAC 173-216 

WAC 173-216-110 R&A 

18 .104RCW 

WAC 173-160 A 

Releva nt and Appropriate 

9'H 3291..0910 

Alternatives 
Potentially 

Requirements Remarks Affected 

Establiahe• a atatewide program for solid Applicable if management of solid waste 
waste handling, recovery , and/or recycling . occurs during remediation . Solid waste 

controlled by thia Act includes garbage , 
industri al waste , construction waste , 
ashes , and swill . 

Establishes requirements to be met 
atatewide for lhe handling of all solid 

.., 
~ 

waste . C" -l't) 
Sets requirements for containers and All > 
vehicle, to be uacd on aitc; require, I o, 
monthly inspections and retention of 
inspection records for at least two years . '"O 

0 .... 
l't) 

= 
Prohibita discharge of polluting mailer in 
waters. 

Implements a state pem1i1 program, 
applicable to the discharge of waste 
materials from industrial , commercial , and 

.... c:, 
~ 

s· - 0 
IJC en c:, tT1 
l't) .... 

'"1 ---~ p.) ~ 
VJ .... :::ir-< l't) 

I 
0 > • '-D -. +'-
w (') 10\ .... - .... 

0 -..) 
municipal operations into the ground and 
surface waters of the slate. Excludes = I 

rJl 
di scharges under NPDES and undergrou nd 'O 

l't) 

injection control programs. (') 

5 
Requires the use of all known, availab le , GW-5, GW-6 (') 

and reasonable melhoch of prevention, 
control, and treatment. 

> 

~ 
Es tabli shes minimum standards for design , Ap pli , ah lc if wa ler supply wdls, GW-2, GW-3 , 

construction, capping , and scaling of all monitoring wells , or other wells are GW-4, GW-5, 

wells; sets additional requirements util ized during remediation . GW-6 

including disinfection o f equipment. 
abandonment of wells , and quality of 
drill ing water. 
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Description 

U.S. Department of Energy 
Orders 

Radiation Protec tion of 
the Public and the 
Environment 

Citation 

DOE 5400.5 

Requirements 

Establishes atandarda and requirement, for 
opentiona of OOE and DOE contnctora 
respecting protection of the public and the 
envi ronment against undue risk of radiation . 
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Alternatives 
Pol~ntially 
Affected 

All 
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Description Citation A/ 
R&A• 

Archaeological and Historical 16 u.s.c. 469 A 

Preservation Act of 1974 

Endangered Species Act of 1973 16 U.S .C . 1531 ct 
se4 . 

Fish and Wildlife Services 50 CFR Parts 17, A 
List of Endang.:rcd and 222,225,226,227, 
llir.:al<!ned Wildlife and Plants 402 , 424 

llistoric Sites, Uuildings, and 16 u.s.c. 461 A 
Antiquities Act 

• I ...... 
-..l 

National Historic Preservation Act 16 U.S.C. 470 ct A 
of 1966, as amended. seq . 

Solid Waste Disposal Act, as 42 U.S.C . 6901 et 
wnmded by the Resource s~4 . 
Consenation and Recovery Act 
(HCRA) 

C ri h! ria l~, r C lass ifo.;ati on of 40 CFR 257 
Solid Waste Disposal 
Facilities and Pracliccs 

Floodplains 40 CFR §257.3 -1 A 

Requirements 

Requires action to recover and preserve 
artifacts in areas where activity may cause 
irreparable harm, loss, or destruction of 
significant artifacts. 

Prohibits federal agencies from 
jeopardizing threatened or endangered 
species or adversely modifying habitats 
essential to their survival. 

Requires id.:ntification of activities that 
may affect liated apcci.:a . Actions muat 
not threaten the continued existence of a 
listed species or destroy critical habitat. 

Establishes requirements for preservation 
of historic sites, buildings, ur objects of 
national 1ignificancc. Undesirable 
impacts to such resources must be 
mitigated . 

Prohibits impacts on cultural reaourcca. 
Where impacts arc unavoidable, requires 
impact mitigation through design and data 
recovery . 

Establishes the basic framework for 
federal regulation of solid and hazardous 
wast<: . 

Sc ls criteria for determining which solid 
waste disposal facilities and practices pose 
a reasonable probability of adverse effec ts 
on health or the environment. 

Prnhibits facilities or practices in 
floodplains from restricting the flow of 
the base flood , reducing the temporary 
waler storage capacity oi the floodplain , 
or causing washout of solid waste , so as 
to pose a hazard to human life , wildlife, 
or land or water reaourcea. 

Remarks 

Applicable when remedial action threatcna 
significant scientific , prehistorical , historical , 
or archcological data . 

Requires consultation with the Fish and 
Wildlife S.:rvicc to determine if threalencd or 
endangered species could be impacted by 
activity. 

Applicable to properties listed in the National 
Register of Historic Places, or eligible for 
such li sting . 

Alternatives 
Potentiall y 
Affected 

GW-2 , GW-3, 
GW-4, GW-5, 
GW-6 

All 

GW-2, GW-3, 
GW-4, GW-5 , 
GW-6 

GW-2, GW-3 , 
GW-4 , GW-5, 
GW-6 

GW-5, GW-6. 
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Description 

Endangered Species 

Wild and Scenic Rhen Act 

•NUTE : A Appli, abk , R&A 

Citation A/ 
R&A• 

40 CFR §257.3-2 A 

16 u .s.c 1271 R&A 

Rdevanl aud Appropriate 

9'i- f 3291. 0913 

Requirementa Remarks Alternatives 
Potentially 
Affected 

Prohibita facilitie, or pnctice, from All 
causing or contributing to the taking of 
any endangered or threatened species of 
plant• , fish, or wildlife . Prohibits 
du1ruc1ion or adverse modification of 
habilal o f endangered or threatened 
species . 

Prohibi11 federal agencie1 from The Hanford Reach of the Columbia River is GW-3, GW-4, 
recommending authorization of any waler under study for inclusion u a wild and scenic GW-S, GW-6 
resource project that would have a direct river . 
and adverse effect on the values for which 
a river was designated as a wild and 
scenic river or included as a study area . 
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Description Citation 

Habitat Buffer Zone for Bald RCW 77 .12 .655 
Eagle Rule. 

Bald Eagk Protection WAC 232-12-292 
Rules 

Regulating the Taking or RCW 77 .12.040 
Possessing of Game 

Endangered , Threatened , WAC 232-12-297 
or Sensitive Wildlife 
Species Classification 

•NOT E: A App licah k . R& A Rdevant and Appropriate 

Al 
R&A• Requirements Remarks 

A Prcacribe1 action to protect bald eagle Applicab le if the areas of remedial 
habilat, 111ch u neating or roost 1ite1, activities includes bald eagle habitat. 
through the development of a site 
management plan . 

A Preacribe1 action to protect wildlife Applicable if wildlife clusified 11 

cla11ified u endangered, threatened, or endangered, threatened, or 1e1111itive arc 
sensitive , through development of a site present in areas impacted by remedial 
management plan . activiti ..:s . 
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Description 

Floodplains/Wetlands 
Environmental Review 

Protection and 
Enhancement of the 
Cultural Environment 

Hanford Reach Study 
Act 

Citation 

10 CFR Part 1022 

Executive Order 
11593 

P.L. 100~5 

91H 3291.0915 

Requirements Remarks 

Require• federal agencies to avoid, to the extent Pertinent if remedial activities take place in 
possible, adverse: effects associated with the a tloodplain or wetlands . 
development of a floodplain or the destruction or 
loss of wetlands. 

Provides direction to federal agencies to preserve , Pertains to sites , structures, and objects of 
restore , and maintain cultural resources . historical, archeological, or architectural 

significance . 

Provides for a comprehenaive river conacrvation This law wu enacted November 4, 1988. 
study . Prohibits the construction of any dam, 
channel, or navigation project by a federal agency 
fo r 8 years after enactment. New federal and 
non-federal projects and activities are required. to 
the extent practicable, to minimize di,ect and 
adverse effecta on the values for which the river i• 
under study and to utilize existing atructun:s. 
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1.0 GROUr-.H)WATER RE.MEDIAL ALTERNATIVE DESCRIPTIONS 

The alternatives considered for treatment of the 100 Area groundwater operable unit 
were developed and screened in the 100 Area Feasibility Study Phases 1 and 2 (DOE-RL 
1994a). This appendix presents detailed descriptions of each groundwater alternative retained 
from the 100 Area FS for more detailed analysis . The descriptions for these alternatives 
(referred to as the general alternatives) are expanded from the information presented in the 
100 Area FS and are modified as needed to reflect new information gathered since 
preparation of the FS. These alternative descriptions will be modified (as needed) to reflect 
site-specifics in the individual operable unit FFS. 

~ 1.1 ALTERNATIVE GW-1 
O'. 
t:::l 

• - 1.1.1 Description 

Alternative GW-1, the no action alternative, is required by the NCP to serve as a 
baseline for evaluation of other alternatives. The no action alternative may be selected for 
sites where contamination does not exceed the level of unacceptable risk, where site 
contamination is in compliance with ARAR, where short-term risks associated with the 
remedial action exceed the risk of no action , or where the cost of remediation is excessive 
compared to the benefit gained in risk reduction. The no action alternative assumes no 
further action at a site. For example, no action for the groundwater operable unit consists of 
continued existing groundwater monitoring events. The contamination is allowed to dissipate 
through natural attenuation processes. For radionuclides this is mainly natural radioactive 
decay. The effectiveness of the natural attenuation process is related to the half-life of the 
radionuclide and the affinity of the radionuclide to sorb to the Hanford soils. For other 
contaminants, such as chromium, the major attenuation factor is advection/dispersion which 
depends on natural groundwater flow and the river flushing action to reduce concentrations. 

1.2 ALTERNATIVE GW-2 

A single alternative has been developed for the GRA of institutional controls 
(designated Alternative GW-2) . The remedial technologies and associated process options 
specified for this alternative in the 100 Area FS Phases 1 and 2 (DOE-RL 1994a) have been 
modified. Based on the requirement to consider only the recreational use scenario, 
identification of an alternate water supply for residential , industrial , or agricultural use is no 
longer necessary. Therefore, the institutional controls proposed to prevent access to 
contaminated groundwater plumes beneath the 100 Area are: 

• access restrictions: 
deed restrictions 
water rights restrictions 

B-3 
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• monitoring: 
groundwater monitoring. 

1.2.1 Description 

The institutional controls alternative for groundwater involves restricting access to 
contaminated sites within the 100 Area. The restrictions included in this alternative are 
unique to groundwater media. Types of restrictions are defined as follows: 

• Deed restrictions may be established to place limitations on groundwater use. 

• 

These limitations could specify restrictions on acceptable groundwater uses and 
may take the form of covenants that limit activities resulting in human contact. 
Deed restrictions may include a prohibition on groundwater use or less 
stringent limitations on use for off-site farming and industrial activities. 

Water-rights restrictions limit access to contaminated groundwater. The 
water-rights restrictions could be imposed by deed restrictions. as discussed 
above, or by designated use , should the title to the 100 Area remain with the 
federal government. Water-rights restrictions merely designate the acceptable 
use of 100 Area groundwater (if at all) for recreational use, such as temporary 
drinking water. This action may require an additional change in water-rights 
administration to be effective. At this time, no state water-rights restrictions 
are necessary if consumptive use is less than 5 ,000 gal/day (Washington 
Administrative Code [WAC] 173-160-040). 

In addition to restricting groundwater use and access to groundwater, the institutional 
action alternative also includes groundwater and environmental monitoring. Monitoring will 
be required to determine if and when institutional controls to restrict access to groundwater 
are no longer necessary. 

Institutional controls are assumed to be in place during the period of DOE control. 
After DOE release of the site, deed and water rights restrictions can be implemented to 
prevent access. 

1.3 ALTERNATIVE GW-3 

Alternative GW-3 has been developed as a containment GRA. The objective of 
Alternative GW-3 is to eliminate source to receptor pathways by preventing migration of 
contaminated groundwater to environmental resources, such as the Columbia River. and 
preventing further migration of contaminated groundwater outside the operable unit. In order 
to achieve this objective, Alternative GW-3 is designed to isolate and contain existing 
contaminant plumes. Through the use of cutoff walls and extraction/injection wells , 
contaminant plumes would be contained to prevent migration and isolated to prevent further 
contamination of the unconfined aquifer. In addition to containment and isolation of 
contaminant plumes, this remedial action would be implemented to minimize overall effects 
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on the general hydrologic conditions of the unconfined aquifer. The containment alternative 
objectives must be maintained until natural attenuation rerluces concentrations to acceptable 
levels or until alternate cleanup standards can be negotiated and agreed upon by the parties to 
the Tri-Party Agreement. Contaminants that are persistent in the environment especially may 
require additional remedial action or determination of alternate cleanup levels. 

1.3.1 Description 

Alternative GW-3 was initially developed in the 100 Area FS Phases 1 and 2 
(DOE-RL 1994a). The alternative initially developed forms the baseline from which 
modifications are made for application to the 100-HR-3 operable unit. The general 
description of this alternative is based on the remedial technologies and associated process 
options specified in the 100 Area FS for containment of contaminated groundwater plumes 
beneath the 100 Area: 

• 

• 

vertical barriers: 
cutoff walls 

hydraulic control: 
extraction wells 
injection wells (as necessary) 

• monitoring: 
groundwater monitoring. 

1.3.1.1 Cutoff Wall Options. The general description of this alternative includes several 
subsurface barrier (cutoff wall) technologies that are potentially applicable in the 100 Area. 
A cutoff wall is a subsurface barrier designed to prevent the flow of contaminated 
groundwater. Several cutoff wall technologies are available that may be applicable in the 
100 Area depending on site-specific conditions and requirements. Each technology has 
advantages and disadvantages based on the specific applications. Therefore, no one specific 
cutoff wall technology will be universally applicable in the 100 Area. The cutoff wall 
technologies considered potentially applicable in the 100 Area are: 

• slurry wall 
• deep soil mixing 
• sheet piling 
• injection grouting. 

The specific cutoff wall technology selected to represent the containment alternative 
will be determined on an operable unit-specific basis. In this manner, the cutoff wall 
technology most applicable to operable unit site-specific conditions and requirements can be 
specified. 

In situations where subsurface barriers may not be applicable due to technical 
limitations such as wall depth requirements, hydraulic control measures may be specified as 
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the method of contaminant plume containment. Hydraulic control provides containment by 
extraction of contaminated groundwater from the downgradient front of the plume followed 
by reinjection in the upgradient portion of the plume. Continuous extraction and injection 
can effectively isolate contaminant plumes. but are considered operating and maintenance 
intensive compared to vertical barriers. This method of containment would only be used in 
situations where the use of a subsurface barrier is not applicable. This alternative does not 
represent a complete solution for persistent contaminants but is consistent with the IRM 
approach and with the final remedy. 

1.3.1.1.1 Slurry Walls. Typical slurry wall construction involves trench excavation 
under a slurry. The slurry provides hydraulic shoring to maintain the integrity of the trench 
while at the same time forming a low permeability filter cake on the trench walls that 
prevents fluid loss into the surrounding soil. Once a portion of the trench has been 
excavated to depth , a backfill material is added. In this manner, excavation and backfilling 
occur simultaneously until the wall is complete. The completed wall is designed to be less 
permeable than the surrounding native soil and thereby forms a barrier to groundwater flow . 

Backfill materials commonly used in slurry wall construction include mixtures of 
bentonite slurry and soil , or mixtures of cement, bentonite, and water. Slurry walls 
constructed of soil/bentonite are generally the least permeable, least susceptible to 
contaminant degradation, and least expensive (Spooner et al. 1985) . Slurry walls constructed 
of cement/bentonite are generally easier to install, provide more strength , and can be 
installed to greater depths (Spooner et al. 1985). 

The depth of a slurry wall is dependent on the depth of the aquitard beneath the 
contaminant plume. To ensure effective containment of contaminant plumes, slurry walls 
must be keyed-in to a low permeability or aquitard zone beneath the aquifer. In the case of 
the 100 Area, this aquitard may be a silty sand zone that separates the coarse sand and gravel 
zones in the unconfined aquifer or a paleosol/overbank deposit at the base of the unconfined 
aquifer. However, if contaminant plumes extend throughout the Ringold aquifers , the clay, 
silt, and fine sand of the Ringold lower mud unit ("Blue Clay") may be the nearest aquitard. 
In any case, the required depth of the slurry wall will depend on the nearest aquitard. 

Filter cake formation regulates the amount of slurry lost to the surrounding soils . 
Formation of the filter cake depends on the permeability of the soil , pore size, type of slurry , 
and any additives used. In gravel beds, which allow groundwater velocities of 1 to 
10 cm/sec, the pores are too large to be easily closed. Fines, such as sand, are used in these 
cases to assist pore space blockage. Slurries are typically mixed with up to 10% fines to 
assist formation of the fil ter cake. The Hanford formation is classified as a sandy gravelly 
unit with a water movement rate of about 0.1 cm/sec (DOE-RL 1993b) . Generally , a 
bentonite/soil slurry would be chosen because of its low permeability; however, sand or 
other fines may be added to the slurry to increase filter cake formation. Testing must be 
done on the specific soil conditions to determine the need to add fines. 

The equipment used for excavating slurry wall trenches is also dependent on the 
required wall depth and the former is limited by the maximum digging depth capabilities of 
the machinery. In general , long-reach type backhoe equipment can provide excavation depth 
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up to approximately 24 m (80 ft) (Spooner et al. 1985). Draglines or clamshell excavation 
equipment is typically required for depths > 24 m ( > 80 ft) (Spooner et al. 1985). The 
presence of large rock or boulders can present problems during the implementation phase. 
Most of the large boulders are associated with the Hanford formation; the Ringold Formation 
generally does not contain these boulders. The potential for large boulders is reduced by 
placing the wall as close to the river as possible because the Hanford formation has often 
been eroded in this area. By placing the barrier close to the river, the effectiveness is 
increased and the need to excavate through the Hanford formation is minimized. 

Slurry preparation and placement generally requires raw material areas, mixing 
equipment, transport equipment. storage ponds, and cleaning equipment. Raw materials 
required for a slurry mixture include water, bentonite, cement (if specified) , and soil 
(engineered if necessary). Formation of the slurries can be accomplished with venturi (flash) 
mixers or paddle (vortex) mixers (Spooner et al. 1985). Storage ponds provide surge 
capacity for continuous application of slurry into excavation trenches. Pumps, pipes. valves, 
hoses. and other associated fitting and tools are required to move the slurry from mixing area 
to the storage pond or from storage pond to the excavation. 

Backfill preparation and placement also requires raw materials storage, mixing, 
transport, and placement equipment. Backfilling is generally less complicated than slurry 
preparation and placement. Raw materials include bentonite, soil, and cement (if necessary) . 
Mixing is generally carried out with bucket loaders or bulldozers, but can also be 
accomplished mechanically with a pugmill. Initial placement of backfill in the trench 
requires a clamshell to lower the material to the bottom. This prevents segregation of 
backfill particles and entrapment of slurry pockets with the backfill (Spooner et al. 1985). 
Thereafter, a bulldozer or bucket loader can simply push backfill into the trench. 

Should future removal of the slurry wall be required, the wall can be excavated, 
drilled and perforated, or broken by blasting in order to allow groundwater movement 
through the barrier similar to initial conditions (prior to remedial action). 

1.3.1.1.2 Deep Soil Mixing. Deep soil mixing is a commercially available 
technology for construction of vertical barriers with properties similar to slurry walls. The 
deep soil mixing technique uses a crane-mounted boring/mixing tool containing injection 
nozzles. The tool is initially driven into the soil formation to the required cutoff wall depth. 
The tool is then partially withdrawn (approximately half the cutoff wall depth) to begin 
injection of slurry material. As injection continues the tool is driven back down to the 
required cutoff wall depth. Injection is continued until the tool is completely withdrawn. 
The tool mixes the slurry and soil throughout the injection process. The slurry materials 
selected for injection are typically cement, bentonite, or cement-bentonite mixtures , 
depending on the required permeability. The cutoff wall is formed by installation of a 
continuous series of overlapping columns. 

The primary advantage of deep soil mixing is that the technique does not require 
removal of contaminated soil. Mixing occurs in the subsurface without exposing workers 
and the environment to contaminated soil and groundwater. The technique essentially 
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eliminates disposal requirements , handling contaminated materials, as well as worker and 
environmental exposures. 

The operational depth of deep soil mixing is dependent on the equipment 
specifications and the geologic formation in which the cutoff wall is to be installed. The 
deep soil mixing method performs poorly in formations with boulders. ~ '.1e presence of 
large rock or boulders ( > 18") in the Hanford formation can present problems during 
implementation. Large boulders can be removed by pre-excavation or worked around by 
offsetting the columns. A typical deep soil mixing system requires and area of 130' x 50' to 
accommodate set up and tear down the crane. Operation of the system also requires an 
on-site support area and an adjacent equipment decontamination pad. The soil formation 
must be able to support the system (crane and mixing tool), approximately 15 pounds per 
square foot. 

C'-1 
(',...J Removal of the deep soil mixed barrier would be accomplished in the same manner as 
~ the slurry wall. 

• - 1.3.1.1.3 Sheet Pile. Sheet piling is a commercially available technology that has 
been widely used for earth retaining structures such as dock walls bulkheads, river walls 
piers and dry dock walls. The technology has more recently become used for contaminated 
groundwater control as seepage cutoff walls. Sheet steel piling consists of hot-rolled steel 
sections provided with clutches or interlocks for connecting successive piles to one another 
such that a continuous wall can be formed. The sheet piles are usually driven in pairs using 
hammers of the double acting type or diesel hammers. The driving of each new sheet is 
started once the neighbor sheet has been about one-third driven . Since the sheet pile is 
assumed not to undergo bending moments, the anticipated soil resistance to be overcome 
during driving will determine the thickness of steel required in the cross section , as well as 
the quality of steel from which the piles should be manufactured. The interlock (or annulus) 
between sheet piles is completely soil tight and can be injected with a sealant (such as grout) 
to ensure an appropriate impermeability. 

Characteristics of the geologic formation can impose some limitations in the 
applicability of the sheet pile technique. Splitting the web during driving is not uncommon , 
particularly when obstructions or dense granular soils are being penetrated. Driving sheet 
piles becomes difficult and often times impracticable in formations which contain large 
boulders. Corrosion is another factor to be taken into consideration when evaluating the use 
of sheet pile cutoff walls. Groundwater chemistry will have the most significant impact on 
corrosion of a sheet pile wall , however, a protective coating can be applied if necessary. 
Depth limitations exist for the sheet pile technology with walls currently extending < 30 m 
(100 ft) in depth. 

The sheet pile wall can be removed by pulling the sheets out under vibration. This 
process is more difficult when the joints are grouted. A sheet pile wall is being designed for 
N Springs. Information from this application should be useful for the other l 00 Area 
groundwater operable units. If this information is not available in time to meet the schedules 
for groundwater IRM, then additional testing of the implementabi lity of the sheet pile wall 
may be necessary in conjunction wi th a geotechnical investigation. 
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1.3.1.1.4 Jet Grouting. Grouting technology has wide applications in engineering 
practice. Grout curtains are typically used as containment barriers to control seepage 
through darn foundations , protect excavations conducted under groundwater level , and 
prevent contaminant migration. Injection grouting has also been used for other engineering 
applications such as soil improvement, pre-stressing of rock and lifting and leveling of 
structures . Grout injection is a technique used to force grout into voids and fissures of a soil 
formation to obtain a desired property, such as reduced permeability. 

Jet grouting typically involves drilling boreholes into a formation and then injecting 
grout under pressure until the voids around the injected section are filled to satisfy a 
specified design condition. The properties of the grout vary with the application , and often 
times a combination of different grouts are selected based on the specific characteristics of 
the site. Grouting consists of the following sequence of operations (Nonveiller 1989) : 

• 

• 

• 

drilling injection boreholes in a predetermined arrangement and depth 

preparation, proponioning , weighing and mixing of the selected grout 
suspension 

injecting the prepared suspension into the designated section of the borehole 
such that soil voids are filled. 

The spacing of the injection holes is based on the results obtained from test grouting 
plots injected at the site. Rotary or percussion rotary drilling rigs are used for drilling the 
injection holes. Rotary percussion drill rigs can be used for depths up to 180 m with drilling 
speeds of 20 m/h (Nonveiller 1989). Rotary percussion is considered the most suitable 
drilling method in Hanford formation due to the potential for subsurface boulders. 

The appropriate grouting compound for a specific project is dependent upon the 
characteristics and propenies of the geologic formation in which the cutoff wall is to be 
installed. Thick cement, clay and bentonite suspensions are typically recommended for the 
grouting compounds used for uniform medium sand and gravel (Nonveiller 1989). Other 
suspensions such as clay cement, bentonite gel and clay gel are used in similar applications. 
Treatability studies would be required to determine the optimum grouting compound for use 
in the geologic formation of the 100 Area. 

The efficiency of injection grouting depends on the maximum pressure at which a 
grouted section of a borehole will become saturated. Low saturation pressures will permeate 
only a small volume of the soil whereas high pressures will cause hydrofracturing. The 
injection pressure must always be higher than the overburden stress at the level of injection . 
Formulae to calculate injection pressures are provided in literature (Nonveiller 1989) . 

In granular soils, the discharge of grouting decreases as the injection process takes 
place (at constant injection pressure) . This decrease in permeability is a function of three 
parameters: the grain size of solids elements of the grout. the percentage of dry materials . 
and the state of flocculation (Winterkorn and Fang 1975) . Laboratory experiments have 
demonstrated that slightly loaded grouts would more easily penetrate a soil than a highly 
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loaded grout. Therefore, engineering practice shows that the cement quantity should be 
minimized to obtain the desired resistance into the soil. Stability or" the grout can be ensured 
by low percentages of ultracolloidal clay (i.e., bentonite) . Typical cement-bentonite grouts 
used to form low permeability soils will contain approximately 1-:-0 kg of dry materials for 
1 m3 grout. 

The state of flocculation is also a parameter of concern . A. stable suspension 
penetrates the soil more easily when it contains few grains or when the diameters of the 
grains is small. This means that slightly loaded grouts without any cement (i.e., clay and 
bentonite grout) are used for impermeability requirements. Clay or bentonite should be 
dispersed in the grout as elementary grains and not in flocculated form. 

The total grout volume necessary is based on the void volume of the soil. However, 
the radius of grout flow is typically irregular and usually involves significant losses of grout 

~ into unintended areas of the formation. Permeable formations. such as Hanford formation , 
~ can result in large losses of grout if the grouting selection has not been carefully planned . 

• 
a-.... The depth limitation of injection grouting is that of the drilling and pressure unit 
~ devices. Depths of up to 200 m have been reported in literature (Nonveiller 1989). 

The grout wall is likely the hardest to remove; the method of removal would be the 
same as the slurry wall and deep soil mixed barrier. 

1.3.1.2 Containment System Configuration. The containment response action can be 
implemented in a number of different ways. The optimum number and location of cutoff 
walls and extraction/injection wells required to contain contaminant plumes in the 100 Area 
will be determined by hydrologic modeling. Cutoff walls can be constructed to completely 
surround contaminant plumes; to divert uncontaminated groundwater around contaminant 
plumes; or to prevent migration of contaminant plumes. Extraction wells can be operated to 
produce an artificial gradient that stagnates movement of contaminant plumes, to intercept 
uncontaminated groundwater before contacting contaminant plumes. or to intercept 
contaminated groundwater movement around the barrier. In general , the combination of 
cutoff walls and extraction/injection wells will be located such that contaminated groundwater 
plumes are isolated and contained. 

It is assumed for purposes of this feasibility study that the containment alternative is 
implemented as follows: cutoff walls would be built to prevent migration of contaminant 
plumes; groundwater extraction wells, if necessary, would be placed to intercept 
contaminated groundwater at the ends of the wall; and injection wells would be placed to 
minimize the effects on the overall hydrologic conditions of the unconfined aquifer, if 
necessary. The general concept of Alternative GW-3 is presented graphically in Figure D-1. 

All the barrier options are assumed to have expected useful lives much greater than 
the IRM period. 

1.3.1.3 Disposal Distances and Location. Wastes requiring disposal may result from 
drilling activities and/or construction of the cutoff walls. Slurry wall construction would 
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result in generation of more significant quantities of waste than the other cutoff wall 
technologies. During slurry wall construction, the addition of slurry agents results in a net 
excess of soil. Approximately 33 % of the total excavated volume for a soil-bentonite wall 
and up to 60% for a soil-bentonite-cement wall would require disposal (Spooner et al. 1985). 
To minimize the volume of contaminated soil produced, materials could be segregated so that 
the uncontaminated vadose zone soil would make up most of the excess soil. 

Radiologically and/or chemically contaminated soils will be transported by truck or 
rail to the ERDF, W-025, or another site for disposal. It is anticipated that all wastes will 
meet ERDF waste acceptance criteria only preliminary guidelines for waste acceptance 
criteria have been identified in the ERDF conceptual design report. 

Liquid waste disposal is not applicable to Alternative GW-3. Although hydraulic 
control (extraction) wells may be used to remove groundwater to stop contaminant migration 
around the ends of the wall, this water would be reinjected into the aquifer in a recycle loop. 

1.3.1.4 Monitoring. The containment-action alternative also includes groundwater and 
environmental monitoring. Monitoring will be required to evaluate the long-term 
effectiveness of slurry walls and provide information to base subsequent decisions regarding 
the continued need for containment actions. 

1.4 ALTERNATIVE GW-4 

A single alternative has been developed for the in situ treatment general response 
action ( designated GW-4). The remedial technologies and associated process options selected 
in the 100 Area FS Phases 1 and 2 (DOE-RL 1994a) for in situ groundwater treatment are: 

• biological treatment: 
biodenitrification (nitrates) 

• physical treatment: 
air sparging (this may be combined with soil vapor extraction (SVE) to 
eliminate venting organics to the atmosphere) 

• monitoring: 
groundwater monitoring. 

1.4.1 Objective 

The objective of Alternative GW-4 is to eliminate source to receptor pathways by in 
situ remediation of contaminated groundwater plumes. In order to achieve this objective, 
Alternative GW-4 is designed to eliminate nitrate and organic contaminated groundwater in 
situ. Biodenitrification and air sparging are the in situ treatment technologies specified to 
remove nitrate and volatile organic compound (VOC) contamination. respectively. Other in 
situ treatment technologies such as biodegradation may be required on a case-by-case basis to 
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remove semi- or non-volatile organics that may also be present in contaminated groundwater 
plumes. It is noted here that the objective of this alternative will not be completely satisfied 
due to limitations in the current status of in situ remedial technologies. Currently there are 
no proven or innovative in situ treatment technologies capable of reducing or eliminating the 
health and environmental risks from metals and radionuclides. 

1.4.2 System Configuration 

Although nitrates are expected at each of the 100 Area groundwater operable unit, the 
location of organic contamination is not as well defined. The LFI for the groundwater 
operable unit describe the contamination present in 100 Area groundwater. 

Air sparging and biodenitrification systems can be implemented in several different 
ways. Each system requires an injection well system to ensure treatment encompasses the 
entire plume. Extraction well systems are generally not necessary since treatment occurs 
below ground. However, extraction wells can be used to facilitate treatment or satisfy 
regulatory requirements. In situ air sparging systems can utilize extraction wells (i.e., soil 
vapor extraction) to prevent VOC from venting into the atmosphere (potential regulatory 
requirement) or to facilitate vertical migration of volatilized contaminants. In situ 
bioremediation systems utilize extraction wells to facilitate effective mixing of nutrients, 
microbes, and contaminants. 

The size and configuration of Alternative GW-4 treatment systems will be determined 
by the extent of nitrate and organic contamination in 100 Area groundwater. Optimizing the 
number and location of treatment systems will be determined by hydrologic modeling. 
Optimizing operating parameters of the treatment systems will be determined by laboratory 
and pilot-scale testing as well as treatability studies. 

1.4.3 Unit Operations 

The concept of in situ treatment technologies specified for Alternative GW-4 are 
presented graphically in Figure D-2. Process operations, equipment requirements, and 
design considerations are described below. 

1.4.3.1 In Situ Biodenitrification. Development and demonstration of in situ 
bioremediation of nitrates and carbon tetrachloride by indigenous microbes in Hanford 
groundwater is currently ongoing (Skeen et al. 1993). The process under development 
involves stimulating indigenous microorganisms to reduce nitrates to nitrogen gas during 
metabolization of organic carbon . To facilitate this process for remediation of 100 Area 
nitrate plumes, additions of nutrients (e.g. phosphorus) and a carbon source (acetate or 
methanol) may be required. The denitrification process is chemically represented according 
to the following simplified reaction: 

Bacterial Metabolic Process 

No _, N t 
3 • 2 
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The in situ biodenitrification process proposed involves a combination of extraction 
and injection wells. Placement of these wells is specified such that a closed pumping circuit 
is developed between extraction and injection wells. Well-to-well interaction is achieved by 
using one well for injection and nutrient addition and another well for extraction 
(Skeen et al. 1993). Extracted groundwater is transferred to a series of nutrient mixing tanks 
before injection back into the aquifer. The interaction between wells enhances flow and 
ensures proper mixing between wells (Skeen et al. 1993). Concentrations of additives 
required are based on pilot tests and continuous monitoring of extracted groundwater. 

Equipment required for the in situ bioremediation scheme includes extraction wells , 
injections wells, nutrient feed tanks, mixing tanks , and associated pumps, piping, valves , 
monitoring and control systems. Due to the potential for leaks and spills in any hazardous 
liquid system, secondary containment measures may also be required in the event of an 
accident. Such measures could include double walled piping, berms around tanks, and 
overflow collection equipment. 

The number and location of injection and extraction wells would be determined on the 
basis of hydrologic modeling. Design, installation , and operation requirements for the 
extraction and injection wells will be similar to standard production water wells. The 
primary design consideration for these wells is locating and sizing the screened area such that 
only that portion of the aquifer containing nitrate contamination is affected and the interaction 
between wells facilitates the closed pumping circuit concept described above. 

Prior to injecting groundwater and additives back into the aquifer, mixing is required 
to ensure homogeneity. Nutrient mixing tanks utilizing mechanical agitation by a motor 
driven internal impeller are specified for this purpose. The specified mixing tanks operate on 
a continuous basis with the capability of maintaining a design residence time. 

Nutrient feed can be made directly into the mixing tanks or the piping leading to the 
mixing tanks. Nutrient feed tanks are sized according to the required capacity of the system. 
A small capacity pump or gravity feed system will be required to inject nutrients at the 
specified location in the system. 

1.4.3.2 Air Sparging. Air sparging is proposed for remediation of isolated plumes of VOC 
contamination in 100 Area groundwater. This remediation technology is similar to air 
stripping and involves injecting air into the soil or strata below contaminated groundwater 
plumes. Volatile organic compounds dissolved in groundwater and adsorbed onto soils are 
volatilized into the gas phase as air bubbles flow upward through the water column 
(Hazardous Waste Consultant 1993). A crude air stripping process is developed where the 
soil in the aquifer acts as tower packing that maximizes water surface area contact with air. 
Stripped contaminants are either drawn upward and collected with a vapor extraction system 
or, if permissible, allowed to naturally migrate to the surface and enter the atmosphere. An 
additional effect of injecting air into the aquifer is that natural aerobic biodegradation may be 
enhanced. 

Air sparging is generally most effective in coarse-grained soils. Fine-grained soils 
tend to require greater air injection pressures that can result in lateral rather than vertical 
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dispersion of air (Hazardous Waste Consultant 1993). Air movement in heterogeneous soils 
will follow the path of least resistance and can therefore short circuit the intended area of 
influence. The potential effects of short circuiting include missing target contamination due 
to vertical channeling and/or horizontal migration of contamination (Hazardous Waste 
Consultant 1993). High air pressures will likely be required for application in the 100 Area 
due to the heterogenous hydrostratigraphy of the unconfined aquifer. 

An additional concern involves the heterogeneity of vadose zone soils which range in 
particle size from boulders to silt. The heterogeneity of vadose zone soils may prevent 
effective natural migration of stripped VOC to the surface for venting to the atmosphere. 
Potential for horizontal channelling may result in contaminant migration without venting to 
the atmosphere. To eliminate this potential, installation of a soil vapor extraction system is 
required with well screens located just above the saturated zone. The vapor extraction 
system will capture volatilized contaminants before lateral migration in the vadose zone can 
occur. 

The number, location , and spacing of injection and extraction wells will be 
determined on the basis of modeling and pilot tests. Pilot tests are used to determine the 
radius of influence of injection and extraction wells within the subsurface of the area of 
contamination. In general, the radius of influence is larger in highly permeable soils and 
smaller in low permeability soils (Hazardous Waste Consultant 1993). To ensure effective 
contaminant removal, injection and extraction wells are spaced such that the radius of 
influence of each system is overlapping. 

There are four types of well configurations used for in situ air sparging: spaced 
wells, nested wells, horizontal wells, and combined horizontal/vertical wells (Hazardous 
Waste Consultant 1993). The spaced well configuration is most common and involves the 
use of independent vertical wells to perform extraction and injection . The nested well 
configuration involves the use of a single vertical borehole to perform both injection and 
extraction. The horizontal well configuration utilizes horizontal drilling techniques or 
trenching to install injection and extraction wells. Combined horizontal/vertical wells uses a 
combination of both vertical and horizontal wells to perform injection and extraction. The 
configuration best suited for remediation of I 00 Area sites must be determined on a 
case-by-case basis. 

Equipment requirements for the proposed in situ air sparging system include an 
extraction/injection well network, vapor abatement system (if necessary), air compressor or 
blower, vacuum pump, and associated piping , valves , monitoring and control equipment. 
The compressor or blower size is typically based on a design maximum expected flow rate 
and pressure. Each injection well requires pressure measurement and regulation controls to 
maintain the design operating conditions. Typical well construction materials include metal 
or PVC piping. Injection well screens are generally 1 to 3 ft in length and must be properly 
sealed to prevent air flow into the borehole (Hazardous Waste Consultant 1993). Due to the 
elevated temperature of air leaving the compressor, steel and/or rubber air hose is 
recommended for the pressurized air distribution system (Hazardous Waste Consultant 1993) . 
Captured vapor will be released to the atmosphere unless an abatement system using carbon 
adsorption , thermal treatment, or chemical oxidation is used . 
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In situ air sparging may anificially elevate the water table. This effect should be 
considered if floating free product is present or if elevating the water table would impact the 
direction of plume migration. 

1.4.3.3 Groundwater Monitoring System. Post-treatment monitoring of nitrate and 
organic contaminant plumes will be necessary to ensure that established remediation levels 
have been satisfied. The number and location of monitoring wells required will be 
determined based on contaminant distribution. Monitoring well design, equipment 
requirements, and installation are unique due to periodic use and the necessity to obtain 
representative groundwater samples. 

Monitoring wells are typically operated at low, intermittent pumping rates and 
therefore require much smaller pumps than production-type extraction wells. Wells will be 
installed to ensure that samples taken are representative and do not include contaminants 
resulting from materials used for well installation. Also of concern is potential interactions 
between construction materials and the groundwater being sampled. The design of 
monitoring wells therefore must specify construction materials that are inen to the chemistry 
of groundwater being sampled. 

1.4.4 Disposal Distances and Location 

Wastes requiring disposal include well drilling and construction wastes and vapor 
treatment wastes. All other treatment processes are in situ treatment techniques, thereby 
eliminating any other disposal requirements. 

1.5 ALTERNATIVE GW-5 

Alternative GW-5 has been developed as a removal, treatment, and disposal GRA. 
The remedial technologies and associated process options that comprise this alternative were 
initially specified in the 100 Area FS Phases l and 2 (DOE-RL 1994a). Based on review of 
additional information (LFI, 100 Area aggregate studies, treatability testing, and refined 
RAO), no modifications to this alternative are required. Therefore, the remedial 
technologies and associated process options are as initially developed: 

• removal: 
extraction wells 

• biological treatment: 
biodenitrification (nitrates) 

• chemical treatment: 
chemical oxidation (organics) 
precipitation (heavy metals and radionuclides) 
chemical reduction (hexavalent chromium) 
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• physical treatment: 
filtration (remove precipitates and suspended solids) 
ion exchange (polishing for removal of any remaining ionic 
contaminants) 

• stabilization/ solidification: 
cement-based solidification (secondary waste streams) 

• liquid disposal: 
river discharge or reinjection into an aquifer 

• solids disposal: 
ERDF, W-025, or other site 

• monitoring 
groundwater monitoring. 

1.5.1 Objective 

0--, The objective of Alternative GW-5 is to contain the contaminant plumes from 
reaching the river or migrating outside the operable unit and to eliminate source to receptor 
pathways by removing, treating, and disposing of contaminated groundwater. Alternative 
GW-5 is designed to remove contaminant plumes from the unconfi ned aquifer; treat 
contaminated groundwater to the levels established by remedial action goals; isolate and 
dispose treatment residuals from the accessible environment; and reinject treated groundwater 
into the unconfined aquifer or discharge it to the river. 

1.5.2 Size and Configuration 

Several options are available for implementing groundwater treatment, including a 
single treatment facility for all contaminated groundwater within the 100 Area or separate 
treatment facilities for each groundwater operable unit. Although past practices at the 100 
Area reactor sites may have resulted in the same contaminants being released to the 
environment, sampling and analysis indicates the concentrations of contaminants in each 
operable unit are not the same. Therefore, separate treatment facili ties at each operable unit 
are considered to prevent cross-contamination and enable tailoring treatment systems to 
specific contaminants of concern at each operable unit. 

Pump and treat alternatives have variable life cycles depending on remediation goals 
and technology performance for specific sites, i.e., the system can run until goals are met or 
until the technology limitations are met. 
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Figure D-3 is a conceptual flow diagram of the unit operations proposed for 
Alternative GW-5. Each unit operation, equipment requirements and options, and design 
considerations are described below. 

1.5.3.1 Groundwater Extraction System. The below-ground portion of the groundwater 
extraction system will consist of a series of extraction wells. The extraction wells proposed 
for removing contaminated groundwater from beneath the 100 Area will be similar to 
standard production-type water wells used for domestic and industrial applications. The 
number and location of extraction wells required for each contaminant plume will be 
determined by hydrologic modeling. 

An extraction well consists of vertical borehole tapping the contaminated aquifer. 
The depth of the well is determined by the vertical extent of contamination and the 
characteristics of the aquifer. Casing materials would conform to DOE and state 
requirements for well completions. The casing serves to maintain the borehole integrity and 
suppon the pumping mechanism. The well casing is grouted into place so it will not be a 
conduit for the downward migration of additional contamination. 

Extraction wells should be completed using stainless steel , continuous wire-wrapped 
well screens. The screen prevents sediment uptake and provides support for loose formation 
material (Driscoll 1986). The screen slot size is specifically designed for the aquifer 
materials to minimize entrance velocity and prevent the influx of aquifer fines after 
development. The screened interval of the well must be developed following installation and 
before it is used for remediation. Development consists of optimizing the flow 
characteristics of the well screen/aquifer interface by the removal of aquifer fines through 
surging, over-pumping, or other means. 

Any commonly available well pump may be used for extraction of contaminated 
groundwater. Selection of pump type and power are determined by the response of the 
aquifer to pumping, the movement of contaminants and the capacity of the remediation 
system. Typical systems, in order of decreasing capacity and/or pumping depth capability, 
include: 

• line-shaft turbines 
• submersible turbines 
• jet 
• centrifugal 
• positive displacement 
• peristaltic . 

Centrifugal and peristaltic pumps are generally not applicable for suction (i.e. , inlet) 
lifts exceeding 6 m (20 ft) (Driscoll 1986) . 

The above-ground portion of the groundwater extraction system will consist of a 
piping network that connects each extraction well to a manifold. From the manifold a single 
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pipeline will bring contaminated groundwater to a storage tank near the treatment area. The 
storage tank will allow flow equalization and settling of suspended solids that may interfere 
with subsequent treatment operations. The piping system wi ll be of double-walled 
construction to ensure leak protection. A single-walled , above-ground storage tank is 
specified with secondary containment provided by an engineered berm . Pumps, valves , 
sampling, and monitoring equipment will be specified as needed fo r the capacity and 
requirements of the system. 

1.5.3.2 Chemical Oxidation System. Chemical oxidation is the initial unit operation 
proposed for destruction of organic contamination in 100 Area groundwater. Groundwater 
and reagents, such as hydrogen peroxide and ozone, are pumped into a process vessel where 
organic contaminants are oxidized (the reaction may be enhanced by ultraviolet light) . A 
simplified reaction (for a hydrocarbon) of this process is: 

Groundwater entering the chemical oxidation system is fi ltered to remove suspended 
solids. Two cartridge filters arranged in parallel are specified for this application to allow 
for continuous operation during maintenance or filter replacement. After filtration the 
oxidizing reagent is combined with the groundwater and passed through a static mixer to 
ensure the feed into the oxidation reactor is homogeneous. A static mixer is selected for this 
application for simplicity, as such a unit has no moving parts and requires no maintenance or 
operating costs. 

Once the groundwater and reagents have been combined, the mixture is fed into the 
oxidation reactor vessel. Inside the reactor this mixture is exposed to ultra violet lamps that 
catalyze the oxidation process. Organic contaminants are oxidized to form carbon dioxide 
and water (assuming 100% reaction efficiency). A hydrochloric acid scrubber is required if 
chlorinated organics are present\ An acid or base may be required to adjust pH before and 
after the oxidation reactor to optimize the efficiency of oxidizing organic contaminants 
(EPA 1993). 

1.5.3.3 Precipitation System. Following chemical oxidation , chemical precipitation is 
proposed to remove radionuclides and heavy metals . In general. metal contaminants can be 
precipitated from solution as hydroxides, sulfides, carbonates, or other insoluble salts 
(EPA 1987). Common precipitation reagents include lime, caustics such as sodium 
hydroxide, sulfides such as sodium bisulfide, ferrous sulfide. calcium carbonate, and sodium 
carbonate (Corbitt 1990). However, because contaminant concentrations are so dilute, most 
of the precipitating species will consist of common water minerals . Common methods for 
precipitation involve addition of precipitation reagents or pH adjustment. 

4Hydrochloric ac id is a byproduct of oxidation of chlorinated organics. 
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Specification of precipitation reagents and pH is contaminant dependent. A 
precipitation reaction resulting in the formation of an insoluble form of strontium-90 occurs 
as described by the following simplified reaction: 

A conceptual chemical precipitation process consists of a mixing tank. a reagent feed 
system, and a clarifier tank. Associated piping, pumps, valves , and monitoring and control 
equipment complete the equipment requirements. The process stream and precipitation 
reagents are combined in a continuously stirred continuous flow (CSCF) reactor vessel. The 

~ mixture is then pumped to the clarifier tank where the resulting insoluble salts are separated 
a-... from the process stream as a concentrate. The process stream or overflow from the clarifier 
c::::l 

• is then pumped to chromium reduction process. -
The concentrate from the CSCF reactor is pumped to a rotary drum filter for 

dewatering. A filtration media such as diatomaceous earth is added to the concentrate to 
facilitate the filtration process. The resulting filter cake is collected and transported to the 
solidification system. The liquid effluent from dewatering is combined with the process 
stream from the clarifier for subsequent treatment in the chromium reduction process. 

1.5.3.4 Chromium Reduction System. Following chemical precipitation unit operations, 
chromium reduction is proposed to reduce hexavalent chromium. Hexavalent chromium can 
be reduced from the soluble hexavalent state to the less soluble trivalent state (pH ::5 3) and 
precipitated under basic conditions (pH of 8 to 9) (Corbitt 1990). Chromium may also be 
reduced by reaction with reagents such as sulfur dioxide, sulfite salts (such as sodium 
metabisulfite), and ferrous sulfate (Corbitt 1990). Hexavalent chromium can be reduced by 
reacting with sulfur dioxide and then precipitated as a hydroxide according to the following 
reactions: 

The chemical reduction process is similar to the chemical precipitation process 
described previously. Separate process equipment is required to perform chemical reduction 
because of the conditions and reagents under which the required reaction occurs. The 
process stream, reducing agent. and precipitation reagent are combined in a CSCF reactor 
vessel. The mixture is then pumped to the clarifier tank where the resulting insoluble salt is 
separated from the process stream as a concentrate. The process stream or overflow from 
the clarifier is then pumped to the biodenitrification system. 

The concentrate from the CSCF is pumped to a rotary drum filter for dewatering . A 
filtration media such as diatomaceous earth is added to the concentrate to facilitate the 
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filtration system. The resulting filter cake is transferred to the solidification process to be 
prepared for disposal. The liquid effluent from dewatering is combined with the process 
stream from the clarifier for subsequent treatment in the biodenitrification system. 

1.5.3.5 Biodenitrification System. Following chemical reduction , biodenitrification is 
proposed to reduce nitrates to elemental nitrogen. The growth of microorganisms is 
dependent on the availability of nutrients and a carbon source (Corbitt 1990). In the 
denitrification process, bacteria use nitrates as an electron acceptor. Denitrification occurs 
according to the following simplified reaction: 

Bacterial Metabolic Process 
• N2 f 

The biodenitrification treatment process requires a feed system. reactor vessel. 
clarifier, and monitoring and control equipment (Brouns et al. 1991). Piping , pumps, and 
valves are required as needed for the capacity requirements of the system. 

The feed system adds nitrate contaminated groundwater plus a carbon source, such as 
acetate or methanol, into a reactor vessel. Depending on the type of bioreactor, recycling 
biomass or growth of the original culture will preclude the need for addition of bacteria. 
Off-gas chemistry, pressure, temperature, and pH are monitored to control the denitrification 
process. 

Bioreactors are generally classified into two categories: suspended-growth systems and 
fixed-growth systems (Corbitt 1990). Suspended-growth systems, such as a continuously 
stirred-tank bioreactors (CSTR), or fixed-growth systems, such as a fluidized-bed bioreactors 
(FBR), can be used for denitrification applications (Brouns et al. 1991). The CSTR vessel 
mixes contaminated groundwater with suspended biomass to maximize contact between 
contaminants and microorganisms. The FBR vessel contains biomass attached to a support 
media, such as anthracite coal. Contaminated groundwater passes through the support media 
where nitrate contaminants contact microorganisms. 

Effluent from the reactor vessel is sent to a settling tank. In the case of the CSTR, 
suspended biomass is removed for recovery and recycled back into the reactor. The settling 
tank clarifies the effluent for subsequent processing in the ion exchange process. 

1.5.3.6 Ion Exchange System. Following biodenitrification, ion exchange is proposed to 
remove radionuclides not readily precipitated (either by pH adjustment or by redox) , such as 
cesium-137 and technetium-99. The ion exchange process is the final unit operation applied 
to contaminated groundwater prior to reinjection into an aquifer. Both cation and anion 
exchange resins are proposed to ensure removal of any contaminants that may still remain in 
trace concentrations. The proposed ion exchange process consists of media filtration 
followed by separate cation and anion exchange columns, and a resin regeneration loop. 
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The performance of ion exchange resins will be impaired by the presence of 
suspended solids, bacteria. colloids, or oily materials in the feed stream (Corbitt 1990, 
Moghissi et al. 1986). Therefore. the process design specifies that the feed stream is filtered 
prior to entering the exchange columns. Two cartridge fil ters arranged in parallel are 
specified for this application to allow for continuous operation during maintenance or filter 
replacement. Pressure monitoring equipment is required to identify when replacement is 
necessary due to particulate loading . 

The proposed ion exchange design will utilize a separate-bed system as opposed to a 
mixed-bed system in order to facilitate resin regeneration. The separate-bed system involves 
two vessels arranged in series. The first vessel containing the cation exchange resin and the 
second vessel containing the anion exchange resin. The separate-bed system is preferred for 
removing specific radionuclides (Moghissi et al. 1986). Similar to the cartridge filter design , 
two separate-bed systems may be arranged in parallel to allow for continuous operation 
during maintenance, regeneration, or resin replacement. 

Specification of ion exchange resins for this process will depend on the type of 
contaminants to be removed, the contaminant concentration remediation levels , and the 
presence of other ions in the feed stream that may interfere with the efficiency of removing 
contaminants (Corbitt 1990). There are four general types of ion exchange resins that 
include strong- and weak-acid cation resins and strong- and weak-base anion exchange resins 
(Corbitt 1990). Ion specific exchange resins are available for isotopes of cs+, co+ 2

, Sr+2, 
and Mn+2 (Moghissi et al. 1986). Ion-selective exchange resins can be used to remove any 
one or more these specific contaminants. Selective resins are typically zeolite and glass
based materials. The primary benefit of ion-selective exchange resins is a reduction in the 
amount of resin spent on removing ions from the process stream that are not of concern. 

Strong-acid cation and strong-base anion exchange resins have a low regeneration 
efficiency (Moghissi et al. 1986). Therefore, regeneration of these resins can result in large 
quantities of regenerative waste. Conversely, weak-acid cation and weak-base anion 
exchange resins can be regenerated with near stoichiometric quantities of regenerants 
(Moghissi et al. 1986). Another option is a chabazite zeolite cation exchange resin. The 
zeolite resin is nonregenerable and would be discarded after loading. The benefit from using 
the zeolite resin is that it is not regenerated and thus no liquid regeneration wastes are 
generated. The only waste product is the contaminated solid zeolite. These once-through 
zeolites are economical because the secondary waste is a solid waste rather than a liquid 
waste which must be further processed (at considerable additional cost). 

A regeneration loop is included in the ion exchange process to maximize the life of 
the ion exchange resins. A design variation may avoid regeneration by specifying disposal of 
spent resins (e.g., chabazite zeolite); however, regeneration is assumed in this application for 
conservatism. Monitoring the conductivity of the effluent from each ion exchange vessel will 
identify when the resins will require regeneration. Regeneration is accomplished by stripping 
contaminant ions from exhausted resin beds with concentrated acid. caustic , or other reagent 
solutions. In this process, contaminant cations are replaced with innocuous cations, such as 
hydronium (H+), and contaminant anions are replaced with innocuous anions, such as 
hydroxide (OH") (Corbitt 1990). The equipment requirements to perform regeneration 

B-21 



-

DOE/RL-94-67 
Draft A 

include acid and caustic storage tanks , regenerative waste storage tank, and any associated 
piping, pumps, valves, and monitoring equipment. 

The regeneration loop results in secondary liquid waste requiring solidification prior 
to disposal. Therefore, liquid regenerative wastes will be sent to a cement-based 
solidification process. 

1.S.3. 7 Cement-Based Solidification System. Cement-based solidification is proposed for 
all liquid-, sludge-, or slurry-type waste streams generated as a result of treating 
contaminated groundwater prior to disposal in the 200 Area. Secondary waste streams such 
as spent ion exchange resins may or may not require solidification prior to disposal 
depending on the requirements of the ERDF or other site waste acceptance criteria. The 
secondary waste streams generated from each treatment process are summarized in Table 
B-1. 

Cement is the most commonly used material for solidification of radioactive wastes 
(DOE 1988). The types of cement used for waste solidification are Portland cement, 
masonry cement, and gypsum (DOE 1988). Special additives have been developed to 
enhance the capabilities of cement-based solidification such as waste loading, contaminant 
leachability, compressive strength, and setting characteristics. 

Filter cake, ion exchange resins, and decontamination solutions are compatible with 
cement-based solidification (DOE 1988). However, cement-based solidification of each 
secondary waste stream generated from treatment of 100 Area groundwater is likely to 
require development of separate recipes or formulations. Differences in cement formulations 
may require separate solidification systems for each secondary waste stream or batch 
processing each secondary waste stream separately. The equipment requirements for 
cement-based solidification depend on pretreatment requirements, physical form, and waste 
volume. 

Pretreatment such as pH adjustment of liquid wastes may be required. Resin 
regenerative wastes may require addition of an acid or caustic for pH adjustment prior to 
solidification. The physical form of secondary wastes will influence equipment specifications 
for items such as piping, pumps, and storage tanks for liquids. Conveying equipment and 
storage bins or silos may also be required. 

The volume of secondary wastes generated will be used to determine whether 
solidification can be accomplished directly within containers or whether larger more complex 
mixing equipment is required. In-container mixing processes are generally applicable to 
small volume waste streams. These processes involve simply adding cement and waste (in 
predetermined proportions) directly into the disposal container and mixing. Mixing can be 
accomplished by placing a mixing weight into the container, sealing the container, and then 
using a drum tumbler or shaker until the contents are thoroughly mixed. Motor driven 
mixing rods are available in which the mixing rod can be either reused or simply left in the 
container (DOE 1988). 
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Large volume waste streams require mixing waste and cement in iarge vessels. This 
type of system consists of storage tanks for liquid wastes, feed hoppers for solid wastes and 
dry materials such as cement and additives. Waste, cement, and water (if necessary) are 
combined in larger mixing vessels. The resulting mixture is then metered and fed into 
disposal containers. This type of solidification process enables continuous processing or may 
be used on a batch-type basis. 

Secondary waste streams which do not require solidification in cement, such as filter 
cartridges, will be packaged directly into disposal containers and transponed to ERDF. 
W-025, or another site. 

1.5.4 Disposal Distances and Location 

1.5.4.1 Liquid Disposal. Treated groundwater is the only liquid effluent generated by this 
alternative and it will be discharged to the Columbia River or reinjected to the aquifer. The 
treatment train described above treats the groundwater for every contaminant except tritium 
(no practicable treatment is currently available for tritium). The tritium levels in most 
plumes in the 100 Area are already below the MCL, thus the water can be discharge directly 
to the river. However, if tritium levels in the effluent exceed the MCL, then the effluent 
cannot be discharged to a surface water (i.e., it doesn't meet drinking water standards). 

Effluent contaminated by tritium above the MCL will be reinjected into the 
groundwater. This establishes an extraction/injection loop which allows time for natural 
radioactive decay of the tritium. The injection point can be chosen such that the travel time 
to the river is sufficient for the tritium to radioactively decay below the MCL before 
reaching the river. Both river discharge and reinjection process options are discussed below. 

1.5.4.1.1 River Discharge. The treated water will be collected in a surge tank to 
determine if is below MCL for the contaminants. If so, the treated water will be directed to 
the river via a buried gravity flow pipeline. It is assumed that the flow would be routed via 
an existing river outfall or a new outfall. An analysis of the condition of existing pipelines 
and outfalls would be required prior to implementation. 

River discharge may require an National Pollutant Discharge Elimination System 
(NPDES) permit. Although some outfalls have been operating under existing NPDES 
permits , additional permitting requirements, if any, have not yet been established for river 
disposal of treated water. Establishing permitting requirements would require discussions 
with regulators. In addition, the Tri-Party Agreement Milestone M-17 requiring cessation of 
liquid effluent discharges by 1995 may affect treated water disposal options. 

1.5.4.1.2 Reinjection System. Following treatment, effluent with tritium levels 
above MCL is to be reinjected into the aquifer beneath the 100 Area. The number and 
location of injection wells will be determined on the basis of hydrologic modeling and 
required flow rates. Design, installation , and equipment requirements for such an injection 
system will similar to the equipment described previously for extraction wells. Treated 
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groundwater will be pumped in a single pipeline. At the injection point, a manifold will be 
used to feed the treated groundwater to each injection well. 

The primary design considerations involved with injection wells are efficiency and 
well life (Driscoll 1986). The efficiency of an injection well is dependent on the selection 
and location of the screen. The well screen should be located in the area of the aquifer 
and/or vadose zone that has the greatest hydraulic conductivity . Screen openings should be 
as large as possible such that treated groundwater can enter the formation without excessive 
pressure build-up. Material selection can be an important consideration for ensuring 
adequate well life. However, due to the quality of treated groundwater exiting the ion 
exchange process, this should not be a major concern. 

1.5.4.2 Disposal of Solidified Residues. Solid wastes generated as a result of treating 
contaminated groundwater are disposed in the 200 Area ERDF (approximately 9 miles from 
the 100 Area). Solidified waste is transported by truck to the 200 Area for disposal. 
Radioactive and mixed secondary waste will meet ERDF acceptance criteria. 

0-... 
"'-..! 
~ 1.5.5 Groundwater Monitoring -::::r o ..... Post-treatment monitoring of 100 Area groundwater will be necessary to ensure that 

established remediation levels have been satisfied and additional sources of contamination are 
not discovered. The number and location of monitoring wells required will be determined 
based on contaminant distribution. Monitoring well design, equipment requirements , and 
installation were described previously under Alternative GW-4. 

1.6 ALTERNATIVE GW-6 

Alternative GW-6 has been developed as a removal, treatment, and disposal general 
response action. The remedial technologies and associated process options initially specified 
for this alternative in the 100 Area FS Phases 1 and 2 (DOE-RL 1994a) have been 
significantly modified. The biodenitrification and ion exchange processes initially specified 
have been determined to be redundant and no longer necessary. This determination is based 
on the capabilities of reverse osmosis for removing contaminants applicable to 
biodenitrification and ion exchange treatment. Based on these modifications, Alternative 
GW-6 now consists of the following remedial technologies and associated process options: 

• removal: 
extraction wells 

• physical treatment: 
air stripping/carbon adsorption (organics) 
filtration (remove suspended solids) 
forced evaporation (for volume reduction prior to solidification) 
reverse osmosis (high molecular weight inorganic contaminants) 
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• stabilization/ solidification: 
cement-based solidification (secondary waste streams) 

• liquid disposal: 
crib disposal 

• solids disposal: 
ERDF 

• monitoring 
groundwater monitoring (100 Area groundwater). 

1.6.1 Objective 

The objective of Alternative GW-6 is identical to that described previously for 
Alternative GW-5. Source to receptor pathways are to be eliminated by complete removal , 
treatment, and disposal of contaminants in the 100 Area. Alternative GW-6 satisfies this 
objective in the same manner as Alternative GW-5 except for the methods of treatment. 
Alternative GW-6 is designed to remove contaminant plumes from the unconfined aquifer; 
treat contaminated groundwater to the levels established by remedial action goals; isolate and 
dispose treatment residuals from the accessible environment; and dispose treated groundwater 
by reinjection to the unconfined aquifer or to the river. 

1.6.2 Size and Configuration 

Alternatives GW-6 and GW-5 are similar in that both al ternatives are developed as 
removal , treatment, and disposal general response actions. The primary difference between 
these alternatives is the treatment technologies specified to achieve remedial action 
objectives. The aspects of alternative GW-6 that are differ from al ternative GW-5 are 
summarized below: 

• biological treatment - no biological treatments are specified in GW-6 
• chemical treatment - no chemical treatment are specified in GW-6 
• physical treatment - only physical treatments are specified in GW-6 
• disposal - crib disposal. 

The primary components of the unit operations required fo r alternative GW-6 are 
presented schematically in Figure D-4. 

1.6.3 Unit Operations 

Figure D-4 is a conceptual flow diagram of the unit operations proposed for 
Alternative GW-6. As noted previously, the biodenitrification and ion exchange unit 
operations initially specified for this alternative in the 100 Area FS Phases 1 and 2 
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(DOE-RL 1994a) are no longer included. In addition, the location within the treatment train 
initially specified for the evaporator has also been changed. Since operable unit-specific 
treatment processes are being considered as opposed to a single l 00 Area treatment facility , 
the primary purpose of the evaporator has changed from volume reduction of groundwater 
entering the treatment system to volume reduction of liquid effluent from the reverse osmosis 
process. Unit operations, equipment requirements and options. and design considerations are 
described below. 

1.6.3.1 Groundwater Extraction System. The groundwater extraction system proposed for 
Alternative GW-6 is identical to the system described for Alternative GW-5. Refer to the 
description presented previously for Alternative GW-5 for details . 

1.6.3.2 Air Stripping/Carbon Adsorption. Air stripping followed by carbon adsorption is 
the initial series of unit operations proposed in this alternative for treating 100 Area 
groundwater. This process removes low concentrations of voe from contaminated 
groundwater. Due to the extent and type of organic contamination in 100 Area groundwater, 
the process would be required only on an as needed basis. Air stripping is generally 
applicable to dilute aqueous wastes with voe concentrations less than approximately 
100 mg/L (Freeman 1989). The voe are removed from groundwater by countercurrent 
gas-liquid desorption. Once removed from the groundwater, voe can then adsorbed onto 
activated carbon. 

Groundwater entering the process is filtered to remove suspended solids. Two 
cartridge filters arranged in parallel are specified for this application to allow for continuous 
operation during maintenance or filter replacement. After filtration , groundwater is pumped 
to the air stripper. 

Several air stripper designs are currently available, however, the most common or 
conventional air strippers are vertical towers filled with a packing media. In this design 
contaminated water enters the top of the tower and falls by gravity through the packing 
media to a collection sump. Simultaneously, uncontaminated air enters from the bottom of 
the tower and is discharged at the top. The packing media maximizes the liquid surface area 
exposed to air flowing countercurrent to the liquid. Depending on water quality, 
packed-tower air strippers can be susceptible to fouling from scaling or solids deposition. 

Newer designs involve low-profile air strippers which are essentially diffused aerators 
that bubble air up through a chamber filled with contaminated water (Reese 1992). 
Low-profile air strippers offer several advantages over conventional packed-tower designs: 
reduced potential for fouling; less maintenance requirements; and higher efficiency at lower 
contaminant concentrations. However, the low-profile design uses higher air/water ratios 
that require higher horsepower blowers and result in increased off-gas volume requiring 
treatment. 

Liquid effluent from the air stripper is pumped to the reverse osmosis system for 
inorganic contaminant removal while voe laden off-gas is treated in carbon adsorption units. 
Two carbon beds in parallel are placed in series with OJ\e polishing carbon bed for removing 
VOC from the air stripper off-gas. Vapor phase carbon adsorption beds are available in 
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disposable canisters or larger reusable vessels. Large activated carbon beds can be 
regenerated or disposed once saturated with contaminants. Treated air is discharged to the 
atmosphere. 

1.6.3.3 Reverse Osmosis System. Following the organics treatment system, reverse 
osmosis is proposed to remove soluble inorganic contaminants, especially those of higher 
molecular weight. Reverse osmosis is a cross-flow membrane separation process that 
purifies contaminated water by application of high pressure which forces pure water through 
a semipermeable membrane, but leaves the contaminants in a concentrated waste stream 
(EPA 1987). The process is commercially available and highly effective for purifying water 
containing dissolved ions and radionuclides. However, a chief disadvantage is the generation 
of a substantial volume of secondary liquid waste that must be volume reduced and solidified 
prior to disposal. 

Reverse osmosis membranes are typically either spiral wound into a cylindrical 
configuration or are fabricated into hollow fibers. The membranes provide a pore size in the 
range of one to ten angstroms (0.0001 - 0.001 microns). There are essentially three types of 
reverse osmosis membranes: cellulose acetate , aromatic polyamides, and thin-film 
composites (Freeman 1989). The thin-film composite type membranes are generally 
considered to be the most effective. 

An reverse osmosis system may consist of three separate components. The first 
component in the system provides pretreatment of the feed stream to comply with the reverse 
osmosis membrane manufactures specifications. The second component is the reverse 
osmosis treatment vessel which, depending on the final system design, may consist of 
multiple reverse osmosis vessels. The third component provides post-treatment to the 
purified effluent to meet reuse standards or to prepare for additional treatment. The third 
component is not considered applicable to this system as any treatment required for additional 
unit operations will be considered pretreatment for that particular system. 

Pretreatment requirements are based on the type and manufacturer of the reverse 
osmosis membrane specified and the condition of the feed stream. If necessary, pretreatment 
will maximize reverse osmosis membrane operating efficiency and reduce the potential for 
fouling. Pretreatment requirements may include (Porter 1990, Freeman 1989, Moghissi et 
al. 1986): 

• elimination of suspended solids 1 micrometer or larger 
• pH adjustment to between 4 and 6 
• addition of precipitation inhibitors 
• removal of oxidizing compounds 
• elimination of organic contaminants 
• temperature elevation. 

The reverse osmosis portion of the system consists primarily of a high pressure pump, 
reverse osmosis module (containing the reverse osmosis membrane) , piping, valves , and 
control and monitoring equipment. The high pressure pump pressurizes feed water to above 
osmotic pressures such that the reverse osmosis phenomenon occurs . The reverse osmosis 
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module contains the membrane packaging and is categorized into four possible designs: plate 
and frame , spiral-wound, tubular, and hollow fine fiber (Porter 1990) . The tubular design 
reverse osmosis module is least susceptible to fouling , has the highest tolerance to suspended 
solids, and has the possibility of mechanical membrane cleaning (Porter 1990). 

1.6.3.4 Evaporation System. Following the reverse osmosis process , forced evaporation is 
proposed to reduce the volume of reverse osmosis concentrate requiring cement 
solidification. Depending on the type of evaporation system specified, concentrations of up 
to 50% total solids can be achieved (DOE 1988). Evaporation technology has been used for 
liquid radioactive waste treatment for several decades (Moghissi et al. 1986). The 
evaporation process involves the use of heat to vaporize water, thereby leaving a 
concentrated solution containing nonvolatile contaminants. The resulting concentrated 
solution requires additional treatment while vaporized water is simply condensed and sent for 
disposal. 

Evaporators generally fall into one of two categories, either natural circulation or 
forced circulation. Natural or forced refers to the way in which liquid waste is circulated 
through the heat exchanger and vapor body. Natural circulation evaporators include 
rising-film and fixed-film types. Forced circulation evaporators include evaporative 
crystallizer, wiped-film , and extruder types. The evaporative crystallizer is the most 
commonly used evaporator for radioactive waste applications (DOE 1988). 

Forced circulation evaporators have proven to be more effective in concentrating 
solids than natural circulation evaporators (DOE 1988). In addition, forced circulation 
evaporators allow separation of the heat transfer, vapor-liquid separation, and crystallization 
functions (Moghissi et al. 1986), thereby facilitating maintenance operations. 

Evaporator energy requirements can be substantially reduced by recycling heated 
vapor generated by the evaporator back into the heat exchanger to facilitate evaporation of 
additional feed waste. Not only is the energy stored in the steam reused to heat feed waste, 
but the need for a condenser is eliminated. This process is commonly referred to as vapor 
recompress1on. Vapor recompression can reduce energy consumption by up to 80% 
(DOE 1988). 

The evaporation system specified for application to Hanford 100 Area groundwater is 
the forced circulation, evaporative crystallizer with mechanical recompression. Due to the 
low capacity of typical evaporators, multiple evaporators may be required. Each evaporator 
system consists of a heat exchanger, vapor body (or flash chamber), recirculation pump, 
entrainment separator, and condenser (or compressor for recompression) . Associated piping, 
valves, feed and effluent pumps, and control and monitoring equipment will be required as 
needed. 

Concentrate from the evaporator is fed to a rotary vacuum drum filter for dewatering. 
A filtration media such as diatomaceous earth is added to the concentrate to facilitate the 
filtration process. The resulting filter cake is collected in a hopper which can be transported 
with industrial equipment such as a forklift to the solidification system. Liquid effluent from 
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the rotary drum filter is recirculated back into the feed stream entering the reverse osmosis 
system. 

1.6.3.5 Cement-Based Solidification System. As described previously for Alternative 
GW-5 , cement-based solidification is proposed for liquid-, sludge-, or slurry-type waste 
streams generated as a result of treating contaminated groundwater (see Table D-2) . 
Solidified wastes will be transported to the 200 Area for disposal. The secondary waste 
streams generated from each treatment system are summarized as follows: 

The secondary waste streams generated by the treatment systems proposed for 
Alternative GW-6 are similar to those generated from the Alternative GW-5 treatment 
systems. Those secondary waste streams unique to Alternative GW-6 include fouled packing 
material from the air stripping tower, spent activated carbon beds, and fouled reverse 
osmosis membranes from the carbon adsorption units. Secondary waste streams in solid 
form such as filter cartridges, air stripper packing material, spent carbon, and fouled reverse 
osmosis membranes, will generally be packaged directly into containers suitable for disposal. 
However, if solidification is required for any of these materials (based on ERDF 
requirements), size reduction may be necessary to ensure complete encapsulation in cement. 

The cement solidification system and materials described previously for Alternative 
GW-5 would be identical to the cement solidification system requirements for this alternative. 
In general, the applicable secondary waste streams will be pretreated (if necessary), mixed 
with cement, and placed in Department of Transportation (DOT) approved containers. After 
the appropriate curing time has elapsed, solidified wastes will be transported by truck to the 
ERDF for disposal. 

1.6.4 Disposal Distances and Location 

1.6.4.1 Liquid Disposal. Disposal of liquid effluents generated by implementation of 
Alternative GW-6 is nearly identical to the previous discussion for Alternative GW-5. 
Surface discharge into cribs is specified for Alternative GW-6 as opposed to the 
reinjection/river discharge technique specified for Alternative GW-5 . 

1.6.4.2 Disposal of Solidified Residues. Disposal of solidified waste generated by 
implementation of Alternative GW-6 is identical to the previous discussion for Alternative 
GW-5. 

1.6.5 Groundwater Monitoring 

As described previously in Alternative GW-5, post-treatment monitoring of 100 Area 
groundwater will be necessary to ensure that established remediation levels have been 
satisfied and additional sources of contamination are not discovered. The number and 
location of monitoring wells required will be determined based on contaminant distribution. 
Monitoring well design, equipment requirements , and installation are the same as described 
previously in Alternative GW-4. 
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Figure B-2 Conceptual In Situ Treatment Alternative GW-4 
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Table B-1 Secondary Waste Streams for Alternative GW-5 

Treatment Description Physical Form 
Process 

Equalization storage tank Tank bottoms Sludge 

Chemical oxidation Filter cartridges Solid 

Chemical precipitation Rotary drum filter cake Filter cake 

Chemical reduction Rotary drum filter cake Filter cake 

Biodenitrification Clarifier concentrate Slurry 

Ion exchange Filter cartridges Solid 

Spent ion exchange resins Solid 

Regenerative waste Slurry 

B-34 



-

DOE/RL-94-67 
Draft A 

Table B-2 Secondary Waste Stream for Alternative GW-6 

Treatment Description Physical Form 
Process 

Equalization storage tank Tank bottoms Sludge 

Air stripping Filter cartridges Solid 

Fouled packing Solid 

Activated carbon Solid 

Reverse osmosis Fouled membranes Solid 

Evaporator Rotarv drum filter cake Filter cake 

B-35 



THIS PAGE INTENTIONALLY 
LEFT BLANK 



-

DOE/RL-94-67 
Draft A -

APPENDIX C 

MODELING DETAILS 



THIS PAGE INTENTIONALLY 
LEFT BLANK 



DOE/RL-94-67 
Draft A 

1.0 GROUND WATER FLOW AND SOLUTE TRANSPORT MODEL DESIGN~ 
CALIBRATION, Ai'ID SE.i~SITIVITY ANALYSIS 

Groundwater flow and solute transport models were developed for both the 100 D/DR 
and 100 H Areas. A general discussion of the modeling was presented in the text. The 
purpose of the this appendix is to discuss the details of the modeling. The models were 
developed using Mode1Cad386 .. , a computer aided design program for groundwater modeling 
developed by Geraghty & Miller (1993) . Mode1Cad386 has an interactive graphical interface 
which provides a fast and accurate method for constructing and calibrating complex 
groundwater flow models. 

1.1 GROUNDWATER FLOW MODELS 

1.1.1 Groundwater Flow Code 

The groundwater flow code used in this evaluation was MODFLOW, a three-dimensional 
finite-difference, groundwater flow model code developed by the USGS (McDonald and 
Harbaugh 1988). The numerical method used in the code to the groundwater flow equation 
results in a series of equations where the hydraulic head at each node of the model grid is 
primarily unknown. The equations are then solved for the head at every node using an 
algebraic procedure for the solution of simultaneous linear equations. The Strongly Implicit 
Procedure (SIP) solver, which is based on an algebraic procedure developed by Weinstein et 
al. (1969), was used in the D/DR and H Area models because of its relatively fast execution 
speed. A complete discussion of the solution method used in the SIP module is provided in 
the MOD FLOW documentation (McDonald and Harbaugh 1988) . 

1.1.2 Model Setup 

The boundary conditions, grid, layering, and model assumptions are discussed in the 
main document. The base of the model for the D/DR Area was constructed by contouring 
geologic data for the base of Ringold Unit E using SURFER (Golden Software 1991). The 
SURFER data were then directly input to MODFLOW using Mode1Cad386 

... For the H Area, 
the Hanford/Ringold interface was contoured using SURFER and input to MODFLOW as the 
base of Layer 1 which ranges in elevation from 107 to 114 m (350 to 374 ft). The base of 
Layer 2 and the base of the model were set to an elevation of 55.5 m (182 ft) which 
corresponds to the top of the Ringold Lower Mud Unit. For the D/DR Area simulation , 
water can exit at the Columbia River and at the constant head boundaries (depending on the 
surrounding heads). For the H Area simulation , water can only exit at the Columbia River. 
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1.1.3 H Area Leakance between Layers 

MODFLOW requires input on the leakance between layers when more than one layer 
is simulated. The leakance is based in the thickness of the layers and the vertical hydraulic 
conductivity. For the H Area model, the leakance value at each node was calculated by 
ModelCad using the these parameters. 

1.1.4 Flow Model Calibration 

For the D/DR Area model, the model was run in the steady-state mode using initial 
data input. The horizontal hydraulic conductivity was adjusted to obtain the best match 
between model predicted and observed water level elevations. The head in the vicinity of 
wells 199-D5-13, 199-DS-20, 199-D8-4, and 199-D8-6 remained too low; therefore the 
conductivity in this area was decreased to 5 mid (16 ft/d). This resulted in the heads shown 
in Table B-1. Because this match appeared to be adequate , the recharge and river bed 
conductance were not changed from the initial inputs. 

The H Area model was initially setup as a 2-dimensional model with the 
Hanford/Ringold contact as the base of the aquifer. This resulted in model-predicted heads 
which were considerably lower than the observed heads. Therefore, an additional layer was 
added to the model to represent a portion of the Ringold Formation and allow the upward 
movement of water to the Hanford formation. The horizontal hydraulic conductivity of the 
aquifers were adjusted to provide the best match between observed and model predicted 
water-level elevations as shown in Table B-2). The model predicted heads do not match the 
observed heads as well as in the D/DR Area. Because the only way to increase the model 
heads is to decrease the hydraulic conductivity and because the conductivities were as low as 
seemed reasonable, the calibration was determined to be adequate. 

1.2 SOLUTE TRANSPORT MODEL 

1.2.1 Solute Transport Code 

The solute transport models were setup using Mode1Cad386
"". The transport code used 

was MT3D"" (S.S. Papadopulos & Associates 1992), a modular three-dimensional transport 
code for the simulation of advection, dispersion , and chemical reactions of dissolved 
constituents in groundwater. MT3D"' uses a mixed Eulerian-Lagrangian approach to the 
solution of the three-dimensional advective-dispersion-reactive equation. The solution was 
performed with the Hybrid Method of Characteristics (HMOC). MT3D"' works in 
conjunction with any block-centered finite difference model , such as MODFLOW. 
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The initial conditions for the D/DR Area were developed using the October through 
December 1992 contoured chromium concentrations from the LFI (DOE-RL 1993b). The 
1992 data set was selected for the initial conditions because there are some uncertainties in 
more recent metals data (Peterson 1993). 

The initial conditions for the H Area were developed by contouring the 1987 
chromium data with SURFER. The 1987 data set was selected because it marked the 
beginning of the RCRA monitoring program and adequate data were available to develop 
contour maps. The SURFER data were then directly input to MT3D using Mode1Cad386 

... 

1.2.3 D Area Sensitivity Analysis 

As mentioned in the main document, a variety of transport parameters were run to 
evaluate the sensitivity of the model to porosity , dispersivity , and retardation. The results 
from all of these runs are shown in Table B-3. This table indicates that the model is not 
very sensitive to porosity or retardation . The model is the most sensitive to dispersivity. 

1.2.4 H Area Calibration 

The H Area model was calibrated by running the model with the initial conditions for 
5 years and attempting to match October/November 1992 chromium data. The calibration 
was performed by adjusting the dispersivity, retardation, and porosity. A summary of the 
calibration runs is shown in Table B-4. A summary of the results from these runs is shown 
in Tables B-5 and B-6. Run 10 was selected to perform the remedial alternative analyses 
because it has the lowest mean error of the three runs which simulated the river with the 
river package. The river package is believed to best represent the interaction between the 
aquifer and the Columbia River; comparing runs 10 and 11 shows that there is very little 
difference in the contaminant distribution between the two boundary options. 
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Table C-1 100 D/DR Area Calibrated Groundwater Flow Model Statistics 

Well Name Observed Head Model Predicted Head Error 
(m) (m) (m) 

199-D2-6 116.91 116.85 0.06 

199-D2-5 117.31 117.34 -0.03 

199-D5-19 117.25 117.32 -0.07 

199-D5-18 117.13 117.29 -0.16 

199-D5-17 117.22 117.25 -0.03 

199-D5-12 117.07 117.21 -0.14 

199-DS-15 117.03 117.06 -0.03 

199-D5-14 116.90 116.96 -0.06 

199-D5-16 116.94 117.14 -0.20 

199-D5-13 116.83 116.73 0.10 

199-DS-20 116.49 116.24 0.25 

199-DS-6 116.66 116.43 0.23 

199-DS-5 116.27 116. 10 0.17 

199-DS-55 115.97 115.97 -0.00 

199-DS-53 115.96 116.08 -0.12 

199-DS-3 115.97 116.32 -0.35 

199-D8-54A 115.97 116.03 -0.06 

Mean Error = -0.026 
Error Standard Deviation = 0.152 
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Table C-2 100 H Area Calibrated Groundwater Flow Model Statistics 

Well Name Observed Head Model Predicted Head Error 
(m) (m) (m) 

199-H4-15A 113. 78 113 .21 0.57 

199-H4-8 113.93 113.51 0.42 

199-H4-7 114.04 113.69 0.35 

199-H4-4 113.64 113.15 0.49 

199-H4-12A 113.72 113.17 0.55 

199-H4-10 113. 78 113.24 0.54 

199-H4-l 1 113.51 113.14 0.37 

199-H4-14 114.19 113.82 0.37 

199-H3-2A 114.45 114. 14 0.31 

199-H3-1 114.59 114.41 0.18 

199-H4-45 113.87 113.54 0.33 

199-H6-1 113.90 113.64 0.26 

199-H5-1 114.58 114.59 -0.01 

199-H4-13 113.41 113.12 0.29 

199-H4-9 113.83 113.44 0.39 

Mean Error = 0.359 
Error Standard Deviation = 0.148 
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Table C-3 100 D/DR Area Sensitivity Analysis Data 
(Page 1 of 2) 

Porosity Retardation Dispersivity l\fass I M!W 
Factor DVDt (m) Removed Removed 

at River at Wells 
Nodes (kg) 
(kg) 

0.20 25 10/1 76.61 na 

0.15 25 10/1 81.61 na 

0.25 25 10/1 72.44 na 

0.20 l 10/1 78 .83 na 

0.20 10 10/1 88 .83 na 

0.15 10 10/1 90.75 na 

0.25 10 10/1 86.70 na 

0.25 50 10/1 61.38 na 

0.20 25 100/10 88.5 na 

0.15 25 100/10 90.59 na 

0.25 25 100/10 86.68 na 

0.20 10 I 00/ IO 93.84 na 

0 . 15 10 100/10 94.66 na 

0.25 10 100/10 92.91 na 

0.25 50 100/10 82.25 na 
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Table C-3 100 D/DR Area Sensitivity Analysis Data 
(Page 2 of 2) 

Porosity Retardation Dispersivity MJW M1W 
Factor DI/Dt (m) Removed Removed 

at River at Wells 
Nodes (kg) 
(kg) 

0.20 25 10/1 3.04 na 

0.20 10 10/1 3.14 na 

0.20 25 100/10 4 .87 na 

0.20 10 100/10 5.18 na 

0.20 25 10/1 1.88 418.2 

0.20 10 10/1 1.72 346.5 

0.20 25 100/10 3.32 377.12 

0.20 10 100/10 

0.20 25 10/1 3.03 1.30 

0.20 10 10/1 3.16 12.77 

0.20 25 100/10 5.01 10.65 

0.20 10 100/10 
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Table C-4 Summary of H Area Transport Calibration Runs 

Run Longitudinal Transverse Porosity Retardation River Boundary 
Number Dispersivity Dispersivity 

(m) (m) 

l 1 0.1 0.20 100 Constant Head 

2 10 1 0.20 100 Constant Head 

3 10 1 0.20 50 Constant Head 

4 10 1 0.20 25 Constant Head 

5 100 50 0.30 17 River Boundary 

6 100 10 0.20 25 Constant Head 

7 10 1 0.20 13 Constant Head 

8 30 3 0.20 25 Constant Head 

9 5 0.5 0.30 17 River Boundary 

10 5 0.5 0.20 25 River Boundary 

u· 5 0.5 0.20 25 Constant Head 

• Same as run 10 with the river as a constant head boundary 
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Well Number Oct/Nov 199 Run 1 Run2 Run 3 Run4 
199-H4-15A 120 136.16 129.4 117.45 94.01 
--· - -- - -- ·- - --- ---- - . -- -- - ---- -· 
199-H4-5 80 174.91 158.04 132.44 94.531 ----- -
199-H4-12 290 217.25 205.4 190.63 166.21 

-
199-H4-8 130 116.51 99.761 84.607 63.467 
-- · -
199-H4-7 110 136.94 122.21 110.3 93.736 ----- -
199-H4-6 110 59.346 56.746 53.6 46.993 ---- ~ 
199-H4-9 75 169.44 141 .2 117.43 84.397 

·· - - . - ·- - - - --- - -- - - .. --- . - - -- ·- - - - - --- - - - - ----
199-H4 -3 44 285.82 231.03 178.23 115.85 - - -- - -- ---- -- - . . -- -- -- - --
199-H4-4 110 275.96 257.75 237.78 203.78 -------- - - -· - -- · ---- -- --------
199-H3-2A 50 40 .153 41 .399 39.589 36.37 
. - -- . -- -- - - - -- .. ---- - --- - - - -- - ---- --- -- ----
199-H4-14 360 NA 239.08 224.32 204.07 .. . -- --- . .. - - - -- --- · 
199-H4-8 210 NA 209.45 169.28 116.25 
-- -- . --- - ·- --- - ------ - - - --- - -
199-H4-11 110 NA 113.3 109.33 103.65 
- --- ----- . - ·--- --- - - -- ---- -- - - -- - -- --- -
199-H4-13 84 NA 32.59 33.135 32.778 - --- - - - - - - -- -· - -·- --- - - ·-- -·· -- --- --------
199-H4-48 4.5 NA 172.91 164.4 146.65 ------- - ------ --- - ----- - - ·--
199-H4-49 66 NA 95.773 90.677 80.316 

. - ... - -· - . - -- . --- - . -- - --- - - --- --
199-H4-47 4.3 158.55 151 .72 142.3 126.86 
·-- ------ . - - - - -· - ·- - - ·--- - ------·- - -- - --· 
199-H4-46 52 .7 99.137 95.478 91 .289 83.388 
·-- ----- - ---·- ·- -- - ------ - -· ·----- - ---- ·- -
199-H5-1 84.4 40.076 41 .23 39.812 36.976 - -- - ·- - -- - .. --- . - - - - - -- -- -- · - - - - . . 
199-H6-1 45.6 19.838 19.103 18.265 16.897 
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1.0 COST MODEL DETAILS AND ASSUMPTIONS 

This appendix presents the details of the cost estimates for the 100-HR-3 OU FFS. Included are 
assumptions and other criteria used to establish costs of implementing each remedial alternative. 
Four subsections are provided that include: 

Section 1.1 Present Worth Tables 
Capital expenditures and operation and maintenance costs are tabulated by 
year and linked with the discount factors to arrive at a present worth for 
that remedial technology. Dollar amounts for capital and operation and 
maintenance are taken from Cost Summary Sheets provided in Section 
1.3. 

Section 1. 2 Cost Model Assumptions 
Included are assumptions for each remedial alternative by 
task/subtask/sub-subtask. The source for costs associated with the 
task/subtask/sub-subtask assumption(s) are also provided. 

Section 1.3 Cost Summary Sheets 
The cost summary tables provide a link between the remedial alternative 
cost models and their respective present worth. It is here that capital and 
operation and maintenance costs are summed by year for subsequent entry 
into the present worth tables. 

Section 1.4 Remedial Alternative Cost Models 
Cost elements of each remedial alternative are listed by task/subtask/sub
subtask using the MCACES cost model software. Additional details such 
as lineal feet of pipe, pump size, and flow capacity of equipment are also 
included. 

Adders such as tax. project management costs , and contingencies are 
introduced into the remedial alternative cost at this stage. 

D-3 
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SECTION 1.1 PRESENT WORTH TABLES 
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PRESENT WORTH CALCULATIONS 

100 O/DR AREA: INSTITUTIONAL CONTROLS 

ANNUAL DISCOUNT RA TE = 5% 

CAPITAL O&M 
YEAR COST COST 

0 $0 $0 
1 $0 $107,931 
2 $0 $107,931 
3 $0 $107,931 
4 $0 $107,931 
5 $0 $107,931 
6 $0 $107,931 
7 $0 $107,931 
8 $0 $107,931 
9 $0 $107,931 
10 $0 $107,931 
11 $0 $107,931 
12 $0 $107,931 

TOTAL COST OF THE ALTERNATIVE: 

DISCOUNT ANNUAL 
FACTOR EXPENDITURE 

1.0000 $0 
0.9524 $107,931 
0.9070 $107,931 
0.8638 $107,931 
0.8227 $107,931 
0.7835 $107,931 
0.7462 $107,931 
0.7107 $107,931 
0.6768 $107,931 
0.6446 $107,931 
0.6139 $107,931 
0.5847 $107,931 
0.5568 $107,931 

::_:::::/rt= 

D-5 

PRESENT 
WORTH 

$0 
$102,793 
$97,893 
$93,231 
$88,795 
$84,564 
$80,538 
$76,707 
$73,048 
$69,572 
$66,259 
$63,107 
$60,096 

:f~~ttr 

$956,603 
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PRESENT WORTH CALCULATIONS 

100 0/DR AREA: SHEET PILE BARRIER 

ANNUAL DISCOUNT RA TE == 5% 

CAPITAL O&M 
YEAR COST COST 

0 $11,018,880 $0 
1 $0 $1 ,402.172 
2 $0 $1 ,367,492 
3 $0 $1 ,426,602 
4 $0 $1 ,367,492 
5 $0 $1 ,367,492 
6 $0 $1,426,602 
7 $0 $1 ,367,492 
8 $0 $1,367,492 
9 $0 $1 ,426,602 
10 $0 $1 ,367,492 
11 $0 $1,367,492 
12 $32,200 $1,367,492 

TOTAL COST OF THE ALTERNATIVE: 

DISCOUNT 
FACTOR 

1.0000 
0.9524 
0.9070 
0.8638 
0.8227 
0.7835 
0.7462 
0.7107 
0.6768 
0.6446 
0.6139 
0.5847 
0.5568 

D-6 

ANNUAL 
EXPENDITURE 

$11 ,018,880 
$1,402,172 
$1 ,367,492 
$1 ,426,602 
$1 ,367,492 
$1 ,367,492 
$1 ,426,602 
$1,367,492 
$1,367,492 
$1 ,426,602 
$1 ,367,492 
$1,367,492 
$1 ,399,692 

PRESENT 
WORTH 

$11 ,018,880 
$1,335,429 
$1,240,315 
$1 ,232,299 
$1 ,125,036 
$1,071 ,430 
$1 ,064,530 
$971 ,877 
$925,519 
$919,588 
$839,503 
$799,573 
$779,349 

::i ~~~~~i~L ... ·. 

$23,323,326 
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PRESENT WORTH CALCULATIONS 

100 D/DR AREA: REMOVAL, TREATMENT, AND DISPOSAL ALTERNATIVE WITH ION EXCHANGE 

ANNUAL DISCOUNT RA TE = 5% 

CAPITAL 
YEAR COST 

O&M 
COST 

0 $3,376,670 $0 
1 $0 $1,326,166 
2 $0 $1,250,906 
3 $0 $1,428,966 
4 $0 $1,250,906 
5 $0 $1 ,250,906 
6 $0 $1,250,906 
7 $0 $1,250,906 
8 $0 $1,250.906 
9 $0 $1,250.906 
10 $0 $1,250,906 
11 $0 $1,250,906 
12 $32,330 $1,250.906 

TOTAL COST OF THE ALTERNATIVE: 

D-7 

DISCOUNT 
FACTOR 

1.0000 
0.9524 
0.9070 
0.8638 
0.8227 
0.7835 
0.7462 
0.7107 
0.6768 
0.6446 
0.6139 
0.5847 
0.5568 

ANNUAL 
EXPENDITURE 

$3,376,670 
$1,326,166 
$1,250,906 
$1,428,966 
$1,250,906 
$1,250,906 
$1 ,250,906 
$1,250,906 
$1,250,906 
$1,250,906 
$1,250,906 
$1,250,906 
$1,283,236 

PRESENT 
WORTH 

$3,376,670 
$1,263,040 
$1,134,572 
$1,234,341 
$1,029,120 
$980,085 
$933,426 
$889,019 
$846,613 
$806,334 
$767,931 
$731,405 
$714,506 

$14,707,062 
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PRESENT WORTH CALCULATIONS 

100 D/DR AREA: REMOVAL, TREATMENT, AND DISPOSAL ALTERNATIVE WITH REVERSE OSMOSIS 

ANNUAL DISCOUNT RA TE = 5% 

CAPITAL 
YEAR COST 

O&M 
COST 

0 $3,291 ,910 $0 
1 $0 $1 ,729,582 
2 $0 $1 ,654,352 
3 $0 $1 ,832,412 
4 $0 $1 ,654,352 
5 $0 $1 ,654,352 
6 $0 $1,832,412 
7 $0 $1 ,654,352 
8 $0 $1 ,654,352 
9 $0 $1,832,412 
10 $0 $1,654,352 
11 $0 $1,654,352 
12 $32,330 $1 ,654,352 

TOTAL COST OF THE ALTERNATIVE: 

DISCOUNT 
FACTOR 

1.0000 
0.9524 
0.9070 
0.8638 
0.8227 
0.7835 
0.7462 
0.7107 
0.6768 
0.6446 
0.6139 
0.5847 
0.5568 

D-8 

ANNUAL 
EXPENDITURE 

$3,291 ,910 
$1,729,582 
$1 ,654,352 
$1,832,412 
$1,654,352 
$1,654,352 
$1 ,832,412 
$1 ,654,352 
$1,654,352 
$1 ,832,412 
$1,654,352 
$1 ,654,352 
$1,686,682 

PRESENT 
WORTH 

$3,291 ,910 
$1,647,254 
$1,500,497 
$1 ,582,837 
$1,361 ,035 
$1,296,185 
$1 ,367,346 
$1 ,175,748 
$1,119,665 
$1,181 ,173 
$1,015,607 
$967,300 
$939,145 

$18,445,702 
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PRESENT WORTH CALCULATIONS 

100 H AREA: INSTITUTIONAL CONTROLS 

ANNUAL DISCOUNT RA TE = 5% 

CAPITAL 
YEAR COST 

O&M 
COST 

DISCOUNT 
FACTOR 

0 $0 $0 1.0000 
1 $0 $107,931 0.9524 
2 $0 $107,931 0.9070 
3 $0 $107,931 0.8638 
4 $0 $107,931 0.8227 
5 $0 $107,931 0.7835 
6 $0 $107,931 0.7462 
7 $0 $107,931 0.7107 
8 $0 $107,931 0.6768 
9 $0 $107,931 0.6446 
10 $0 $107,931 0.6139 
11 $0 $107,931 0.5847 
12 $0 $107,931 0.5568 

TOTAL COST OF THE ALTERNATIVE: 

D-9 

ANNUAL 
EXPENDITURE 

$0 
$107,931 
$107,931 
$107,931 
$107,931 
$107,931 
$107,931 
$107,931 
$107,931 
$107,931 
$107,931 
$107,931 
$107,931 

PRESENT 
WORTH 

$0 
$102,793 
$97,893 
$93,231 
$88,795 
$84,564 
$80,538 
$76,707 
$73,048 
$69,572 
$66,259 
$63,107 
$60,096 

$956,603 
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PRESENT WORTH CALCULATIONS 

100 H AREA: HYDRAULIC CONTROL 

ANNUAL DISCOUNT RA TE = 5% 

CAPITAL 
YEAR COST 

O&M 
COST 

DISCOUNT 
FACTOR 

0 $3,896,880 $0 1.0000 
1 $0 $656,640 0.9524 
2 $0 $626,560 0.9070 
3 $0 $833,670 0.8638 

4 $0 $626,560 0.8227 
5 $0 $626,560 0. 7835 
6 $0 $833,670 0. 7462 
7 $0 $626,560 0. 7107 
8 $0 $626,560 0.6768 
9 $0 $833,670 0.6446 
10 $0 $626,560 0.6139 
11 $0 $626,560 0.5847 
12 $32,230 $626,560 0.5568 

TOTAL COST OF THE ALTERNATIVE: 

D-10 

ANNUAL 
EXPENDITURE 

$3,896,880 
$656,640 
$626,560 
$833,670 
$626,560 
$626,560 
$833,670 
$626,560 
$626,560 
$833,670 
$626,560 
$626,560 
$658,790 

PRESENT 
WORTH 

$3,896,880 
$625,384 
$568,290 
$720. 124 
$515,471 
$490,910 
$622,085 
$445,296 
$424,056 
$537,384 
$384,645 
$366,350 
$366,814 

$9,963,688 
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PRESENT WORTH CALCULATIONS 

100 H AREA: REMOVAL, TREATMENT, AND DISPOSAL ALTERNATIVE WITH ION EXCHANGE 

ANNUAL DISCOUNT RA TE = 5% 

CAPITAL 
YEAR COST 

O&M 
COST 

DISCOUNT 
FACTOR 

ANNUAL 
EXPENDITURE 

PRESENT 
WORTH 

0 $5,828,020 $0 1.0000 $5,828,020 $5,828,020 
1 $0 $1,994,513 0.9524 $1,994,513 $1,899,574 
2 $0 $1,919,253 0.9070 $1,919,253 $1,740,762 
3 $0 $2,126,843 0.8638 $2,126,843 $1,837,167 
4 $0 $1,919,253 0.8227 $1,919,253 $1 ,578,969 
5 $0 $1,919,253 0.7835 $1,919,253 $1,503,735 
6 $0 $2,126,843 0.7462 $2,126,843 $1,587,050 
7 $0 $1,919,253 0.7107 $1,919,253 $1,364,013 
8 $0 $1,919,253 0.6768 $1,919,253 $1,298,950 
9 $0 $2,126,843 0.6446 $2, 126,843 $1,370,963 
10 $0 $1,919,253 0.6139 $1,919,253 $1,178,229 
11 $0 $1,919,253 0.5847 $1,919,253 $1,122,187 
12 $32,300 $1,919,253 0.5568 $1,951,553 $1,086,625 

TOTAL COST OF THE ALTERNATIVE: $23,396,246 
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PRESENT WORTH CALCULATIONS 

100 H AREA: REMOVAL, TREATMENT, AND DISPOSAL ALTERNATIVE WITH REVERSE OSMOSIS 

ANNUAL DISCOUNT RA TE = 5% 

CAPITAL O&M DISCOUNT ANNUAL PRESENT 
YEAR COST COST FACTOR EXPENDITURE WORTH 

0 $7,161 ,350 $0 1.0000 $7,161 ,350 $7,161,350 
1 $0 $2,388, 125 0.9524 $2,388,125 $2,274,450 
2 $0 $2,312,895 0.9070 $2,312,895 $2,097,796 
3 $0 $2,520,435 0.8638 $2,520,435 s2.1n.152 
4 $0 $2,312,895 0.8227 $2,312,895 $1,902,819 
5 $0 $2,312,895 0.7835 $2,312,895 $1,812,153 
6 $0 $2,520,435 0.7462 $2,520,435 $1 ,880,749 
7 $0 $2,312,895 0.7107 $2,312,895 s1 ,643,n4 
8 $0 $2,312,895 0.6768 $2,312,895 $1 ,565,367 
9 $0 $2,520,435 0.6446 $2,520,435 $1,624,672 
10 $0 $2,312,895 0.6139 $2,312,895 $1,419,886 
11 $0 $2,312,895 0.5847 $2,312,895 $1,352,350 
12 $32,300 $2,312,895 0.5568 $2,345,195 $1,305,805 

: :':~llm3?J3.L ...... 

TOTAL COST OF THE ALTERNATIVE: $28,218,323 
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SECTION 1.2 COST MODEL ASSUMPTIONS 

D-13 



0 
I ..... 

.J::. 

TASK NUMBER 

ANA:02.08.02. 
Ground Water 
Analysis (Yrs 1-12) 

WHC:02 .08.02 . 
Ground Water 
Analysis (Yrs 1-12) 

WHC:02.08 .04. 
Ground Water 
Monitor Samples 

WHC:13 .21.11 
Prepare Annual 
Report (Yrs 1-12) 

• 

• 
• 

• 

• 

• 

• 

• 

911' 13291. 0973 

D/DR INSTITUTIONAL CONTROLS/CURRENT ACTION 

ASSUMPl'IONS JUSTIFICATION 

Assume sampling of 7 monitoring wells on a semiannual basis for DOE Cost Meeting 
the 12-year lifecycle (14 samples/yr) 
All on-site sample analyses performed by WHC mobile lab . 
I 0% off-site verification analysis of reduced analyte list with CLP 
protocol. (I 0% of 14 = I ea) 

Assume sampling of 7 monitoring well on a semiannual basis for DOE Cost Meeting 
the 12-year lifecycle ( 14 samples/yr) - Total samples = 14 
90% of samples for analysis at mobile lab 
(90% of 14 = 13) 

Assume sampling of 7 monitoring wells on a semiannual basis for DOE Cost Meeting 
the 12-year lifccycle. (14 samples/yr) 
Assume 2 fi eld technicians for 6 hours on a semiannual basi~ for 
the 12-year lifccycle. (24 hrs/yr) 

Assume 2 fTE's for 6 months each year HR-3 Cost Workshop 



C, 
I ,__ 

lJI 

TASK NUMBER 

ANA:02 .08.02. Ground 
Water Analysis Yr 1-12 

SUB:01.02. Mobilize 
Trailers 

SUB:01.04. Setup Trailers 

SUB:0 1.04 .02 . Construct 
Decon Area 

SUB:01.04.03. Site Survey 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

9'H 3291 .. 097~ 

D AREA SHEET PILE 

ASSUMPTIONS JUSTIFICATION 

Assume sampling of 7 monitoring wells on a Best professional judgement 
semiannual basis for the 12-year lifecycle . 
(I 4 samples) 
Assume monthly performance monitoring of 7 wells Best professional judgement 
for the 12-year lifecycle. 
(84 Samples) 
- Total samples = 98 
All on-site sample analyses performed by WHC DOE Cost Meeting 
mobile lab 
10% off-site verification analysis of reduced analyte DOE Cost Meeting 
list with CLP protocol. 
(10% of 98 == 10 ea) 

Includes mobilization of field office, storage, and Best professional judgement 
decontamination trailers 

Includes set up of field office, storage, and Best professional judgement 
decontamination trailers 

Work to be Performed: Best professional judgement 
Construct decontamination area/pad for equipment 
and vehides 
Crew and Equipment: 
Fixed Price Contractor: I Group 6 Operator, 3 Group 
I Laborers, and 3 Group 2 Laborers 
Equipment: I Backhoe, I pickup truck 
Output: 
Assumed duration for this activity is 3 crew days. 
Allowance for Tank 
Assume 1000 gal plastic tank for water collection 

Survey site for construction Best professional judgement 



9'H 3291 .. 0975 

TASK NUMBER ASSUMPTIONS JUSTIFICATION 

SUB:01.05 . Construct • Includes connections for temporary electricty, Best professional judgement 
Temporary Utilities telephone , water , and sewer faciliti es 

SUB:01 .06 Pre- • Includes pre-construction submittals by fixed-price Best professional judgement 
Construction Submittals contractor 

SUB:03.03. Earthwork • Includes dirtwork to prepare site Best professional judgement 

SUB:03.04. • Access Roads to Wells Wall length and well spacing 
Roads/Parking / Assume 1500 If of road per well , 10 ft wide , nati ve utilized to estimate road placeme nt, 
Curbs/Walks materials Richardson Cost Estimating Guide 

1500 If /we ll x 4 wells = 6000 If 

SU B:06.0 I .0 I . Well • Drill/Install Extr/Inject Wells Modelling, geological reports , and 
Drilling & Construction Note: 2 new extraction wells and 2 new injectio n actual costs from WHC RC RA 

CJ 
I wells, I 00 ft deep, 8 in diameter, screened for 50 ft. drilling program -°' Unit cost is assumed to include handling and 

packaging of contaminated well cuttings, transport to 
the disposal facility and associated disposal fees . 

• Allowance well Head Covers Best professional judgement 
Assume manhole type cover a t each well head 

• Allowance for Well Pumps-20 gpm Best professio nal j udge ment 
• Allo wance fo r Water Level Monitoring Best professional judgement 

Instrumentation 
Assume 5 piezometers per extraction well using well 
points 

• Allowance fo r Well Testing Best professional judgement 

SUB:06.01.04. Operations • Allowance for Well Workover Best professional judgement 
and Maintenance 3,6,9 Assume I every 3 years for each well for the 12 -year 

lifecycle. Workovers in years 3,6,9 
• Allowance for Well Pump Best professional judgeme nt 

Assume I pump replacement per extraction well 
every three years for the 12-year lifecycle. Pump 
replacement in years 3,6,9. 
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TASK NUMBER 

SUB:06.01 .9X . Site Piping 

SUB:06.03. 
Sheet Pile 

SUB:20.04. Site 
Restoration 

SUB:21 .02 .02 Demobilize 
Personnel and Equipment 

SUB:21 .04 .02 . Demobilize 
Temp Facilities 

SUB:21.05 Disconnect 
Temporary Utilities 

• 

• 

• 

• 

• 

• 

• 

• 
• 

• 

9'H 329 i .0976 

ASSUMPTIONS JUSTIFICATION 

Allowance for Piping from extraction well to Wall length and well spacing used 
consolidation facility . to estimate flowline length, best 
Assume 1500 If of double-wall PVC piping per professional judgement 
extraction well. 1500 If /well x 2 wells = 3000 If 
Allowance for Force Main Discharge Piping 
Assume 1500 If of double-wall PVC piping per 
injection well. 1500 If /well x 2 wells = 3000 If 

Construct Sheet Pile Wall Vendor quote 
Assume 50 ft deep x 4300 If 
Includes mob of equipment, excavation, and 
installation of sheet piles. 

Includes revegetation at end of project Best professional judgement 

Includes demobilization of field office, storage, and Best professional judgement 
decontamination trailers 

Includes decomobilization of field office, storage , and Best professional judgement 
decontamination trailers 
Crew and Equipment: 
Fixed Price Contractor: I Group 6 Operator, 3 Group 
I Laborer, and 3 Group 2 Laborers 
Equipment: I backhoe, I pickup truck 
Output: 
Assumed duration for this activity is I crew day 

Includes disconnecting electricity, telephone, water, Best professional judgement 
and sewer services 
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TASK NUMBER 

SUB:21 .04 .02 . Remove 
Decon Area 

SUB:21.06. Post-
Construction Submittals 

WHC:02.08.02 . Ground 
Water Analysis 

WH C:02.08 .03 . Take 
Ground Water Samples 

WHC:06 .03 . Vertical 
Barrier (Sheet Pile Wall) , 
Yr 1 

• 

• 

• 

• 

• 

• 

• 

• 

• 

9'{, J 3291. 0977 

ASSUMPTIONS JUSTIFICATION 

Crew and Equipment: Best professional judgement 
Fixed Price Contractor:! Group 6 Operator , 3 Group 
1 Laborers , and 3 Group 2 Laborers 
Equipment: 1 backhoe, 1 pickup 
Output: 
Assumed duration for this activity is 1 crew day . 

Includes post-construction submittals by fixed-price Best professional judgement 
contractor 

Assume sampling of 7 monitoring wells on a DOE Cost Meeting 
semiannual basis for the 12-year lifecycle. 
(14 samples) 
Assume monthly performance monitoring of 7 wells Best professional judgement 
for the 12-year lifecycle. 
(84 samples) 
- Total samples = 98 
90% of samples analyzed by mobile lab DOE Cost Meeting 
(90% of 98 = 88) 
All on-site samples analyses performed by WHC DOE Cost Meeting 
mobile lab 

Assum e sampling of 7 monitoring wells on a DOE Cost Meeting 
semiannual basis for the 12-year lifecycle. 
(14 samples) 
Assume 2 Field Technicians for 6 hours on a Best professional judgement 
semiannual basis for the 12-year lifecycle. 
(24 hrs / yr) 

Assume WHC QA and Safety oversite for the Best professional judgement 
construc tion project. 
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TASK NUMBER 

WHC:06 .05 . Operatio n and 
Mainte nan~e 

WHC: I 3.21.11 Prepare 
Annual Report Yr I 

WHC: I 3.21.11. Prepare 
Annua l Report Yrs 2-12 

• 

• 

• 

ASSUMPTIONS JUSTIFICATION 

WHC Allowance for Electricity Vendor catalogs , vendor quotes 
Wells: 147 kW - h/d 
Assume 24 hr/day x 365 days/ yr 
Total= 53,600 kW - h/yr 

Assume 2 FTE's for 6 months per year HR-3 Cost Workshop 

Assume 2 FTE's for 4 months per year HR-3 Cost Workshop 



0 
I 

N 
0 

TASK NUMBER 

ANA:02 .08.02 . Ground 
Water Analysis Yr - I 

ANA:02.08 .03 . Ground 
Water Anal ysis Yrs 2-12 

• 

• 

• 

• 

• 

• 

• 

• 

• 

911· f 3291 .. 0979 

D AREA ION EXCHANGE 

ASSUMPTIONS JUSTIFICATION 

Assume shake-down period with following sampling Best professional judgement 
of treatment system: 
- First 2 days: Sample every four hours of 

influent and effluent (24 samples) 
- Next 5 days: I sample per day of influe nt and 

effluent (IO samples) 
- Next 7 weeks: l sample per week of influent 

and effluent 
( 14 samples) 

l sample per ion exchange media canister Best professional judgement 
regeneration (7 days) of the influent and effluent for 
the 12-yr lifecycle (104 samples/yr) 
Assume sampling of 7 monitoring wells on a Best professional judgement 
semiannual basis for the 12-year lifecycle 
(14 samples / yr) 
- Total samples= Yr l - 166 
All on-s ite sample analyses performed by WH C DOE Cost Meeting 
mobile lab 
I 0% off-site ve rification analysis of reduced ana lyte DOE Cost Mee t ing 
list with CLP protocol. 
- (10% of 166 = 17 ea) 

Assume I sample per ion exchange media canister Best professional judgement 
regeneration (7 days) of influent and effluent for the 
12- yr lifecycle . 
104 samples/yr) 
Assume sampling of 7 monitoring wells on a Best professional judgement 
semiannual basis for the 12-yr lif ecycle 
(I 4 samples/ yr) 
All on - site samples analyses performed by WH C DOE Cost Meeting 
mobile lab 
10% off - site verification a nalysis of redu ced anal yte DOE Cost Mee ting 
list with CLP protocol 
(10% of 118 - 12 ea) 



9'1· f 3291 .. 0980 

TASK NUMBER ASSUMPTIONS JUSTIFICATION 

SUB:0 1.02.02 Mobilize • Includes mobilization of field office, storage, and Best professional judgement 
Trailers decontamination trailers 

SUB:0 1.04.01 Setup • Includes setup of field office, storage, and Best professional judgement 
Trailers decontamination trailers 

SUB:0 1.04.02 . Construct • Work to be Performed: Best professional judgement 
Decon Arca Constru~t decontamination area/pad for equipment 

and vehicles. 
• Crew and Equipment 

Fixed Pri~e Contractor: I Group 6 Operator, 3 Group 
I Laborers, and 3 Group 2 Laborers 
Equipment: I backhoe, I pickup truck 

• Output: 
Assumed duration for this activity is 3 crew days 

• Allowance for Tank 

0 
Assume 1000 gal plastic tank for water collection 

I 

N SU B:0 1.04.03 Site Survey • Survey for artifacts Best professional judgement 

SUB:01.05 Construct • Includes connections for temporary electricity, Best professional judgement 
Temporary Utilities telephone, water, and sewer facilities 

SUB:01.06 Pre- • Includes pre-construction submittals by fixed-price Best professional judgement 
Construction Submittals contractor 

SUB:03 .03 Earthwork • Includes dirtwork to prepare site Best professional judgement 

SUB:03 .04 . • Access Roads to Wells Well spacing utilized to estimate 
Roads/Pa rking/ C urbs / Assume 1500 If of road per well, 10 ft wide, nati ve road placeme nt, Richardson Cost 
Walks materials Estimating Guide 

1500 If / we ll x I 2 wells = 18,000 If 

SUB:03 .05 . Fencing • Allowance for Permanent Fencing Industry standard, Best professional 
Assume 7 ft high security fence judgement 

SUB:03 .06 Electrical • Includes pulling power to site Best professional judgement 
Distribution 
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TASK NUMBER 

SUB:06. Groundwater 
Collection and Control 

SUB:06.01.04. Operations 
and Maintenance 3, 6, 9 

• 

• 
• 

• 

• 

• 

• 

• 

• 

91i·l 3291.098 l 

ASSUMPTIONS 

Drill/install extraction wells 
Note: 6 new extraction wells and 6 new injection 
wells, 100 ft deep, 8 in diameter, screened for 50 ft. 
Unit cost is assumed to include handling and 
packaging of contaminated well cuttings, transport to 
the disposal facility, and associated disposal fees . 
Allowance for Well Pumps and Installation - IO G PM 
Allowance for Controls and Connections at Well 
Heads 
Allowance for Water Level Monitoring 
Instrumentation 
Assume 5 peizometers per extraction well using well 
points . 
Allowance for Well Head Covers 
Assume manhole type cover at each well head 
Allowance for Well Testing 

Allowance for Well Workover 
Assume I workover every 3 yrs for each well for the 
12-year lifecycle. 
Workovers in year 3,6,9 
Allowance for Well Pump Replacement 
Assume one pump replacement and installation per 
well eve ry 3 years for the 12 - year lifecycle 
Replace ment in years 3,6 ,9 

JUSTIFICATION 

Modelling, geological reports, and 
actual costs from WHC RCRA 
drilling program 

Richardson Cost Estimating Guide, 
Best professional judgement 

Uest professional judgement 

Best professional judgement 

Best professional judgement 

Best professional judgement 

Best professional judgement 

Best professional judgement 
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TASK NUMBER 

SUB:06.01.9X. Site Piping 

SUB: 12. Chemical 
Treatment 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

91~· I 3291. 0982 
' ' 

ASSUMPTIONS JUSTIFICATION 

Allowance for Piping from Well Well spacing utilized to estimate 
Head to Treatment Plant flow line length, Best professiona l 
Assume 1500 If of double - wall PVC piping per judgement 
extraction well 
1500 If /well x 6 wells = 9,000 If 
Allowance for Leak Detection 
Allowance for Force Main Discharge Piping 
Assume 1500 If single-wall PVC piping per injection 
well 
1500 If / well x 6 wells = 9,000 If 

Excavate and Install Building Foundation Vendor quote 
Install Buller Building 
Assume a prefabricated heated building complete 
with frame, doors, roll up doors, gutters, insulation, 
and roof vent. 
Ion Exchange Equipment/ Staging Vendor quote, results from 
Includes I x 60 gpm treatment system, resin regcn treatability study 
equipment, 4 vessels. Resin included in O&M . 
Vapor Recompression Evaporator Vendor quote 
Capacity= 1.2 gpm, includes start-up boiler , 21¼1 

reject Richardson Cost Estimating Guide 
Rotary Drum Filter/Dryer 
Liquid Loading = 1.2 gpm x 0 .02 = 0.024 gpm ( 12 
lbs/hr), 4 sf drying area Vendor Catalog 
Steam Generator 
Load= 12 lb/hr, 20,000 BTU Best professional judgement 
Allowance for Bldg Electrical 
Includes lighting, fixtures, motor starters, controllers, 
junction boxes, transformer, chart recorders, 
annunciators, panels, conduit, and wiring. Best professional j udgemen l 
Allowance for Bldg Mechanical 
Includes equipment installation and connections, 
controls / instrumentation, interior piping (plastic), 
floor drains and piping, and HY AC. 
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TASK NUMBER 

SUB:20 .04 Site 
Restoration 

SUB:21.04 . Demobilze 
Temp Facilities 

SUB:21 .05 Disconnect 
Temporary Utilities 

SUB:21 .06 Post-
Construction Submitta ls 

WHC:02 .08 .02 . Ground 
Water Analysis Yr - I 

• 

• 
• 

• 
• 

• 

• 

• 

• 

• 

9'i- f 3291. 0983 

ASSUMPTIONS JUSTIFICATION 

Includes revegetation at end of project Best professio nal judgement 

Includes removal of decontamination area Best professional judgement 
Crew and Equipment: 
Fixed Price Contractor:) Group 6 Operator, 3 Group 
I Laborer, and 3 Group 2 Laborers 
Equipment: l backhoe, I pickup truck 
Output: 
Assumed duration for this activity is I crew day 

Includes disconnecting electricity, telephone , water, Best professional judgement 
and sewe r services 

Includes post-construction submittals by fixed - price Best professional judgement 
contractor 

Assume shake-down period with following sampling Best professional judgement, cost 
of treatment system: meeting 
- First 2 days: Sample every four hours of 

influent and effluent (24 samples) 
- Next 5 days: I sample per day of influent and 

effluent (10 samples) 
- Next 7 weeks: I sample per week of influent 

a nd effluent ( 14 sam ples/yr) 
- Total samples Yr I = 166 
90% of samples analyzed a mobile lab DOE Cost Meeting 
(90% of 166 = 149) 
HACH kit samples are taken I per shift for the 12-yr DOE Cost Meeting 
lifecycle plus an additional 48 samples during the 
shake - dow n period. 
(Yr I = I , 143 samples) 
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TASK NUMBER 

WHC:02.08 .0 3. Gro und 
Water A nalysis Yr 2 - 12 

WHC:02 .08 .04. Ground 
Water Monitor Samples 

WH C: 12.05 .06 Personnel 
Train ing 

• 

• 

• 

• 

• 

• 

• 

91{ I 3291 • 098~ 

ASSUMPTIONS JUSTIFICATION 

Assume I sample per ion exchange media canister Best profess ional judge ment 
regenerat io n (7 days) of the influent and effluent for 
the 12 - yr li focycle. 
(104 samples/yr) 
Assume sampling of 7 monitoring wells on a DOE Cost Meeting 
semiannual basis for the 12-year lifecycle. 
( I 4 samples/yr) 
- Total Samples Yrs 2-12 = 118 
90% of samples analyzed at mobile lab DOE Cost Meeting 
(90% of I 18 = 106) 
HACH kit samples are taken I pe r shift for the 12 -y r DOE Cost Mee tin g 
lifecyc le . 
(1 ,095 sa mples/year) 

Assume sampling of 7 monitoring wells on a DOE Cost Meeting 
semiannual basis for the 12-year lifecycle. 
(14 samples/yr) 
Ass ume 2 field technic ians fo r 12 ho urs on a Best professional judge ment 
semiannual basis for the 12-year lifecycle . 
(24 hrs/ yr ) 

Includes operator time and allowance to attend 40 - Best professional judgement 
hour training 
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TASK NUMBER 

WHC: 12 .05.08 Operations 
& Maintenance Yrs 1-12 

• 

• 

• 

• 

• 

• 

_.--.-..J .... ------~----

91H 3291.0985 

ASSUMPTIONS 

Treatment facility will be fully staffed with 2 FTE's 
per shift, 3 shifts per day, 7 days per week . 
(365 days / yr x 24 hrs/ day= 8760 hrs / yr) 
Ion e xchange media to be regenerated every 7 d ays 
for chromium treatment 
2 FTE c rew will be composed of the foll ow ing 
members: 
0.25 ea - supe r visor 
1.00 ea - operator 
0 .50 - TP tech support 
0 .25 ca - maintenance engineer 
Allowance for electricity 
Wells: 161 kW-hr/d 
Recompr Evap: 139 kW-hr/d 

(80 kW-hr/ 1000 gal) 
Rotary F ilter/Drum: 145 kW-hr 
Assume 24 hrs/day x 365 days/yr 
Total= 162 ,425 kW-hr/yr 
Allo wance for Water Usage 
Wate r for brine solution and rinse during resin 
regene ration. Resin regeneration every 7 days. 
Assume 2 vessel volumes br ine to regen and 6 vessel 
volumes to rinse . 
4 vesse ls x (2+6 vesse l vo lumes) x 50 cf/vessel x I / wk 
x 52 wk / yr= 83,200 cf/yr (624 ,000 gal /yr ) 
Ion Exc hange Media Replacement Resin rep lace ment 
once per year. 
4 vesse ls x 45 c f / vesse l = 180 c f / yr 

I JUSTIFICATION 

Best professional judgement 

Vendor quote, trea tability tes t 
report results 

Vendor catalogs, vendor quotes 

Best professional judge ment 

Vendor quote, bes t profess iona l 
judgement 

- - - - --------- - - ---- ------ - ----- ------ --- ----------



9'H 3291 ~0986 

TASK NUMBER ASSUMPTIONS JUSTIFICATION I 
WHC: 12.05.08 Operation • Disposal Fee for ion exchange media HR-3 Cost Workshop 
and Maintenance Assume disposal at ERDF for years 1-12 of the 12-

year lifecycle 

• Disposal Fee for Regen Solids Media HR-3 Cost Workshop 
Derived from resin regeneration. 
Assume disposal at ERDF for years 1-12 of the 12- HR - 3 Cost Workshop 
year lifecycle 
Assume TDS = 325 ppm Best professional judgement 
Well TDS: 1,366 cf /yr 
Salt TDS: 2,253 cf /yr 
Regen Hp TDS: 27 cf /yr 
Total = 3,646 cf /yr 
Assume 50% volume increase to stabilize solids HR - 3 Cost Workshop 
1.5 x 3,646 cf /yr = 5,469 cf /yr 

0 • Allowance for Salt to Regenerate Resin Vendor quote 0 

0 
Assume 2 vessel volumes/wk of 4 molar NaCl brine 0~ 
to regenerate resin. Requires 5,850 lbs/wk of NaCl x ..... 

~ I PJ 
N 

52 wks/yr = 304,200 lbs/yr ( 152 tons /y r) 
;::-. r 

-J I 

• '° +--
I 

°' -J 

WHC: 12.05 . 11. Prepare • Assume 2 FTE's for 6 months each year HR-3 Cost Workshop 
Annual Report Yr 1 

WH C: 12.05. 12. Prepare • Assume 2 FTE's for 4 months each year HR-3 Cost Workshop 
Annua l Report Yrs 2- 12 

-
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TASK NUMBER 

ANA:02 .08 .02 . 
Ground Water 
Analysis (YR I) 

ANA:02 .08.03 . 
Ground Water 
Analysis (YRS 2-
12) 

SUB:0 1.02.02 
Mobilize Trailers 

SU B:O 1.04.0 I. 
Setup/ Construc t 
Temporary 
Facilities 

9'i· f 3291 .. 0987 

D AREA REVERSE OSMOSIS 

ASSUMPTIONS 

• Assume shake-down period with the following sampling schedule 
for the treatment system: 
- First 2 days: Samples every four hours of influent and effluent 

(24 samples) 
- Next 5 days: I sample per day of influent and effluent ( I 0 

samples) 
- Next 7 weeks: I sample per week of influent and effluent ( 14 

samples) 
• I sample per filter change out (I week) of the influent and effluent 

for the 12-yr lifecycle (104 samples/yr) 
• Assume sampling of 7 monitoring wells on a semiannual basis for 

the 12-year lifecycle ( 14 samples/yr) - Total samples = 166 
• All on-site samples analyses performed by WHC mobile lab 
• 10% off-site verification analysis of reduced analyte list with C LP 

protocol. ( 10% of 166 = 17 ea) 

• Assume I sample per filter change out ( I week) of the influent and 
effluent for the 12-yr lifecycle. (104 samples/yr) 

• Assume sampling of 7 monitoring wells on a semiannual basis for 
the 12-year lif ecycle ( 14 samples/yr) - Total Samples = 118 

• All on-site sample analyses performed by WHC mobile lab 
• I 0% off-site verification analysis of reduced analyte list with CL P 

protoco l (10% of 118 = 12) 

• Includes mobilization of field office, storage, and decon trailers 

• Includes setup of field office, storage, and decon trailers 

JUSTIFICATION 

Best professional judgement 

Best professional judgement 

Best professional judgement 

DOE Cost Meeting 
DOE Cost Meeting 

Best professional judgement 

Best professional judgement 

DOE Cost Meeting 
DOE Cost Meeting 

Best professional judgement 

Best professional judgement 

--- --- - --
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TASK NUMBER ASSUMPTIONS I JUSTIFICATION 

SU B:O 1.04 .02. • Work to be performed: Best professional judgement 
Construct Decon Construct decontamination area/pad for equipment and vehic les. 
Area • Crew and Equipment 

• Fixed Price Contractor: I Group 6 Operator, 3 Group I Laborers, 
3 Group 2 Laborers 
Equipment: I backhoe, I pickup truck 
Assumed duration for this activity is 3 crew days. 

• Allowance for Tank 
Assume 1000 gal plastic tank for water collection 

SUB:01 .04.03. Site • Survey site for construction Best professional judgement 
Survey 

SUB:01.05 . • Includes connections for temporary electricity, telephone, water, Best professional judgement 
Construct and sewer services 
Temporary 

a Utilities 
I 

N 

'° SUB:01 .06. Pre- • Includes pre-construction submittals by fixed-price contractor Best professional judgement 
Construction 
Submittals 

SUB:03.03. • Includes dirtwork to prepare site Best professional judgement 
Earthwork 

SU B:03 .04 . • Assume 1500 If of access road per well. IO ft wide, native materials Well spacing utilized to estimate 
Roads / Parking/ 1500 If/well x 12 wells= 18,000 If road placement, Richardson Cost 
Curbs/Walks Estimating Guide 

SUB:03 .05 . • Allowance for Permanent Fencing Industry standard, Best professional 
Fencing Assume 7 ft high security fence judgement 

SUB:03 .06 • Includes pulling power to site Best professional judgement 
Electrical 
Distributi on 
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TASK NUMBER 

SUB:06. 
Groundwater 
Collection & 
Control 

SU B:06.01 .04 
Operations and 
Maintenance 3,6,9 

SUB:06.0 l .9X. 
Site Piping 

ASSUMPTIONS 

• Drill/Install Extr/lnject Wells 
Note: 6 new extraction wells and 6 new injection wells, I 00 fl 
deep, 8 in diameter, screened for SO ft . Unit cost is assumed to 
include handling and cuttings, transport to the disposal facility, 
and associated disposal fees . 

• Allowance for Well Pumps - 10 gpm 
• Allowance for Water Level Monitoring Instrumentation 

Assume 5 peizometers per extraction well using well points 
• Allowance for Well Head Covers 

Assume manhole type cover at each well head 
• Allowance for Well Testing 

• Allowance for Well Workover 
Assume I workover for every 3 yrs. for each well ; workovers in 
yea rs 3,6,9 

• Allowance for Well Pump Replacement. Assume I pump 
replacement per extraction well every 3 years; pump replacements 
in years 3,6,9 

• Allowance for Piping from Well Head to Treatment Plant 
Assume 1500 If of double-wall PVC piping per extraction well. 
1500 If /well x 6 wells = 9000 If 

• Allowance for Force Main Discharge Piping 
Assume 1500 If of single - wall PVC for each injection well. 
1500 If/well x 6 wells - 9000 If 

--·- ----

JUSTIFICATION 

Modelling , geological reports , 
and actual costs from WHC RCRA 
Drilling Program 

Richardson Cost Estimating Guide, 
Best professional judgement 

Best professional judgement 

Best professional judgement 

Best professional judgement 

Best professional judgement 

Well spacing utilized to estimate 
flow line length, Best professional 
judgement 
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TASK NUMBER I 
SUB: 13 .21 .04 . 
Cons truction of 
Permanent Plant 

SU B: 20 .04 Site 
Res toration 

SUB: 21 .02.02 
De mo biliza tion 

SUB: 2 1.04.02. 
Re move Dccon 
Area-Yr 12 

91H 329 L. 0990 

ASSUMPTIONS JUSTIFICATION 

• Excavate and Install Building Foundation Best professional judgement 
• Install Butler Building 

Assume a prefabricated heated building complete with frame , 
doors, roll up doors, gutters, insulation, and roof vent. 

• Reverse Osmosis Equipment/ Staging Vendor quote 
Includes I - 60 gpm treatment system , 225 psi inle t pressure , I 0% 
reject 

• Vapor Recompress ion Evaporator Vendor quote 
Capacity= 60 gpm x 0.1 = 6 gpm, includes startup boiler , 2% re jec t 

• Rotary Drum Filter/Dryer Richardso n Cost Estimating Guide 
Liquid loading: 60 gpm x 0 .1 x 0.02 = 0 .12 gpm = 60 lbs / hr 
Drying area = IO sf 

• Steam Generator Vendor catalog 
Evaporate 0.12 gpm = 60 lbs/hr 103,000 BTU 

• Allowance for Bldg Electrical Best profess ional judgement 
Includes lighting , fixtures, motor starters, controllers, junction 
boxes, transforme r , chart recorders, annunciators, panels, conduit , 
and wiring . 

• Allowance for Bldg Mec hanical Best professional judgement 
Includes equipment installation and connections, 
controls/ instrumentatio n , interior piping (plastic), floor drains and 
piping , and HY AC. 

• Inc lu des reve ge ta ti on a t end of project 

• Demobilize field office, storage, and decontamination trailers 

• Includes removal of decontamination area 
• Crew and Equipment: 

Fixed Price Contractor: I G roup 6 Operator , 3 Group 1 Laborers , 
and 3 Group 2 Labore rs 
Equipment: 1 backhoe , I p ic kup 
Output: Assumed duration for this activity is I crew day 

Best professional judgeme nt 

Best professional judgeme nt 

Best professional judge ment 
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TASK NUMBER I ASSUMPTIONS JUSTIFICATION 

SUB 21.05 • Includes disconnecting electricity, telephone, water, and sewer Best professional judgement 
Disconnect 
Temporary 
Utilities 

SUB 21.06 Post
Construction 
Submittals 

WHC:02 .08 .02. 
Ground Water 
Analysis- Yr I 

services. 

• Includes post-construction submittals by fixed-price contractor Best professional judgement 

• Assume shake-down period with the following sampling of Best professional judgement, cost 
treatment system: meeting 
- First 2 days: Sample eve ry four hours of influent and effluent 

(24 samples) 
- Next 5 days: I sample per day of influent and effluent 

(10 samples) 
- Next 7 weeks: I sa mple per week of influent and effluent 

( 14 samples) 
• I sample per filter c han ge out ( I week) of the influent and effluent Best professional judgement 

for the 12-yr lifecycle ( 104 samples/yr) 
• Assume sampling of 7 monitoring wells on a semiannual basis for Bes t professional judgemen t 

the 12-year lifecycle ( 14 samples/yr) 
- Total samples = 166 

• 90% of samples for analysis at mobile lab 
(90% of 166 = 149) 

• HACH kit samples arc ta ken I per shift for the 12 - yr lifec ycle plus DOE cost meeting 
an additional 48 samples during the shake-down period . 
( 1143 samples) DOE cost meeting 

• HACH Kit Replaceme nt 
Assume I per yr 
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91H 3291 .. 0992 

TASK NUMBER ASSUMPTIONS 1 JUSTIFICATION 

WI IC:02.08.03 . 
Ground Water 
Analysis-Yrs 2-12 

• I sample per filter change out ( I week) of the influent and effluent Best professional judgement 
for the 12-yr lifecycle (104 samples/yr) 

• Assume sampling of 7 monitoring wells on a semiannual basis for 
the 12-year lifecycle ( 14 samples/yr) DOE cost meeting 
- Total samples = 118 

• 90% of samples for analysis at mobile lab 
(90% of 118 = 106) 

• HACH kit samples are take n I per shift for the 12-yr lifecycle DOE cost meeting 
(1143 samples) 

• WHC HACH kit Replacement DOE cost meeting 
Assume I per yr 

WHC:02 .08.04. • Assume sampling of 7 monitoring wells on a semiannual basis for 
Ground Water the 12-year lifecycle. 
Mo nitor Samples ( 14 samples/yr) 

• Assume 2 field techn icians for 6 hours on a semiannual basis for 
the 12-year lifecycle . 
(24 hrs/yr) 

WHC: 13 .2 1.06. • Note: This account to allow for operator time and an allowance for 
Personnel Training 40 hour training course 

WHC: 13.2 1.08 . 
Operation and 
Maint - Yrs 1- 12 

• Treatment facility will be fully staffed with 2 FTE's per shift , 3 
shifts per day, 7 days per week . 
(365 days/year x 24 hrs / day= 8760 hrs) 

• Reverse Osmosis fillers will be replaced every week for the 12 -
ycar lifecycle . 

• 2 FTE crew will be composed of the following members: 
0 .25 ea - supervisor 
1.00 ea - operator 
0 .50 ea - TP tech support 
0.25 ea - maintenance supervisor 

DOE cost meeting 

Best professional judgement 

Best professional judgement 

Best professional judgement 

Best professional judgement 



TASK NUMBER 

WHC: 13 .21.08 . 
Operation and 
Maint-Yrs 1-12 
(Continued) 

WHC: 13.21.11. 
Prepare Annual 
Report (Yr- I) 

WHC: 13.21.12 . 
Prepare Annual 
Report (Yrs 2-12) 

91f I 3291. 0993 

ASSUMPTIONS JUSTIFICATION 

• Allowance for Electricity Vendor catalogs , vendor quotes 
Wells: 161 kW-hr/ct 
RO Syste m: 237 kW-hr / d 
Recompr Evap: 691 kW-hr/d 
Rotary Filter/Drum: 722 kW-hr/d 
Assume 24 hrs/day x 365 days/yr 
Total= 661,015 kW-hr/yr 

• RO System Chemicals Vendor quote 
Includes scale inhibitors, $0.29/ 1000 gal 
60 gpm x 1440 m/ d x 365 d/y = 31.5 MMgpy 

• Reverse Osmosis Filter Replacement 
Assume replacement of 2 filters on a weekly basis for the 12-year Best professional judgement 
lifecycle. (52 wk/yr x 2 filters/wk) 

• Disposal Fee for Reverse Osmosis Filters HR-3 Cost Workshop 
Assume disposal at ERDF for years I - 12 of the 12-year lifecycle . 
Assume each filter to be 40 cu ft. 

• Disposal Fee - Evaporation Cake Best professional judgement 
60 gpm x 325 ppm= 3.75 cf/day 
3.75 cf/day x 365 days= 1369 cf/year 
Assume 50% volume increase to stabilize evaporation cake HR-3 Cost Workshop 
1.5 x 1369 cf /yr = 2054 cf /yr 

• Allowance for Water Usage. 
Assume 1000 gal per month usage for the 12 year lifecycle 

Best professional judgement 

• Assume 2 FTE's for 6 months each year HR-3 Cost Workshop 

• Assume 2 FTE's for 4 months each year HR-3 Cost Workshop 
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I TASK NUMBER 

ANA:02.08 .02 . 
Ground Water 
Analysis (Yrs 1-12) 

WHC:02.08.02. 
Ground \Valer 
Analysis (Yrs 1-12) 

WHC:02 .08 .04. 
Ground Water 
Monitor Samples 

WHC:13.21.11 
Prepare Annual 
Report (Yrs 1-12) 

I 
• 

• 
• 

• 

• 

• 

• 

• 

91f 13291. 099ll 

H AREA INSTITlITIONAL CONTROLS/CURRENT ACTION 

ASSUMPfIONS I JUSTlFICATION I 
Assume sampling of 7 monitoring wells on a semiannual basis for DOE Cost Meeting 
the 12-year lifecycle (14 samples/yr) 
All on-site sample analyses performed by WHC mobile lab. 
I 0% off-site verification analysis of reduced analyte list with CLP 
protocol. ( I 0% of 14 = I ea) 

Assume sampling of 7 monitoring well on a semiannual basis for DOE Cost Meeting 
the 12-year lifccyclc ( 14 samples/yr) - Total samples = 14 
90% of samples for analysis at mobile lah 
(90% of 14 = 13) 

Assume sampling of 7 monitoring wells on a semiannual basis for DOE Cost Meeting 
the 12-year lifecycle . ( 14 samples/yr) 
Assume 2 field technicians for 6 hours on a semiannual basis for 
the 12-year lifccyclc. (24 hrs/yr) 

Assume 2 FTE's for 6 months each year HR-3 Cost Workshop 
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TASK NUMBER 

ANA:02 .08.02 . Ground 
Water Analysis Yr 1-12 

SU B:0 1.02.02 Mobilize 
Trailers 

SUB:01.04.01 Setup 
Trailers 

SUB:0 1.04.02. Construct 
Decon Area 

SUB:01.04.03 Site Survey 

SU B:0 1.05 Construct 
Temporary Utilities 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

91{ I 3291 .. 0995 

H AREA HYDRAULIC CONTROL 

ASSUMPTIONS JUSTIFICATION 

Assume sampling of 7 monitoring wells on a Best professional judgement 
semiannual basis for the 12-year lifecycle. 
(14 samples) 
Assume monthly performance monitoring of 7 wells Best professional judgement 
for the 12-year lif ecycle. 
(84 Samples) 
- Total samples = 98 
All on - site sample analyses performed by WHC DOE Cost Meeting 
mobile lab 
10% off-site verification analysis of reduced analyte DOE Cost Meeting 
list with CLP protocol. 
(10% of 98 = 10 ea) 

Includes mobilization of field office, storage, and Best professional judgement 
decontamination trailers 

Includes setup of field office, storage, and Best professional judgement 
decontamination trailers 

Construct decontamination area/pad for equipment Best professional judgement 
and vehicles 
Crew and Equipment: 
Fixed Price Contractor: I Group 6 Operator , 3 G roup 
I Laborers, and 3 Group 2 Laborers 
Equipment: I Backhoe, I pickup truck 
Output: 
Assumed duration for this activity is 3 crew days . 
Allowance for Tank 
Assume 1000 gal plastic tank for water collection 

Survey site for construction Best professional judgement 

Includes connections for temporary electricity, Best professional judgement 
telephone, water, and sewer facilities 
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TASK NUMBER 

SUB:0 1.06 Pre
Construction Submittals 

SU B:03 .03 Earthwork 

SUB:03 .04 . 
Roads/Parking/ 
Curbs/Walks 

SUB:06.01.01. 
Groundwater Collection 
and Control 

SUB:06.01 .04 . Operations 
and Maintena nce 3,6,9 

• 

• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

• 

9'H 329 L. 0996 

ASSUMPTIONS 

Includes pre-construction submittals by fixed-price 
contractor 

Includes dirtwork to prepare site 

Access Roads to Wells 
Assume I 500 If of road per well, 10 ft wide, nati ve 
materials 
1500 If / we ll x 14 wells - 21,000 If 

Drill/Install Extr/lnject Wells 
Note: 7 new extraction wells and 7 new injection 
wells, 233 ft deep, 8 in diameter, screened for 50 ft. 
Unit cost is assumed to include handling and 
packaging of contaminated well cuttings , transport to 
the disposal facility and associated disposal fees . 
Allowance for well Head Covers 
Assume manhole type cover at each well head 
Allowance for Well Pumps- 50 gpm 
Allowance for Controls and Connections at Well 
Heads 
Allowance for Water Level Monitoring 
Instrumentation 
Assume 5 piezometers per extraction well usin g we ll 
poin ts 
Allo wan ce for we ll testing 

Allowance for Well Workover 
Assume I every 3 years for each well for the 12-yea r 
lifecycle . Workovers in years 3,6,9 
Allowance for Well Pump 
Assume I p ump replaceme nt per extraction well 
eve ry three years for the 12-year lifecycle. Pum p 
replacement in years 3,6,9 . 

I JUSTIFICATION 

Best professional judgement 

Best professional judgement 

Well spacing utilized to estimate 
road placement, Richardson Cost 
Estimating Guide 

Modelling, geological reports, and 
actual costs from the WHC RCRA 
drilling program 

Best professional judgement 
Richardson Cost Estimating Guide , 
Best professional judgement 

Bes t pro fess ional judge ment 

Best profess ional judgemen t 

Best professional judgement 

Best professional judgement 

Best professional judgement 
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I TASK NUMBER 

SUB:06 .01.9X . Site Piping 

SUB:20.04 Site Restoration 

SUB:21 .02.02 Demobilize 
Trailers 

SUB:21.04.02 . Remove 
Decon Area 

SU 8 :21 .05 Disco nnect 
Temporary Utilities 

SUB:2 1.06 Post -
Construction Submittals 

I 
• 

• 
• 

• 

• 

• 

• 

• 

• 

9'i· I 329 I .. 0997 

ASSUMPTIONS I JUSTIFICATION I 
Allowance for Piping from extraction well to Well spacing utilized to estimate 
consolidation facility. flow line length, Best professional 
Assume 1500 If of double-wall PVC piping per judgement 
extraction well. 1500 If /well x 7 wells = I 0500 If 
Allowance for leak detection 
Allowance for Force Main Discharge Piping 
Assume 10 ,500 If double-wall PVC piping per 
injection well. l 500lf /well x 7 wells = 10500 If 

Includes revegetation at end of project Best professional judgement 

Demobilize field office, storage , and decontamination Best professional judgement 
trailers 

Work to be performed: Best professional judgement 
Remove decontamination area/pad for equipment and 
vehicles 
Crew and Equipment: 
Fixed Price Contractor: I Group 6 Operator, 3 Group 
I Laborers, and 3 Group 2 Laborers 
Equipment: I bac khoe, I pickup 
Output: 
Assumed duration for this activity is I crew day . 

Includes disco nnecting electricity , telephone , water, Best professional judgement 
and sewe r services 

Includes post -construction submittals by fixed-price Best professional judgement 
contracto r 



--- -- - ----- ------ -

9'i· f 3291 .. 0998 

TASK NUMBER ASSUMPTIONS JUSTIFICATION 

WHC:02 .08 .02 . Ground • Assume sampling of 7 monitoring wells on a DOE Cost Meeting 
Water Analysis semiannual basis for the 12-year lifecycle. 

( 14 samples) 

• Assume monthly performance monitoring of 7 wells 
for the 12-year lifecycle. 
(84 samples) 
- Total samples = 98 

• 90% of samples analyzed by mobile lab 
(90% of 98 = 88) 

• All on-site samples analyses performed by WHC 
mobile lab 

WHC:02.08.03 . Take • Assume sampling of 7 monitoring wells on a DOE Cost Meeting 
Ground Water Samples semiannual basis for the 12-year lifecycle . 

(14 samples) 
• Assume 2 Field Technicians for 6 hours on a Best Professional Judgement 

semiannual basis for the 12-year lifecycle. 
(24 hrs/yr) 

WHC:06 .03. Hydraulic • Assume WHC QA and safety oversite for the Best professional judgement 
Control , Yrs 1-12 construction project. 

WHC:06 .05. Operation and • Allowance for Electricity Vendor catalogs, vendor quotes 
Maintenance Wells: 1266 kW-h/d 

Assume 24 hr/day x 365 days/yr 
Total= 462,090 kW-h/yr 

WI-IC: 13 .21.11. Prepare • Assume 2 FTE's for 6 months per year HR-3 Cost Workshop 
Annua l Report (Yr I) 

WI-IC: 13 .21.12 Prepare • Assume 2 FTE's for 4 months per year HR-3 Cost Workshop 
Annual Report (Yrs. 2-12) 
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TASK NUMBER 

ANA:02.08.02. Ground 
Water Analysis Yr - I 

ANA:02.08.03 . Ground 
Water Analysis Yrs 2-12 

• 

• 

• 

• 

• 

• 

• 

• 

• 

9'f I 3291. 0999 

H AREA ION EXCHANGE 

ASSUMPTIONS JUSTIFICATION 

Assume shake-down period with following sampling Best professional judgement 
of treatment system: 
- First 2 days: Sample every four hours of 

influent and effluent (24 samples) 
- Next 5 days: 1 sample per day of influent and 

effluent (10 samples) 
- Next 7 weeks: I sample per week of influent 

and effluent 
(14 samples) 

I sample per ion exchange media canister Best professional judgement 
regeneration (7 days) of the influent and effluent for 
the 12 - yr lifecycle ( I04 samples/yr) 
Assume sam pling of 7 monitoring wells on a Best professional judgement 
semiannual basis for the 12-year lifecycle 
(14 samples/yr) 
- Total samples= Yr I - 166 
All on -s ite sample analyses performed by WHC DOE Cost Meeting 
mobile lab 
IQ% off-site verification analysis of reduced analyte DOE Cost Meeting 
list with CLP protocol. 
- (10% of 166 = 17 ea) 

Assume I sa mple per ion exchange media canister Best professional judgement 
regeneration (7 days) of influent and effluent for the 
12-yr lifecycle . 
104 samples/yr) 
Assume sampling of 7 monitoring wells on a Best professional judgement 
semiannual basis for the 12-yr lifecycle 
( 14 samples/yr) 
All on - site samples analyses performed by WHC DOE Cost Meeting 
mobile lab 
10% off- site verifica tion ana lysis of reduced analyte DOE Cost Meeting 
list with C LP protocol 
(10%of 118 - 12ea) 



9'H329 I. IOOO 

TASK NUMBER ASSUMPTIONS JUSTIFICATION 

SUB:01 .02 .02 Mobilize • Includes mobilization of fi e ld office, storage, and Best professional judgement 
Trailers decontamination trailers 

SUB:0 1.04 .0 I Setup • Includes setup of field office, storage, and Best professional judgement 
Trailers decontamination trailers 

SUB:0 1.04 .02 . Construct • Work to be Performed: Best professional judgement 
Decon Area Construct decontamination area/pad for equipment 

and vehicles . 

• Crew and Equipment 
Fixed Price Contractor: 1 Group 6 Operator, 3 Group 
1 Laborers , and 3 Group 2 Laborers 

• Output: 
Assumed duration for this activity is 3 crew days 

• Allowance for Tank 
Assume 1000 gal plastic tank for water collection 

t:J 
I 

SU 8 :01 .04 .03 Site Survey • Survey for artifacts Best professional judgement 
~ 

SUB:01 .05 Construct • Includes connections for temporary electricity, Best professional judgement 
Temporary Utilities telephone , water, and sewer facilities 

SUB:01.06 Pre - • Includes pre-construction submittals by fixed-price Best professional judgement 
Construction Submittals contractor 

SUB:03 .03 Earthwork • Includes d irtwork to prepare site Best professional judgement 

SUB:03 .04 . • Access Roads to Wells Well spacing utilized to estimate 
Roads/ Parking/ C urbs/ Assume 1500 If of road per well, IO ft wide , na ti ve road placement, Richardson Cost 
Walks material s Estimating Guide 

1500 If/ well x 14 wells= 21,000 If 

SUB:03.05 . Fencing • Allowance for Permanent Fencing Industry standard, Best professional 
Assume 7 ft high security fence judgement 

SUB:03 .06 Electrical • Includes pulling power to s ite Bes t professional judgement 
Distribution 
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TASK NUMBER 

SUB:06. Groundwater 
Collection and Control 

SUB:06.01.04 . Operations 
and Maintenance 3, 6 , 9 

• 

• 
• 

• 

• 

• 

• 

• 

• 

9'i· I 3Z9 I .. I 00 i 

ASSUMPTIONS 

Drill/install extraction wells 
Note: 7 new injection wells, 233 ft deep, 8 in 
diameter, screened for 50 ft. Unit cost is assumed to 
include handling and packaging of contaminated well 
cuttings, transport to the disposal facility, and 
associated disposal fees . 
Allowance for Well Pumps and Installation - 50 GPM 
Allowan ce for Controls and Connections at Well 
Heads 
Allowance for Water Level Monitoring 
Instrumentation 
Assume 5 peizometers per extraction well using well 
points. 
Allowance for Well Head Covers 
Assume manhole type cover at each well head 
Allowance for Well Testing 

Allowance for Well Workover 
Assume I workover every 3 yrs for each well for th e 
12-year lifecycle. 
Workovers in year 3,6,9 
Allowance for Well Pump Replacement 
Assume one pump replacement and installation per 
well every 3 years for the 12 -yca r li fecycle 
Repl acement in yea rs 3,6 ,9 

JUSTIFICATION 

Modelling, geological reports, and 
actual costs from WHC RCRA 
drilling program 

Richardson Cos t Estimating Guilh: , 
Best professional judgement 

Bes t profess ional judgement 

Best professional judgement 

Bes t professional judgement 

Best professional judgement 

Best professional judgement 

Best professional judgement 



9'1·13291 .. 1002 

TASK NUMBER I ASSUMPTIONS JUSTIFICATION 

SUB:06.0 l .9X . Site Piping • Allowance for Piping from Well Well spacing utilized to estimate 
Head to Treatment Plant flow line length, Best professional 
Assume 1500 If of double-wall PVC piping per judgement 
extraction well 
1500 If/well x 7 wells= 10,500 If 

• Allowance for Leak Detection 
• Allowance for Force Main Discharge Piping 

Assume 1500 If single-wall PVC piping per injection 
well 
1500 If / well x 7 wells= 10500 If 

SUB:12. Chemical • Excavate and Install Building Foundation Vendor quote 
Treatment Install Butler Building 

Assume a prefabricated heated building complete 
with frame , doors, roll up doors, gutters, insulation, 
and roof vent. 

• Ion Exchange Equipment/Staging Vendor quote, results from 
Includes 1 x 350 gpm treatment system, resin regen treatability study 
equipment, 20 vessels . Resin included in O&M. 

• Vapor Recompression Evaporator Vendor quote 
Capacity= 6 gpm, includes start-up boiler, 2% reject 

• Rotary Drum Filter/Dryer Richardson Cost Estimating Guide 
Liquid Loading = 6 gpm x 0 .02 = 0 .12 gpm (60 
lbs/hr), 16 sf drying area 

• Steam Generator Vendor Catalog 
Load= 60 lb/hr, 103,000 BTU 

• Allowance for Bldg Electrical Best professional judgement 
Includes lighting, fixtures, motor starters, controllers, 
junction boxes, transformer, chart recorders, 
annunciators, panels, conduit, and wiring. 

• Allowance for Bldg Mechanical Best professional judgement 
Includes equipment installation and connections, 
controls/ instrumentation, interior piping (plastic), 
floor drains and piping , and HY AC. 



9'~· I 3291 .. 1003 

TASK NUMBER ASSUMPTIONS J USTI FICA TION 

SUB:20.04 Site • Includes revegetation at end of project Best profess iona l judgement 
Restoration 

SUB:21.04. Demobilze • Includes removal of decontamination area Best professional judgement 
Temp Facilities • Crew and Equipment: 

Fixed Price Contractor: I Group 6 Operator, 3 Group 
1 Laborer, and 3 Group 2 Laborers 

• Equipment: 1 backhoe, 1 pickup truck 

• Output: 
Assumed duration for this activity is I crew day 

SUB:21 .05 Disconnect • Includes disconnecting electricity, telephone , water, Best professional judgement 
Temporary Utilities and sewer services 

SUB:21.06 Post - • Includes post-construction submittals by fixed-price Best professional judgement 
Construction Submittals contractor 

WHC:02.08 .02 . Ground • Assume shake-down period with following sampling Best professional judgement, cost 
Water Analysis Yr - I of trea tment system: meeting 

- First 2 days: Sample every four hours of 
influent and effluent (24 samples) 

- Next 5 days: I sample per day of influent and 
effluent (10 samples) 

- Nex t 7 weeks: I sample per week of influent 
an d effluent ( 14 samples/yr) 

- T otal sam ples Yr I == 166 

• 90% of sa mples analyzed a mobile lab DOE Cost Meeting 
(90% of 166 == 149) 

• HACH ki t samples are taken I per shift for the 12-yr DOE Cost Mee ting 
lifecyc le plus an additional 48 samples during the 
shake - dow n period. 
(Yr I == 1, 14 3 samples) 
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TASK NUMBER ASSUMPTIONS JUSTIFICATION 

WHC:02.08.03 . Ground • Assume I sample per ion exchange media canister Best professional judgement 
Water Analysis Yr 2 - 12 regeneration (7 days) of the influent and effluent for 

the 12-yr lifecycle . 
(104 samples/yr) 

• Assume sampling of 7 monitoring wells on a DOE Cost Meeting 
semiannual basis for the 12-year lifecycle. 
(14 samples/yr) 
- Total Samples Yrs 2-12 = 118 

• 90% of samples analyzed at mobile lab DOE Cost Meeting 
(90% of 118 = 106) 

• HACH kit samples are taken I per shift for the 12-yr DOE Cost Meeting 
lifecycle . 
(1,095 samples/year) 

WHC:02.08 .04. Ground • Assume sampling of 7 monitoring wells on a DOE Cost Meeting 
Water Monitor Samples semiannual basis for the 12-year lifecycle. 

( 14 samples/yr) 
• Assume 2 field technicians for 6 hours on a Best professional judgement 

semiannual basis for the 12-year lifecycle . 
(24 hrs/yr) 

WHC:12 .05 .06 Personnel • Includes operator time and allowance to attend 40- Best professional judgement 
Training hour training 
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TASK NUMBER 

WHC: 12 .05.08 Operations 
& Maintenance Yrs 1-12 

• 

• 

• 

• 

• 

• 

911· J 3291.1005 

ASSUMPTIONS 

Treatment facility will be fully staffed with 2 FTE's 
per shift, 3 shifts per day, 7 days per week. 
(365 days / yr x 24 hrs/day = 8760 hrs /yr) 
Ion exchange media to be regenerated every 7 days 
for chromium treatment 
2 FTE crew will be composed of the following 
members: 
0.25 ea - su pervisor 
1.00 ea - operator 
0.50 - TP tech support 
0 .25 ea - maintenance engineer 
Allowance for electricity 
Wells: 1266 kW-hr/d 
Recompr Evap: 691 kW-hr/d 

(80 kW-hr/1000 gal) 
Rota ry Filter/ Drum: 722 kW - hr 
Assume 24 hrs/day x 365 days/yr 
Total= 977,385 kW-hr/yr 
Allowance for Water Usage 
Water for brine solution and rinse during resin 
regeneration. Resin regeneration every 7 days . 
Assume 2 vesse l volumes brine to regen and 6 vessel 
volumes to rinse . 
20 vessels x (2+6 vessel volumes) x 50 cf / vessel x 
I/wk x 52 wk/ yr= 416,000 cf /yr (3,120 ,000 gal /yr) 
Ion Exchange Media Replacement Resin replacement 
once per yea r . 
20 vessels x 45 cf /vessel = 900 cf / yr 

JUSTIFICATION 

Best professional judgement 

Vendor quote , treatability test 
report results 

Vendor catalogs, vendor quotes 

Best professional judgement 

Vendor quote, best professional 
judgement 
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TASK NUMBER ASSUMPTIONS JUSTIFICATION 

WHC: 12.05.08 Operation • Disposal Fee for ion exchange media HR-3 Cost Workshop 
and Maintenance Assume disposal at ERDF for years 1-12 of the 12-

year lif ecycle 
• Disposal Fee for Regen Solids Media HR-3 Cost Workshop 

Derived from resin regeneration. 
Assume disposal at ERDF for years 1-12 of the 12- HR-3 Cost Workshop 
year lif ecycle 
Assume TDS = 325 ppm Best professional judgement 
Well TDS: 7972 cf /yr 
Salt TDS: 11,266 cf /yr 
Regen Hp TDS: 135 cf /yr 
Total = 19,373 cf/yr 
Assume 50% volume increase to stabilize solids HR-3 Cost Workshop 
1.5 x 19,373 cf/yr= 29,060 cf /yr u • Allowance for Salt to Regenerate Resin Vendor quote 0 
Assume 2 vessel volumes/wk of 4 molar NaCl brine 0~ 

0 to regenerate resin. Requires 29,250 lbs/wk of NaCl p3 ~ 
I 
~ x 52 wks/yr = 1,521,000 lbs/yr (760 tons/yr) ;::ir 
-..] I 

• '° ~ I 
0\ 

\ -..] 

WHC: 12.05.11 . Prepare • Assume 2 FTE's for 6 months each year HR-3 Cost Workshop 
Annual Report Yr I 

WH C: 12.05 .12. Prepare • Assume 2 FTE's for 4 months each year HR-3 Cost Workshop 
Annual Report Yrs 2-12 
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TASK NUMBER 

ANA:02 .08.02 . 
Ground Water 
Analysis (YR I) 

ANA:02 .08 .03 . 
Ground Water 
Analysis (YRS 2-
12) 

SUB:01 .02.02 
Mobilize Traile rs 

SU B:O 1.04.0 I . 
Setup/ Construct 
Temporary 
Fac ilities 

9'~· 13291 .. 1007 

H AREA REVERSE OSMOSIS 

ASSUMPTIONS 

• Assume shake-down period with the following sampling schedule 
for the treatment system: 
- First 2 days: Samples every four hours of influent and effluent 

(24 samples) 
- Next 5 days: I sa mple per day of influent and effluent ( I 0 

samples) 
- Next 7 weeks: I sample per week of influent and effluent (14 

samples) 
• I sample per filter change out ( I week) of the influent and effluent 

for the 12- yr lifecycle (104 samples/yr) 
• Assume sampling of 7 monitoring wells on a semiannual basis fo r 

the 12-year lifecycle (14 samples/yr) - Total samples= 166 
• All on-site samples analyses performed by WHC mobile lab 
• I 0% off-site verification analysis of reduced analyte list with CLP 

protocol. (I 0% of 166 = 17 ea) 

• Assume I sample per filter change out ( I week) of the influent and 
effluent for the 12-yr lifecycle. (104 samples/yr) 

• Assume sampling of 7 monitoring wells on a semiannual basis for 
the 12-year lifecycle (14 samples/yr) - Total Samples= 118 

• All on-site sample analyses performed by WHC mobile lab 
• IO% off-site verifi cation analysis of reduced analyte list w ith CL P 

protocol ( 10% of 118 = 12) 

• Includes mobilization of field office, storage, and decon trailers 

• Includes setup of field office , storage, and decon trailers 

JUSTIFICATION 

Best professional judgement 

Best professional judgement 

Best professional judgement 

DOE Cost Meeting 
DOE Cost Meeting 

Best professional judgement 

Bes t p rofess iona l judge ment 

DOE Cost Meeting 
DOE Cost Meeting 

Best professional judgement 

Best professional judgement 
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TASK NUMBER 

SUB:01.04 .02 . 
Construct Decon 
Area 

SUB:O 1.04.03. Site 
Survey 

SUB:01 .05. 
Construct 
Temporary 
Utilities 

SlJB:01 .06. Pre-
Con!;truction 
Submittals 

SUB:03.03 . 
Earthwork 

SUB:0J .04. 
Roads / Parking/ 
Curbs/ Walks 

SUB:03.05 . 
Fenc ing 

SUB:03 .06 
Electri cal 
Distribution 

- - -- - ----- - ---

9'1· 13291.1008 

ASSUMPTIONS JUSTIFICATION 

• Work to be performed: Best professiona l judgement 
Construct decontamination area/pad for equipment and vehicles. 

• Crew and Equipment 
• Fixed Price Contractor: I Group 6 Operator , 3 Group I Laborers, 

3 Group 2 Laborers 
Equipment: I backhoe, I pickup truck 
Assumed duration for this activity is 3 crew days. 

• Allowance for Tank 
Assume 1000 gal plastic tank for water collection 

• Survey site for construction Best professional judgement 

• Includes connections for temporary electricity, telephone , water, Best professional judgement 
and sewer services 

• Includes pre-construction submittals by fixed-price contractor Best professional judgement 

• Includes dirtwork to prepare site Best professional judgement 

• Assume 1500 If of access road per well . 10 ft wide , nati ve materials Well spacing utilized to es timate 
1500 If / well x 14 we lls = 21,000 If road placement, Richardson Cost 

Estimating Guide 

• Allowance for Permanent Fencing Industry standard, Best professional 
Assume 7 ft high security fence judgement 

• Includes pulling power to site Best professional judgement 
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I TASK NUMBER I 
SUB:06. 
Groundwater 
Collection & 
Control 

SUB:06.01.04 
Operations and 
Maintenance 3,6,9 

SUB:06.01 .9X. 
Site Piping 

9'1· 13291 .. 1009 

ASSUMPTIONS I JUSTIFICATION I 
• Drill/Install Extr/Inject Wells Modelling, geological reports, and 

Note: 7 new extraction wells and 7 new injection wells, 233 ft actual costs form WHC RCRA 
deep, 8 in diameter, screened for 50 ft. Unit cost is assumed to Drilling Program 
include handling and cuttings, transport to the disposal facility, 
and associated disposal fees. 

• Allowance for Well Pumps - 50 gpm Richardson Cost Estimating Guide, 
• Allowance for Water Level Monitoring Instrumentation Best professional judgement 

Assume 5 peizometers per extraction well using well points Best professional judgement 
• Allowance for Well Head Covers 

Assume manhole type cover at each well head Dest professional judgement 
• Allowance for Well Testing 

• Allowance for Well Workover Best professional judgement 
Assume I workover for every 3 yrs. for each well; workovers in 
years 3,6,9 

• Allowance for Well Pump Replacement. Assume I pump Best professional judgement 
replacement per extraction well every 3 years; pump replacements 
in years 3,6,9 

• Allowance for Piping from Well Head to Treatment Plant Well spacing utilized to estimate 
Assume 1500 If of double-wall PVC piping per extraction well. flow line length, Best professio nal 
1500 If / well x 7 wells = I 0,500 If judgement 

• Allowance for Force Main Discharge Piping 
Assume 1500 If of s ingle - wa ll PVC for each injection well. 
1500 If/ well x 7 wells - 10,500 If 

- - - - - - - - - - - -
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TASK NUMBER 

SUB: 13 .21 .04. 
Construction of 
Permanent Plant 

SU B: 20.04 Site 
Restoration 

SUB: 2 1.02.02 
Demobilization 

SUB: 2 1.04.02. 
Remove Decon 
Area-Yr 12 

9'H 3291 .. 10 I 0 

ASSUMPTIONS JUSTIFICATION 

• Excavate and Install Building Foundation Best professional judgement 
• Install Butler Building 

Assume a prefabricated heated building complete with frame , 
doors, roll up doors, gutters, insulation, and roof vent. 

• Reverse Osmosis Equipment/ Staging Vendor quote 
Includes I - 350 gpm treatment system, 22 5 psi inlet press ure, 10% 
reject 

• Vapor Recompression Evaporator 
Capacity = 350 gpm x 0.1 = 35 gpm, includes startup boiler , 2% 
reject 

• Rotary Drum Filter / Dryer 
Liquid loading: 350 gpm x 0.1 x 0.02 = 0.7 gpm = 350 lbs / hr 
Drying area = 35 sf 

• Steam Generator 
Evaporate 0.7 gpm = 350 lbs/hr 600,000 BTU 

• Allowance for Bldg Electrical 
Includes lighting, fixtures, motor starters, controllers, junction 
boxes, transformer, chart recorders, annunciators, panels, conduit, 
and wiring. 

• Allowance for Bldg Mechanical 
Includes equipment installation and connections, 
controls/ instrumentation , interior piping (plastic), floor drains and 
pi ping, and HY A C. 

• In c ludes revcge talion a t end of project 

• Demobilize field office , storage, and decontamination trailers 

• Includes removal of decontamination area 
• Crew and Equipment: 

Fixed Price Contractor: I Group 6 Operator, 3 Group I Laborers , 
and 3 Group 2 Laborers 
Equipment: I backhoe, I pickup 
Output: Assumed duration for this activity is I crew day 

Vendor quote 

Richardson Cost Estimating Guide 

Vendor catalog 

Best professional judgement 

Best professional judgement 

Best professional judgement 

Best professional judgement 

Best professional judgement 
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I TASK NUMBER I ASSUMPTIONS I JUSTIFICATION I 
SUB 21.05 • Includes disconnecting electricity, telephone, water, and sewer Best professional judgement 
Disconnect services. 
Temporary 
Utilities 

SUB 21.06 Post- • Includes post-construction submittals by fixed-price contractor Best professional judgement 
Construction 
Submittals 

WHC:02.08.02. • Assume shake-down period with the following sampling of Best professional judgement, cost 
Ground Water treatment system: meeting 
Analysis-Yr I - First 2 days: Sample every four hours of influent and effluent 

(24 samples} 
- Next 5 days: I sample per day of influent and effluent 

(IO samples) 
- Next 7 weeks: I sample per week of influent and effluent 

CJ ( 14 samples) 
' VI • I sample per filter change out ( I week} of the influent and effluent Best professional judgement 

N for the 12-yr lifecycle (104 samples/yr) 
• Assume sampling of 7 monitoring wells on a semiannual basis for Best professional judgement 

the 12-year lif ecycle ( 14 samples/yr) 
- Total samples = 166 

• 90% of samples for analysis at mobile lab 
(90%of 166 = 149} 

• HACH kit samples are taken I per shift for the 12-yr lifecyc le plus DOE cost meeting 
an additional 48 samples during the shake-down period . 
(1143 samples} DOE cost mee ting 

• HACH Kit Replaceme nt 
Assume I per yr 



TASK NUMBER 

WHC:02 .08 .03 . 
Ground Water 
Analysis-Yrs 2-12 

9'{ 13291 .. 10 I Z 

ASSUMPTIONS JUSTIFICATION 

• I sample per filter change out ( I week) of the influent and effluent Best professional judgement 
for the 12-yr lifecycle (104 samples/yr) 

• Assume sampling of 7 monitoring wells on a semiannual basis for 
the 12-year lifecycle ( 14 samples/yr) DOE cost meeting 
- Total samples = 118 

• 90% of samples for analysis at mobile lab 
(90% of 118 = 106) 

• HACH kit samples are taken I per shift for the 12-yr lifecycle DOE cost meeting 
(1143 samples) 

• WIIC HACH kit Replaceme nt DOE cost meeti ng 
Assume I per yr 

WHC:02 .08 .04. • Assume sampling of 7 monitoring wells on a semiannual basis for DOE cost meeting 
Ground Water the 12-year lifecycle . 
Monitor Samples (14 samples/yr) 

• Assume 2 field technicians for 6 hours on a semiannual basis for Best professional judgement 
the 12-year lifecycle . 
(24 hrs/yr) 

WHC: 13 .2 1.06. • Note: This account to allow for operator time and an allowance for Best professional judgement 
Personnel Training 40 hour training course 

WHC: 13 .21 .08 . 
Operation and 
Maint-Yrs 1-12 

• Treatment facility will be fully staffed with 2 FTE's per shift, 3 
shifts per day, 7 days per week . 
(365 days / year x 24 hrs/day= 8760 hrs) 

• Reverse Osmosis filters will be replaced every week for the 12 -
ycar lifecycle . 

• 2 FTE crew will be composed of the following members: 
0 .25 ea - supervisor 
1.00 ea - operator 
0 .50 ea - TP tech support 
0. 25 ea - maintenance supervisor 

Best professional judgement 

Best professional judgement 



TASK NUMBER I 
WH C: 13 .21 .08 . 
Operation and 
Maint-Yrs 1-12 
(Continued) 

WH C: 13 .21.1 1. 
Prepare Annua l 
Report (Yr - I ) 

WHC: 13 .2 1. 12. 
Prepare Annual 
Report (Yrs 2-1 2) 

91 · I 329 i • IO 13 

ASSUMPTIONS JUSTIFICATION 

• Allowance for Electricity Vendor catalogs , vend or quotes 
Wells: 1266 kW - hr / d 
RO System: 1382 kW-hr / d 
Recompr Evap: 4032 kW-hr/d 
Rotary Filter/Drum: 4213 kW-hr/d 
Assume 24 hrs/day x 365 days/yr 
Total= 3,975 ,945 kW-hr/ yr 

• RO System Chemicals Vendor quote 
Includes scale inhibitors, $0 .29/ 1000 gal 
350 gpm x 1440 m/d x 365 d/y = 184 MMgpy 

• Reverse Osmosis Filter Replacement Best professional judgement 
Ass ume replace ment of 2 filters on a week ly basis for the 12- yea r 
lifecycle. (52 wk/yr x 2 filters/wk) 

• Disposal Fee for Reverse Osmosis Filters HR-3 cost workshop 
Assume disposal at ERDF for years I - 12 of the 12- year lifecyc le . 
Assume each filter to be 40 cu ft. 

• Disposal Fee - Eva poration Cake 
350 gpm x 325 ppm = 22 cf /day Best professional judgement 
22 cf / day x 365 da ys = 8030 cf/year 
Assume 50% volume increase to stabilize evaporation cake IIR-3 Cost Workshop 
1.5 x 8030 cf /yr = 12,045 cf /yr 

• Allowance for Water Usage. 
Assume I 000 gal per month usage for the 12 yea r li f ecycle 

Best profess ional judgeme nt 

• Ass ume 2 FTE's fo r 6 months each year HR-3 Cost Workshop 

• Assume 2 FTE's for 4 months each year HR-3 Cost Workshop 

I 
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Cost Summary for D/DR Area Costlb> 

Cost Element Type Year(s) Institutional Vertical Pump and Pump and 
Applicable Controls/ Barrier Treut with Treat with 

Continued (Sheet Pile) Ion Reverse 
CAP O&M Current Exchani;e Osmosis 

Actions 

ANA: Off-Site Analytical Services 

ANA:02 Monitoring, 
Sampling, and 
Analysis 

l Offsite Yr I x 4210 42,100 71,570 71,570 
••• • o oUO• O OO O• OOO • ••••••• ••••••••••••••• • •••••• •• • • • • ••••••••••• •• ••• •• • •• •••••••••••••• • • •••••••••••• - •• • •••••• •••• ••••••••• • • • •••••• • ••••• • •• • •• ••••• • • ••O•O•••UO••• •• ••••n• ••• ••• •••••• •• •• U•• •• ••• • • •• •• •• • • • • ••••• • • ••••• •• ••••••• ••••• •••• 

j Offsite Yrs 2-12 j x 2-12 4210 42,100 50,520 S0,520 

SUB: Fixed Price Contractor 

SUB:01 

SUB:03 

SUB :06 

SUB: 12 

SUB:13 

SUB: 20 

SUB:21 

Mobilization & Preparatory X 0 37,810 37 ,970 37 ,970 

Site Work 

Groundwatc::r 
Collection and 
Control 

X 0 27,910 87 ,490 87,500 

l Drilling x O 282,680 1,393,490 I ,393,540 
;-- ·················· ······························· ·········•·· ······ •·················· ............................. ·············· ····················· ...... ...... .................................. .... ............ ····•·••···· ················ 
j O&M 3,6 ,9 : x 3,6,9 59 , I 10 178,060 178 ,060 
, ....................................... .. ................................... ......................................... ··············· ·· ·················· ............ .•................. ·· ·········· ··················· ·························•··•· : : 

\ Piping x ) 0 145 , 190 389,660 389,680 
················•··································· .................. ................... .......... ................... ·••································ ·························· .. ··· ............................... ···••·••··· ··--·· ············· 

! Sheet Pile x ! 0 10,525,290 

Chemical T reatment X 0 1,468,060 

Physical Treatment X 0 1,383,220 

Site Restoration X 12 12,850 12,900 12,900 

Demobilization X 12 19,350 19,430 19,430 

WHC:Westinghouse Hanford Company 

WHC:02 Monitoring , 
Sampling , & 
Analysis 

j Yr I 
I 

x 5860 2300 60 ,410 60,410 
············•··················· ···················· .................. ................................. ..................... ......................... ................................ ... ······ ·······•· •• ·············· ····················--······· 
i Yrs 2-12 i x 2-12 
: I 

5860 43 , 180 
··· ·· ··· ······•··•··•············ ··············--···· .................................................................. ··································· ...... ......................... ····•·················· ·· .. ... . 

43,210 
: i 
j Yrs 1-12 : x 1-12 35,860 660 660 
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Cost Summary for D/DR Area 

WHC:06 

WHC: 12 

WHC:13 

Miscellaneous 

Cost Element Type Year(s) 
Applicable 

Institutional 
Controls/ 
Continued 
Current 
Actions 

Vertical 
Barrier 

(Sheet Pile) 

Pump and 
Treat with 

Ion 
Exchaugc 

Pump and 
Treat with 

Reverse 
Osmosis 

Groundwater 
Collection anJ 
Control 

Chemical 
Tr~tmt!nt 

Physical 
Treatmt!nt1"1 

Overhead 

Profit 

Bond 

B&O Tax 

CAP O&M 

! Yr I X 2300 
: . •···················· ······························· ·················· •········ .. ·· ······ ····························· ·········· ·· ········ ······ ......... ······•························ ···············•··············· ··············•··············· : : 
! Y l 12 ! ; rs - ; x 1-12 2140 

. Training Yr l . x 6900 
•·················· ·· ····•·························· ............................... ...... ......... .......... .......... ········ ················ .. ... ...... ·••···························· ······························· ············ ·· ················ 
1 O&M Yrs 1-12 1 x 1-12 628 , 140 
; ...•....•..•... ......•.. ...•...•. ................................. ... J ...... ...•........ ··· ···· ····•······•···· ······ ················· ..... ............. ..... .................... ...... ·· ··· ········ ···•·············· ······························ 

1 Annual Rpt Yr I ! x 90,150 90,150 90,150 
1· ············ ······· ······· ·········· ······ ·· ··· ··· .......................... ............ ................ ... ... ....... ·· ················ ···· ··· ··· ······· .. ....................... ..... . ··· ·············--· ........................... .............. . 

j Annual Rpt Yrs 2-12 j x 2-12 90, 150 60,070 60,070 

\··Training .. Yr· I ·· ................... ...... J... ... .. ~ ............................. ... .... . 6900 

\ ... ?.~~ .. ~~~ .. 1 .. ~ ~~••·••··········· .................. L. ..... ~ ........ ···········!·~·~?-. .. ....... ........ ........ ·················· ······ ·· ······················ ....... ........................ ... !.:?.??:.~?.? .... . 
\ Annual Rpt Yr I . x 90 , 150 
t •••••• •••• •• • •oo ••• • • • ••• oo••• •• • • ••oo•.,•••oo•••• • . . .. ,.,..,, ,,..,,.,. .. ,.,. ,.,.,. , • •• , , • • --•••••• •••• -- ••••""""" •--••••••••••--• • ••••••• ••••••--••• •• •••••• •• • • •••••••""•• • ••"• ,.,,., .. .,, ... .... . .... ........ • ••• • • •• • • •• •--•••·•--• •• --• • • 

j Annual Rpt Yrs 2-12 j x 2-12 60,070 

X 1-12 136,906 44,018 42,977 

X 1-12 55,594 19,988 19 ,S IS 

X 1-12 4458 1842 1811 

X 1-12 4331 1398 1365 

Material/Supply MPR X 1-12 488 4572 

Subcontractor MPR X 1-12 67,587 21 ,821 21 ,306 

Project Managt!ment/Construction X 1-12 1200 151 ,397 59 ,230 62,836 
Managt!mc:nt 
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Cost Summary for D/DR Area Cost<bl 

Cost Element Type Year(s) Institutional Vertical Pump and Pump and 
Applicable Controls/ Barrier Treat with Treat with 

Continued (Sheet Pile) Ion Reverse 
CAP i O&M Current Exchange Osmosis l 

! Actions 

Gt!neral & Admin/Common Support ~ X 1-12 2347 295 ,980 I IS,795 122,844 
! 

Pool i 
Contingency ; X 1-12 4 164 Sll ,069 203,023 215 , 166 

Total M iscd lam:ous 7711 1,227 ,322 467 ,603 492,392 

~MMARY 

Capital Year 0 0 I 1,018,880 3,376,670 3,291 ,910 
t··························································"···· ······ -············ ·· ········ ······ .................... ·······················"·········· ·············•·•···••·•··•····· ............................... ·· ······•······ ·····•·••······ 

Year 12 0 32,200 32,330 32,330 

Annual O&M Year I 107,931 1,402,172 I ,325 ,433 1,729,582 
· ••••OOOOO OO O OOOO O ooO OOO OO O OOOOOOOoOOooooo oo o oo o o O oo o o oo o o o oooooOO O OOOOeoOOOOOooOHoOooooo•oooooooooooooooooooooooo oo ooo ····•··• ·•························· ·················--············ ··················•············ .............................. 
\ Years 2,4,5 ,7 107,931 I ,367 ,492 1,250,173 1,654,352 

1··· 8,_I 0, _I_ I, 12, ··· ···················· ··················· ······· ············ ·························· ···· ............ ... ..... .. .... .. ....... ............ ................... .. ............................ . ............. ................. 
Years 3,6,9 107,93 1 1,426 ,602 I ,428,233 1,832,4 12 

Prl!Sl!nt Worth 956,603 23,323,326 14 ,948,21 1 18,445,702 

(1t) For lnat itutiClnlll Ctintrob /CootinlD.I Curttnt Acti~ ud Ve nial Barrier (Shoct l'ilc) - Amt.al llcport 

(b) Coeu for W k/•ubliuk/tub-tubluk c k m:nu • re obtaw::,d from I.he. COnlract Coet col1.S1T1 in the l..tvel S Project Owntcr Swnmaric. (MCACES Cat1t MuJc l k1uu -~1ioo 1.4) . YC-¥rly Mitoe llancooit Coet.s 11n: oboiinoJ by t.a ~ini 1112 of tic u.JiviJw.l lire -item 

Mia~lW'lCOU9 Coeta from I.he Total COIi coll4Tlll of I.he l..cve l I Project Direct Summaric.. (12 yea n i., lhc projc<.1 duration) . 
C AP ; Capital 

O&M "" Operation & MJ inlt:nan,.:'C 
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Cost Element 

ANA : Off-Site Analytical Services 

ANA:02 Offsite Yr I 

Type 

CAP O&M 
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Cost1b1 

Year(s) Institutional 
Applicable Controls/ 

Continued 
Current 
Actions 

42 10 

Hydraulic Pump and Pump and 
Control Treat with Treat with 

Ion Reverse 
Exchange Osmosis 

42,100 71 ,570 7 1,570 Monitoring , 
Sampling , and 
Analysis 

i••········ ·················•··············· ········ ············ ······•············ ······ ................... .......... ····•······ ·········· ············ ·· ··· ·•·•···•·•••············· ······ ·····•· ·················· ················•· ··········· . . . . ! Offsite Yrs 2- 12 \ X 2-12 

SUB: Fixed Price Contractor 

SUB:01 

SUB :03 

SUB :06 

SUB: 12 

SUB : 13 

SUB:20 

SUB:2 1 

Mobilization & Preparatory X 0 

Site Work 

Groundwater 
Collection and 
Control 

X 0 

. Drilling x j 0 
•·································· ················· ·······•···· ······•·················· ···············•·····•······· l O&M 3,6,9 l x 3,6,9 
: ••00000 0 0 • ,0 000 , ,0 0, o O Oo O o H••• ••••••••• • • ••••••••• • •• • ••••••• • • • • ••• ~ • • • ••• • ••••• • ••• •• •••• •• ••• • ••• • • • • • •· • • • •• •••• 

\ Piping x \ 0 

Chemical Treatment X 0 

Physical Treatment X 0 

Site Restoration X 12 

Demobilization X 12 

WHC:Westinghouse Hanford Company 

42 10 

······························ ... -. 

..................... ..... ... .. .... 

42,100 50,520 50 ,520 

37,850 37,940 37 ,930 

68,850 95 ,630 95 ,6 10 

3 ,297,500 3 ,305 , 140 3 ,304 ,370 ............................ ............................... ................. ...... ...... 
207 , 110 207 ,590 207 ,540 

............................ ···················· .......... .. ..... .... ....... . 

492,680 453 ,2 10 4S3, 100 

1,936 , 100 

3,270,340 

12,860 12,890 12 ,890 

19,370 19,410 19 ,4 10 

WHC:02 Monitoring, 
Sampling , & 
Analysis 

L. yr··' ········ ··········· ... ............................. ...... ....... .. ~ .. ...... ............................. ... ~.~~? .... ·················· .. .?.~:.~~.? .............. ~.?.:.~.~.? .............. ... ~~:.~.~.?. ...... ..... . . . . . 

L.:.~~ . .:.~.~·~·········· ... ······· .......... . ................. L. ..... ~ .................. :~. ~?......... . .. ~.~~.? .... ··· ······ ........... .?. ~.:.~~.?. ...... ..... . .. ~?: .. ~ .~?...... ........ ..~ !?.~ ? ........... . . . . . . . 
i Yrs 1- 12 i x 1-12 660 : : 

660 

t1 
0 

t1 tT1 --i:J ~ 
:::, r' 

I 

• '° +--
I 

°' --.J 
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Cost Summary for H Area 

Cost Element Type Year(s) 
Applicable 

Institutional 
Controls/ 
Continued 

Current 
Actions 

Hydraulic 
Control 

Pump and 
Treat with 

Ion 
Exchange 

Pump and 
Treat with 

Reverse 
Osmosis 

Groundwater 
Collection and 
Control 

Chemical 
Treatment 

Physical 
Treatment1"1 

Overhead 

Profi t 

Bond 

B&O Tax 

CAP O&M 

Yr I x 18,480 
•....•..•....................... .. ........ .. .. ...... ·················· :·· ················ ····························· ......................... ......... ····•······•····• ··········· ·············· ················· ··········· ·················· 

: 

i Yrs 2-12 ! x 2-12 18,480 

:···!.~~~.?.~.?..~ ... ~~ ... 1 ....... ..... .. ...... ··················~········~········ ··········· ··· ··············· ··················· ················ ············ ················ ... ~.?.?.? .............. ......... ······ ·················· 
1 ... o&M .. Y rs ... 1.-1.2 ............... ............... ... \ ........ ~ ........ ........... ~.~.!? ............. .. ........ ............ .................. .. ................. ... ?..?.~.'. ~!.~ ........... ........... .... ............. . 
t .. Annual .. Rpt .. Y r .. 1 ............. ............ ...... L. ..... ~ ........................ ............................................................................ ... ?..?: .. ~.~~·············· ·••·············· ····· ·· ····· 
j Annual Rpt Yrs 2- 12 j x 2-12 60,070 

\ Training Yr l x 6900 
; ............................... ·····•• ··· ·· ········ ...... ............ ~--···· ............ .... ........ .. ... .. ·········· ..... ... ······· ·· ··· ·· ···· ......... ..... ············ ··········· ···· ··· ... ............. ········ ........... ······ ........... . 

l O&M Yrs 1-12 l x 1-12 : : 
1,222,100 

··············•··················· .. ·· ·············· ............ ...... . ...... ...... ..................... .. .................. .. .. ..... ... ........ ..... .. .............................. ....... ........ ...... .. ........ ·•·····--··········----· · .. -· 

j Annual Rpt Yr I j x 90,150 90, 150 90, 150 
..................... ........... ... ................................... ....... ...... ............... .. ........ .......... ........................................ ...... ................................ ..................... ........................ 

j Annual Rpt Yrs 2-12 j x 2-12 90,150 60,070 60,070 

X 1-12 50,911 75 ,514 90,907 

X 1-12 22, 161 33,835 4 1,279 

X 1-12 2051 2766 323 1 

X 1-12 1612 2366 2885 

Material/Supply MPR X 1-12 2439 4572 

Subcontractor MPR X 1-12 25 , 162 36,913 45 ,024 

Project Management/Construction X 1-12 1200 58,034 97 ,074 117,81 2 
Management 
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Cost Summary for H Area Cost1b1 

Cost Element Type Year(s) Institutional Hydraulic Pump and Pump and 
Applicable Controls/ Control Treat with Treat with 

Continued Ion Reverse 
CAP i O&M Current Exchange Osmosis I 

i Actions i 

General & Admin/Common Support X 1- 12 2347 113,457 189,780 230 ,322 
Pool 

Contingency X 1- 12 4164 196,662 330,466 400 ,303 

Total Miscellaneous 1-12 7711 470,050 771 , 153 936,335 

~UMMAJlY 

Capital Year 0 0 3,896,880 5,828,020 7, 16 1,350 
, .............................................. ................... ...... ....... ............ .......... .................... ··• ························ .. ...... ····· ······················· ····•···•· ··················· ·· ·················•··········· 

Year 12 0 32,230 32,300 32 ,300 

Annual O&M Year I 107 ,931 656,640 1,994 ,513 2 ,388,125 
1••····· ··· ·················· ······· ······································································ ·············· •• •• ••• • ••• ••••• • •• • • ••• oo •• •• • ••• • ············ ····· ··········· ............................... ... ........ .... .. ............ 

l Years 2,4,5,7 107,931 626,560 1,91 9,253 2,3 12,895 
\ 8, 10, 11,12, 
;·········· ······· ······· .. ··············· .......... .......................... ............ .............................. ................. .................. ......................... ... ······························· . .... .. ........ .............. 

Years 3,6 ,9 107,931 833,670 2, 126,843 2,520,435 

Present Worth 956 ,603 9 ,963,688 23,396 ,246 28 ,218 ,323 

Fur lns1 i1ut ion111 I C .. ntrnl:1 /<"t•ntim.rJ t ·1urc.nl Action. anl flydnuJ ic Contro l - A1uu,.J k.cpon 
( "t1t11 t for t11..:1l!t11bl,uk/1ub- t ubl•tl clcanc nU 111rc obtained fnim UlC Ct ell nu .. t ( ·1 • t '-"Vlumn o( the. k.w:I S t'rnje,:t Owner Sumnwric.• (Mt 'A( :I:..~ ( 'ucl M , -.k. l k un., .x.~111 1'1 1.4 ). Yc 11rly M it l.Cl hmcuu5 l °i •l• 111 rc ufit• inc, I I') t111l 111 , I / I .! , ,I tic 11 .J1 ..., "'1 u ... J 

line-itan Mi,ocllancow Cc.LI from ll¥ Tota.I Cmt Colurm of die Lc.vcl 1 Projc...1. Oitcet SI.DSlJaliu (l 2 )"C&h ia the. prc;cct duntioo) . 
C11tpi t111l 

Oixni,tioo & ~hinlc: ruoit.::e 



DOE/RL-94-67 
Draft A 

SECTION 1.4 REMEDIAL ALTERNATIVE COST MODELS 

D-62 



t:l 
I 

0\ 
I.>) 

I hu 22 Sep 1994 

91{· I 3291 ~ I 022 

U.S. Army Corps of Engineers 
PROJECT DNOACT: HANFORD: ER PROGRAM• 100 0/DR INSTIT CONTROLS/CONl'D 

100 0/DR INSTIT CONTROLS/CONT'D CURRENT ACTIONS 

HANFORD: ER PROGRAM 
100 0/DR INSTIT CONTROLS/CONT'D 

CURRENT ACTIONS 
1.4 . 10 . 1.1.10 . 5.2 . 4 

PRELIMINARY COST MOOEI 

Des igned By : 
Esti11111ted By: IT Corporation 

Prepared By: USACE/CENP~ COST ENG BRANCH 
Project Time & Cost, Inc. 

Date: 09/14/94 

H C A C E S G O L D E D I T I D N 
Compose r GOLD Copyrigh t (C) 1985, 1988, 1990, 1992 

by Building SystHIS Design, Inc. 
Release 5.20J 

TIME 10 : l ll:30 

I ITLE PAU 



lhu 22 Sep 1994 

!ABLE OF CONTENTS 

9'1·13291 .. 1023 

U.S . Army Corps of Engineers 
PROJECT DNOACl: HANFORD: El PROGRAM• 100 0/0R INSTIi CONlROLS/CONl'D 

100 D/DR INSTIT CONTR0l.S/CONT 1D CURRENT ACTIONS 

SUMMARY REPOR 1 S SlMMARY PAGE 

PROJECT (M4ER SUMMARY • LEVEL 1. . . . ..... . ......... . ....... . . ..... ......... 1 
PROJECT WNER SUMMARY • LEVEL 2 ••••••. • ...•••••• • •••• • ••••• •• ••.• •.•. • ••• • 2 
PROJECT WNER SLMMARY • LEVEL 4 ........................................... 3 
PROJECT INDIRECT SUMMARY • LEVEL 1. ..... . ..............•..... ... ...... ... . 4 
PROJECT I ND I RECT SUMMARY · LEVEL 2 •... . . ...•• ••• ..••••••.• ••.••• ••.• ••. ... 5 
PROJECT INDIRECT SLMMARY · LEVEL 4 . . . .. ... .. ......•.••.••..•..• ••••••••... 6 
PROJECT DIRECT SUMMARY LEVEL 1 ... .. ... . .... .• . . .•• ••••••••••• ••••••• •.• . 6 
PROJECT DIRECT SUMMARY LEI/El 2 ..............••.•.•••••.•••.••••••••••••. 9 
PROJECT DIRECl SUMMARY LEI/El 4 •...•.......•••.. ..••• • • • • •• .• ••••• •••• •• 10 

DEIAILED ESllMATE DETAIL PAGE 

ANA . Off -Site Analytical Services 
02 . Monit oring, SU'f)llng I Analysi s 

06 . Sa~llng Rad Contaminated Media 
02 . Ground llater Analysis (Yrs 1·12) .... ......•....•........ . 1 

1mc. l.les ti nghouse Hanford C011"8nY 
02. Monitoring, Sa~ling I Analys is 

06. Sa~ling Rad Contaminated Medi a 
02 . Ground llater Analysl • ·Yr11 (1·12) .••.• •• ..•....•• • •..•.... 2 
04. Ground llater Monitor Saq,les .•••....•.•........••........ 3 

11 . Annual Report (Yrs 1-12) 
21 . Annual Report 

11. Prepare Annual Repor t. ......... . .. .................... . .. 4 

BACKUP RE PUR l S BACKUP PAGE 

LABOR BACKUP ... .... . . . ..... . . . . .. ..... .... . ... . .. ... . .. ... ... .. . .. . .. ... . . 1 
EQUIPMENT BACKUP .... . .. .. . . ..... . .. .... .. .... ............. • .. .. . . . ... . . . . . 2 

END TABLE OF CONTENTS 

II ME 10:lll:SU 

CONTENTS PAGE 



lhu 22 Sep 1994 

9'H3Z9 I .102~ 

U.S. Army Corps of E"9ineer& 
PROJECT ONOACT: HANFORD: El PIOGIAM • 100 0/0R INSTIT CONTROLS/CONT'D 

100 0/DI INSTIT CONTIOLS/CONT 1D aJRRENT ACTIONS 
•• PROJECT OWNER SUMMARY· LEVEL 1 (Rounded to 10 1 s) •• 

·- -- ---- --- -- ------- -- ---------------------- --- -- --- ----- -- -- --- --- - --- -- - ---- ---- ----- --- ---- --- -- -- --- --- -

ANA Off·Site Analytical Services 
MHC Mestinghouse Hanford Company 

HANFORD: ER PROGRAM 

QUANT I TY UOM CONTRACT COST SUB HPR 

4,210 0 
96,010 0 

--- - --·. --- - - --- - - --
100,220 0 

PH/CH GU/CSP CONTINGN 

0 0 1,470 
14,400 28, 160 48,500 

- - - -- - --- - - - ------ ----.. ----
14,400 28,160 49,970 

T IHE 10 : 111 :30 

SUHHARY PAGE 

TOTAL COSI UNIT COST 

5 ,680 
187,070 

----- ------
192,750 
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Thu 22 Sep 1994 

ANA Off-Site Analytical Services 

ANA :02 Monit ori ng, Sa"'1llng & Analysi s 

Off · Site Ana lytical Se r vices 

~H C ~es tinghouse Hanford C<Xfllany 

~HC :02 Monitoring, Sa""ling & Analysis 
~HC:13 Annual Repo r t (Yrs 1· 12) 

~es tinghouse Hanford C<Xfllany 

HANFORD : ER PROGRAM 

91{1329; 10 IOZS 

U.S. Arlll'f Corps of Engineer& 
PROJECT DNOACT: HANFORD: ER PROGRAM· 100 D/DR INSTIT CONTROLS/CONT'D 

100 D/DR INSTIT CONTROLS/CONT'D CURRENT ACTIONS 
** PROJECT ~ER SUMMARY· LEVEL 2 (Rounded to 10 1s) ** 

QUANT I lY UOM CONTRACT COST SUB MPR PM/CM G&A/CSP CONTINGN 

4 ,210 0 0 0 1,470 
------··-·- ------ -- - - - - - - - - . - - - - - - - - - - ---------

4,210 0 0 0 1,470 

5,860 0 880 1,720 2,960 
90,150 0 13,520 26,440 45,540 

----------- - - -- - - - - - - - - -- ---- - - - .. --. -- --- .. -... --
96,010 0 14,400 28,160 48,500 

- ---------- --- --- --- - -------- ---- ---- - .. -- -- - - - -
100,220 0 14,400 28,160 49,970 

TIME 10: 18 :30 

SUMMARY PAGE 2 

TOTAL COST UNIT cosr 

~.bl:10 
- - - . - ----- -

5,680 

11 , 420 
175,640 

- - - - - -- ----
187,070 

------- ----
192,750 
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Thu 22 Sep 1994 

9'H 329 L. I 026 

U.S. Arlll)' Corps of Engineers 
PROJECT ONOACT: HANFORD: ER PROGRAM· 100 0/DR INSTIT CONTROLS/CONT'D 

100 0/0R INSTIT CONTROlS/CONT 1D CURRENT ACTIONS 
** PROJECT ~NER SUMMARY· LEVEL 4 (Rounded to 10 1s) •• 

QUA N 11 lY UOH CONTRACT COS! SUB HPR PH/CM G&A/CSP CONTINGN 

ANA Off · Site Analyti ca l Services 

ANA :02 Monit oring , Sall{>ling & Analysis 

ANA: 02.08 San'f) l ing Rad Contamina t ed Hedi a 

ANA:02 . 06 . 02 Ground Mater Analysis (Yrs 1- 12) 

Safll)li 11g Rad Contaminated Hedia 

Monitoring, Safll)ling & Ana lysis 

Off-Site Analytical Services 

MHC Mes tinghouse Hanfo rd C°""any 

MHC:02 Monitoring, Safll)ling & Analysis 

~HC :02. 08 Safll)ling Rad Contaminated Hedia 

MHC:02.06 . 02 Ground Mater Analysis - Yrs (1-12) 
MHC:02.06.04 Ground Mater Monito r Safll)les 

Safll)li ng Rad Cont aminated Medi a 

Hon i t a ring, sa,~, l ing & AnJ lysis 

~II C: 15 Annual Hcport O r~ 1· 12) 

~HC:13.21 Annua l Report 

~HC : 13 . 21 . 11 Prepar e Annual Repor t 

Annual Report 

Annual Report (Y r, 1- 12) 

Wes tinghouse Hanfo rd C°""any 

HANFORD: ER PROGRAM 

1. 00 EA 

13.00 EA 
24 . 00 HR 

2080 .00 HR 

4,210 

4,210 

4,210 

4,210 

5,200 
660 

- - - ----.. --... 
5,660 

-----------
5,860 

90, 150 

90,150 

90,150 

96,010 

100,220 

0 

0 

0 

0 

0 
0 

------- - -
0 

··---- ---
0 

0 

0 

0 

0 

D 

0 

0 

0 

0 

780 
100 

- - - . - - ---
880 

--- -- -- --
880 

13,520 
-· - -- -- --

13,520 
--·-- --- -

13 ,520 
---- - --- -

14 , 400 

14,400 

0 

0 

0 

0 

1,520 
190 

- - - - -----
1,720 

-- --- ----
1,720 

26,440 
- - - ------

26,440 
- - - - - -- --

26,440 
---------

26, 160 
-- -- - --- -

28, 160 

1,470 

1,470 

1,470 

1,470 

2,630 
330 

-------. -
2,960 

----- --- -
2,960 

45,540 
--- ------

45,540 
--- ----- -

45,540 
------ -- -

46,500 
----- ----

49,970 

T IHE 10: 16 :30 

SUHHARY PAGE 3 

TOTAL COS! 

5,680 

5,660 

5,660 

5 , 660 

10,130 
1,290 

- - - - - - .. - -- -
11,420 

- - --- ----- -
11.4 20 

175 ,64 0 

175,640 

175,640 

187,070 

192,750 

UNI! COST 

5683 .so 

779 . 36 
53.82 

84.44 
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Thu 22 Sep 1994 

ANA Off -Site Analyt i cal Services 
IIHC ijest i nghouse Hanford COlll'any 

HANF ORD: ER PROGRAM 
Proj ect Management/Cons t r uc t i on Hgnt 

SIIBTOT Al. 
Genera l & ALlmin/Cun111on Support Poo l 

SUBTOTAL 
Cont ingency 

TOTAi I NCl OIINER COS TS 

9'H 329 L. I 027 

U. S. Army Corps of Engineers 
PROJECT DNOACT: HANFORD: ER PROGRAM• 100 D/DR INSTIT CONTROLS/CONT ' D 

100 D/DR INSTIT CONTROLS/CONT'D CURRENT ACTIONS 
** PROJECT INDIRECT SUMMARY· LEVEL 1 (Rounded to 10 1 s) ** 

QUANT I TY UOH TOTAL DIRECT OVERHEAD PRO FI T BOND B&o TAX MAT MPR 

4,210 
96,010 

100,220 

0 
0 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

TIHE 10: 18:30 

SUMMARY PAGE 4 

TOTAL COSI 

4 ,210 
96,010 

100,220 
14,400 

114 , 620 
28, 160 

142,780 
49, 970 

192 ,750 

UNIT COSI 
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Thu 22 Sep 1994 

ANA Off - Site Analyt ic al Serv i ces 

ANA :02 Moni t ori ng , Safll) l ing & Ana l ys i s 

Of f -Site Ana l yt i cal s e rvi ces 

IIHC llestinghouse Hanford Company 

IIHC :02 Moni toring , Safll)ling & Ana l ysis 
IIHC:13 Annua l Repor t (Yrs 1-12) 

lles t i nghouse Hanfo rd COfll>any 

HAN FORD: ER PROGRAM 
Project Management/Cons t ruc tion Mgnt 

SIIB TOT Al 
Gcn~r a l & Adm1 11/L o11 111o n Support Poo l 

SUBTOTAL 
Con t ingency 

TOT AL INCL OIINER COSTS 

91{ 13291 .. 1028 

U.S. Ar""f Corps of Engineers 
PROJECT DNOACT : HANFORD: ER PROGRAM• 100 D/DR INSTIT CONTROLS/CONT ' D 

100 0/0R INSTIT CONTROLS/CONT'D CURRENT ACTIONS 
** PROJECT INDIRECT SIJl1MARY · LEVEL 2 (Rounded to 10 1 s) ** 

QUANT I TY UOH TOTAL DIRECT OVERHEAD PROF IT BOND e&o TAX MAT MPR 

4 , 210 

4,210 

5,860 
90,150 

96,010 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

100,220 0 O O O 0 

TI ME 10: 18 : 30 

SUMMARY PAGE 5 

TOTAL COST 

4,2 10 

4 , 210 

5,860 
90, 150 

96,010 

100, 220 
14,400 

11 4 , 620 
28 , 160 

142,780 
49,970 

192, 750 

UNI T COST 
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Thu 22 Sep 1994 

9'H 3291.1•29 

U. S. Ariny Corps of Engineer& 
PROJECT DNOACT : HANFOIID: ER PROCIIAl1 • 100 D/DR INSTIT CONTROLS/CONT'D 

100 D/DR INSTIT CONTROlS/CONT 1D CURRENT ACTIONS 
** PROJECT INDIRECT SUMMARY· LEVEL 4 (Rounded to 10 1 s) ** 

QUANT I TY UOH TOTAL DIRECT OVERHEAD PROF 11 BOND e&o TAK HAT MPR 

AHA Off · Site Analytical Services 

AHA :02 Monitoring, Sa~ling & Analysis 

ANA:02 . 08 Sa~ling Rad Contam ina ted Media 

AHA:02 . 08 . 02 Ground \later Analysis (Yrs 1-1 

Sa~ling Rad Contamina ted Hedi 

Monitori ng, Sa~ling & Analysi 

Off -Site Ana lytical Serv ices 

IIIIC lies ti nghouse Hanford Company 

IIH C:02 Monitor i ng, Sampling & Analys i s 

IJII C: 02_ 08 Samp l ing Rad Contaminated Media 

IIHC:02 . 08 .02 Ground \later Analysis -Yrs (1·1 
IIHC:02 . 08.04 Ground \later Monitor Sa~les 

Sampling Rad Contaminated Hedi 

Man i tari ng, Sampling & Ana l ysi 

IJII C: 13 Annu.1 l Report (Y r ,. 1 -12 ) 

IJI IC :13 _21 Annu3l Report 

IJH C: 13 . 21 . 11 Prepare Annual Report 

Annual Report 

Annual Report (Y r s 1- 12) 

lles tinghouse Hanford C~any 

HANFORD : ER PROGRAM 
Project Management/Cons t r uc tion Mgnt 

SllB TOTAL 
General & At i111 11 1/lum 11o n Suppor t Poul 

SUBTOTAL 
Contingency 

1_00 EA 

13 . 00 EA 
24.00 HR 

2080 . 00 HR 

4,210 

4,210 

4,210 

4,210 

5,200 
660 

5,860 

5,860 

90,150 

90,150 

90,150 

96,010 

100,220 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

TIME 10:18 : 50 

SUMMARY PAGE 6 

TOTAL COST 

4,210 

4,210 

4,210 

4,210 

5,200 
660 

5,660 

5 ,860 

90, 150 

90, 150 

90, 150 

96,010 

100,220 
14,400 

114,620 
28, 160 

142,780 
49,970 

UNIT COST 

4210 . 00 

0 
0 

0~ 
~ :;d 
::!>~ 

' >- 'E. 
I 

400 . 00 0\ 
27 .62 --J 

43 . 34 
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I hu 22 Sep 1994 
U.S. Ar,ay Corps of Engineers 

PROJECT ONOACT: HANFORD: El PROGRAM• 100 0/0R INSTIT CONTROLS/CONT'D 
100 0/DR INSTIT CONTROlS/CONT 10 CURRENT ACTIONS 

** PROJECT INDIRECT SUMMARY· LEVEL 4 (Rounded to tO•s) ** 

I I Ml 10 : 18:.S0 

SUMMARY PAGE 7 

. - . - - . - - - - - - - - - - - - - - - - - - - - - - . - - - -- - - -- - - - - - . - -- -- - - - - - - - - - - - - - - - - -- - - - -- - - - - - -- - - -- - - - - - - - -- . -- . - - - - - - - - - - - - - - - - - - - - . - - - - - - - - -- . - . --- - - - - - - - . - - - - - - - - - - - - - - - . - . . . - . - - - - - - -
QUANTITY UOl4 

--------- -- -- ------- --- --- --- -- --- --- -- ------ ----- ---------- · -··- --- --- ---- ------ ···· · ·· -- ------- ----- ------ ---- ----·· ··· ····----- --·-- ---- ----- --- ------ ---·· ···· --- -------
TOTAL DIRECT OVERHEAD PROFII BONO a,o TAX MAT MPR TOTAL COST UNII COSI 

TOTAL INCL OIINER COSTS 
192, 750 
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91f I. 3291 .. I 031 

Thu 22 Sep 1994 
U.S. Army Corps of Engineers 

PROJECT DNOACT: HANFORD: ER PROGRAM• 100 D/DR INSTIT CONTROLS/CONT'D 
100 D/DR INSTIT CONTROLS/CONT'D CURRENT ACTIONS 

** PROJECT DIRECT SUMMARY· LEVEL 1 (Rounded to 10 1 s) ** 

TIME 10 : 1!1:3U 

SUMMARY PAGE 8 

--- ----- -- - --- -- --- ---- -- - ---- -- --- -- -- -- ---- - ----- ------ -- ---- --- ------- - ----- ---- -- --- .. .... .. . ... .. ___ _________ __ __ __________ __ ___ _____ .,._., ___ _________ _____ _____ _____ ____ ____ _ 
QUANT II Y UOM LABOR ECUIPMNT MAT/SUPP UNIT CST TOTAL COS T UNIT COS T 

ANA Off-Site Analytical Services 
WHC Westinghous e Hanford COflllany 

HANFORD: ER PROGRAM 
Project Management/Cons t ruc tion Mgnt 

SIJB TOTAL 
General & Ad 11 111/l. u11 11,on Support Pool 

SUBTOTAL 
Contingency 

TOTAL INCL O~NER COSTS 

0 
90,810 

-- - - -----.. -
90,810 

0 0 
0 0 

--- ------ -- ---------- · 
0 0 

4,210 
5,200 

- --- - - ... ----
9,410 

4,2 10 
116,010 

100,220 
14,400 

114,620 
28, 160 

142,780 
49,970 

192,750 

0 
0 om 

""1 --.. 

~- ~ 
' • 'E 
1 

°' .....J 



911· I 329 I • I 032 

lhu l~ , q.> 1994 U.S. Arrrry Corps of Engineera 
PROJECT ONOACT: HANFORD: ER PROGRAM• 100 D/DR INSTIT CONlkOL S/CONl'O 

100 0/DR INSTIT CONTROLS/CONT'D CURRENT ACTIONS 

ANA Off -Site Analytical Services 

ANA:02 Monitoring, Sa"'1ling & Analysis 

Off -Sit e Ana lytical Services 

~HC ~estinghouse Hanford COfll)any 

~HC : 02 Monitoring, Salf4)ling & Analysis 
~HC:13 Annual Repor t (Yrs 1 · 12) 

~es tinghouse Hanford COfll)any 

HANF ORD : ER PROGRAM 
Project Management/Cons truc tion Hgnt 

SIJBTOTA L 
General & Ad111111/ C(){1111o n Suppor t Pool 

SUBTOT Ai 
Conti ngency 

IOTAL INCL O~NER COSIS 

•• PROJECT DIRECT SUMMARY - LEVEL 2 (Rounded to 10's) •• 

CUAN T II Y UOM LABOR 

0 

0 

660 
90, 150 

90,810 

90,810 

ECUIPHNI 

0 

0 

0 
0 

0 

0 

HAT/SUPP 

0 

0 

0 
0 

0 

0 

UNIT CST 

4,210 

4,210 

5,200 
0 

5,200 

9,41 0 

------ - --------- ------ -

I IHE 10 : 18 : 30 

SUHHARY PAGE 9 

TOTAL COS I 

4,210 

4,210 

5,860 
90, 150 

96, 010 

100,220 
14,400 

114, 620 
28, 160 

142,780 
49,970 

192,750 

UNI I COSI 
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Thu 22 Sep 1994 

9'i· i 329 i * 1033 

U.S. Anny Corps of Engineers 
PROJECT DNOACT: HANFORD: El PROGRAM· 100 D/DR INSTIT CONTROLS/CONT'D 

100 DIDI INSTIT COIITIOI.S/CONT'D CURRENT ACTIONS 
•• PROJECT DIRECT SUMMARY· LEVEL 4 (Rounded to 10's) •• 

QUANT I TY UOH LABOR EQUIPMN T MAT/SUPP 

ANA Off-Site Anal ytical Services 

ANA :02 Monit oring, Sa,rpling, Anal y• is 

ANA :02 .08 Sampling Rad Contaminated Media 

ANA :02.08.02 Ground Yater Analysis (Yrs 1-12) 

Sa~ling Rad Contaminated Media 

Monit oring, Sarrpling, Analysis 

Off -Sit e Ana lyt ical Services 

YHC Yes tinghouse Hanf ord C~any 

YHC :02 Monitori ng , Sarrpl1ng & Analysis 

IJIIC :02. 08 Sa~l i ng Rad Con taminated Media 

YHC:02 . 08 .02 Ground Yater Analysis - Yrs (1 · 12) 
YHC:02 . 08 .04 Ground Yate r Moni tor Serrples 

Sarrpling Rad Contaminated Med ia 

Moni t oring, Sa~ling & Analysis 

IJH C: 13 Annual Report (Y r s 1· 12) 

IJHC : 13 . 21 Annua l Report 

YH C:1 3 . 21. 11 Pr epare Annual Repor t 

Annual Wepor t 

Annual Report (Y rs 1- 12) 

Yes tinghouse Hanford C~any 

HANFORD: ER PROGRAM 
Project Management/Constructi on Mgnt 

SUBTOTAL 
General & Actni n/Conmon Support Poo l 

SUBTOTAL 
Contingency 

1.00 EA 

13 . 00 EA 
24 . 00 HI 

2080 . 00 HR 

0 

0 

0 

0 

0 
660 

660 

660 

90,150 

90,150 

90,150 

90,810 

90,810 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

UNIT CST 

4,210 

4,210 

4,210 

4,210 

5,200 
0 

5,200 

5,200 

0 

0 

0 

5,200 

9,410 

TIME 10:18:30 

SUMMARY PAGE 10 

TOTAL COSI 

4 , 210 

4,210 

4,21 0 

4 , 210 

5,200 
660 

5, 860 

5 , 860 

90, 150 

90, 150 

90 ,15 0 

96,010 

100,220 
14,400 

114,620 
28,1 60 

142,780 
49,970 

UNIT COSI 

4210 .00 

400 . 00 
27 .62 

43 . 54 



Thu 22 Sep 1994 U.S . Aray Corps of Engineers 
PROJECT DNOACT: HANFORD : ER PROGRAM· 100 D/DR INSTIT CONTROLS/ CONT'D 

100 0/DR INSTIT COIITROLS/COIIT 1D aJRRENT ACTIONS 
** PROJECT DIRECT SUMMARY· LEVEL 4 (Rounded to 10 1 s) ** 

TI HE 10 : 18 :30 

SUMMARY PAGE 11 

- - - - - --- - - - - - - - - - - - - - - - -- - - - - - - --- - - - -- -- - - ---- ---- - --- - ---- - - - - - - - - - - --- - - - --- - - - - - - - - - - - -- - - -- -- - - - -- - - - - - - - - - -- . - - - - - - - - - - -------- - ---- - - --- - - - - -- - - - - -- - - - - - - - - - - - - - - -- -
QUANTITY UOH 

--- --- --- -- --- ---- --- -- -- --- ---- ---- ---- -- ----- --- --- --- --- ---- -- --- •··· ·· ·--- -- ------- ----- -- ------ --------- -- ----- -· -- --- --- --- --- ·---- -- ----- ---- --·----- -- ---- --- ------ -
LABOR EQU IPMN T MAT/SUPP UNIT CST TOTAL COST UN IT COST 

TOTAL INCL OIINER COSTS 
192,750 
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U.S. Army Corps of Engineers Thu 22 Sep 1994 

DETAILED ESTIMATE 
PROJECT ONOACT: HANFORD: ER PROGIIAM • 100 0/DR INSTIT CONTROLS/CONT'D 

100 0/DR INSTIT CONTROLS/CONT'D OJRRENT ACTIONS 
ANA. Off·Site Analytical Services 

ANA:02 . Moni toring, Safll)ling i Analysis QUANTY UClll CREW 10 

ANA. Off -Site Analytical Services 
ANA:02. Monitoring, Safll)ling & Analysis 

ANA:02.08. S~ling Rad Contaminated Media 
ANA:02 .08.02. Ground Water Analys is (Yrs 1- 12) 

Assun,pt ions: 

LABOR EQUIPMNl 

1. Assune saq,ling of 7 monito r ing wells on a semia1Y1Ual basis for the 
12-yea, l ifecycle 

ANA 

( 14 san,ples/yr) 

· Total saq,lcs = 14 

2. All on -s ite saq,le analyses performed by WHC mobile lab. 

3. 10X off- s it e verification analysis of reduced analyte list with CLP 
protocol. 
(10X of 14 = 1 ea) 

Analyz e LLW Safllll e Oft·site 0.00 0.00 
Lab 1.00 EA 0 0 

----------· ----- - - -- --
Ground Wat er Analysis (Yrs 1-12) 1.00 EA 0 0 

- -------- - - ---- -------
Saq,l ing Rad Cont aminated Media 0 0 

----------- -- -- - - -- - - -
Monitoring, Safll)l i ng ' Analysis 0 0 

-- - -------- ----- --- - --
Of f- Sit e An~ lyt ical Services 0 0 

- - - --- - - - - - --- - --- --- -

MAT/SUPP 

0. 00 
0 

- - - - - - - -- --
0 

----- - -----
0 

---- -------
0 

--- -- --- ---
0 

UNIT CST 

4210.00 
4,210 

-----------
4,210 

-- --- - - ----
4,210 

- -- --- ---.. -
4,210 

------- ----
4,210 

TIME 10:18 : 30 

DETAIL PAGE 

TOTAL COST 

4210.00 
4,210 

4,210 

4,2 10 

4 , 210 

4, 210 

UNIT COST 

4210 .UO 

4210 . 00 
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lhu l2 Sep 1994 

DETAIL ED ESTIMAJE 

9'~·13291 .. 1036 

U. S. Army Corps of Er111ineera 
PROJECT DNOACT : HANFORD: ER PROGRAM· 100 0/DR INSTIT CONTROLS/CONT'D 

100 D/DR INSTIT CONTROlS/CONT'D CURREN! ACTIONS 
WHC. Wes tinghouse Hanford C~ny 

TIME 10: 18 :30 

DET AIL PAGE 2 

--- -- -- -- ------- - ---- ------ - -- ----- --- -- ------------ -- - -- --- ---- ----- --- -- ---- ----- ----- -- ---- ----- --- -- -- --- - ---- - ---- - ------ -------- ------ - ------- - ----- --- -- ------ -- --- -
IIIIC:02 . Mon it or ing, Sa"llling, Analysis QUANTY UOM CREII ID 
-- - -- -. - --- - -- - ---- - ---- --- -- .. - -- -- -- --- --- - ---- --- --- --- -- ------- ----- -- -- -- - - --- - . - - -- - -- ----. -- - ---- ---- -- - - - - - --- -- ---- --- ---- --·------ -- - - - - - - - -- - - - - --- - - - - - --- -. - --- -

LABOR EQU(PMNl HAT/SUPP UNIT CST TOTAL cosr UNI( COS I 

WHC . Wes ti nghouse Ha nf ord Corrpany 
WHC : 02 . Monit or ing, Sa"'1l i ng & Analysis 

WHC:02 . 08. Sa"'1ling Rad ContMinated Hedia 
WHC:02 . 08.02 . Ground Water Analysia·Trs (1·12) 

Ass urpti ons : 

1. Assune sa"llling of 7 monitoring wells on a semial'VlUal basis for the 
12 · yea r lifecycle 

WHC 

(14 sa"llles/yr) 

· Total sa"llles = 14 

2. 90X of sa""les for analysis at mobile lab 
(90¼ of 14 = 13) 

Analyze LLW Sufll>le · Mobile Lab 

Ground Wa t er Analysis-Yrs Cl-12) 

13 . U0 lA 

13.00 EA 

0 . 00 
0 

0 

0 . 00 
0 

0 

0 . 00 
0 

0 

400.00 
5,200 

5,200 

400.00 
5,200 

5 , 200 

400 . 00 

400 .00 
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U.S. Army Corps of Engineers llilJ 22 Sep 1994 

DETAILED ESTIMATE 
PROJECT DNOACT: HANFORD: ER PRO<iRAH • 100 D/DR INSTIi CONTROLS/CONT'D 

100 D/DR INSTIT CONTROLS/CONT'D CURRENT ACIIONS 
WHC . We s tinghouse Hanford Coo-pany 

WH C:02 . Hon 11 or 1ng, Sen-pling & Analysis OUANTY UOH CREW ID LABOR EOUIPHNI 

WHC :02 . 08.04 . Ground Water Monitor San-.,les 
Work to be Performed: 

WHC 

Take semiannual groundwater monitoring salll'les. 

As sun-pt ions : 
1. Assunc san-pling of 7 monitoring we ll s on a semial'VIUal basis for the 12 · 

year lifecycle. 
( 14 s an-ples/yr) 

2 . As sume 2 field Techni c ians for 6 hours on a semiannual basis for the 12· 
year lif ecycle. 
(24 hrs/yr) 

Technician , Envirorvnental 
Restorati on Ops· 2 ea 

Ground Wate r Moni to r Samples 

San-pl i ng Rad Contami na ted Hedi a 

Monit or ing, Sampling & Analysis 

24.00 HR 85201 

24 . 00 HR 

27.62 
663 

663 

663 

663 

0 .00 
0 

0 

0 

0 

HAT/SUPP 

0.00 
0 

0 

0 

0 

UNIT CST 

0 . 00 
0 

0 

S,200 

5,200 

I IHE 10 : 18 :30 

DETAIL PAGE 3 

TOTAL co,1 

27.62 
663 

663 

5,863 

5,863 

UNI I COSI 

27 . 62 

27.62 
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lhu 22 Sep 1994 

DETAILED ESTIMATE 

91~·1329 i. I 038 

U.S. Anrr, Corps of Engineers 
PROJECT DNOACT: HANFORD: ER PROGRAM· 1DD D/DR INSTIT CONTROLS/CONT'D 

100 D/DR INSTIT CONTROl.S/CONT'D WRRENT ACTIONS 
WHC. We stinghouse Hanford C~ny 

TIME 10:18 : 30 

DETAIL PAGE 4 
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0 

0 
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42,100 0 
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960 

4,890 

4,890 

11,810 

70 

70 

.l 6U 
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0 

0 

0 

0 

14,740 

14,740 

0 0 14,740 

0 0 14,740 
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4 . 00 EA 

4 . 00 EA 

1, 280 90 21 0 400 700 
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12 , 850 94 0 2,070 4,040 6,960 
-- - -..... -. - ... - . - - - . --- . - - - - . - - - - -- - --- ... . -- - - -. -- -

37,810 2,760 6 , 090 11,900 20,490 

--- --- ----- ----- -- -- --------- ----- -- --
6,420 470 1, 030 2,020 3,480 

21 , 4B0 

27,910 

282,680 

59 , 110 

1, 570 

2,040 

20 , 64 0 

4 , 31 0 

3,460 

4,490 

45,500 

9, 510 

6 , 760 

8,780 

11, 640 

15, no 

88,950 153,220 

18 , 600 32 ,040 
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Site Piping 

Extraction & Injection ~ells 

~llB:06.03 Sheet Pile 

Sheet Pi le 

Groundwater Collection & Control 

SIJB:20 Site Restoration 

SUB : 20 .04 Reveget a t ion u11d Pl .. n t IJ l!j 

Revegetation and Planting 
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8 . 00 HR 

-- -- -- - - --- - -- -- ---· - --- ----- - --- -- -- - --- -- ----
145, 190 10,600 23,370 45,690 76,700 

---- · ---·- - - -- .. -- --- - - -----. - -. - . ---- .. . -- . -.. --
486,980 35,550 78,380 153,230 263,950 

- --- ----- - - -- - - - - . . -
10,525,290 768,350 1,694 ,050 3,311,860 5,704,840 .... ----. .. . -- - - ... --... - . -.. -... -.. - -.. -.... --.. .. ---. -.. -
11,012,270 803,900 1,772,420 3,465,090 5,968,790 

12,850 91.0 2,070 4,040 6,960 

12,850 940 2,070 4,040 6,960 
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-------- ---
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------ -----
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---- -- ---
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70 

--- -- -- --
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520 
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------ ---
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----- -- --
730 

1,010 
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-- -- -----
1,260 

---- --- --
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1, 71.0 

- - ---- - --- · 
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- - - - ------ . 
1,018,090 

22,004,31l0 
- ... --------
23,022,460 
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26,860 

2,010 

2, 010 

4,850 

4,850 

6,720 
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35 ,860 

2,300 

2, 140 

4,4 50 

0 

---- --- --
0 

- -- ------
0 

0 

0 

0 

0 

5, 280 

100 

5 , 380 

5,380 

350 

320 

670 

- - -------
10,320 

- --- -- - --
190 

----- ---· 
10,520 

- ·- ---- --
10,520 

680 

630 

1, 300 

-- --- -- --
17,780 

--·------
330 

------ · ·· 
18,120 

-- --- --- -
18, 120 

1,160 

1,080 

2,250 

l lM E 14 :5 7:54 

SlJMHARY PAGE 6 

IOlAL CU5 1 

26,lllO 

40,440 

23,227,150 

.. --- --- -
Ul , 580 

1, 290 
·· -- -----

69,870 

69,8 70 

4,4 90 

4, 180 

8,670 

UNIT COS! 

t,/ 1'.> . t, l 

/f<J . l '., 

'.,3 . tl <' 

0 
0 

0 tT1 
------, 
~ Pl ~-r' 
' • '° +--
I 

°' ---1 
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I 
\0 
0 

lled 14 Sep 1994 

Prepare Annua l Report (Yr 1) 

IIHC : 13. 21. 12 Prepare Annual Repor t (Yrs 2·12) 

Prepare Annua l Report (Yrs 2- 12) 

Annual Report 

Annua I Report 

~cs tin9house Hanford COO"f)any 

IIANf ORO: ER PROGRAM 

U.S. Army Corps of Engineers 
PROJECT OSHTPL: HANFORD: ER PROCRAM · 0 AREA SHEET PILE 

VERTICAL BARRIER MODEL 
** PROJECT ~NER SUMMARY · LEVEL 5 (Rounded to 10 1 s) ** 

OUAN T I TY UOM CONTRACT COST SUB HPR PH/CM G&A/CSP CONTINGN 

90, 150 

60,070 

150,220 

150,220 

0 

0 

0 

0 

13 ,520 

9,010 

22,530 

22 ,530 

26,440 

17,620 

44,050 

44,050 

45,540 

30,340 

75,880 

75,880 

190,530 0 28 , 580 55,870 96,240 

11,342,810 811,040 1,816, 760 3,551,770 6,132,830 

1 IME 14:57:54 

SUMMARY PAGE 7 

TOTAL cos t 

175, 64 0 

117,040 

292,680 

292,680 

371,230 

23,655,21 0 

UNIT COST 



ll c <.l g Sep 1'194 

9'H 329 I .. I 050 

U.S . Arnry Corps of Engineer s 
PROJECI OSHIPL: HANFORD: ER PROGRAM· 0 AREA SHEEI PILE 

VERTICAL BARRIER MODEL 
** PROJECT INDIRECT SUHHARY · LEVEL 1 (R ounded to 10 1 s ) ** 

1 IME 14: 57:54 

SUMMARY PAGE 8 

--- ---- --- -- -- ---- -- -- ------ ------- --- --------------------- -- ---- - - --- -- ---- -- ----- ---- --- -- - -------- -- --- ----- ----- --- -- ----------- -- -- ------ ---- - -- - -- --- ----- - · ---- -- - - --
CUAN II lY UOM IOTAL DIRECT OVERHEAD 

ANA Off · Sit c Analytic a l Services 
SUB Fix ed Price Contractor 
WHC Westi nghouse Hanford Con-pany 

HA NFOHD : ER PHOGHAM 
SuLKon t r .iL t 01 · MPR 

SIIB TOTA l 
P,·o jcc t M<111 t19c111L·n t/lons truction Hgnt 

SIJB IOT Al 
Genera l K Admin/ Corm,on Suppor t Poo l 

s1m TO T Al 
Con t ang cnLy 

TOT AL I NCl OIIN E R COS IS 

42, 100 
8,646 , 700 

190,530 
- - ----- ----

8,879 , 33 0 

PROFIT 

0 0 
1,642,870 715,130 

0 0 
------ - - - - ---- --- -
1,642,870 715,130 

BONO B&O TAX HAT HPR 

0 0 0 
53, 500 51 ,9 70 0 

0 D D 
--- ------

53,500 51, 970 0 

TOTAL CO~ I 

42 , 100 
11, 110, 180 

190,530 

11 ,342, ll l O 
811, 040 

12 ,153,850 
1,816,760 

13,970, 610 
3, 551 ,7 70 

17, 522, 380 
6, 132,830 

23, 655, 210 

UNI! COSI 



0 

Med 14 Sep 1994 

ANA Off-Site Analytical Services 

ANA :02 Monit oring, Sa"l'ling & Analysi s 

Off -Site Ana lytical Se r vices 

~UB t 1xcd ••, 1cc Cont rac t o r 

SUB:01 
SUB:03 
SUB:06 
SUB:20 
SUB : 21 

Mobilization & Preparatory Mork 
Site Mork 
Groundwater Col l ec tion & Control 
Site Rest or ation 
Demobi l i zet ion 

F 1 xcd f•r I cc Cont I c:11..: t or 

'-0 MHC Mes I I ngti ouse Hanfo rd Company 
N 

MHC 02 Monitor ing, Sarrp l ing & Analysi s 
MHC 06 Groundwa te r Collecti on & Control 
MHC 13 Annual Repo , t 

Mes ti nyhouse Hanf ord l~1~any 

HANF ORD: ER PROGRAM 
Subcont rac to r MPR 

SlJBlOl AL 
P 1o j ec t M.111.i~1.·11w11 t / l o n s t1 u L tl on Hgnl 

SUBIOlAL 
General & Adm i n/Corrmon Suppo rt Pool 

SIJBllll Al 
Cont 1 ng c nc y 

lOl Al INCL OMN~k COS I~ 

9'~· I 329 I .. I 05 J 

U. S. Army Corps of Engineers 
PROJECl OSHlPL: HANFORD: ER PROGRAM· D AREA SHEEl PILE 

VERTICAL BARRIER MODEL 
** PROJECT INDIRECT SUMMARY· LEVEL 2 (Rounded to lO's) ** 

QUAN l I lY UGH IOlAL OIRECl OVERHEAD PROFll BOND B&O lAK HAT HPR 

42, 100 0 0 0 0 0 
----- .. ---.. - ----- --- - - --- --- - - ---- ----· -- ---- -- - ----- --- -

42, 100 0 0 0 0 0 

29,420 5,590 2,430 180 180 0 
21,720 4,130 1,800 130 130 0 

8,570,500 1,62a,,oo 708,820 53,030 51,520 0 
10,000 1,900 830 60 60 0 
15,060 2,860 1,250 90 90 0 

-- --- -- ---- -- -· ---- - -- ----- -- -- - -- - ---
8,646 ,700 1,642,870 715, 130 ~1 . ~00 51, 970 0 

35,860 0 0 0 0 0 
,,,so 0 0 0 0 0 

150,220 0 0 0 0 0 
---- ------- ----·- -- · · - · ·· · -· - - -- - ··- · • . - --.. - . - --·-- -- --

190,530 0 0 0 0 0 
·---· -- -- -- ·· ·--·-- - ·------ -- ------ · -- -· --- ---· --- --- ---

8 , 879 ,330 1,642,870 715, no 53,500 51,970 0 

llHE 14:57:54 

SUMMARY PAGE 9 

TOlAL COSl UNll COSl 

42, 100 
- --- -- ---- -

42, 100 

37,810 
27 , 910 

11,012,270 
12,850 
19 ,350 t:l 

0 11,110,1 80 
t:l tT1 

---""1 :;:d PJ 
:::-• r-' 

I 

35,660 • \() 
+:--4,450 I 

150,220 0\ 
-·-·- --·-- - -.I 

190,530 
- · · ·-- -· ·- · 

11,342,81 0 
811 , 040 

-- - - - ···--
12 ,1 53, 850 

1, 816,?lO 
·· · · · ·-·- ·-
13,970, 610 
3,551,770 

-- ----· · -·-
17,522 ,,ao 
6,132,830 

. ... . . . . ·· -
23, 655, 210 



11,·d 14 Sep 1994 

91{ l 329 f .. I 052 

U.S. Arflr)I Corps of Engineers 
PROJECT DSHTPL : HANFOIID: ER PROGRA" • D AREA SHEET PILE 

VERTICAL BARRIER MODEL 
** PROJECT INDIRECT SUMMARY· LEVEL 5 (Rounded to 10's) •• 

I IME 14 :57:54 

~llMMARY PAGE 10 

- ---- --- ------ - -------- -- --- --- ---- ------- -- --- --------- --- -- ---- -- ---- -- -- --- ----- - -- ----- - -- --------- --- --- --- - ---------- --- --- --- ------ ---- -- - --- ------ - -
0UAN1 I TY UOM 

-- ---- -- ---- ----- ------ ----- -- ----- -- --- ------------------------ ---- ----- --- ·-·--------- -- -----·-- --- · · .. ·· ·· ----- ------ -- -- · ----------------- -- --- -- ----- ------- --- ---- -----
TOTAL DIRECT OVERHEAD PROfll BOND 8&0 !AK HAT HPR lO TAL CO~l UNI! COSI 

ANA Off·Site Ana lytical Services 

ANA :02 Moni t o r ing, Sa"l'ling & Analysis 

ANA:02.08 Sampli ng Rad Cont aminated Media 

AN A:02 .08.02 Ground \la ter Ana lys i s Yr 1· 12 

Ground \later Analysis Yr 1· 

Sarrpling Rad Contamina ted H 

Mani t or i11g, Sampling & Anal 

Oft -Sit e Ana lytic a l se,vice 

SUB Fixed Price Contract or 

SUB :01 Mobil ization & Prepara t ory llork 

SUB:01. 02 Mob iliz e Pe, ~onnel & Equipment 

~UH:01.02.0 2 Mobilize Tra iler s 

Mob i I 1z c Tr a ilers 

Mob ilize Per sonnel & Equipm 

SUB:01.04 Setup/Cons truc t Temp Facilities 

SUH: 0 l. 04. 0 l Est ab l I s h f ac i I it i cs 

SUB: 0 1.04 . 01 .02 Se t up Trai l ers 

Es t ablish Facilities 

SUB:01 .04.02 Cons t ruct Ocean Area 

( on ~. t I u, t Oecon Area 

SUB:01.04 . 03 Site Survey 

10.00 EA 

24 . 00 HR 

42,100 0 0 

42, 100 0 0 

42,100 0 0 

42,100 0 0 

750 

750 

3,810 

3,610 

9,190 

140 

140 

720 

720 

1,750 

60 

60 

310 

310 

760 

0 

0 0 0 

0 0 0 

0 0 0 

0 

0 

20 

20 

60 

0 

0 

20 

20 

60 

0 

0 

0 

0 

42,100 

42, 100 

42 , 100 

42, 100 

9l0 

960 

4,890 

4 , 890 

11,81 0 

4210 .00 

4Y"I.. 05 



llcd 14 Sq .1 1994 

Site Survey 

Setup/Construct Terrp facili 

SUB:01 . 05 Construct Temporary Utilities 

Construct Terrporary Utiliti 

SUB:01.06 Pre -Construction Submittals 

Prc · Con~ t ruc t i on Sut.:rn 1ttals 

Mobilization & Preparatory 

SUU:03 S1 t e llor k 

SUB:03 .03 Ear thwor, 

Earthwork 

SUB:03.04 Roads/Parking/Curbs/llalks 

Roads /Par king/Cu rbs /llalks 

Si t c llork 

SUH:06 G1 u undwutc1 Cu lll.'C ll UI\ ~ l u11t 1u l 

SUB :06.0 1 Ex trac ti on & In jection lle ll s 

SllU:06.01.01 lil'll Dr 1ll 1ng & Con,t1<1c tion 

Mell Dri lli ng & Cun, t ruc tio 

SUB:06.0 1 .04 Opcrat ions and Maintenance 3,6 

orc r ,1t ion·. and Ma int e nance 

SUB:06.01 . 9X Si t e Pip ing 

911-I,3291 .. 1053 

U. S. Army Corps of Engineers 
PROJECT OSHIPL: HANFOltO: ER PROGRA" • 0 AREA SHlET PILE 

VERTICAL BARRIER "OOEL 
** PROJECT INDIRECT SUMMARY· LEVEL 5 (Rounded to 10° s ) •• 

QUAM I I TY UOH TOTAL DIRECT OVERHEAD PROFIT BOND BlO TAX MAT MPR 

4 . 00 EA 

4.00 EA 

1,000 

14,000 

4,680 

190 

2,660 

890 

80 

1,160 

390 

10,000 1,900 830 

29,420 5,590 2, 430 

5,000 950 410 

16,720 

21,720 

220,000 

46,000 

3,180 

4,130 

41,800 

8,740 

1,380 

1,800 

18,200 

3,800 

10 

90 

30 

10 

80 

30 

0 

0 

0 

60 60 0 

180 180 0 

30 30 0 

100 

130 

1,360 

280 

100 

130 

1,320 

280 

0 

0 

0 

0 

TIME 14 :57: 54 

SUMMARY PAGE 11 

TOTAL COS I 

1,280 

17,990 

6,010 

12,850 

37 , 810 

6,420 

21,480 

27,910 

282,680 

59, 11 0 

UMII CO;J 

3212.26 

70669 . /() 



\led 14 Sep 1994 

Site Piping 

Extraction & Inject ion \/ell 

SUB:06 .03 Sheet Pile 

Sheet Pile 

Groundwater Collection & Co 

SUB:20 Site Restoration 

SUB:20.04 Revegetation and Planting 

Revegetation and Planting 

Site Restoration 

SUB :21 Demobilization 

SUB:21.02 Demobilize Personnel~ Equipment 

S118: 21. 02. 02 ll emobil 1ze t rai l er s 

Demobilize t railer s 

Demobilize Personnel & Equi 

SUB : 21 . 04 Den~bilize Te~ facilitie s 

~tlB: 2 1 .tlt, . UC f.< L"mo v c Dt.·ton Ar e a 

Remove Decon Area 

Demobilize Te"" f aciliti es 

SUB: 21 . 05 Di sconnect l e~orary Utili ties 

Disconnec t te""orary Utilit 

SUB:2 1. 06 Pos t -Construction SlAnittals 

U. S. Army Corps of Engineers 
PROJECT DSHtPL: HANFORD: El PIOORAII • D AREA SHEEt PILE 

VERTICAL BARRIER MODEL 
•• PROJECT INDIRECT SUMMARY - LEVEL 5 (Rounded to 10' s ) •• 

QUANT I lY UOM TOTAL DIRECT OVERHEAD PROFIT BOND BlO TAX MAT MPR 

113,000 

379,000 

21,470 

72,010 

9,350 

31,350 

8,191,500 1,556,390 677,480 

8,570,500 1,628,400 708,820 

700 

2,350 

50,690 

53 , 030 

660 

2,280 

49,240 

51,520 

0 

0 

0 

0 

10,000 1,900 830 60 60 0 

8 . 00 HR 

10,000 1,900 830 60 60 0 

7S0 

750 

1,810 

1,810 

2,500 

140 

140 

340 

340 

480 

60 

60 

150 

150 

210 

0 

0 

10 

10 

20 

0 

0 

10 

10 

20 

0 

0 

0 

0 

0 

TIME 14 :57 :51, 

SUMMARY PAGE 12 

TOTAL COS! 

145, 190 

486,980 

10,525,290 

11,012,270 

12,850 

12,850 

960 

960 

2,320 

2,320 

3, 210 

UNIT COS! 

290.03 
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\J ed 14 Scµ 1',l\14 

Po~t - l o n ~.truc t1 <>n SutA n1ttal 

Demobilization 

Fix ed Price Con1rac 101 

IJH C Ucs ti nghouse Hanford CO<f4)any 

IIHC :02 Moni torin!I, Sampl 1ng & Ana l ysi~ 

ll tlC :02.08 Samp ling Rad Cnt1mtd Media 1- 12 

IJIIC:02.08.02 Ground \la ter Ana lysi s 

Ground \la t er Ana lys i ~ 

IJH C:02.08.03 lak e Ground \la te r S~rrpl cs 

lake Ground \l a t er s~nlfl les 

Sampling Rad Cnt,mtd Media 

Moni l or ing, Samp l 1ng & Anal 

IJIK: 06 l,1 0111 ,dwa t cr Co l l cct 1un & Conti o l 

IIHC:06.03 Ver tical Ba rrier ( Shee t Pile 

Verti ca l Ba rr i e, (Shc, ·t Pi l 

IJII C:Ul,.05 u,,e,a tion and Ha int en,mce, 1- 12 

Operation and Ma intenance , 

Groundwat e r Collecti on & Co 

llll C: 13 Annu,d Report 

IIHC:13 .2 1 Annual Rc:po, l 

IJII C: 13 . 21.11 Prcp<1rc Annua l Report (Yr 1) 

9'i· I 329 I ~ I 055 

U. S. Army Corps of Engineers 
PROJ EC T DSHTPL: HANFOltD: El PROGRAM· 0 AREA SHEET PILE 

VERTICAL BARRIER MOOEL 
** PROJECT INDIRECT SUMMARY· LEVEL 5 (R ounded to 1D's) ** 

QUAN I I TY UOfl TOTA L DIRECT OVERHEAD PROFIT BOND BlO TAK MAT MPR 

4 . UO LA 

88 . 00 EA 

24.00 IIR 

10,000 

15,060 

1,900 

2,860 1,250 

8,646,700 1,642,870 715,130 

90 

53,500 

60 

90 

51,970 

0 

o 

0 

35. 200 o o o o o 

660 0 0 0 0 0 

35,860 

35,860 

2,300 

2,140 

4,450 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 IME 14 :57:~4 

SUMMARY PAGE 13 

TOTAL C051 

12,ll~O 

19,350 

11, 110, 180 

35,200 

660 

35, 860 

35 , 860 

2,300 

2 , 140 

4,450 

UNII CO~I 

400 . CJO 

2 / . 1., L 
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9'H 329 L. i 056 

U.S. Army Corps of Engineers 
PROJECT DSHTPL: HANFOIID: ER PROGRAN • 0 AREA SHEET PILE 

VERTICAL BARRIER NOOEL 
•• PROJECT INDIRECT SUMMARY · LEVEL 5 (R ounded to 10°s) •• 

TIME 14 : 57 :54 

~UMMARY PAGE 14 

- - - - - - - - . - - - - - - . -- - - - - - - - - - - ---- - - - - - - - - - - --- --- --- - ---- -- - - - - - - -- - - - - - ----- - - - -- - - -- - - -- -- - - - . - - -- -- - - - -- - - -- - - - - - - - - - - - --- - - - ---- - - -- - - - - - - - - - - - - - . - . - - - . . - - .. . - - - - - . - - - . 
QUAN II IY UOH 

--- --- ------- ------- ---- ------------ -- --- --- -- -- -- -------- ---- -- ---- --- -----·-------·--··--·• ........ .. ........ ... .. . ...... ... .................. . .... .... .. . .. . .... . . ... ... . . ... . 
TOTAL DIRECT OVERHEAD PROFIT BONO e&o TAX HAT HPR TOIAL CUS I UNII COSI 

Prepare Arv1ual Report (Yr 1 

I.IHC:13.21. 12 Prepare Annual Report (Yr s 2-1 

Prepare Arv1ual Report (Yrs 

Annual Report 

Annual Report 

l.lest inghouse Hanford COfll)an 

HANFORD: ER PROGRAM 
Subcontrac tor HPR 

SUBTOTAL 
Pro ject Hand gcmen t/ Construction Mgnt 

SUBTO TA L 
Genera l & Admin/Co,rrnon Support Poo l 

SUBTOTAL 
Contingency 

TOT Al INCL OI.INER COS l S 

90,150 0 0 0 0 0 

60,070 0 0 0 0 0 ----------- ---·----- -----·· -- -- ·· ····- ----·---- -···-···· 
150,220 0 0 0 0 0 -- --·--·--- ------· -- ····· ·- ·· ·· ··· ··- · -·-- ---·· .. . . ... . ... 
150,220 0 0 0 0 0 

. - --- .. -- --- --- -- . -. - - - . - . - - . - .. - - - - - . - -- - - ... - - . - .. -. - - -
190,530 0 0 0 0 0 

·· -- ------- ---·-···· ---·--··· · ··- --- - · ··--- -- · - ·----- - --
8,879,330 1,642,870 715,130 53,500 51,970 0 

90, 150 

60,070 

150,220 

150,220 

190,530 

11,342,810 
811,040 

12,153 , 850 
1,816,llO 

13,970,610 
3,551,770 

17,522,380 
6,132,830 

23,65 5 ,210 
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I 

\0 
00 

lled 14 Sep 1994 

ANA Off -Site Analytical Services 
SUB Fixed Price Contractor 
IIHC llesti nghouse Hanford COffl>any 

ttANf OHD : ER PROGRAM 
Uvc1hcad 

SUBTOT AL 
Profit 

SUBTOT AL 
Bond 

SlllllOI AL 
BKO Tax 

TOTAi INC L INDIRECTS 
Subcontractor HPR 

SUBTOTA L 
Project Management/Construction Mgnt 

SUB TOTA L 
Genera l & Admin/Coornon Support Pool 

SUBTOTAL 
Contingency 

TOlAI INCL OIIN ER COSTS 

911·13291 .. 1057 

U.S. Anny Corps of Engineers 
PROJECT OSHTPL: HANFOIIO: ER PROGRAM· D AREA SHEET PILE 

VERTICAL BARRIER MOOEL 
** PROJECT DIRECT SUMMARY - LEVEL 1 (Rounded to 10°s) ** 

OUANll TY UOM LABOR EOUIPHNT 

0 0 
13,550 2,920 

153,190 0 

HAT/SUPP 

0 
7,010 

0 
--- - .. ... -... - -- --- ------ ------ --- --

166,730 2,920 7,010 

UNIT CST 

42,100 
8,623,220 

37,340 
- - --- .. -- .. - .. 

8,702,6l0 

TIME 14:57 :54 

SUMMARY PAGE 15 

TOTAL COST 

42, 100 
8,646,700 

190,530 

8,879,330 
1,642,870 

10,522,200 
715,130 

11,237,330 
53,500 

11, 290,830 
51,970 

11,342,81 0 
811,040 

12,153,850 
1,816 ,760 

13,970,610 
3,551,770 

17,522,380 
6,132,830 

23,655, 210 

uw1I cosr 
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lied 14 Sep 1994 

9'i· f 3291 .. 1058 

U.S. Army Corps of Engineers 
PROJECT DSHTPL: HANFORD: ER PROGRAM· D AREA SHEET PILE 

VERTICAL BARRIER MODEL 
•• PROJECT DIRECT SUMMARY· LEVEL 2 (Rounded to 1D's) •• 

TIME 14 :57:54 

SUMMARY PAGE 16 

- - - - - - -- --- - - - - - -- - - - --- -- -- --- - - - - -- -- -- ----------- --- - . --- - --- -- -- ------- --- --- --- - - ----- -- - - - ------ . --- - ---- - - - - ------· -- ------ --- -- -- -- --- - ---- - - - -- --- - - . - - - - - - - - . - - - - -

---- -- ------------------------------------------··-- --- --- --- ------ ---- -- ------- ------·-··· .. ···-- ---·· .... · .. --- -- -- -- ···-------------- ·------- ---- ------·-------- ----- --- ---- -
QUANT I TY UOH LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COSJ UNIT COST 

ANA Off -Site Analytical Services 

ANA :02 Monitoring, Saflllling & Analys is 

Off-Sit e Ana lytical Services 

SUB fix~d Pric e Contractor 

SUB :01 
SUB:03 
SIJB:06 
SlJB:20 
SlJB:21 

Mobilization & Preparator y l,jork 
Site l,jork 
Groundwater Collection & Control 
Site Restor ation 
D<·mob i I i zat ion 

Fixed Price Contrac t or 

1,jH( liestinghouse Hanford Colfl)any 

liHC 02 Monitoring, Sa"l'ling & Analysis 
1,jHC 06 Groundwater Collecti on & Control 
liHC 13 Annual Repo r t 

lies ti ng house Hanford Cor, ~Jany 

HA NF ORD: ER PROGRAM 
Ov erhead 

SIJBTOTAl 
Pro f It 

SUBTOTAL 
Bond 

SlJBTOTAI 
B&O Tax 

TOTAL INCL INDIREC JS 
Subcon tractor MPR 

SUBTOTAL 
Project Managen~nt /Cons truction Mgnt 

SUBTOTAL 
General & Admin/Conrnon Suppor t Poo l 

SUBTOT AL 
Contingency 

TOTAL INCL 01,jNER COSTS 

0 0 
- -. - - - . - - - - -- ---------

0 0 

9,600 1,820 
0 0 
0 0 
0 0 

3,9!>0 1, 110 
- - . - - -. - ... -- -----------

13,550 2,920 

660 0 
2,300 0 

150,220 0 
. - .. -.. ---- - -- ---------

153,190 0 --- --- --- -- --- --------
166,730 2,920 

0 
------ - -- --

0 

7,010 
0 
0 
0 
0 

---- -------
7,010 

0 
0 
0 

-----------
0 

- -- ---- ----
7,010 

42, 100 
- - - - - ------

42 , 100 

11,000 
21,720 

8,570,500 
10,000 
10,0D0 

---- -------
8,623,220 

35 , 200 
2,140 

0 
----- -- -- --

37,340 
-- ---------

8 , 702,660 

42,100 

42, 100 

29,420 
21,720 

8,570,500 
10,000 
15,060 

8,646,700 

35,860 
4,450 

150,220 

190,530 

8,879,330 
1,64 2,870 

10 , 522,2(10 
715 , 130 

11,237,330 
53,500 

11, c90 , s3o 
51,970 

11,342,810 
811,040 

12,1 53,850 
1,816,760 

13,970,610 
3,551,770 

17,522,380 
6, 132,830 

23,655,2 10 
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ANA Off-Sit e Analytical Services 

ANA :02 Monitoring, Sa~ling & Ana lysis 

ANA:02 .08 Sampling Rad Cont dm1nated Media 

ANA:02.0!1.02 Ground lla t cr Ana l ysis Yr 1· 12 

Ground llat er Analysis Yr 1·12 

Sa~ling Rad Contaminated Media 

Mon1tori119, Sa11'4'ling & Analysis 

Off -Site Andlytical Services 

SUB fixed Price Con tract or 

SUB:0 1 Mobi lizat ion & Prep•oil l ury llork 

SUB:01 .02 Mobiliz e Personnel & Equipment 

\; lJB: 01. 02.02 Mobilize lrailer s 

Hub11 i ze lo , 11 ler , 

Mobilize Per sonnel & Equipment 

SUB:0 1.04 Setup/Const ruct lc!Tl) fdcilities 

SllB:01.04.01 Es t ab li sh fac1l1t1<·,. 

SUB:01 .04 . 01 .02 Setup Trail ers 

Es t ab I i sh f ac i I ll I cs 

SUB:01.04.02 Cons truc t Decon Arca 

Cun~t,·uc t D~Lt111 Arca 

SUB:01.04.03 Site Survey 

9'l· I 329 I .. I 059 

U.S. Army Corps of Engineers 
PROJECI DSHTPL: HANFORD: ER PROGRAM - D AREA SHEEI PILE 

VERTICAL BARRIER MODEL 
** PROJECT DIREC T SUMMARY - LEVEL 5 (Rounded to 10's) ** 

OUANT I TY UOH 

10 . 00 EA 

24 . 00 HR 

LABOR 

0 

0 

0 

0 

0 

0 

3,000 

3, 000 

4,350 

EOUIPMNT 

0 

0 

0 

0 

750 

750 

0 

0 

1,070 

MAT/SUPP 

0 

0 

0 

0 

0 

0 

810 

810 

3 ,770 

UNIT CST 

42,100 

42,100 

42, 100 

42, 100 

0 

0 

0 

0 

0 

I IME 14:57:~4 

SUMMARY PAGE 17 

lOTAL COS I 

42, 100 

42,100 

42, 100 

42, 100 

750 

750 

.S, 1110 

3,810 

9, 1',10 

UNIT CO ST 

4210.00 

.SU L. •,.S 
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U. S. Ar-v Corpa of Englneera 
PROJECI DSHIPL: HANFORD: ER PROGRAM· 0 AREA SHEEI PILE 

VERTICAL BARRIER MODEL 
•• PROJECT DIRECT SUMMARY· LEVEL 5 (Rounded to 10°s) •• 

I IHt 14 : ~/ :~4 

SUHHARY PAGE 18 

------- -- --- -- -- ---- ---- --- -- ------- ---- --------- ---·--------- ---- -----------· ----------·------ ------------- ----- ----·---------------····· ··---------- ------ ---- ------------
LABOR ECUIPMNI MAT/SUPP UNIT CST TOTAL COS I UNI! CO~I 

Site Survey 

Setup/Construct 1""" Facilities 

SUB:01 . 05 Cons truct T~rary Utilities 

Construct l~rary Utilities 

SUB:01 . 06 Pre -Construction Submittals 

Pre -Construc ti on Submittals 

Mobilization & Preparatory Uork 

SUB:03 Site Uork 

SUB:03 . 03 Earthwork 

Ea rthwork 

SUB : 03 . 04 Roads/Parking/Curbs/Ualks 

Roads / Pa rking/ Curbs /Ualks 

Site Uork 

SUB:06 Groundwa t er Co llect ion & Cuntrol 

SUB : 06 . 01 Extracti on & Injection Uells 

SUB: 06 . 01. 01 Ue ll Dr ill ing & Constr uction 

Uc I I Dr i I I i ng & Cons t rue t ion 

~UB :06.0 1 . 04 Ope r·a t i ons and Ma int enance 3, 6 , 9 

Ope ,·a t i ons ar,d M.t lnt c nanc e 3 , 6,9 

SUB :06.01 . 9X Si t e Pi p ing 

4.00 EA 

4 . 00 EA 

0 

7,350 

2,250 

0 

9,600 

0 

0 

0 

0 

0 

0 

1,070 

0 

0 

1,820 

0 

0 

0 

0 

0 

0 

4,580 

2, 430 

0 

7,010 

0 

0 

0 

0 

0 

1,000 

1,000 

0 

10,000 

11,000 

5,000 

16,720 

21,720 

220,000 

46 , 000 

1,000 

14,000 

4,680 

10,000 

29,420 

5,000 

16,720 

21,720 

220,000 

46 , 0UU 

2500. 00 

55000 . UlJ 
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lied 14 Sep 1994 

Site Piping 

Extraction L Injection liells 

~UB:06.03 Sheet Pile 

Shee t Pile 

Groundwater Collection L Control 

SUB:20 Site Res toration 

SUB:20.04 Revegetation and Pl an ting 

Rcvegetation and Planting 

Site Restoration 

SUB:21 Demobi l llat ion 

SUB:21.02 Demobilize Personnel & Equipment 

SUB:2 1.02. 02 Dcmobi l ize Tra1 lcr s 

(1,•111o l n l 11t· I 1 .11 l ers 

Demobilize Pcr~onnel K Equipn~nt 

SUB:21.04 Demobilize Terrp Facilities 

SUB: 21. 04. 02 Remove Ocean Ar ca 

Remove Occon Area 

Demobilize Teflll facil ities 

SUB: 21.05 Disconnect Telll)Ora ry Utilities 

IJ1 sconncc t l cnl)Orary Utilities 

SUB : 21 . 06 Pos t -Construction Submittals 

9'H 3291 .. 1061 

U.S. Army Corps of Engineers 
PROJECT DSHTPL: HANFOIID: ER PROGRAM· D AREA SHEET PILE 

VERTICAL BARRIER IIOOEL 
•• PROJECT DIRECT SUMMARY· LEVEL 5 (Rounded to 10 1 s) •• 

QUANT I TY UOH 

8.00 HR 

LABOR 

0 

0 

0 

0 

0 

0 

0 

0 

1,450 

1,450 

2,500 

ECUIPHNT 

0 

0 

0 

0 

0 

0 

750 

750 

360 

360 

0 

MAT/SUPP 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

UNIT CST 

1 n, ooo 

379,000 

8,191,500 

8,570,500 

10,000 

10,000 

0 

0 

0 

0 

0 

TIME 14:57:54 

SUHHARY PAGE 19 

TOTAL COST 

113, 000 

379,000 

8,191,500 

8,570,500 

10,000 

10,000 

/',U 

750 

1,810 

1,810 

2. ~00 

UNI I CO S I 

225.72 
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\J ed 14 Sep 1994 

Post -Construction Submittels 

Demob iii zet ion 

Fixed Price Cont rac to r 

\JHC \Jestinghouse Hanford Corrpany 

\JHC :02 Monitoring, Sallf>ling & Analysis 

\JHC:02 . 08 Samp ling Rad Cnt .. ,t d Media 1- 12 

YH C:02.08. 02 Ground \l a t er Anal ys i s 

Ground \lat er Analys is 

UH C:02.08 .03 Take Ground \later Sampl es 

Take Ground \la t e , Samples 

San-piing Rad Cntnn td Media 1- 12 

Mon, t oring, ~ampl ong & Anal ysis 

\JH C:06 uo oun<.Jwat co Co ll ec t 1un & Contro l 

\J HC : 06 .03 Vertic al Barrier (Sh ee t Pil e 

Vc111 .: a l Ba noeo ( Shee t Pi le 

\JHC:06. 05 Operation and Maint enanc e, 1- 12 

Operat ion and Ma intenance , 1-12 

Groundwater Co ll ec tion & Control 

\JH C: 13 Annua l Repor t 

\JHC:13 .2 1 Annua l Report 

\JI IC: 13 . 21. 11 Po cp.orc Annual Report (Yr 1) 

91f 1329 f ft I 062 

U. S. Army Corps of Engineers 
PROJECT DSHTPL: HANFORD: ER PROGRAM· D AREA SHEET PILE 

VERTICAL BARRIER Ma>EL 
** PROJECT DIRECT SUMMARY· LEVEL 5 (Rounded to 10 1 s) ** 

4 . 00 EA 

88 . 00 EA 

24.00 HR 

0 

3,950 

13,550 

0 

660 

660 

660 

2,300 

0 

2,300 

0 

1, 110 

2,920 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7, 010 

0 

0 

0 

0 

0 

0 

0 

10,000 

10,000 

8,623,220 

35,200 

0 

35,200 

35,200 

0 

2,140 

2, 140 

TIME 14 : 57 : 54 

SUMMARY PAGE 20 

10, 000 

15,060 

8 , 646,700 

35,200 

660 

35 , 860 

35,81,0 

2,300 

2 , 140 

4,450 

2500. 00 

400 . UO 

2/ .6l 
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9'{ l 3291.1063 

U. S. Army Corps of Engineers 
PROJECT DSHTPL: HANFORD: El PROGRAM· D AREA SHEET PILE 

VERTICAL BARRIER MODEL 
** PROJECT DIRECT SUMMARY· LEVEL 5 (Rot.nded to 10 1 s) •• 

TIME 14:57:54 

SUMMARY PAGE 21 

-- -- ------ --------------- -- -- ------ -- ---- ---- ----------- ---- -- --------- ---- --- -- --- ---- --------- ------ --- ---- -- ----- ------------ ----- -- ----- -- ----- -- ---- ---- ----- ----- -----

Prepare Annual Report (Yr 1) 

IIHC:13.21 . 12 Prepare Annua l Repor t (Yrs 2·12) 

Prepare Annua l Report (Yrs 2· 12) 

Annual Report 

Annual Report 

Uc s tinghousc H~n ford C0fl'4)any 

HANFORD: ER PROGRAM 
Overhead 

SUBTOTAL 
Profit 

SUBTOTAL 
Bond 

SUBTOTAL 
B&O Tax 

TOTAL INCL INDIRECTS 
Sut,cc,n t ractor MPR 

SUBTOTAL 
Project Managcn,cnt/Cons truct ion Mgnt 

SUBTOTAL 
Gene ral & Aonin/Conmon Support Poo l 

SUB TOTAL 
Contingency 

TOT AL INCL OIINER COSTS 

QUANTITY UOH LABOR 

90,150 

60,070 

150,220 

150,220 

151,190 

166,730 

EQUIPMNT 

0 

0 

0 

0 

0 

2,920 

MAT/SUPP 

0 

0 

0 

0 

0 

7,010 

UNIT CST 

0 

0 

0 

0 

37,140 

8,702,660 

TOTAL COST 

90, 150 

60,070 

150,220 

150,220 

190,530 

8,879,330 
1,642,870 

10,522,200 
715,130 

11 , 237,330 
53,500 

11,290,830 
51,970 

11,34 2,810 
811,040 

12,153,850 
1,816,760 

13,970,610 
3,551,770 

17 ,5 22 ,380 
6, 132, 830 

23,655,21 0 

UNIT COST 
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lled 14 Sep 1994 

DETAILED ESTIMATE 
U.S. Army Corps of Engineers 

PROJECT DSHTPL: HANFORD: ER PROGRAII • D AREA SHEET PILE 
VERTICAL BARRIER MODEL 

ANA. Off-Site Analytical Services 

ANA:02 . Mon it oring, Safll)ling l Analysis 

ANA. Of f -Site Ana lytical Services 
ANA:02. Monit oring, Saq,ling l Analysis 

ANA:02.08. Saq>ling Rad ContMlnated Media 
ANA : 02 . 08.02. Ground \later Analysis Tr 1·12 

Ass'-"l'tions: 
1. Assume samp ling of 7 monitoring wells on a se111iannual basis for the 

12 -year lifecycle. 
(14 san-ples) 

ANA 

2. Assume monthly performance monitoring of 7 wells for the 
12-year lifecycle. 
(84 &afll)les) 

Total Safll)les = 98 

3 . All on -si te safll)le analyses performed by IIHC IIIObile lab 

4. 10X off-site verification analysis of reduced analyte list with CLP 
protocol. 
(10X of 98 = 10 ea) 

Analyze LLII Salll)l e Off · si te 0 . 00 Lab 10.00 EA 0 
0.00 

0 
Ground \lat er Analysis Yr - -- -- ---. -- -----------1- 12 10.00 EA 0 0 

--- ---- ---- ·-------- --SaRl) l ing Rad Contaminated Media 0 0 
Moni taring, sa"l'l ing & Analysi s 

------ -- --- - - -- -- --- --
0 0 

- -- ---- - -- - -- -- -------Off ·Site Andlytical Services 0 0 

0.00 
0 

.. - . - - - - - --
0 

· · -- -- --- - -
0 

--- ----- ---
0 

.. ----- --
0 

4210.00 
42,100 ----------· 
42,100 

----- --- ---
42,100 

-- -- --- ----
42, too 

·---- ------
42,100 

TIME 14:57:54 

UtlAIL PAGE 

4210.00 
42, 100 

42 , 100 

42 , 100 

42, 100 

42, 100 

UNIT COST 

4210 .00 
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DETAILED ESTIMATE 

SUB: 01 . Mobilization, Preparatory Work 

SUB. Fixed Price Contractor 
SUB:01 . Mobilization, Prepara tory Work 

SUB :01 . 02. Mobilize Persorv,el, Equipment 
SUB:01 . 02.02 . Mobilize Trailers 

FPC S3 Mobilize Fi e ld Office Trailer 

FPC SJ Mobilize St orage Trail er 

FPC S3 Mobilize Decon Trailer 

Mob ili ze Trai l ers 

Mob il i ze Per sonnel, Equipment 

91~· 13291 • I 065 

U.S. Ar-r Corps of E09ineers 
PROJECT OSHTPL: HANFOllO: ER PIOCRAM • D AREA SHEET PILE 

VERTICAL BARRIER MODEL 
SUB. fixed Price Contractor 

QUANTT lQ CREW ID LABOR EQUIPMNT HAT/SUPP 

0.00 250.00 0 . 00 
1.00 EA 0 250 0 

0.00 250 . 00 0 .00 
1 .00 EA 0 250 0 

0.00 250.00 0. 00 
1. 00 EA 0 250 0 

-- . -- ------ ------ --- -- · · ····- ----
0 75 0 0 

----------- -------···· · ····· -· ·· · 
0 750 0 

UNIT CST 

0 . 00 
0 

0 .00 
o 

0.00 
0 

-- - - - - - -- --
0 

-------- ---
0 

TIHE 14:57:54 

DETAIL PAGE 2 

TOTAL COST 

250 . 00 
250 

250 . 00 
250 

250. 00 
250 

750 

750 

UNIT COS T 

250 . 00 

250 . 00 

250.00 
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DETAILED ESTIMATE 

9'H329 I .1066 

U.S. Anay Corps of Engineers 
PROJECT DSHTPL: HANFORD: ER PROCRAN · D AREA SHEET PILE 

VERTICAL BARRIER Ma>El 
SUB. Fixed Price Contractor 

TIME 14:57:54 

DElAIL PAGE 3 

--- --- ----------- ---------------- ----- ------------------- --- -- ------- -.... ........ ___ _________ _________ ___ ___ __ __ ______ __ __ ____ ___ ., ___ ________ __ ______________ ______ _______ __ __ __ _ 
SUB : 01 . Mobilization, Preparatory llork QUANTY UOM CREII ID 

SUB:01 . 04 . Setup/Construct T~ facilities 
SUB:01 . 04.01. Establish Facilities 

SUB:01.04 .01 . 02 . Setup Trailers 

M I PC S3 Setup Field Office frailer 

M FPC S3 Setup Storage Trailer 

M fPC S3 Se tup Oecon Tra iler 

Setup Trailers 

Es tablish Facilities 

1. 00 EA 

1.00 EA 

1.00 EA 

LABOR EQUIPHNT 

1000.00 0 . 00 
1,000 0 

1000.00 0 .00 
1,000 0 

1000 . 00 0 .00 
1,000 0 

- -- - ------- --- --- -----
3,000 0 

-- --- ------ -------- -- -
3,000 0 

HAT/SUPP 

269 . 50 
270 

269.50 
270 

269.50 
270 

- - - - - -- - ---
809 

- -- - -------
809 

UNIT CST 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

- - -- - - - ----
0 

-- ---- - - -- -
0 

TOTAL COST 

1269. 50 
1,270 

1269 . 50 
1,270 

1269 .SO 
1, 270 

3,809 

3, 809 

UNIT COST 

1269 . 50 
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llcd 14 Sep 1994 

DETAILtD ESTIMATE 

U.S . Arfll'f Corps of Engineers 
PROJECT DSHTPL : HANfOltD: ER PROGRAM· D AREA SHEET PILE 

VERTICAL BARRIER MODEL 
SUB. fixed Price Contractor 

~lltl ; Ul. Hol11l 1rntion l Preparatory Mork QUANTY UOH CREW ID LABOR EQUIPHNT 

SUB:01.04 . 02. Construct Decon Area 
Mork to be Performed: 
Construct decont&a1ination area/pad for equipment and vehicles . 

Crew and Equipment: 
fixed Price Contractor: 1 Group 6 Operator, 3 Group 1 Laborers, 

Equipment: 1 backhoe, 
and 3 Group 2 laborers 

1 pickup truck 

Output: 
Assuned duration for this activity is 3 crew days. 

FPC S3 Laborer Group - 1 25.20 0 . 00 
3 ea 72 . 00 HR 0029 1,814 0 

FPC ~5 l Jborcr liroup · 2 25.~0 o.uo 
3 ea 72 . 00 HR 0030 1,836 0 

f PC S5 G1oup -6 Power Eq<1ipment Operator 29 . 10 0 . 00 
1 ea 24 .00 ttW OU39 698 0 

FPC S3 Small tools 2 ea 0.00 1. 39 
48.00 HR XHIXX020 0 67 

FPC S3 TRK,HIIY,4X4,F250 , 3/4T,8800 GV\I 0.00 7 . 31 
4X4 3/4 TON PICK · UP 24 .00 HR 150F0004 0 175 , ea 

FPC S5 HID EXCAV ,lRK HI D, .5 CY 8K l, 6X4 0 .00 34 .44 
HYDRO-SCOP IC 1 ca 24.0U IIW tt5 UHA001 0 826 

H FPC S3 Construction Ma t erials/Supplies 0.00 0.00 
Allowance 1.00 l S 0 0 

H FPC S3 All owance for lank 0 .00 0 .00 
Assune 1000 gal pla ~t 1c t Jilk 1. 00 EA 0 0 
for water collection 

- ------ · --- -- --- ---· · · 
Cons truct Decon Ar ca 24 .00 IIR 4,349 1,069 

HAI/SUPP 

0.00 
0 

o.uo 
0 

0 . 00 
0 

0.00 
0 

0.00 
0 

o.uo 
0 

2156.00 
2, 156 

1617 . 00 
1,617 

3,773 

UN IT CST 

0.00 
0 

0 .00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0 . 00 
0 

0 .00 
0 

- -------- --
0 

IIHE 14 :57:54 

DETAIL PAGE 4 

TOTAL CO~! UNII COSI 

25 . 20 
1,814 25 . 20 

25 .Sll 
1,836 25 . ~IJ 

"1.9. 1() 

698 2Y. !IJ 

1.39 
67 1 . 39 

7.31 
175 7 . 31 

34 . 4/, 
826 34 · '· 4 

2156 . 00 
2, 156 2156 . 00 

1617 . 00 
1, 617 1617 . il l) 

9, !YO 5ll2. 9 S 

t:J 
0 

t:J tT1 
----..., :;o Pl 

::t· L"' 
I 

>- \0 
+-

I 

°' --....1 
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DETAI LE D ESTIMATE 

SUB : 01 . Mob i lization & Preparatory Work 

SUB :01 . 04 .03 . Site Survey 

FPC S3 Allowance f or Site Survey 

Si t e Survey 

Set up/ Cons truc t Teirp Facilities 

91f 13291 .. 1068 

U.S . Anny Corps of Engineer& 
PROJECT DS HTPL : HANFOID: El PIOGIM · D AREA SHEEl PILE 

VERTICAL BAIRIER MODEL 
SUB. Fixed Price Contractor 

QUANTl UOH CREW 10 

1.00 LS 

LABOR 

0.00 
0 

0 

7,349 

EQUIPMNT 

0.00 
0 

0 

1,069 

MAT/SUPP 

0 . 00 
0 

0 

4,562 

UNIT CST 

1000.00 
1,000 

1,000 

1, 000 

l lHE 14: 57 : ; 4 

DEl AI L PAGE 5 

TOTAL COS T 

1000. 00 
1,000 

1,000 

13 ,999 

UNll COST 

1000 .00 
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lled 14 Sep 1994 

DETAILtD EST IMATE 

SUB:0 1. Mobiliza tion, Prepar atory llork 

SUB:01 .05 . Const ruct Ten-porary Utilities 

H FPC S3 All owance for Te,rporary Power 

H I PC S3 A 11 owc,ncc for 1 d ,,µhone 

H FPC S3 All owance for Terrporary Water 
and Sewer Service 

Con~truct Tcnpora ry Utili ties 

9'{13291 .. 1069 

U. S. Arllf'( Corps of Engineers 
PROJE CT DSHTPL : HANFORD: ER PIOCRAM • D AREA SHEET PILE 

VERTICAL BARRIER IIOOEL 
SUB. fiKed Price Contrac tor 

OUANTY UOM CREII ID LABOR EOUIPHNT 

1.00 0.00 
500 . 00 LF 500 0 

0 . 50 0.00 
500 .00 lf 250 0 

3.00 0.00 
500 . 00 LF 1,500 0 

HAT/SUPP 

1.06 
539 

0 .54 
270 

3 .~3 
1,617 

- - -- - - .. ---- ---- -- ----- --- --- -- ---
2, 250 0 2,426 

T IHE 14:57:54 

DEI AIL PAGE 6 

UN IT CST TOTAL COST UNIT COST 

0.00 2 .06 
0 1,039 2.06 

0 .00 1.04 
0 5£0 1.04 

0.00 6 . 23 
0 3,117 6 .23 

. ------- - - - ----- ---- · · 
0 4, 676 



CJ 
I .... 

lied 14 Sep 1994 

OETAIL t O ESTIMATE 

9'{· 1329 f • I 070 

U.S. Arnry Corps of Engineers 
PROJECT OSHTPL: HANFORD: El PROGIIM · D AREA SHEET PILE 

VERTICAL &AIRIER MODEL 
SUB. Flked Price Contractor 

llME 14 : 57:54 

DETAIL PAGE 7 

~UH: Ul. Mol>i l llat ion & Preparatory lolork - - - - - - - - - - - - - - - - -- --- . - - -- - . - - -- -- - -- ----- - - - - - . - - . - - - - . - - --- - . - - - ----- - -- . --- - - . - --- . - - - -- - - - - - . - - - - - - --- - - - - - ---- - -- -- - --- - -- - - - - - - - - - - - - - - . 
QUANTl UOH CREW ID 

FPC S3 All owance for Pre-Construction 
Submittals by Fixed Price 
Contractor 

Pre · Cons truc t ion Sutxni ttals 

Mobilization & Preparatory lolork 

4 . 00 EA 

4.00 EA 

LABOR 

0 . 00 
D 

------- ----
0 

-- .. --- ---- .. 
9,599 

EQUIPMNT 

0.00 
0 

--------- --
0 

-----------
1,819 

UNIT CST TOTAL COSI UNII COSI 

0 .00 2500.00 2500 . 00 
0 10,000 10,000 2500 . 00 

----------- - ---- ----- - - ----- -- -- -
0 10,000 10,000 2500.00 

-- - - - -- - --- ----------- --- - -------
7,007 11,000 29,424 
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DETAILlD ESTIMATE 

SUB:03 . Site \Jork 

9'i· 1329 I .. I 07 l 

U.S. Arlllf Corps of Engineers 
PROJECT DSHTPL: HANFORD: ER PROGRAM· D AREA SHEET PILE 

VERTICAL BARRIER MODEL 
SUB. FIKed Price Contractor 

QUANTY UOH CREW ID LABOR fQUIPHNl HAT/SUPP 

TIME 14:57 : 54 

DETAIL PAGE 8 

UN IT CST TOTAL CDS! UN 11 COS T 
-- ---- --··-- ---------------- -- ---- --- ---- -------------- ----·-··- -·· · ·· .. ---- -- ----- ---- -- -- ---------- ---·--- ·---- --· ····· .. --. --------··-- ··---- ------·----- ---- -- --- ---- -----

SUB:03. Site \Jo rk 
SUB : 03.03 . Earthwork 

FPC S3 Allowance for Site Preparation 

Eu, t hwo rk 

1.00 LS 
0 .00 

0 
- -- -- - - - - --

0 

0 . 00 
0 

-- --- -- ----
0 

0 . 00 5000.00 5000 . 00 
0 5,000 5, 000 5000.00 

- - - - ------- - - - . - - - - - - -
0 5,000 5,000 
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DETAIL ED ESTIMATE 

SUB:03. Site llork 

9'1· 1329 f .. I 072 

U.S. Army Corps of Engineers 
PROJECT DSHTPL: HANFORD: ER PROGRAM· D AREA SHEET PILE 

VERTICAL BARRIER MODEL 
SUB. Fixed Price Contractor 

TIME 14 :57:54 

DEIAIL PAGE 9 

-- - - -- - ----- - ---- - - -- - - - -- - - -- - ---- --- - ----- ---- -- -- ----- ------ ----- ----- -· ------ -- -- - - ------- -- - - --------·---- - --- --·------- -- ------- --- ·-- ----- -- - ----- --- --- - -- - -- ------ -
QUANTY UOM CREII ID LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL cost UNI! COS! 

SIJB : 03. 04. Roads/Park ing/Curbs/llalks 

FPC S3 Allowance for Access Road 
400.00 SY 

FPC S3 Access Roads t o llells 
Asume 1500 If of r~ad per well, 6000 . 00 Lf 
10 ft wide, native 11ateriala 
1500 If/well K 4 we lls s 6000 
If 

Roa,b /Park in9/Cur bs / lla I ks 

Site llork 

0.00 
0 

0.00 
0 

0 

0 

0.00 
0 

0.00 
0 

0 

0 

0.00 
0 

0 .00 
0 

0 

0 

10.00 
4,000 

2 .1 2 
12,720 

16,720 

21,720 

10.00 
4,000 

2. 12 
12,720 

16,720 

21,720 

10 . 00 

2 . 12 
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llcd 14 Sep 1994 

DETAILtD ESTIMATE 

SUB:06 . Groundwater Collection & Control 

U. S. Ar.., Corps of Engineers 
PROJECT DSHTPL : HANFOIID: El PROGRAII • D AREA SHEET PILE 

VERTICAL BARRIER MODEL 
SUB. Fixed Price Contractor 

QUANTl UOM CREW ID LABOR EQUIPMNT 

SUB :06. Groundwater Collection & Control 
SUB:06 . 01. Extraction & Injection Wells 

SUB:06 . 01 . 01. Well Drilling & Construction 

FPC S3 Drill/Install Extr/J njec t Wells 0 . 00 0.00 
Not e: 2 new extr ac ti on 200 . 00 lf 0 0 
wells and 2 new injection wells, 
50 ft deep, 8 in diameter. Unit 
cos t 1s asscned to include 
handling and packaging of 
contaminated well cuttings, 
transport to the d isposal 
f ac i Ii ty, and as , ociated 
di sp05- dl tees . 

FPC S3 All owance lle ll He c,d Lovers 0.00 0. 00 
Assume manhole type cover at 4 . 00 EA 0 0 
each well head 

fP C S3 All owance for llc l I PUl,JS , 20 GPM 0 . 00 0 .00 
2 . 00 EA 0 0 

FPC S3 All owanc e for Controls and 0 . 00 0 . 00 
Connections at llell Heads 4 . 00 EA o 0 

FP C S3 All owanc e f or lla t er level 0.00 0 . 00 
Monitori ng Ins tr umentation 10 .00 EA 0 0 
Assume S p i ezomet ers per 
ex t rac ti on well using well 
point s 

fP C S3 A 11 owance for llcl l Te s ting 0 . 00 0 .00 
4 . 00 EA 0 0 

---- -- ----- ------- - ---
lle l I Ori l l ing & Cons t ruc t ion 4 . 00 EA o o 

MAT/SUPP 

0.00 
0 

0.00 
0 

0 .00 
0 

0 . 00 
0 

0 .00 
0 

0 . 00 
0 

0 

UNIT CST 

700.00 
140,000 

1000 . 00 
4,000 

3000.00 
6,000 

10000.00 
40,000 

1000.00 
10 ,000 

5000 . 00 
20 , 000 

- - - - -----... 
220 , 000 

TI ME 14 : 57:54 

DET AIL PAGE 10 

TOTAL COST UNIT COST 

700.00 
140,000 700.00 

1000 . 00 
4, 000 1000 . 00 

3000.0U 
6, u00 3UlJU .u lJ 

10000.00 
40, 000 10000.00 

1000.00 
1000. J o 10 , 000 

5000 .00 
20 ,000 5000 . 00 

--- --- -----
220,000 55000 . 00 

CJ 
0 

CJ tT1 --,; 
~ ~ 

::t· r-' 
I 

• '° .i:,.. 
I 

°' -...} 
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lied 14 Sep 1994 

DETAILED ESTIMATE 

91f 13291 .. 1 O?LI 

u.s. Ar-, Corps of Engineers 
PROJECT DSHTPL: HANFORD: ER PROGRAM· D AREA SHEET PILE 

VERTICAL BARRIER IIOOEL 
SUB. Fixed Price Cqntr•ctor 

SUB:06 . 01.04 . Operations and Maintenance 3,6,9 

FPC S3 Allowance for Well Workover 
Assune 1 every 3 yrs for each 
well for the 12·year lifecyclc . 
Uorkover s in years 3,6,9 

FPC S3 Allowance for Well P~ 
Replacement 
Assune 1 f>U1') replacement per 
extraction well every three 
years for the 12-year 
I ifecycle. P~ replacement in 
years 3,6,9 

Operations and Maintenance 3,6,9 

4 . 00 EA 

2.00 EA 

0.00 
0 

0.00 
0 

0 

0.00 
0 

0.00 
0 

0 

0.00 
0 

0.00 
0 

0 

10000.00 
40,000 

3000 . 00 
6,000 

46,000 

TIME 14:57:54 

DETAIL PAGE 11 

10000.00 
40,000 

3000.00 
6,000 

46,000 

10000 . 00 

3000 . 00 



t:l 
I -....... 
0\ 

lled 14 Sep 1994 

DETAILED ESTIMATE 

>ll tl:Ul . Gr c,u11l.iwater Collect ion l Control 

SUB:06.01 . 9X . Site Piping 

FPC S3 Allowance f or Piping From 
extroction wel I to treetinent 
plant. Assunc 1500 lf of 
double wall PVC piping per 
extraction well 
1500 If/well • 2 wells= 3000 
If 

FPC S3 All owance f or Leak Detection 

FPC S3 All owance for f orce Main 
Discharge Pipi ng 
Assune 1500 If of double -wall 
PVC piping per injection well 
1500 If/well • 2 wells= 3000 
If 

Site Piping 

Extraction & In jection Mells 

9'f 13291 .. 1075 

U.S. Anny Corps of E09ineers 
PROJECT DSHTPL: HANFOltD: ER PROGRAN • D AREA SHEET PILE 

VERTICAL BARRIER MODEL 
SUB. Fixed Price Contractor 

QUANll UOM CREW ID 

3000.00 Lf 

1 .00 LS 

3000.00 lf 

LABOR 

0.00 
0 

0.00 
0 

0.00 
o 

o 

o 

0.00 
0 

0 .00 
0 

0 .00 
0 

0 

0 

MAI/SUPP 

0.00 
0 

0.00 
0 

0.00 
o 

0 

0 

UNIT CST 

16 . 00 
54,000 

5000.00 
5,000 

16.00 
S4, CJ00 

113,000 

379,000 

TIME 14 : 57:S4 

DETAIL PAGE 12 

IOI Al CO, I 

ltl.00 
54,000 

5000 . 00 
5,000 

18 . 00 
~4 , 000 

113,000 

379, 000 

UNIT COSI 

18. 00 

5000 . 00 

18 .0() 



CJ 
' 

llc<J 14 Sep 1994 

DETAILED ESTIMATE 

SUB:06 . Groundwater Collection & Control 

SUB :06 . 03 . Sheet Pi le 

FPC S3 Construct Sheet Pi le llal I 
ASSLllle 50 ft deep x 4300 If 
Includes mob of equipment, 
excavation, and installation of 
sheet pi !es . 

FPC S3 lns tal l Soil Cap over Barrier 

Sh eet Pi le 

G,·u t,ndwater ColleLt1on & Control 

9'H 3291 .. 1076 

U. S. Army Corps of Engineers 
PROJECT DSHTPL: HANFORD: ER PIOGRAN • 0 AREA SHEET PILE 

VERTICAL BARRIER MODEL 
SUB. Fixed Price Contractor 

QUANTY UOM CREW 10 LABOR EQUIPNNT 

0.00 0.00 215000 Sf 0 0 

0.00 0.00 4300 . 00 Lf 0 0 
-- -------·-

MAT/SUPP 

0.00 
0 

0 . 00 
0 ------- --- .. - - - - - - -.. -- .. 

0 0 0 

-- -- -- -- -· 
0 0 0 

UNIT CST 

38.00 
8,170,000 

5.00 
21,500 

-----------
8,191,500 

- --- --- -- · -
8,570, 500 

TIME 14:57 : 54 

DETAIL PAGE 13 

TOTAL COST UNIT COST 

38 .00 
8,170,000 38 . 00 

5.00 
21,500 5 . 00 

- - - - ----. --
8,191,500 

8, 570 , Suu 



tJ 
I --00 

I.led 14 Sep 1994 

DETAILLD ESTIMATE 

~UB:20. Sit e Restoration 

SlJB:20. Site Restoration 
SUB:20.04. Revegetat ion and Planting 

FPC S3 All owance for Site Restoration 

Revege tation and Pl an ting 

Site Restorati on 

914· l 329 I .. I 077 

U.S. Ar""f Corps of Envineers 
PROJECT DSHTPL: HANfOIID: El PROGRAM• D AREA SHEET PILE 

VERTICAL BAIRIEI MODEL 
sua. f hed Pric:e Contractor 

QUANTY UOM CREW ID 

5000.00 SY 

LABOR 

0 . 00 
0 

0 

0 

EQUIPHNT 

0.00 
0 

0 

0 

HAT/SUPP 

0 . 00 
0 

0 

0 

UN IT CST 

2 . 00 
10,000 

10,000 

10,000 

TIME 14 :57 :54 

DETAIL PAGE 14 

TOTAL COS I 

2.00 
10, 000 

10,000 

10,000 

UN 11 CO S l 

2 . !JO 



0 
I 

lled 14 Sep 1994 

DETAILED ESTIMATE 

SUB:21. Demobilization 

SUB:2 1. Demobilization 
SUB:21.02 . Demobilize Per sonnel I Equipment 

SUB:21 . D2 . D2. Deaobilize Trallera 

FPC S3 Demob Field Office Trailer 

FPC S3 Demob Storage Trailer 

FPC S3 Demob Decon Trail er 

Demobili ze Trailers 

Demobilize Personne l I Equipment 

91{· I 329 f ~ I 078 

U.S . Army Corps of Engineers 
PROJECT DSHTPL: HANFOltD: ER PROGRAN · D AREA SHEET PILE 

VERTICAL BARRIER MODEL 
SUB. Fixed Price Contractor 

1.00 EA 
0 . 00 250 . 00 0 . 00 

0 250 0 

1. 00 EA 
0.00 250.00 0.00 

0 250 0 

1.00 EA 
0.00 250 . 00 0 .00 

0 250 0 --- -- - ----- ----------- - - - - - - - ----
0 750 0 

- --- ---- --- -- ---- ---- - --- -- -- ---
0 75 0 0 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

--- --- -----
a 

-------- ---
0 

TIME 14 :57:54 

DETAIL PAGE 15 

250 . 00 
250 

250.00 
250 

250.00 
250 

750 

750 

UNIT CO ST 

250 . 00 

250. 00 

250.00 
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0 

9'i· I 329 I .. I 079 

'.led 14 Sep 1994 

DETAIL ED ESTIMATE 

U.S. ArlllY Corps of E09ineers 
PROJECT DSHTPL: HANFOIIO: ER PROGRAM· 0 AREA SHEET PILE 

VERTICAL BARRIER MODEL 
SUB. Fixed Price Contractor 

SUB: 21 . D4 . Demob i lize Te,rp facilities 
SUB:21 . 04.02 . ReftlOve Oecon Area 

Work to be Performed: 
Remove decontamination area/pad fo r equ ipment and vehicles. 

FPC S3 

FPC S3 

FPC S3 

FPC ~3 

FPC S3 

11-'l ~.i 

f.rc w e,d Cqu1pnw·n t : 
li xed l'r ,c e Cont r act or : 1 Group 6 Ope rat or, 3 Group 1 Laborers, 

and 3 Gr oup 2 Laborers 
Equipment: 1 backhoe, 1 pickup truck 

Output: 
As suned dur a t i on fo r this ac ti vi t y 1s crew c.lay. 

Group-6 Power Equipment Operator 29 . 10 - 1 ea 8 . 00 HR 0039 233 

labor e r Group · 1 25. 20 3 ea 24.00 IIR 0029 605 

La bore r Group · 2 25 . so 3 ea 24 . 00 HR 0030 612 

HY O EXCAV,T RK HI U, . 5 CY BKT,6X4 0.00 
HYORO-SCOPIC 1 ea 8 . 00 HR H30BA001 0 

TRK, H'.IY , 4X 4,F250 , 3/4 T, 8800 GV'.1 0 . 00 4X4 3/4 TON PIC K-UP 8.00 IIR 150 fll004 0 1 ea 

S111,, t I lou t :. .! Col 0.00 
l b .OU II K XHIXX020 0 

--- . - - - . - . -
Rcn~ve Oecon Arca 8 . 00 HR 1,450 

\ ·-· - ---- ---
Demob i I i ze Temp F ac i I i t i es 1,450 

0.00 
0 

0 .00 
0 

0 . 00 
0 

34 . 44 
275 

7. 31 
56 

1. 39 
22 

· - ----- --- -
35 6 

· · ·-··· · · ·-
356 

0 .00 
0 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

0 .00 
0 

0 . 00 
0 

. ·-- - ·-- · 
0 

0 

0.00 
0 

0 .00 
0 

0. 00 
0 

0 .00 
0 

0 .00 
0 

0.00 
0 

--- -- - -- -- -
0 

--- --- - -- -
0 

TIHE 14:57 :54 

OEIAIL PAGE 16 

29.1 0 
233 

25 . 20 
605 

25 .~0 
612 

34 .4 4 
275 

7. 31 
58 

1. .)',/ 
22 

1, 806 

1,806 

UNII COS I 

29 . 10 

25 . 20 

l . \ 1 

1. 59 

225 .72 



t:J 
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llctl 14 Sep 1994 

DETAILED ESTIMATE 

SUB:21.05 . Disconnect T~rary Utilities 

H FPC S3 Remove Te""°rary Power 

M FPC S3 Remove Tel ephone 

M FPC S3 Remove Te""°ra ry Uater 
and Sewer Service 

Di sc onnect T~rary Utilities 

9'~-j 3291.1080 

U.S. Ar'1P( Corps of Engineers 
PROJECT DSHTPL: HANfmtD: El PROGRAM· D AREA SHEET PILE 

VERTICAL BARRIER Ma>El 
SUB. fixed Price Contractor 

500.00 Lf 
1.00 0 . 00 
500 0 

500 . 00 LF 
1.00 0.00 
500 0 

500.00 LF 
3.00 0 .00 

1,500 0 
------····· 

0.00 
0 

0 .00 
0 

0.00 
0 ---. ------ .. -- - - - - - -- --

2,500 0 0 

0 .00 
0 

0 . 00 
0 

0. 00 
0 

--- ---- ----
0 

TIME 14:57: 54 

DETAIL PAGE 17 

UNII COST 

1.00 
500 1.00 

1.00 
500 1. 00 

3.00 
1,500 3.00 

-- --- -· ----
2,500 
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llc<l 14 Sep 1994 

DETAILED ESTI MATE 

SUB : 21. Demobili zation 

SUB:21 . 06 . Post -Construction Submittals 

FPC S3 Allowance for Post-Construction 
Sul:xnittal s by Fixed Price 
Contractor 

Pos t · Constructt on Sullmittals 

Demobilization 

Fixed Price Contractor 

9'H 329 i .. I 081 

U.S. Arl'II'( Corps of Engineers 
PROJECT DSHTPL: HANFORD: ER PROGRAM· D AREA SHEET PILE 

VERTICAL BARRIER MODEL 

4 . 00 EA 

4 .00 EA 

SUB. fixed Price Contractor 

0.00 
0 

0 

3,950 

0.00 
0 

0 

1,106 

2,925 

0 . 00 
0 

0 

0 

7,007 

2500.00 
10,000 

10 ,000 

10,000 

8,623,220 

TIME 14 :57:54 

DETAIL PAGE 16 

2500.00 
10,000 

10,000 

15,056 

6,646,700 

UNIT COS! 

2500.00 

2500. 00 



lled 14 Sep 1994 

DETAIL ED ESTIMATE 

91f 13291.1082 

U.S. A"'f Corps of Engineers 
PROJECT DSHTPL: NANfoaD: El PROGRM • D AREA SHEET PILE 

VElTICAl BARRIER MODEL 
WHC. Westinghouse Hanford Coopany 

TIME 14:57:54 

DETAIL PAGE 19 

llttC:02. Monit oring, Sen-piing & Analysis ·---- ---- ------ ----- --- ---- -- ----- ---- ----------- -------------- ----- ----------- --- ---- -------- ---- ---- --- ---- ------- --- ----- ---------- ------- ----- ----- ----- ---- ---- -
QUANTY UOH CREII ID 

II II C. lles tinghouse Hanford Coopany 
IIHC:02 . Monit oring, Saq>ling & Analysis 

WHC:02.08. Sarrpllng Rad Cnt1ntd Hedi• 1-12 
WHC:02.08 . 02 . Ground Water Analy• i& 

A~Slfll)t ions: 

LABOR 

1. Assune san, , l ing of 7 monitoring we ll s on a semiarv,ual basis for the 
12 · year lifecycle. 
(14 sa~les) 

IIHC 

2 . Ass,me monthly performance monit ori ng of 7 wells for the 12· yeer 
l i fecycle. 
(84 sarrples) 

Total s a~les = 98 

3 . 90¾ of sarrples analyzed by mobile l ab 
(90¾ of 98 = 88) 

4 . All on -site sarrple analyses performed by WHC IIIObile lab 

Analyze LLW San-pie · Mobile Lab 
88 . 00 EA 

Ground Water Ana lysis 88 . 00 EA 

0 .00 
0 

0 

ECUIPMNT 

0 . 00 
0 

0 

HAT/SUPP 

0.00 
0 

0 

UNIT CST 

400.00 
35,200 

35,200 

TOTAL COST 

400 . 00 
35,200 

35,200 

UNIT COST 

400 .00 

400 .00 
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91{ I 329 i • I 083 

U.S. Arwtf Corps of Engineers lled 14 Sep 1994 

DETAILED ESTIMATE 
PROJECT DSHTPL: HANFORD: £1 PIOGIAII • 0 AREA SHEET PILE 

VERTICAL BARRIER MOOEL 
WHC. Westinghouse Hanford Corrpany 

llttC : 02 . Mon it oring, Sa"l'ling & Analysis QUANTY UOM CREW ID LABOR EQUIPMNT 

IIHC: 02 .08 .03 . Take Gr ound Water Sa"l'les 
A~sUff)tions: 

WHC 

1. Assume sarrpling of 7 monit oring wells on M 5emiannual basis for the 
12· year lifecycle . 
(14 san~les) 

2. Ass,me 2 Field Technicians f or 6 hours on a semialVlUal basis for the 
12-yea r l ifecyclc. 
(24 hrb/yr) 

Techn ician, Environnental 
Restoration Ops - 2 ea 

Take Ground llat er Sa"l'les 

San~ling Rad Cntrrntd Media 1- 12 

Monitoring, Sa"l'ling & Analysis 

24 . 00 HR 85201 

24.00 HR 

27 . 62 
663 

663 

663 

663 

0.00 
0 

0 

0 

0 

MAT/SUPP 

0 . 00 
0 

0 

0 

0 

UNIT CST 

0.00 
0 

0 

35,200 

35,200 

TIME 14:57:54 

DETAIL PAGE 20 

TOTAL COSI 

27.62 
663 

663 

35, 863 

35 , 863 

UNI! COS I 

27 .62 

27 .62 
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llc<.I 14 Sep 1994 

DETAIL ED ESTIMATE 

9llf f 329 I 't I 084 

U.S. Army Corps of Engineera 
PROJECT DSHTPL : HANfOIID: ER PROGIIAN • D AREA SHEET PILE 

VERTICAL BARRIER MODEL 
YHC. Yestllltlhouse Hanford C~ny 

T IHE 14:57:54 

UETAIL PAGE 21 

------- ----- ----- -- -- -- ------------- -- ---- -- ----- -------- -- ---- ------- ------- ---------- --- --------------- -- ---- ---- ------- --------- --- ----------- -- --- ------ -- -- --- ---- ---- -IIHC :06. Groundwater Collection & Control QUANTY UOH CREW ID 

WHC: 06 . Groundwate r Collection & Control 
WHC: 06 . 03 . Vertical Barrier (Sheet Pile 

Yell), Yr 1 
Assune WHC QA and safety oversite 

IIHC Technician, Envirorniental <Yr 1) 
Restoration Ops 

Vert i cal Barrier (Sh ee t Pi le 

LABOR 

for the construction project. 

28 . 80 
80.00 HR 85201 2,304 

-- - ---..... -
2,304 

EQUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST 

0.00 0 . 00 0 . 00 28 . 80 
0 0 0 2,304 28 . 80 ---- ------... - - - - - - - ---- ---- -- ----- - - - - -------
0 0 0 2,304 



t, 
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CJ\ 

Ued 14 Sep 1994 

DETAILlD ESTIMATE 

UHL : 06 . Groundwater Collection & Control 

UHC :06.05 . Operat ion and Maintenance, 1· 12 

MHC Allowance for Elect r ici ty 
Mells: 147 kM·hr/d 
Assune 24 hrs/day K 365 days /y r 
Total = 53 , 600 kM · hr/yr 

Ope ration and Ma int enance, 1-12 

Groundwater Collection & Control 

- .. ·•~.-.~- ....... - -. ~---.,..._ . - . . ~ .. : . 

9'~· 13291 .. 1085 

U. S. Army Corps of E119ineer5 
PROJECT DSHTPL : HANFOlD: ER PROCRAN • D AREA SHEET PILE 

VERTICAL BARRIER MODEL 
WHC . Westl09house Hanford Coq:,any 

QUANTY UOH CREW ID 

53600 KMH 

LABOR 

0 . 00 
0 

0 

2,304 

ECUIPHNT 

0 . 00 
0 

0 

0 

HAT/SUPP 

0 . 00 
0 

0 

0 

- - --- -- ---- - - - - - - - --- ---- - - - - -

UNIT CST 

0 . 04 
2,144 

2, 144 

2,144 

TIME 14:57:54 

DETAIL PAGE 22 

TOTAL CO, I 

0 . 04 
2,144 

2, 14 4 

4,44B 

UN 11 C05 I 

0 . 04 
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\led 14 Sep 1994 

DETAIL ED ESTIMATE 

91f 1329 I .. I 086 

U.S . Anwy Corps of Engineers 
PROJECT DSHTPL: HANFORD: E• PROGRAM· 0 AREA SHEET PILE 

VERTICAL BARRIER MODEL 
WHC . Westinghouse Hanford C~ny 

IIHC: 13 . Annua l Report 
IIHC : 13 . 21. Arvll.lal Report 

WHC:13 . 21.11. Prepare Annual Report (Yr 1) 
AssUffle 2 FTE's for 6 1n0ntha each year 

IJl!C 

IJl!C 

Engineer, Envirom,ental 
Restorati on Ops 

Scientist, Envirorn~ntal 
Restoration Ops 

Prepare Annual Report (Yr 1) 

1040.00 HR 85101 

1040 .00 HR 85102 

43.34 
45,074 

43.34 
45,074 -. -- - -....... 
90, 148 

0 .00 0 . 00 
0 0 

0 . 00 0.00 
0 0 

- .... - .. ------ - . - . - . - ----
0 0 

0. 00 
0 

0.00 
0 

- .. -- .. -- .. - --
0 

TIHE 14 : 57:54 

DETAIL PAGE 23 

43 .34 
45,074 

43.34 
45,074 

90,148 

43 .34 

43.34 
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00 

91i- 1329 i • I 087 

Wed 14 Sep 1994 

DETAILED ESTIMATE 

WH C: 15 . Annua l Report 

U.S. Anny Corps of Engineers 
PROJECT DSHTPL: HANFOID: El PROGRAM· D AREA SHEET PILE 

VERTICAL BARRIER M<lOEL 
WHC. Westinghouse Hanford C~ny 

QUANTY UOH CREW ID LABOR EQUIPHNT 

WHC : 13.21 . 12 . Prepare Annual Report (Yrs 2-12) 

WII C 

liHC 

Ass1.111e 66X Year 1 Amual leport eff ort (2 flE's for 4 1110nths per year) 

Eng ineer, Envi r onmental 
Restorati on Ops - 1 ea 

Scientist, Environmental 
Re s toration Ops - 1 ca 

Prepare Annual Repor t (Yrs 2 · 12) 

Annual Report 

Annual Report 

lies t inghouse Hanford COfll)any 

HAHFOWO: ER PROGRAM 

693 .00 IIR 85101 

693 . 00 HR 85 102 

43.34 
30,035 

43 . 34 
30,035 

60,070 

150,218 

150,218 

153,185 

166,734 

0 .00 
0 

0.00 
0 

0 

0 

0 

0 

2,925 

HAI/SUPP 

0 .00 
0 

0 .00 
0 

0 

0 

0 

0 

7,007 

UNIT CST 

0 .00 
0 

0.00 
0 

0 

0 

0 

37,344 

8,702,664 

TIHE 14:57:54 

DETAIL PAGE 24 

TOTAL COS! 

45 .54 
30, 035 

43 . 34 
30 , 035 

60,070 

150, 218 

150 , 218 

190,529 

8,879,330 

UHi 1 COS I 

4LS4 

43.34 
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llcd 14 Sep 1994 

SRC LABOR ID 

r Pc 0029 
rPc 0030 
fPC 0039 
IIHC 85101 
t.JII C 85102 
t.JII C 85 201 

DESCRIPTION 

Labor er Group - 1 
Laborer Group · 2 
Group-6 Power Equipment 
Engineer , Environmental 

Operator 

Sc i en tist , Environmental 
Technici an, Env i rornienta l 

9'i· I 329 f .. I 088 

U. S. Ar,., Corps of Engineers 
PROJECT DSHTPL : HANFORD: ER PROGRAK · 0 AREA SHEET PILE 

VERTICAL BARRIER IIOOEL 
** LABOR BACKUP** 

TIHE 14:57 :54 

BACKUP PAGE 

BASE OVERTH TXS/INS FRNG TRVL ••••TOTAL••••- - - - - -- - -- -- - -- --- -- -- - - --- - - - - - -- - - --- --- - - · 
RATE UOfl UPDATE DEFAULT HOURS 

15.84 o.ox 28 . 7'X 3 . 57 1.25 25 . 20 HR 07/09/93 0 . 00 96 16.09 a.ox 28 . SX 3.57 1.25 25 .50 HR 07/09/93 0 .00 96 18.02 a.ox 27.4X 4.90 1.25 29.10 HR 07/09/93 0. 00 32 35.38 a.ox 22.SX 0.00 0 . 00 43 . 34 HR 01/07/94 0 . 00 1733 35 . 38 a.ox 22 . SX 0.00 0.00 43 . 34 HR 01/07/94 0 .00 1733 22 . 55 0 . 0X 22.5X 0.00 0 . 00 27 .62 HR 01/07/94 0 . 00 104 

0 
0 

0~ 
~ ~ :::• r 

I 

• ':f 
I 

°' --i 
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91{ 13291.1089 

U. S. Arrrry Corp,; of Engineer& 
PROJECT DSHIPL : HANFORD: ER PIOGRAJI • D AREA SHEET PI LE 

VERTICAL BARRIER MODEL 
** EQUIPMENT BACKUP** 

1 IHE 14: 5 7: 54 

BACKUP PAGE 2 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ** TOTAL ** · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
SRC EQUIP ID DESCRIPTION DEPR CAPT FUEL FOG EQ REP TR WR TR REP TOTAL UOH HOURS 

HI L H30BA001 
Mi l T50F0004 
Mil XHIXX020 

HYO EXCAV , TRK HTD,.5 CY BKT , 6X4 
TRK,HWY,4X4,F250,3/4T , 8800 GW 
Small Tools 

14 .36 
1.511 
0 . 46 

3 .58 
0 .39 
0. 17 

4.07 
2.67 
0 . 13 

1.4 
0.7 
0 .0 

9.83 
1 .60 
0.57 

0.98 
0.27 

0.15 34 .44HR 
0.04 7.3\ HR 

1 . 39 HR 

32 
32 
64 
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ANA Off -Site Analytical Services 
SUB Fixed Price Contractor 
WHC Westinghouse Hanford COl11)any 

HANFORD: ER PROGR AM 

911' I 3291 .. 1093 

U.S. Arwry Corps of E119ineers 
PROJECT OAREIX: HANFORD: ER PROGRAM· 100 0/0R ION EXCHANGE 

100 0/01 ION EXCHANGE REMEDIATION MODEL 
•• PROJECT OWNER SlJ4MARY • LEVEL 1 (Rounded to 10 1s) •• 

QUANT I TY IJOf4 CONTRACT COST SUB MPR PM/CM GlA/CSP CONTINGN 

122,090 0 0 0 42,730 
3,5117,050 261,850 577,340 1,128,690 1,944,230 

1189,510 0 133,430 260,1150 449,330 
------... -.. - --------- - - .. --.. -.. - --------- ---- --· --

4,598,650 261,650 710,760 1,389,540 2,436,280 

TIME 10 : 26 : 47 

SUHHARY PAGE 

TOTAL COST UNIT COST 

164,820 
7,499,160 
1 , 733, 120 

- - .. -- .... - -.. -
9,397 , 100 
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91~· 13291 .. 109Ll 

U.S. Aray Corps of Engineers 
PROJECT DAREIK: HANFOIID: El PROGRAM· 100 0/DR ION EKCHANGE 

100 D/DR ION EXCHANGE REMEDIATION IIODEL 
•• PROJECT OWNER SIMIARY · LEVEL 2 (Rounded to 10 1 s) •• 

TIME 10 : 26:47 

SUMMARY PAGE 2 

---- ---- ---- --------- ---------- --- ---- --- --- ----------- ------- -- --- ---------- ----- --- ----- ------- -- -- --- --- ------ -- ---------- --------- ------------ -- ---- ---- ------- ---- -- -- -
QUANT I TY UOM CONTRACT COST SUB MPR PH/CH G&A/CSP COIITINGN TOTAL COST UNIT COST 

ANA Off -Site Analytical Services 

ANA:02 Monitoring, Safllllin9 & Analysis 122,090 0 0 0 42,730 164,820 
--- -·------ --- ------ - - - --- - -- -- -- ---- - - - - -.. ---- - - -- -.. -----Off · Site Ana lytical Ser vices 122,090 0 0 0 42,730 164,820 

sue Fixed Price Contr ac tor 

SUB:01 Mobilization & Preparatory Uork 
37,970 2,no 6, 110 11,950 20,580 79,370 SUB:03 Site Uork 
87,490 6,390 14,080 27,530 47,420 182,910 SUB : 06 Groundwater Collection & Control 1,961,200 143,170 315,660 617,110 1,063,000 4,100, BO SIJB: 12 Chemical Treatment 

1,468,060 107,170 236,280 461,940 795,710 3,069,160 SIIB:20 Site Restoration 
12,900 940 2,080 4,060 6,990 26,970 SIJB : 21 Demobilization 
19,430 1,420 3,130 6,110 10,530 40,610 - -- - - --- --- - - - . - --- - ---- -- --- -- ------- --- ----- - --fi xed Pr ice Con t ractor 

3,587,050 261,850 577,340 1,1 28,690 1,944,230 7,499,1 60 

UJtC Wes ti nghouse Hanf ord C~any 

UHC:02 Monitoring, Sa~lin9 & Analysis 104,250 0 15,640 30,570 52,660 203,120 UHC: 12 Chemical Treatment 
7115,260 0 117,790 230,2110 396,670 1,530,000 

- ------ ---- ------ --- -- ------- -- ------- --------- -- ---------Uestin9house Hanford Conpany 889,510 0 133,430 260,850 449,330 1,733,120 -- -.. - .. - .... - .. ------- -- --------- - --- - ---- --------- -- ----- -- --HANFORD : ER PROGRAM 4,598,650 261,850 710,760 1,389,540 2,436,280 9,397,100 
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ANA Off-Site Analytical Services 

ANA :02 Monitoring , Sampling & Analysi6 

ANA:02 . 08 Sampling Rad Contaminated Media 

ANA:02 . 08 . 02 Ground Mater Analys i s Yr - 1 

Ground Mater Analysis Yr· 1 

ANA:02 . 08.03 Ground Mater Analys i s Yrs 2-12 

Ground Mater Ana lysis Yrs 2-12 

Sampling Rad Contaminated Media 

Monitoring, Sampling & Analysis 

Off · Site Analytical Services 

SUB Fixed Pr ice Contractor 

SUB :01 Mobilizati on & Preparatury Mo1·k 

SlJB:01. U2 Mob ilize Pe,sonnel & Equipment 

SllB:01.02 . 02 Mob ilize Trailer s 

Mobilize Trailers 

Mobilize Personnel & Equipment 

SUB:01.04 Setup/Construct Temp Facilities 

SUB:01 .04 .01 Es t abli sh Faciliti es 

SUB:01.04 . 01 .02 Setup Trailers 

Es tablish Facilities 

SUB:01 . 04.02 Cons truct Decon Area 

9'f 13291 .. 1095 

U.S . Ar-r Corps of Engineers 
PROJECT DAREIX: HANFORD: ER PROGRAM· 100 D/DR 1011 EXCHANGE 

100 D/DR 1011 EXCHANGE REMEDIATION Ma>EL 
•• PROJECT OWNER Sl.MHARY · LEVEL 5 (Rounded to 10's) •• 

17.00 EA 71,570 0 0 0 25,050 

12 . 00 EA 50,520 0 0 0 17,680 

122,090 0 0 0 42,730 

122,090 0 0 0 42,730 
- - - .. ---. .. .. - - .. --- - .. - - -- - - - - - - - - - - - - --- - - .. - .. -----

122,090 0 0 0 42,730 

--- -- --- --- ------ - -- --------- --- --- --- ---------
970 70 160 300 520 ------· ·· · · ------ --- ---- --- -- ............ .. ... ---------
970 70 160 300 520 

4,910 360 790 1,550 2,660 
. ...... ............. --------- --- --- --- -- ------- ......... ... ... 

4,910 360 790 1,550 2,660 

TIME 10:26 : 4 7 

SUMMARY PAGE 3 

96,620 

68,200 

164,820 

164,820 

164,820 

2, 020 

2,020 

10,270 

10,270 

UNIT COS! 

5683 . 50 

5683 .50 
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Cons truc t Oecon Area 

SUB:01.04.03 Si t e Survey 

s i tc Survey 

Setup/Construct T~ facilities 

SUB:01.05 Cons t ruc t Tellf>Orary Utilit i es 

Construc t T~orary Utili t i es 

SIJB :01 .06 Pre -Construc tion Slbnittals 

Pre-Cons truc ti on Submi ttals 

Mobil i zat i on & Preparatory Work 

SUB: 03 Si t e Wor k 

SUB:03. 03 Ea rthwork 

Earthwork 

SIJB:03_04 Roads/Parki ng/Cur bs/Walks 

Roads /Parking/Curbs / Wa l ks 

SIJB:03.05 Fencing 

Fencing 

SUB:03 .06 Electri ca l Dis t ri but ion 

Electrica l Dis tri but ion 

Site Work 

SUB:06 Groundwater Col lecti on & Contro l 

SUB:06 . 01 Extract ion & Inject i on Wel l s 

91
{· l 329 I • I 096 

U. S. Army Corps of Engineers 
PROJECT DAREIX: HANFOltD: ER PROGRAM · 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION MODEL 
** PROJECT OWNER SIMHARY • LEVEL 5 (Rolllded to 10 1 s ) ** 

24. 00 HR 11 , 660 670 1,910 1, n o 6, 430 

1,290 90 210 410 700 

18,060 1, 320 2, 910 5, 680 9,790 

-- -- - ------ ------ --- ---- ---- - -------- -
6,030 440 970 1,900 3,270 

--- ------ - - ------ - - - - - - - . - - - - -- - - - - -- - --- - -- - - -
4 . 00 EA 12,900 940 2, 080 4,060 6,990 

--- -- · -- --- ----- ---- - - - ---- -- --- -- --- - ----- ----
37,970 2,no 6,110 11.~o 20,sao 

6,450 470 1,040 2,030 3, 500 

58,270 4,250 9,380 18,330 31 , 580 

----- ------ -- -- -- --- --- - -- --- ---- ----- --- -- - -- -
9,870 720 1, 590 3 , 110 5, 350 

--- ---- -- - - - - --- -- - - - - - - - - - - . -- - - - -- - - --- - --- - -
12,900 940 2, 080 4,060 6,990 

------ --- -- --- -- ---- -- ---- --- --- ------ ----- -- --87,490 6,390 14 , 080 27,530 47,420 

TIHE 10 :26:47 

SUMMARY PAGE 4 

24, 7\10 

2,700 

37,760 

12, 610 

26 , 970 

79,370 

13, 490 

121 ,820 

20 , 640 

26 ,970 

182,910 

1lH2 .'i4 

6743 . 63 
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SUB:06.01.01 ~ell Drilling I Construction 

~ell Drilling & Cons truction 

SUB:06.01.04 Ope,·ati ons and Maint enance 3,6,9 

Operations and Main tenance 3,6,9 

Sll8 :06.01.9K Sit e Piping 

Site Piping 

Extraction & Injection ~ells 

Groundwater Collection I Control 

SUB:12 Chemical Treatment 

SUB:12 . 05 Ion Exchange 

SUB:12 . 05.04 Constructi on of Permanent Plant 

Construction of Permanent Plant 

Ion Exchange 

Chemical Treatmen t 

SUB:20 Site Restoration 

SUB:20 . 04 Reveget a ti on and Pla111111g 

Revegetation and Planting 

Site Restoration 

SUB:21 Oemobilizatio11 

SUB:21 . 02 Demobilize Personnel & Equipnent 

SIJB:21.02.02 Demobi I ize Trailers 

911· f 3291 .. 1097 

U. S. Ar!lly Corps of Engineer& 
PROJECT OAREIX: HANFOIID1 E• PROGRAM• 100 0/DR ION EXCHANGE 

100 DID• 1011 EXCHANGE REMEDIATION Ma>EL 
•• PROJECT OWNER Sll4MARY · LEVEL 5 (Rounded to 10 1 s) ** 

QUANT I TY UOH CONTRACT COST SUB MPR PM/CM GIA/CSP CONTINGN 

12.00 EA 

600.00 SF 

1,393,490 101,720 224,280 438,470 ~5,290 

178,060 

------- --- -
389,660 

-----------
1,961,200 

--··- -- ----
1,961,200 

-----..... --. 
1,468,060 

- -. -.... ---.. 
1,468,060 

-- ---------
1,468,060 

12,900 

12,900 

13 , 000 

---------
28,450 

- - -------
143,170 

-- -------
143,170 

-------- -
107,170 

---·-----
107,170 

---------
107,1 70 

940 

940 

28,660 

···-··· --
62,720 

- - --. - - --
315,660 

-- --- --- -
315,660 

---------
236,280 

- --.. - .. --
236,280 

- -- ------
236,280 

2,080 

2, 080 

56,030 

---------
122,610 

-- --- ----
617,110 

-- -------
617,110 

---------
461,940 

---------
461,940 

- - - - -- -- -
461,940 

4,060 

4,060 

96,510 

---- -----
211,200 

--···----
1,063,000 . -------. 
1,063,000 

---------
795,710 

----·-·--
795,710 

--- ---- --
795,710 

6,990 

6,990 

TIME 10:26 :47 

SUMMARY PAGE 5 

TOTAL COS! 

2,913,250 

372 , 250 

------- - -- -
814,630 

---- -------
4,100,130 

-----------
4,100,130 

-----------
3,069,160 

-----------
3,069,160 

-- --- --- ---
3,069,160 

26,970 

26,970 

UNIT COST 

242770.64 

5115 .27 
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U.S. Army Corps of Engineers 
PROJECT OAREIX: HANFOllD: ER PROGRAM. too D/DR ION EXCHANGE 

too D/DR ION EXCHANGE REMEDIATION Na>EL 
** PROJECT OWNER SUIMARY · LEVEL 5 (Rol.nded to tO•s) •• 

TIME 10 :26 : 47 

SUHHARY PAGE 6 

- -- - -- - - - - -- - - - --- - -- - ---- -- - -- --- --- -- -- ---- -- ---- ---- - - ---------- -- --- --- --- --- -- -- - -- --- ------- -- -- - --- --- - - -- - - -- -- ---- ---- ---- ---- ---- --- --- - --- - --- -- -- - - - - - -- -- - -- - - -

Demobilize Trailers 

Demobilize Personnel, Equipment 

SUB: 21 . 04 Demob i lize Te11"4> Facilities 

SIIB : 21. 04. 02 Remove Dccon Arca 

SUB: 21.05 

SUB:21. 06 

Remove Decon Area 

Demobilize Te11"4> fac ilities 

Di sconnec t TelTf)Orary Utilities 

Disconnec t Terrpor ary Ut i l i ties 

Pos t -Construction Sl.tnittals 

Pos t -Cons truc ti on Submittals 

Oemobi Ii zat ion 

Fi xed Pr ice Contrac tor 

UHC Ues ti nghouse Hanf ord COOl)any 

UHC: 02 Monitoring, Sampli ng & Analys is 

UIIC : 02 .08 SalJll l i ng Rad Cont ilmi na ted Media 

UIIC:02.08 . 02 Ground Ua t er Ana l ysis Yr · 1 

Ground Ua t er Ana lys is Yr - 1 

UH C: 02 . 08 .03 Ground Ua t er Analys i s Yr 2 · 12 

Gr ound Ua ter Anal ys is Yr 2 - 12 

UHC : 02 . 08 .04 Ground Ua ter Mon i tor Smples 1· 12 

QUANT I TY UOH 

8 . 00 HR 

4. 00 EA 

149.00 EA 

106 . 00 EA 

CONTRACT COST SUB MPR 

970 

970 

2,330 

70 

70 

170 

2,330 170 

3, 230 240 

t2,900 940 

PM/CM GU/CSP CONTINGN 

160 

160 

380 

380 

520 

2, 080 

300 

300 

730 

520 

520 

730 1,260 

1,010 1,750 

4,060 6,990 
--- --·--·-- -------- - --- ~----- --------- --- ------

19,430 1,420 

3,587,050 261,850 577,340 1,128,690 1,944,230 

60,410 0 9,060 17,710 30,510 

43,180 0 6,480 12,660 21,810 

TOTAL COST 

2, 020 

2,020 

4,870 

4,870 

6,740 

26,970 

40,610 

7,499, 160 

117,700 

84,140 

UNIT COST 

608 . 88 

6743 . 63 

789.90 

793 . 74 
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Ground ~ater Moni tor S!rf>les 1-1 2 

Slllrf>l ing Rad Contaminated Media 

Monit oring, San-piing & Analysis 

~H C: 12 Chemical Treatment 

~ttC:12 . 05 Ion Exchange 

~HC:12 . 05 . 06 Per sonnel Training 

Personnel Trai n ing 

~HC:12 . 05 . 08 Ope rati on & Maint enance Yrs 1-12 

Operation & Maint enance Yrs 1· 12 

~IIC:12 . 05 . 11 Prepare Annual Report (Yr 1) 

Prepare Annua l Report (Yr 1) 

~IIC: 12. 05 . 12 Prepare Annua l Report (Y rs 2· 12) 

Prepa re Annua l Report (Yrs 2· 12) 

Ion Exchange 

Chemical Treatment 

~estinghouse Hanford COlrf)any 

HANFORD: ER PROGRAM 

9'l·l329 I .1099 

U.S. Ar-, Corps of Engineers 
PROJECT OAREIX: HANFORD: ER PROGRAM · 100 0/DR ION EXCHANGE 

100 0/DR 1011 EXCHANGE REMEDIATION MODEL 
•• PROJECT OWNER SUMMARY - LEVEL 5 (Rounded to 10 1 s) ** 

QUAN II IY UOH 

24 . 00 HR 

1.00 YR 

2080 . 00 HR 

CONTRACT COST SUB HPR PH/CH G&A/CSP CONTINGN 

660 

104,250 

104,250 

0 

0 

0 

100 

15,640 

15,640 

190 

30,570 

30,570 

330 

52,660 

52,660 

6,900 0 1,040 2,020 3,490 

628,140 0 94,220 184,200 317,300 

90,150 

60,070 

785,260 

785,260 

889,510 

0 13 , 520 26 , 440 45 , 540 

0 9,010 17,620 30,340 

0 117,790 230,280 396,670 

0 117,790 230,280 396,670 

0 133,430 260 , 850 449,330 

4,598,650 261,850 710,760 1,389,540 2,436,280 

TIME 10:26 :47 

SUMMARY PAGE 7 

TOT AL COS I 

1,290 

203,120 

203,120 

13,450 

1,223,860 

175 , 64 0 

117,040 

1,530,000 

1,530,000 

1,733,120 

9,397,100 

UMII COS! 

53 .82 

1223858 . 77 

!l4 . 4 4 
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U. S. Arlll')' Corps of Engineers 

PROJECT DAREIK: HANF011D1 El PROGRAM· 1D0 D/DR ION EKCHANGE 
100 0/01 1011 EXCHANGE IEMEDIATIOII Ma>EL 

** PROJECT INDIRECT SUMMARY· LEVEL 1 (Rounded to 10 1s) ** 

TIHE 10:26:47 

SUHHARY PAGE 8 

-- ---- -- -- ------ ---- -------- -- ---- ---- -- ---- ----------- --- - ---- --- ---- - -- --- -------- --- --- -- ---- -- --- -- --- --- --- ---- ---------- -- --------- ----------- --- -- -- ------- --
QUANT I TY UOH TOTAL DIRECT OVERHEAD 

ANA Off -Site Analytical Services 
SUB Fi~ed Price Contractor 
WHC Westinghouse Hanford COOf>any 

HANF OHD : ER PROGR AM 
Subcontrac to, HPR 

SIJB TOTAL 
Pr o jec t Hanagcn~nt/Const r uction Hgnt 

S11B TOTAL 
Genera l & Admi n/ConlllOn Support Poo l 

SUBTOTAL 
Con tingency 

TOTAL INCL DliNER COSTS 

122 , 090 
2,780,090 

883,660 
-- ---------

3,785,840 

PROFIT 

0 0 
528,220 239,850 

0 0 
- --. --. -- ---------

528,220 239,850 

BOND B&O TAK MAT MPR 

0 0 0 
22 ,11 0 16,780 0 

0 0 5,850 
--- -- ---- -- -- --- -- - - - - -. -- -

22 , 110 16,780 5,1150 

IOTAL cu~, 

122,090 
3,587,050 

1189,510 

4,598,650 
261,850 

4,860,510 
710,760 

5,571,270 
1,389,540 

6,960,810 
2,436,280 

9,397 , 100 

UN 11 COS I 



t:l 
' -

lhu 22 Sep 1994 

ANA Off -Site Analytical Services 

ANA :02 Honitur1ng, Sa.-.:,ling & An~lys 1s 

Off -Site Analytical Se rvi ces 

SUB:01 
SUB:03 
SUB:06 
SUB: 12 
SlJB:20 
SUB: 21 

Mobilization & Preparatory Work 
Site llork 
Groundwater Collection & Control 
Chemical Tr eatment 
Site Restoration 
Demobili zation 

Fixed Price ContrJc tor 

';j IIIIC lies t i nghouse Hanford Con-pany 

IIHC:02 Monitoring, Sa~ling & Analysis 
IIHC:12 Chemical Treatment 

llestinghouse Hanford Con-pany 

HANFORD : ER PROGRAM 
Subcontrac tor HPR 

SIJBTOTAL 
Pr o jec t Ha11ug c111c11t/Lons t r uc t1 on Mgnt 

SIIB TOT Al 
General & Admin /Conrnon Support Poo l 

SUBTOTAL 
Contingency 

TOTAL INCL OIIN~R COSTS 

9'i· I 3291.110 l 

U.S. Arlll'( Corps of Engineers 
PROJECT OAREIX: HANFORD: ER PROGRAM· 100 0/0R ION EXCHANGE 

100 0/01 ION EXCHANGE REMEDIATION MalEL 
** PROJECT INDIRECT SIMHARY · LEVEL 2 (Rounded to 10's) ** 

QUANT I TY UOH TOTAL DIRECT OVERHEAD PROFIT BOND B&o TAX MAT MPR 

122,090 0 0 0 0 0 
---- .. ----. - .... -- .. -- - - --- -- - --· ------ -- - - - - - - - - -- .. - - - - - - .. -

122,090 0 0 0 0 0 

29,420 5,590 2,540 230 180 0 
67,810 12,880 5,850 540 410 0 

1,520,000 288,800 131,140 12 ,090 9,170 0 
1,137,800 216, 180 96, 160 9,050 6,670 0 

10 , 000 1,900 660 60 60 0 
15,060 2,860 1,300 120 90 0 

-- -- ·---- -- - - - - .. -- - - --- --- --- ---- ----- -- ------ -
2,780,090 528,220 239,850 22, 110 16 ,780 0 

104,250 0 0 0 0 0 
779,410 0 0 0 0 5,850 

------... -.. -·------- ------- -- ---- ----- --- ----- - .. ---.. .. -... 
883,660 0 0 0 0 5 , 850 

--------- - - --------- ------- -- -- ----- -- - - - - - -- - - -- - - --- - -
3,785 , 840 528,220 239,850 22,110 16,780 5 ,850 

TIME 10:26:47 

SUMMARY PAGE 9 

TOTAL COST UNIT COS! 

lll,O'JO 
- - - - ---- - - -

122,090 

37,970 
87,490 

1,961,200 
1,468,060 

12,900 o 
19 ,4 30 0 

tT1 3,587,050 t:l ----; 
~ P> ~· r-' I 

• \0 
+'-104,250 ' 785,260 0--

---- ------- -..J 
889 , 51 0 

- - --- ------
4,598,650 

261,850 
---- -- -- - --

4,860 ,51 0 
710,760 

-- - -- --- ---
5, 571,270 
1,389,540 

- - -- - - - - - - -
6,960,810 
2, 436,2 30 

. - · --- -- --
9,397 , 100 



1h11 U Sep 1994 

ANA Off -Site Analytical Services 

ANA :02 Monitoring, Sarrpling & Analysis 

ANA : 02.08 Sarrpling Rad Contaminated Media 

ANA :02 .08. 02 Gr ound \la t er Ana lys i s Yr - 1 

Ground \la t er Analysi s Yr -

ANA: 02 . 08.03 Ground \la t e r Analys i s Yrs 2 · 12 

Gr ound \la t e r Analys i s Yrs 2 

San-piing Rad Contaminated M 

Monitori ng, Sarrpl ing & Anal 

Off -Site Ana lytical Service 

SUB fixed Price Contractor 

, SUB : 01 Mobilization & Prepa r a tory llork 

SIJB: 01 . 02 Hobi Ii ze Pe rsonnel & Equipment 

; t JB : tl l . 02 . 02 Hobi I i ze Ir.it I er~ 

Mobilize Tr a ilers 

Mobilize Per sonnel & Equ ipm 

SUH : 01. 04 Se tup/Cons truc t Temp f aci lities 

SIJU :01. 04 . 01 Es t ab li sh Fac i liti es 

SUB :01 . 04 . 01 . 02 Se tup Trail ers 

Es tabli sh Fac ilities 

SUB: 01. 04 . 02 Cons truc t Decon Area 

91f 1329 I .1102 

U.S. Arlll)' Corps of Enuineers 
PROJECI OAkEIK: HANFOID1 ER PROGRAM• 100 0/0R ION EKCHANGE 

100 0/DR ION EXCHANGE REMEDIATION Ma>EL 
•• PROJECT INDIRECT S~MART · LEVEL 5 (Rounded to 10 1 s) •• 

17.00 EA 

12 . 00 EA 50,520 0 0 0 0 0 

122,090 0 0 O O O 
-- ------- -- --- --- - -- - -- -- . - - - - - - - - - - - - - - - - . - - - - - --- - --- -

122,090 0 0 0 0 0 
----------- ------- -- -- ----- -- --- --- - -- --- -- ---- ------- --

122,090 0 0 0 0 0 

- ---- ------ --- -- ---- -- - --- - -- - - - - - - - - - - - - - - -- - - --- --- -- -
750 140 60 

- - --- - ----- - --- -. --- - -- - - . - --
750 140 60 

3,810 720 :no 

10 

10 

30 

0 

0 

20 

0 

0 

0 ------- ·--- --------- -- ---- --- ---- -- --- -- --- --- - ---- ---- · 
3,810 720 no JO 20 0 

I I HI: 10 : 26 : 4 / 

SUMMARY PAGE 10 

71,570 

50,520 

122,090 

122,090 

122,090 

970 

970 

4,910 

4,910 

4210.00 

421 0 . 00 



Thu 22 Sep 1994 

Cons truc t Decon Ar ea 

SUB:0 1. 04 . 03 Sit e Sur vey 

Site Survey 

Setup/Const ruct Tea-p Fac ili 

SUB:01 . 05 Cons truct Te~rary Utilities 

Const r uc t Teirpor ary Ut i Ii ti 

~LIB:0 1.06 Pre -Cons truction St.timittals 

Pre - Cons t r uc ti on Subm1ttals 

Mobilization & Preparat ory 

SUB :03 S1te Work 

SUB:03 . 03 Earthwur k 

Ear thwork 

~llU : 0 5 . U4 ~oads/ Par k i ng/C111 b~/ Wil I b 

Roads/Parking/Curbs/Walks 

~UB:03 .05 Fenc ing 

Fencing 

SIJ8 :03 . 06 El ec trical Di s t ributi on 

El ec t r ica l Di s t ri but ion 

Site Work 

SUB :06 Groundwater Collecti on & Cont rol 

SUB :06 .01 Extract ion & Injection Wells 

- - - - ----- --- -

9'~· 1329 I .1103 

U.S. Arm, Corps of E1"111ineera 
PROJECT DAREIX: HANFORD: El PROCRAN • 100 D/DR ION EXCHANGE 

100 D/01 1011 EXCHANGE IEMEDIATIDII MalEL 
** PROJECT INDIRECT SUMMARY· LEVEL 5 (Rounded to 10°s) ** 

QUANTI TT UOII 

24 .00 HR 

4.00 EA 

TOTAL DIRECT OVERHEAD 

9,190 

1,000 

14,000 

1,750 

190 

2,660 

PROFIT 

790 

90 

1, 210 

BOND B&o TAX HAT HPR 

70 

10 

110 

60 

10 

80 

0 

0 

0 

4,680 890 400 40 30 0 

10,000 1,900 860 80 60 0 

29,420 5,590 2,540 230 180 0 

5, 000 

45,160 

7,650 

10,000 

67,810 

950 

8,580 

1,450 

1,900 

12,880 

430 

3,900 

660 

860 

5,850 

40 

360 

60 

80 

540 

30 

270 

50 

60 

410 

0 

0 

0 

0 

0 

T IHE 10 :26 :47 

SUHHARY PAGE 11 

TOTAL COS I 

11 ,860 

1,290 

18,060 

6, 030 

12,900 

37 , 970 

6,4 50 

58 ,270 

9,8 70 

12, 900 

87 , 490 

UN I I COS 1 

494 .06 

3225. 66 



Thu 22 Sep 1994 

9'f· I 329 f .11 O~I 

U.S. Army Corps of Engineers 
PROJECT OAREIX: HANFOIIO: ER PROGRAM· 100 D/DR ION EXCHANGE 

100 0/DR IDN EXCHANGE REMEDIATION IIOOEL 
** PROJECT INDIRECT SUMMARY· LEVEL 5 (Rounded to 10 1 s) ** 

TIHE 10 : 26:47 

SUHHARY PAGE 12 

-- --- · ---- ---- ----- --- --------- ----- ---- -- ----- -- ----- - -- -- ---- --- - ----------- -- ---- -- -- ---- ------ -- --- --- --- --- --- ----- - -- ------ ---- ----- --- ------ -- --- --- --
QUANT I TY Uot1 

~llB :06.0 1.01 llell Dri ll ing & Construction 

llcl I Ori 1 1 ong & Cons t ructi o 

:,lJIJ : 06 . 01 . 04 Opc1,1tiun:c ,u ~l Maintenance 3,6 

Operations and Maintenance 

SU8 : 06 . 01.9X Sit e Piping 

Site Piping 

0 Extraction & Injection Well I --"" Groundwate r Collection & Co 
Vl 

~ue: 12 Chem ica l Treatment 

SllB: 12 05 I on Exchange 

S\JU: 12. 05 . 04 Con,; true t 10n a f Permanen t PI an 

Cons t rue t I on of Pe rmanent P 

Ion Exchange 

Chemical 1 reatment 

SUB:20 Site Rest ora t ion 

SUB : 20 . 04 Reveget ation and Plant ing 

Revegetation and Planting 

Site Restoration 

SUB: 21 Oemobi Ii zat ion 

SUB : 21. 02 Demobi l i ze Per·suru,cl ~ Equipment 

SlJB: 21.02. 02 Demobilize Tr a ilers 

12 . 00 EA 

600 . 00 Sf 

TOTAL DIRECT OVERHEAD PROFIT BONO B&O TAX MAT MPR 

1,080,000 205,200 9:S,180 6,590 6 , 520 0 

138,000 26,220 11,910 1, 100 8:SO 0 

302,000 57,380 26,060 2,400 1,820 0 
----·------ --------- --------- -- ----- -- -- -- ----- ------ -- -

1,520,000 288,800 131,140 12,090 9,170 0 
······----- ---- ---- - -- -- ----- ----- ---- --------- ----- ----

1,520,000 288,800 111,140 12,090 9,170 0 

-- -- ---- · -- ----- ---- ----- ---- - ------- - - ·-- --- -- --- ------
1,117,800 216,180 

---·------- -- -····-- ----- -·- - -- -- ----· --- -· -··- · -- --- ---
98,160 9,050 6,670 0 

1,137,800 216,180 98,160 9,050 6,870 0 --·-·- - · -- · ---- -- --- ----· · ·-- --- ----- - - --- - -- - - --- ---- --
1, 137,600 216 ,1 60 96,160 9,050 6,670 0 

-. -.. --. --- - -. -... - . -- -. . - - . - - - - - - - - - - - - - - - - - - - -- -- - - -- -
10,000 1,900 860 80 60 0 -- ... .. .. . ..... .. ...... __ ······-·· - ---- --- - .............. ..... . 
10,000 1,900 860 80 60 0 

TOTAL COSI 

1,393,490 

178,060 

369,660 

1,961 , 200 

1,961,200 

1,466,060 

1,466,060 

1,466,060 

12,900 

12,900 

UN I I COS I 

116123 . 76 

2446.// 



lhu l2 Scµ 1994 

Demobilize Trailer s 

Demobilize Personnel & Equi 

SUB :21. 04 Demobilize Ten-p Facilities 

SIJB :21. 04 . 02 Remove Ocean Area 

Remove Occon Area 

Demobilize T"""1 Faci lities 

~uu: l 1 . 05 DI sconnec t 1 e111po1 ary Uti lit ies 

Di sc onnec t T"""°r a ry Util it 

SUB:21 .06 Post-Construction Submittals 

Post -Cons truction Submit tal 

Demobilization 

Fixed Price Cont ract or 

1111( ll o: , ti nghou,c Hanford C:0111pany 

IIH C:02 Honi torin~. Sampl1ny & Anc1ly , 1, 

lltiC: 02 08 Samp l 1ng Rad Cont cimina t ed Heclia 

IIIIC:02.0tl . 02 G, ound llcit<: r Ana lys i s Yr - 1 

<Jr o und ~ .i t ,:r Analy ::. 1s Yr 

IIIIC:02.08 . 03 Gr011nd lla t e,· Analys i s Yr 2 - l 

Ground llat cr Analysi s Yr 2 

IIHC:02 . 08 . 04 Ground llate r Mon i to r S~les 1-

911' I 3291 .. 1 i 05 

U.S . Ar-, Corps of Engineers 
PROJECT DAREIX: HANFORD: ER PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR 1011 EXCHANGE REMEDIATION MODEL 
•• PROJECT INDIRECT SUMMARY· LEVEL 5 {Rounded to 10 1 s) •• 

QUANT I TY U014 

8 .00 HR 

4.00 EA 

149 .00 EA 

106 .00 EA 

TOTAL DIRECT OVERHEAD 

750 

750 

1,810 

140 

140 

340 

PROFIT 

60 

60 

160 

BOND B&O TAX MAT MPR 

10 

10 

10 

0 

0 

10 

0 

0 

0 

1,810 340 160 10 10 0 

2,500 480 220 20 20 0 

-- ---- ----- - .. --. -- - -
10,000 1,900 ---. ---....... ---------
15,060 2,860 

-. -.... -- .. - - - .... ----.... -
2,780,090 528 , 220 

60,410 0 

43,180 0 

... --- .. -- -
860 .... -...... -..... 

1,300 
---------

239 , 850 

a 

a 

80 60 0 

120 

22,110 

0 

0 

90 

16,780 

0 

0 

0 

0 

0 

0 

1 I HE 10 : 26: 4 / 

SUMMARY PACE 13 

TOTAL COST 

970 

970 

2,330 

2,BO 

3,230 

UNIT COST 

291. 24 

t1 
0 

t1 ~ 
pl ::0 
~r' 

I 

• 'R 
I 

°' 12,900 

19,430 

3,587 ,050 

3225 .66 -.J 

60,410 4U~ . 4 1 

43 , 180 407. Sll 
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lhu 22 Sep 1',194 

91H 3291 .. 1106 

U.S. Arfff Corps of Englneer5 
PROJECT OAREIX: HANFOIID: ER PROGRAM• 100 D/DR ION EXCHANGE 

100 0/DR ION EXCHANGE REMEDIATION MOOEL 
** PROJECT INDIRECT SUMMARY· LEVEL 5 (Rounded to 10 1 s) ** 

II HE 10 :26:4 / 

SUMMARY PAGE 14 

--- -- -- ----------------- --- -------------------------------- ----- -- --- --------···· · ··-- ------ --- -- -- ----- -- - ----- --- -- --- · ·········------------------------- --- - ---- -- --- -- --
QUANT I TY UOH 

Ground ~ater Monitor SITf>les 

Safll)ling Rad Contaminated M 

Monitoring, SalTfJling & Ana l 

YHC: 12 Chemical lreatment 

~HC : 12 .05 Ion Exchange 

MHC:1 2.05. 06 Per sonne l !raining 

YHC :12.05 .08 Operation & Main tenance Yrs 1· 

Opera ti on & Maint enance Yrs 

~HC:12.05.11 Prepare Annual Report (Yr 1) 

Prepare Annual Repor t (Yr 

YIIC : 12.05.12 Prepare Anrn,a l Report (Yr s 2·1 

l•repare Annua l Report (Yr s 

Ion Exchange 

Chemical Treatment 

\Jes t 1nghuu:.c Hanford C0t1ipi.1n 

HANFORD: ER PROGRAM 
Subcontrac tor HPR 

SlJBTOT AL 
Project H,111.igc111e11l/lonstruction Hgnt 

SUBTOTAL 
General & Adnin/Coomon Support Pool 

SUB TOT Al 

24.00 HR 

1.00 YR 

2080.00 HR 

TOTAL DIRECT OVERHEAD PROFIT BONO 8&0 TAX MAT MPR 

660 0 0 0 0 

104,250 0 0 0 0 

104,250 0 0 0 0 0 

----------- --- ------ ---- - --- - ---- ----- ---- -- ---
6,900 o o a o o 

-- ----- -- - - - ---- ---- --- - . - . - - - . - -- - . - - - - - - - - - -- - - --- - - -. 
622,280 0 0 0 0 5,850 

----------- --------- --------- ---- ----· ---·- --- - ---·-----
90, 150 0 0 0 0 0 

........ .. . ........ . ........ ------ -- - ----- -- -- .. .. ... ..... ·-·- -- ---
60,070 0 0 0 0 0 ...... .. . _____ ··----- .. .. ··------ · -------- - ---- - .............. ___ _ 

779,410 0 0 0 0 5,850 .. -.. ---- -- - -- . --- - . .. - -- - - - - .. . - - - - - - - - - - - - - - - .. - - - - - - - -. -
779,410 

883,660 

0 

0 

0 

0 

0 

a 

0 

0 

5,850 

5,850 
--------·-· ·----- -- .. ------ --- ·· - · · · · - - -- -- - ---- -· ·- ---- · 

3,785,840 528,220 239,850 22, 110 16,780 5,850 

TOTAL COST 

660 

104,250 

104,250 

6,900 

628, 140 

90,150 

60,070 

785,260 

785,260 

889,510 

4,598,650 
261,850 

4,860,510 
710,760 

5,571,270 
1,389,540 

6,960,810 

UNIT COST 

27 . l2 

628139. 31 

43. 34 



t:J 
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00 

9'f f 3291 .. 1107 

Thu 22 Sep 1994 U.S. Army Corps of El'l!lineera 
PROJECT DAREIX: HANFORD! ER PROGRAM• 100 D/0R ION EXCHANGE 

100 0/DR 1011 EXCHANGE REME0IATIOII IIOOEL 
** PROJECT INDIRECT SUMMARY· LEVEL 5 (Rounded to 1D's) •• 

TIME 10:26:47 

SUMMARY PAGE 15 

.. - - - - - .. - . - - - - - - - - - - --- - - ----- - - - - - - -- - - - --- -- ---- - - - - ---- - - - - - ----- - - . -- - - --- . - - -- - - - - -- -- -- - - - - . -- - - - - - - - - - - . - - -- ----- - - - ---- --- ---- - - - - - - -- - - - - - - - - . . - . - - - - - - - - - . -
QUANT I TY UOH TOTAL DIRECT OVERHEAD 

Contingency 

TOTAL INCL O\.INER COSTS 

PROFIT TOTAL COSI 

2, 06, 280 

9,397,100 

UNI I COS I 



0 
I -.J>. 

'° 

9'{· I 3291.1108 

Thu 22 Sep 1994 U.S. ArJIIY Corps of Engineers 
PROJECT OAREIK: HANFORD1 El PROGRAM· 100 0/0R IOH EKCHANGE 

100 DIDI ION EXCHANGE IEMEDIATION llllOEL 
** PROJECT DIRECT SUMMARY· LEVEL 1 (Rounded to 10°s) ** 

TIME 10 : 26 :47 

SUMMARY PAGE 16 

. - - . . - - - - - - - - - - - - - - - - -- - - - - - - -- - -- - - - - - - - - - - -. -- ---- ---- - - . - - --- - -- - . - - -- - - - - - - - -. - - - - - -- - - . - -. - - - - - - - . - - - - --- - - - - - - - - - - - - - - --- - - - - - - - - - - - - - -. - - - - - - - - - - - - - . . - - - - . - - . - - -
QU AN T II Y UOH 

---- ------- -- -------- ----- ------- ----- ------- -------------- ------ --· · · · · · · · --- --- -------·······--- -----·--· ·---- -- ------------········----------------·-------- ---- ---- ---- -
LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COST UNI I cos I 

ANA Off -Site Analytical Services 
sue Fixed Price Contractor 
IIIIC llestingh c,use Hanford COOl>any 

HANFORD: ER PROGRAM 
Overhead 

SUBTOT AL 
Profit 

SUBTOTAL 
Bond 

SUBTOTAL 
B&O Tax 

SUBTOTAL 
Ma t erial/Supply MPR 

TOTAL INCL INDIRECTS 
Subcon tract or MPR 

SUBTOTAL 
Project Management/Construction Mgnt 

SUBTOTAL 
G1e ne ral K Ad111in/ Co11111on Support Poo l 

SUBTOTA L 
Contingenc y 

TOTAL INCL U~ NE R COSTS 

0 0 
11,550 2,920 

691,500 0 
---- --- ---- -----------

705,050 2,920 

0 122,090 
7, 01 0 2,756,610 

.SB,520 153,640 
- - - - - - ----- - --- -- --- - -

45,520 3,032,340 

122,090 
2,780,090 

883,660 

3,785,840 
528,220 

4,314,060 
239,850 

4,553,910 
22,110 

4,576,020 
16,780 

4,592,800 
5,850 

4,5 98,650 
261,850 

4,860,510 
710,760 

5,571,270 
1,389,5~0 

6,960,810 
2,436,280 

9,397,100 
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Thu 22 Sep 1994 

ANA Off-Site Analytical Services 

ANA:02 Monitoring, Safl"4)ling, Analysis 

SUB Fixed Pri ce Contracto r 

SUB:01 Mobilizat i on & Preparatory work 
SlJB:03 Si te Work 
SlJB:06 Groundwat er Collection & Control 
SlJB: 12 Chem ical Tr eatment 
SUB :20 Site Res toration 
SUB:21 Demobi lization 

Fixed Price Contractor 

WHC West inghous e Hanford COfr4)any 

WHC :02 Monitoring, Salr4)ling & Anal ysis 
WHC:12 Chemical Treatment 

Wes tingh ouse Hanford Coorpany 

HANFORD: ER PROG RAM 
Overhead 

SIIBT OTA L 
Pou t It 

SUBTOTAL 
Bond 

SUBTOTAL 
B&O TaK 

SlJBlOTAL 
Ma t erial/Supply MPR 

TOTAL INCL INDIRECTS 
Subcontractor HPR 

SUBTOTAL 
Project Managen~nt/Cons t r ucti on Mgnt 

SUBTOTAL 
General & Acinin/Conmon Support Pool 

SUBTOTAL 

9'H 3291 .. 1109 

U.S . Arfrf Corps of Engineers 
PROJECT DAREIX: HANFOltD: ER PROGRAM· 100 0/0R ION EXCHANGE 

100 0/01 IOII EXCHANGE REMEDIATIOII MOOEL 
•• PROJECT DIRECT SUHMARY · LEVEL 2 (Roi.nded to 10°s) •• 

QUANT I TY UOH LABOR EQUIPHNT HAT/SUPP 

0 0 0 
--- ----- --· -- ------ -- - - - . --. -- - --

0 0 0 

9,600 1,820 7,010 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

3,950 1, 110 0 
- - ---... ---- ---- -- ----- ... - - . - -- - -

13,550 2,92 0 7,010 

660 0 0 
690,840 0 38,520 

--- -------· --- ------- - -- - - ----.. --
691,500 0 38,520 

----------- ·- --------- --- -- ----- -
705,050 2,920 45,520 

UN IT CST 

122,090 
-----------

122,090 

11,000 
67,810 

1,520,000 
1,137,800 

10,000 
10,000 

- - - - - ----- -
2,756 ,610 

103,590 
50,050 

----- -·---· 
153,640 

.. - .... - ...... - - -
3,032 ,340 

TI ME 10:26:47 

SUMMARY PAGE 17 

TOTAL COST 

122,090 

122,090 

29,420 
67,810 

1,520,000 
1,137 , 800 

10,000 
15,060 

2 , 780,090 

104,250 
TT9,410 

883, 660 

3,785 , 840 
528 , 220 

4,314 ,0lO 
219 ,850 

4,553,91 0 
22,110 

4,576 , 020 
16,780 

4,592 , 800 
5,850 

4 ,598,650 
261 ,850 

4, 860 ,51 0 
710,760 

5,571,270 
1,389,540 

6,960,810 

UNIT COST 



I hu l2 Sep 19',14 
U. S. Army Corps of Envineers 

PROJECI OAREIK: HANFOIID: ER PRDGRAH • 100 DIOR ION EKCHANGE 
100 D/OR ION EXCHANGE REMEDIATION NOOEL 

•• PROJECT DIRECT SUMMARY· LEVEL 2 (Rounded to 10's) •• 

I I HE 1 0 : 26 : I, I 

SUMMARY PAGE 18 

- --- -- - --- -- - -- -------- - --------- ----- - -- ------------------ -- - -- - ---·· · ............ . .. . ............. .... .. .. ........ .. . .. . . .................. . ...... . ............ ... .. ... ............ ..... .... ... .. ... . 
LABOR ECUIPMNT MAT/SUPP UNIT CST TOTAL COS! UNI! COSI 

Cont ingency 

TOTAL INCL DliNER COSTS 
2,4 36 ,280 

9,397,100 



lhu 22 Sep 1994 

ANA Off -Site Analytical Services 

ANA :02 Monit oring, S&fl\'.>llng & Analysis 

ANA:02 . 08 SalJl)ling Rad Cont ami nated Media 

AIIA:0 2. 0!l.02 Ground lla ter Ana lys i s Yr - 1 

Ground llate r Analysis Yr - 1 

ANA :02.08 .03 Ground lla t er Analysis Yrs 2-12 

Ground llater Analysi s Yrs 2- 12 

Sampling Rad Contaminated Media 

Mon itori ng, Sufl\'.)l ing & Analysis 

Off -Site Ana lytical Services 

SUB Fixed Price Contractor 

SLJB:01 Mobilization & Preparulory llork 

SUB :01 .02 Mobilize Persomel & Equipment 

SL IB: 01.02.02 Mobilize Trailer s 

Mobilize Trailers 

Mobilize Personnel & Equipment 

SLJB:01 . 04 Se tup/Cons truct Temp Faci lities 

SLJB:01.04. 01 Es t ablish facilities 

SUB:01 .04. 01 .02 Setup Trailers 

Es I obi i sh F aci I It I es 

SUB:01 . 04 . 02 Construct Decon Area 

9'f i 3291.~ 111 I 

U. S. Ar"'f Corps of Engineers 
PROJECT DAREIX: HANFORD: El PROGRAM· 100 D/DR ION EXCHANGE 

100 0/DR ION EXCHANGE IENEDIATIOII N<lOEL 
** PROJECT DIRECT SUMMARY· LEVEL 5 (Rounded to 10 1 s) ** 

CUANl I TY UOM LABOR ECUIPMNT MAT/SUPP 

17.00 EA 

12 . 00 EA 

0 

0 

0 

0 

0 

0 

0 

3,000 

3,000 

0 

0 

D 

0 

0 

750 

750 

0 

0 

0 

0 

D 

D 

0 

0 

0 

810 

1110 

UNIT CST 

71,570 

50,520 

122,090 

122,090 

122,090 

0 

0 

0 

0 

TIME 10:26:47 

SUMMARY PAGE 19 

TOTAL COST 

71,570 

50,520 

122,090 

122,090 

122,090 

750 

750 

3,810 

3,810 

UNIT cost 

4210 .00 

4210 . 00 
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91H 329110 I I 12 

U.S . Arrttt Corps of Engineers 
PROJECT DAREIX: HANFOIID: ER PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION MODEL 
•• PROJECT DIRECT SUMMARY· LEVEL 5 (Ro<.nded to 10's) •• 

TIHE 10 : 26:47 

SUHHARY PAGE 20 

---- - -· --- ----- - --- ---- -- -- ---- --- ---- ---- -- -- - ------------ --· - · ·- ---······---- -- ------- ------ ------ -- --- -- - -- ---- --------- ---- ----------- --- -- --- ------- ----- ---- - ---- ---- -
QUAMIIIY UON LABOR EllUIPHMT HAT/SUPP UNIT CSI IOTAL CO,! UNI I CO>! 

Cons t1·uc t Oecon Area 

, ttlJ :01.04.0.S S 11t: S111 vo:y 

Site Survey 

Setup/Construct Terrp facilities 

SUB:01 .05 Construct Te"l'Orary Utilities 

Construc t Ten-pora r y Utilities 

SUB:01.06 Pre- Construction Submittals 

Pre -Cons truc ti on Subn ittals 

Mobilization & Preparatory llork 

, ttB:03 Site llork 

SUB: 03 .03 Earthwu1k 

Ec11 · thwor k 

'., JJIJ :Ul . 04 ku,o<L/ Pa1 k,ng / Curl>,, / ll il lb 

Roads /Par king /C urbs/llalks 

SUB:03. 05 fenc ing 

Fencing 

SUB:03.06 El ec trical Di s tribution 

El ec tri ca l Di s tribution 

Site llork 

,uB:06 Groundwater Cullecti on & Con trol 

SUB:06.01 Extracti on & Injection llells 

24 . 00 HR 

4 . 00 EA 

4,350 

0 

7,350 

2,250 

0 

9,600 

0 

0 

0 

0 

0 

1,070 

0 

1,070 

0 

0 

1,820 

0 

0 

0 

0 

0 

3 . 770 

0 

4,580 

2,430 

0 

7,010 

0 

0 

0 

0 

0 

0 

1,000 

1,000 

0 

10,000 

11,000 

5,000 

45, 160 

7,650 

10,000 

67,810 

9 . 190 

1,000 

14,000 

4,680 

10,000 

29,420 

5,0UCJ 

45, 160 

7,650 

10,000 

67,810 

511 2. •11 

25 00.0U 
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SUB:06 .01.01 Yel l Dri lli ng & Construction 

Yell llri lli ng & Construction 

sue: 06. 01. 04 Oper a ti ons and Maint enance 3, 6 , 9 

Opc1 ,,t1un~ ~rnJ H..i1ntcnance 3,6,9 

SlJB : 06.01. 9X Si t e P i ping 

Site Piping 

Extraction & Injection Yells 

Groundwater Collection & Control 

SUB:12 Chemical Treatment 

SUB:12.05 ton Exchange 

S118:12.05 . 04 Construc tion of Permanent Plant 

Co n ~. t1 ui 1 i o n o f Pe 1111anent Plant 

Ion Ex change 

Chl.·1111 ct1l lrc.itmcnt 

~LJB:20 Site Restorati on 

SUB:20 .04 Re11eget a ti on and PIJnting 

Rev c u1: t a t 10n and Plan ting 

Site Restoration 

SUB:21 Demobilization 

SUB : 21.D2 Demob ilize Personne l & Equipment 

SUB : 21.02. 02 Demobilize Trailers 

9'H 329 L.1113 

U.S. Arw, Corps of Engineer5 
PROJECT DAREIX: HANFORD: ER PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION MODEL 
•• PROJECT DIRECT SUMMARY· LEVEL 5 (Rounded to 10 1 s) •• 

QUANTITY U<»4 LABOR EQUIPMNT MAT/SUPP 

12 . 00 EA 

600.00 SF 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- - -- --- - -------- -----

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

UNIT CST 

1,080,000 

138,000 

302,000 

1,520,000 

1,520,000 

1,137,600 

, . 137 , 800 

1,137,600 

10 ,000 

10,000 

TIME ID:26 :47 

SUMMARY PAGE 21 

TOTAL COS T 

1,060,000 

136,000 

302,000 

1,520,000 

1,520,000 

1,137,600 

1,137,600 

1,137,600 

10,000 

10,000 

UNIT COST 

90000.00 

1896 . 5 5 
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91{ f 329 I ~ 111 ~1 

U.S. Army Corps of Engineers 
PROJECT DAREIX: HANFOltD: ER PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION MODEL 
** PROJECT DIRECT SUMMARY - LEVEL 5 (Ro~ to 10's) ** 

TIME 10:26 :47 

SUMMARY PAGE 22 

·- -- -- - --- --- ------------- ------------ ---------------- ---- -------- ------ ------- --- ----- - - -- ------- ---- -------- --- - ---- --- --- -------------- -- ----------------- ----- --- - --- - --
QUANT I TY U011 

- - - - - - - -- - - - - - - --- -- -- - ---- -- - ---- -- - ---- - - ---- -- -- ------ -- - -- - - ------- ------- - -------- ----·-- -- -- - -- -- ·---- - - - - - --................ - -- ------ ·---- --- - --- -- ------ - ----- - - - ---- .. - -- --
LABOR EQUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT CO ST 

Demobilize Trailer s 

Demobilize Personnel & Equipment 

SUB:2 1.04 Demobilize Tenp facili t i es 

SlJB: 21. 04. 02 Remove Ocean Area 

Ren~ve Decon Area 

Demo bilize l en~ f uL1li ties 

SUB:21.05 Di sconnect Ten~rary Utilities 

Disconnec t Tcnpor ary Utilities 

SUB :2 1.06 Pos t-Construction Submittals 

Pos t - Const ruction Submittals 

Demobilization 

fi xed Pri ce Contractor 

IJII C IJ es tinghouse Hanfo rd Company 

IJII C:02 Monitoring , Samp ling & Ana lys is 

IJII C:02 UB Sampling Rad Contom 1nated Med ia 

IJ llC:02. 0U 02 Ground IJ .i t cr An.1 lys i ,; Yr · 1 

Ground ~i.l t cr Analy~1s Yr - 1 

IJHC:02 .08 . 03 Ground IJa t e r Analys i s Yr 2 - 12 

Ground IJa t er Analysis Yr 2 - 12 

YHC:02 . 08 . 04 Ground Yat er Monitor Sn-pies 1-12 

8 . 0D HR 

4.00 EA 

149 . 00 EA 

106 .00 EA 

0 

0 

1,450 

1,450 

2,500 

0 

3,950 

13,550 

0 

0 

750 

750 

360 

360 

0 

0 

1,110 

2,920 

0 

0 

0 

0 

0 

D 

0 

0 

0 

7,010 

0 

0 

0 

0 

0 

D 

0 

10,000 

10,000 

2,756,610 

60,410 

43,180 

750 

750 

--- ------- -
1,810 

1, 810 

2,500 

---- - - - - - - -
10,000 

- - --- .. -. ---
15,060 

-- ----- -- --
2,780,090 

60,410 

43, 180 

225 . 71. 

2500.00 

405 .41 

4U/. 5U 

u 
0 

a tT1 
---.., 
~ ~ 

::!· l' 
I 

• \0 
~ 
I 

O'I 
--..l 
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Ground ~ater Monitor S~les 1· 12 

Sa~ling Rad Contaminated Media 

Monitoring, Sall'f)ling & Analysis 

~HC:12 Chemical Treatment 

~HC:12.05 Ion Exchange 

WHC:12 . 05.06 Per sonne l Training 

Per sonne l Training 

~HC : 12.05.08 Ope ra ti on & Maintenance Yrs 1·12 

Opcrn t ion & Ha int ~nance Yrs 1· 12 

WHC:12.05.11 Prepa re Annual Report (Yr 1) 

Pr epa re Annua l Report (Yr 1) 

~HC : 12 . 05 . 12 Prepare Annua l Repor t (Yrs 2·12) 

Prepare Annua l Report (Yrs 2·12) 

Ion Exchange 

Chemical Trea tment 

Wes t inghouse Hanford COl!l'any 

HANF ORD : ER PROGRAM 
Ove rhead 

SIJBTOTAL 
Profit 

SIJBI OIA L 
Bond 

SUBTOTAL 

91H 3291 .. 1115 

U. S. Ar., Corpa of Engineer• 
PROJECT OAREIX: HANFORD: El PROGRAM• 100 D/DR ION EXCHANGE 

100 0/01 ION EXCHANGE IEMEDIATIOII MODEL 
•• PROJECT DIRECT SUMMARY· LEVEL 5 (Rounded to 10 1 s) ** 

QUANII IY UOl1 LABOR HIUIPMNT MAT/SUPP 

24 . 00 HR 

1.00 YR 

2080 . 00 HR 

660 

660 

660 

1,100 

539,520 

90,150 

60,070 

690,840 

690,840 

691,500 

705,050 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2,920 

0 

0 

0 

0 

38,520 

0 

0 

36,520 

36,520 

36,520 

45 , 520 

UNIT CST 

0 

103,590 

103,590 

5,800 

44,250 

0 

0 

50,050 

50,050 

153,640 

3,032,340 

TIME 10:26:47 

SUHHARY PAGE 23 

TOTAL COS I 

660 

104,250 

104,250 

6,900 

622,260 

90, 150 

60,070 

779,410 

779,410 

683,660 

3,785,840 
528,220 

4,314,060 
259,850 

4 , 551,910 
22, 110 

4,576,020 

UNI! CO, I 

27 .62 

622284 . Sll 

43 . 54 



0 
I 

l hu 22 Sep 1994 

91H 329 L.1116 

U. S. Army Corps of Engineer& 
PROJECT DAREIX: HANFORD: ER PROGRAM· 100 0/DR ION EXCHANGE 

100 0/DR ION EXCHANGE REMEDIATION MODEL 
** PROJECT DIRECT SUHMARY · LEVEL 5 (Roi.nded to 10°s) ** 

TIHE 10:26:47 

SUHHARY PAGE 24 

----- ----- ---- --- ---- ---- ----- -- ------ --- ----- ------------ ------- -----·---------------- ------ ----- ---- ------- -- --- --- -- -------- --------·- --- --- -- --- -- --- --- ------ --- ---- ---
OLJAHTITY UOl1 LABOR EOUIPHNT HAT/SUPP UNIT CST TOTAL COSI UNI r cos r 

8&0 Tax 

SUB IOI AL 
Material/Supply HPR 

TOTAL INCL INDIRECTS 
Subcontrac t or HPR 

SUBTOTAL 
Pro ject Hanagemt:nt/ Construction Hgnt 

SUBTOT AL 
General & Adonin/Cornnon Support Pool 

SUB TOT AL 
Contingency 

TOTAL INCL OIINER COS TS 

16,780 

4, '.>92, 800 
5 , 850 

4,598,650 
261,850 

4,860,510 
710,760 

5,571,270 
1,389, 540 

6 ,960 ,81 0 
2,436,280 

9 , 397,1 00 
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9'H 329 I .. 1117 

Thu 22 Sep 1994 

DETAILED ESTIMATE 

U.S. Anay Corps of Engineers 
PROJECT DAREIX: HANFORD: ER PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR ICM EXCHANGE REMEDIATIOM MODEL 
ANA . Off·Site Analytical Services 

ANA: D2. Monitoring, Salf4)ling & Analysis QUANTY UOM CRE~ ID LABOR EQUIPMNT MAT/SUPP 

ANA . Off · Site Anal ytical Services 
ANA:02. Monitor i ng, Salf4)ling & Analys is 

ANA:02.08. sa,..,ling Rad Contaminated Media 
ANA : 02 . 08 .02 . Ground ~ater Analysi s Yr • 1 

A:. s,""'t i ons: 

ANA 

1. Assume sh ,,ke · down period with following Silffllling of treatment system: 

2. 

3 . 

4. 

5. 

An o1l y 1c 
lab 

Fi rst 2 days: Sa,rple every four hours of influent and effluent 
(24 saff'4)les) 
Next 5 days: 1 sa~le per day of influent and effluent 
(10 saff'4)les) 
Next 7 weeks : 1 sa~le pe, week uf influent and effluent 
(14 s amples) 

1 sample per ion exchange med ia regeneration (7 days ) of 
the influent and effluent for the 12- yr lifecycle 
(104 sall'ples/yr) 

Assu oe sa,rpl ing of 7 monitoring we l l s on a semi annual basis for the 
12-year lifecycle 
(14 sa,rples/yr) 

· Total sa,rples = Yr 1 · 166 

All on-site sa,rple analyses performed by ~HC IIIObile lab 

10X off-site verification analysis of reduced analyte list with CLP 
protocol. 
(10X of 166 = 17 ea) 

Ll II S.impl c Off -~it c U. 00 
17 .uu LA 0 

0 . 00 
0 

- - - - - - - - . - - - . - - - - - -- --
Ground ~a t cr Ana lys is Yr 1 17.00 EA 0 0 

0 .00 
0 

0 

UNIT CST 

4210 . 00 
71 ,5 70 

- - - - - -. ----
71,570 

TIME 10:26:47 

DETAIL PAGE 

TOT AL COST UNIT COST 

4210 . 00 
71,570 4210 . (J I) 

71,570 4210 . 00 
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DETAIL ED ESTIMATE 

9'i· l 329 I ~ 1118 

U. S. Army Corps of E011ineers 
PROJECT OAREIX: HANFoal>: ER PROGRAM· 100 0/0R ION EXCHAN GE 

100 0/DR ION EXCHANGE REMEDIATION MODEL 
ANA. Off-Site Analytical Services 

1 IHl 10 : l6 :4/ 

DE TAIL PAGE 2 

--------- --- ----- -- ------ -- ---- ---- ---- ---- ----- - ----- - --- - ----- ---- ----- -- ----- --- ---- ----- ----- - -- --- ---- - -- ------- --- - --- -- - -- ---- ----- -- -- ---- --- -- ---- -- ---- ------ --- --ANA :02 . Mon it or i ng, Sa~ling & Analysis QUANTY UOM CREU 10 
---- --- - --- --- ----- - ----- --------- -·----- -- - ---- - ------- ............ . .. ---- ----- ---- -- -- -- --- - - -- ·--- - -- - - --• ----·- -- - - - - - -----·--- -- - -- ----- ........ ---- ----- --- -- - -- -. - - - - - - - --- --- -

LABOR ECUIPHNT HAT/SUPP UNIT CST TOTAL COST UNIT COSl 

AHA: 02 .08 . 03 . Ground Uater Analysi s Yrs 2- 12 
Ass~ti ons: 

AHA 

1. Assune 1 s a,...:>le per ion ekchange media regeneration (7 days) 
of i nfluent and effluent for the 12-yr lifecycle 
(104 s a~les /yr) 

2. Assume san~ l ing of 7 mon it or i ng we ll s on a s em ialVlual basis fo r the 
12 yea r l ifecycle 
(14 san~les/yr) 

- Tota l San~ l cs Yrs 2 · 12 : 11 8/ yr 

3 . All on ·s i t e sa~le analyses performed by UHC mobile lab 

4 . 10:t of f -sit., ver i fication e11al y,, is of rrduc ed 11nalyte li s t with CLP 
prot ocol 
(101 of 118 : 12 ea) 

Anal yze LLU Sarrpl e Of f ·s ite 0 . 00 0 . 00 l ab 12.00 EA 0 0 
- - -- - - ----- - ----- -- ---Ground Ua t e r Ana l ys is Yrs 2- 12 12.00 EA 0 0 

-- ------ - -- ---- --- -- --San-pl i ng Rad Cont ami nat ed Hedi a 0 0 
----------- -- ------ -- -Monit or ing , San-pl i ng & Analysis 0 0 
---- - -- --- - -- -- -- - -- --Off -Sit e AnJ l yti ca l Ser v ices 0 0 

0 . 00 
0 

- . - - - - - -- - -
0 

- --- -- ---- -
0 

- --- ---- ---
0 

-- -- ------ -
0 

4210 . 00 
50,520 

- - - - - ---. --
50,520 

--- --- ---- -
122,090 

- - ---------
122,090 

----- - --- - -
122 , 090 

42 10 . 00 
50 , 520 

50 ,5 20 

122 , 090 

122 , 090 

122.090 

4210 . 00 

4210 . 00 
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DETAILED EST IMATE 

SUB:01 . Mobilization l Preparatory Work 

SUB. Fixed Pri ce Contractor 
SUB:01 . Mobilization l Preparatory Work 

SUB:01.02. Mobil i ze PersoMel & Equ ipment 
SUB:01 . 02.02 . Mobilize Trailers 

FPC S3 Mobi lize Field Office Trailer 

FPC S3 Mobilize Storage Trailer 

FPC S3 Mobilize Oecon Tr a iler 

Hob1 lize Tr ai ler s 

Mohil ize Per sonnel & Equipment 

91{ l 3291 .. 1119 

U.S . Army Corps of Engineers 
PROJECT OAREIX: HANFORD: El PROGRAM· 100 DIOR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION Mm>EL 
SUB . Fixed Price Contractor 

QUANTY UOM CREW ID LABOR EQUIPMNT MAT/SUPP 

0.00 250.00 0.00 
1.00 EA 0 250 0 

0 . 00 250.00 0.00 
1. 00 EA 0 250 0 

0.00 250 .00 0. 00 
1.00 EA 0 250 0 

- - ---- - - --- ----------- - ---- ------
0 750 0 

- - -- - - - - - -- ---------- - -- -- --- ---· 
0 750 0 

UNIT CST 

0.00 
0 

0 . 00 
0 

0.00 
0 

- -- --- - ----
0 

- - - --- --- - -
0 

TIME 10:26:47 

DETAIL PAGE 3 

TOTAL COST 

250 . 00 
250 

250 . 00 
250 

250.00 
250 

750 

750 

UNIT COST 

250.00 

250.00 

250.00 
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DETAILED ESllHATE 

~•J ~ :Lll . HoL>1lllation & Prepar atory llork 

U.S. Army Corps of Engineers 
PROJECT DAREIX: HANFORD: ER PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION IIOOEL 
SUB. Fixed Price Contractor 

T lHE 10 :26:4 7 

DET AIL PAGE 4 

. -- - . - . --- --- --. ----- ------ - ---- -- - -- --------- -- --- -- -- -- - -- - ---- . -- - -- - -- - - - -- - - - ---- -- - - - ---------- -- - - . - --- ------ -- - --- --- --- ---- -- ---- - . - ----- - -- - - - - - . - - - .. - --- . 
QUANTY UOl1 CREII ID LABOR EOUIPHNT HAT/SUPP UNIT CST TOTAL COSI UNI! COSJ 

SUB:01.04 . Se tup/Cons t ruct Ten°" Facilities 
SU~: 01.04 .0 1. Establish Facilities 

SUB:01 .04 .01.02 . Set, ~ Trailer s 

H ll' L S3 Setup Field Off ice Jrai ler 

H FPC S3 Setup St orage Trailer 

H FPC S3 Setup Decon Trail er 

Setup Trailers 

Es t ab li sh Fac ilit ies 

1. 00 EA 

1 . 00 EA 

1.00 EA 

1000.00 0 . 00 
1,000 0 

1000.00 0.00 
1,000 0 

1000.00 0 . 00 
1,000 a 

- - - - -- .. - --- - - -. - - - -- - -
3,000 0 

----- -- ---- ----- --- ---
3,000 0 

269. so 0 . 00 1269.SO 
270 0 1,270 1269 .50 

269. so 0 .00 1269 . 50 
270 0 1, 270 1269 . 50 

269 . 50 0.00 1269.50 
270 a 1,270 1269.50 -- - - -- ----- ------- ---- - - - - - --- - --
609 0 3,609 

--- -- --- --- · - - -- · - ·- - -
809 0 3,IJG9 

0 
0 

0 tTl ........ 
'"1 id Pl ..... r ... 

I 

>- \0 
+'-

I 

°' - 1 
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U.S. Ar"'( Corps of Ellllineers Thu 22 Sep 1994 

DETAILED ESTIMATE 
PROJECT DAREIX: HANFORD: ER PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION Ma>EL 
SUB. Fixed Price Contractor 

SUB:01 . Mobilization & Preparatory Work CIUANTY UOfl CREW ID LABOR EQUIPHNT HAT/SUPP 

SUB:01.04.02 . Construct Decon Area 
Work to be Performed: 
Construct decont-lnation area/pad for equipment and vehicles. 

Crew and Equipment: 
flxed Price Con tractor: 1 Group 6 Operat or, 3 Group 1 Laborers, 

and 3 G,oup 2 Laborer s 
lquipmcnt: 1 backhoe, 1 pickup truck 

Output: 
Asslffied durati on for this activity i s 3 crew days. 

fPC S3 Laborer Group - 1 25.20 0.00 0 .00 
. 3 ea 72.00 HR 0029 1,614 0 0 

FPC S3 Labore r Group · 2 25 . 50 0 . 00 0 .00 
0 3 ca 72.00 HR 0030 1,836 0 0 

I ...... 
0\ 
N FPC S3 Group -6 Powe r Equi pment Operator 29.10 0.00 0.00 

. 1 ea 24.00 HR 0039 698 0 0 

FPC S3 Small Tools 2 ea 0.00 1.39 0 . 00 
48 . 00 HR XMIXX020 0 67 0 

FPC S3 TRK,HWY,4X4,F250 ,3/41, 8800 GW 0 .00 7.31 0 . 00 
4X4 3/4 TON PICK -UP 24.00 HR T50F0004 0 175 0 . 1 ea 

tPC s.s HYD EXCAV, IRK MIO,., CY UKT,6X4 0.00 34 . 44 U.IJ0 
HYOk D-SCOPIC 1 CJ 24 .UU trn ti50UAUU1 0 826 0 

M f PC S3 Construction H.1terial s /Supplics 0 . 00 0 . 00 2156 . UO 
Al lmwnce 1.00 l.S 0 0 2, 156 

M FPC S3 Allowance for Tank 0.00 0 .00 1617 .00 
ASs llllC 1000 gJl pl.t~l IL t,mk 1.00 EA 0 0 1, 617 
for water collection 

-- ---------
Cons t ruc t Decon Area 24 .00 IIR 4,349 1,069 3, 7 ( 3 

TIME 10:26:47 

DETAIL PAGE 5 

UNIT CST TOTAL COST UNIT COST 

0.00 25.20 
0 1,814 2,.2u 0 

0 
0.00 25.50 0 tT1 --0 1,836 25.) U 

..., 
~ Pl 

>-+-, l' ,.... 
' 0 . 00 29. 10 • '° ~ 0 698 29. 10 I 
0\ 

0 . 00 1.39 -..) 

0 67 1. 39 

0.00 7. 31 
I 

0 175 7.3 1 

0.00 54 .t,I, 
0 ll26 54 . 1, 1, 

0.00 21)6.00 
0 2, 156 2156.UO 

0.00 1617 .00 
0 1,61/ 11,1/ _(HJ 

---- ---- --
0 9, 1•,u 382.93 
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DETAILlD ESTIMATE 

SUB:01.04 . 03 . Site Survey 

FPC S3 Allowance for Site Survey 

Si t e Survey 

S~tup/Cons true t T e"l' f ac i Ii ti es 

91H 3291 .. 11 ZZ 

U. S. Army Corps of Engineers 
PROJECT OAREIX: HANFOAD: ER PROGRAM• 100 0/0R ION EXCHANGE 

100 0/0R ION EXCHANGE REMEDIATION MODEL 

1.00 LS 

SUB. Fixed Price Contractor 

0.00 
0 

0 

7,349 

0 . 00 
0 

0 

1,069 

0.00 
0 

0 

4,562 

1000 . 00 
1,000 

1,000 

1,000 

Tl11E 10:26 :4/ 

DETAIL PAGE 6 

1000 . 00 
1,000 

1,000 

13, 999 

1000.00 
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Thu 22 Sep 1994 

DETAILED ESTIMATE 

~ll~ :01. Hol,ll1liltion & Preparatory Work 

SUB: 01 .05 . Cons t ruc t Terrporary Utilities 

H FPC SJ Allowance for Tefl'4X)rary Power 

H FPC SJ All owance for Telephone 

H FPC SJ All owance for Terrporary Water 
and Sewer Service 

Cons truct Terrpora ry Utilities 

911· 13291.1123 

U.S. Arlll)' Corps of Engineer• 
PROJECI DAREIK: HANFOIIOs El PROGRAM• 100 D/DR IOII EKCHANGE 

100 DIDI ION EXCHANGE IENEOIATIOII IIODEL 
SUB . Fl~ed Price Contractor 

QUANTY UOM CREW ID LABOR EQUIPMNT IIAT/SUPP 

1.00 0.00 1.08 
500 . 00 LF 500 0 539 

0.50 0.00 0. 54 
500 .00 LF 250 0 270 

3.00 0 . 00 3.23 
500.00 LF 1,500 0 1,617 

-- .. ----.. --- .. -- - - - - -- - .. - .. .. - - -. ---
2,250 0 2,426 

IIHE 10 :26 :41 

DETAIL PAGE 7 

UNIT CST TOTAL CO~I UNII COSI 

0. 00 2.011 
0 1,039 2. 08 

0 .00 1.04 
0 520 1.04 

0.00 6.23 
a 3,117 6 .23 

----- ------ ------ -- ---
a 4,676 



Thu 22 Sep 1994 

DETAILED ESTIMATE 

~u~:0 1. HuL1l1,alion & Preparatory Work 

91{1329 f .112~ 

U.S. Army Corps of Ellllineers 
PROJECT DAREIX: HANFORD: ER PROGRAM• 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION MOOEL 
SUB. Fixed Price Contractor 

QUANTY UOH CREW ID 

TIHE 10:26:47 

DETAIL PAGE 8 

------ ----- ---------------------------------------------------------·--·--- -------------------- -- --- --------- ---- --------------------------------- --- --------- --- -----------
LABOR EOUIPHNI MAT/SUPP UNIT CST IOIAL COSI UNI I COSI 

SUB :01.06. Pr e -Construction Subnittals 

FPC S.S All owance for Pre-Construction 
Sut.nittal s by Fixed Price 
Contractor 

Pre - lons truc t 1 u 11 Su001 1 tt a ls 

Mobilization & Preparatory Work 

4 . 00 EA 

4. 00 EA 

0.00 
0 

0 

9,599 

0.0U 
0 

0 

1,81 9 

0 . 00 
0 

0 

7,007 

2~00.00 
10,000 

10 ,000 

11,000 

t~0lJ .UlJ 
10,000 

10 , 0(J(J 

29,1, 21, 

2500 . 0lJ 

2500 . 00 



0 
I .... 
0\ 
0\ 

Thu 22 Sep 1994 

DETAILED ESTIMATE 

SUB:03. Site Work 

SUB:03 . Site Work 
SUB :03.03. Earthwork 

FPC S3 Allowance for Site Preparation 

Ear t hwor k 

91H 329 i .. 1125 

U.S. Arllt( Corps of E(lllineer& 
PROJECT DAREIX: HANFOIID: ER PROGRAM· 100 0/DR IOII EXCHANGE 

100 D/DR 1011 EXCHANGE REMEDIATION MalEL 
SUB. Fixed Price Contractor 

QUANTY UOM CREW ID LABOR EQUIPMNT MAT/SUPP 

0.00 0 . 00 0 . 00 
1.00 LS 0 0 0 

----- --. --. - - -- - - - ---- - - . -- - - -- - -
0 0 a 

TIHE 10:26:47 

DETAIL PAGE 9 

UNIT CST TOTAL COST UNIT COST 

5000.00 5000 . 00 
5,000 5,000 5000 . 00 

- - - - -- --- .. - - - - - - - - - - --
5,000 5, 000 



0 
I 

11111 a ,cp 1'/Y4 

DETAILED ESTIMAIE 

91H 329 L.1126 

U. S. Arlff'f Corps of Enuineer& 
PROJE CI OAREIX: HANFORD: ER PROGRAM· 100 0/0R ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATIOII MOOEL 
SUB . Fixed Price Contractor 

I I HE 10 : 26: 4 / 

DEI AIL PAGE 10 

. - - - - - - - - . - - - - - - - - - - -- - - - - -- - - -- - - -- - - - - - - - - - -- - - --- -- --- - . - . - - - . - . - - - - - - - - - - - - - - -- - - - ---- - - - ---- - - - - - . - -- - - - - - . . - - - - - - - - - - - --- - - -- - -- - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - - . . 
SUB:03 . Site Wor k OUANTY UOt1 CREW 10 LABOR 
-- ---- - - -- -- ----- - --- - - -- - - - --- ---- - - - - - - - -- -- ---- - -- ----- -- ---- --- ----· ---- --- - - - --- - - ------ --- -- ---------- - - - - - - ---·-- --- - - - ---- --- ----- -- -- --- - - - ·-- -- - ---- --- - - -- ---- ---EQUIPMNT MAT/SUPP UNIT CST TOTAL COS! UNI! COSI 

SUB:03.04. Roads/Parking/Curbs/Walks 

FPC S3 Allowance for Access Road 

FPC S3 All owance Grave l Parking Area 

I PC SJ Access Roads t o We ll s 
Assune 1500 If of road per well , 
10 ft wide, native 11111terial 
1500 If/wel l x 12 wells~ 
18 , 000 lf 

H: o .ach/l ';ir ~ 1 nu/LI ii 1,:. / Ua l k:. 

400 . 00 SY 

300.00 SY 

16000 Lf 

0.00 0 . 00 
0 0 

0 . 00 0 .00 
0 o 

0.00 0 .00 
0 0 

-- - ------- - - --- -- ----
0 0 

0 . 00 10 . 00 10 .00 
0 4,000 4,000 10.00 

0 . 00 10.00 10. 00 
0 3, 000 3, 000 10. 00 

0 . 00 2. 12 2 . 12 
o 36 , 160 3!l, 160 2 . 12 

-- - --- -- - · 
0 45,160 4~, 11,0 



a 
I ..... 
0\ 
00 

Thu 22 Sep 1994 

DETAILED ESTIMATE 

SUB :03 . Si t e ~ork 

SUB: 03 . 05. Fenc ing 

FPC S3 Allowance for Permanent Fencing 

9'H 3291 .. i 127 

U.S. Arsy Corps of Engineer• 
PROJECT OAREIK: HANFORD1 ER PROGRAM· 100 D/DR ION EKCHANGE 

100 D/DR ION EXCHANGE REMEDIATION MODEL 
SUB . Fixed Price Contractor 

QUANTY UOM CRE~ 10 LABOR [QUIPMNT MAT/SUPP 

0.00 0 . 00 0 . 00 
Assume 7 ft high security fence 350 . 00 LF 0 0 0 

FPC S3 All owance f or Entrance Gate 0 . 00 0 . 00 0. 00 
1.00 EA 0 0 0 

---.... .. -... -- --- ---- --- · ---- -- --- --
Fenci ng 0 0 0 

UNIT CST 

21.00 
7,350 

300.00 
300 

...... - .. - .. .. -- .. 
7,650 

TIME 10:26 :47 

DETAIL PAGE 11 

TOTAL COST UNI T COS! 

21 . 00 
7,350 21 .00 

300. 00 
300 300 . 00 

- - - - -- .. - .. --
7, 650 



0 
I ..... 
0\ 

'° 

lhu 22 Sep 1994 

DETAILED ESTIMATE 

SUB:03 . Site llork 

9'H3291 .. HZB 

U.S. Army Corps of Er111ineers 
PROJECT DAREIK : HANFORD: ER PROGRAM· 100 D/DR JON EKCHANGE 

100 0/DR ION EXCHANGE REMEDIATION MODEL 
SUB. Fixed Price Contractor 

QUANTY UOH CREW 10 LABOR EQUIPHNT 

T IHE 10 :26:47 

DETAIL PAGE 12 

-- ----- ---------- ----- ------ --------- ------ ------ ------- ----- ·--- -·- ------- ----- --· -·· · .. ... ..... . ...... ............ .... . . . .................................... ... ..... . ..... . .. . .. .. .. . .. .. . 
HAT/SUPP UNIT CST TOTAL co~, UN I I COS I 

SUB:03.06 . Electrical Distribution 

FPC S3 All owance for Site Elec t rica l 
1.00 LS 

l l 1:c t r ica l Di sir 1but ion 

Site llork 

0 . 00 
D 

0 

0 

0.00 
0 

0 

0 

0.00 
0 

0 

0 

lU000.00 
10,000 

10,000 

67,810 

llJIJOIJ . IJO 
10, 000 

10,000 

67,810 

11Hl00. IJIJ 



Cj 
I ,.... 

-..l 
0 

U.S. Arlll)' Corps of Engineers Thu 22 Sep 1994 

DETAILED ESTIMATE 
PROJECT DAREIK: HANFORD: ER PROGRAM· 100 D/DR ION EKCHANGE 

100 D/DR ION EXCHANGE REMEDIATION MODEL 
SUB. fixed Price Contractor 

SUB:06. Groundwater Collection l Control QUANTY UOM CREW ID LABOR EQUIPMNT 

SUB:06. Groundwater Collection & Control 
SUB:06.01 . Extraction l Injection Wells 

SUB:06.01.01 . Well Drilling l Construction 

FPC S3 Dr1ll/lnstall Extr/lnject Wells 
No te: 6 new extraction 1200 .00 Lf 
and 6 new injection wells, 100 
ft deep, 6 in diameter, screened 
fo r 50 ft. Unit cost is 
as sumed to include handling and 
packaging of contaminated 
we! I cutting~. , transport to the 
di sposa I f ac i I it y, and 
assoc iat ed dis posa l fees. 

fPC S3 All owance tor Wei I Punps· 10 9F"" 
6 . 00 EA 

FPC S3 All owance for Controls and 
Connections at Well Heads 12 .00 EA 

FPC S3 Allowance for Water Level 
Moni toring Ins trumentation 30 . 00 EA 
Assume 5 peizometers per 
extract ion wel I using well 
points 

fPC S3 All owance t or Wel l Head Covers 
Ass ume manhol e type cover at 12.00 EA 
each well head 

t l'C S 5 All owance for Wel l le !:> l ing 
12 . 00 EA 

We i I D1· i 11 rng & Cons truction 12.00 EA 

0.00 0.00 
0 0 

0.00 0.00 
0 0 

0.00 0.00 
0 0 

0.00 0.00 
0 0 

0 . 00 0.00 
0 0 

0.00 0 .00 
o 0 

- - - - - - - . - - - -------- ---
0 0 

MAT /SUPP 

0 . 00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0 .00 
0 

--- ----- -
0 

UNIT CST 

700.00 
640,000 

3000 . 00 
18,000 

10000.00 
120,000 

1000.00 
30,000 

1000 . 00 
12,000 

5U00.00 
60,000 

------- --- -
1,080,000 

T IHE 10:26:47 

DETAIL PAGE 13 

TOTAL COST UNIT COST 

700.00 
640,000 700 .00 

3000 .00 
16,000 3000 . 00 

10000.00 
120,000 10000 . 00 

1000 .00 
30,000 1000 . 00 

1000. 00 
12,000 1000 OIJ 

~UIIU .UIJ 
60,GOO ~uuu. uu 

----- -- ----
1,060,000 90000 . 00 

CJ 
0 

Cj tT1 
---'"1 ::,.:, PJ 

~ r-' 
I 

• '° +>-
I 

°' -..l 



tJ 
I 

11,u 22 ~q, 11194 

DETAILED ESTIMATE 

SUB:06. Groundwater Collection & Control 

91f I 329 I I> 1130 

U.S. Army Corps of Engineers 
PROJECI DAREIX : HANFortD: ER PROCiRAM • 100 0/DR ION EXCHANGE 

100 0/DR ION EXCHANGE REMEDIATION Ma>EL 
SUB . Fixed Price Contractor 

QUANTY UOH CREW ID LABOR EQUIPHNT HAT/SUPP 

SUB:06.01.04. Operations and Maintenance 3,6,9 

FPC S3 Allowance for Well Workover 
Assume 1 workover every 3 yrs 
for each wel I . 
Workover s in yea r s 3, 6,9 . 

f PC S3 Allowance for Wei I Purp 
Rep lacement 
Assume 1 purrp rep I acement per 
production well every 3 years 
Repl acement in years 3,6,9 

Operations tl nd Ma intenance 3,6,9 

12.00 EA 

6 .00 EA 

0 . 00 
0 

0.00 
0 

---- ---- -- -
0 

0 .00 0 .00 
0 0 

0 . 00 0.00 
0 0 

-- -- -- ---- - -- -- --- --
0 0 

UNIT CST 

10000.00 
120,000 

3000.00 
18,000 

-- --- --- -- -
138,000 

I THE 10:26 :4/ 

DEIAIL PAGE 14 

TOTAL COS! UN 11 COS I 

10000 . 00 
120,000 10000 . 00 

3000 . 00 
18, 000 3000.00 

138 ,000 



911· 13291 .. 1131 

lhu 22 Sep 1994 

DETAILED ESTIMATE 

U.S. Arwry Corps of Engineers 
PROJECT DAREIX: HANFORD: El PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE IEMEDIATIOII MOOEL 
SUB. Fixed Price Contractor 

SUB :06 . Gr vundwater Collection l Control QUANTT UOH CREW ID LABOR EQUIPHNT HAT/SUPP 

SUB:06.01 . 9X . Site Pipi ng 

FPC S3 Allowance for Piping from Wei I 
Head to Treatment Plant 9000.00 LF 
Assune 1500 If of double well 
PVC piping per extraction well 
1500 If/well x 6 wells= 9000 
l f 

FPC S3 All owance f or Leak Detec ti on 

FPC S3 All owance for Force Hain 
Discharge Piping 
Assune 1500 If of single- wall 
PVC piping per injection well 
1500 If/well x 6 wells= 9000 
l f 

S i l t .' P i µ i n y 

Ext rac tion & Injec tion Wells 

Groundwate,· Collection l Control 

1.00 LS 

9000 . 00 LF 

0.00 
0 

0.00 
0 

0.00 
0 

0 

0 

0 

0 . 00 
0 

0.00 
0 

0.00 
0 

0 

0 

0 

0.00 
0 

0 . 00 
0 

0 . 00 
0 

0 

0 

0 

UNIT CST 

18.UO 
162,000 

5000 . 00 
5,000 

15.00 
135,000 

302,000 

1,520,000 

1,520,000 

TIME 10 :26:U 

DETAIL PAGE 15 

TOTAL COST 

lll . UU 
162,000 

5000 . 00 
5,000 

15.00 
135, 000 

102,000 

1, 520 , 000 

1,520,000 

UNI! COSI 

18 .00 

5000 .00 

15. 00 



0 
I --......1 

I..,.) 

Thu 22 Sep 1994 

DETAILED ESTIMATE 

9'~· l 3291 . 1132 

U.S. Army Corps of Engineers 
PROJECT DAREIX: HANFORD: ER PROGRAM· 100 D/DR IOH EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION MCX>EL 
SUB. Fixed Price Contractor 

TIME 10:26 :47 

DETAIL PAGE 16 

- - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - ---- - ---- - -- - - - - - - - - - - - - - - - - -- - - - . - - . - -- - - ---- . - - - - - - - . - - - - . - - - - - - - - - . - - - - - - -- - - -- - - - ----- - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - . - - - - . ~Utl : 12 . Ch~mi ca I Treatment QUANTY UOH CREW ID 
- -- --- - --- -- ---- ----- - ------- --- ---- --- --- - ---- - -------- ------- -- -- -------- -- --- -- ---- · · · .. ··· -- ----- -------- ------- -------- ----- ------------ -- -- -- ---- -------- ----- ---- ---- -

LABOR EQUIPMNT HAT/SUPP UNIT CST TOTAL COS I UNIT COSI 

S1 10 : 12 . Chemi ca l Treatment 
SUB : 12.0S . l un Exchange 

SUB:12.0S.04. Const ruc tion of Permanent Plant 

fP C 53 E• cava t e <1nd Ins tall Bui I ding 
f oundat i un 600. 00 SF 

FPC S3 lnstal I Butler Building 
Assune a prefabricated heated 600 . 00 Sf 
building coq:ilete with frame, 
doors, r oll up doors, gutters, 
insulation, and roof 11ent. 

FPC S3 Ion Exchange Eq11 ipment/St aging 
Assune 1 · 60 gp11 treatment 1.00 LS 
system, regen equipment, 4 
resin 11essels . Resin included 
in O&M 

FPC S3 Recorrpr ess 1on Evdpora t or 
Capacity= 12,000 gal/wk= 1.2 1.00 LS 
gpm, includes startup boiler, 
2X reject 

fPC S3 Rot ary Drun Fil t .., r/Or yer 
Liquid loading = 1.2 gpm X 0.02 1. 00 LS 
= 2.4E -02 gpm = 12 lb/hr, 4 sf 
dr ying area 

I l ' l ~_; S l1 · 11111 L t ' l lt! f .ii , , 1 

Ev.ipo, at c l. 4E Ol gpu - 1~ 1. UU L~ 
lb/hr, 20,000 BTU 

fPC S3 All owance for Bl dg Mechanical 
Inc ludes equi i:,n<:n t installation 600.00 SF 
and connections , 
controls/instrunentation, 
int erior piping (plastic) , fl oor 
drains and pip ing, and HVAC. 

FPC S3 All owance t or Bl dg Elec trical 
Inc ludes I ight i ng, fixtures, 600.00 SF 
motor starter s , controllers, 
junction boxes, transformer, 
chart recorder ~. annunciator s , 
panels, conduit, and wiring. 

Cons tructi on of Permanent Plant 600 . 00 Sf 

0 . 00 0.00 0 . 00 20 . 00 20 .00 
0 o 0 12,000 12, 000 20.fJ(J 

0.00 0. 00 0 .00 20.00 20 . 00 o 0 0 12, 000 12, 000 20.00 

0.00 0 . 00 0 . 00 380500.00 380500.00 
0 0 a 380,500 380, soo 380500 .0(J 

0 . 00 0 . 00 400000.0tl 400000.00 0 . 00 
0 o a 400,000 400,000 400000.00 

0.00 0.00 0.00 278000 . 0U 27t! UU U.UU 
0 0 0 278,000 278,000 21aooo . op 

o.ou U.llll O. UIJ I.I IJl) . UU I \1Jt1 . 1111 
0 o 0 1,300 1,.100 I.IUU.IJ11 

0.00 0 . 00 0 . 00 SO. OD so . on 
0 a o 30,000 30, 000 ~U.OlJ 

0.00 0 . 00 0 . 00 40 . 00 40 . 00 
0 o a 24,000 24,000 40 .00 

---- --- ---- - - --- --- --· ---- - --- --- ------ - ---- --- - - ------
0 o o 1, 137,800 1, 137,800 1896 . 33 

0 
0 

0 tT1 ........ 
"1 :-0 I:).) 

::!· r-' 
I 

• \D 
-+>-

I 

0\ 
- 1 



0 
I ..... 

-.J 
+'-

lhu 22 Sep 1994 

DETAILED ESTIMATE 

SUB : 12 . Chemical Treatment 

Jon Exchange 

Chemical Treatment 

9'f 13291 .. 1133 

U.S. Ar""f Corps of Engineers 
PROJECT DAREIX: HANFOltD: ER PROGRAM· 100 0/DR ION EXCHANGE 

100 0/DR ION EXCHANGE REMEDIATION Ma>EL 
SUB. Fi•ed Price Contractor 

QUANTY UOt4 CREW ID LABOR EQUIPMNT MAT/SUPP 

0 

0 

0 

0 

0 

0 

UNIT CST 

1,137,800 

1,137,800 

l lHE 10:26 : 4 7 

DETAIL PAGE 17 

TOTAL COST 

1, 137,800 

1, 137,800 

UNIT COST 



0 
I 

1111, 2l ~'-' P lY94 

DETAILED ESTIMATE 
U.S. Army Corps of Enulneers 

PROJECT OAREIX: HANFOID: ER PROGRAM• 100 0/0R ION EXCHANGE 
100 0/DR ION EXCHANGE REMEDIATION MODEL 

SUB. Fixed Price Contractor 

IIHE 10:26 :4/ 

DET AIL PAGE 18 

- - - - - - - - - - - - - - - - - - - --- - -- - - - -- - - - - - - - - - - - - - - --- - --- - .. -- - - - - - - - - - - - . - - - - - - -- - - - - - - --- - - - - - - - - - - - -- - -- - - - - -- - - - - - - - - - - - - - -- - -- -- - - - --- - - --- - - - - - - - - --- - - - - - - - - - - - - . - - - - - - - - - - -SUB:20. Site Restoration OUANTY UOM CRE~ ID 
--- --- - --- -- ---- --·-- -·- - - - - - - - - - - - - -- - ----- --- --- -- --·--·---- -- -- --·---- ·---- --- -- .. -- ---·---- - - - - ---------- - - - - - - --- ·- ---- -- - - ------- ---- ---- --- - -- ----- ---- -- - - - --- --- - -- -

LABOR EQUIPMNT MAT/SUPP UNIT CST TOTAL COST UNI 1 COS! 

SlJB : 20 . Si te Res toration 
SUB : 20.04. Revegetation and Planting 

FPC S3 Allowance for Site Restoration 

Rcvegetation and Planting 

Si t e Res t ora t ion 

5000 . 00 SY 
0 . 00 

0 

0 

0 

0.00 
0 

0 

0 

0.00 
0 

0 

0 

2.00 
10,000 

10,000 

10,000 

2 . 00 
10,000 

10,000 

10,000 

2 .00 



t:l 
I ..... 
-.l 

°' 

911· 1329 i .. 1135 

U.S. Ar., Corps of Engineera Thu 22 Sep 1994 

DETAILED ESTIMATE 
PROJECT OAREIX: HANFOltDz Ea PROGRAM· 100 D/DR ION EXCHANGE 

100 D/Dl 1011 EXCHANGE REMEDIATION MODEL 

SUB:21 . Demobilization 

SUB:21 . Demobilization 
SUB : 21.02 . Demobilize Pe rsonnel, Equipment 

SUB :21. 02.02 . Demobilize Trallera 

FPC S3 Demob Fi eld Off ice Trailer 

FPC S3 Demob St orage Trailer 

FPC S3 Demob Decon Trailer 

Demobili ze Tra ilers 

De111ob i l i ze Per sonne l , Equipment 

SUB. Fixed Price Contractor 

QUANTT UOM CREW ID LABOR EQUIPMNT 

0 . 00 250.00 
1.00 EA 0 250 

0.00 250.00 
1.00 EA 0 250 

0.00 250.00 
1 . 00 EA 0 250 

------ ----.. -----------
0 750 

----------- ---- - ---- --
0 750 

MAT/SUPP 

0.00 
0 

0.00 
0 

0.00 
0 

-- -- - - - ... .. --
0 

---------- -
0 

UNIT CST 

0.00 
0 

0.00 
0 

0.00 
0 

--- --- - -- - -
0 

----- ----- -
0 

TIME 10:26:47 

DETAIL PAGE 19 

TOTAL COST 

250.00 
250 

250.00 
250 

250.00 
250 

75 0 

75 0 

UNI I co~ I 

250. 00 

250.00 

250. 00 



CJ 
I ...... 

---..) 
---..) 

9'H 3291 .. 1136 

U. S. Anny Corps of Engineers lhu 22 Sep 1994 

DETAILED ESllMATE 
PROJE Cl DAREIX: HANFOII0: ER PROGRAM· 100 0/DR ION EXCHANGE 

100 D/DR 1011 EXCHANGE REME0IATIOII MODEL 
SUB. Fixed Price Contractor 

SllB : 21 . D ~mob i I i ,a t ion 

SUB:2 1 .04. Demob ilize lefll) fac ilities 
SIJ B: 21.04 . 02 . Remove Decon Area 

work to be Performed: 

QUANlY U°" CREW ID l A8 0R 

Remove dec ontaminati on area/pad tor eq11i pmcnt and vehicles . 

FPC S3 

fP C S3 

FPC S3 

t f'C S3 

I I •r. S3 

1 l 'l ~} 

Cr ew and Equ ipment : 
fixed Price Cont rac t or: 1 Gro11p 6 Opera t or , l Group 1 Laborers, 

and l G1011p 2 Labor er s 
Equipnen t : 1 backhoe, 1 pickup truck 

Output : 
As suned dur at i on fo r th is ac t 1v1 ty 1s cr ew day . 

Group- 6 Power Equipment Operator 
- , ea 8 .00 HR 0039 

labor e r Group · 1 
3 ca 24.00 HR 0029 

l abore r Group · 2 
- 3 ea 24. 00 HR 0030 

HYU EXCAV, l RK Ml0 , . 5 CY BKT , 6X4 
HYD RO-SCOPIC 1 ea 8 .00 HR H30BA001 

TRK , H~Y .4X4,f250, 3/4T,8800 GV~ 
4X4 3/4 I ON PICK lJP 11.iltl II~ l '.>fll n004 

1 ea 

~111, 1 l I 1011 1 · . t. Cd 

J(, .UU ,,~ XHI XX02U 

Remove Decon Ar ea 8 . 00 HR 

Dcn,ob i Ii ze lenip fac il i t i es 

29 . 10 
233 

25.20 
605 

25 . 50 
612 

0.00 
0 

0.00 
0 

o.ou 
0 

-- - - - - - -- - -
1,450 

-- ----- ----
1,450 

EQUIPMNl 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

34 .4 4 
275 

7. J 1 
58 

l. l 'I 
22 

--------- --
35 6 

-----------
356 

MAI/SUPP 

0 . 00 
0 

0.00 
0 

0 . 00 
0 

0 00 
0 

() no 
(J 

U.lll l 
0 

· -·------ --
0 

-- --- ------
0 

UNll CST 

0 . 00 
0 

0.00 
0 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

U. UIJ 
0 

- - - -- - - - -- -
0 

----- --- ---
0 

l lME 10 :26 :47 

DETAIL PAGE 20 

10 1Al CO~ I IJN 11 co~ I 

29 . 10 
233 29. 10 

25. 20 
605 25. 20 

25 .50 
612 2) . )(1 

34 .44 
275 54 . 4t 

/. Jl 
)II I . \ 1 

I . \ ' I 
22 I . l '1 

- ----- - ----
1, 806 225 . 72 

-----------
1, 806 

CJ 
0 

0 tT1 
----""1 :::0 Pl ...... L' ... 

I 

>- 'D 
+'-

I 

°' - 1 



t] 
I ...... 

--....) 
00 

Thu 22 Sep 1994 

DETAILED ESTIMATE 

SUB:21. Demobilization 

SUB:21 . 05. Discomect T~rary Utilities 

M FPC S3 Remove T~rary Power 

H FPC S3 Remove Telephone 

H FPC S3 Remove Terrporary Water 
and Sewer Service 

Di sc onnect Tefr4>0rury Utilities 

U.S. Arwtf Corps of E1"19ineera 
PROJECT DAREIK: HANFORD& ER PROGRAM· 100 D/DR ION EKCHANGE 

100 D/DR ION EXCHANGE REMEDIATIOII IIOOEL 
SUB. Fixed Price Contractor 

QUANTY UOM CREW ID LABOR EQUIPMNT MAT/SUPP 

1.00 0.00 0 . 00 
500 . 00 Lf 500 0 0 

1.00 0 . 00 0 . 00 
500.00 LF 500 0 0 

3.00 0 . 00 0 . 00 
500 . 00 LF 1,500 0 0 

- - - - - - -... --- ----------- ----- -- ----
2,500 0 0 

UNIT CST 

0 . 00 
0 

0.00 
0 

0.00 
0 

-----------
0 

TIHE 10:26:4/ 

DETAIL PAGE 21 

TOTAL COST UNIT COST 

1.00 
500 1.00 

1.00 
500 1.00 

3.00 
1, 500 3 . 00 

------ -----
2, 500 



tJ 
' 

Th u 22 Sep 1994 

DETAI LE D ESTIMATE 

9'{-13291.1138 

U. S. Army Corps of E09ineera 
PROJECT DAREIX : HANFOIID: ER PROGRAM· 100 DIOR ION EX CHAN GE 

100 D/DR ION EXCHANGE REMEDIATION IIOOEL 
SUB . Fixed Price Contractor 

TIME 10 : 26 : 47 

DE TAI L PAGE 22 

----- --- --- --- -- --- -- -- --- ----- -- --- -------- --- --- ------- --- --- -- -- -- ---- --- -- ---· ------- -------- --- -- ------ ----- ---- ---- --- ----- --- ------ -- --- ---- ------ ---- ---- -- ---- -- ---SUB : 21 . Demobi lization QUANTY UOH CREW ID 

SUB: 21. 06 . Pos t -Constructi on Submittals 

FPC Sl Allowance for Post -Construct i on 
Submi ttal s by f i xed Price 
Contractor 

Pos t · Cons t riic t ion Sut,rni t ta l s 

Demobi t i za t i on 

Fixed Price Cont rac t or 

4 . 00 EA 

4 . 00 EA 

LABOR 

0 . 00 
0 

0 

l,950 

ll, 548 

EQUIPMNT 

0.00 
0 

0 

1,106 

2,925 

MAT/SUPP 

0.00 
0 

0 

0 

7,007 

UNIT CST 

2500 . 00 
10,000 

10,000 

10, 000 

2, 756,610 

TOTAL COST 

2500 . 00 
10,000 

10, 000 

15, 056 

2,780 , 090 

UNIT COS! 

2500 . 00 

2500.00 
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U.S. Ar-, Corps of Engineers Thu 22 Sep 1994 

DETAILED EST l"ATE 
PROJEC T OAREIX: HANFORD; El PROCiRAN • 1D0 D/DR ION EXCHANGE 

100 D/01 ION EXCHANGE IENEDIATION NCl)EL 
WHC. We• tlnghouse Hanford C""1>1'ny 

WH C:02 . "onitoring, S"""ling & Analys is QUANTY ~ CREW ID LABOR EQUIPMNT 

WHC. Wes tinghouse Hanford Corrpany 
WHC:02 . Monit oring, Saq,lins & Analysis 

WHC:02 .08. S~l l ng Rad Contaalnated Media 
WH C: 02.08 .02. Ground Water Analysis Yr - 1 

Assurptions : 

WHC 

WHC 

WHC 

1. Assiine shake -down period with following saq:,ling of treatment system: 

2. 

3 . 

4 . 

4. 

Analyze 

HACH Kit 

HA CH Kit 
Assune 1 

Fi rst Z days: Saa-.:,le every four hour• of influent and effluent 
(24 samples) 
Next 5 days: 1 sa""1le per day of influent and effluent 
(10 safl1)les) 
Next 7 weeks : 1 saq,le per week of influent and effluent 
(14 s""'les) 

1 sarrple per ion exchange media regeneration (7 days) 
of the influent and effluent fo r the 1Z·yr lifecycle 
(104 saq,les/yr) 

Assune sarr"ling of 7 moni t or ing we lls on a semiannual basis for the 
12- yea r l i fecycle 
C 14 un"lea/yr) 

· Total safl1)les Yr 1 = 166 

90X of s~les analyied by mobile lab 
(90X of 166 • 149) 

HACH kit safll)les are taken 1 per shift for the 12-yr lifecycle plus an 
additional 48 sarrples duri ng the shake-down period. 
(Yr 1 = 1,143 sa""les) 

LLW Samp le · Hobi l e Lab 0 . 00 
14Y.OO EA 0 

Safl1)l ing 0.00 
1143.00 EA 0 

Replacement 0.00 
per yr 1.00 EA 0 

0. 00 
0 

0.00 
0 

0.00 
0 

----- --- --- --- - - - - .. - - -
Ground Wate r Ana lysi s Yr · 1 149 .00 EA 0 0 

~T/SUPP 

0. 00 
0 

0.00 
0 

0 . 00 
0 

- - - -- - - -- - -
0 

UNIT CST 

400 . 00 
59,600 

0.50 
572 

235.00 
235 

- ---- ----- .. 
60,407 

Tl"E 10 :26 :47 

DETAIL PAGE 23 

TOTAL COST UNIT COST 

400 . 00 
59 , 600 400 .0U 

0.50 
572 a.so 

235 . 00 
235 235. 00 

- - - -- - -- - - -
60,407 405 .41 
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DETAILED ESTIMATE 

9'H 329 L. H 40 

U.S. Army Corps of Erl9ineers 
PROJECT DAREIX: HANFORD: ER PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION Ma>EL 
WHC. Westirl9house Hanford C011l>8ny 

T IHE 10 :26:47 

DETAIL PAGE 24 

- - - - - - - . -- - - - - - - - - - - - - - - - - - - - - -- - -- - --- - - - - - - -- - ---- - -- - - - - . - - - - - - - - . - -- - - . - - - -- - -- - - - -- - - - - - - -- - - - -- - -- - - - - - - - - - - . . - - - - - -- - - - - - ---- - --- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -IIHC:02 . Hon 1t orin9, Sa""ling & Analysis QUANTT UOl1 CREII ID 
------------------ -------------·------------- --------------·--- ---- ---·- --- --- --- --- -- ---·-·- --- -- ---------- --- -------------------------------------------------- --- ------- · 

LABOR ECUIPHNT HAT/SUPP UNIT CST TOTAL COST UNIT COS! 

IIIIC:02 .08 . 03. Gr ound llater Analysis Tr 2 · 12 
A:,surpt ions: 

IIII C 

II IIC 

IIHC 

1. Assune 1 sa"'11e per Ion e• change n~d1a regeneration (7 dayH) 
of the Influent and effluent for the 12-yr llfacycle. 
( 104 s urrp l es/yr> 

2. As s u1~ sanipling o f 7 11 ionit o 1· 1111J we ll~ on a sem iannua l basis for the 
12 -year lifecycle. 
(14 sarrples/yr) 

Total SalTf)les Yrs 2· 12 = 118 

3 . 90¾ of SalTf)les analyzed by mobile lab 
(907. of 118 = 106) 

4. HACH kit s allflles are taken 1 per shift for the 12-yr lifecycle. 
(1,095 Salff)les/y r ) 

Analy ze llll SalTf)le Mobile Lab 0.00 
106 .00 EA 0 

HACH Ki t Sa""l i ng 0.00 
1095 . 00 EA 0 

HACH Kit Rep lacement 0.00 Assune 1 per yr 1. 00 EA 0 

0 .00 
0 

0.00 
0 

0.00 
0 

Ground llat e,· Ana l ys is --- -- - - - --- -- -- - ---- --Yr 2 12 106.00 EA 0 0 

0 . 00 400 . 00 400 .00 
0 42,400 42,400 400 .00 

0.00 0.50 0.50 
0 548 548 O.~n 

0.00 235.00 235.00 
0 235 

--------- -- 235 235. C¥J 
0 43,183 43, 183 407 . 38 

0 
0 

0~ 
pJ ~ 
::!· r 

I 

• '° +:>,. 
I 

°' - 1 
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Thu 22 Sep 1994 

DETAILED ESTIMATE 

U.S. Ar-, Corps of Engineers 
PROJECT DAREIX: HANFOID: El PROGRAM· 100 0/0R ION EXCHANGE 

100 0/Dl ION EXCHANGE REMEDIATION MODEL 
WHC. Westinghouse Hanford C~ny 

WHC:02 . Monitoring, Salrf)ling & Analysis QUANTY UOM CREW ID LABOR EQUIPMNT MAT/SUPP 

UHC:02 .08.04. Ground Uater Monitor S~les 1· 12 
Work to be Perforllled: 

UHC 

Take semi• l'VlU• l groundwater 1110nitorin9 &11111>les 

Ass1Jl1)ti ons : 
1. Assunc s;,n.,ling of 7 monit oring we ll s on a aenil •rnu• I basis for the 

12·year lifecycle. 
(14 sa..,lea/yr) 

2. Assune 2 field technicians for 12 hours on a semia1V1Ual basis for the 
12· year lifecycle. 
(24 hrs/yr) 

Techn ic ian, Envi ronment a l 
Restoration Ops· 2 ea 24 .00 HR 85201 

Ground Water Monitor Srrples 1· 12 24.00 HR 

Sarrpling Rad Contaminated Media 

Monitoring, Sllll'f>l ing & Analysis 

27 .62 
663 

663 

663 

663 

0.00 
0 

0 

0 

0 

0.00 
0 

0 

0 

0 

UNIT CST 

0 . 00 
0 

0 

103,589 

103,589 

TIME 10:26:47 

DETAIL PAGE 25 

TOTAL COST 

27 .62 
663 

663 

104,252 

104,252 

UNIT COST 

0 
27 .62 0 
27 .62 0 ~ 

~ ~ 
:::,t""" 

I • \0 .,. 
I 

0-
-.) 

- - - - - ---- -- - - - ---- ---------- - - ----------
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11111 '/.l Sep 1Y'J4 

DETAILlD ESIIHAIE 

IWC:12. Ch em ica l Treatment 

IIHC :12. Ch emical Treatment 
IIHC : 12 . 05. Ion Exchange 

WHC:12.05.06. Persomel Training 

91H 3291 ~ I I ~2 

U. S. Ar""f Corps of Eng ineers 
PROJECT DAREIX : HANF ORD ; El PROGR AM · 100 0/DR ION EX CHANGE 

100 DIDI 1011 EXCHANGE IEMEDIATIOII MOOEL 
WHC. Westinghouse Hanford C"""9ny 

QUANTT UOM CREW ID LABOR ECUIPMNT MAT/SUPP 

Note: This account to allow for operator time and an allowance for a 
40 hour training course. 

IIH C Operator, Envi rorvnental 27.62 0.00 0 . 00 
Restoration Ops 40.00 HR 85302 1,105 0 0 

IIHC Allowance for 40 hr Training 0 . 00 0 .00 0.00 
1.00 LS 0 0 0 

IIHC All owance for Ma i ntenanc e 0 . 00 0. 00 0.00 
Manuals 1. 00 LS 0 0 0 

- - - - - - -- - -- --- ---- ----
Personnel Tra ini ng 1,105 0 0 

UN IT CST 

0.00 
0 

800.00 
800 

5000 . 00 
5, 000 

- - - - -------
5,800 

IIHl 10: 26:4( 

UElAIL PAGE 26 

TOTAL COSI 

27.62 
1,105 

800 .00 
800 

5000.00 
5, 000 

6,905 

UNI! COSI 

27 . 62 

800.00 

5000 .00 

----------- -------- --------
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DETAILED ESTIMATE 

9'H 3291 .. 11 ~3 

U. S. Anay Corpe of Engineers 
PROJECT DAREIX: HANFOIID: E• PROGRAM· 100 D/DR ION EXCHANGE 

100 DID• 1011 EXCHANGE •EMEDIATIOII MODEL 
WHC. Westinghouse Hanford C~ 

TIME 10:26 :47 

DETAIL PAGE 27 

- - - - - - - - - - - . - - - - - - - -- - - --- ------- --- - --- --- --- ---- ---- --- -- -- --- - - . - - - -- -- ------------ - ------ ---- - ---- -- -- - -- - - - - - ---- ------ --- - --- ---------- -------------- -- - - - - - - - - - - -- - . -
llttC: 12 . Chemical Treatment QUANTY UOM CREII ID LABOR EQUIPMNT MAT/SUPP UNIT CST TOTAL COSl UNIT COST --- - -- - - -- ----- - - ----- --- -- - - - - --- -- - - - - - - ----- -------------··· -- -- --- -- - .... -- -- - ----- - - -- ---- -- -- - - ............ - - ------- ---· ------------ -·-·--- -- ------- ---- ---- - - - - ----· - --- -

IIHC:12 . 05 . 08 . Operation & Maintenance Yrs 1-12 

Ass~tions : 

IIHC 

IIHC 

IIHC 

1-JIIC 

IIIIC 

IIHC 

1. Treatment facility will be fully staffed with 2 FTE's per shift , l 
shifts per day, 7 days per week. 
(165 days/yr x 24 hrs/day= 8760 hrs/yr) 

2. Ion exchange media to be regenerated every 7 days for chromiun 
trea tment. 

3 . 2 FTE crew will be c~sed of the following ment>ers: 

supervisor 
operator 

0 . 25 ea 
1.00 ea 
0.50 ea· 
0.25 ea 

TP tech support 
maintenance engineer 

Technician, Envirormental 
Restoration Ops - Supervisor 
- 0.25 ea 

Operator, Envirormental 
Restoration Ops - 1 ea 

Technician , Health Physics 
- 0.5 0 ea 

Skilled Craft, rrw ir omiental 
Re s t oration Ope Maint enance 
- 0.25 ea 

Allowance for El ectricity 
Wells: 161 kll·hr/d 
Recompr Evap: 139 kW-hr/d 
Rotary Filter: 145 kW · hr/d 
Assune 24 hrs/day x 365 days/yr 
Total = 162,425 kll·hr/yr 

Allowance for lla ter Us age 
lla ter for bri ne solution and 
rinse during resin 
regeneration. Resin 
regeneration every 7 days . 
Ass,ine 2 vessel vol,ines brine 
to regen and 6 vessel volunes 
to rinse. 
4 vessels x (2•6 vessel 
vol<ines) x 50 cf/vessel x 1/wk 
x 52 wks/yr • 83,200 cf/yr 
(624,000 gal/yr) 

2190 . 00 HR 

8760 .00 HR 

4380.00 HR 

2190 .00 IIR 

162425 KIIH 

624000 GAL 

85201 

85102 

33201 

85301 

28.80 
63,0IO 

27 . 62 
241,984 

39.72 
173,958 

27 .62 
60,496 

0 .00 
0 

0.00 
0 

0.00 
0 

0 .00 
0 

0.00 
0 

0 . 00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0 . 00 
0 

0.00 
0 

0 . 00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0 .00 
0 

0 .04 
6,497 

0.02 
12,480 

28 . 80 
63,080 

27 . 62 
241,984 

39. 72 
173,958 

27 .62 
l,0, 496 

0 .04 
6,497 

0 .02 
12,480 

28.80 

27 . 62 

39 . 7~ 

U.r,<' 

0 .04 

0.02 
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DETAILED ESTIMATE 

9'H 3291..1144 

U. S. Ar"'f Corps of Engineers 
PROJECT DAREIX: HANFORD: El PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION MODEL 
WHC. Westinghouse Hanford C~ny 

IIHC: 12 . Ch em ica l Treatment QUANTY UOH CREII ID LABOR ECUIPMNT MAT/SUPP 

H 11111: ~2 lun Exchange Hedio Replacement 0.00 o.uo 2 1.S . \19 
Resin replacc-ment once per lll0 .00 Cf 0 0 36,5111 
year. 
4 ves~e l s x 45 c f / vesse l = 160 
cf/yr. 

IIIIC Di ,.posa l fee for Ion Exchange 0.00 0 . 00 0. 00 
Media 180.00 CF 0 0 0 
Assune disposal at ERDF for 
years 1·12 of the 12·year 
lifecycle 

IIHC Di s posal Fee for Regen Solids 0.00 0 . 00 0 .00 
Derived from resin regeneration. 5469 . 00 CF 0 0 0 
AssLrne disposal at ERDF for 
years 1 . 12 of the 12·year 
I ifecycle . 
Assl-11\e TDS = 325 ppm 
llel 1 TDS: 1366 cf /y r 
Salt TDS: 2253 cf /yr 
Regen H20 IDS: 27 cf /yr 
Total = 3646 cf/yr 
Assl.lllC SOX volune increase to 
stabilize solids 
1.5 x 3646 cf/yr = 5469 cf/yr 

FPC All owance for Sa lt to Regenerate 0 . 00 0 .00 0 . 00 
Res in 152 . 00 TN 0 0 0 
Assune 2 vessel vo lumes /wk of 4 
molar NaCl brine to regenerat e 
resin. 
Requires 5 , 650 l b/wk of NaCl X 
52 wks /yr 304,200 lbs/yr (152 
tons/yr) 

---- -- ----- ----- -- --- - -- ---- -- ---
Opcra t ion & M.lint c na nce Yrs 1 · 12 1. 00 YR 539,519 0 38,518 

UN IT CST 

0 . 00 
0 

2.59 
466 

2.59 
14,165 

70 .00 
10,640 

-----------
44,246 

TIME 10:26:47 

DETAIL PAGE 28 

TOTAL COST UNIT COSI 

21L Y'J 
36,516 21L'l'I 

2.59 
466 2 .59 

2 .59 
14, 165 2.59 

70.00 
10, 640 70 . Oi l 

- -- - -- ---- -
622,285 622284.)ll 

0 
0 

0 tT1 --.., 
~ ~ 

::!· l' 
I 

• '° +'--
I 

°' --1 
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DETAILED ESTIIIATE 

WHC : 12 . Chemical Treatment 

9'1· 13291 .. 11 ~5 

U.S. Ar""( Corpa of Engineer• 
PROJECT DAREIX: HANFORD: El PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR 1011 EXCHANGE REMEDIATION IIODEL 
WHC. Westinghouse Hanford C~ny 

QUANTY UOM CREW 10 LABOR EQUIPMNT MAT/SUPP 

WHC: 12. 05 . 11 . Prepare Annual Report (Yr 1> 
Assune 2 FTE's for 6 1110nths each year 

WltC Eng ineer, Envirorwnental 43 . 34 0.00 0.00 
Restorati on Ops · lea 1040.00 HR 85101 45,074 0 0 

WHC Scientist, Envirorwnental 43.34 0 .00 0 . 00 
Res t oration Ops · 1 ea 1040 . 00 HR 85102 45,074 0 0 

. -. ----. -. - ............. - - --- - - ----
Prepare Annual Repor t (Y r 1) 2080 . 00 HR 90, 148 0 0 

UNIT CST 

0.00 
0 

0.00 
0 

--.... ---. -
0 

T IHE 10 : 26 :47 

DETAIL PAGE 29 

TOTAL COST UNIT COST 

43 . 34 
45,074 43 . 34 

43 . 34 
45, 074 43 .34 

90, gs 4LS4 
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DETAIL ED ESTIMATE 

9'H 329 I.. I I ~6 

U.S. Army Corpll of Engineers 
PROJECT DAREIX: HANFOIID: ER PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION MOOEL 
WHC. Westinghouse Hanford C~ny 

I I Ht 10 :26: 41 

DETAIL PAGE 30 

-- -- - -- --- ------- ------- --- --- -- - ------ - ---------------- ------ ---- - -- ----- ---------- --- ------- --- --- - -- ------ --- ---- --- ------------------------------ -- ---- - -- ---- -- -- ----- -IIHC:12 . Chemical Treatment QUANTY lJOM CREII ID LABOR ECUIPMNT 

IIHC:12 .05. 12. Prepare AIVlUal Report (Yrs 2· 12) 
Assune 66X of a Year 1 Arnuai Report ef fo r t (2 FTE's for 4 months each year) 

IIHC 

I-IHC 

Engineer, Envirormental 
Restorati on Ops · 1 ea 

Scientist, Envirormental 
Restoration Ops · 1 ea 

Prepare Annual Report (Yrs 2·12) 

Ion Exchange 

Chemical Treatn~nt 

1,/es tinghouse Hanford Conpany 

HANFORD: ER PROGRAM 

693. 00 HR 85101 

693.00 HR 85102 

43.34 
30,035 

43.34 
30,035 

60,070 

690,842 

690,842 

691,505 

705,053 

0.00 
0 

0.00 
0 

o 

0 

0 

0 

2 , 925 

MAT/SUPP 

0 . 00 
0 

0.00 
0 

0 

38,518 

38,518 

38,518 

45,525 

UNIT CST 

0.00 
0 

0 .00 
o 

o 

50,048 

50 , 048 

153,637 

3,032,337 

TOTAL COST 

43 . 34 
30,035 

43.34 
30,035 

60,070 

779,4 08 

779,408 

883,660 

3,785,840 

UNIT COST 

43 .34 

43.34 
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SRC LABOR ID 

FPC 00;> 9 
fPC 0030 
fPC 0039 
WHC 33201 
WHC 85101 
WHC 85102 
WHC 85 201 
WHC 85301 
WHC 85302 

DESCRIPTION 

Labo rer Group - 1 
laborer Group - 2 
Group-6 Power Equ ipment Operator 
Techni ci an, Health Physics 
Engineer , EnviroM1ental 
Sci entist , Envirorvnental 
Technici an , Environnenta l 
Sk i l led Cr aft, Envirorvnental 
Oper ator , Envirorwnent a l 

91i· I 3291.1147 

U.S. Army Corps of Engineers 
PROJECT DAREIX: HANFORD: ER PROGRAM• 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION MODEL 
•• LABOR BACKUP•• 

TIME 10 :26 :47 

BACKUP PAGE 

•••• JOTAL •••• - - - ----------- - ---- --------- - - - - - - -- - - - --- --
BASE OVERT" TXS/INS fRN G TRV L RA TE UOt4 UPDATE DEFAULT HOURS 

15 .64 o.ox 28.7X 3 .57 1. 25 25 . 20 HR 07/09/93 0.00 96 
16 . 09 a.ox 211.5X l .57 1.25 25 .50 HR 07/09/93 0.00 96 
111 . 02 o.ox 27.4X 4 .90 1.25 29.10 HR 07/09/93 0. 00 32 
211.78 o.ox 311.0X 0.00 0.00 l9 . 7Z HR 01/07/94 0.00 43110 
35.38 a.ox 22 . 5X 0.00 0 .00 43.34 HR 01/07/94 0.00 1733 
35.38 a.ox 22.5X 0.00 0.00 43.34 HR 01/07/94 0.00 1733 
22.55 a.ox 22 . 5X 0.00 0.00 27.62 HR 01/07/94 0 . 00 2214 
22.55 a.ox 22 . 5X 0.00 0.00 27.62 HR 01/07/94 0 . 00 2190 
22.55 a.ox 22 . 5X 0.00 0.00 27 .62 HR 01/07 /94 0.00 8800 
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9'H 329 I.. I I ~8 

U.S. Ar-wry Corps of Engineer& 
PROJECT DAREIX: HANFORD: ER PROGRAM· 100 D/DR ION EXCHANGE 

100 D/DR ION EXCHANGE REMEDIATION Ma>EL 
•• EQUIPMENT BACKUP•• 

· - - - - - - - - - - - - - - - - - - - - · - - - - - - - · - · - - - - · - - - - - - - - - - - - - - - - - · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -•• TOT Al 
SRC EQUIP ID 

Mil 1130BA001 
H II l 50F0004 
HIL XHIXX020 

DESCRIPTION 

HYD EX CAV, l RK HTD, . 5 CY BKT , 6X4 
TRK , H~Y . 4x4 ,F 250,3/ 4l ,8800 GV\I 
S111111 l Tools 

DEPR 

14 _36 
1.511 
0 . 46 

CAPT 

3 . 58 
0.39 
0.17 

FUEL 

4 . 07 
2 . 67 
0.13 

FOG EC REP TR ~R TR REP TOTA L UOH 

1.4 
0 .7 
0.0 

9 . 83 
1.60 
0.57 

0 . 98 
0. 27 

0.15 34 _44HR 
0 . 04 7 . 31 HR 

1. 39 HR 

HOURS 

32 
32 
64 

TIME 10 :26: 47 

BACKUP PAGE 2 

·· ------ ---- - - -- --- -- - - ------ - - - - - - - - - - - - - - - - - -
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9'{ 13291.1149 

U.S. Arlll)' Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 

HANFORD: ER PROGRAM 
D AREA REVERSE OSMOSIS 

1.4.10.1.1.10.5.2.4 
REVERSE OSMOSIS REMEDIATION 

PRELIMINARY COST HOOEL 

Designed By : 
Estimated By: IT Corpora tion 

Prepared By : USACE/CENPU COST ENG BRANCH 
Project Time i Cost, Inc . 

Date: 09/14/94 

H C A C E S G O L O E D I l I O N 
Convaser GOLD Copyright (C) 1985, 1988 , 1990, 1992 

by Building SystetllS Design, Inc . 
Release 5 .20J 

TIME 13:40 :49 
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ANA Off -Site Analytical Services 
SUB fl• ed Pr ice Contractor 
IIHC \lestinghouse Hanford Co,rpany 

IIANF OkO : ER PROGR AM 

9'{ f 3291 * 1152 

U.S . Army Corps of Engineers 
PROJECT OARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
** PROJECT a.lNER SUIMARY · LEVEL 1 (Rounded to 10 1 s) ** 

QUANT I TY lJOl1 CONTRACT COST SUB HPR PH/CH G&A/CSP CONTINGN 

122,090 0 0 0 42 ,730 
3,502 , 300 255,MO 563,6110 1,102 ,020 1,ll98, 290 
1,268,900 0 190,330 372, 100 640,970 

-- . ---. ---.. -.. - .. .. ---.. - - ...... --.... -.. -..... . -.. .. ---..... - -
4,893 ,280 255,670 754,030 1,474,130 2,581,990 

TIME 13:40:49 

SUMMARY PAGE 

TOTAL COST UN IT COST 

161,,820 
I, 321,970 
2,472 , 300 

- - -- .... - - - --
9,959 , 100 
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lied 14 Sq, 1994 U. S. Arny Corpa of Engineers TIHE U:40:49 
PROJECT OARERO: HANFOIIO: ER PROCiRAM • D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS SUHHARY PAGE 2 
•• PROJECT OlnlER SlMMARY · LEVEL 2 (Rounded to 10 1 s) •• 

QUAN Tl TY UOH CONIRACI COST SUB HPR PH/CH GlA/CSP COIITINGN TOTAL COSI UNI 1 COST 

ANA Off · Si te Analytical Servi ces 

ANA :02 Honi t oring, Sa"'11ing l Analysis 122,090 0 0 0 42,no 164,820 
---. -.. -. --- ------ --- - --· ---· - - - - - - - -- - - - - -. ---- ---- --- -- --

Off · Sit e Ana lytical Se 1v1 ces 122,090 0 0 0 42,nO 164,820 

SUB Fixed Price Contractor 

SUB :01 Mobilization l Preparatory Uork 17,970 2,770 6,110 11,950 20,580 79,370 
SUB:03 Site Uork 87,500 6,390 14,080 27,530 47,420 182,920 
SUB:06 Groundwater Collection & Control 1,961,280 143,170 315,670 617,130 1,063,040 4,100,300 
SUB: 13 Physical Treatment 1,383,220 100,980 222,630 435,240 749,720 2,891,790 
SLJB :20 Site Re storation 12,900 940 2,080 4,060 6,990 26,960 CJ SIJO: 21 D<·mob i l i za t ion 19,430 1,420 1 . n o 6,110 10,530 40,6 10 0 -- --------- .. . -- --- .. ···-- -

fix ed Pr i c e Con tractor 3,502 , 300 255,670 Sc3,690 1,1 02,020 1,696, 290 7,321,970 CJ tr1 
---CJ ""'I :;i:::, ~ 

IJH C lies l i nghousc Hanford COOllany ::ti l" 
\0 I 

• '° _.,. _.,. 
IJHC :02 Honitoring, Sa"'1ling & Analysis 104,280 0 15,640 30,580 52,670 203, 170 I IIHC : 13 Physical Treatment 1,164,620 0 174,690 341,530 588,290 2,269,130 °' --- -- ---- -- ------ -- .. -- .... -.. -.. ............... --------- -- ...... ----- -..l 

llestinghous e Hanford Company 1,268,900 0 190,330 372, 100 640,970 2,472 , 300 
- .. -. --. --- - ----- ---- ---·----- -- -- --- -- ---- -- --- -------- -- -

HANFORD: ER PROGRAM 4,893,280 255,670 754,030 1,474,130 2,581,990 9,959, 100 
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ANA Off-Site Analytical Services 

ANA :02 Monitoring, Sarrpling & Ana lysis 

ANA :02 . 08 Sarrp ling Rad Contam ina ted Media 

ANA :02 . 08 .02 Ground lla t er Ana l ys i s (YR 1) 

Ground 1/ater Analysi s (YR 1) 

ANA :02.08 .03 Ground 1/a t er Analysis (YRS 2- 12) 

Ground 1/at er Ana lysi s (YRS 2· 12) 

Safll)ling Rad Contaminated Media 

Moni 1ori n9, Sampling & Analysis 

Off · Site Analyti cal Services 

SUB Fixed Pric e Cont rac t or 

SUB :0 1 Mobil izat ion & Prepara tory 1/ork 

SlJB :0 1. U2 Mobiliz e l·e, sonne l & Equipment 

SUB : IJ 1. 02.02 Mobil 11e Tra ilers 

Moh i lizc Tra iler s 

Mobili ze Personnel & Equipment 

SUB :01 . 04 Setup/Cons truct lCflll facilities 

SU B: 01.04.01 Es tabli s h faciliti es 

SUB : 01.04.01 . 02 Setup Trailers 

f s I ab I i s h f ac i I II l cs 

SUB : 01.04 . 02 Cons t r uc t Oecon Area 

9'H 329 L.115~ 

U.S. Army Corps of E011ineers 
PROJECl OARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
** PROJECT OWNER SUMMARY· LEVEL 5 (Rounded to 10 1 s) •• 

17 . 00 EA 

12.00 EA 

71,570 0 0 0 25,050 

50,520 0 0 0 17,680 

122,090 0 0 0 42,730 
---- ---. --- -- - - - - - - - - - - - - - - - - - --- - - --- -- -------

122,090 0 0 0 42,730 
- - ------- . - - -- - - -- - - - . - - - - - - - - - - - -- - -- -- - - -----

122,090 0 0 0 42,730 

970 

970 

4,910 

4,910 

70 

70 

360 

360 

160 

160 

790 

790 

300 

300 

1,550 

1,550 

S20 

520 

2,660 

2,660 

llME 13 :40 :49 

SUMMARY PAGE 3 

96.620 

68,200 

164,820 

164,820 

164,820 

2,020 

2,020 

10,270 

10. 270 

UNll COSl 
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Construct Oecon Area 

SUB : 01.04 . 03 Site Survey 

Site Survey 

Setup/Construct Teffll facilities 

SUB:01 . 05 Construct Terrporary Utilities 

Cons truc t Tef"l)o r·a ry Utilities 

SUB :01.06 Pre -Construction Subm1ttals 

Pre · Cons truc t i on Submittal s 

Mobilization & Preparatory \lork 

SUB : 03 Site llork 

SUB : 03 . 03 Earthwork 

f ilr thwork 

, 1 Ill : U5 . ui. R OiJd :,/ Par king / Cu, l»/ 11., I ks 

Roads /P arking /C11r bs /llalks 

SUB :03 . 05 Fenc ing 

fencing 

SUB :03 . 06 Electrical Distribut ion 

El ec tri ca l Oi s t , ibution 

S1tellork 

SUU:06 Groundwate r Collecti on~ Control 

SUB :06 . 01 Extrac t1 un & Injection \lells 

91H 3291 .. 1 t 55 

U.S. Army Corps of Envineers 
PROJECT OARERO: HANFORD: ER PROGRAM• D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
** PROJECT OIINER SUMMARY - LEVEL 5 (Rounded to 10 1 s) •• 

QUAN Tl TY UOH CONTRACT COST SUB MPR PM/CM G&A/CSP COIITINGN 

24.00 HR 

4 . 00 EA 

11,860 

1,290 

18,060 

870 

90 

1,320 

1,910 

210 

2,910 

3,730 

410 

5,680 

6 , 430 

700 

9,790 

6,030 41,0 970 1,900 3,270 

12,900 940 2,080 4,060 6,990 

37,970 2,770 6,110 11,950 20,580 

-----------
6,450 

·- --- - · ··· · 
58,270 

--- -- ---- - -
9,870 

12,900 

87,500 

------·- -
470 

4,250 

720 

94 0 

6,390 

-···· · · · -
1, 040 

9,380 

1,590 

2, 080 

14,080 

--- --- ---
2,030 

-- -- -- -·-
18,340 

3, 110 

4,060 

27,530 

- ----- ---
3,500 

-- -- -----
31,580 

5,350 

6,990 

47,420 

TIME 13:40:49 

SUMMARY PAGE 4 

TOTAL COSI 

24,790 

2,700 

37,760 

12,610 

26,980 

79,370 

13,490 

121,820 

20,640 

26 ,980 

182,920 

UN II COST 

1032.9!! 

6743 .\1 1 
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SUB :06. 01 . 01 \Jell Drilling & Cons truction 

\Jell Dril ling & Cons truction 

SUB:06.01 . 04 Operations and Ma in tenance 3,6,9 

Operations and Maintenance 3,6,9 

Sll8:06.01.9X Sit e Piping 

S1 le Piping 

Extr action & Injection Yells 

Groundwater Collection & Control 

SU~: 13 Physica l Treatment 

SUB : 13 . 21 Rever se Osmosis 

SUB : 13.21.04 Cons truc ti on of Permanent Plant 

1" 1111• , t ruc t i cu, o f l' t·rm,1nc nt P l an t 

Reverse Osmosis 

Physica l Treatment 

SUB : 20 Site Restoration 

SUB:20 . 04 Reveget a ti on and Pla11t1119 Yr 12 

Rcvcge t a tion and Planting Yr 12 

Site Restorati on 

SUB: 21 Dcmobil i zat ion 

SUB:21.02 Demobil Ile h : r s Olllll:I <> Equipment 

SUB:21 .02 . 02 Demohil1zc Trailer ,;· Yr 12 

9'H 3291.1156 

U. S. Army Corps of E09ineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
•• PROJECT OWNER SUMMARY - LEVEL 5 (Rounded to 10 1 s) •• 

QUANT I TY UOH CONTRACT COST SUB HPR PH/CH G'A/CSP CONTINGN 

12.00 EA 

600 . 00 SF 

1,393,540 

178,060 

------- -· ·· 
389,680 

----. -.. -- .. -
1,961,280 

--------- --
1,961,280 

--------- - -
1,383 ,220 

. - -.. -.. - .. -
1,383,220 

---- ---- ---
1,383,220 

12,900 

12,900 

101,730 224,290 438,490 755,320 

13,000 

- -- ·· ···· 
28,450 

---------
143,170 

------ ---
143, 170 

100,980 
......... 

100 , 980 
-- -- -----

100,980 

940 

940 

28,660 

-- - .... .. 
62,720 

-- -------
31 5,670 

315,670 

za, 630 

22 2,630 
---- -----

222,6 30 

2,080 

2,080 

56,030 

------ ---
122,610 

- - .. ----.. 
617,130 

---------
617,130 

. -- -- ----
435,240 

-- --- ----
435 , 240 

-------- -
435,240 

4,060 

4 , 060 

96,510 

-- --- ----
211,210 

-----. ---
1,063 , 040 
-. ---. ---
1,063,040 

-------- -
749,720 

- · ····---
749,720 

---------
749, 720 

6,990 

6,990 

T IHE 11 :40: 49 

SUHHARY PAGE 5 

TOTAL COS! 

2,913,370 

372,260 

-- -- -------
814,660 

------ --- --
4,100,300 

-----------
4,100,300 

2,89 1,7YO 
- -- -- - -----

2,891,790 
---- --- ----

2,891,790 

26,980 

26,980 

UNIT COS! 

242780. 73 

41\lY (,~ 



\.led 14 Sep 1994 U.S. Arr,ry Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· 0 AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
•• PROJECT OUHER SUMMARY· LEVEL 5 (Rounded to 10 1 s) •• 

QUANT I TY UOH CONTRACT COST sue HPR 

TIHE 13 :40 :49 

SUMMARY PAGE 6 

-- ---- --- ---------------- ---- ---- --- --- ------ ---· ····· ···----- ------ ·- ··· ·----- ---- ----·--·-·- ------- --- -- -- --- -- -- -- ---------· .. . ............................... . .......... . ........... . ..... . . .. . 
PH/CH G&A/CSP CONTINGN TOTAL COS l UN(l COSI 

Demobilize Tr a ilers-Yr 12 

Demobilize Per sonnel & Equipment 

~llU :2 1.04 Demob ilize le"l' fac il ities 

SU U:2 1. 04.02 Remove Decon Areil · Yr 12 

Remove Decon Arca- Yr 12 

Demobilize Terrp Facilities 

SUB : 21 . 05 Disconnec t Te"l'Orary Utilities 

Oi sc onnec t lc:111por ary Utilities 

SUU:2 1. 06 Post -Construction Submittals 

Pos t -Cons tructi on Submittals 

Demobilizati on 

Fixed Price Contrac t or 

Wtll \.le~ t i nghou~c Hanf ord Co11~1c1ny 

IIHC:U2 Honitor in~. s .. mpl,ng K AnJlys is 

I/ IIC: 02 .08 Samp l 1ng Rad Cont .. m,na ted Medi a 

I/ II C: 02.08 . 02 Ground 1/ater Ana lys i s- Yr 1 

Ground \.lat er Ana lysis-Yr 

l/ltC:02 .08 . 03 Gr ound \.la t er Ana l ys i s- Yr 2· 12 

Ground \.la t er Ana lysi s- Yr 2 · 12 

IIHC:02 . 08 . 04 Ground \.la ter Hon, t or Salll)les 

8.00 HR 

4.00 EA 

149.00 EA 

106 . 00 EA 

970 

970 

2,l]O 

2,330 

l , 230 

12,900 

19,4]0 

70 

70 

170 

160 

160 

360 

300 

300 

no 

520 

520 

1,260 

110 360 no 1, 260 

240 520 1,020 1,750 

940 2,060 4,060 6,990 

1,420 3,130 6,110 10,530 

3, 502 ,300 255, 670 563,690 1,1 02,020 1,698,290 

60,410 0 9 , 060 17,710 30,510 

43,210 0 6 , 480 12,670 21,830 

2,020 

2,020 

4,870 

4,870 

6,74 0 

26,960 

40,610 

7, 321,9 10 

117,700 

84, 160 

608.90 

789. •;u 

7Y4. 18 
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\.led 14 Sep 1994 U.S. Army Corps of Ellllineers 
PROJECT OARERO: HANFOIID: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 

Ground \.later Monitor Sa""les 

San-piing Rad Contaminated Media 

Monit oring, San-piing, Analysis 

\.IH C: 13 Physical Treatment 

\.IHC:13 .2 1 Reverse Osmosis 

\JH C: 13.21 . 06 Per sonne l Traini ng 

Per,onne l Train i n9 

\JII C: 13 . 21. 08 Oper,Hion and Maint (Yrs 1· 12) 

Opera ti on and Main t (Yrs 1· 12) 

IIH C: 13 .21. 11 Prepare Annua l Report (Yr 1) 

Prepare Annua l Repor t (Y r 1) 

IIH C: 13 .2 1. 12 Prepare Annual Repor t (Yr s 2- 12) 

Prepare Annual Report (Y rs 2· 12) 

Reverse Osmosi ~ 

Phys ical TreatmL'nt 

ll~s tinghous e Hanford C°""any 

HANF ORD : ER PROGRAM 

•• PROJECT O\IHER SUMMARY· LEVEL 5 (Rounded to 10°s) •• 

QUANT I TY UOH 

24.00 HR 

1. 00 YR 

2080 . 00 HR 

CONTRACT COST SUB HPR 

660 

104,280 

104,280 

0 

0 

0 

PH/CH c,A/CSP CONTINGN 

100 

15,640 

15,640 

190 

30,580 

30,580 

330 

52,670 

52,670 

6,900 0 1,040 2,020 3,490 

1,007,500 0 151,120 295,450 508,930 

90,150 0 13 , 520 26,440 45,540 

60 , 070 

1,164,620 

1,164,620 

1,268,900 

0 9,010 17,620 30,340 

0 174,690 341,530 588,290 

0 174,690 341,530 588,290 

0 190,330 372,100 640,970 

4,893,280 255,670 754,030 1, 474,130 2,581 , 990 

TIME 13 :40:49 

SUMMARY PAGE 7 

TOTAL COSl 

1,290 

203,170 

203,170 

13,450 

1,963,000 

175 ,640 

117 , 040 

2,269,130 

2, 269,130 

2,472,300 

9,959,100 

UNll COST 

53 .82 

19l~996 .~3 

~l,,1,1, 
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ANA Off · Site Analytical Services 
SUB fiK cd Pr ice Contrac t or 
IIHC ~estinghouse Hanford C°""any 

HANF ORD : ER PROGR AM 
Subcont r .. ct or I-IPR 

SlJBlDl Al 
P1·ojct t Hanagl·mc 11 l/ Cons truct i on Hgnt 

SUBTOT AL 
Gener al & Admin/Comnon Support Pool 

SUUlO TAL 
Co nt 1 n gcncy 

TOTAi INCL OIIN ER COSIS 

91 · 13291.1159 

U.S. Arll)' Corps of Engineers 
PROJECT OARERO: HANFOltD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
•• PROJECT INDIRECT SUMMARY· LEVEL 1 (Rounded to 10 1 s) •• 

QUANT I TY UOM TOTAL DIRECT OVERHEAD PROFIT BOND e,o TAK MAT MPR 

122,090 0 0 0 0 0 
2 ,714,290 515,720 234 , 180 21, /50 16,380 0 
1,214,040 0 0 0 0 54,860 

. .. ---.. -...... .. ---...... - ··---···- ----- ···· ---- -···· ------ ... --
4,050,420 515,720 234, 180 21,730 16,380 54,860 

TIME 13 : 40:49 

SUMMARY PAGE 8 

TOTAL COST 

122,090 
5,502,300 
1,268,900 

4,893,2eo 
255 , 670 

S, 148, 950 
754,030 

5,902,980 
1,474,130 

7,377,1 10 
2,581, 990 

9, 959 ,1 00 

UNIT COST 

- - --- --
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91•· l 3291.1160 

U.S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSHOSIS 
** PROJECT INDIRECT SUMMARY · LEVEL 2 (Rounded to 10 1 s ) ** 

TIME 13:40:49 

SUMMARY PAGE 9 

--- ------------- --- -- -- -- ----------------- ----------- ----- --- --- --------- -- -·--- -------- ---· -- ---- ---- ------ -- ---- ---- -·· ··· ····- -- --- -- -· ---- ------ -- --- ---- --- ---------- --
QUAN 11 IY UOH TOIAL DIRECI OVERHEAD PR OF JI BOND B&O TAK MAT HPR TOTAL CUSI UNII COSI 

Cl 
I 

ANA Off -Site Analytica l Services 

ANA : 02 Mon it uri ng, Sill"')I ing & AnJly ,. i, 

Off -Site Analytical Se r vices 

SUB Fixed Price Cont rac t or 

SUB:01 
SUB:03 
SUB:06 
SUB: 13 
SUB:20 
SUB:21 

Mobilization & Preparatory Uor k 
Site work 
Groundwater Collection & Control 
Physical Tr eatment 
Sit e Restoration 
Demobi I i zat ion 

Fi xed Pr i ce Con t1actor 

~ UtlC West 1 n9h ouse Hanford Company 

UHC :02 Monitoring, Sampling & Analy~i s 
UIIC : 13 Phys ica l Trcatn~nt 

lies ti ngh ouse Hanford Con~>any 

HANF ORD: ER PRIJGRAM 
Subcontr ac to, · MPR 

51 18 TOT AL 
P1 o jcc t M , 11 1.1~1 ·1111 11 1 / Lm,'., t rul t 1u11 Hgnt 

SUBTOT AL 
General & Adrn1n/Co111non Support Pool 

SUBTOTAL 
Con ti ngency 

TOTAL INCL OUNER COSTS 

122,090 
-- - --. --- .. -

122,090 

29,420 
67,1110 

1,520,000 
1,072,000 

10,000 
15,060 

- - - - - ---- - -
2,714,290 

104,280 
1.109,no 

-----------
1,214,040 

-- --- -- ----
4,050,4 20 

0 u 
---- - - --- -------- -

0 0 

5,590 2,540 
12,11110 5,1150 

2811,1100 131,140 
203,680 92,490 

1,900 860 
2,860 1,300 -- --- -- -- --- · -- - --

515,720 234,1 80 

0 0 
0 0 

--- - ----- --- - ---- -
0 0 

-- --- -- -- ---- -- ---
515,720 234, 180 

u 0 u lU,UYU ---- ----- ----- ---- - - -- - - - - - - - - - - ------
0 0 0 122,090 

240 180 0 37,970 
540 410 0 87,500 

12,170 9,170 0 1,961,280 
8,580 6,470 0 1,383 , 220 

80 60 0 12,900 
120 90 0 19,430 ---- - - - -- -- -- - - - - - -- -- --- -- --

21,730 16,380 0 3,5 02 , 300 

0 0 0 104,280 
0 0 54,860 1,164,620 -·- ----- - -- - - --- -. --- ------ ------- --- -
0 0 54,860 1, 268 , 900 

---- - ---- --- -- --- - - - --- ---- -
21,730 16,380 54 ,860 4,893,280 

255,670 
-· ----- --
s. 148,950 

154. 030 
-- - · - -- ----

5,902,980 
1,474,130 

--------- --
7,377,110 
2 , 581, 990 

· ----- --- --
9,95 9, 100 

Cl 
0 
tn Cl ---pl :;i:::, 

:::-• r-' 
I 

• \0 
+--

I 

°' -.J 
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ANA Off-Site Analyt ical Services 

ANA:02 Monit oring, Sarrpling & Analysis 

ANA:02 . 08 Samp ling Rad Cont .,m,nated Med ia 

ANA:02.08.02 Ground llilter Analysi s (YR 1) 

Ground lla t e r Analys i s (YR 

ANA:02 . 08 . 03 Gro11nd 11;,t cr· Analys is (YRS 2-1 

Gr ound lla t er Analysi s (YRS 

Sampli ng Rad Contaminated H 

Mon i t ur ing , San-p l ing & Anal 

Off -Sit e Ana lytical ~e rvice 

SUB Fix ed Price Contract or 

SUB: 01 Mobili zation & Preparator y 110 ,~ 

~IJB : 01 . U2 M1,l> 1li 1c l'c1:.u1111e l & Equipment 

~IJB:0 1 .0 / . 0 / HulHll LC l 1o11l t · 1 · 

Molli l 1 le Tr .:11 l er ~ 

Mobilize Personnel K tquipm 

~lJB:01 .04 ~etup/Con, t ruc t TeffV fac1l1ties 

SIJB:01.04 . 01 Es tabli s h facilities 

SUB:01 . 04 . 01 .02 Setup l r ailers 

Es t abl i sh faci l1t1 es 

SUB :01 .04 . 02 Cons t ruc t Decon Area 

91i· I 3291 .. 1161 

U.S . Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· 0 AREA REVERSE OSMOSIS 

0 AREA REVERSE OSMOSIS 
•• PROJECT INDIRECT SUMMARY · LEVEL 5 (Rounded to 10°s) •• 

QUANT I TY UOM 

17 .00 EA 

12 .00 EA 

TOTAL DIRECT OVERHEAD PROFIT BONO B&O TAX HAT HPR 

71,570 0 0 0 0 0 

50,520 0 0 0 0 0 

122,090 0 0 0 0 0 

12 2, 090 0 0 0 0 0 

122,090 0 0 0 0 0 

750 

750 

3,810 

3,810 

140 

140 

720 

720 

60 

60 

330 

BO 

10 

10 

30 

30 

0 

0 

20 

20 

0 

0 

0 

0 

TIME 13:40:49 

SUMMARY PAGE 10 

TOTAL COS I 

71,570 

50,520 

122,090 

122,090 

122 ,090 

970 

970 

4,91 0 

4 , 910 

UNIT COSI 

4210 .00 

0 
0 

4210 .00 CJ ~ 
~ ~ 
:::, r' 

I 

• 'E 
I 

°' --.J 
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Cons truc t Dccon Area 

, llB:01.04.03 Sit e ; urvcy 

Sit e Survey 

Setup/Cons t ruc t TeITfl Facili 

;us:01.05 Cons truct TeITf)orary Utilities 

Con s tnu · t l l•fll)Or iu-y lJt 1 l iti 

, IJH : 01. 06 Pre -Construc t ion Submittal s 

Pr e -Con,. truc t ion Subn11 ttals 

Mob i lization & Preparatory 

SUB:03 Site ~ork 

SIJB:03 .03 Earthwo, k 

Ea rthwo1k 

~I JU : 03 . 04 R uClds / Pa I k i ng / Cu r b~/ Ila I ks 

Roa,b/P,,o k I ng/ Cu1 bs /~a l ks 

, UB:03 . 05 Fenc ing 

rcnL lflg 

, IJU:03.06 tlt:ell ical Oi ,, tr11Jution 

El ec tri ca l Di s tribu ti on 

Site ~ork 

SUB:06 Gr oundwat er Coll ection & Contr ol 

SUB :06 . 01 Extracti on & Injecti on ~ell s 

9'H 329 1..1162 

U. S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSHOSIS 

D AREA REVERSE OSMOSIS 
** PROJECT INDIRECT SUMMARY· LEVEL 5 (R ounded to 10° s ) ** 

QUANT I TY UOM 

24 . 00 IIH 

4.00 EA 

TOTAL DIRECT OVERHEAD 

9,190 

1,000 

14,000 

1,750 

190 

2,660 

PROFIT 

790 

90 

1,210 

BONO B&O TAX HAT MPR 

70 

10 

110 

60 

10 

80 

0 

0 

0 

4,680 890 400 40 30 0 

10,000 1,900 860 80 60 0 

29,420 5,590 2,540 240 180 0 

5,000 

45, 160 

7,650 

10,000 

67 , 810 

950 

8,580 

1,450 

1,900 

12,880 

430 

3,900 

660 

860 

5,850 

40 

360 

60 

80 

540 

30 

270 

so 

60 

410 

0 

0 

0 

0 

0 

TIHE 13 :40:49 

SUHHARY PAGE 11 

TOTAL COSl 

11, 860 

1, 290 

18,060 

6,030 

12,900 

37,970 

6,45 0 

58,270 

9,870 

12,900 

87,500 

UN 11 COST 

494 . l U 

322~. f<I 
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SUB : 06.01.01 llell Drilling & Construction 

lie l l Drilling & Cons t rue ti o 

SUB:06.01 . 04 Operations and Maint enance 3 ,6 

Operations and Ma int enance 

SUB:06.01.9X Sit e Piping 

Si t e Pip ing 

Extraction & Injection llell 

Groundwa teo Collection & Co 

~UB : 13 Phy~icill T1c<1 t111cn t 

SUB:13 . 21 Reverse Osn~s,s 

Sill!: 13 .2 1. 01, Con:;to 11c t 1on of Pcrmam·nt Plan 

Cons truc t ion o f Pe1 ·mi.tnen t P 

Rever se Osmos is 

Phy~1cal Treatnot:nt 

SUB:20 Site Res torati on 

SUB:20 . 04 Revegetat i on ,,nd Plant 11 19 Yr 12 

Rcvcge l ,H i on and PLmt ing Y 

Site Restoration 

SUB:21 Demobilizati on 

SUB: 21 . 02 Demobilize h:o :,unnd ~ Equipment 

SUB:21.02.02 Dc11oob1l11<• 1,·,11lcrs· Yr 12 

91H 3291 .• i 163 

U.S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
** PROJECT INDIRECT SUMMARY· LEVEL 5 (Rounded to 10' s) ** 

QUANT I TT Uc»4 

12.00 EA 

600.00 Sf 

TOIAL DIRECI OVERHEAD PROfll BOND 8&0 TAX HAT MPR 

1,080,000 205,200 93,180 8,650 6,520 0 

138,000 26,220 11,910 1,100 830 0 

302,000 57,380 26,060 2,420 1,820 0 

1,520,000 288,800 131,140 12,170 9,170 0 

1,520,000 288,800 131 , 140 12,170 9,170 0 

1,072,000 203,680 

1,072,000 203,680 

1,072,000 203,680 

10,000 

10,000 

1,900 

1,900 

92,490 

92,490 

92,490 

860 

860 

8,580 

8,580 

8,580 

BO 

80 

6,470 

6,470 

6,470 

60 

60 

0 

0 

0 

0 

0 

TIME 13:40 :49 

SUMMARY PAGE 12 

TOTAL COS I 

1,393,540 

178,060 

389,680 

1,961,280 

1,961,280 

1,383,220 

1,383,220 

1,383, 220 

12,900 

12,900 

UNI! COSI 

116128.59 

2305. j / 
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Demobilize Trailers - Yr 12 

Demobilize Persol'Vlel & Equi 

SUB: 21 . 04 D e1oob 1 1 i z e 1 emp F ac i I i t i es 

SUB : 21.04 . 02 Remove Decon Area -Yr 12 

Remove Decon Area- Yr 12 

Demobilize TClfll Facilities 

SUB : 21.05 Di sconnec t Tempor ary Utilities 

0 I ~conrw< t l e nl)or .:u ·y Ut i lit 

~llB: 21 . 06 Post -Cons truction Subnittal s 

Po :.t - Con ~. t r u t.. t i on Su lA 11 ittal 

Demobilization 

Fixed Pr i ce Cont 1·ac t u1 

\-lll C \.le :, t 1 n~ hu u ~c Ha nt u rU Compa ny 

llltC:02 Honi t ori ny , Sa111p l1 ny & Anu l ysi, 

IIH C:02.08 Sanopl1ng Rad Cont amina ted Media 

IIIIC :02.08.02 Ground lla ter An.1 lys i s· Yr 1 

Gr ound lla t er Ana lys i s- Yr 

llttC:02. 08 .03 Ground lla t er Ana lys i s -Yr 2-12 

fi1111md U.it1 ·1 A11 ;il y:. 1 :. r ,· 2 -

IIHC:02.08.04 Ground lla t e r Mon i tor Safll)les 

9'H 3291 .. 116~ 

U.S. Army Corps of Engineers 
PROJECT DARERO: HANFORD; ER PROGRAM· 0 AREA REVER SE OSMOSIS 

D AREA REVERSE OSMOSIS 
•• PROJECT INDIRECT SUMMARY· LEVEL 5 (R ounded to 10's) •• 

QUANT I TY UOM TOTAL DIRECT OVERHEAD PROFIT BOND B&O TAX MAT MPR 

8 . 00 HR 

4 . 00 EA 

149 . 00 EA 

1U6 00 LA 

750 

750 

1,810 

1,810 

140 

140 

340 

340 

60 

60 

160 

160 

2,500 480 220 

10,000 

15,060 

1,900 

2,860 

860 

1, 300 

2,714,290 515,720 234,180 

60,410 0 0 

43,210 0 0 

10 

10 

10 

10 

20 

80 

120 

21,730 

0 

0 

0 

0 

10 

10 

0 

0 

0 

0 

20 0 

60 

90 

16,380 

0 

0 

0 

0 

0 

0 

0 

TIHE 13 :40 :49 

SUHHARY PAGE 13 

TOTAL COST 

970 

970 

--- ------- -
2,330 

----- -- ----
2,330 

3, 230 

12,900 
--- -- ------

19,430 
---- --- --- -

3, 502,3 00 

60,410 

llMI I COSI 

291 .26 

322~ . / 1/ 

405 .4 1 

1,11/ . t., 1 

0 
0 

0 t'T1 
---pl ~ 

::t> r-' 
I 

• '° +--
I 

°' --J 
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Ground Uater Monitor Sa"l'le 

Sa""ling Rad Contami nated H 

Moni tori 119, Sampling & Anal 

UIIC: 13 Phys ical T rca tm<:nt 

UHC:13 . 21 Reverse Os,oos is 

UH C: 13 .2 1.06 Pcr ~onnel !raining 

Pc r·s onnc l l rain ing 

UIIC : 13 .2 1.08 Operation .ond Main t (Yr s 1· 12) 

Operati on and Haint (Y rs 1· 

UHC : 13.21 . 11 Prepare Annual Repor t (Y r 1) 

Prepa, c· Annu,ol Report ( Yr 

Utll:15 . L l . l l l ' 1t.·p.i11 · A111111 . 1I ~'--' P" •t (Y1 ·. 2. 

Prcpaoc Annua l Report (Yrs 

Rc ver ~.c Osmos i s 

Physic a l Treatment 

Uc s ti ngh ouse Hanford Coo"an 

HANFOHD : ER PROGRAM 
Subcontr ac to r HPR 

SUBTOTAL 
Project Manage111e11 t /Construction Hgnt 

SUBIOT AL 
General & Ackn in/C0111oon Suppor t Pool 

SUBTOTA L 

9'i· J 3291.1165 

U.S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE DSMOSIS 
** PROJECT INDIRECT SUMMARY· LEVEL 5 (Rounded to 10°s) ** 

QUANT I TY U~ TOIAL DIRECT OVERHEAD PROF 11 B~O e,o TAX MAT HPR 

24. 00 HR 

1.00 YR 

2080.00 HR 

660 

104,280 

104,280 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6,900 0 0 0 0 0 

952,640 0 0 0 0 54,860 

90, 150 

60,070 

1,109,770 

1,109,770 

1,214,040 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4,050,420 515,720 234,180 

0 

0 

0 

0 

0 

21,730 

0 

0 

0 

0 

0 

16,380 

0 

0 

54,860 

54,860 

54,860 

54,860 

TIME 13:40:49 

SUMMARY PAGE 14 

TOTAL COS I 

660 

104, 280 

104,280 

6,900 

1,007,500 

90 , 1~0 

60,070 

1,164,620 

1,164,620 

1,268,900 

4,893,280 
255,670 

5,148,950 
754,030 

5,902,980 
1,474,130 

7,377,11 0 

UNI l COS! 

27 .62 

1007498 .01 

4 5 . 51, 
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lied 14 Sep 1994 
U.S. Army Corps of Engineers 

PROJ ECI DARERO: HANFORD: ER PROGRAM · D AREA REVER SE OSHOSIS 
D AREA REVERSE OSMOSIS 

•• PROJ ECT INDIRECT SUHHARY · LEVEL 5 (Rounded to 10' s l •• 

1 IHE 1J:40 : 4Y 

SUMMARY PAGE 15 

----- - -- -- --- - --------- - -- ------ ----------- ---- ---- ----- --- ---- ---- --- -------- -- ---- ----- --- ----- - --- -- ------- -- --- -------- -- -- -- -- -- -- --- ---- -- ----- -- ------ -- --- --- --- --- -
QUANT I TY UOH TOTAL DIRECT OVERHEAD PROFIT BONO B&O TAX MAT MPR 

Contingency 

TOTAL INCL 0\./NER COSTS 

TOTAL COST 

2,581 ,990 

9,959,100 

UNIT COSI 

tJ 
0 

tJ tT1 
---.., 
~ Pl ~-r' 

I 

• '-0 
+-

I 
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ANA Off - Site Analytical Services 
SUB Fixed Price Contractor 
UHC Uestinghouse Hanford C<lffl)any 

HANFORD; ER PROGRAH 
Overhead 

SUBTOTAL 
Pr ofit 

SUB TOTAL 
Bond 

SUBTOIAL 
B&O Tax 

SIJB l OT AL 
H.otc:1· ial/ Supp l y HPR 

TOIAL INCL INDIRECTS 
Sut,c011 t rac t o r MPR 

SIJU TOT Al 
Project Mo...11lil!J t: 11 1elll/(ons t1 uc t 10n Mgnt 

SIJB TOT AL 
Genera l & Admir,/C onmon Support Pool 

SUBTO TAL 
Cunt ingenc y 

TOlAL INCL OIJNL H COS TS 

91i· f 3291 .. 1167 

U.S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
** PROJECT DIRECT SUMMARY· LEVEL 1 (Rounded to 10's) ** 

OUANT I TY UOH l ABOR EOUIPHNI HAT/SUPP 

0 0 0 
13,550 2,920 7,010 

691,500 0 360,890 
-- ----- ...... -- ---- ----- -- - - - - ---. ---

705,050 2,920 367,900 

UNIT CST 

122,090 
2,690,810 

161,650 
-----------

2,974,550 

IIHE 13:40 : 4\1 

SUHHARY PAGE 16 

TOTAL cu~, 

122,090 
2, 714,290 
1,214,040 

4,050 ,4 20 
515,720 

4,566,140 
234, 180 

4,800,310 
21,730 

4,822,040 
16,380 

4, !l 18, 4 IO 
54,860 

4,893,280 
255,670 

5, 148,950 
754,030 

5 ,902,980 
1, 474 ,130 

7,377,110 
2,5 81, 9~0 

9,959,1 00 

UNI I (O~I 
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ANA: U2 Honi t uring, Sa-.:, ling & Anulysis 

Off -S it e Anu lytical ~e1v1ces 

SUB fix ed Pr i ce Con tr ac t or 

SUB :01 
SUB:03 
SUB:06 
SUB: 13 
SUB:20 
SUB:21 

Mobilization & Preparatory llork 
Site llork 
Groundwat er Collection & Control 
Physical Tr eatment 
Site Re s toration 
Demobil iz ation 

fix ed Price Con t rac t or 

\.JH C \.le~ t 1 nghous c ll c:1nf ord Company 

IIHC :02 Mon itoring, Sa-.:,ling & Ana lysis 
IIHC:13 Phys ical Tr catn~nt 

\.Jes t inghous e Hnn for d Co111p.-1ny 

HANFORD: ER PROGR AM 
Overhead 

~l lllllll Al 
1' 1 u t I I 

SUBTO TA L 
Bond 

SUBTOTAL 
B&O Tax 

SUBTOT AL 
Ma terial/Supply HPR 

TOI Al INCL I NO I RECTS 
Subcm, tract or HPR 

SU BTOTAi 
P,·oject M,mt,~L'IIIL'll t /Con ::i. truc tion Hgnt 

SUBTOTAi 

General K Ad111i11/C o n111o n Sl 1ppor t Pool 

SUBTOTAL 

9'H 329 L.1168 

U.S. Army Corps of Engineers 
PROJECT OARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSHOSIS 

D AREA REVERSE OSMOSIS 
•• PROJECT DIRECT SUHMARY - LEVEL 2 (Rounded to 10°s> •• 

0 0 0 __________ ,. 
- -- - -- -- -- - ·- ·------ --

0 0 0 

9,600 1,620 7,010 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

3,950 1, 110 0 . - - . - --. --- --- --- - ---- --- --- -- ---
13,550 2,92 0 7,010 

660 0 0 
690,840 0 360,690 

- --- -----.. - ---------- - ·---- --- ---
691,500 0 360,690 --- ---- ---- --------- -- ---- -------
705,050 2,920 367,900 

122,090 
- - -- ------ -

122,090 

11,000 
67,810 

1,520,000 
1,072,000 

10,000 
10,000 

-------- ---
2,690,810 

103,610 
58,040 

--- - - -- ----
161,650 

------ -----
2,974,550 

TIME 13 :40:49 

SlJMHAR Y PAGE 17 

TOTAL COSI 

1a,0•1u 

122,090 

29,420 
67,610 

1,520,000 
1,072,000 

10,000 
15,060 

2,714,290 

104,280 
1,109,770 

1,214, 040 

4,050 ,4 20 
515,720 

4, 5l6, 14 0 
234, llJU 

4,800,310 
21,730 

4,622,040 
16,380 

4,638,430 
54,860 

4,893,280 
255,670 

5, 148,950 
754,030 

5,902,980 
1, 474,130 

7,377,110 

UNI! COSI 
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Cont ingency 

TOTAL INCL DIINER costs 

0 
I 

N 
,-.. 
0 

9'i· 13Z9 I . I 169 

U.S. Arllf( Corps of Engineers 
PROJECT OARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
** PROJECT DIRECT SUMMARY· LEVEL 2 (Rounded to 10°s) ** 

QUANT I TY Uc»4 LABOR EOUIPHNT HAT/SUPP 

---- - - - --- - - - ---

UNIT CST 

TIHE 13 :40 :49 

SUHHARY PAGE 18 

TOTAL COST 

2,581 ,990 

9,959,100 

UNI T COST 
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91H 329 I .1170 

lkd 14 Sep 1994 
U.S. Aray Corps of Engineers 

PROJECT OARERO: HANFORD: ER PROGRAM· 0 AREA REVERSE OSMOSIS 
D AREA REVERSE 05"0S1S 

** PROJECT DIRECT SUMMARY· LEVEL 5 (Rounde<l to 10's) ** 

TIME 13:40:49 

SUMMARY PAGE 19 

---- ----- ---- -- -- --- ------ ----- ----- ---- ---- ----- ---------- ----- ----•--·-·---·------- --- -·--- ------ -- --·---- ------- ..... . ............... .. ................ .... .. .. .. ..... . .. ........... ................. .. .... . 
LABOR ECUIPMNT HAT/SUPP UNIT CST TOTAL COS! UNIT COST 

ANA Off-Site Analytical Services 

ANA :02 Mon itoring , Sampling & Analysis 

ANA:02 .UB Salfl, l ing Rad Contom1nated Media 

ANA:02.08.02 r.round ll a t e r Ana ly,, i s (YR 1) 

Ground lla t er Analys i s (YR 1) 

ANA :02.08 . 03 Gro111 1d 11.i t t.,r Anal y,, is ORS 2-12) 

Ground lla t er Ana l ysis (YRS 2-12) 

Sumpl ing Rad Contaminated Media 

Mon, t oring, Sampling & Ana lysis 

Off -S ite Ana lyt ical Se rvi ces 

SUB Fixed Price Con tract or 

SUB: 01 Mob i Ii zat ion & Prepar .i t o, y llo rk 

SUB:01.UZ Mobi l i,._, f'e,sonnel & Equipment 

SUB:0 1. 02 .02 Mobil I ze lr a i ler ~ 

Mu l>1l1t c lr;i1lc-r !> 

Mob i Ii ze Personriel & Equipment 

SUB:01.04 Setup/Cons t r uct kmp f aci liti es 

SIJB:01.04.01 Es t ab li sh Fae, I i t 1es 

SUB:01.04. 01 .02 Setup !rail ers 

Est ub I ish f ac I I , t I es 

SUB: 01. 04 . 02 Cons t rue t Oecon Area 

17.00 EA 

12 . 00 EA 

0 

0 

0 

0 

0 

0 

0 

3,000 

3,000 

0 

0 

0 

0 

0 

750 

750 

0 

0 

0 

0 

0 

0 

0 

0 

0 

810 

810 

71,570 

50,520 

122,090 

122 , 090 

122,090 

0 

0 

0 

0 

71,570 

50,520 

122,090 

122,090 

122,090 

750 

750 

3,81 0 

3,810 

4210 .00 

t::J 
0 

4210.00 t::J ~ 
j:J ~ ~-\ 
>- 'E 

I 

°' --.I 
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Cons truct Oecon Area 

SU!l: 01.04.03 Si t e Survey 

Site Survey 

Setup/Const r uct TCfll> facilities 

SUB : 01 . 05 Cons truc t Terrpora ry Utilities 

Construct Temporary Utilities 

SUB: 01 .06 Pre -Construction Submittals 

Pre · Cons truc t1 on Submittals 

Mobilization & Preparatory llork 

51 JU :0.l Si t e llor k 

SUB : 03 .03 Earthw uo • 

l o11 t hwor~ 

~lJll:U3.U4 Hoa<.1:, /Pa o king/C.,rlJs / llJlb 

Ho;,J:, /Par k I ng/111rbs /lla I ks 

SU!l :03 .US Fcnc 1119 

fenc ing 

SUB: 03 .06 El ec t rica l Di s tributi on 

ll cc t r1ca l Di s tribution 

Si tc llo rk 

SUB:06 Groundwa t eo Co llec ti on~ Cont rol 

SUB:06 . 01 Extracti on & Injection llells 

9'H 329 L. II 71 

U. S. Anny Corps of Engineers 
PROJECT OARERO: HANFORD: ER PROGRAM• D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
** PROJECT DIRECT SUMMARY · LEVEL 5 (Rounded to 10'sl •• 

24 . 00 HR 

4 . 00 EA 

4,350 

0 

7,350 

2,250 

0 

9,600 

0 

0 

0 

0 

0 

1,070 

0 

1,070 

0 

0 

1,B20 

u 

0 

0 

0 

0 

3,770 

0 

4,560 

2,430 

0 

7,010 

0 

0 

0 

0 

0 

0 

1,000 

1,000 

0 

10,000 

11,000 

5,000 

45, 160 

7,650 

10,000 

67,810 

TIME 13 :40:49 

SUMMARY PAGE 20 

9, 190 

1, 000 

14,000 

4,6B0 

10,000 

29,420 

'.J,UIJIJ 

4~ , 11,U 

7, 65 0 

10,000 

67,8 10 

UNIT COST 

.l8~.Y.l 

2sou.uo 
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SUB:06.01.01 llell Dri lling & Cons truction 

llell Dril l ing & Cons truc tion 

SUB:06 . 01 .04 Operations and Maint enanc e 3 , 6,9 

Ope rat ions and Maintenance 3,6,9 

SUB:06.01 . 9X Site Pipi ng 

Sit e Piping 

Extraction & Injec tion llells 

Groundwater Co llection & Control 

SUB:13 Physical t rea tment 

SUB:13 .2 1 Reverse Osmosis 

SlJU:13. 21.04 Con:. touc tion of Permanent Plant 

Cc ,1h t , u r t1 011 of Pcr m.1 ncn t Plant 

Revcr~e Osmo:.. 1 :-. 

Phys i cal lrea t rnc11l 

SUB:20 Si t e Re s toration 

SUB: 20 . 04 Reveget a ti on anu f'l .11 1t1ng Yr 12 

Rcvcge t a tion .:,nd Planting Yr 12 

Site Res t oration 

SUB : 21 Dcmobo I ozal ion 

SUB :21. 02 Oemobil 1ze ~cr s unncl ~ EquifX!lent 

SllB : 21.02.02 De11101>1 I Il e Tr~, l cr :. · Yr 12 

91H 3291.1172 

U. S. Army Corps of Engineers 
PROJECl OARERO: HANFORD: ER PROGRAM· 0 AREA REVERSE OSMOSIS 

DARE• REVERSE OSMOSIS 
•• PROJECT DIRECT SUMMARY· LEVEL 5 (Rounded to 10' s) •• 

QUAN! I TY UOl1 LABOR EOUIPMNI HAl/SUPP 

12.00 EA 

600 . 00 SF 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

UNI! CST 

1,080,000 

138,000 

302,000 

1, 520,000 

1,520,000 

---- · -- -- --
1,072,000 

·- - --· · -··· 
1,072 , 000 

--· --------
1,072,000 

10,000 

10 , 000 

llME 13 :40 :49 

SUMMARY PAGE 21 

lOlAL CU~l 

1,080 ,000 

136,000 

302,000 

1,520,000 

1,520,000 

1,072, 000 
·- --- -- · -- -

1,072,000 
- -··· · ··· · · 

1, 072 ,000 

10,000 

10 , 000 

UM 11 co~ I 

90000 .00 

11111,. I, I 
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lied 14 Sep 1994 

Demobilize Trailers -Yr 12 

Demobilize Personnel & Equipment 

SUB: 21. 04 Demob ii i ze Temp Facilities 

SUU: 21.04. 02 Remove Decon Arc;, · Yr 12 

Remove Dcc on Art:a · Yr 12 

Demobilize Tcrrp Facilities 

SUU : l l. 05 0 l!, c ormcct I empo, ..r y ll! i I it i cs 

Di sc onnec t Tcrrpora ry Utilities 

SUB: 21. 06 Post -Cons truction Subm itt als 

Po, t · Cons truc t1 on Submittals 

Demobilization 

f I J1.cd Pr ice Cont I actor 

1/HC 1/cs t inghousc Han f urd C~1~any 

I/HC: U2 Mon it or iny, 5aq,11ng & Analys is 

I/IIC:02 08 Samp l iny Rad ContJn11n.it cd Media 

I/IIC:02.0ll.02 Ground 1/a t cr An,ilys i:, · Yr 1 

L1 rn md ~ a t cr An.ilys 1s- Yr 

I/HC:02 . 08.03 Ground 1/a t cr Ana l ysis - Yr 2· 12 

G,ound 1/a t cr Ana lys is - Yr 2 · 12 

I/HC:02 . 08.04 Ground 1/a ter Monit or San-pies 

9'H 329 i .. 1173 

U.S. Arffr'/ Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
** PROJECT DIRECT SUMMARY· LEVEL 5 (Rounded to 10 1 s) ** 

QUANTITY Uc»1 LABOR EQUIPHNT HAT/SUPP 

8 . 00 HR 

4 . 00 EA 

149 . 00 EA 

106.00 EA 

0 

0 

1,450 

1,450 

2,500 

0 

3,950 

13,550 

0 

0 

750 

750 

360 

360 

0 

0 

1,110 

2,920 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7,010 

0 

0 

UNIT CST 

0 

0 

0 

0 

0 

10,000 

10,000 

2,690,810 

60,410 

43,210 

IIME 13:40:49 

SUMMARY PAGE 22 

TOTAL COST 

750 

750 

1,810 

1,810 

2,500 

UNll COS! 

225./"I. 

0 
0 

0~ 
~ ~ 
~- t;""' 
• 'E 

I 

°' 10,000 

15,060 

2,7 14, 290 

2500.00 ---l 

60 ,410 405 . 41 

43,210 407 .6 1 
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91i· 13291 .. 1 I 7~ 

U.S. Arlll)' Corps of Engineers 
PROJE CI DARENO: HANFORD: ER PROGRAM• D AREA REVERSE OSHOSIS 

D AREA REVERSE OSMOSIS 
•• PROJECT DIRECT SUMMARY· LEVEL 5 (Rounded to 10 1 s) •• 

IIHE 13 :40 : 49 

~lJHHARY PAGE 23 

-- ----- -- ---- --- ----- ------------- ------- ---- --------------------- -----·--- -- ---- - ---- ---------- -- --- ---- ---- -- -- --- --- -- -- ---- -- - ----- -- --------------- ---- --- ---- -· -- -- - --
QUANTITY Uc:»4 

Ground Mate r Moni tor S~les 

Sampling Rad Contaminated Hedia 

Honitor ing , Samp ling & Analysis 

UHC : 13 Physic a l Trea tme nt 

UHC : 13 .2 1 Rever se Osmosis 

UHC : 13.2 1.06 l'cr~o11nel I r aining 

Prr sonncl Training 

UII C:15 . l l .06 Upc1.ot1 011 and Ha111t (Yrs 1· 12) 

Ope ration and Hain t (Yrs 1- 12) 

UH C:13 . 21. 11 Prepare Annual Report (Y r 1) 

Prepare Annua l Report (Y r 1) 

UH C:13 . 21. 12 Pr epa re Annual Report (Yr s 2-12) 

Prepare Annua l Report (Y r s 2 · 12) 

Reverse Osmosi s 

Phy ~ 1 cal l rca tm1 : 11t 

Ucs tinghouse Hanford C""l'any 

HANFORD : ER PRUGR AH 
Overhead 

SUB TOT AL 
Prnf i t 

SUB IOI Al 
Bond 

SUBTOl Al 

24.00 HR 

1.00 YR 

2080.00 HR 

LABOR 

660 

660 

660 

1,100 

539,520 

90,150 

60,070 

690,840 

690,840 

691,500 

705 , 050 

EQUIPHNT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2,920 

HAT/SUPP 

0 

0 

0 

0 

360 , 890 

0 

0 

360,890 

360 , 890 

360 , 890 

367 ,900 

UNIT CST 

0 

103,610 

103,610 

5,800 

52,240 

0 

0 

58 , 040 

58,040 

161,650 

2,974,550 

TOTAL COS! 

660 

104,280 

104,280 

6,900 

952,640 

90, 150 

60 , 070 

1,109,770 

1,1 09,770 

1,214, 040 

4,050,420 
515,720 

4,566,140 
234,180 

4,800,310 
21,710 

4,822,040 

UNI! COST 

27 .62 

952642.\1~ 

43 . 34 
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9'H 329 L. II 75 

U.S. Army Corps of Engineers 
PROJECT OARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSHOSIS 

e&o Tax 

SUBIOTAL 
Material/Supply MPR 

TOI AL INCL I NO I RECTS 
Subcontractor HPR 

SUBTOTAL 

D AREA REVERSE OSMOSIS 
•• PROJECT DIRECT SUHMARY - LEVEL 5 (Rounded to 10°s) •• 

QUANTITY U0/4 LABOR EOUIPHNI 

Project HanJg e111,:11t/Construction Hgnt 

SUBIOTAL 
General & Admin/ColTTTlOn Support Poo l 

SUBIOTAL 
Contingency 

TO TAi. INCL UIJNtR cosrs 

UNIT CST 

TIME 13 :40:49 

SUMMARY PAGE 24 

TOTAL CO S I 

16,380 

4,838,430 
54,860 

4,893,280 
255,670 

5,148,950 
754,030 

5,902,980 
1,474,130 

7,377,110 
2,581, 990 

9,95 9 ,1 00 

UNII CO S I 

CJ 
0 
[Tl 

---:,;:, 
r-' 
' • 'E 
' °' --.J 
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9'H 3291.1176 

lied 14 Sep 1994 

DETAILED ESTIMATE 

U.S. ArJlt( Corps of Engineers 
PROJECT DARERO: HANFORD: Ea PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
ANA . Off·Slte Analytical Services 

ANA:02 . Monitoring, Sallf)ling & Analysis QUANTY UOH CREW 10 LABOR EQUIPMNT MAT/SUPP 

ANA . Off -Site Analyti cal Services 
ANA:02 . Monitoring, Saq,ling & Analysis 

ANA:02.08. Saq,ling Rad Cont-ineted Media 
ANA:02 . 08.02. Ground Water Analysi • (YR 1) 

A:.s11rrpt ions: 

AN A 

1. Assunc shuke -down peri od with following sa""ling of treatment system: 
first 2 days: San.,le eve r y four hours of influent and effluent 
(24 s~les) 

2 . 

3. 

4 . 

5 . 

Next 5 days: 1 sa""le per day of influent and effluent 
(10 sa""les) 
Next 7 weeks: 1 sa""le per week of influent and effluent 
(14 sarrples) 

1 sampl e per filter change out (1 week) of the influent and effluent 
for the 12-yr lifecycle 
( 104 sarrpl es/yr) 

Assume sampling of 7 mon1to r 1ng wells on a semiannual basis for the 
12 -yea r lifecycle 
(14 sarrples/yr) 

· l ut~l s amples = 166 

All on · s ite sarrple analyses performed by WHC mobile lab 

10¾ off-s it e verification analysis of reduced analyte list with CLP 
protocol. 
(10¾ of 166 - 17 ca ) 

A11.ily 1 v ti~ S.,11,p l c - Olf - :..itc 
L,,b 1( . U0 ~A 

17 . 00 EA 

o.uu 
0 

Ground \l at er An,,l ys is CYR 1) 0 

0 . UIJ 
0 

0 

0 .00 
0 

0 

UNIT CST 

4l10.UO 
71,570 

71,570 

TIME 13 :40:49 

DETAIL PAGE 

TOTAL COST 

4;/10 . UIJ 
71, 570 

71 , S 70 

UNIT COST 

4l 1U Uu 

4210 . 00 
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U.S. Arll'f Corps of Engineers lled 14 Sep 1994 

DETAILED ESTIMATE 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSHOSIS 

D AREA REVERSE OSMOSIS 
ANA. Off·Site Analytical Services 

ANA:02 . Monitor ing, Sa!ll'ling & Analysis QUANTY UOM CREII ID LABOR EQUIPHNT 

ANA : 02. 08 . 03 . Ground llater Analysis (YRS 2· 12) 
Assurpt ions: 

AHA 

1. Assune I s"""le per fllter change out (1 week) of the Influent and 
effluent for the 12 -yr llfecycle 
( 104 safll>les/yr) 

2. Assune sarr,pling of 7 monitori ng wells on a semiarv1Ual basis for the 12· 
year l if ecycl e 
(14 san,ples/yr) 

· Total Sarr,ples = 118 

3 . All on -s ite sarr,ple analysi s performed by IIHC IIIObile lab 

4 . 10X off-site verification analysis of reduced analyte list with CLP 
protocol 
(10~ of 118 = 12) 

Ana lyze Llll Scirr,ple . Off-site 0 .00 
Lab 12 . 00 EA 0 

0 . 00 
0 

-- - - - - - -- - - --- ------ --
Ground \l at er Ana l ysis ORS 2· 12) 12 . 00 EA 0 0 

--- ------- - - - -- ----- --
Sampling Rad Con taminated Media 0 0 

---- ---- --- ---------- -
Mon; t ar ing, Sarr,p l ing & Analys is 0 0 

------ --- -- --- --· · · -
Off Si l e An,,1 yt 1 ca l Se r vices 0 0 

HAT/SUPP 

0 . 00 
0 

···---- - ---
0 

·· --- ------
0 

-- --- ----- -
0 

- · · ·· · ··· - -
0 

UNIT CST 

4210 . 00 
50,520 

-----------
50,520 

-- - --- -- ---
122,090 

---- ---- ---
122,090 

--- ---- ----
122, 090 

TIME 13 :40 :49 

DETAIL PAGE 2 

TOTAL co~ I 

4210 . 00 
50,520 

50,520 

122,090 

122,090 

122,090 

UNI! COS! 

4210.00 

4210 . 00 
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DETAIL ED ESTIMATE 

9'H 329 f <t i 178 

U. S. Aniy Corps of Engineers 
PROJECT DARERO: HANFOIID: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
SUB. Fixed Prier Contractor 

TIME 13:40 :49 

DET AIL PAGE 3 

-- -- ------ --- ------- -- - -- --- -------- --- ------------ - ----- - --- - -- -- -- ------ --- ---- ---- --- --- ----- ----------- -- -- ----- ------- --- ----- ---- -- -- ------ -- -- -- ---- --- ---- -- --- -- ---SUB: 01. Mob ilization & Preparatory llork QUANTY UOM CREII ID 

~ IB . Fixed Price Contrac t or 
~UB: 01 . Mobilizat i on & Pr cpuratory llork 

SUB:01.02. Mobilize PrrsoMrl & Equipment 
SUB:01 . 02 . 02 . Mobilize Trailers 

FPC 53 Mob i l ize Field Of f ic e Tr ai l e r 

FPC S3 Mobili ze St orage Trai l er 

FPC S3 Mobi l ize Dccon Tr ai l er 

Mobi l ize Trai l cr·s 

Holli I ize Per sonnel & Equipment 

1.00 EA 

1 .00 EA 

1 .00 [ A 

LABOR EOUIPNNT 

0.00 250 . 00 
0 250 

0 . 00 250 .00 
0 250 

0 . 00 250.00 
0 250 

- - - - - - - - - - - --- -- ------
0 750 

- --- - -- ---- ------- ----
0 750 

KAT/SUPP UNIT CST 

0 . 00 0 . 00 
0 0 

0. 00 0 . 00 
0 0 

0.00 0 .00 
0 0 

-- - - ----- ---------- -
0 0 

---- ------ - ---- -- ---- -
0 0 

TOTAL COST 

25 0 . 00 
250 

250 .00 
25 0 

250.00 
2~0 

750 

750 

UNIT COS T 

250. 00 

250.00 

t~.dJ . (JIJ 



o 
I 

N 
N 
0 

lled l4 Sep 1994 

DETAILED ESTIMATE 

SU8 :0l . Mobilization l Preparatory llork 

SUS: Ol . 04 . Setup/Construct Te!Tf> Facilities 
SUS :01 . 04.0l. E,;tabl i5h Fae i I ltlu 

SUS :01.04 .0l.02 . Set up Tr ail .,rs 

M fP C S3 Se t up field Office Trailer 

M FPC S3 Se t up Storage Trailer 

M FPC S3 Setup Oecon Trail er 

Se tup Traile rs 

Es t ab li sh Faci lities 

9'f 13291.1 ~ 79 

U.S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

0 AREA REVERSE OSMOSIS 
SUB. fixed Price Contractor 

QUANTY UOt4 CREW ID LABOR EQUIPMNT HAT/SUPP 

l000.00 0 . 00 269.50 
l .00 EA 1,000 0 270 

l000.00 0 .00 269. 50 
l .00 EA 1,000 0 270 

1000 . 00 0. 00 269 . 50 
1. 00 EA 1, 000 0 270 

- - - - - - . -- -- ---------- - -- --- --- -·-
3,000 0 809 

------ ----- --------- - - · ··- -- --·--
3,000 0 809 

UNIT CST 

0 . 00 
0 

0.00 
0 

0.00 
0 

- - - - - - - .. - - -
0 

-----------
0 

TIME l3:40:49 

DETAIL PAGE 4 

TOTAL CO ST 

1269.50 
1,270 

1269 . 50 
1, 270 

1269 .50 
1, 270 

3,809 

3,809 

UNIT COST 

1269.'.>0 

1269 . 50 

1269 . '.>0 
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DETAILED ESTIMATE 

9'U 3291 .. 1180 

U. S. Anny Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
SUB. Fixed Price Contractor 

SUB:01 . Mob ilization l Preparatory llork QUANIY UOH CREW ID LABOR EQUIPMNT HAT/SUPP 

SUB : 01 . 04 . 02 . Cons truc t Decon Area 
llork to be Performed: 
Construct decontamination area/pad for equipment and vehicles . 

Crew and Equipment: 
Fixed Pr ice Contractor: 1 Group 6 Ope rator, 3 Group 1 Laborers, 

Equi pment : 1 backhoe, 
and 3 G,oup 2 Laborers 

1 pickup truck 

Output: 
As suned duration for this activit y i s 3 crew days. 

FPC S3 Laborer Group· 1 25 . 20 0.00 0.00 
3 ea 72 .00 HR 0029 1,814 0 0 

fl•C S3 l cil,orcr Lruup - 2 25 .50 o.uo 0 .00 
3 •·a U .UIJ IIW 0030 1,836 0 0 

f PC S3 G1 oup -6 Power Equi pment Operator 29. 10 0.00 0.00 
1 e a 24.00 HR 0039 698 0 0 

FPC S3 Small lool s 2 ea 0.00 1.39 0 . 00 
48.00 HR XMIXX020 0 67 0 

FPC S3 TRK,IIIIY,4X4 ,F250, 3/4T,8800 GVII 0 .00 7. 31 0 . 00 
4X4 3/4 TON PICK · UP 24 . 00 HR T50F0004 0 175 0 

1 ea 

ll' L :, ; II YO [XCAV, IN~ Hill ,- ~ u liKl, t.X4 0 .00 34 _1,4 u.uo 
III DNO -SCO~IC I <:a i4.UU IIW 11.I UUAOOI 0 tJ26 0 

M FPC S3 Const ruction Ma teria l s /Supplies 0 .00 0.00 2156.00 
Allowance 1. 00 LS 0 0 2,156 

M FPC S3 All owance for l ank 0.00 0.00 1617 . 00 
As~ume 1000 ga l plas ti c t ank 1. 00 EA 0 0 1, 617 
fo r water collection 

- --- ------- ·---- - -----
Con:. true t Oecon Area 24 .00 IIN 4,349 1,069 3,775 

TIME 13:40:49 

DET AIL PAGE 5 

UNIT CST TOTAL COS! UNIT COST 

0 . 00 25 . 20 
0 1,814 25.20 

0 
0 

0 . 00 25.~[) 0 m 
0 1, 1:136 ~J .JU --""'I !A::l P> ~- r-' 

I 

0.00 29 . 10 >- '-D 
0 698 29. 10 .i,.. 

I 

0.00 1.39 °' -...) 
0 67 1. 39 

0 .00 7. 31 
0 175 l. ·11 

0 .00 .14 -''· 
0 ll,6 .1 4 '1,4 

0.00 21 56 .00 
0 2, 156 2156.00 

0 . 00 1617 .00 
0 1, 617 1617. 00 

-- --- - ----- --------- --
0 9, 190 ·1u2 _ 91 
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DETAILED E~TIHAJE 

SUB:01 . Mobi lization & Preparatory ~ork 

9'i· l 3Z9 I .. 118 ! 

U. S. Army Corps of Engineers 
PROJECl DARERO: HANFORD: ER PROGRA" · 0 AREA REVERSE OSMOSIS 

0 AREA REVERSE OSNOSIS 
SUB . Fixed Price Contractor 

QUANTY UOH CRE~ ID LABOR EQUIPMNT MAT/SUPP 

1 IH E 13 :40:4\1 

DETAIL PAGE 6 

UNIT CST TOTAL COS! UNI 1 COS! --- - - --- --- -- - .. .. .. --- -- - -- -- ------- ---- .. --- - -- --- - -- --- - --·--- ... - .. --------- ---- - -. ---- - -------- - -- - --·------· --. - - -- ..... ------ --- -- ----- -- --- ---- ---- .. --·--- -- - . - - - - - - ...... --- --
SUB : 01.04 .03. Site Survey 

FPC S3 Allowance for Site Survey 
1 . 00 LS 

Site Survey 

Se tup/C ons truct Teflll facilities 

0.00 
0 

0 

7,349 

0 . 00 
0 

0 

1,069 

0.00 
0 

0 

4,582 

1000.00 
1,000 

1,000 

1,000 

1000.00 
1,000 

1,000 

13, 999 

1000 .00 
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UccJ 14 Sep 1994 

DETAILED ESTIMATE 

SUB:01.05 . 

H FPC S3 

M FPC S3 

M FPC S3 

Cons truct Terrporary Utilities 

Allowance for Te""°rery Power 

A 11 owance for l e l ephone 

All owance for 1 cnvorary Uater 
and Sewer Service 

Cons truct le""°ra r y Utilities 

9'H 329 I .. 1182 

U.S. Army Corps of Engineers 
PROJECT OARERO: HANFORD; ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
SUB . fiKed Price Contractor 

500.00 lf 
1.00 0. 00 
500 0 

500 .00 lf 
0 . 50 0.00 

250 0 

500 . 00 LF 
3 . 00 0 .00 

1,500 0 

1.08 
539 

0 . 54 
270 

3.23 
1, 617 

- - -- - - ----- -- ------ -- - ·-- --------
2,250 0 2 , 426 

TIME U:40:49 

DElAIL PAGE 7 

0.00 2 . 08 
0 1,039 2 . U8 

0 .00 1.04 
0 520 1. 04 

0.00 6 . 23 
0 3, 117 6 .23 

- - - - - -. -- -- ------ ---- -
0 4,676 
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DETAIL ED ESTIMATE 

SUB : 01. Mobilization & Preparatory Uork 

SUB :01 . 06 . Pre- Cons truct ion Submit tel& 

FPC S3 All owance fo r Pre-Construct i on 
Submittal s by Fixed Price 
Contractor 

Pre -Cons truc ti on Subui tt a ls 

Mobil i za t ion & Prepara tory Uork 

9'i· l 329 I • I 183 

U. S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVER SE OSMOSIS 

D AREA REVERSE OSMOSIS 
SUB. Fixed Price Contractor 

QUANTY UOl4 CREU ID LABOR EQUIPMNT MAT/SUPP 

0 . 00 0.00 0 . 00 
4 . 00 EA 0 0 0 

----- -- -- -- ---- - -- -- -- - ----- -----
4 .00 EA 0 0 0 

-------- --- ---- -- ----- --- -- ----- -
9,599 1,619 7,007 

TIME 13 :40 :49 

Ol TAI L PAGE 8 

UNIT CST TOTAL cost UMIT cost 

2500.00 2500 . 00 
10,000 10,000 2500 .00 

---- - ---- - - -- --- -- ----
10,000 10, 000 2500.00 

----------- ----- --- ---
11,000 29 ,4 24 

-· --- --- - - - - - - - - - --- ----- -
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DETAILED ESTIMATE 

91H 329 f .. 1184 

U.S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
SUB. fixed Price Contractor 

TIME 13:40 : 49 

DETAIL PAGE 9 

~UB : 03 . Site Work -- - - - - - - - . - - - . - - - - - - - - - - - - -- -- - - -- - -- - - - -- - - - - --- - ----- - - - - . - - -- - - - . - - - -- - - -- - - - - . - - - - - - - . -- - - - -- -- - - - - - - - - - - - - - - . - - - . - - -- - - - - - --- - - - - - - - - - - - - -- - - - - - - - -- - - - - - - - - - - - - - - - - - . -
QUANTT UOl4 CREW ID LABOR ------- ---------- ----- ----- --------------- ----- -------- -- -----· ------·--- --- -- ----- --- -- -- --- ---- -- ---- -- --- ----- ---------- --- ------------------- --- --- ------- ----- ---- ---- -EQUIPMNT MAT/SUPP UNIT CST TOTAL COST UN 11 COSI 

SlJB : 03. Si te Wor k 
SUB : 03.03. Earthwork 

FPC S3 Allowance for Si te Preparation 

L irt hwork 

1.00 LS 
0.00 0 . 00 

0 0 
--- -- - ----- -- ---- -----

0 0 

0.00 5000 . 00 5000 . 00 
0 5,000 5,000 ~000.UU - - - .. - - --- - . -- -------- . - - - - - --- --
0 5,000 5,000 
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DETAILED ESTIMAIE 

5UB:03 . Site ~or k 

S118:03.04 . Roads /Parking/Curbs/~alks 

FPC S3 Allowance for Access Road 

fPC S3 All ownnce Gr ave l Parking Area 

FPC S3 Access Roads t o ~e ll s 
Assune 1500 If of road per 
well, 10 ft wide, native 
material s 
1500 If/wel l • 12 we l Is =18,000 
lf 

R0 .. ds/ l' J l ~ 1n9/Curbs / ~a llc. s 

91~· 13291 .. 1185 

U.S. Armv Corps of Engineers 
PROJE CT DARERO: HANFORD: ER PROGRAM· 0 AREA REVER SE OSMOSIS 

0 AREA REVERSE OSMOSIS 
sue. Fixed Price Cont rac tor 

QUANTY UOM CRE~ ID LABOR EQUIPMMT MAT/SUPP 

0 . 00 0 . 00 0.00 
400 .00 SY 0 0 0 

0.00 0 . 00 0.00 
300 .00 SY 0 0 0 

0.00 0 . 00 0 .00 
18000 Lf 0 0 0 

0 0 0 

UNIT CST 

10 . 00 
4,000 

10 .00 
3, 000 

2.12 
38,1 60 

45, 160 

TI ME 13 :40:49 

DLI AIL PAGE 10 

TOTAL CO ST UNIT COSI 

10 . 00 
4,000 10 .00 

10.00 
3, 000 10 .01) 

2 . 12 
38, 160 2 . 12 

45, 160 
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DETAlltD ESTIMATE 

~UB:03. Site llor k 

SUB:03.05. fencing 

FPC S3 Allowance for Permanent Fencing 

U. S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
SUB . Fixed Price Contractor 

QUANTY UOM CREW ID LABOR EQIJIPHNT HAT/SUPP 

0.00 0.00 0.00 
Assune 7 ft high security fence 350 .00 lf 0 0 0 

FPC S3 Allowance for Entrance Gate 0.00 0.00 0 .00 
1. 00 EA 0 0 0 

---- . - ----- --- ---- --- - ·------ -- --
fenc i ng 0 0 0 

UNIT CST 

21.00 
7,350 

300.00 
300 

-- - - - -- - -- -
7,650 

TIME 13:40:49 

DElAll PAGE 11 

TOTAL COS I UN IT CO~ I 

21.00 
7,350 21. 00 

300.00 
300 300 . 00 

- - - - - -- - -- -
7,650 
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I 

N 
N 
00 

lled 14 Sep 1994 

DETAILED ESTIMATE 

SUB: 03. Site llork 

SUB:03.06. Electrical Distribution 

fPC S3 Al l owoncr for Site Elect.-ical 

El ec t rica l Distribution 

s It £: llork 

9'{ 1329 I ~ 1187 

U.S. AN!ff Corps of Engineers 
PROJECT DARERO : HANFOIIO; ER PROGRAM· 0 AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
SUB. Fixed Price Contractor 

QUANTY UOH CRE~ ID LAB OR EQUIPMNT MAT/SUPP 

1 .00 LS 
0 .00 

0 

0 

0 

0.00 
0 

0 

0 

0 .00 
0 

0 

0 

UNIT CST 

10000.00 
10,000 

10 , 000 

67,810 

TIME 13:40:49 

DETAIL PAGE 12 

TOTAL COSI 

lUUlJO.OlJ 
10, 000 

10,000 

67,810 

UNI I COSI 

lOOOU .00 
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'D 

ll t:d 14 Sep 1994 

DETAILED ESTIMATE 

9'H 329 I • I I 88 

U.S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
SUB . Fixed Price Contractor 

TIME 13:40 :49 

DETAIL PAGE 13 

- - - . - - - - - - - - - - - - - - - - - -- - - - - - - - -- - - - - - - -- - - - -- -- -- - --- -- - - - - - - - - - - - - - - -- ---- - - - - - ---- - - - - - - -- - -- - - -- - - --- - - - - . . - . - - - - - - - - -- - - - - - -- - - - - - - - --- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -
SUB:06 . Groundwater Collection, Control QUANTY UOM CREW ID 

SUB:06 . Groundwater Collecti on & Control 
SUB :06.01. E•traction & Injection Wells 

SUB:06.01.01. Well Drilling' Construction 

FPC S3 Dr i 11 /Ins t a I I E•tr/lnject Wells 
Nut e: 6 new c•traction 1200.00 lF 
and 6 new injection wells, 100 
ft deep, 8 in diameter, sc reened 
for 50 ft. Unit cos t is 
as suned to include handling and 
packaging of contaminated 
wel I cutt i ng ~. , transport to the 
di sposal facility, and 
assoc iat ed dis~osa l fees. 

FPC S3 Al I owance tor We i I Pumps · 10 gprn 
6 . 00 EA 

fPC S3 All owance for Control s and 
Connec tions at llell Heods 12.00 EA 

fPC S3 All owance for I.later level 
Mon itoring Ins trumentation 30 . 00 EA 
Assune 5 peizometers per 
extraction well using wel I 
po ints 

FPC S3 A 11 owance for llcl I lteacJ Covers 
Ass une ma11hol e type cover at 
each we 11 head 

12 .00 EA 

fPC S5 All owance t o r lkll 1 e,. 1 ing 
l l.UU LA 

11.-1 I Dr 1111119 & Cons truction 12 . 00 EA 

LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COS! 

0.00 0 . 00 0.00 700 . 00 700 . 00 
0 0 0 640,000 840,000 700.00 

0.00 0.00 0.00 3000 . 00 3000 .00 
0 0 0 18,000 18,000 300u .OO 

0 . 00 0.00 0.00 10000 . 00 10000.00 
0 0 0 120, 000 120,000 10000 _ (I() 

0.00 0 .00 0.00 1000.00 1000.00 
0 0 0 30,000 30, 000 1000 . 0(1 

0.00 0.00 0 . 00 1000 . 00 1000 .00 
0 0 0 12,000 12,000 1000 IHI 

0 . 00 0.lJII u.uo ~000.00 ~ UIIU . llfl 
0 0 0 60,000 60, CJ OO ~U(JII . IH I - - - - - - - -- -- ----- - -- --- . - - . - ------ ···· -------
0 0 0 1,080,000 1,080 , 000 ',10000 .0U 

0 
0 
tT1 0 --'"1 
~ Pl 

::t, t-< 
I 

• 'D 
+'-
I 

°' --J 
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0 

9'1· 13291 .. 1189 

ll uJ 14 Sep 1994 

DETAILlD ESIIHAIE 
U.S. Army Corps of Engineers 

PROJECT DARERO: HANFORD: El PROGRAM· D AREA REVEkSl OSMOSIS 
D AREA REVERSE OSMOSIS 

SUB . Fixed Price Contractor 

~U!l:06. G1 CJun<lwater Collection & Control QUANTT UOM CREW ID LABOR 

SUB:06 . 01.04. Operations and Maintenance 3,6,9 

FPC S3 Allowance for Well Workover 
Assune 1 every 3 yrs for each 
well for the 12·year lifecycle . 
llorkover s performed in years 3, 
6,9 

FPC S3 All owance t or llel l Plfil> 
Rep lacement 
Assune 1 purp replacement per 
production well every 3 years 
f or the 12 -year lifecycle. 
Pumps r epL, ced in years 3,6,9 

l >p1· 1 ;,t i on· . .ind M.11 n tcnanc c 5,6,9 

12. 00 EA 

6.00 EA 

0.00 
0 

0.00 
0 

0 

0.00 
0 

0 . 00 
0 

0 

HAT/SUPP 

0 . 00 
0 

0 .00 
0 

0 

.... 

UNIT CST 

10000 . 00 
120,000 

3000 . 00 
18,000 

136,000 

I IHE 13:40 :49 

DtlAIL PAGE 14 

TOTAL COS I 

10000.00 
120,000 

3000 . 00 
18,000 

UH, 000 

UNI! COS I 

10000.00 

3000 . 00 
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ll cd 14 Sep 1994 

DE TAIL[D EST IMATE 

9'H 3291 ~ 1190 

U.S . Aray Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
SUB . Fixed Price Contractor 

TIME 13:40:49 

Dll AII PAGE 15 

~IJB:06 . Gr oundwater Collec tion & Control -- ----- - -- - ------ ------ -- -- --- - --------- --- --- -- -- -- ----------- - ---- -- - --- ---- -- ----- -- -- --- --- - ·-- ---- --- ---- -- -- ---------------- -- ---- ---- - --- ·· --- -- --- ---
QUANTY UOH CREII ID LABOR MAT /SUPP UNIT CST TOTAL COST UNIT COS I 

SllB :06 .01 . 9X . Sit e Piping 

FPC S3 Allowance for Piping from llel l 0 . 00 0.00 0 . 00 18.00 18 . 00 Head to Treatment Plant 9000 . 00 Lf 0 0 0 162,000 162,000 18 .00 Assune 1500 If of double wall 
PVC piping per extraction wel I. 
1500 l f /well X 6 wells = 9000 
l f 

FPC S3 All owance for Leak Detection 0.00 0 . 00 0.00 5000 . 00 5000 . 00 1.00 LS 0 0 0 5,000 5,000 5000 . 00 FPC S3 All owance for Force Hain 0.00 0.00 0.00 15 . 00 15. 00 Di sc harge Piping 9000 .00 I f 0 0 0 1.15,000 1.15, 000 , ~ _ (1(1 
Assune 1500 lf of single -wall 
PVC pi p ing per injection well 
1500 l f /well X 6 wells = 9000 
lf 

· --- - --- ---- --- ----- - -~ 11 l' •• 1p1• •~ 
0 0 0 302,000 302,000 

----------- -- --- --- --- -- -- ----- -- -- - - --- - -- - -- - -- -- --- -Extraction & Injection llells 
0 0 0 1,520,000 1, 520 , 000 --- -------- - --- -- - --- - -- - - ... - - . - - - --- --. --- ----- --·- --Groundwater Co llection & Control 
0 0 0 1,520,000 1,520 , 000 

tJ 
0 

tJ tT1 
----~ ~ 

::::-• r-' 
' >- \Q 

.J-
' °' -..J 
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9'H 329 I . 1191 

U.S. Army Corps of Engineers lkd 14 Sep 1994 

DETAILED ESTIMAIE 
PRDJECl DARERO : HANFORD: ER PROGRAM· 0 AREA REVERSE OSMOSIS 

5UB: 13. Phys i ca l Treatment 

SUB: 13 . Physical I reatment 
SUB:13.21 . Reverse Osmosis 

0 AREA REVERSE OSMOSIS 
sue . Fixed Price Contractor 

QUANTT UOl1 CREW 10 LABOR 

SUB:13 . 21.04. Construction of Permanent Plant 

Fl'C 53 r I(( i l V,Jl (.' .ind lnstal l Building 0.00 
f uundati un 600 . 00 Sf 0 

fPC 53 Ins tall Butl er Building 0.00 
A~sume a prefabricated heated 600 .00 SF 0 
building CC>ff'9lete with fraae, 
doors, r oll up doors, gutters, 
ins ulation, and roof vent . 

FPC S3 Reverse Os mus ls 0 . 00 
Equipment/Stagi ng 1.00 LS 0 
Includes 1 · 60 gpm treatment 
s ys tem, 225-psi inlet pressure, 
lOX re j cc t 

FPC S3 Vapor ReC Oll1)fC S SI On Evapor at o r 0.00 
Capacity= 60 gpm x 0.1 = 6 9pm, 1.00 LS 0 
includes startup boiler, 2X 
reject 

FPC S3 Rot a ry Drun Filter/Dryer 0.00 
Liquid loading = 60 gpm X 0. 1 X 1.00 LS 0 
0.02 = 0. 12 gpm = 60 lbs/hr, 
Drying area = 10 s f 

Fl' C !:> 3 ~ ll · .1111 {;f ' lll'I .1\ 11 1 o.ou 
lv.opo, ate 0. l l yp,u . 6U lbs/hr 1. 00 I.!> 0 
103,000 BlU 

fPC ~.s All owanLe for Bldg Electrical 0 . 00 
Inc ludes I i ght ing, fixtures, 600.UO St 0 
mo tor starters, controllers, 
junction boxes, transformer, 
chart recorder s , annunci ator !:> , 
panels, conduit, and wiring. 

FPC S3 A 11 owance for Bldg Mechanical 0 . 00 
Inc ludes equipment installa tion 600.00 SF 0 
and coMections, 
controls/instrument a tion, 
int er i or piping (plastic), fl oor 
dra i ns and piri ng, and HVAC. 

---- - - - - - - -
Co n ~t ruc t1 un o t Pe, mancnt Pl ant 600 .00 Sf 0 

EQUIPMNT MAT/SUPP 

0 .00 0.00 
0 0 

0.00 0.00 
0 0 

0.00 0.00 
0 0 

0.00 0 . 00 
0 0 

0.00 0.00 
0 0 

0 . Ull o.uu 
0 0 

0.UO 0 .00 
0 0 

0. 00 0 . 00 
0 0 

0 0 

TIME ll:40:49 

DllAIL PAGE 16 

UNIT CST TOTAL COS! UNI! C05 I 

20.00 2U.00 
12,000 12,000 20 .U(J 

20.00 20.00 
12,000 12 , 000 20 . 00 

66400 .00 86400.00 
86,400 86,400 86400.00 0 

0 
0 tT1 

---..., 
~ s::>l 

500000 . 00 500000.00 :::, l' 
I 

500,000 500,000 500000 . 00 • '° ~ 
I 

°' --..I 
406000 .00 406000.0U 

406,000 406,000 406000. C¥J 

IWO. UU ILII U.lJll 
1,600 1,600 ltiU II . IJIJ 

40.00 ~0 . 011 
24, 000 l 4 , 000 411. IJ IJ 

50.00 50.00 
30,000 .S0,000 50.00 

- -· · ·· · · ··· 
1,072,000 1,072,000 1 /llv . 6/ 



tJ 
I 

N 
t,.) 
t,.) 

lied 14 Se p 1994 

DETAIL ED ESTIMATE 

91{· f 329 L.1192 

U. S. Artny Corps of Engineers 
PROJECT DARERO : HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
SUB. Fixed Price Contractor 

TIME B : 40 : 49 

DET AIL PAGE 17 

- - - - - - . - - - - - - - - -- - - - - - - - - - -- - - - ---- - --- - - - -- - - - --- - - - - - - - - - - . - - . - - - - - - - - . - . - -- - - - - -- - - - - - - - - --- - - - - - - . - - - - - - - - - - - - - - - - - --- - - - - ---- - - - -- - - - - --- - - - -- - - - - - - - - - - - .. - - - - - . -~UH: 13 . Ph ys iL a l Treatment QUANTY UOl1 CRE~ ID 

Phys i ca l Trea tment 

LAB OR 

0 

0 

EQUIPMNT 

0 

0 

MAT/SUPP 

0 

0 

UNIT CST 

1,072 ,000 

1,072,000 

TOTAL COSI 

1 , 0 72 , 000 

1,072 , 000 

UNIT COST 
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lled 14 Sep 1994 

DET~llED E~TIHAIE 

SUB:20. Sile Res toration 

SUB:20 . Sile Restoration 
SUB :20.04 . Revegetation and Planting Yr 12 

FPC S3 All owance for Site Restoration 

Rev.:ye t ati on and Pl anting Yr 12 

Si t e Restoration 

9'1· I 329 i .. 1193 

U. S. Army Corps of Engineers 
PROJECT DARERO: HANfORD: ER PROGRAM· 0 AREA REVER SE OSMOSIS 

D AREA REVERSE OSMOSIS 
SUB. Fixed Price Contract or 

QUANTY U<»4 CREW ID 

5000 . 00 SY 

LABOR 

0 . 00 
0 

0 

0 

EQUJPHNT 

0.00 
0 

0 

0 

HAI/SUPP 

0 . 00 
0 

0 

0 

UNIT CST 

2 . 00 
10,000 

10,000 

10,000 

T IHE 13 : 40:49 

ULIAll PAGE 18 

TOTAL COST 

2.00 
10, 000 

10,000 

10, 000 

UNIT COS I 

2.00 
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9'H 329 I .1 I 9~l 

U. S. Army Corps of Engineers \led 14 Sep 1994 

DETA ILE D ESI IHA I E 
PROJECI DARE RO : HANFOltD: ER PROGRAM· D AREA REVE RSE OSMOSIS 

D AREA REVERSE OSMOSIS 

,uu: 21. Dc111ob1 l i zat i on 

SUB:21. Dcioob ilizat i on 
SUB : 21 . 02. Demobilize Per sonnel & Equiµnent 

SUB:2 1. 02.02. Oe100bilize Trai l ers-Yr 12 

FPC S3 Dcu,ob I ie ld Offi ce Tr a il er 

f PC S3 DenK~l Storage Trailer 

f PC S] Demob Dec on Trail er 

D"mubilize lr~ilers· Yr 12 

0t.'111<J b J l i ze Per~ormc l & Equ ipnent 

sue . Fixed Price Contractor 

QUANIY UClM CREW ID l AB OR EQUI PHNT 

0.00 250 .00 
1. 00 EA 0 250 

0. 00 250.00 
1. 00 EA 0 250 

0.00 250.00 
1.00 f A 0 250 

·--- ------ .. --- --- --- --
0 750 

0 750 

HAI/SUPP 

0.00 
0 

0 .00 
0 

0 .00 
0 

0 

0 

UNIT CST 

0 . 00 
0 

0 .00 
0 

0.00 
0 

------- ----
0 

0 

T IHE 13:40:49 

OEI AI L PAGE 19 

IOTAL CO, I UNI I CO~I 

250.00 
250 250.00 

250.00 
250 250.00 

2~0 . 00 
2~0 ~50.0!J 

-- --- ----- -
750 

750 

CJ 
0 

CJ rn 
---..., 
~ PJ 

::!· r-' 
I 

• '° +-
I 

0\ 
-._) 
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91~· l 3291 .. 1195 

U. S. Army Corps of Engineers lied 14 Sep 1994 

DETAILED ESTIMATE 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
SUB. Fixed Price Contrac tor 

5UB:2 1. Demobilization 

SUB:21 . 04 . Den~bilize T~ Facilities 
SUB:21 . 04 .02 . Remove Dec on Area · Yr 12 

llork to be Perforlned: 

QUANTT UOH CREW ID LAB OR 

Remove decontamination area/pad for equipment and vehicles. 

fPC :;3 

FPC S3 

fPC S3 

FPC S3 

FPC S3 

11'1. ~5 

Crew and Equipment: 
f 1xcd l'r1ce ContraCl or : 1 Group 6 Orc ro t or, l Group 1 Laborers, 

and l Ii, o,ip 2 Labor cr s 
Equi p ,,c11t: 1 backhoe, 1 pickup truck 

Output: 
Assuned duration tor this ac t i vit y is crew day . 

G1 oup · 6 Power Equipment Operator 29 . 10 
1 e J 6 . 00 IIR 0039 213 

Laborer Group · 1 25. 20 
3 ea 24.00 HR 0029 605 

L dbu r e r Group 2 25 . 50 
3 ea 24.00 HR 0030 612 

ltYlJ EXCAV, TR~ MT 0 , . 5 CY 810 , 6X4 0 . 00 
HYOHO·SCOPIC 1 ea 6 .00 HR H30BA001 0 

TRK,HIIY,4X4,F250,3/4T,BBOO GVII 0 . 00 
4X4 3/4 TON PICK · UP 6 . 00 HR T5 0F0004 0 

1 ea 

!->m, 111 1 uu l · L l°<I o.ou 
1b .lJU IIH XH IXX020 0 

- - - - - - - - ---
Remove Decon Area · Yr 12 8 .00 HR 1,450 

--- --- ---- -

EQUIPHNT 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

34.44 
275 

7. 31 
58 

1 . l 'I 
22 

- - - - - - - - - --
356 

0 . 00 
0 

0.00 
0 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

U . IJIJ 
0 

0 

---- --- --- - - - ----- -- - -
Demobilize Temp F ac i I i ti es 1,450 356 0 

0.00 
0 

0 . 00 
0 

0.00 
0 

0.00 
0 

0 . 00 
0 

0. lJ IJ 
0 

-- --- -- --- -
0 

- ------- -- -
0 

TIME 13 :40:49 

DETAIL PAGE 20 

TOTAL COST UNIT COST 

2'} . 10 
2B 29 . 1U 

25. 20 
605 25 . 20 

25.50 
612 2~ -~o 

34 . 44 
275 34 . 4,f, 

7. 31 
58 7 . 3 1 

l . S' I 
22 I . ~ I 

---· - · · ·· --
1, 806 225.72 

--- -- -- --- -
1, UI J6 

0 
0 

0 tT1 ...._ 
'"1 
~ ~ ;::, r-< 

I 

• '° +'>-
I 
0\ 
--:i 
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\J ed 14 Sep 1994 

UE TAI LL D ESTIMAI E 

91H329L. I 196 

U.S . Army Corps of Engineers 
PROJ EC T DARERO : HANFORD: ER PROGRAM· D AREA REVER SE OSMOS IS 

D AREA REVERSE OSMOSIS 
SUB. fi•ed Pr ice Contrac t or 

TI ME 13 :40 :49 

UL IAI I PAGE 21 

~UB : 21 . Demobili zation - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - -- - - - --- -- - --- -- - - - - -- - - - - - - - - . - - - - - -- - - .. - - - . - - - -- - - - - - - - -- - - . -- -- - - - -- . - - . - - - - .. - - - - - -- - - . -- - - -- - - - -- - - - - - - - - - - - - - - - - - - -- - - - - . - - - - . - - - - - - -
QUANTY UOM CREW ID 

- -- ----- - --- - --- -- -- --- --- --- -- -- ---- -- ---- ------- --- -- ------ -- ----- ---- - -- --- -- ---- -- -- ----- ------ · ··· ... .... .... . .. .. .. .. . ..... .. ..... . . . .. .. .. . .... .. . .... ... .. . .. ... .... . .. . ..... . ... .... . 
LAB OR EQUIPMNT MAT/SUPP UN IT CST TOTAL COST UN IT COST 

SIJB:2 1. 05. Di ~connec t Terrporary Util i ties 
Yr 12 

M FPC S3 Remove Te l ephone 

M FPC S3 Remove l cnporary Water 
and Sewer Ser vi ce 

0 i ~;Lonncc t Tempo r a ry Ut i l i t i e!> 

500.00 LF 

SOD .DO LF 

SOD.OD LF 

1.00 0 . 00 
500 0 

1.00 0 . 00 
500 0 

3 . 00 0. 00 
1,500 0 --- - - - - .. . - - - ------ - -- -
2,500 0 

0 . 00 0 .00 
0 0 

0 .00 0 .00 
0 0 

0.00 0. 00 
0 0 

--- - --- --- - ---- ------ -
0 0 

1.00 
500 

1. 00 
500 

3 . 00 
1, 500 

2,500 

1 .IJ IJ 

1.00 

3 .00 
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ll cu 14 Sep 1994 

DEIAlllD ESI IMAI E 

~u~ :2 1. Otmot.. 1lization 

SUB:21.06. Post -Construction Submittals 
Tr 12 

fPC S3 All ow~nce for Pos t -Cons truc tion 
Su~tt ittal • by Fixrd Price 
Contractor 

Po,, t · Cons tru lt on Sulxnittals 

Demobilization 

Fixed Price Contractor 

9'i· 13Z9 I .. I I 97 

U. S. Army Corps of Engineers 
PROJECT DARERO : HANFORD: ER PROGRAM · 0 AREA REVER SE O~MOSIS 

0 AREA REVERSE OSMOSIS 
SUB. Fixed Prier Contractor 

QUANll UOl1 CREW ID LABOR EQUIPMNl MAI/SUPP 

4.00 EA 

4 .00 EA 

0.00 
0 

0 

3,950 

13,548 

0.00 
0 

0 

1,106 

2,9?5 

0.00 
0 

0 

0 

7,007 

UNIT CST 

2500 . 00 
10,000 

10,000 

10 , 000 

2,690,810 

TIME 13 : 40 : 49 

Ill I A II PAGE 22 

TOTAL COST 

2500.00 
10, 000 

10,000 

15, 056 

2,7 14. 290 

UNIT CO~l 

2500.0U 

2500 . 00 
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lled 14 Sep 1994 

DETAILlD ESTIMATE 

9'H 329 I .. 1198 

U.S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROCRAH · D AREA REVERSE OSMOSIS 

D AREA REVERSE OSHOSIS 
IIHC. llestlnghouse Hanford C01rf>any 

TIME 13:40: 49 

UliAIL PAGE 23 

- ---- ----- - - ---- ------- ----- -- ---- -- ------------------ --- --- -- -· ---- ---- ----- -------- ----- --- -- ---- -- ----- ---- - ·- -------- ------- ------- --------- -- --- --- - -- ----- ------ · lltlC:02. Monitoring, San-piing & Analysis QUANTY UOM CREII ID LABOR EQUIPMNT 

IIIIC . lies ti nghouse Hanford Cool)any 
llttC:02 . Monit oring, Sufll>ling & Analysis 

IIHC:02.08. Sa"l'ling Rad Contaminated Media 
IIHC:02 . 08 . 02. Ground Mater Analysis-Yr 

Assumptions: 

IIH C 

IIIIC 

IIII C 

1. As sune shake -down period with following sarrpling of treatment system: 
First 2 days: Sari-pie eve r y four hours of influent enf effluent 
(24 sa"l'les) 

2 . 

5. 

4 . 

5 . 

Ana ly ,e 

IIA CII Kit 

Next 5 days: 1 sarrple per day of influent and effluent 
(10 sari-pies) 
Next 7 weeks: 1 sarrple per week of influent and effluent 
(14 sarrples) 

1 s uoip l c per filter change out (1 week) of the influent and effluent 
f ur th e 12-yr lifecycle 
(104 sarrples/yr) 

As s u 11c sanpl ing of 7 111o n1 t or 1n 9 well s on a ~emiannual ba~is fo r the 
12 -year lifecycle 
( 14 saoipl es/yr) 

· Tot a l s amp l es = 166 

90¼ of sa"l' les for analys is at mobile lab 
(90¼ of 166 a 149) 

HAr.tt kit s amples are t aken 1 1,er ,.hilt for the 12 -yr lifecyc le plus an 
,1dd1 I i c,n,,1 48 sa111p les duri119 the shake ·down period. 
(1143 samples) 

Llll Samp l e Mob i I e Lab 0 . 00 
149.uu EA 0 

S.1npl ing 
0.00 

11 43.00 EA 0 
IIA CII Kit Rep l acement 

0.00 Assume 1 per yr 1. 00 EA o 
---- - -- ----G1 0 11nd ll a t er An~lys 1s · Yr 149 . 00 EA 0 

0 . 00 
0 

0 .00 
0 

0.00 
0 

0 

HAT/SUPP UNIT CST TOTAL CO ST UNIT COST 

0 . 00 400.00 400 .00 
0 59,600 59,600 40(J ()lJ 

0.00 0.50 0 . 50 
0 572 572 0. 'Jll 

0 .00 235.00 255 . 00 
0 235 235 235 . r,1, 

----- - ---- -
0 60,407 lfl, 407 405 .4 1 
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Med 14 Sep 1994 

DETAILED ESTIMATE 

U.S. Army Corps of Engineers 
PROJECT OARERO: HANFORD: ER PROGRAM - 0 AREA REVERSE OSMOSIS 

0 AREA REVERSE OSMOSIS 
~HC . ijestinghouse Hanford COO'f><lny 

MIIC:02. M0n1 t orin9, San-.,1 ing & Analysis QUANIY UOl1 CREM ID LABOR [QUIPHNI HAT/SUPP 

MHC :02 . 08.03. Ground Mater Analysis - Yr 2·12 
A, sunpti .,ns : 

MHC 

MII C 

MH C 

1. 1 sa!rf>le per filt er change out (1 week) of the influent and effluent 
fur the 12-yr lifecycle 
(104 sa...,le&/yr) 

2 . Ass ume sa"l'ling of 7 monitoring we ll s on a scmiamua l basis for the 
12-yea r lifecycle 
(14 samples/yr) 

· Total s amples= 118 

4 . 90¼ of samples for analysis at mobile lab 
(90¼ of 118 = 106) 

5 . HACH kit sa...,les are taken 1 per s h i ft for the 12 · yr lifecycle 
(1143 samples) 

Ana lyze llM Sample Mobile Lab 0 .00 
106 . UU EA 0 

IIA CH Kit Sumpl ing 0.00 
11 43.00 EA 0 

II AC II Kit Rep lacement 0 . 00 
Ass ume 1 per yr 1. 00 EA 0 

0 .00 
0 

0. 00 
0 

0 . 00 
0 

· ---- -----· --- ··· -----
Gr ound \.J .:. t er Ana lys is - Yr 2· 12 106 . 00 EA 0 0 

0 . 00 
0 

0 . 00 
0 

0. 00 
0 

0 

UNIT CST 

400 . 00 
42,400 

0.50 
572 

235 .00 
235 

43,207 

l lME 13 :40:49 

DET AIL PAGE 24 

IOIAl co~, 

400.00 
42,400 

0.50 
572 

23 ~.00 
23) 

43, 207 

UNI l cu~ I 

0 
0 

t:1 ~ 
;:J ~ 
;:t"• r' 

' 400 .0ll )> 'e 
' °" 0.50 -..J 

407 .61 
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\led 14 Sep 1994 

DETAILED ESTIMATE 
U.S . Army Corps of Engineers 

PROJECT DARERO: HANFORD: ER PROGRAM· 0 AREA REVERSE OSMOSIS 
0 AREA REVERSE OSMOSIS 

IIHC. llestinghouse Hanford Coo-pany 

IHIC :02 . Mon 1t orin9, Safll)I ing , Analysis 

IIHC:02 .08 . 04 . Ground \la ter Monitor San-pies 
\lurk tu l,e Performed: 

II IIC 

Take semiannual grourdwater mon 1t or 1n9 samples . 

As sLJ1~ t i ans : 
1. As sume Sufll> li ng of 7 mon i t oring we ll s on a semiannual basis for the 12 · 

year lifecycle. 
( 14 ,.a11plea/yr) 

2 . Assunc 2 field Techni c ians for 6 hour s on a semiannual basis for the 12 · 
year Ii f ecycl e . 
(24 hrs/yr) 

Jc c hn1 c i un. lnv i rorvnc 11t a l 
Res torati on Ops· 2 ea 

Ground \l a te r Monitor Safll)les 

Samp ling Rad Cont ami na t ed Media 

Monitor ing, Safll)l ing & Analysis 

24 . 00 HR 85201 

24 . 00 HR 

27. 62 
663 

663 

663 

663 

0 . 00 
0 

0 

0 

0 

0 .00 
0 

0 

0 

0 

0 . 00 
0 

0 

103,613 

103,613 

TIME 13:40:49 

DE TAIL PAGE 25 

n.a. 
663 

663 

104 , 27l 

104 , 276 

27 .62 
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DETAILED ESTIMATE 

IIIIC: 13 . Physical Treatment 

IIIIC:13 . Phys ical Treatment 
IIH C: 13 . 21 . Reverse Osmosis 

MHC : 13 . 21 . 06. Personnel !raining 

9'f 13291.120 I 

U.S . Anny Corps of Engineers 
PROJECI DARERO: HANFORD: ER PROGRAM· 0 AREA REVEk~E OSMOS IS 

0 AREA REVERSE OSMOSIS 
MHC. Mestinghouse Hanford C~ny 

QUANTT UOM CREM ID LAB OR ECUIPHNT HAT/SUPP 

Note: This account to allow fo r operator time and an allowance for a 
40-hour training cours e . 

llll l llpL' I d l O I , l 1 ,v 1 , ormcn t al 27.62 0.00 0.00 
Rcs loral i un Op~ 40 . UU Ilk 85302 1, IDS o 0 

IIHC Allowance for 40 hr Trai ning 0 . 00 0 .00 0 . 00 
1. 00 LS 0 o 0 

II IIC All owance for Ma int ai nence 0.00 0 .00 0 . 00 
Manuals 1. 00 LS 0 0 0 

--- ----- -- - · -·· · · ·· -
r,-1 '.;onn,~l l I l tllHl\9 1,1 05 0 0 

UN IT CST 

0 .00 
0 

800 . 00 
800 

5000 .00 
S, 000 

------ --- --
S,600 

II H~ 1.S:40 :49 

DEI AIL PAGE 26 

TOTAL COS I 

27 .62 
1, 105 

600 . 00 
800 

5000. 00 
S, 000 

l ,905 

UNII CO ~I 

800.00 

5000 .00 
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DETAILED ESTIMATE 

91~· l 3291 ~ 1202 

U. S. Army Corps of Engineers 
PROJE CT DARERO: HANFORD: ER PROGRAM• D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
1/HC . 1/estinghouse Hanford COfll)any 

I IME 13 :40:49 

DETAIL PAGE 27 

. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- - --- -- - - -- - -- - -- - - - .. - - - - .. . - - - - -- -- . - -- - - - -- - - -- - - - - - - - - - - - - -- - -- - - - - - . - . - - - - - - -- -- - - - -- -- - - - --- - - - - - - - - - - - - - - - - - - - - - - . .. - - - - . - . - . - . -IIHC: 13. Physical Treatment QUANTY UOf4 CREI/ ID 

IIHC:13 .21 . 08 . Operation and Maint (Yrs 1· 12) 

AssUJJ>tions : 

LABOR 

1. Treatment facility will be fully staffed with 2 FTE's per shift, 3 
shifts per day, 7 days per week. 
(365 days/yr x 24 hrs/day = 8760 hrs) 

2. Reverse Osmosis filters will be replaced every week for the 
12 -year lifecycle, 

3 . 2 FTE crew will be COOl)Osed of th e following merrbers : 

1/HC 

1/IIC 

1/liC 

II HC 

1111( 

supervisor 
operator 

0 .25 ea 
1.00 ra 
0 .50 H 
0 .25 ea 

TP tech suppor 1 

maintenance eng ineer 

Technician, Environmental 
Restoration Ops - Supervisor 
· 0 . 25 ea 

CJpera t or , Envi rorvnen t a l 
Res torati on Ops - 1 ea 

Technician, Health Physics 
0.50 ca 

Ski II ed Cra f t, Environmental 
Re s t oration Ops· Maintenance 
- 0.25 ea 

Allowance for Electricity 
lle ll s: 161 kll·hr/d 
RO Syst em: 237 kll · hr/d 
Recompr Evap: 691 kll-hr/d 
Rotary Filter : 72 2 kll-hr/d 

(80 kll·hr/1000 gal) 
Assume 24 hrs/da y x 365 days/yr 
Tot al = 661 , 015 kll -hr/ yr 

2190.00 HR 

B760.00 IIR 

4380.00 IIR 

21 90 . 00 HR 

6610 15 ~IIH 

1/HC RO Sys t em Chemica l s 
Inc ludes scale inhibitors 31536000 GAL 
S 0.29/1000 gal, 60 gpm X 1440 
m/d x 365 d/ y = 31.5 MNgpy 

M 1/HC S2 Rever se 0,.1nos 1s Filt er 
Replacement 104 .00 EA 
Ass~ replacement of 2 tilters 
on a weekly basis for the 12· 
year l i fecycle. 

85201 

B5302 

33201 

85301 

28 . 80 
63,080 

27 .62 
241,984 

39. 72 
173,958 

27.62 
60 ,496 

0 .00 
0 

0.00 
0 

0.00 
0 

E0UIPMNT 

0 . 00 
0 

0 .00 
0 

0.00 
0 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

o.ou 
0 

MAT/SUPP 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

0 .00 
0 

0 . 00 
0 

0 . 00 
0 

3470 .0ll 
360,889 

UNIT CST 

0 .00 
0 

0.00 
0 

0 .00 
0 

0 . 00 
0 

0.04 
26,441 

0.00 
9,461 

U. UU 
0 

TOTAL COST 

28 . BO 
63, 080 

27 .l2 
24 1, 984 

39 . 72 
1 / 3, <,,S B 

27 .62 
60 , 496 

a.a,. 
26 ,441 

0.00 
9,461 

34 /0 .uu 
360,889 

UNII COS! 

28.llO 

U.l2 

sci _ )., 

27.U 

lJ IJ!, 

0 . 00 

34 70.08 

a 
0 

a tr1 
---~ ~ 

:::ir--
I 

• '-0 
+-

I 

°' -.) 
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DETAILED ESTIMATE 

911· I 3291 .. 1203 

U.S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
IIHC. llestinghouse Hanford Coo-pany 

T IHE 13:40:49 

DETAIL PAGE 28 

. - . - - - - - - - - - - - - - - - -- - -- - - - - - --- - --- - - - - -- - - -- ---- ----. -- - - - - - - -- - . - - - - ... --- - - -- - ---- - - -- - - -- - - --- - - ------ - - - - - - - - - - . - - - - ---- - - -- - - - - ---- - - --- - - - - -- - - - - - - - - - - - - - - - . -- - - - - - - - . IIH C: 13. Physical Treatment QUANTY UOH CREII ID LABOR EQUIPHNT MAT/SUPP UN IT CST TOTAL COST UN 11 COST 

<52 wk/yr X 2 filters/wk) 

IIHC Disposal fee for Reverse 0 . 00 0 . 00 0 . 00 2 . 59 2. ~9 Osmos is Filt ers 4160 . 00 Cf 0 0 0 10,774 10,774 2 . 59 Assune disposal at ERDF for 
years 1 · 12 of the 12-year 
1 ifl:cycle . 
A~s une each filter to be 40 cf 

IIHC Di sposal fee . Evaporation Cake 0.00 0.00 0.00 2 . 59 2 . 59 Assune disposal at ERDF for 2054 . 00 CF 0 0 0 5,320 5,320 2. ~9 years 1· 12 of the 12-year 
l i fecycle. 
60 gpm X 325 ppm = 3 . 75 cf/day, 
3 . 75 cf/day x 365 days = 1369 
cf /yr 
Assune SOX volune increase to 
s tabil i ze evaporation cake 
1.5 X 1369 cf/yr = 2054 cf/yr 

IIHC All owance for \la ter Usage 0 . 00 0 . 00 0.00 0.02 0 . 02 Assume 1000 ga l per month usage 12000 GAL 0 0 0 240 240 0 .02 for the 12 - year Ii f ecycle 
- ---- -- -- -- -- -- ----- -- ·· · · ·-- - -- - - ---- - ----- ---- -- -- ---Opeoa ti un dnd Hd int (Yrs 1 · 12) 1. UO YR 539 , 519 0 360,889 52,236 95 2,t.4 3 95264 2. 9~ 

0 
0 

0 [Tl 

---.... 
~ ~ ~-r-' 

I 

• '° ~ I 

°' ---i 
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DETAILED ESTIMATE 

91{13291.1 ZOLi 

U.S. Ar-, Corps of E09ineers 
PROJECT DARERO: HANFORD: ER PROGRAM• D AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
MHC. Westinghouse Hanford Carpany 

MHC:13 . 21 . 11. Prepare Annual Report (Yr ll 
Assune 2 FTE's for 6 110nths each year 

IIHC Engineer, Envirorvnental 
Restorati on Ops 1 ea 1040.00 HR 8S101 

43.34 0 . 00 0.00 
45,074 0 0 

IIH C Scientist, Environmental 
Res t ora ti on Ops - 1 ea 1040.00 HR 8S102 

43.34 0.00 0.00 
45,074 0 0 

Pf' cpar e Annual Report <Yr 1) 2080 . 00 HR 
-- --------- ----- -- -- -- ---- ---- --

90,148 0 0 

0. 00 
0 

0.00 
0 

0 

1 IM E 13:40:49 

OElAIL PAGE 29 

43 .34 
45,074 43 .34 

43 .34 
45, 074 43 .34 

-- ---- --- --
90, 148 43 . 34 
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D[IA lltD ESTIMAlt 

UltC: 13. Physi cal Treatment 

91f· f 329 I .. I 205 

U.S. Army Corps of Engineers 
PROJECT DARERO: HANFORD: ER PROGRAM· 0 AREA REVERSE OSMOSIS 

D AREA REVERSE OSMOSIS 
UHC . Uestlnghouse Hanford C<Arf>ony 

QUANTY UCll4 CREU ID LABOR EOUIPMNT UNIT CST 

I IME 13:40 :49 

IJL IAII l'AGE 30 

------ -- ------------------ -- ----------- --- ------ ----······ ··· ·- ----- ----- ·------ ---- --- ------- --- --- ---·---- -- ---- -- -----------------·--·- -------- -- ----------- ---- -------- -MAT/SUPP TOTAL COST UNIT CO~T 

IJH C:13.21 . 12 . Prepare Annual Report (Yrs 2- 12) 

UII C 

IJHC 

Assune a 66X effort level of the yea r 1 report (2 FTE's for 4 months each 
year) 

t:.ng111eer, Erw1ro,._nen tal 
Restorati un Ops - 1 ea 

Scientist, Envirormental 
Res toration Ops - 1 ea 

Prepa re Amual Repo r t (Yrs 2-12) 

Phys ical Treatment 

u.,, Ii nghc,u,, e Hilnford C°""any 

IIANI <ikD: IR PRUGkAM 

693. 0U HR 85101 

693 . 00 HR 85102 

43 .34 
30,035 

43.34 
30,035 

--- -- ------
60,070 

------ ·- -- -
690 ,842 

-- ------ .. --
690,842 

----- -- ----
691,505 

705,053 

0.00 
0 

0.00 
0 

------ ---- -
0 

----·-- · ·· 
() 

-- --- ------
0 

--- -- --- -- -
0 

2.<n ~ 

0 .00 0 . 00 43 . 34 
0 0 30,035 43 .34 

0.00 0.00 43.34 
0 0 30, 035 43 . 34 

- ------ ---- ---- - -- -- -- ---- --- -- --
0 0 60,070 

·· · -- ---- -- - --------
jl,Q , 889 58,031, 1, HJ'i .{ll 

. ··· ---- -- - --- ---·-·-- . - - - . - -. . . -
360,889 58,036 1,109,766 

· ·-···- -- ------- ---- .. ·· ······-
360,889 161,649 1, 214, 042 

···· · -··· - -
31,7,896 2,974,549 4,lJ~0 ,4<'2 

CJ 
0 

CJ tT1 ...__ 
'1 ::::0 p.) 
:=! . l' 

I 

;:i.... ,o 
+-

I 

°' ---..l 
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SRC LABOR ID DE SCRIPTION 

91~· J 3291 .. 1206 

U. S. Army Corps of Engineers 
PROJE CT DARERO: HANFORD: ER PROGRAM· D AREA REVER SE OSMOSIS 

D AREA REVERSE OSMOSIS 
•• LABOR BACKUP•• 

TIME 13:40:49 

BACKUP PAGE 

• • • * 1 OT AL **** - -- - - -- - - -- - - - - - - - -- - - - - - · - - - - - - · - - - - -- - . . - - -
BASE OVERTM TXS/INS FRNG TRVL RATE UOII UPDATE DEFAULT HOURS 

- - -- ----- - -- - -- - --- -- - --- -- --- --- - - --- ----------······---- - - ---- - - - •······ -· ...... . .. ...... .... . .................. ..... .... . ........ . . ..... .. .......... . .. . .. . ... ........... . .. .. . ...... . .. . 

rrc 00 29 Laborer Gr oup· 1 15 . 84 0 .0X 28.7X 3 . 57 1. 25 25 . 20 HR 07/09/93 0 . 00 96 
IPC 0030 laborer Group · 2 16 . 09 o.ox 28 .51 3.57 1. 25 25 .50 HR 07/09/93 0 . 00 96 
FPC 0039 Group-6 Power Equipment Operator 18.02 0 .01 27.41 4.90 1 .25 29 . 10 HR 07/09/93 0.00 32 
\.IHC 33201 Technic ian, Health Phys ics 28.78 o.ox 38.0X 0.00 0.00 39. 72 HR 01/07/94 0 . 00 4380 
\.IHC 85101 Engineer, Envirorwnental 35 . 38 o.ox 22 . 51 0 . 00 0.00 43.34 HR 01/07/94 0 . 00 1733 
\.IHC 85102 Scientist, Envirorwnental 35.38 o.ox 22.51 0.00 0 . 00 43.34 HR 01/07/94 0 .00 1733 
\.IHC 85201 Technician, Envirormental 22.55 o.ox 22.51 0 . 00 0.00 27 . 62 HR 01/07/94 0 .00 2214 
\.IHC 85301 Skilled Craft , Envirorwnental 22.55 a.ox 22 . 51 0.00 0 . 00 27.62 HR 01/07/94 0 .00 2190 
\.IHC 85302 Operator, Envi rorwnental 22 . 55 a.ox 22 . 51 0.00 0 . 00 27.62 HR 01/07/94 0 .00 8600 
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91{ f 3291.1207 

U.S. Army Corps of Engineers 
PROJECT OARERO : HANFORD: ER PROGRAM· D AREA REVER SE OSMOSIS 

D AREA REVERSE OSMOSIS 
•• EQUIPMENT BACKUP•• 

·· ··· ···················· ····· ········· · ····· ·· · ···· · · ·· ··· ·· · · ···· ··· · ·· ·· · · · ······ · ·· · ······ · · ······ · ···· · ·· · · · · ·· • • TOTAL 
SRC EQUIP 10 DESCRIPTION DEPR CAPT FUEL FOG EQ REP TR \.JR TR REP TOTAL UOII ~OJRS 

111L H30BA001 
Mil T50F0004 
Mil XMIXX020 

HYO EXCAV ,T RK MTD,.5 CY BKT,6X4 
TRK , H\.JY,4 X4,f 250 , 3t4T,8800 GV\I 
Sma l l Tools 

14 .36 
1. 58 
0 . 46 

3 . 58 
0 . 39 
0.17 

4 . 07 
2 . 67 
0 . 13 

1.4 
0 . 7 
0 . 0 

9 . 83 
1.60 
0.57 

0 .98 
0.27 

- - - - - - - - - - - - --

0 . 15 34.4 4 HR 
0. 04 7. 31 HR 

1 . 39 HR 

32 
32 
64 

TIME 13:40 :49 

BACKUP PAGE 2 

••- - -- ---- - - --- - - --- - - - - - - - -- - - . - - . - - - - - - - - - - - -



Thu 22 Sep 1994 U.S. Army Corps of Engineers 
PROJECT HNOACT: HANFORD: ER PROGRAM· 100 H AREA INSTIT CONTROLS/ 

H AREA INSTIT CONTROLS/CONT'D CURRENT ACTIONS 

TIME 10 :23 :42 

TITLE PAGE 

-- ·- - ·-· ---------------------- - --- ----- ----- ------- - ---- --- - --- ------ - ----- ---- --------·---- ------ - --- - -- - ·· · · ·· · ··---- - -- --- ------ -- --------- -- ------------ ------ - -- ------ -

HANFORD : ER PROGRAM 
100 H AREA INSTIT CONTROLS/ 

CONTINUED CURRENT ACTIONS 
1. 4 . 10 . 1.1 . 10.5.2 . 4 

PRELIMINARY COST MOD EL 

Designed By: 
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ANA Off · Site Ana lyti cal Se rvi ces 
UHC Uestinghouse Hanford C~any 

HANF ORD : ER PROGRAM 

9'i· l 329 I ~ 1210 

U. S. Army Corps of Engineers 
PROJECI HNOACT : HANFORD: ER PROGRAM· 100 H AREA INSTIi CONIROLS/ 

H AREA INSTIT CONTROLS/CONT'D CURRENT ACTIONS 
** PROJECT OWNER SUMMARY· LEVEL 1 (Rounded to 10 1 s) ** 

QUAN I I IY UOH CONTRACT COST SUB MPR PM/CM G&A/CSP CONTINGN 

4,210 0 0 0 1,470 
96,010 0 14 , 400 28, 160 48,500 

- - - - - . --... - ... ----- - --- - - - -- - - - - - - ------- -- --- --- -
100,220 0 14,400 28, 160 49,970 

I IME 10 : 23 :42 

SUMMARY PAGE 

TOTAL COS! 

5 ,680 
187,070 

192,750 

UNI! COS! 
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ANA Off -Site Ana lytical Services 

ANA :02 Monit oring, Sa,rpling & Analysis 

Off -S it e AnJ lytical ~e r vices 

IIIIC lies ti nghousc llanf ord Cou~any 

IIHC : 02 Monitoring, Sa~ling l Analysis 
IIHC:13 Annual Report 

llest ingh ouse Hanford Coo~any 

HANF ORD: ER PROGRAM 

9'H 3291 .. 1211 

U.S. Army Corps of Engineers 
PROJECT HNOACT: HANFORD: ER PROGRAII • 100 H AREA INSTIT CONTROLS/ 

H AREA INSTIT COIITROLS/COIIT'D CURRENT ACTIONS 
** PROJECT OWNER SU"MARY - LEVEL 2 (Rounded to 10 1 s) ** 

QUANTITY UOM CONTRACT COST sue MPR PH/CH GlA/CSP CONTINGN 

4,210 0 0 0 1,470 
------ ----- -------· - ------ - -- ---- -----

4,210 0 0 0 1,470 

5,860 0 660 1,720 2,960 
90, 150 0 13,520 26,440 45,540 

----- ... ----- ------- -- - - - . ----- --- --.. - - - --- ----- -
96,010 0 14,400 28,160 48,500 

----------- -- -- - ---- ----- ---- --------- ---------
100,220 0 14,400 28, 160 49 ,9 70 

TIHE 10:23:42 

SUHHARY PAGE 2 

TOTAL COST UNIT COS! 

~.61llJ 

5,660 

11,420 
175,640 

--- -- ------
187 , 070 

------- --- -
192,750 
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91,J 3291 .. 1212 

U. S. Army Corps of Engineers 
PROJECT HNOACT : HANFORD: ER PROGRAM· 100 H AREA INSTIT CONTROLS/ 

H AREA INSTIT CONTROLS/CONT'D CURRENT ACTIONS 
•• PROJECT OWIIER SUMKAAY • LEVEL 4 (Rounded to 10° s ) •• 

QUANT I TY UOl4 CONTRACT COST SUB HPR PH/CM G&A/CSP CONTINGN 

ANA Off·Si te Analytical Services 

ANA :02 Monit oring, Sarrpling & Anal ysis 

ANA:02 . 08 San~> l ing Rad Con t am inil t ed Hedi a 

ANA:02 . 08 . 02 Gr ound \later Analysis (Yrs 1-12) 

Sillfl>l ing Rad Contaminated Hedi a 

Mani t or i11g, Sarrpl ing & Analysis 

Dft · Si t e A11Jlytical Se rvices 

IIH C lles tinghou,e Hanf ord Con~any 

IIHC : 02 Monitoring, Sa~>l1ng & Analysis 

IIHC:02.08 Sarrpl 1n9 Rad Contaminated Media 

IIHC:02 . 08.02 Ground \later Analysis (Yrs 1· 12) 
IIHC:02 . 08 . 04 Ground \later Monitor SalJl)les 

Samp ling Rad Contaminated Media 

Mon it or i ng , Samp ling & Analysi s 

IIH C:13 Annual Report 

IIII C: 1.l.21 A1111u .o l Repurt 

IIHC:13 . 21 . 11 Prepare Annual Report (Yrs 1- 12) 

Annua l kcpor t 

A1111ua l Repo rt 

lles ti nghouse Hanford Corrpany 

HANF OR D: ER PROGRAM 

1. 00 EA 

n .oo EA 
24.00 HR 

2080.00 HR 

4,210 

4,210 

4,210 

4,210 

5,200 
660 

-- ----- --- -
5,860 

---------- -
5,860 

90, 150 

90,150 

90, 150 

96,010 

100,220 

0 

0 

0 

0 

0 
0 

-- - -- - - - -
0 

--- --- ---
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

780 
100 

- - - - - - ---
880 

---- ---- -
880 

13,520 

13,520 

13,520 

14,400 

14,400 

0 

0 

0 

0 

1,520 
190 

--- ---- --
1,720 

--- ------
1,720 

26,440 

26,440 

26,440 

28, 160 

28, 160 

1, 470 

1,470 

1,470 

1,470 

2,630 
330 

- - - - -----
2,960 

---- --- --
2,960 

45,540 

45,540 

45,540 

48,500 

49,970 

TIME 10: 2.l:4 2 

SUHHAAY PAGE 3 

TOTAL COS l 

5,680 

5,680 

5,680 

5 , UlO 

10, n o 
1,290 

----- --- ---
11,420 

- -- -- -- --- -
11,4 20 

175,640 

175,640 

175, 640 

187,070 

192, 75 0 

UNIT COST 

568L5U 

719. 31., 
53 . 82 

84.44 
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ANA Off-Sit e Analytical Services 
WHC Westinghouse Hanford Company 

HA NFORD : ER PROGRAM 
Project Management/C ons truc tion Mgnt 

SUBTOT AL 
General & Admi n/Co11rnon Support Poo l 

SUBTOTAL 
Contingency 

TOTAL INCL OIINER CO~IS 

911· f 3291. i Z 13 

U.S. Army Corps of Engineers 
PROJECI HNOACT: HANFORD: ER PROGRAM• 100 N AREA INSTIT CONTROLS/ 

H AREA INSTIT CONTROLS/CONT'D CURRENT ACTIONS 
•• PROJECT INDIRECT SUl4MARY · LEVEL 1 (Rounded to 10' sl •• 

QUANT I TY UOl1 TOTAL DIRECT OVERHEAD PROFIT BONO B&O TAX MAT MPR 

4,210 a 
96,010 0 

. -. -------- --.. -----
100,220 0 

a 
0 

------- . -
0 

0 
0 

0 

a 
0 

0 

0 
0 

0 

IIME 10:23:42 

~llt1MARY 1-'AGE 4 

TOT AL COST 

4,210 
96 ,010 

100,220 
14,400 

114,620 
28, 160 

142,780 
49,970 

192,750 

UNIT COST 
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Thu 2~ Sep 1994 

ANA 11tf -Sitc Analytical Servi ces 

ANA :0~ Mon itoring, San-piing & Ana lys is 

Off -Sit e Analytical Se r vices 

IIHC Iles ti ng house Hanford Con-pany 

IIHC : 02 Monitori ng, Sarrpling & Analysis 
IIHC:13 Annual Repo r t 

lies ti nghouse tt anford Con-pany 

HANF ORD: ER PROGRAM 
Pro ject Management/Cons t ruc tion Mgnt 

SIJBTOTAL 
General & Adm111/Cu11 mo n Suppor t Poo l 

SUBTO TAL 
Cun t i ngcncy 

TOTAL INCL OIIN ER COSTS 

U.S. Army Corps of Engineers 
PROJECT HNOACT : HANFORD: EA PAOGAAII • 100 H AREA INSTIT CONTROLS/ 

H AAEA INSTIT CONTROLS/CONT'D CURRENT ACTIONS 
•• PROJECT INDIRECT SIMHARY - LEVEL 2 (Rounded to 10' s ) •• 

QUANT 11 Y Uc»! TOTAL DIRECT OVERHEAD PROFIT BONO B&O TAX HAT MPR 

4,210 

4,210 

5,660 
90, 150 

96,010 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

100, 220 0 0 0 0 0 

TIM E 10 :23:42 

SUMMARY PAGE 5 

TOTAL cc:,, I 

4, l lU 

4,210 

5,860 
90, 150 

96,010 

100,220 
14,400 

114 , 620 
28, 160 

142, 780 
49, <;/Q 

192,750 

UN 11 C05 l 
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Thu 22 Sep 1994 

ANA Off -Site Analyti cal Services 

ANA :02 Moni t oring, Sampling & Analysis 

ANA:0, ' 08 San~>l 1ng R,,d Contamina ted Hedi a 

ANA :02. 08 . 02 Ground Ualer Analysis (Yrs 1- 1 

Sampli ng Rad Contaminated Hedi 

Mon itori ng, Sa""l ing & Analysi 

Off -Sit e Ana lyt ica l Ser vices 

UHC Uestinghouse Hanf ord C°""any 

UHC :02 Monitoring, Sampling & Anal ysis 

UHC:02. 08 Sampling Rad Contaminated Hedia 

UHC:02 . 08 . 02 Ground Uater Analysis (Yrs 1- 1 
UHC :02 . 08.04 Ground Uater Monitor Sampl es 

Sampling Rad Contaminated Hedi 

Moni t ori ng , Sa""ling & Ana lysi 

\,JII C: 1 ; Annu .il R, ·por t 

UHC:1 ~.2 1 Annua l Repor t 

UH C: 13 . 21 . 11 Prepare Annual Report (Yr s 1- 1 

Annual Hef)Ort 

Annual Report 

Uestinghouse Hanford C°""any 

HANFORD: ER PROGRAM 
Project H.inagement/Cons t ruc tion Hgnt 

SUBTOTAL 
General & Aanin/ Comnon Support Pool 

SUBTOTA L 
Contingency 

91f 1329 i • I Z 15 

U.S. Arlll'f Corps of Engineers 
PROJECT HNOACT: HANFORD: ER PROGRAM· 100 H AREA INSTIT CONTROLS/ 

H AREA INSTIT CONTROlS/CONT'D CUIIRENT ACTIONS 
•• PROJECT INDIRECT SUHMARY - LEVEL 4 (Rounded to 10 1 s ) •• 

QUANT I TY UOH TOTAL DIRECT OVERH EAD PROFIT BOND B&o TAX MAT MPR 

1. 00 EA 

13 . 00 EA 
24.00 HR 

2080 . 00 HR 

4,210 

4,210 

4,210 

4,210 

5,200 
660 

5,860 

5,860 

90, 150 

90,150 

90,150 

96,010 

100,220 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

TIHE 10:23:42 

SUHHARY PAGE 6 

TOTAL COSI 

4,210 

4,210 

4,210 

4,21 0 

5,200 
660 

5,860 

5,860 

90 , 150 

90, 150 

90,150 

96,010 

100,220 
14,400 

114,620 
28, 160 

142,780 
49 ,970 

UNIT COST 

4210 . 00 

0 
0 

0~ 
ii:!~ 
~ r-' 

I 

• 'R 
I 

400.00 0\ 
27.62 -.J 

43 . 34 
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9'H 3291..1216 

U.S. Army Corps of Engineers 
PROJECT HNOACT: HANFORD: ER PROGRAM· 100 H AREA INSTIT CONTROLS/ 

H AREA INSTIT CONTROLS/CONT'D CURRENT ACTIONS 
** PROJECT INDIRECT SUMMARY - LEVEL 4 (Rounded to 10 1 s) ** 

QUANT I TY UOM TOTAL DIRECT OVERHEAD PROFIT BOND BlO TAX MAT MPR 

TIME 10:23 :42 

SUMMARY PAGE 7 

TOTAL COST UNIT COS! ---- -- -- ----- --- -- ------- ------- --- --- ---- ---- ------- ---- ------- ---· ---- -- --•---- ------- -- -- --- --- --- -· ····· ··· ------- -- ------·------- ---- ------ ----·---- ----- ----- --- ----- -

TOTAL INCL O\INER COSTS 192, 7)0 
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9'H329 I. IZ 17 

U. S. Army Corps of Engineers 
PROJECT HNOACT: HANFORD: ER PROGRAM· 100 H AREA INSTI T CONTROLS/ 

H AREA INSTIT CONTROLS/CONT 'D CURRENT ACTIONS 
•• PROJECT DIRECT SUMMARY· LEVEL 1 (Rounded to 10°s) ** 

TI ME 10:23:42 

SUMMARY PAGE 8 

- - . - . - - . - - - - - - - - - - - ---- -- - - - - - - - - - - - - - - - -- - - - - - - - - .. - - . - - - - - - - - -- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - . - - . - - - - - . - - . . - - . - - - - - - - -- -- - -- - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - . - . - . 

QUAN 11 TY UOH LABOR EOUIPHNT MAT/SUPP UNIT CST lOTAL COST UNIT COST ----- --------- ------ ------ -- ------------ ----- ----------- ---- --- -- ---------- --- -------------- -- ---- -- --- --- --- ------- ----------------------······------------------- ---- ---- -
ANA Off-Site Analytical Services 
~HC ~estinghouse Hanford COlll)Bny 

HANFORD : ER PROGRAM 
Proj ect Management/Cons truc tion Hgnt 

SIJRlOT AL 
General & Al~111n / Co 11111o n Support Pool 

SUBTOTAL 
Contingency 

TOTAi INCL UI.JHER COSTS 

0 
90,810 

90,810 

0 
0 

0 

0 
0 

0 

4,210 
5,200 

9,410 

4,210 
96,010 

100 , 220 
14,400 

114,620 
28, 160 

142,780 
49,970 

192,750 



I hu n Scµ 1994 

ANA Off-Si te Analytical Services 

ANA : 02 Monit ori ng , San-piing & Analysis 

Off -Sit e Ana lytical ~er v1ces 

~HC ~es tinghouse Hanford Company 

~HC : 02 Monitori ng, Sarrpling & Ana l ysis 
~HC : 13 Annual Report 

~es tinghouse Hanfo rd Company 

HANF ORD : ER PROGRAM 

91H 329 f • I Z 18 

U. S. Army Corps of Engineers 
PROJECT HNOACT: HANFORD: ER PROGRM • 100 H AREA INSTIi CONlROLS/ 

H AREA INSTIT CONTROLS/CONT'D CURRENT ACTIONS 
•• PROJECT DIRECT SUMHARY · LEVEL 2 (ROlJl'ldNI to 10' s) ** 

QUANT I TY UOM LABOR EOUIPHNT HAT/SUPP 

0 

0 

660 
90,150 

0 

0 

0 
0 

0 

0 

0 
0 

Project M;inagemen t/Cons t r11c tion Hgnt 

90,810 

90,810 

0 

0 

0 

0 

SUB 101 AL 
Gener al & Aoo11n/COfl rnon Suppo rt Poo l 

SUB IDT AL 
Conti ng er u.y 

TOTAL INCL OIINER COSTS 

UNIT CST 

4,210 

4,210 

5,200 
0 

5,200 

9,410 

rrME 10 : 23 : 42 

SUMMARY PAGE 9 

TOTAL COST 

4 , 210 

4,210 

5,860 
90 , 150 

96, 010 

100 , 220 
14,400 

114 , 620 
28, 160 

142,780 
49,970 

192,750 

UNIT COSI 

0 
0 

0~ ..., ~ 
~ - L' 

I 

• 'E. 
I 

°' -.) 
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9'H 329 f .. I Z 19 

U.S. Army Corps of Engineer& 
PROJECT HNOACT: HANFORD: ER PROGRAM - 100 N AREA INSTIT CONTROLS/ 

H AREA INSTIT CONTIOl.S/CONT'D CURRENT ACTIONS 
•• PROJECT DIRECT SUMMARY · LEVEL 4 (Rounded to 10 1 s) ** 

CUANl I TY UOH LABOR ECUI PHNl MAT/SUPP 

ANA Off · Site Analytical Services 

ANA :02 Honit orin9, Saflllllng, Analysis 

ANA :02. 08 Sampl ing Rad Contaminated Media 

ANA : 02.08.02 Ground Yater Analysis (Yrs 1·12) 

Sampli ng Rad Contaminated Media 

Monit ori ng, Sampling & Analysis 

Off -Site Analytical Services 

IIHC lles tinghouse Hanf ord Company 

YHC:02 Monitor i ng , Sampling & Analys is 

IIHC:02. 08 Samp l ing Rad Contaminated Media 

YHC:02.08 . 02 Ground Yater Analysis (Yrs 1· 12) 
YHC:02 . 08 . 04 Ground Yater Monitor Salf4)les 

Salf4)ling Rad Contaminated Media 

Honi t or ing , Sampling & Ana lysis 

II HC:13 Annual Report 

II II C: 15 . 21 A11m1o1l Report 

IIH C: 13.21 . 11 Prepare Annua l Repor t (Y rs 1- 12) 

Annual Report 

Annua l Report 

lles tinghouse Hanford Company 

HANFORD : ER PROGRAM 
Project Management/Cons truction Mgnt 

SUBlOTAL 
General & Acin in/C OOTnon Suppor t Pool 

SUBTOTAL 
Contingency 

1.00 EA 

13.00 EA 
24.00 HR 

2080 . 00 HR 

0 

0 

0 

0 

0 
660 

660 

660 

90, 150 

90,150 

90,150 

90,810 

90,810 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

UNIT CST 

4,210 

4,210 

4,210 

4 , 210 

5,200 
0 

5,200 

5 , 200 

0 

0 

0 

5,200 

9,410 

TIHE 10:23:42 

SUMMARY PAGE 10 

TOTAL COS l 

4 , 210 

4,210 

4,210 

4,210 

5,200 
660 

5 ,860 

5, 860 

YO, 150 

90,150 

90, 150 

96,010 

100,220 
14 , 400 

114,620 
28, 160 

142,780 
49,970 

UNII COSI 

4210.00 

a 
0 

a~ 
j;J ~ 
::t>r-' 

I 

• '2 
I 

400 . 00 0\ 
27 .62 -....l 

4.l . .1 4 
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TOTAi. INCL O\INER COSTS 
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9'H3Z9 I. IZ20 

U.S. Ar,ay Corp. of Engineers 
PROJECT HNOACT: HANFORD: ER PROGRAM• 100 N AREA INSTIT CONTROLS/ 

H AREA INSTIT CONTROLS/CONT'D CURRENT ACTIONS 
** PROJECT DIRECT SUMIIARY • LEVEL 4 (Rounded to 10 1 s) ** 

QUANT I lY UOM LABOR ECUIPMNT MAT/SUPP UN IT CST 

TIME 10:23:42 

SUMMARY PAGE 11 

TOTAL COS! UNI! COS! 

192,750 
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U.S. Army Corps of Engineers lhu 22 Sep 1994 

OETAIL LD ESTIMATE 
PROJECT HNOACT: HANFORD: ER PROGRAM· 100 N AREA INSTIi CONTROLS/ 

H AREA INSTIT CONTROLS/CONT'D CURRENT ACTIONS 
ANA. Off-Site Analytica l Services 

ANA :02. Moni to r ing, SBflllling & Analysis QUANTT UOM CREM ID 

ANA . Off-Site Analyti cal Services 
ANA:02. Moni t oring, S&flllling & Analysis 

ANA:02 . 08. Saflllling Rad Contaminated Media 
ANA:02 . 08 . 02. Ground Water Analysis (Yrs 1- 12) 

Assurptions: 

LABOR EQUIPHNl 

1. Assune sa,rpl ing of 7 monitoring wells on a semialVlUal basis for the 
12 -yea r lifecycle 

ANA 

(14 saflllles/yr) 

- Tot a l safl'4) les = 14 

2. All on -s ite saflllle analyses performed by MHC mobile lab. 

3 . 10X off- si t e verification analysis of reduced analyte list with CLP 
protocol . 
(10X of 14 = 1 ea) 

Analy,e LUI SJfll)le Off-site 0.00 0.00 
Lub 1.00 EA 0 0 

- - - - - - - - - - - ----- ------
Ground \.la t er Ana lys i s (Yrs 1-12) 1.00 EA 0 0 

------ ----- -------- - - -
Sampling Rad Contaminated Media 0 0 

--- -- ----- - -------- ---
Monitoring, Safllll i ng & Analysis 0 0 

--- -- ----- - -----------
Off -Site Ana lytical Se r vices 0 0 

HAT/SUPP 

0 . 00 
0 

- . - - . - - - - - -
0 

------ -----
0 

--- ------- -
0 

----- ------
0 

UN IT CST 

4210 . 00 
4,210 

- --- -------
4,210 

--------- --
4,210 

-- -- -- --- --
4,210 

--------- - -
4,210 

TIM E 10 : 23 :42 

DET AIL PAGE 

TOTAL COS l 

4210 .00 
4,210 

4,21 0 

4,210 

4 , 210 

4,210 

UNI! COST 

4210.00 

4210 . 00 
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I h11 2,' Sep 1994 

DETAll LD ESTIHAIE 
U.S . Army Corps of Engineers 

PROJECT HNOACT : HANFORD: ER PROGRAM· 100 H AREA INSTIi CONTROLS/ 
H AREA INSTIT CONTROLS/CONT'D CURRENT ACTIONS 

WHC . Westinghouse Hanford C~any 

WII C:Ot. Monitor in9, Safll)lin9 & Analysis QUANTT UOl1 CREW ID 

Wtt c. Wes tingh ouse Hanford Coo"any 
WHC : 02. Monit or ing, Sofll)ling & Analysis 

WHC:02.08. Safll)ling Rad Contaminated Hedia 
WHC : 02 . 08.02 . Ground Water Analysis (Yrs 1·12> 

Ass,.rrpt ions: 

LABOR 

1. Assune sanl)li n9 of 7 monitoring wells on a semia1V1Ual basis for the 
12-yea r lifecycle 

IIHC 

(14 sarrples/yr) 

· Total samples= 14 

2. 90X of s afll>les for analys is at mobile lab 
(90X of 14 = 13) 

Analyz e llll Sarrpl e · Mobile lab 

Gro11nd Water Analysis (Trs 1·12) 

13 .00 EA 

13.00 EA 

0.00 
0 

0 

EOUIPHNI 

0.00 
0 

0 

HAT/SUPP 

0.00 
0 

0 

UNIT CST 

400.00 
5,200 

5,200 

1 IHE 10 :23:42 

DETA IL PAGE 2 

TOTAL cosr 

400.00 
5,200 

5,200 

UNIT COSI 

400 .UO 

400 . 00 
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U.S. Ar-wry Corps of Engineers Thu 22 Sep 1994 

OETAIL cO ESTIMATE 
PROJECT HNOACT: HANFORD: ER PROGRAII • 100 N AREA INSTIT CONTROLS/ 

H AREA INSTIT CONTROlS/CONT 1 D CURRENT ACTIONS 
WHC. Westinghouse Hanford C~ny 

~HC: 02 . Monitor ing, Sa""ling & Analysis QUANTY UOl4 CREW 10 LABOR EOUIPMNT 

WHC: 02.08 . 04 . Ground Water Monitor S~les 
Work to be Performed: 

WHC 

Take semiamual groundwater mon i t or ing sa""les. 

As~ L1 11pt i on s : 
1. As sume s ,rn~ >l ing of 7 monit oring we ll s on a semiannual basis for the 12-

year lifecycle. 
(14 s a""les/yr) 

2. Assune 2 fi e ld Techni c ians for 6 hours on a semiannual basis for the 12 -
year lif ecycle . 
(24 hrs/yr) 

Technician, Envirorvnental 
Restoration Ops · 2 ea 

Ground Water Monito r Sarrples 

Sarrpling Rad Contaminated Media 

Monitoring, Sa1r4>ling & Analysis 

24.00 HR 8520T 

24 . 00 HR 

27.62 
663 

663 

663 

663 

0.00 
0 

0 

0 

o 

HAT/SUPP 

0.00 
0 

o 

o 

o 

UNIT CST 

0.00 
0 

0 

5,200 

5,200 

TIME 10 : 23:42 

DETAIL PAGE 3 

TOTAL COS I 

27.62 
663 

663 

5,863 

5,863 

UNIT COS I 

27.62 

27 .62 
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U.S. Army Corps of Engineers Thu 22 Sep 1994 

DETAIL ED ESTIMATE 
PROJECT HNOACT: HANFORD: ER PROGRAM - 100 H AREA INSTIT CONTROLS/ 

H AREA INSTIT CONTROLS/CONT'D CURRENT ACTIONS 
WHC. Westinghouse Hanford COIJllany 

IJHC: 13. Annual Report QUANTT UOM CREIJ ID LABOR ECUIPHNT 

IJHC:13 . Annua l Report 
IIHC : 13 . 21. Annual Report 

WHC:13.21.11. Prepare Annual Report (Yrs 1· 12) 
Assune 2 FTE's for 6 110nths each year . 

111\C 

IJII C 

Ln!J I neer, E11virorYnental 
Aestorati 11n Ops 1 ea 1040.00 HR 

Scientist, Envir orrocnt a l 
Rc '!> t ora ti on Ops . 1 ca 1040.00 Hk 

Prepare Annual Repor t (Yrs 1· 12) 2080 . 00 HR 

Annual Report 

Annual Report 

Wes tinghouse Hanford COIJllany 

HANF ORD : ER PROGRAM 

85101 

B5 102 

43.34 
45,074 

43 . 34 
45,074 

90, 148 

90, 148 

90, 148 

90,811 

90,811 

0 . 00 
0 

0.00 
0 

0 

0 

0 

0 

0 

HAT/SUPP 

0.00 
0 

0.00 
0 

0 

0 

0 

0 

0 

UNIT CST 

0 . 00 
0 

0.00 
0 

0 

0 

0 

5,200 

9,410 

TIME 10:23 :42 

DETAIL PAGE 4 

TOTAL COST 

43 . 34 
45,074 

43. 34 
45 , 074 

90, 148 

90, 148 

90, 148 

96,011 

100,221 

UNIT COST 

43 . 54 

45.51, 

43.34 



Thu 2" Sep 1994 

SRC LABOR 10 

WHC 85101 
WHC 85 102 
WHC 85 201 

OE SCR I PTI ON 

Eng ineer, Env iromiental 
Scientist , Enviro!'lllental 
Technician, Envirormental 

9'1· f 3291 .. 1225 

U. S. Arlff'( Corps of Engineers 
PROJECT HNOACT: HANfOltO: ER PROGRAM· 100 H AREA INSTIi CONTROLS/ 

H AREA INS111 CONTROlS/COIIT'O CURRENT ACTIONS 
** LABOR BACKUP** 

TIHE 10:23:42 

BACKUP PAGE 

•••• TOJ AL **** --·······- -- - - ------- -- - -- -- - - - ······- - - -
BASE OVERTH TX S/INS FANG TRVL 

35 .38 
35.38 
22.55 

a.ox 
a.ox 
o.ox 

22.SX 0. 00 
22.SX 0. 00 
22.5X 0.00 

0.00 
0 . 00 
0.00 

RATE UOII UPO AIE 

43 . 34 HR 01 /07/94 
43 . 34 HR 01/07/94 
27.62 HR 01/07/94 

0EfAULT HCl.lRS 

0 .00 
0.00 
0.00 

1040 
1040 

24 
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9'1· 13291 .. 1226 

U.S. Army Corps of Engineers 
PROJECT HHYDCL: HANFORD: ER PROGRAM · H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 

TIME 16:41 :02 

11 TLE PAGE 

- - - - - . - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - --- - - -- ---- . - - - - - - - -... . --- - - -- - - - - - - - - - - - . - - - - - -- - . - - - - . - - - . . - . - - - - - .. - - - - -- -- - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - -- - -

HANFORD : ER PROGRAM 
H AREA HYDRAULIC CONTROL 

1.4.lD . 1.1 . 10.5.2 . 4 
HYDRAULIC CONTROL REMEDIATION 

PRELIMINARY COST MODEL 

Designed By : 
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ANA Off-Site Analytical Services 
SUB Fixed Pr ice Contractor 
IIHC lles tinghouse Hanford Con-pany 

HANF ORD : ER PRor, RAH 

9'i· I 3Z9 I .. I 229 

U.S. Arwry Corps of Engineer, 
PROJECl HHYDCL: HANFOID: El PIOGRAJI • H AREA HYDRAULIC COMlROL 

H AREA HYDRAULIC COIITROL 
** PROJECT WMER SUMMARY· LEVEL 1 (Rounded to 10's) •• 

QUANTITY UOH CO..TRACT COS! SUB HPR PH/CH GU/CSP COIITINGN 

42 , 100 0 0 0 14,740 
4, 136,220 301,940 665 ,720 1,301,490 2,241,580 

204,560 0 30,680 59,990 103,330 
- ----- - .. --- -------- - - - --.. -.. - - .. - .. -- .. -- - .. --..... - .. 

4 , 382,660 301, 940 696,410 1,361,460 2,359,950 

llHE 16 : 41 :02 

SUHHARY PAGE 

TOTAL COS I uw1r cost 

56,840 
8,647 , 260 

398,570 
- - - - -- - - - - -

9 ,1 02,670 
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ANA Off - Si te Analy t i cal Services 

ANA :02 Monitoring, Sa""" l ing l Analysis 

Off -Site And ly t ica l Se r v ices 

SUB Fix ed Pr i ce Contractor 

SUB : 01 Mobilization & Prepara tory \.lork 
SUB:03 Site Work 
SUB:06 Groundwater Collection l Control 
SUB : 20 Site Resto ra tion 
SUB : 21 De,oobil i ut ion 

f ixed Pr i ce Con t rac t or 

t:l 
I 

N \.IHC Westinghous e Hanf ord Corrpany 
-....J 

\.IHC: 02 Mani toring , Sa"""l ing & Ana lysi s 
llltC : 06 Groundwat e r Collecti on l Control 
\.lltC : 13 Annual Repo, t 

\.les t i nyhouse Hilnford Coo p any 

HANFORD : ER PROGRAM 

9'H 3291 .. 1230 

U.S. Arinv Corps of Engineers 
PROJECT HHYDCL: HANFDaD: ER PROGRAM· H AREA HYDRAULIC COIITROL 

H AREA HYDRAULIC CONTROL 
** PROJECT OIINER SUMMARY - LEVEL 2 (Rounded to 10°s) ** 

QUANII TY UOM COIITRACI COST SUB HPR PM/CM GlA/CSP COIITINGN 

42,100 0 0 0 14, 740 
- --- - -... ---- ------- -- . - - -- - -- - ------ --· -- - --- -- -

42,100 0 0 0 14,740 

37,850 2,760 6,090 11,910 20,520 
68,850 5,030 11,080 21,660 37,320 

3,997,290 291,800 643,360 1,257,780 2,166,580 
12,860 940 2,070 4,050 6,970 
19,370 1, 410 3, 120 6,090 10,500 

---- - ------ -- - · - ---- . - - . - - - - -
4,136,2 20 301 ,94 0 665, 720 1,301,490 2,241,880 

35,860 0 5, 180 10,520 18,120 
18,480 0 2,770 5,420 9,340 

150,220 0 22,530 44,050 75,880 
--- -------- --- --- --- - - - ------ - - - --. --- --- --- ---

204 , 560 0 30,680 59,990 103,330 
- ------- -- - --- ---- -- -- ---- - - - ------ - -- -- .. ---- - -

4,382,880 301 , 940 696,410 1,361,480 2,359,950 

TIME 16 :4 1:02 

SUMMARY PAGE 2 

lOTAL CO~I UNI I COS I 

S6 ,ts4 0 
- - - - - -- . -- -

56,640 

79 ,130 
143,930 

8, 356,810 
26,890 
40 , 490 t:l 

0 8,647,260 
t:l tT1 --;:J :;z::::, 
;:::-, r-' 

I 

69, 6/0 • ,o 
-1-36,010 I 

292 , 680 °' ---- ------- -....J 
398 , 570 

- - - - - -- --- -
9 , 102,670 
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ANA Off -Site Analyti cal Services 

ANA :02 Monitoring, San-pling & Analy~ia 

ANA:02.08 Saffl)ling Rad Contaminated Media 

ANA: 02.08 . 02 Ground lla ter Analysis Yr 1-12 

Ground llater Analysis Yr 1-12 

San-pl ing Rad Contaminated Media 

Monitoring, Saffl)ling l Analysis 

Off -Site Ana lytical Services 

SUB Fixed Price Contract or 

SUB :01 Mobilizati on & Preparator y Mork 

SUB:01.02 Mobilize Pe rsonnel & Equipment 

SUR:01. 02 .02 Mobil iz e Trailer s 

Mob1l1zc l rJilcrs 

Mobilize Personnel & Equipment 

SUB : 01 . 04 Setup/Cons truct T""l) Facilities 

SUB :01 .04 . 01 Establi sh Facilities 

SUB:01.04 . 01 . 02 Se tup Trailers 

Es tabli sh Facilities 

SUB:01.04.02 Con,; t ruc t Oec on Area 

Cons truc t Occon Area 

SUB:01 . 04 . 0l Sit e Survey 

9'i· I 329 I ~ 1231 

U. S. Anny Corps of Engineers 
PROJECI HHYOCL: HANFOID: ER PROGRAM· H AREA HYDRAULIC CONTROL 

N AREA HYDRAULIC CONTROL 
•• PROJECT OWNER SUMMARY· LEVEL 5 (Rounded to 10 1 s) •• 

QUANTITY UOM CONTRACT COS! SUB HPR PH/CH G&A/CSP CONTINGN 

10.00 EA 

24.00 HR 

42,100 

42,100 

0 

0 

0 

0 

0 

0 

14,740 

14,740 

42,100 0 0 0 14,740 

42,100 0 0 0 14,740 

960 

960 

4,900 

4,900 

11,820 

70 

70 

360 

360 

860 

160 

160 

790 

790 

1, 900 

300 

300 

1,540 

1,540 

l,720 

520 

520 

2,660 

2,660 

6, 410 

TIME 16:41:02 

SUMMARY PAGE 3 

TOTAL COS I 

56,640 

56,640 

56,840 

56,840 

2,020 

2,020 

10, 240 

10,240 

24,720 

UNI! COSI 

5683. 50 

1029 .85 
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U. S. Army Corps of Engineers 
PROJECT HHYDCL: HANFORD: ER PROGRAM · H AREA HYDRAULIC COHTROL 

H AREA HYDRAULIC CONTROL 
** PROJECT ~NER SUMMARY· LEVEL 5 (Rounded to 10's) ** 

TIME 16:41 ;02 

SUMMARY PAGE 4 

--------- -------- -- -- - ---------- --- --- - - ----- ---- ---- -- -------- ----- -· - --- --- --- -- --------- -- ----- - ----- -- - --- -- ------- --- - - --------- - ----- -- --- ----- -- ----- -··· --------- - --
QUANT I TY UOH 

--- -- -- ------ --- ----- ----- ----- ------ ---- ------ ---- ---- -- ------- -- · ---· · ···--- --- -- -- -------- -- -- · --- -- ---- ------ --- ----- .. .... ....... . . .. .. ... ...... . .. . . .. . . . ..... .. . . . .. ... ..... ....... . .... .. . 
CONTRACT COST SUB HPR PM/CM G'A/CSP CONTINGN TOTAL COSI UNIT COS ! 

Si t e Survey 

Se tup/Const ruc t Tefll> FucilitieY 

SUB;Ol.05 Cons t ruc t Tcnl"' r a ry Ut ilities 

Cons t ruct Terrpora ry Ut i lities 

SUB:01.06 Pre -Cons truc t i on Subm i ttals 

Pre -Cons t r uc ti on Submittals 

Mobilization & Preparatory Work 

SU8;03 Si t e Work 

SUB:03 . 03 Earthwo1k 

Eart hwork 

SUB : 03 . 04 Roads/Parking/Cur bs /Walks 

Roads / Parking/Curbs /Walks 

Si t e Wor k 

~l.l U:06 L1 u, u1(h,.,utc1 C,, llec t1 u11 ~ l u 11t1ul 

SUB: 06 .01 Ex t racti on & Injec t ion We l ls 

~I JU:06.01 .01 IJe l I Ori 11 ing & Cons t ruc t ion 

We l l Dri l ling & Cons t ruct ion 

SUB: 06. 01.04 Ope ra tions and Maintenance 3, 6, 9 

Ope ra tions and Ma intenance 3 , 6,9 

SUB: 06 .01 . 9X Si t e Piping 

4.00 EA 

14 . 00 EA 

1, 290 

18,010 

6,010 

90 

1,110 

440 

210 

2,900 

970 

400 

5 , 670 

1,690 

700 

9,760 

3,260 

12,860 940 2,070 4,050 6,970 

37,850 2,760 6,090 11,910 20 , 520 

6,430 470 1, 040 2,020 3,490 

62,420 

68,850 

4,560 

5 , 030 

10,050 

11,080 

19,640 

21,660 

33,830 

17, 120 

3 , 297,500 240 , 720 530 , 730 1,037,580 1,787,290 

207,110 15, 120 33 , 330 65 , 170 112,250 

2, 690 

17,650 

12,570 

26,890 

79, no 

13 , 450 

130,490 

141,930 

6,893 , 820 

432 ,980 

6723 .32 

49241 ) . 67 
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PROJECT HHYOCL: HANF OIO: ER P•OGRAJI • H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 

Si te Piping 

Extraction & Injection Wells 

Gr oundwate r Collection & Control 

SUB : 20 Site Res t o1at1 on 

SUB:20 . 04 Revegetati on and Planting 

Revegc t a tion and Planting 

Site Restoration 

SUB : 21 Demobilization 

SUB:21.02 Demobilize Personnel & Equipment 

SUB:21.02.02 Den~ bilize Trailer s 

Demobilize Trailers 

Demobilize Personnel & Equipment 

SUB : 21.04 Demobilize Te,rp facilities 

SllEl:2 1. D4 .02 Remove Decon Area 

Remove Decon Area 

Demobilize T""" Facilities 

SUB:21.05 Disconnect Ten~rary Utilities 

Disc onnec t Tempora ry Utilities 

SUB:21.06 Post - Construction Submittals 

Pos t -Cons truc t ion Submittals 

Demobilization 

Fixed Price Contractor 

•• PROJECT OI.INER SUl!MARY · LEVEL 5 (Rounded to 10 1 s) •• 

QUANTITY UOl4 

8 . 00 HR 

4 . 00 EA 

CONTRACT COST SUB MPR PM/CM G&A/CSP CONTINGN 

----------- ------- -- - ------- - -- -- ----- -- - ------
492,680 ]5, 970 79 ,]00 155,0]0 267,040 

- .. ---.... -...... ----.. ---- - - - .. ---- .. --· --- --- -- --·----
3,997,290 291,800 643,360 1,257,780 2,166,580 

----------- ------ --- ---- -- --- --------- .. -- .. -----
3,997,290 291,800 64], ]60 t ,257,780 2,166,580 

12,860 940 2,070 4,050 6,970 

12,860 940 2,070 4,050 6,970 

960 

960 

2,320 

2,120 

l,220 

12,860 

19,370 

70 

70 

170 

170 

230 

940 

t ,410 

160 

160 

]70 

]70 

520 

2,070 

3,120 

300 

]00 

no 
no 

1,010 

4,050 

6,090 

520 

520 

1,260 

1,260 

1,740 

6,970 

10,500 

4,136,220 301,940 665,720 1,301,490 2,241,880 

TIME 16:41 : 02 

SUMMARY PAGE 5 

TOTAL COST 

1, 030 ,010 

8,156,810 

8,356,810 

26,890 

26,890 

2,020 

2,020 

4,860 

4,860 

6 ,720 

26,890 

40,490 

8,647,260 

UNIT COST 

60 1. 0~ 

6723 . 12 
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PROJtCI HHYDCL; HANFORD: Ell PROGRAM • H AREA HYDkAIJL IC CONJ ROI. 

IIHE 16:q :fJ t 

H AREA HYDRAULIC CONTROL 
** PROJECT OWNER SUMMARY· LEVEL 5 (Rounded to 10°s) •• 

~IJHHARY PAGE 6 

- - - -- - - - -- -- - - - -- - -- - --- - . - - - - --- ---- - - - -- -- -- -------- - - - . - - . -- ---- ----- -- - ---- --- - - - --- -- ----- - -- -- --- - - -- - - - . - - .. . - . - -- --- -- --- --- -- ----- ---- --- -- --- -- - -- - - - - - - - . -- - -- - . -

IIHC llestinghouse Hanford Carpany 

IIHC:02 Monitoring, Safll)ling & Analysis 

IIHC:02 .08 Safll)ling Rad Cntmntd Media 1· 12 

IIHC: 02.08 .02 Ground llate r Ana lysis 

Gr ound llat cr Ana lys is 

IIHC ;02 .06 .03 Take Gr ound llate r Safll)les 

tak e Gr<,und ~ J t t!r · S<.uTf>les 

Safll)l ing Rad Cnt,mtd Media 1· 12 

Monitoring, Sarrl)l ing & Analysis 

IIHC:06 Groundwater Collection & Control 

IIHC:06.05 Operation and Maintenance 

Operation and Maint enance 

Groundwat er Collection & Control 

llft C : 13 Annua I Report 

IIHC : 13 . 21 Annual Rep. ,, I 

IIHC ,13 .21. 11 Prepare Annual Report (Yr 1) 

Pr epare Annua l Repo rt (Yr 1) 

IIU C; 13 . 21.12 Prepare Annua l Report (Yrs 2·12) 

Prepare AnnuJl Report (Yrs 2· 12) 

Annual Report 

Annual Report 

QUANTITY U~ 

88 . 00 EA 

24.00 HR 

CONTRACI COS! SUB HPR PM/CM Iii.A/CSP CONTINGN 

H,200 0 5,280 10,320 17,760 

660 o 100 190 no 

35,860 0 5,360 10,520 16,120 

35,860 0 5,360 10,520 18,120 

18,480 0 2,770 

18 , 460 0 2,770 5,420 9,340 

90,150 0 13,520 26,440 45,540 

60,070 0 9,010 

150,220 0 22,530 

150,220 0 22,530 44,050 75,880 

TOTAL COS I 

68,560 

1, 290 

69,670 

69,670 

36,010 

36 ,010 

175,640 

117, 040 

292,660 

292,680 

UNI! COS! 

7/9 . 3~ 
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~es tinghouse Hanford C~ny 
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U.S. Army Corps of Engineers 
PROJECT HHYDCL: HANFOltD: ER PROGRAM• H AREA HYDRAULIC CONlROl 

N AREA HYDRAULIC COIITROL 
** PROJECT OWNER SUMMARY· LEVEL 5 (Rounded to 10 1s) •• 

QUANT I lY UOH CONTRACT COST sue HPR PH/CM GIA/CSP COIITINGN 

204,560 0 30,1>80 59,990 103,JJO 

4,382,880 301,940 696,410 1,361,480 2,359,950 

11 HE 16 : 41 : 02 

SUHHARY PAGE 7 

TOTAL COS T 

398,570 

9,102,670 

UN 11 COST 
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ANA Off · Site Analyti cal Services 
SUB FiAed Price Contractor 
WHC Westinghouse Hanford COff"8ny 

HANF ORD : ER PROGRAM 
Subcont rh1to r MPR 

SIJB TOTAL 
Project M;,nage111ent / Cons truction Mgnt 

SUBTOTAL 
General & Aonin/Con,oon Support Poo l 

SUBTOTAL 
Conti ngency 

TOTAL INCL DYNER COSTS 

9'1· f 3291 .. 1236 

U.S. Arrr( Corps of Engineers 
PROJECT HHYDCL: HANFORD: ER PROGRAM· H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
•• PROJECT INDIRECT SUMMARY· LEVEL 1 (Rounded to 10°s) •• 

QUANT I Tl UOM TOTAL DIRECT OVERHEAD PROFIT BONO B&0 TAX MAT MPR 

42, 100 0 0 0 0 0 
J,215,400 610,950 26~,950 24,610 19,150 0 

204,560 0 0 0 0 0 
- - .. -. --.... -- -- ... -- .. --- - - ------- . - ----.... .. - - - - .. - .... - --- - .. -- - -

J,462,060 610,930 265,910 24,610 19,350 0 

TIME 16:41 :02 

SUMMARY PAGE 8 

TOTAL COS! 

42 , 10(1 
4 , 136,220 

204,560 

4,382,880 
301,940 

4,684,830 
696,410 

5,381,240 
1,361,480 

6,742,720 
2,159,950 

9,102,670 

UNIT COS! 
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ANA Off-Site Analyti cal Services 

ANA :02 Monit oring, Sa1r4>llng, Analysis 

Off -Site Anulytica l Services 

SUB Fixed Price Contrac tor 

SUB:01 
SUB:03 
SUB:06 
SUB:20 
SUB:21 

Mobilization & Prepa ra to ry work 
Site Work 
Groundwater Coll ection, Control 
Site Restoration 
Demobi lization 

f lxed Price Conti lK l u 1 

WHC Uestinghouse Hanford Coo-pany 

UHC:02 Monitoring, Sa1r4>ling, Analysis 
YHC:06 Groundwate r Collecti on & Control 
WHC:13 AIYlual Repo r t 

Yest i nghouse II an ford Coo-pany 

HANFORD: ER PROGRAM 
Subcontractor HPR 

SUB TOT Al 
Projec t Manage111ent/Construct ion Hgnt 

SUBTOTAL 
General & Acinin/Comoon Suppor t Pool 

SUBTOTAL 
Contingency 

TOTAi INCL O\INER COS IS 

91f 13291 .. 1237 

U. S. Army Corps of Engineers 
PROJECT HHYOCL: HANFORD: ER PROGRAM· H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
** PROJECT INDIRECT SUMMARY· LEVEL 2 (Rounded to 10 1 s) ** 

QUANT I TY UOM TOTAL DIRECT OVERHEAD PROFIT BOND 8'0 TAX MAT HPR 

42,100 0 0 0 0 0 
-------··-- . -. ----- .. ·---- - --- --- - ---- - - - . -- - - - .. ---------

42,100 0 0 0 0 0 

29,420 5,590 2,430 230 180 0 
53,520 10,170 4,430 410 320 0 

3, 107,400 590,410 257,000 23,790 18,700 0 
10,000 1,900 830 80 60 0 
15,060 2,860 1,250 120 90 0 

-- --- ---- -- -- -- -·- -- -- -- -- - -- --- -- - · -- -- --- -- --
l,215 ,400 610,930 265,930 24,6 10 19,350 0 

35,860 0 0 0 0 0 
111,480 0 0 0 0 0 

150,220 0 0 0 D 0 
--. ------. - --------- - --- - - - - - ---- --- -- --------- . --------

204,560 0 0 0 0 0 
-. -. -- ----. -. --- -- - - --------- --- --- --- --------- ------- --

3 ,462,060 610,930 265,930 24,610 19,350 0 

TIME 16 :41:02 

SUMMARY PAGE 9 

TOTAL cosr UHi I COSI 

42, 100 
----- ·· · ··· 

42,100 

37,850 
68,850 

3, 997,290 
12,860 
19,370 

CJ 
4, n6, UO 0 

CJ t'T1 --ii3 ::0 ~-r-' 
35,660 I 

• \0 
18,480 -l-

150,220 I 

°' - .. ------- -
204,5 60 

....J 

--- -- - -----
4,382,880 

301,940 
--- ---- ----

4,684,830 
696,410 

-- -- --- - -- -
5,381,240 
1,361,480 

-- ---- -----
6,742,720 
2,359,950 
- - -- - ----
9,102,670 



Thu 15 Sep 1994 

ANA Off · Site Analytical Ser vices 

ANA:02 Monitoring, Sa~ling & Analysis 

ANA:02 . 08 Sa~ling Rad Contaminated Media 

ANA :Ol .011.02 t;ruund Uatcr Ana lys i s Yr 1· 12 

Ground Uater Analysis Yr 1· 

S11ff1>ling Rad Contaminated M 

Monitori ng, Sa~l ing & Anal 

Off -Site Analytical Service 

sue Fixed Price Contract or 

SUB :01 Mobilization & Prep~ rato r y Uo r k 

SUB:01 . 02 Mobilize Personnel & Equipment 

SIJB :O T. 02 . 02 Mobilize Tra il e r s 

Mobiliz e Tra ilers 

Mobilize Per sonnel & Equipm 

SUB:01. 04 Setup/Cons truct 1""'1 Facilities 

StJB:O T. 04. 01 Es t abl i sh Faci liti es 

SUB:01 .04.01 . 02 Setup Trailers 

Establi s h Faci I 1t ies 

SIJB:01 . 04 . 02 Cons t ruc t Occon Area 

Con s t nlL t Dec on Arca 

SUB : 01.04 . 03 Site Sur vey 

91f l 329 i .. 1238 

U.S. ArllfY Corps of Engineer& 
PROJECT HHYDCL: HANFORD: ER PROGRAM· H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
•• PROJECT INDIRECT SUMMARY · LEVEL 5 (Rounded to 10 1 s) •• 

BOND 8'0 TAX MAT MPR 

10.00 EA 42,100 0 0 0 0 

42,100 0 0 0 0 0 

42, 100 0 0 0 0 0 

42,100 0 0 0 0 0 

i'SO 140 60 10 0 

i'SO 140 60 10 0 0 

3,810 720 310 30 20 0 

3,810 720 310 30 20 0 

24 . 00 HR 9,190 1,750 760 70 60 0 

TIME 16 : 41 :02 

SUMMARY PAGE 10 

TOTAL COSI 

42,100 

42,100 

42,100 

42,100 

960 

960 

4 ,900 

4,900 

11,820 

UNIT COSI 

4210 .00 

492 .60 



C, 
I 

N 
00 
0 

Thu 15 Sep 1994 

Site Survey 

Setup/Construct Ten-., faci l i 

SUB:01.05 Construct Tcn-.,orary Utilities 

Cons t ruc t Ten-.,orary Utiliti 

SUB:01.06 Pre-Construction Slbnittals 

Pre-Construction Submittals 

Mobilization & Preparatory 

SUB:03 Site Work 

SUB:03.03 Earthwo rk 

Earthwor k 

SUB:03 . 04 Roads/Parking/Curbs/Walks 

Roads/Parking/Curbs /Walks 

Site Work 

SUll : 06 Groundwater Cullect1011 ~ Cont,ol 

SUB :06 . 01 Extracti on & Injection Wells 

SUB :06. 01.01 We ll Dri l ling & Construction 

Well Dril ling & Constructio 

SUB:06 .01.04 Operations and Maint enance 3 , 6 

Opcra t ions and H,1intcnanc e 

SU8:06 . 01.9X Site Piping 

91i·f 3291 .. 1239 

U. S. Army Corps of Engineers 
PROJECT HHYDCL : HANFORD: ER PROGRAM • H AREA HYDRAULIC CONTROL 

N AREA HYDRAULIC CONTROL 
** PROJECT INDIRECT SUMMARY· LEVEL 5 (Rounded to 10 1 s) ** 

QUANT I TY UOM 

4.00 EA 

14 . 00 EA 

TOTAL DIRECT OVERHEAD 

1,000 

14,000 

4,680 

190 

2,660 

890 

PROFIT 

80 

1,160 

390 

BOND 8&0 TAX MAT MPR 

10 

110 

40 

10 

80 

30 

0 

0 

0 

10,000 1,900 830 80 60 0 

29,420 5,590 2,430 230 180 0 

5,000 950 410 40 30 0 

48,520 

53,520 

9,220 

10,170 

4,010 

4 , 430 

2,563,400 487,050 212,010 

161,000 30,590 13,320 

370 

410 

19,620 

1,230 

290 

320 

15,430 

970 

0 

0 

0 

0 

TIME 16:41:02 

SUMMARY PAGE 11 

TOTAL COSI 

1,290 

18,010 

6,010 

12,860 

37,850 

6,430 

62,420 

68,BSO 

3,297,500 

207 , 110 

UNIT COST 

3215 .94 

235535.74 
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9'{· 13291 .. 1240 

U.S. ArlllY Corps of Engineers 
PROJECT HHYDCL: HANFORD: ER PROGRAM· H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
** PROJECT INDIRECT SlJHHARY · LEVEL 5 (Rounded to 10 1s) ** 

TIME 16 :41 : 02 

SUHHARY PAGE 12 

- - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - -- - - - - . - - - - - - - -- -- - --- - - - - - - - - - -- - ------- -- -- - - - -- - - - - . - --- - - - - - -- - - --- - - - . - - - - - - - - . - - . -- - - - - --- - - - - - - - - - - - -- - - - - - - - - - - - - - - . - . - .. - - - - - - - -
QUANTITY UOM 

Site Piping 

E~truct ion & Injec t ion llel l 

Groundwate, Collection l Co 

SUB: 20 Site Res torati on 

SUB : 20 . 04 Revegetut ion u1,J f'lunL111y 

Revegetati on and Planting 

Site Restoration 

SUB:21 Demobilization 

SUB:21 .02 Demobilize Personnel & Equipment 

SIJB :21.02.02 Demobi I ize Tr a iler s 

Demobilize Tra ilers 

Demobilize Personnel & Equi 

SUB: 21 . 04 Dcmol.tilize temp f ac 1lit1es 

SIJB:21.04.02 Remove Decon Area 

Remove Occun Ar e a 

Demobilize Teffll Facili ties 

SUB :21.05 Di sconnect lell'por ary Ut ilities 

Disconnec t Terrporary Utilit 

SUB: 21 . 06 Pos t -Construction Swnittals 

Post- Cons tructi on Submi ttal 

Demobilization 

fixed Price ContracLor 

8 . 00 HR 

4 . 00 EA 

TOTAL DIRECT OVERHEAD PROFIT BOND 8'0 TAX MAT HPR 

383,000 72,770 31,680 2,9}0 2,100 0 

3,107,400 590,410 257,00D 21,790 111,700 0 

3,107,400 590,410 257,0DO 23,790 18,700 0 

------- --- - ----- - --- - -- - - - - - - - - - . - - - - - -- - - - --- - - - - - - - - --
10,000 1,900 830 80 60 0 

10,000 1,900 830 80 60 0 

----------- ·------- - ------ --- ----- ---- ---- -- -- - ------- --
750 140 60 10 0 0 

----------- --------- --------- --------- ----- --- · ---------
750 140 60 10 0 0 

- ---------- ---- -- --- ---- -- · -- --- · -- -· - -------- - ---- -----
1,810 340 1~0 10 10 0 . - -- - -. ---- ... - --- .. - - - - - - ---- - - - - -- - - - - - - --- --- - - - - - - - - -
1,810 340 150 10 10 0 

- - -... - - - - - - .... - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - --
2,500 480 210 20 20 0 

-------- - - - ---- - - - - - -- - - - - - - - - - - - - - - . . -- - - - - - . - . - - . - - - - -
10,000 1,900 830 80 60 0 

----------- --------- --------· ----- ---- ------- -- -- -- -- ---15,060 2,860 1,250 120 90 0 ... ... ... ... . . --------- ------- -- -- ---- ·-- --- -- ---- ----- -- --
3,215,400 610 , 930 265,930 24,610 19,350 0 

TOTAL COS I 

492, 6UO 

3,997,290 

3,997,290 

12,860 

12,860 

960 

960 

2,320 

2,320 

3,220 

12,860 

19,370 

4,136,220 

UNI I co~ I 

2YU.5/ 

3215 .94 
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9'H 3291 .. 12~ I 

U.S. Army Corp& of Engineer& 
PROJECT HHYOCL: HANFOIIO: ER PROGRAM· H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC COIITROL 
•• PROJECT INDIRECT SUMMARY · LEVEL 5 (Rounded to 10 1 s) •• 

TIME 16 :41 :02 

SUMMARY PAGE 13 

- - - --- - - - - - - - - - --- - - . -- - - -- - - - - - - - - - - -- - - - ----- ----- ---- - - - - -----------.. -- - - - ---- - - - - - - - - --- - - - - ------ - - - - - -- - -. - - - .. - -- - - - ----- - - - - - - ------ - - - - - - - - - - - --- - - - - - - - - - - - - - - -

WHC Westinghouse Hanford COfll)Bny 

WHC : 02 Monitoring, Safll)ling & Ana lysis 

WHC :02 . 08 Safll)li ng Rad Cntmntd Media 1·12 

11111: :02.0!l. 02 Ground llat er Ana lys is 

Ground Wat er Analysis 

IIHC:02.08.03 Tak e Gro1U-.d lla te r Samples 

Take Ground llater Safll) les 

Sa""ling Rad Cntrmtd Media 

Monit or i ng, Safll)l ing & Anal 

IIHC :06 Groundwater Collection & Control 

IIHC:06 .05 Operation and Maintenance 

Operation and Ma intenance 

Groundwater Collection & Co 

IIHC : 13 Annual Repor t 

IIHC : 13 .21 Annual Rcpo, t 

lltlC: 13. 21. 11 P1 ·cp.1re Annual Report (Yr 1) 

Prcpa , e Annuc1 I Report (Yr 

IIHC:13.21.12 Prepare Annua l Report (Yrs 2· 1 

Prepare Annual Report (Yrs 

Annual Report 

AIYlual Report 

QUANTITY U~ 

88 . 00 EA 

24.00 HR 

TOTAL DIRECT OVERHEAD PROFIT BONO B&o TAX MAT MPR 

35,200 0 0 0 0 0 

660 0 0 0 0 0 
---- - - --. -- -- ------ ... ---- - - - - - - - . - - - - - - - -- --- - - - --- - - - - - -

35,860 0 0 0 0 0 
--- - ------- -- ----- - - --- - - - - - - - - . -- - - - - -- - - - - - -- - -- - - - ---

35,860 0 0 0 0 0 

--·-- ---- -- ----····- ------·-- -- --·---- -- ----··- -· --····-
18,480 0 0 0 0 0 

· ·· ···-·-·- --------· ---··---- -- --- --- - ---·---- - ··---··--
18,480 0 0 0 0 0 

90,150 0 0 0 0 0 

- - -. -- - . . . . -- . - . -- . - -. - - - - - - - - - - - - - - . - . - - . - - . - . . - ---- - - -
60,070 0 0 0 0 0 -· ··- -- ---- ... ...... .. --·· ---- - -----·-·- ··----··- -- ---- -- -

150,220 0 0 0 0 0 . ...... .. _____ ...... . .... .. . .................................. --- -- --·-
150,220 0 0 0 0 0 

TOTAL COST 

35,200 

660 

35 ,860 

35,860 

18,480 

18,480 

90, 150 

60,070 

150,220 

150,220 

UNIT COS I 

400. 00 

27.62 
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1h 11 15 Sep 1994 
U. S. Anny Corps of Engineer& 

PROJ EC I HHYDCL: HANFORD: ER PROGRAM - H AREA HYDRAULIC CONTR OL 
H AREA HYDRAULIC CONTROL 

** PROJECT INDIRECT SUMMARY - LEVEL 5 (Rounded to 10's) •• 

f I HE 16: 4 1 : U<' 

SIJHHARY PAGE 14 

- - - - .. - - - --- - - - - - - - - - - - -- - - - - - - - - - - -. -- - - - - -- - - -- - --- - - - . - - . - -- - - - - - - ---- - - - - -- - -- -- - - . - - - --- - - - - - -- - -- - - - - - - - - - . - - - - - - --- - --- - - - - - - - - - - -- - - - -- - - - - - - - - - - - - - -
QUANTITY UC»4 

~estinghous e Hanford COlflllln 

HANFORD: ER PROGRAM 
Subcont ractor MPR 

SUBTOTAL 
Projec t Ha11a ge11 icn t /Construction Hgnt 

SUBTOTA L 
Gene ral & Aanin/COITITlCln Support Pool 

SUBTOTA L 
Conti ngency 

TO IAI IN CL (ll/NEM rns ,s 

TOTAL DIRECT OVERHEAD PROFIT 

204,560 0 0 

3,462,060 610,930 265,930 

BOND B&O TAX MAT MPR 

0 0 0 

24 ,610 19,350 0 

TOTAL COS! 

204,560 

4,382,880 
301,940 

4,684,830 
696,410 

5,381,240 
1,361,480 

6,742,720 
2,359 ,950 

9 , 102,670 

UMII COS ! 

CJ 
0 

CJ t!1 ..., ;;-3 Pl ....... -- r 
I 

• '° ~ I 

0\ 
--._J 
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Thu 15 Sep 1994 

ANA Off -Site Analytical Services 
SUB Fiaed Price Contractor 
WHC Westinghouse Hanford C~ny 

HANFORD: ER PROGRAM 
Overhead 

SUBTOTAL 
Profit 

SUBTOTAL 
Bond 

SUB TOT AL 
B&O Taa 

TOTAL INCL INDIRECTS 
Subcon t rector HPR 

SUBTOTAL 
Project Hana ~L" ll1t:11t/Construct ion Mgnt 

SUBTOTAL 
General & Admin/Conmon Support Pool 

SUBTOTAL 
Conti ngency 

TOTAL INCL O\INER COSTS 

9'1·13291 .. 1243 

U.S. Army Corps of Ell!lineers 
PROJECT HHYDCL: HANFORD: ER PROGRAM· H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROl 
•• PROJECT DIRECT SUMMARY· LEVEL 1 (Rounded to 10's) •• 

QUANT I TY UOH LABOR EQUIPHNT "AT/SUPP 

0 0 0 
1l, sso 2,920 7,010 

150,880 0 0 
----··· ···- -- -- ------- ----- - .. - ... --

164,430 2,920 7,010 

UN IT CST 

42, 100 
l, 191,920 

53,680 
-- .. ----.. ---

3,287,700 

T IHE 16:41 :02 

SIJHHARY PAGE 15 

TOTAL COST 

42, 100 
l, 215,400 

204,560 

3,462,060 
610,930 

4,072,990 
265,930 

4,338,920 
24,610 

4,163,510 
19,350 

4,382,880 
301,940 

4,684,830 
696,410 

5,381,240 
1,361,480 

6,742,720 
2, 359,950 

9,102,670 

UNIT COST 
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Thu 15 Sep 1994 

ANA Off · Si te Analyti ca l Serv ic es 

ANA: 02 Monitoring, Sarrpling & Analysi& 

Off -Si te And lyt ical se,vices 

SUB fix ed Price Cont rac to r 

SUB : 01 
SUB:03 
SUB:06 
SUB:20 
SUB:21 

Mobilization & Preparatory Work 
Site Work 
Groundwater Collection & Control 
Site Restoration 
Demobilization 

f ixed Price Contractor 

WHC Westinghouse Hanf ord Corrpany 

WHC :02 Monitoring, Sarrpling & Analysis 
WHC:06 Groundwater Collecti on & Control 
WHC:13 Annual Repo , t 

Wes tinghouse l\dnford Company 

HANFORD: ER PROGRAM 
Overhead 

SIIB 1 OT AI 
P.-of I l 

SUBTOT AL 
Bond 

SUBTOTAL 
BKO Tax 

TOTAL IN CL INDIRECTS 
Subcontractor MPR 

SUBTOTA L 
Project Manayem.,nt/Construction Mgnt 

SU BTOTA L 
General & Admin/Conmon Support Poo l 

SUBTOTA L 
Contingency 

TOTAL INCL OWNER COSTS 

U.S. Anny Corps of E09ineers 
PROJECT HHYOCL: HANFOID: ER PROGRAM· H AREA HYDRAULIC CONTROL 

N AREA HYDRAULIC CONTROL 
•• PROJECT DIRECT SUMMARY· LEVEL 2 (Rounded to 10°s) •• 

QUANT I TY UOM LABOR E0UIPMNT IIAT/SUPP 

0 o o 
-- - - - - - - - -- - - - - - - - - - - - ------ ---- -

0 0 0 

9,600 1,820 7,010 
0 0 0 
0 0 0 
0 0 0 

3,950 1,11 0 0 
------. -. -- -- -- ---- --- -----------

13,550 2,92 0 7,010 

660 0 0 
0 0 0 

150,220 0 0 
-- -- ----- -- --------- -- - - - - - - - - - - -

150,llaO 0 0 
- --- - - - - - - - ----- - ----- ---- -- -----

164,430 2,920 7,010 

UNIT CST 

42, 100 
- - -- - ---- - -

42,100 

11,000 
53,520 

3,107,400 
10,000 
10,000 

-- --- ------
3,191,920 

35,200 
18,480 

0 
----- - --- - -

53,680 
----- -. - - --

3, 287,700 

TIME 16:41 :02 

SUMMARY PAGE 16 

TOTAL COST 

42, 100 

42,100 

29,420 
53,520 

3 , 107,400 
10,000 
15,060 

3, 215,400 

35,860 
18,480 

150,220 

204, 560 

3,462,060 
610,930 

4,072,990 
265,910 

4,338,920 
24 , 610 

4,163,510 
19,350 

4 , 382,880 
301,940 

4,684,830 
696,410 

5,381,240 
1,361 , 480 

6,742,720 
2,359 ,950 

9 , 102,670 

UNII COS! 
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Thu 15 Sep 1994 

ANA Off·Site Analytical Serv ices 

ANA :02 Monitoring, sa,,..,ling, Analysis 

ANA:02.08 Sa""ling Rad Contaminated Media 

ANA :02.08 . 02 Grour,d U,s ter Ana lys is Yr 1· 12 

Grour>d Uater Analysis Yr 1- 12 

sa,,..,1 i ng Rad Contaminated Medi a 

Monitor ing, Safl1)ling, Analysis 

Off -Site Analytical Services 

SUB Fixed Price Contract or 

SUB :01 Mobilization & Preparat ory Uork 

SUB:01 . 02 Mobilize Personnel , Equipment 

SUB:01 . 02 . 02 Mobilize Trailer s 

Mobilize Trailers 

Mobilize Personnel & Equipment 

SUB:01.04 Setup/Construct Teffll Facilities 

SUB:0 1.04.01 Es t ab li sh Faciliti es 

SUB : 01.04 . 01.02 Setup Trailers 

Es tablish Fae ii 1ties 

SUB:01.04.02 Cons truc t Oecon Area 

Cons truc t Occon Area 

SUB : 01 . 04 . 03 Site Survey 

9'{13291 t> 12~5 

U.S. Army Corps of E01iJineers 
PROJECT HHYDCL: HANFOIID: El PIOGIAJI · H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC COIITIOL 
** PROJECT DIRECT SUl'IMART · LEVEL 5 (R<>l.nded to 10's) ** 

QUANT I Tl U04 LABOR ECUIPMNT MAT/SUPP 

10.00 EA 

24.00 HR 

D 

0 

0 

0 

0 

0 

3,000 

3,000 

4,350 

0 

0 

0 

0 

750 

750 

0 

0 

1,070 

0 

0 

0 

0 

0 

0 

810 

810 

3,770 

UNIT CST 

42,100 

42,100 

42, 100 

42, 100 

0 

0 

0 

0 

0 

TIME 16:41:02 

SUMMARY PAGE 17 

TOTAL COST 

42, 100 

42,100 

42, 100 

42, 100 

750 

750 

3,810 

3,810 

9,190 

UNIT C05 1 

4210.00 

382 . '13 
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91f f 329 I .124r6 

U.S. Army Corps of Engineers 
PROJECT HHYDCL: HANFOllD: ER PROGRAM· H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
** PROJECT DIRECT SUMMARY· LEVEL 5 (Rounded to 10's) 

T IHE 16:41 :O~ 

SIJHHARY PAGE 18 

-- . - . - . - - - - - - - - - - -- - - - - - - - - - - - - - - - --- - . - - - - - - - - -- - -- -- - - . - - - - - - - -- - - - --- --- - - - - - -- -- - - - - - - - - - - -- - - - - - - - - - - - - . - - - - - . - - - - - - - - - - - ----- - - - - - - - - - - - - - - - - - - - - . - - -- - - . . . - - . - - - - . - -
QUANT I TY UOH 

--- -- -- --- ------- --- ------- --- ----- --- --- ---------······-- --- -- -----· -· -· · ---------- ---- ----· -- -- --- ---- ---- -- --- ---·······---------·----·--------------------- ---- ---- --- --
LABOR EQUI PMNT MAI/SUPP UNIT CST TOTAL COSI UNII COSI 

Site Survey 

Setup/Construct T~ Facilities 

SUB:01 . 05 Construct T~~rary Utilities 

Construct Tefll)Or ary Utilities 

SUB:01 . 06 Pre-Construction Submittals 

Pre -Construc ti on Sul:xnittals 

Mobilization & Preparatory Work 

~UB:03 Site Work 

SUB:03 . 03 Ear thwu,~ 

Ea r thwork 

SUB:03.04 Roads/Parking/Curbs/Walks 

Roads/Parking/ Curbs /Walks 

Site Work 

SUB:06 Groundwater Co llection I> Contro l 

SUB:06.01 Extracti on & Inject ion Wells 

~l JB: 06. 01.01 We 11 Dr I I I i ng & Const rue t ion 

Wei I Dri 11 ing & Cons truct ion 

SUB:06.01 . 04 Oper a ti ons and Maintenance 3,6 , 9 

Oµc1a l1on~ a~ t Maint enance 3,6,9 

SUB: 06.01.9X Sit e Piping 

4 . 00 EA 

14.00 EA 

0 

7,350 

2,250 

D 

9,600 

0 

0 

0 

0 

0 

0 

1,070 

0 

0 

1,820 

0 

0 

0 

0 

0 

0 

4,580 

2,430 

0 

7,010 

0 

0 

0 

0 

0 

1,000 

1,000 

0 

10,000 

11,000 

5,000 

48,520 

53,520 

2,563,400 

161,000 

1, 000 

14,000 

4,680 

10,000 

29,420 

5,000 

48,5 20 

53,520 

2, 563,400 

161,000 

2SOU . Ou 

1831 00 . Ull 
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Thu 15 Sep 1994 U.S. Ariay Corps of Engineers 
PROJECT HHYDCL: HANFOltO: ER PROGRAM - H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 

Sit e Pi ping 

Extraction£ Injection Wella 

Groundwate r Collection l Control 

SUB:20 Site Res torati on 

SUB:20 . 04 Revegetati on and Pl an t i ng 

Revegetation and Planting 

Site Restoration 

SUB : 21 Demobilization 

SUB:21.02 Demobilize Per sonnel & Equipment 

SIJ B: 21.02.02 Demobi I iz e Trail e r s 

Demobilize Trailers 

Demobilize Personnel l Equipment 

~UB: 21. 04 Demobil ize l c11~ fac il i t i es 

~IJB: 21. 04. 02 Rc1uovc Il e< o n Ar cJ 

Remove Decon Area 

Demobilize T~ Facilities 

SUB:21 . 05 Disconnec t Te11"° r ary Utilities 

Disc onnec t Tempo rary Utilities 

SUB : 21.06 Post -Cons truction Sul:mittals 

Pos t -Cons truc t ion Submittals 

Demobilization 

fixed Price Cont r ac t or 

•• PROJECT DIRECT SUMMARY - LEVEL 5 (Rounded to 1D 0 s) •• 

QUANT I TY UOM 

8 . 00 HR 

4.00 EA 

LABOR 

0 

0 

0 

0 

0 

0 

0 

1,450 

1,450 

2,500 

0 

3,950 

13,550 

EQUIPMNT 

0 

0 

0 

0 

0 

750 

750 

360 

360 

0 

0 

1,110 

2,920 

MAT/SUPP 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7,010 

UNIT CST 

383,000 

3,107,400 

3,107,400 

10,000 

10,000 

0 

0 

0 

0 

0 

10,000 

10,000 

3,191,920 

TIME 16:41:02 

SUMMARY PAGE 19 

TOTAL COST 

181, 000 

3, 107, 400 

3,107,400 

10,000 

10,000 

750 

750 

1,810 

1,810 

2,500 

10,000 

15,060 

3,215,400 

UNIT COSI 

225 . 72 

2500 . 00 
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Thu 15 Sep 1994 

IIHC ~es tinghouse Hanford C~ny 

llltC: 02 Monitoring , Sarrpling r. AnalyHi s 

IIH C: 02 . 08 Safll)ling Rad Cntmnt d Media 1· 12 

WtH: :0 2 .0U. 0 2 Gro1 1nd Y.i t e r Ana lr~i s 

Ground ~at er Ana lysis 

IIIIC: 02 . 08 . 03 Tak e Gr ound ~a te r Sar~l cs 

Take Ground lla t er Safll)les 

San.,ling Rad Cntmntd Media 1-12 

Monitoring, Safll)ling & Analysis 

IIHC:06 Groundwater Collection & Control 

IIHC:06.05 Operation and Maint enJnce 

Operation and Ma intenance 

Groundwater Co llection & Control 

ll ltC: 13 Annua l Repor t 

IIH C: 13 . 21 Annua I Repo1 l 

IIII C: 13 .2 1. 11 Prepar e Annual Report (Y r 1) 

Pr epar e Annua l Report (Yr 1) 

IIHC : 13.21 . 12 Prepare Annua l Repor t (Yr s 2- 12) 

Prepare Annua l Repor t (Yrs 2- 12) 

Amual Report 

Annua I Report 

U.S. Army Corps of Engineers 
PROJECT HHYDCL: HANFORD: ER PROGRAM· H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
** PROJECT DIRECT SUMMARY· LEVEL 5 (Rounded to 10's) ** 

88.00 EA 

24.00 HR 

0 

660 

660 

660 

0 

0 

90, 150 

60,070 

150,220 

150,220 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

35,200 

0 

35,200 

35,200 

18,460 

18,460 

0 

0 

0 

0 

TIME 16 : 41 :02 

SUMMARY PAGE 20 

35,200 

660 

35,860 

35,860 

16,460 

18,460 

90,150 

60 , 070 

150,220 

150,220 

UNI I COS I 

400 .00 

27. 62 
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lhu 1~ Sep 1994 

~estinghouse Hanford C~ny 

HANFORD: ER PROGRAM 
Overhead 

SUBlOTAL 
Pro fit 

SUB lOT AL 
Bond 

SUB TOI AL 
8&0 Tu 

TOTAL INCL I ND I RECTS 
Subc on tractor MPR 

SUBTOTAL 

9'{ 13291.12~9 

U.S. Ar,rry Corps of Engineers 
PROJECT HHYDCL: HANFORD: ER PROGRAM• H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
** PROJECT DIRECT SUMKARY · LEVEL 5 (Rounded to 10 1 s) ** 

QUANT I TY UOH LABOR 

150,880 

164,430 

E0UIPHNT 

0 

2,920 

HAT /SUPP 

0 

7,010 

Projec t Managemen t/Construction Hgnt 

SllBTOT Al 
Genera l & Aunin/Comnon Support Pool 

SUBTOTAL 
Contingency 

TOTA L INCL OUNER COSTS 

UNIT CST 

53,680 

3, 2117,700 

T IHE 16 : 41 :Ol 

SUMMARY PAGE 21 

TOTAL COSl 

204,560 

3,462,060 
610,930 

4,072,990 
265,930 

4,338,920 
24,610 

4,363, 5 JO 
19,350 

4,382,880 
301,940 

4,684,830 
696,410 

5,381,240 
, • 361 , 480 

6,742,720 
2,359 , 950 

9,102,670 

UNI! COS! 



lhu 1~ Sep 1994 

DETAlllD ESTIMATE 

9'H 329 I .. 1250 

U.S. Ar..., Corps of Engineers 
PROJECT HHYDCL: HANfOltD: ER PROGRAM - H AREA HYDRAULIC CONTR OL 

H AREA HYDRAULIC CONTROL 
ANA . Off-Site Analytical Services 

I !Ml 16:41 :Ol 

DEi Al L PAGE 

- - - - . - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - -- - - - . - - - . - - - - . - - -- - - - - - - - - -- - - - - - - - - - - - - - - -- - - - - - - - - - - - - . - . - - - . - - - - - - - - - . -- - - - -- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
ANA: 02 . Moni to r ing, Se""ling, Analysis QUANTY UO! CREM ID 
--- - -- - ----. . - - --- - ----- --- -- -----·-- -- -- ---- - ---- -- --- -------- -- ------- - ... ------- --- - - -- ---- --- - -- - ----- ..... --- - - - ----- ---- ------ --- -·- ------ -- - - ---· ·· ------ ---- - - -- ·- - -- --

LABOR EQUIPMNT MAT/SUPP UNIT CST TOTAL CO ST UNIT COST 

AHA. Off -Site Analytical Services 
ANA:02. Monitoring, S~ling & Analysis 

ANA:02.08. S~ling Red ContMinated Media 
ANA:02.08 . 02. Ground Water Analysis Yr 1-12 

ASS LU~t i ans: 
1. Asscme sanf)lin9 ot 7 monit oring well s on a semia1Y1Ual basis for the 

12-year lifecycle. 

ANA 

(14 sen-pies) 

2. Assume lnDnthly performance monit oring of 7 wells for the 
12-yea r lifecyc le . 
(84 sen-pies) 

lotal sanvlcs O 98 

3 . All on-site SBl!flle analyses performed by WHC mobile lab 

4 . 10X off - sit e verification analysis of reduced analyte list with CLP 
protocol . 
(101 of 98: 10 ea) 

Analyze LLW Sitrrpl e Off -site 0.00 0 . 00 Lab 10.00 EA 0 0 
Ground Mat er Ana lys is Yr 1 · 12 10.00 

--- - - -- ---. - - --- -- -- - -
EA 0 0 

--- --- ----- --------- --Sanvl i ng Rad Contaminated Media 0 0 
Honi toring, Sarr-pl ing & Analysis 

----------- --------- --
0 0 

- ---- - --- - - --------- --Off -Si te Anillytical Services 0 0 

0.00 
0 

---- --- ----
0 

--- ---- -- --
0 

--- - --- -- --
0 

--------- --
0 

4210 . 00 
42,100 

- - - - ---... ---
42,100 

-----------
42,1 00 

- - - --.. -----
42,100 

--- - - ------
42,100 

4210.00 
42,100 

42, 100 

42,100 

42,100 

42, 100 

4210 . 00 

4210 . dO 
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Thu 15 Sep 1994 

DETAILlD ESTIMAT E 

SUB:01 . Mobili zat i on & Preparatory Work 

SUB. Fixed Price Contrac tor 
SUB: 01 . Mobilization & Prepara tory Work 

SUB:01.02. Mobilize Personnel l Equipment 
SUB:01 .02 . 02 . Mobilize Trailers 

FPC SJ Mob ili,e Fi e ld Office Trailer 

FPC SJ Mobilize Storage Trailer 

FPC SJ Mobi lize Decon Trailer 

Mobi liz e Trailers 

Mul>1 l i ze Per sonnel l Equipment 

9'H 3291.125 I 

U.S. Army Corps of Envineers 
PROJECT HHYDCL: HANFOIIO: ER PROGRAM· H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
SUB . Fixed Price Contractor 

QUANTY UOM CREW ID LABOR EQUIPHNT HAT /SUPP 

0.00 250.00 0 . 00 
1.00 EA 0 250 0 

0 . 00 250.00 0.00 
1.00 EA 0 250 0 

0.00 250.00 0 .00 
1 .00 EA 0 250 0 

-- - - - - - .. -- ... ----------- - -- - - - - ----
0 750 0 

--- ---- ---- ------- -- -- · · ·- · · · ----
0 75 0 0 

UN IT CST 

0.00 
0 

0 . 00 
0 

0.00 
0 

---------- -
0 

- ------ -- --
0 

TIME 16:41 :02 

UEI AI L PAGE 2 

TOTAL COST 

250.00 
250 

250 .00 
250 

250.00 
250 

750 

750 

UNIT COS! 

250 .00 

250 . 00 

250 . 00 



91H 329 I.. i 252 

U. S. Aray Corps of Engineers Thu 15 Sep 1994 

DETAIL ED ESTIMATE 
PROJECT HHYDCL: HANFORD: ER PROGRAM· H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 

SIJB:01. Mobi I 1ution l Preparatory llorl< 

SUB:01 . 04 . Setup/Construct Teq, Faci lities 
SUB : 01 . 04.01. E~tebli,h Fecilitlea 

SUB : 01 . 04 . 01 .02. Set up Tr ai lers 

M fPC S3 Setup Field Office Trailer 

H FPC S3 Setup Storage Trailer 

M FPC S3 Setup Decon Trailer 

Setup Trailer s 

Establish Facilities 

SUB. Fixed Price Contractor 

QUANTY UOH CREII ID LABOR EQUI PHNT 

1000.00 0.00 
1.00 EA 1,000 0 

1000 . 00 0.00 
1.00 EA 1,000 0 

1000.00 0 .00 
1. 00 EA 1,000 0 

... ----....... . -----------
3, 000 0 

----------- --- -- ---- --
3,000 0 

HAT/SUPP 

269 .50 
270 

269 . ~-0 
270 

269. 50 
270 

- - -. - -. ----
809 

-- ------ -- -
809 

UN IT CST 

0.00 
0 

0.00 
0 

0.00 
0 

-----------
0 

- - - - -- - - - - -
0 

TIME 16:41:02 

DETAIL PAGE 3 

TOTAL COST 

1269. 50 
1,270 

1269 . 50 
1, 270 

1269.50 
1,270 

3,809 

3,809 

UNIT COST 

1269. 50 

1269 . 50 

1269.50 



0 
I 

t-....> 
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Thu 15 Sep 1994 

DElAIILO ESllMAIE 
PROJECT HHYDCL: 

9'i- 1329 I ~ 1253 

U.S. Anay Corps of Engineers 
HANFOIID: El PIOGRAM • H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
sue. Fixed Price Contract or 

sue:01. Mobilization & Preparatory Work QUANTY UOI CREW ID LABOR EQUIPMNT HAT/SUPP 

SIIB:01.04 .02. Construct Oecon Area 
work to I.le Perfor~: 
Construct decontamination area/pad for equipment ard vehicles. 

Crew and Equipment : 
Fixed Price Contr actor: 1 Group 6 Operator, 3 Group 1 laborers, 

and l G,oup 2 labor e r s 
Equi pment : 1 backhoe, 1 pickup truck 

Output: 
As suned duration for this activity IS 3 Lrew days. 

fPC S3 Laborer Group - 1 25 . 20 0.00 0 .00 
- 3 ea 72 .00 HR 0029 1,814 0 0 

FPC S3 Laborer Group · 2 25 . 50 0.00 0 .00 - 3 co 72.00 HH 00 50 1,836 0 0 

FPC S3 Group -6 Power Equipment Operator 29 . 10 0.00 0 .00 - 1 ea 24 .00 HR 0039 698 0 0 

FPC S3 Small fool s 2 ea 0.00 1.39 0.00 
48 . 00 HR XMIXX020 0 67 0 

fPC Sl TRK,HWY,4X4,F250 , l/4T,8800 GVW 0.00 7. 31 0.00 4X4 3/4 TON PICK · UP 24.00 HR T50F0004 0 175 0 - 1 ea 

fP C 53 HYO EXCAV,IRK HID , .5 CY en ,6x4 0 .00 34 . 44 0.00 HYOH O· SCOPIC 1 ea 24.00 HH H30eA001 0 826 0 

H FPC S3 Cons truction Material s /Supplies 0.00 0.00 2156.00 
A 11 owance 1. 00 LS 0 0 2, 156 

H FPC S3 All owance for Tank 0.00 0.00 1617 . 00 Ass unic 1000 gol pla s tic tank 1. 00 EA 0 0 1, 617 for water collection 
----- ------ --- ---- --- -

Con, truc t Decon Area 24 .00 HR 4,349 1,069 3,773 

TIME 16:41 :02 

l>L IAII PAGE 4 

UNIT CST TOTAL COST UNIT COS! 

0 . 00 25 .20 
0 1,814 2~.20 0 

0 
0 .00 25 .50 0 tT1 

---0 1,836 ~'.., . '...,IJ i:J :;.:, 
::t· r-' 

I 

0.00 29 . 10 • '° .p.. 0 698 2Y . 10 I 

°' 0.00 1.39 --.J 
0 67 1. 59 

0.00 7.31 
0 175 7.31 

0.00 34 . 44 
0 626 34. 44 

0 .00 21 56, 00 
0 2,156 2156 . 00 

0.00 1617 . 00 
0 1,ll 7 161/ .0IJ 

------- -- --
0 9 , 190 5l1t. 9 l 



Thu 15 Sep 1994 

DETAIL ~D ESTIMATE 

SUB:01 . Mob ilization & Preparatory Work 

SUB:01.04 . 03. Site Survey 

FPC S3 Allowance for Site Survey 

Site Survey 

U.S. Ar,,,., Corps of Engineers 
PROJECT HHYDCL ; HANFOIID: ER PROGRAJI • H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
SUB, Fixed Price Contractor 

QUANTY UOM CREW ID 

1.00 LS 

LABOR 

0.00 
0 

0 

EQUIPMNT 

0.00 
0 

0 

0 . 00 
0 

0 

Setup/Construc t Tenf> Facilities 7,349 1,069 4,582 

UNIT CST 

1000.00 
1,000 

1,000 

1,000 

TIME 16 :41:0l 

OETAIL PAGE 5 

TOTAL COST 

1000 . 00 
1,000 

1,000 

13, 999 

UNIT COS! 

1000 . 00 



Thu 15 Sep 1994 

DETAIL ED ESTIMATE 

SUB:0 1. Mobil i zation & Prepa r atory Work 

CJ 
I 

1--J 

'° °' 

SLJB: 01 . 05 . Con~t ruc t Tenpor ary Ut i Ii ties 

H FPC Sl Allowanc e for T~r•ry Power 

M FPC S3 Al l ow.incc for Te l ephone 

M FPC S3 All owance for T"""°ra ry Water 
and Sewer Service 

Cons t ruc t T"""°ra r y Utilities 

9'i· I 3Z9 I • I 255 

U.S. Arllt( Corps of Engineers 
PROJECT HHYDCl: HANFORD: ER PROGRAJI • H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
SUB. Fixed Price Contractor 

QUANTY UOM CREW ID LABOR EQUIPMNT HAT/SUPP 

1.00 0 . 00 1.06 
500 . 00 Lf 500 0 539 

0.50 0 .00 0.54 
500.00 I F 250 0 270 

3.00 0 . 00 3.23 
500.00 LF 1,500 0 1,617 

------ .. - .. -- ----------- -··--- ---- -
2,250 0 2,426 

TIME 16:41:02 

DETAIL PAGE 6 

UNIT CST TOTAL COST UNIT COSI 

0 . 00 2 . 0tl 
0 1,039 2 . 0tl 

0 . 00 1.04 
0 520 1 .04 

0 . 00 6 . 23 
0 3, 117 6. 23 

-- - - --- -- -· - - - - - - ---- .. 
0 4,676 
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Thu 15 Sep 1994 

DETAILED ESTIMATE 

9'1· 1329 I .. 1256 

U.S. Ar-r Corps of Engineers 
PROJECT HHYDCL : HANFORD: El PROGRAM· H AREA HYDRAULIC CONTROL 

N AREA HYDRAULIC CONTROL 
SUB. Fixed Price Contractor 

TIHE 16 : 41 :02 

DETAIL PAGE 7 

------ ---- ----- --------------- --- ----· ········-- -- --- ------- -- -- ----------- ----- --------- ---------------- ------ -- ------- ----- --·- -- -- ---- -------- -- ---- ----- ------ ---- -- --- -
SUB :01. Mob i l i zation & Preparatory Work 

SUB:01 . 06 . Pre -Const ruction Slbnitt• ls 

FPC SJ All owance for Pre-Construction 
Subm i ttal s by Fixed Price 
Cont r actor 

Pre-Cons truc t ion Subrn 1 tt a l s 

Mobi li za ti on & Preparatory Work 

WANTY UOM CREW ID 

4 . 00 EA 

4 . 00 E.\ 

LABOR 

0.00 
0 

0 

9,599 

EQUIPMNT 

0 .00 
0 

a 

1,819 

MAT/SUPP 

0 . 00 
0 

0 

7,007 

UNIT CST 

2500.00 
10,000 

10,000 

11,000 

TOTAL COS T 

2500.00 
10,000 

10,000 

29, 424 

UNIT COS T 

2500 . 00 

2500.00 



lhu 15 Sep 1994 

DETAILlD ESTIMATE 

U. S. Army Corps of Envlneers 
PROJECT HHYDCL : HANFORD: ER PROGRAM· H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
SUB. Fixed Price Contractor 

TIME 16 :41 :02 

DETAIL PAGE 8 

- -- - - - - - - - ---- - - -- --- - -- - -- -- --- --- -- ---- -- -- ----- - . - --- - - - - --- ---- --- - -- --- ---- -- ------- --------- -- - -- - - -- -- - - ·- ------- -------------- -- -------- ---- - --- - - - - - - - - -- -- -
SUB :03 . Site Work 

0 
I 

N 
'-D 
00 

SUB:03 . Site Work 
SUB:03.03 . Earthwork 

FPC S3 Allowance for Site Preparation 

Earthwor k 

QUANTY lJC»I CREW ID 

1.00 LS 

LABOR EQUIPMNT 

0 . 00 0.00 
0 0 

... ---------- -----------
0 0 

MAT/SUPP UNIT CST TOTAL COST UNIT COSI 

0 . 00 5000.00 5000 . 00 
0 5,000 5,000 5000 . 00 

------- ---- -------- .. -- -----------
0 5,000 5,000 



Thu 15 Sep 1994 

OET AI LlO EST IMAT E 

9'l· I 329 I .1258 

U.S . Ar111ty Corps of Engineers 
PROJECT HHYOCL: HANFOID: ER PROGRAM• H AREA HYDRAU LIC CONTROL 

N AREA HYDRAULIC COIITROL 
SUB . Fixed Price Cont r actor 

TIME 16 :41 :02 

DLIA II PAG E 9 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - --- - - -- ---- ---- - - - - - - - - - - - -- - ----- -- - - - - - --- - - - - - - - --- - - - -- - - - - - - - - - - - - - - - - - - - - - - - ---- - ---- - - - - ---- - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . SUB :03 . Site Work 

SUB:03 . 04 . Roads/Parking/Curbs/Walks 

FPC S3 Allowance for Access Road 

FPC S3 Access Roads to Wells 
Assune 1500 It of road per 
well, 10 ft wide, native 
materials 
1500 If/well x 14 wells= 
21,000 If 

R0uds / Psrkin9/Curbs /Walks 

Si tc llork 

400.00 SY 

21000 LF 

LABOR 

0.00 
0 

0.00 
0 

0 

0 

EQUIPMNT 

0 .00 
0 

0.00 
0 

0 

0 

MAT /SUPP 

0.00 
0 

0 . 00 
0 

0 

0 

UNIT CST 

10.00 
4,000 

2.12 
44,520 

48,520 

53,520 

TOTAL COST 

10.00 
4,000 

2. 12 
44 , 520 

48, 520 

53,520 

UNIT COS T 

10 . 00 

2. 12 



C, 
I 

w 
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0 

1h11 15 Sep 1994 

DE lAll t D ESTIMATE PROJECT HHYD CI. : 

9'4· 13291 .. 1259 

U. S. Ar""( Corpa of Engineers 
HANFORD: E• PIOGRAH • H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
SUB. Fixed Price Contractor 

TIME 16:41 :02 

Dt lAI L PAGE 10 

SUB:06 . Groundwater Collect i on & Control ·--- ---- --- -- --- - -- -- -- -- ------ ---- --- ------ ---- --- -------·-··-- --- - --- -- -- -- -- -- ---- --- --- -- --- ------- - --- - -- ---- --- -------- --- ---- - -- -- -- - -- -- --- - -- - -- ----- ------- - -
QUANTY UOII CREW ID LABOR 

SUB: 06 . Groundwat er Co llec tion & Control 
SUB :06.01. Ext raction & Injection Wells 

SUB:06 . 01.01 . Well Drilling & Conatruction 

FPC SJ Dr , 1 I /I ns ta l l Extr/l n jcc t Wei la 
Not e : 7 new extracti on 3262 . 00 Lf 
wells and 7 new injection wells, 
233 ft deep, 8 in diameter, 
scr eened fo r 50 ft . Unit cost 
i s as suned t o include handling 
and packaging of cont aminated 
we l I cutti nga , transport 
to the disposal facility, and 
assoc i ated disposal fees. 

fPC S3 All owance Ye ll Head Covers 
Ass1..rne manhole type cover at 14 . 00 EA 
each wcl l head 

FPC S3 All owance for Ye ll Pu1p s -50 IIF'll 

fPC SJ All owanc e fo r Control s and 
Connections at Well Heads 

fPC S3 Allowance for Water Level 
Mon i toring lns trunentation 
Assune 5 p i ezometers per 
ext racti on we l l usi ng we ll 
point s 

f PC SJ All owance for Yell l e:, t ing 

Ye II Dr i l l i ng & Cons t r ue t i on 

7.00 EA 

14.00 EA 

35 . 00 EA 

14 .00 EA 

14 . 00 EA 

0.00 
0 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

0 . 00 
0 

--- - --- -- --
0 

0.00 
0 

0 . 00 
o 

0 . 00 
o 

0.00 
0 

0 . 00 
0 

0 . 00 
0 

- --- ----- --
0 

IIAT /SUPP 

0. 00 
0 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

0. 00 
0 

0 . 00 
0 

-·---- - ---
0 

UNIT CST 

700.00 
2,283,400 

1000 . 00 
14,000 

3000 . 00 
21,000 

10000.00 
140,000 

1000.00 
35 ,000 

5000 . 00 
70,000 

- - - - -------
2,563,400 

TOTAL COST 

700 . 00 
2,283,400 

1000 . 00 
14, 000 

3000 . 00 
21, 000 

10000.00 
140,000 

1000 .00 
35, 000 

5000. 00 
70, 000 

. - - - - . - - . . . 
2, 563,400 

UNI I COSI 

700.00 

1000. DO 

3000. 0U 

10000 .00 

10001
• 00 

5000 . 00 

ltl 3100 . 00 

C, 
0 

C, tT1 
---pl :;,::, 

;:! • L' 
I 

• '° +-
I 
0\ 
-...l 
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Th u 15 Sep 1994 

DETAILED ESTIMATE PROJECT HHYDCL: 

9'H 329 L.1260 

U.S. Aray Corps of Engineers 
HANFOIO: El PROGIAN · H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
SUB. Fixed Price Contractor 

TIME 16 : 41 :02 

DETAIL PAGE 11 

. - - - - . - . - - - - -- -- - - - - - - - - -- - - - - - - - - - - - -- - - --- - -- -- - - . - - - - . - - . . . - - - - - -- - .. - - --- - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - . .. - - . - - --- - - - - - - - - - - - - -- - - - - -- - - - - - - - - - - - - . - . - - . . -5UB:06 . Gr oundwater Collection, Control QUANTY UOfl CREW ID 

SUB:06 . 01.04. Operati ons and Maintenance 3,6,9 

FPC Sl Allowar~e for Uell Workover 
Assune 1 every 3 yrs for each 
well for the 12-year lifecycle 
Workovers in years 3,6,9 

FPC S3 All owance for Ue ll Purp 
Assune 1 purfl replacement per 
extraction well every three 
years for the 12-year 
lifecycle. Puip replaceml!nt 
in years 3,6,9 

Op.: ra tions and Maintenance 3,6,9 

14.00 EA 

7.00 EA 

LABOII 

0.00 
0 

o.oo 
0 

0 

EQlJIPMNT 

0 . 00 
0 

0 .00 
0 

0 

MAT/SUPP 

0.00 
0 

0.00 
0 

0 

UNIT CST 

10000.00 
140,000 

lUOO . OU 
21,000 

161,000 

TOTAL COS! 

10UUU.UU 
140,000 

.IUUU . UU 
21 , 000 

161,000 

UNIT COS! 

10000.00 

lOUU.00 
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I 
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911·13291 .. 126 l 

U.S. Army Corps of Er111ineers Thll l~ Se p 1994 

DETAILED ESTIMATE 
PROJECT HHYDCL : HANFORD: ER PROGRAM· H AREA HYDRAULIC CONTR OL 

SUB:06. Groundwater Collection & Control 

SUB:06.01.9X . Site Piping 

FPC S3 Allowance for Pipir111 From 
extraction well to 
consolidation facility . 
Assl611e 1500 l f of double 
wall PVC piping per extraction 
well . 
1500 lf/well x 7 we ll s= 10500 
If 

FPC Sl Al l ow,u1ce to, LeHk Detecti on 

FPC Sl All owance for Forc e Main 
Discharge Piping 
Assume 1500 If of double · wall 
PVC piping per in jection well. 
1500 lf/well x 7 wells= 10500 
lf 

Site Piping 

Extraction i Injection Wells 

Groundwater Collection & Control 

H AREA HYDRAULIC CONTROL 
SUB. Fixed Price Contractor 

QUANTY UOM CREW 10 LABOR 

10500 LF 

1. 00 LS 

10500 LF 

0.00 
0 

0.00 
0 

0 . 00 
0 

0 

0 

0 

EQUIPMNT 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

0 

0 

0 

MAT /SUPP 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

0 

0 

0 

UNIT CST 

18.00 
189, 000 

5000 .00 
5,000 

18.00 
189,000 

383,000 

3,107,400 

3,107,400 

TIMl 16 : 41:0l 

DElAIL PAGE 12 

TOTAL COST 

18.00 
189,000 

5000 . 00 
5,000 

18 .00 
Hl9 , 000 

381,000 

3,1 07,4 00 

3,107,400 

UNIT COS! 

18 . 00 

~O tllJ . 00 

16 .00 



t:J 
I 

(.,_) 

C) 
!.,_) 

1h11 1~ ~cp 1Y94 

DETAIi LO E~TlHAlE 

SUB:2U . Site Restoration 

SUB:20. Site Restoration 
SUB : 20.04. Revegetation and Planting 

FPC S3 Allowanc e fo r Site Restoration 

Revegetation and Planting 

Site Restoration 

PROJEC T HHTDCl : 

5000 . 00 SY 

9'H3291 .. 1262 

U. S. Artny Corps of Engineers 
HANfOIID: ER PROG.,J! - H AREA HYDRAULI C CDNIROI 

H AREA HYDRAULIC CONIROL 
SUB. Fixed Price Contract or 

0.00 
0 

0 

0 

0 . 00 
0 

0 

0 

0 . 00 
0 

0 

0 

2.00 
10,000 

10,000 

10, 000 

II HE 16: 4 1 : 02 

DEl Al l PAG E 13 

2.00 
10,000 

10,000 

10,000 

UN IT COS! 

2.00 



9'i· f 3291.1263 

U.S. Army Corpi; of Engineers Thu 15 Sep 1994 

DETAll l D ESTIMATE 
PROJECT HHYD CL: HANFOIID: ER PROG.AM · H AREA HYDRAULIC CONTROL 

N A•EA HYDRAULIC COIITROL 

SUB : 21 . D e111ob i l i za t ion 

SUB:21. Oemob ili1at 1on 
SUB : 21 . 02. OHIObilize Pe rsonnel' Equipment 

SUB:21 . 02 .02. Detnebilize Trailers 

FPC S3 Demoh fi eld Offi ce Trailer 

FPC S3 Deroob Storage Tr a iler 

FPC S3 Demob Decon Trailer 

Deroob ilize Tra i le r s 

Demohi l i ze Personnel, Equipn,ent 

SUB. Fixed Price Contract or 

QUANTY UOII CREW ID LABOR EQUIPHNT 

0.00 250.00 
1. 00 EA 0 250 

0 . 00 250.00 
1.00 EA 0 250 

0.00 250 . 00 
1. 00 EA 0 250 

--- ------- ·- .. - -- --- .. ---
0 750 

- ...... --. - -- .. -- --- ------
0 750 

"AT/SUPP 

0 . 00 
0 

0 .00 
0 

0.00 
0 

----- ----- -
0 

-- --- ------
0 

UNIT CST 

0.00 
0 

0.00 
0 

0 . 00 
0 

-.... - --- .. - --
0 

---- ----- --
0 

TIME 16 :41 :02 

DET AI L PAGE 14 

TOTAL COSI 

250.00 
250 

250 . 00 
250 

250. 00 
250 

750 

750 

UNIT COST 

250. 00 

250 . 00 

250 . 00 
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I 
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Thu 15 Sep 1994 

DETAILED ESTIMATE 
PROJECT HHYDCL: 

914· I 3291 .. 126~ 

U.S. Arwr, Corps of Engineers 
HANFORD: El PIOGIAM · H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
SUB. Fixed Price Contractor 

TIME 16:41:02 

DETAIL PAGE 15 

- - - - - - . - - - - - - - - - - - - - - - -- - - - - - - - -- --- - - - - - - - - - - - -- - - ------ - - -- - - - -- - - - - - - - -- - - - - - --- - - - - -- - - - - - -- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - --- ------- - - - - ----- - - - --- - - - - -- - - - - - - - - - - - - - - - -SUB : 21 . Demobilization 

SUB : 21 . 04 . Demobilize T""" Facilities 
SUB: 21 .04.02. RHIDve Oecon Area 

llork to be Perforlled: 

OUANTY IQ CRE~ ID LABOI! 

Remove decontamination area/pad for Nluipmcnt and vehicles. 

FPC S3 

FPC S3 

FPC S3 

f PC Sl 

ff' [ S3 

l f•t. ~5 

Cr ew a nd Equipment : 
Fixed Price Contrac t or: 1 Group 6 Opera t or , 3 Group 1 Laborers, 

and 3 G,oup 2 Laborers 
Equipmen t : 1 backhoe, 1 pickup truck 

Output : 
As suned durati on for this activ i ty 1s crew day . 

Group -6 Power Equi pmcnt Operator 29.10 . 1 e il 8 .00 HR 0039 233 
Laborer Group 1 25.20 3 ea 24. 00 HR 0029 605 

La bore r Group 2 25.50 . 3 ea 24 . 00 HR 0030 612 

HYO EXCAV,TRK HTD,.5 CY BKT,6X4 0 . 00 HYORO · SCOPIC 1 ea 8 . 00 HR H30BA001 0 
TRK,HIIY , 4X4, F250 ,3/4T,8800 GVII 0 . 00 4X4 3/4 TON PICK · UP 8 .110 II R T'.>0 10004 0 1 ea 

S 11 1,l I I I u o l ·. I 1•,1 o.uo 
16 . UU IIH XHIX X020 0 

Re mo ve Oc ron Arcu 8 . 00 HR 
- - -- - - --- - -

1,450 

--- -- -- ----Den10b I l i ze T ernp F ac i l i ti es 1,450 

EOUIPMNT HAT /SUPP UNIT CST TOTAL COST UNIT COSI 

0 . 00 
0 

0 .00 0.00 
0 0 

29 . 10 
233 29 . 10 

0.00 0 . 00 0.00 25.20 
0 0 0 605 25 .20 

0.00 0.00 0.00 25. 50 
0 0 0 612 25 .50 

34 . 44 0 . 00 0 . 00 34 .44 
275 0 0 275 34 · 1' 

7. 31 
58 

0 .00 0 . 00 
0 0 

'/. 31 
58 I . 1 1 

1.59 
22 

U. UIJ 0 . 00 
0 0 

1 . l 'J 
22 1 . l 'I ------ -- --- - - - - - - - - - - -

356 0 0 1,806 225 . 72 

· -- -- - -- --- · - - ----- -· -
356 0 0 1, 1106 

----

0 
0 

0~ 
,; 
~ ~ 

:::-• l' 
I 

• '° +'-
I 

°' ---.) 
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l h11 l'.> Sep 1994 

DETAILtD ESTIMATE 

SUB:21. Demobilization 

SUB:21.05 . Disconnec t Tefll)Orery Utilities 

M FPC Sl Remove Teft\'.)Orery Power 

H FPC S3 Remove Teleph one 

H FPC S3 Remove T~rary Water 
and Sewer Service 

Di sconnect Tc..,.,.,rary Utilities 

9''· 13291 .. 1265 

U. S. Army Corps of Engineers 
PROJECT HHYDCL: HANFOIID: ER PROGRAM· H AREA HYDRAULIC CONTROL 

N AREA HYDRAULIC CONTROL 
SUB. Fi xed Price Contractor 

QUANTY UOM CREW ID LABOR EQUIPMNT MAT/SUPP 

1.00 0.00 0 . 00 
500 . 00 LF 500 0 0 

1.00 0.00 0 .00 
500 .00 LF 500 0 0 

3.00 0 . 00 0.00 
500 . 00 LF 1,500 0 0 

--- ----··-- - - -- - - --- - - ------ -----
2 , 500 0 0 

T U1t 16 :41 :02 

Dtl AIL PAGE 16 

UNIT CST TOTAL COST UNIT COST 

0 . 00 1.00 
0 500 1.00 

0 .00 1.00 
0 500 1.00 

0 .00 3.00 
0 1,500 3 .00 

- - - -- ------ - . - - - - - - - - -
0 2,500 
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lhu 1~ Sep 1994 

DETA ILLD ESTl"A lE PROJECT HHYDCL: 

9'f 13291.1266 

U. S. Army Corps of Enu i neers 
HANFOIIO; ER PROGRAM - H AREA HYDRAUL IC CONJROL 

N AREA HYDRAULIC CONTROL 
SUB . Fi xed Pri ce Contractor 

TI ME 16 :41 :02 

OEIAI L PAGE 17 

sue: 21. Oemobi l i iet i on - . . - - - - - - . - - - - - - - - - -- - - - - - - - - - -- - - - - - - - - - -. - - - -- - - - - . - - . - - - . - - -- - - - - . - - - .. - - . - - - - -- -- - - - -- - - - - - - . - ... - . . . - - - .. - - - - - - - - -- - - - ----- - - - -- - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - -
QUANTY UOM CREW ID 

SUB :21. 06. Pos t -Cons truc t i on Submi ttals 

FPC S3 Allowance for Pos t-Construct ion 
Subrn i ttal s by Fi xed Price 
Contractor 

Pos t -Cons t ruct ion Submi ttal s 

Demobilization 

Fi xed Price Contrac t or 

4 . 00 EA 

4. 00 EA 

LABOR 

0.00 
0 

0 

3, 950 

13,541! 

fQUIPMNT 

0.00 
0 

0 

1,106 

2,925 

MA T/SUPP 

0 . 00 
0 

0 

0 

7,007 

UNIT CST 

2500.00 
10,000 

10,000 

10,000 

3,191,920 

TOTAL COST 

2500. 00 
10,000 

10 , 000 

15,056 

3,215 , 400 

UNI l COSJ 

2500.00 

2500.00 
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I 

(.,.) 

0 
00 

9'i·l329 I. IZ67 

U.S. ANllff Corpa of Engineer& Th u 15 Sep 1994 

DETAI LE D ESTIMATE 
PROJECT HHYDCL : HANFORD: ER PROGRAM· H AREA HYDRAULIC COHTROL 

N AREA HYDRAULIC CONTROL 
WHC . Westinghouse Hanford Corrpany 

WHC:02. Moni t oring, S~ling & Analysi s 

II IIC . Wes t inghouse Hanford COl!'4)any 
IIHC:02 . Monit oring , S"""ling, Analysi s 

WHC:02 . 08. San,p l lng Red Cn t .. td Med i • 1- 12 
WHC :02.08.02. Ground Weter Analytll 

Assurpt ions: 

0UANTT UOII CREW ID LABOR 

1. Assune san-pl i ng of 7 monitoring well s on a semiannual basis for the 
12 -yea r l i fecyc l e . 

WIIC 

(14 san,ples) 

2 . Assune month ly performance moni t oring of 7 wells for the 12 -year 
l i fecycl e . 
(84 san-,ples ) 

lo tal san-,p l es = 98 

3 . 90X of san-,ples ana lyzed by mob i le lab 
(90X of 98 = 88) 

4. Al l on-si t e san-,ple ana lyses performed by WHC mobi le lab 

Anal yze LLW San-,ple - Mobi le lab 
88 . 00 EA 

0 . 00 
0 

E0UIPMNT 

0 . 00 
0 

- --- - . - .. --- ---- -- -----
Ground Water Ana lysi s 88 .00 EA 0 0 

MAT /SUPP 

0 . 00 
0 

- - - - - - ---- ... 
0 

UlilT CST 

400.00 
35,200 

----- ---· --
35 , 200 

TIME 16 :41 :02 

DET AI L PAGE 18 

TOTAL COS! 

400.00 
35,200 

35 , 200 

UNI ! COS! 

400.00 

400 . 00 
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I 
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l hu 15 Sep 1994 

DETAIL ED ESTIMATE 

9'H 329 L.1268 

U.S. Ar"'Y Corps of Engineers 
PROJECT HHYDCL: HANFOID: El PIOGIAM · H AREA HYDRAULIC COHTROL 

N AIEA HYDRAULIC CONTROL 
IIHC. ll_estlnghouse Hanford C001)8ny 

TIME 16 : 41 :02 

DETAIL PAGE 19 

- - - - - - - - - - . - - - - - - - - -- - - - - - - - - -- - - -- - - - - - --- - --- ---- - - . - - - - - - - . - - - - - ---- - -- - -- - -- - - - - - - - - - -- -- - -- - - --- - - - - - - - - . . - - . - - - -- - - ----- - - ---- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - . -IIH C:02. Mon it or ing, S&1r4>ling & Analysis QUANTY UClM CREII ID LABOA EQUIPMNT 

IIHC : 02 . 06 .03. Take Gr ound llater Saq>le& 
As&~tions: 

IIHC 

1. AaaU11e ••111>llng of 7 IIIOflitoring well» co a &e111lannual basi¥ for the 
12-year llfecycle. 
(14 sarrplu) 

2 . Ass, rne 2 Field Technicians for 6 huurs on a semiannual basis for the 
12 -yeo , lifecyLle. 
(24 hrs/yr) 

Technician, Envirorvnental 
Restoration Ops - 2 ea 

Take Ground llat er San-pies 

Sa"l'ling Rad Cntrrntd Media 1·12 

Monitoring, Sarrpling & Analysis 

24 .00 HR 65201 

24 .00 HR 

27.62 
663 

663 

663 

663 

0 . 00 
0 

0 

0 

0 

MAT/SUPP 

0.00 
0 

0 

0 

0 

UN IT CST 

0.00 
0 

0 

35,200 

35,200 

TOTAL COS I 

27 . 62 
663 

663 

35,663 

35,863 

UNIT COS( 

27.62 

27 . 62 
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I 
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0 

lhu 1~ Sep 19114 

DETAIL~D ESTIMATE 

IIH C:06 . Groundwater Collection & Control 

IIHC:06 . Groundwat e r Collection & Control 
IIHC:06 . 05 . Oper ation and Maintenance 

IIHC All owance for El ectricit y 
llell s: 1266 • ll ·hr/d 
Assume 24 hr/day• 365 days/yr 
Total = 462,090 kll·hr/yr 

Oper a ti on and Ma intenance 

91{·1329 t .1269 

U.S. Army Corpe of Engineers 
PROJECT HHYDCL: HANFORD: ER PROGRAM • H AREA HYDRAULIC CONlROL 

H AREA HYDRAULIC COlllROL 
IIHC . llestinghouse Hanford Coopany 

QUANTY lQ CREII ID LABOR EOUIPHNT IV,T /SUPP 

462090 KIIH 
0.00 

0 

0 

0 . 00 
0 

0 

0.00 
0 

0 

Groundwater Collec tion & Control 0 0 0 

UNIT CST 

0.04 
18,484 

18,484 

16,464 

IIHE 16 : 41:0t 

DETAI L PAGE 20 

TOTAL COST 

0.04 
18,484 

16,484 

18 ,464 

UNIT COST 

0.04 



tJ 
I 
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11111 1~ St:p 1994 

DEIAIILD ESI IMAI E 

9'{· 13291 .. 1270 

U. S. Anny Corps of Engineers 
PROJECI HHTDCL; HANFORD: ER PROGRAM· H AREA HYDRAULIC CONIROL 

N AREA HYDRAULIC COIITROL 
WHC . Westinghouse Hanford Coo.,.,ny 

I IHE 16 : 41 :0<' 

Utl AIL PAGE 21 

IJH C:13. Annual Report . - - - - - . - - . - -- - ---- -- - --- ---- - - - - - ----- ---- ---- - - - - - - - -- - - .. - - ---- -- . -- ---- --- --- ---- -- - - . - -- ---- - - - - - - .. - - - - -- - ---- -- ---- -- ----- --- --------- --- -- -- -- - . . - -- - -- - - - - - . -
QUANTY UOM CREW ID 

- -- ---- - -- --- -- - -- -- --- - - - -- - - --- -- --- - - - ---- - --·----- -- ------ ·-- ------ · - . --- -- -- - - -- -------- -- - -- - --------- -- - - - - --········- --- -- ---- -- -- ---- --- --- ----- -· -- -- - - - - -- ------ -
LABOR EIIUIPMNT IIAT/SUPP UN IT CST TOTAL COS! UNI! COS! 

WH C:13. Annua l Report 
WHC :13. 21. Aro.Jal Report 

WHC:13 . 21.11. Prepere Annual Report (Yr 1) 
Ass..- 2 FTE's for 6 IIIOnths per year 

IJtlC 

IJH C 

Engineer, Envirormental 
Reatorati on Ops 

Scienti st , Envi rormental 
Restora ti on Ops 

Prepare Annual Report (Yr 1) 

1040.00 HR 85101 

1040 .00 HR 65102 

43 . 34 
45,074 

43 .34 
45,074 -- ---------
90,1411 

0.00 0.00 
0 0 

0.00 n.oo 
0 0 ., ___ _____ __ 

- - - - - - - -- - -
0 0 

0 . 00 
0 

0.00 
0 

.... - -----.... -
0 

43.34 
45,074 

43.34 
45,074 

90, 148 

43 . 34 

----1, 3. 34 
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Thu 15 Sep 1994 

DETAILED ESTIMATE 

U.S . Army Corps of Engineers 
PROJE CT HHYDCL: HAMFOltD: ER PlOGRAM • H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
UHC. Westinghouse Hanford C~ny 

>IIIL : \ j . Annu&l Hepor t QUANTY UOM CREU 10 LAB OR EQU IPl'INT MAI/SUPP 

UHC: 13.21.12 . Prepare Annual Report (Yr• 2· 12) 
AsaUlle 66X Year 1 Annual Report al to , l ( 2 FTE's for 4 mont hs each year ) 

>l ltL 

UH C 

[ng 111cer , Env i r urvnen ta l 
Reat urat i 0n Ops · 1 u 

Scient i st, Envi rorrnental 
Rest oration Ops · 1 ea 

Prepare Amual Report (Yrs 2· 12) 

Annua l Report 

Amual Report 

Ues t inghouse Hanford C~ny 

HANF ORD : ER PROGRAM 

69 j . UO HR 65101 

693 . 00 HR 85102 

43 . :S4 
JO,D35 

43 . 34 
J0,035 

60,070 

150,218 

150,2111 

150,alll 

164,430 

0 . 00 
0 

0. 00 
0 

0 

0 

0 

0 

2,925 

0 . 00 
0 

0 .00 
0 

0 

0 

0 

0 

7,007 

UNIT CST 

0 . 00 
0 

0. 00 
0 

0 

0 

0 

53,684 

3,2117,704 

TIME 16:41 : 02 

DETAIL PAGE 22 

TOTA L CO~l 

4 j . j4 
30, 035 

43.34 
30, 035 

60,070 

150, 218 

150 ,218 

204,565 

3,462,065 

UIII I CO~ I 

4j _j 4 

43 . 34 
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Thu 1'.> Sep 1994 

SRC LABOR 10 

FPC 002°9 
fPC 0030 
FPC 0019 
IIHC 85101 
1111( 85102 
11111: 8~2 01 

DESCRIPTION 

I aborer Group - 1 
laborer Group - 2 
Group-6 Power Equipment 
Engineer, Environnental 

Operator 

Sd~ntht , Envlro..-ntal 
Tt:chnicleH1. Environment•! 

9'{·13291.1272 

U.S. ArYtV Corps of Engineers 
PROJECT HHYOCL: HANFORD: ER PIOGIAM • H AREA HYDRAULIC CONTROL 

H AREA HYDRAULIC CONTROL 
•• LABOR BACKUP•• 

IASE OVERTM TXS/INS FRNG TRVL RATE uc»I UPDATE 
•••• lOTAL **** 

DEFAULT HOURS 

15 . 84 a.ox 2s . n 3 . 57 1.25 25 . 20 HR 07/09/93 0 . 00 96 
16.09 a.ox 28.SX 3.57 1. 25 25 . 50 HR 07/09/93 0 . 00 96 
18.02 a.ox 27.41 4 .90 1.25 29.10 HR 07/09/93 0 .00 32 15 . 311 a.ox 22.5X D.00 0.00 43.14 HR 01/07/94 0 . 00 17Jl 35 . lll a.ox 22 . 5X 0 . 00 0 . 00 41.34 HR 01/07/94, 0.00 17]3 
22 . 55 O. OX 22. 5X 0.00 0 . 00 27.62 ltR 01/07/94 0 . 00 24 

TIHE 16:41:02 

BACKUP PAGE 
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9'1·1329 I .1273 

U. S. Arn,y Corpa of Engineers 
PROJEC l HIIYDCL; HANFOIID: U PROGRAM • H AREA HYDRAU LIC CONT ROL 

H AREA HYDRAULIC CONTROL 
•• EQUIPMENT BACKUP•• 

ll Ht 16 : 4 1 : Ul 

!IACKU P PAGE 2 

- ..... - - - - - - - - - - . - - - - - - - - - . - . - - - - - - - - - . - - - - - - - - - - - - - - - - - - · - - - . - -.. · · - - - - - - · - - - - - - - - - - - - · - - - - - - · - · · - - - - - · · - · · - · · - - - · · • • TOT Al •• - - - - - · · - - - - - - - - - · · · · · · · · · · · · · · · · · · - - - · - - - · - . . 
SRC ECUIP 10 DESCRIPTION DEPR CAPT FUEL FOG EQ REP TR 11R TR REP TOTAL I.JOI HOURS 

MI L H30BA001 
MIL T50f0004 
Ml L XHI XX020 

HYD EXCAV ,T RK MTD, .S CY BKT,6X4 
TRK,HWY,4X4,F250,lt4T,8800 GVW 
S1111111 Tools 

14.36 
1.511 
0. 46 

l .58 
0.39 
0 . 17 

4.07 
2.67 
0.n 

1. 4 
0. 7 
0.0 

9.81 
1.60 
0.57 

0.98 
0.27 

0 . 15 34. 44 HR 
0.04 7 . 31 HR 

1. 39 HR 

32 
32 
64 

0 
0 

0~ 
'"1 ::,;:i ll,) 

;:::-- r-' 
I 

• '° ~ I 
0\ 
--..) 



I 1111 1'.> ~'-'P 1YY4 U. S. Arrrry Corps of Engineers 
PROJECT HAREIX: HANFORD : ER PROGRAM - H AR EA ION EXCHAN GE 

ION EXCHANGE REMEDIATION MODEL 

HANFORD: ER PROGRAM 
N AREA ION EXCHANGE 
1.4.10 . 1. 1.10.5 . 2.4 

ION EXCHANGE REMEDIATION 
PR ELIMINARY COST MODEL 

De,signed By : 
Estimated By : II Corporutioo 

Prepared By : USACE/CENP~ COST ENG BRANCH 
Project Tiae & Coat, Int . 

Date: 09/14/94 

M C A C E S G O L D E D I T I O N 
C~ser GOLD Copyright (C) 1985, 1988, 1990, 1992 

by Building SyStHII Design, Int . 
Release 5.20J 

1 I ML 22: U 1 : 4 ~ 

11 TLE PAGE 
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U.S . Army Corpi. of Engineers 
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SUB Fixed Price Contractor 
IIHC llestinghouse Hanford C°""8ny 
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9'f 13291 10 1277 

U.S. Arlff>/ Corps of Ellilneera 
PROJECT HAREIX: NANfOltO: ER PROGRAM - N AREA ION EXCHANGE 

la.t EXCHANGE REMEDIATIOII NOOEL 
** PROJECT OWNER SUMMARY - LEVEL 1 (RoOJlded to 10°s) •• 

QUANT I TY UOII CONTRACT COST SUB HPR PH/CM GIA/CSP CoelTINGN 

122,090 0 0 0 42,730 
6,067,910 442,960 976 ,630 1,909,310 3,288,880 
1,255,050 0 188,260 368,040 633,970 

-· -·-·-- --- ---- --- -- - - . ------ -- --. --. - --- ------
7,445 ,050 442,960 1,164 ,890 2,277,360 3,965,590 

TIME 22:01:45 

SUMMARY PAGE 

TOTAL COST UNIT COS I 

164,820 
12,685,700 

2,445,320 
- ---- - -- ---
15,295,840 



I hu 15 Sep 1994 

AHA Off -Site Analytical Services 

ANA:02 Honi toring, S~ltng & Analysis 

Off -Site Anu lytical Se rvices 

SllB fix ed Pri ce Contractor 

SUB:01 Mobilization & Preparatory Work 
SIIB:03 Site Work 
SllB:06 Groundwater Collection & Control 
SIIB: 12 Chemical Treatment 
SIIB:20 Site Restoration 
SllB:2 1 Demob ilization 

0 
fix ed Price Con t r actor 

I 
I.>) 

IIIIC llestinghouse Hanford C00'4)any 
\0 

IIIIC :02 Monitoring, S~ling & Analysis 
IIIIC: 12 Chemi cal Treatment 

lles tinghouse Hanford C00'4)any 

HANFORD: ER PROGRAM 

9"·l. 329 I .1278 

U.S. Army Corps of Engineers 
PROJECT HAREIX : MANfOIO: ER PROGIM · M AREA IOH EXCHANGE 

ION EXCHANGE IEMEDIATION MOOEL 
•• PROJECT OIINER SUIIMARY · LEVEL 2 (Rounded to 10' s) •• 

QUANT I TY UOH COHTRACl COST SUB MPR PII/CM GlA/CSP COIIIINGN 

122,090 0 0 a 42, no 
-- - -. -.. .. .. -.. -------- - - - - - - - - - .. - - - - - --- - ---- .. -... -

122,090 0 0 0 42,730 

37,940 2,770 6,110 11,940 20,560 
95,630 6,980 15,390 30,090 51,830 

3,965,940 289,510 638,320 1,247,910 2,149,590 
1,936,100 141,340 311,620 609,210 1,049,390 

12,1190 940 2,080 4,060 6,990 
19,410 1,420 J, 120 6,110 10,520 

---- ------- -- · - ---- - - - - . ---- - - - - ------
6,067,910 442,960 976,630 1,909,310 1,288,880 

104,250 0 15,640 30,570 52,660 
1,150,800 0 1n,620 337,470 581,310 

--. -... -.. -.... ----- --- - - - -.... -... - --------- -- -.... -.... 
1,255,050 0 188,260 368,040 633,970 

----------- ------- -- -- --- ---- ----- ---- - - - - -- ---
7,445,050 442,960 1,164,890 2,277,360 1,965,590 

TIHE 22:01:45 

SUHHARY PAGE 2 

TOTAL co~, UNIT COSI 

164,620 
- - - - ---- .. --

164,820 

79,320 
199,930 

8,291,270 
4,047,650 

26,960 
0 40,560 

.. -- ------ 0 
12,685,700 0 tT1 --..., 

::.:i r:,J 
;::, r-' 

I 

• '° 203,120 +-
I 

2,242,200 °' ------· --- - --.l 
2,445 , 320 

---- --- ----
15,295,840 
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ANA Off -Site Analytical Services 

ANA :02 Monitoring, Saff1)ltng & Analys is 

ANA :02 _U6 Sarrpling Rad Cont um1nated Media 

A~A : 02. 08 . 02 Ground Mater Ana lys i s Yr - 1 

Ground Mater Analysis Yr - 1 

MIA:02.06 . 03 Ground Mater Ana l ysis Yrs 2-12 

Ground ~ater Ana lysis Yrs 2- 12 

Saff1)ling Red Contaminated Media 

Monitoring, Sa~ling & Analysis 

Off -Site Analytical Services 

S11B fi><ed Price Contractor 

SllB: 01 Mobilizat i on & Preparatory Mork 

SIIB:0 1. U2 Mobi l izc l•e, sonne t & Equ ipment 

'..1111:01.02. 0l Mobi liz e Trailer s 

Mobi l i ze Tra iler s 

Mobilize Personnel & Equipment 

~IJB:01.04 Setup/Cons truct Tc~ Facilities 

SIIB: 01 .04. 01 Es t ab l i sh Fac iliti es 

SIJB: 01 . 04 . 01. 02 Setup T ra i I e rs 

Es tablish Fac i 11 l i es 

SIJB: 01.04 . 02 Cons t ruc t Oecun Area 

9'~· 13291.1279 

U.S. Arniy Corps of Engineers 
PROJECT HAREIX: MANFORO: ER PROGRM · H AREA ION EXCHANGE 

ION EXCHANGE RE"EDIATION "OOEL 
** PROJECT o.iNER SUMMARY · LEVEL 5 (Rounded to 10°s) ** 

QUANT I TY UOH 

17 . 00 EA 

12 . 00 EA 

CONTRACT COST SUB MPR PM/CM G&A/CSP CONTINGN 

71,570 0 0 0 25,050 

50,520 0 0 0 17,680 

122,090 0 0 0 42,730 

122,090 0 0 0 42,730 

122,090 0 0 0 42,730 

970 

970 

4,910 

4,910 

70 

70 

360 

360 

160 

160 

790 

790 

300 

300 

1,550 

1,550 

520 

520 

2,660 

2,660 

T IHE 22:01 :45 

SUMMARY PAGE 3 

TOTAL COST 

96,620 

68,200 

164,820 

164,820 

164,820 

2,020 

2,020 

10,270 

10,270 

UNIT COSl 

5683 . 50 

5683.50 
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9'H 329 L.1280 

U.S. Army Corps of Engineers 
PROJECT HAREIX: HANFORD: ER PROGRAM· H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION M<XlEL 
•• PROJECT OWNER SUMMARY· LEVEL 5 (Rol.nded to 10°s) •• 

TIME 22:01 : 45 

SUMMARY PAGE 4 

------- ------ - ---- ---- --- -- ----- ---- ---- -- ------- ----- ----- --- --- -- --- ----- -- ----- - -- ----- --- ---------- --- ------- -- ----- -- --- ---- ----- ------- - --- - -- --- ---- --- - ----- -

Construct Oecon Area 

Sl,B :01.04 .03 Site Survey 

Site Survey 

Setup/Construct Tenl) Facilities 

SIJB:01.05 Construct Tefll>'lrary Uti I ities 

Const r uc t T"°l'Or ary Utilities 

SIJB:01.06 Pre-Construction Slbnittals 

Pre -Construc ti on Suanittals 

Mobilization & Preparatory Uork 

SIIB:03 Site Uork 

S11B :03. 03 Earthwor k 

Ea rthwork 

~11 ~ : 03. 04 Roads /Park i ng/Curbs /Ual ks 

Ho.t<.b/Par k i n ~i/C IH b:. /\Ja lk s 

~llB:03 . 05 Fenc ing 

Fenc ing 

SIIB: 03 . 06 Electrical Oistribut ion 

El ec t r ical Di s t r ibution 

Site Uork 

~tlB:06 Groundwater Collecti on & Con t r ol 

~ffi:06.01 Extracti on & Injection Uells 

QUAN! I IT Uc.4 

24 . 00 HR 

4.00 EA 

CONIRACT COST sue MPR PM/CM GU/CSP COIITINGN 

11,850 870 1,910 1,no 6,420 

1,290 90 210 410 700 

18,050 1,320 2,910 5,680 9,780 

6,030 440 970 1,900 3,270 

12,890 940 2,080 4,060 6,990 

37,940 z,no 6,110 11,940 20,560 

6,450 470 1,040 2,030 3,490 

66,410 4,850 10,690 20 , 900 36,000 

9,860 720 1,590 3,100 5,350 

12,890 940 2,080 

95,630 6,980 15,390 30,090 51,830 

TOTAL COS! 

24,770 

2,700 

37,730 

12,600 

26,960 

79,320 

13,480 

1311,680 

20,620 

26,960 

199,930 

UNIT COST 

1032.22 

6738 . 89 
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SUB: 06 .01. 01 Well Drilling I Construction 

Well Drilling & Construc tion 

SUB:06.01.04 Opera tions and Maint enance 3,6,9 

Operat i ons and Maint enance 3,6,9 

SIJB :06.01. 9X Sit e Pi ping 

Site Piping 

Extraction & Inj ec tion Wells 

Groundwate r Collection I Control 

SUB:12 Chemical Treatment 

SUB:12.05 Ion Exchange 

Sl •ll:12 .05.04 Cons truc tion of Permanent Plant 

Cons truction of Pe rma nent Plant 

Ion Exchange 

Chemical Treatmcrot 

~1111:20 Site Restoration 

SI IB:20 .04 Reveget a ti on and 1-'lJ11t1ng 

Rcvegetation and Planting 

Site Restoration 

SIIB: 21 Oemobi l i zat i 011 

SIIB : 21 . 02 Demobilize Personnel & Equi F""'nt 

SI IB:21.02.02 Oemobi l ize Trailers 

9'i· I 3Z9 I .. 128 I 

U.S. Army Corps of El"l!lineers 
PROJECl HAREIX : HANFOIIO: ER PROGltAM - H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATJ()lj "°°EL 
•• PROJECT OWNER SUIIIIARY · LEVEL 5 (Rounded to 10°s) •• 

QUANT I TY U04 COHTRACT COST SUB HPR PM/CH GIA/CSP CONTINGN 

14.00 EA 

600.00 SF 

3,305,140 241,260 531,960 1,039,990 1,791,430 

207,590 

------ -----
453,210 

-----.. -... --
3,965,940 

--------- --
3,965,940 

---- ----- --
1,936, 100 

--- --- -- ---
1,936,100 

----- --- ---
1,936, 100 

12,890 

12,890 

15,150 

-- --- - ---
33,060 

-- -------
269,510 

-- --- ----
289,510 

------ ---
141 ,340 

----·----
141,340 

---------
141 , 340 

940 

940 

H,410 

- --- -----
72,940 

----- ----
636,320 

-- --- ----
638,320 

-- ------ -
311 , 620 

-- ----- --
311,620 

-- --- --- -
311 , 620 

2,060 

2,080 

65,320 112,510 

------- --
142,610 

--- ------
1,247,910 ---- -----
1,247,910 

---------
609,210 

-- --. ----
609,210 

-- - -- ----
609,210 

4,060 

4,060 

-- - ----- -
245,650 

---------
2,149,590 
---------
2,149,590 

-- -------
1,049,390 
---------
1,049,390 
·- ---- ---
1,049,390 

6,990 

6,990 

I IME 22:01 : 4~ 

SUMMARY PAGE 5 

TOTAL COS! 

6,909,790 

433,960 

947,490 

6,291,270 

8,291,210 

---- ----- - -
4,047,650 

- - -- - ---- --
4,047 , 650 

- ---- ---- --
4,047,650 

26,960 

26,960 

UNIT COST 

493556 .60 

5059.~1, 

tJ 
0 

tJ ti2 
@ ~ 
~- r 

I 

• 'E. 
I 

°' -..l 



t:J 
' \.,..) 

N 
\.,..) 

9'f I 3291. i 282 

1111, 1~ ·, cp 1\194 
U.S. Arlll'f Corps of Engineers 

PROJE CT HAREIK: HANFOID: ER PROGRAM - N AREA IOII EKCHANGE 
l lME 22:0 1 :4~ 

IOII EXCHANGE REMEDIATIOII MODEL 
** PROJECT °"NER SUl4MARY - LEVEL 5 CROUlded to 10°s) ** SUMMAR Y PAGE 6 

-- -- ---- ---- ---- --- --- --- --------- --- -- ---- -------------- ---- ---- -----···· --- ------------ --·• ----- --- ------- -- ---- --- --- ---·· ..... . ....... ... .. ......... . ........ . . .... .... ......... . 
CONTRACT COST sue MPR PM/CM GI.A/CSP CONT I NGN TOTAL COSl UNI T COSI 

Demobi I iu Trailers 

Demobilize Persornel & Equipnent 

SUB:2 1. 04 Demobilize Ten~ facili ti es 

SUB: 21 .04.02 Remove Decon Area 

Remove Dec on Area 

Demobilize Te,rp facilities 

SI IB:21 . 05 Disconnect Ten~r ary Ill ii ities 

~l,B: 21. 06 

Di sconnect l e1rpo rary Utilities 

Post -Construction Submittals 

Pos t · Construc t1 011 Subnittel s 

Demobilization 

fixed Price Cont r actor 

1/1/C lies ti nghouse Hanford CORl)3ny 

I/ IIC:02 Mon itoring , Sall'f)ling & An.ilysis 

l/l1C: 02 . 08 Sarrpl i ng Rad Con t aminated Media 

I/I IC:02.06.02 Ground 1/a t er Analys i s · Yr 

Ground 1/a t er Ana lysis · Yr 

I/IIC:02 .08.03 Ground 1/a t er Analysis - Yrs 2·12 

Ground 1/a t cr An,ol ys is · Yrs 2-12 

I/IIC:02. 08 .04 Ground liater Mon itor S~les 

8 . 00 HR 

4.00 EA 

149 .00 EA 

106 . 00 EA 

970 70 160 300 520 

970 70 160 300 520 

2,330 170 370 no 
2,330 170 370 no 1,260 

3,220 240 520 1,010 1,750 

12,890 940 

19 ,410 1,420 3, 120 

6,067,910 442,960 976,630 1,909,310 3,266,660 

60,410 0 9,060 17,710 30,510 

43,160 0 6,460 12,660 21,810 

2,020 

2,020 

---- --- ----
4,870 

------ ---- -
4,870 

6,740 

--- --- - · 
26,960 

- - - - - -.. - ---
40,580 

-----------
12 ,685,700 

117,700 

84, 140 

608 . 45 

6738 .!l'i 

76') . 90 

/93. /4 
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Ground IJater Moni t or Slllll>les 

S"""I ing Rad Contam i nated Media 

Monit ori ng, sa..,ling, Analysis 

1Jt1C: 12 Chemi cal Tr eatment 

IJHC: 12.05 Jon Exchange 

IJ IIC: 12.05 .06 Per sonnel Traini ng 

Personne l Train ing 

1Jt1C: 12.05 . 08 Ope ra ti on , Maintenance Yrs 1-12 

Opera tion & Ma intenance Yrs 1·12 

IJIIC: 12 . 05 . 11 Prepare Annual Report (Yr 1) 

Prepare Annu,il Rc rort (Yr 1) 

IJt ,C: 12.0) . 12 Prep,11·e A11no1JI R"I '" t (Yr ,, 2 · 12 ) 

Prepare Annual Repor t (Y rs 2- 12) 

Jon Exchange 

Ch emical Trea tment 

IJes tinghouse Hanford Con-pany 

HANF ORD : ER PROGRAM 

91 ·I 3291 .. 1283 

U.S. Ar.,., Corps of Engineers 
PROJECT HAREIK: NANfOltO: ER PROGRAM· N AREA ION EXCHANGE 

ION EXCHANGE RE"EDIATIDN IIOOEL 
** PROJECT OIINER SU"MARY - LEVEL 5 (Rounded to 10 •s) ** 

QUANT I lY UOM CONTRACT COST SUB "PR PM/CM G'A/CSP CONTINGN 

24 . 00 HR 660 

104,250 

104,250 

0 

0 

0 

100 

15,640 

15,640 

190 

lO, 570 

10,570 

BO 

52,660 

52,660 

6 ,900 0 1, 040 2,020 l,490 

1.00 YR 

2080 . 00 HR 

1386 . 00 HR 

995,670 0 149, D50 291,190 501,940 

90 , 150 

60,070 

1,150,800 

1,150,800 

1,255,050 

0 

0 

0 

0 

0 

7,445,050 442 , 960 

13,520 

- -- --- ---
9,010 

----- -·- -
172 ,620 

---------
172,620 

-- -- ---- -
188,260 

-- ----- --
1,164,890 

26 ,440 45 , 54 0 

--- ------ ----- -- --
17,620 10,140 ... .... ...... --- -- --- -

137,470 581,310 
-... --- -- - .. ------- .. 

337,470 581,310 
--- --- --- ---------

168, 040 631,970 
-- ---- --- -- -- -----
2,277,160 3,965,590 

llME 22:01 : 45 

SUMMARY PAGE 7 

TOTAL COST 

1, 290 

201,120 

201,120 

13,450 

1,936,060 

17'.i,640 

117,040 

2,242,200 

2,242,200 

2,445 , 120 

15, 295 ,84 0 

UNIT COST 

53 . 62 

1936061 . 47 

64.44 
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Thu 15 ~ep 1994 U.S. Army Corps of Engineer& 
PROJECT HAREIX: NANF<IID: ER PROGRAM - N AREA ION EXCHANGE 

TI ME 22:01:45 

ION EXCHANGE REMEDIATION MODEL 
•• PROJECT INDIRECT SlMMARY - LEVEL 1 (ROU'lded to 10 1 s) •• 

SUMMARY PAGE 8 

- - - - - - - - - - - - - - - - - - - - - - --- - - - --- - ---- - - --- - - - --. - - - - - - - -- - -- - - -. -- - --- - - - -- - -- . - - - - - - - - -- - - - - - - - - -- - - -- - - - - - - - - - - ---- - - - - - - - ----- - - - - - - ---- - - - - - - - - - - - - . - - - - - - - - - - - - - . 

ANA Off-Si te Analytical Services 
SUB Fixed Price Contractor 
WHC IIE·stinghouse Hanford Coq>any 

HANFORD: ER PROGRAM 
Sllbcontr acto, MPR 

SIIB TOTAL 
P, ·oject Ma n<>gen"'nt/Const ruct ion Mgnt 

S11B TOTAL 
Go:neral & Actnin/Co111oon Support Poo l 

SllBTO TAL 
Cuntingency 

TOT AL INCL OIINER COSTS 

QUANT I TY Uc»4 TOTAL DIRECT OVERHEAD PROFIT 

122,090 0 0 
4,706,150 894, 170 406,020 
1,225,780 0 0 . --. -....... -- --------- ---------
6,054,020 894,170 406,020 

0 0 0 
H ,JSIO 28,390 0 

0 0 29,270 -- ------- ------ --- ------ .. --
33,190 28,390 29,270 

TOTAL COSI 

122 ,090 
6,067,910 
1,255,050 

7,445,050 
442,960 

7,888,010 
1,164,890 

9,052,900 
2,277,360 

11,330,250 
3,965,590 

15,295,840 

UNI! COS! 
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ANA Off -Site Analyt i cal Serv i ces 

ANA :02 Moni t ori ng , Sallf) li ng l Anal ys is 

Off- Site Ana lyt ical Se rv i ces 

SUB Fixed Price Con t rac tor 

SUB :01 
SUB:03 
SUB : 06 
SUB:12 
SUB: 20 
SlJB : 21 

Mobilization l Preparatory Wor k 
Site Work 
Groundwater Col lect i on l Cont r ol 
Chemical Tr eatment 
Si te Restoration 
Demobi l i zat I on 

Fixed Pr ice Con t r ac to r 

WHC llo: s t i nghou~e Hanfo rd C°""any 

WHC :02 Monitoring , Sa""l ing l Ana l ysis 
WIIC:12 Chem ical Tr eatment 

Westinghouse Hanford C~ny 

HANFORD: ER PROG RAM 
Subcont r ac t or HPR 

SUBTOTAL 
Projec t Managc11,cnt/Const r uct ion Mgnt 

SUBTOT AL 
General & Aa11in/Coornon Suppo r t Poo l 

SUBTOTAL 
Con t ingency 

TOT AL INCL OWNH COSTS 

911· 13291.1285 

U.S . Ariny Corps of Engineers 
PROJECT HAREIX: NANFORO: ER PROGRAM - H AREA ION EXC HANGE 

ION EXCHANGE RE"EDIATION IIOOEL 
** PROJECT INDIRECT S~"ART - LEVE L 2 (Rounded to 10 's ) ** 

QU AN I ITT UOfl lOI Al DIR ECT OVERHE AD PROFIT BOND B&o TAX HA T MPR 

122,090 0 0 D 0 0 
---- ---·-- · -- ------ - - -- - - - - - - -- ------ - ------ --- ---- ----· 

122,090 0 0 0 0 0 

29,420 5,590 2,540 210 180 0 
74,170 14,090 6,400 520 450 0 

3,075,900 584,420 265,370 21,690 18 ,550 0 
1,501,600 2115,300 129 , 550 10,590 9,060 0 

10,000 1,900 860 70 60 0 
15 , 060 2,860 1, 300 110 90 0 

--- - - . --- -- ---- --- -- - - - - . . - -- -- ----- --
4 ,706, 150 894, 170 406, 020 H, 190 28 , 390 0 

104,250 0 0 0 0 0 
1, 121,520 0 0 0 0 29 , 270 

------ ----- --------... ------ - - - - - - -- ---- --------- --- ...... ---
1,225,780 0 0 0 0 29 , 270 --.. -... --- -- -- --- -- ---- · ---- -- ---- -- - -- ------- ---------
6 , 054 , 020 894 , 170 406 , 020 33 , 190 28 , 390 29 , 270 

I IME 22: 01 : 4~ 

~I JMMART l'AGE 9 

TOT AL COSI UHi I COS I 

122,090 
---- ---. ---

122,090 

37 ,940 
95 ,630 

3,965,940 
1, 936 , 100 

12,890 
tJ 19 , 41 0 
0 

6, 067 , 91 0 tJ m --...., ::;c, pJ ~-r-
)>- '° 104,2~0 +-

I 1, 150,800 °' - - . - . ------ -...I 
1, 255 , 050 

-----------
7,4 45 ,050 

442,960 
-- ------ ---

7,666 ,0 10 
1, 164 , 690 

- ------ -- --
9, 05 2,900 
2,277 , 360 

- - -- -. -- -- -
11, 330,25 0 
3, 965 ,590 

- - -- - - - - - - -
15, 295,64 0 
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ANA Of f -Site Analytical Services 

ANA : 02 Monit oring, Sa"'1ling & Analys ib 

ANA:02 . U8 Sa"l'ling Rad Cont aminated Media 

ANA :Ol .08. 02 Ground Ua t cr Ana lys i s Yr - 1 

Ground Uater Analys i s Yr · 

ANA :02 . 08 . 03 Gr o11nd Ua t cr Analysis Yrs 2· 12 

Ground Uater Analysi s Yrs 2 

Sarrpling Rad C<K1tamina ted M 

Moni t ori 119, S&fl1Jl ing & Anal 

Off-Site Analytical Service 

SUB Fi xed Pri ce Contractor 

• SUB :01 Mobilizat i on & Pr epilra t ory Uo,~ 

SUB: 0 1 U2 Mob ilize Personnel & Equipment 

StJll:01 02.02 Mohli i ze Trai l er s 

Mobi li ze Tra ilers 

Mobilize Per sonnel & Equ ipm 

SUB :0 1 04 Se tup/Cons t ruc t Te"" facilitie s 

SlJH:01 04 .01 Es t abli sh f ac il i ties 

SUB :01 04.01 . 02 Se tup Tr ailers 

Es t ab I ish f ac i l I ti es 

SUB:01 .04 . 02 l: 011,t ruc t Decon Area 

91H 329 1..1286 

U.S. Aray Corps of E011ineers 
PROJECT HAREIX: MANFORD: ER PROGRAJI · H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MOOEL 
•• PROJECT INDIRECT SUMMARY· LEVEL 5 (Rounded to 10 1 s) •• 

17 . 00 EA 71,570 0 0 0 0 0 

12 . 00 EA 50,520 0 0 0 0 0 ----------- ... ....... . . -- ---- --- ------- -- ----- ---· ---------
122,090 0 0 0 0 0 

- ---. -- ---- - -- - --- - - - - - - --- - - - - - - - - - . - -- - - - - -- - - - - -- - - - -
122,090 0 0 0 0 0 

----------- ---- ---- - --------- -- -- ---- - --------- ---------
122,090 0 0 0 0 0 

---------- .. .. - --- -- -- - --- - - - -- - - - .. - - - - - - - - .. - - - -- - -- - - --- -
750 140 60 10 0 0 --------·-- -------·- --- -- ---- ------ -·· --- ------ ---------
750 140 60 10 0 0 

3,810 720 330 30 20 0 -- - - --.. - ... -- - - -- - - .. - - -- - - - -. . - - . - . . - -- - - - - - - - . . - - -- - - - - -
3,810 720 330 30 20 0 

TIME 22 : 01 : 45 

SUMMARY PAGE 10 

71,570 

50,520 

122,090 

122,090 

122,090 

970 

970 

4 , Yl O 

4,910 

4210.00 

4210 . 00 
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lhu 1~ Sep 1994 

Cons truc t Oecon Area 

SUB : 01 . 04 . 03 Sit e Sur vey 

Site Survey 

Setup/Construct T~ facili 

SUB:01 . 05 Construct lerrporary Utilities 

Cons truc t Terrporar y Ut i Ii ti 

SUB : 01 . 06 Pre -Construction Sl.timittals 

Pre -Cons truction Submittals 

Mobilization l Preparatory 

SUB : 03 Site Mork 

SUB:03 . 03 Ea rthwork 

Ea rthwor k 

~I W: U5 U4 ~o~d• /Par king/Curbs /~alk • 

Road, /Purk 1ng/Curb• /~ulk s 

SUB:03 . 05 Fenc ing 

Fencing 

SUB:03 06 Electrical Di s tribution 

El ec t r ica l Di s tr i bution 

Site ~ork 

SLIB:06 Groundwater Collection, Control 

SUB:06 . 01 Extracti on & Injection Mells 

9' · 13291 • 1287 

U.S. Ar-, Corps of Engineers 
PROJECT HAREIX: HANFOID: El PIOGIAN - H AREA ION EXCHANGE 

ION EXCHANGE IEMEDIATION MODEL 
•• PROJECT INDIRECT SUMMARY - LEVEL 5 (Rounded to 10°s) •• 

QUANT I TY Uc»! 

24. 00 HR 

4 . 00 EA 

101Al DIRECT OVERHEAD 

9 , 190 

1,000 

14,000 

1,750 

190 

2,660 

PROFIT 

790 

90 

1,210 

BONO BW TAX MAT MPR 

60 

10 

100 

60 

10 

80 

0 

0 

0 

4,680 890 400 30 30 0 

10,000 1,900 860 70 60 0 

29,420 5,590 2,540 210 180 0 

S, 000 

51,520 

7,650 

10,000 

74,170 

950 

9,790 

1,450 

1,900 

14,090 

430 

4,440 

660 

860 

6,400 

40 

360 

50 

70 

520 

30 

310 

50 

60 

450 

0 

0 

0 

0 

0 

1 IME 22 : 01 : 45 

SUMMARY PAGE 11 

TOTAL COS I 

11,8~0 

1,290 

18,050 

6,030 

12,890 

37,940 

6,4 50 

66 ,0U 

9 , 860 

12,890 

95,630 

UNll COSI 

49 S / 4 

3223.40 
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lhu 15 :iep 1994 

SUB:06 .0 1. 01 ~e ll Drilling' Cons t ruction 

~e ll Drilling & Cons t, uc tio 

SUll:06.Dl.04 Operations and Maint enance 3 ,6 

Opera tions and Maintenance 

SUB:06.0 1. 9X S it e Piping 

Site Pipi ng 

Extraction, Injecti on ~ell 

Groundwate r Collection & Co 

SUB:1 2 Chemical Treatment 

SUB:12 . 05 Ion Exchange 

1 SIJB:1 2.05. 04 Cons t ruc tion of Permanent Plan 

Cons t ruc lt on o f Perm •. inen t P 

Ion Exchange 

Chemical Treatment 

~ IB:20 Si te Res t orati on 

SUB:20 04 Revege t a ti on ~nc.l Planting 

Revegetation and Planting 

Sit e Res t orat ion 

SlJB:21 Demobilization 

SUB:21 . D2 Demobilize Pcr~onne l & Equipment 

SUB:21.02. 02 Demobilize Trailers 

9'{· 13291.1288 

U.S. Arlll'f Corps of Engineers 
PROJECT HAREIX: HANfllaO: El PIOGIAN - H AREA ION EXCHANGE 

I ON EXCHANGE IEMEO I A Tl 011 MOO EL 
** PROJECT INDIRECT SUMMARY - LEVEL 5 (Rounded to 10 1 s) ** 

QUANTITY lQ 

14 . 00 EA 

800.00 SF 

TOTAL DIRECT OVERHEAD PROFIT BOND a,o TAX MAT MPR 

2,563,400 487,050 221,160 18,080 15,460 0 

161,000 30,590 13,890 1,140 970 0 

351,500 66,790 30,330 2,480 2,120 0 

3,075,900 584,420 265,370 21,690 18,550 0 

3,075,900 584,420 265,370 21,690 18 , 550 0 

- ----- --- --
1,501,600 

-- .. -.... -----
1,501,600 

. -----... - - -
1,501,600 

10,000 

10,000 

------ ---
285,300 

- - .... -- -- .. 
285,300 

........ -----
285,300 

1,900 

1,900 

-- ------ -
129,550 

... -- .. ----
129 , 550 

---- -- ---
129,550 

860 

860 

10,590 

10,590 

10,590 

70 

70 

9,060 

9,060 

9,060 

60 

60 

0 

0 

0 

0 

0 

TIME 22:01:45 

SUMMARY PAGE 12 

TOTAL COS I 

3,305,140 

207,590 

453,21 0 

3,965 , 940 

3,965 , 940 

1, 936,100 

1,936,100 

1,936, 100 

12,890 

12,890 

UNll COS! 

256081.41 

242U. 1.1 
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Thu 15 Sep 1994 

Demobilize Trailers 

Demobilize PersOIVlel & Equi 

SUB:21 . 04 Demobilize T~ facilitie s 

SIJB: 21.04.02 Remove Decon Area 

Remove Decon Area 

Demobilize T~ facilities 

SUB : 21 . 05 Disconnect Te,rporary Utilities 

Di sc onncc t T errporary Ut i lit 

SUB : 21.06 Post-Construction SlDllittals 

Pos t -Cons t r uc t ion Submittal 

Demobi Ii zation 

f i xed Pr ice Cont raLl or 

IIHC 11,s tinghouse Hanford C~ny 

IIHC:02 Monitoriny, Safll>ltng & Analys t s 

IIHC:02 08 SaJ!llling Rad Contaminated "edia 

IIII C:02 08.02 Ground lla t cr Ana lys is - Yr 

Gr ound llater Analysis - Yr 

IIHC:02. 08.03 Ground llat er Analys i s - Yr s 2-

Ground llatcr Analysis - Yrs 

IIHC :02 .08 . 04 Ground llat er Monito r SaJ!llles 

911· 13291.1289 

U.S. Anny Corps of Ell1ilineera 
PROJECT HAREIX: HANFORD: ER PROGRAM - H AREA IOII EXCHANGE 

IOII EXCHANGE RE"EDIATION "OOEL 
** PROJECT INDIRECT SUM"ARY · LEVEL 5 CRC>lrded to 10's) ** 

QUANT I TY Uc»! TOTAL DIRECT OVERHEAD PROFIT BOND 8&0 TAX MT "PR 

8.00 HR 

4.00 EA 

149 . 00 EA 

106 . 00 EA 

750 

750 

1,810 

1,810 

140 

140 

340 

340 

60 

60 

160 

160 

10 

10 

10 

10 

0 

0 

10 

10 

0 

0 

0 

0 

2,500 480 220 20 20 0 

10,000 

15,060 

1,900 

2,660 

660 

1,300 

4,706 , 150 894,170 406,020 

60,410 0 0 

43, 180 0 0 

70 

110 

ll , 190 

0 

0 

60 

90 

28,190 

0 

0 

0 

0 

0 

0 

0 

TIME 22:01:45 

SlJMMARY PAGE 13 

TOTAL COSI 

970 

970 

--------- --
2, :no 

--- --- - --- -
2,HO 

-- - --- - - --
3,220 

--- --- -- ---
12,890 

-- - - -.. -... -
19,410 

--------- --
6 , 067,910 

60,410 

43,180 

UNII COSI 

2Y1 . 04 

3223 .40 

405 . 41 

407 . 38 

tJ 
0 

tJ tT1 
---pl ~ ~-r 

I 

• ID 
+--

I 

°' ---J 



11111 1 ~ j c,p 1994 

Ground Uater Monitor Sarrple 

Sllfll>I i ng Rad Contaminated M 

Monitori ng, S&n'pl ing & Anal 

UHC:12 Chemical Treatment 

UHC : 12 .05 Ion Exchange 

YHC: 12.05.06 Personnel Training 

Personnel !raining 

YHC : 12 . 05.08 Operation & Maintenance Trs 1· 

Operati on & Haintcn..1nLc Yrs 

UH C:12 .05 . 11 Prepare Annual Report (Yr 1) 

Prepare Annual Repo r t (Tr 

UHC :12 .05. 12 Prepare Annual Report (Trs 2·1 

Prepare Annua l Report (Trs 

Ion Exchange 

Chemical Treatment 

Ye s t inghou,.e Hanfo,·d C01rpan 

HANFORD: ER PROGRAM 
Subcontrac tor HPR 

Sll BTOTAI 
Projc c. t M.111.19t.:111t:11l/Lor1!-. truct ion Hgnt 

SUBTOTAL 
General & Aanin/COITTTlOn Support Pool 

SUBTOTAL 

91f l 3291 .. 1 Z90 

U. S. Anny Corps of Engineer5 
PROJECT HAREIX: NANfDaD: El PIOCIM · N AREA ION EXCHANGE 

ION EXCHANGE IEi.EDIATIOII ..OOEL 
** PROJECT INDIRECT SUMMARY· LEVEL 5 (Rounded to 10's) •• 

QUAN! I TT UOM 

24 . 00 HR 

1 . 00 TR 

2080.00 HR 

1386.00 HR 

IOTAL DIRECI OVERHEAD 

660 

104,250 

104,250 

0 

0 

0 

PROFIT 

0 

0 

0 

BOND B&o TAX MAT MPR 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6,900 0 0 0 0 0 

964,400 0 0 0 0 29,270 

90, 150 0 0 0 0 0 

60,070 

1,121,520 

1, 121,520 

1,225,780 

0 

0 

0 

0 

0 

0 

0 

0 

6,054,020 894,170 406,020 

0 

0 

0 

0 

n. 190 

0 

0 

0 

0 

28,390 

0 

29,270 

29,270 

29,270 

29,270 

TIME 22 : 01 :45 

SUMMARY PAGE 14 

TOIAL COSI 

660 

104,250 

104,250 

6,900 

995,670 

90, 150 

60,070 

1,150,800 

1,150 ,800 

1,255,050 

7,445,050 
442,960 

7,888,01 0 
I, 164,890 

9,052,900 
2,277,360 

11,330,250 

UHi! COSI 

27 .62 

993675 . 71 

I 

4LS4 

43 . 34 
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Thu 15 Sep 1994 

Contingency 

TOTAL INCL OIJIIER COSTS 

9'H329L.129! 

U.S. Arnry torpa of Engineers 
PROJECT HAREIX: NANfOltO: El PROGaM · N AREA ION EXCHANGE 

ION EXCNANGE •EMEDIATIOII MIIOEL 
** PROJECT INDIRECT SUIIMARY · LEVEL 5 (Rou-ded to 10 1 s) ** 

QUANTITY IQ TOTAL DIRECT OVERHEAD PROFIT BOND B&o TAX NAT MPR 

TI HE 22:01 : 45 

SUMHARY PAGE 15 

TOTAL COST 

3,965,590 

15,295,840 

UNIT COST 



Thu 15 Sep 1994 

ANA Off-Site Analyt ic al Serv ices 
SUB Fixed Price Contractor 
WHC Westinghouse Hanford C~eny 

HANF ORD: EA PAOGRA" 
Overhead 

SUBTOTAL 
Profit 

SUBTOTAL 
Bond 

SUBTOTAL 
B&O Tax 

SUBTOTAL 
Materi al/Supply HPR 

TOTAL INCL INDIRECTS 
Subcontractor "PA 

SUBTOTAL 
Pr oject Hanagen~nt/Construc tion Hgnt 

SUBTOTAL 
General & Actnin/Conmon Support Pool 

SUBTOTAL 
Contingency 

TOTAL I NCL OIINER COSTS 

9'H 3291 .. 1292 

U.S. Aray Corps of Engineera 
PROJECT HAAEIX : MANFORD: ER PROGRM · H AREA ION EXCHANGE 

ION EXCHANGE RE"EDIATION IIOOEL 
** PROJECT DIRECT SUll"ART • LEVEL 1 (R<><roded to 10°s) ** 

0 0 
13,550 2 ,920 

691,500 0 
----.. ---- -

0 
7,010 

192,590 ----------- - - - - ---. -.. -
705,050 2,920 199,600 

122,090 
4,682,670 

341,680 
- --.. -- .... ---

5,146,440 

TIHE 22:01 :45 

SUHHARY PAGE 16 

122,090 
4,706,150 
1,225,780 

6 ,054 , 020 
894, 170 

6,948,180 
406,020 

7,354,210 
33, 190 

7,387,390 
28,390 

7,415,780 
29,270 

7,445,050 
442,960 

7, 888,010 
1,164,890 

9,052 , 900 
2, 277,360 

11,330,250 
J.965,590 

15,295,840 

UNIT COST 



lhu 1'.> Sep 1994 

ANA Off -Site Analytical Servi ces 

ANA :02 Monitoring, Seq>ll09' Analy5 i 5 

Off-Site Ana lytical Ser vices 

SUB Fixed Pr i ce Con trac t or 

SUB:01 Mobilization, Preparatory Work 
SUB:03 Site Work 
SUB:06 Groundwater Collection, Control 
S\JB: 12 Chemical Treatment 
SI JB:20 Si te Restoration 
SI IB: 21 Oemob i l i zat ion 

Fixed Price Con t r actor 

lltl C lies t I nghous e Han ford Cocrpany 

IIHC : 02 Monitoring, Seq>ling, Analysis 
IIHC:12 Chemical Treatment 

Wes tinghouse Hanford Cocrpany 

HANFORD : ER PROGRAM 
Ove rhead 

SUBTO TAL 
Prof i t 

SUBTOTA L 
Bond 

SUBTOTA L 
B&O Tax 

SUBTOTAL 
Material/Supply MPR 

TOTAL INCL INDIRECTS 
Subcon trac t or HPR 

SUBTOTAL 
Proj ect Man.o~c11,cnt / Cons t ruc tion Mgnt 

SUBTOTAL 
General & Aanin/Comoon Suppor t Pool 

SIIO TOTA L 

91{·13291.1293 

U.S. Army Corps of E09ineera 
PROJECT HAREIX: MANFORD: ER PROGRAM· N AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION IIOOEL 
•• PROJECT DIRECT SU1414ARY · LEVEL 2 (Rounded to 10's) •• 

0UANTI 1Y UOH LABOR EQUIPHN T MAT/SUPP 

0 0 0 
----------. ----------- - -- - - - -- -- -

0 0 0 

9,600 1,820 7,010 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

J,950 1,110 0 
-- -------... - ---- ----- -- - - - - - --- ---

13,550 2,920 7,010 

660 0 0 
690,840 0 192,590 

-- · -----·-· --- - - - - - - - - - -- - -... ---... -
691,500 0 192,590 

---------- - ---- ------- ---- ---- ---
705 , 050 2, 920 199, 600 

UN IT CST 

122,090 
------.. ----

122,090 

11,000 
74,170 

J,075,900 
1,501,600 

10,000 
10,000 

--- -- ----- -
4,682,670 

103,590 
238,090 

--------.. --
341,680 

----- --- ---
5, 146, 44 0 

TIME 22:01 :4~ 

SUMMARY PAGE 17 

TOTAL COS I 

122,090 

122,090 

29,420 
74,170 

3 , 075,900 
1,501,600 

10,000 
15,060 

4,706,150 

104,250 
1, 121,520 

1,225,780 

6 ,054, 020 
894 , 170 

6,948, 180 
406,020 

7,354,210 
H, 190 

7,387,390 
28,390 

7, 415,780 
29,270 

7, 445,050 
442,960 

7, 888, 010 
1,16",890 

9,052,900 
2,277,360 

11,330,250 

UNIT COSI 



Thu 15 Sep 1994 

Contingency 

TOTAL INCL OIINER COSTS 

9'i·J329 i .. 129~ 

U.S. Arw, Corps of Engineera 
PROJECT HAREIX: NANFOID: ER PROGltM - H AREA ION EXCHANGE 

ION EXCNANGE aEMEDIATION l!CX>EL 
•• PROJECT DIRECT SU14MARY - LEVEL 2 (Ro,.med to 10 1 s) •• 

QUANTITY lJC»I LABOR E0UIPMNT AAT/SUPP UNIT CST 

TIME 22:01:45 

SUMMARY PAGE 18 

TOTAL COST 

3,965,590 

15,295,at.0 

UNIT COST 
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Thu 15 :iep 1994 

ANA Off · Site Analytical Services 

ANA :02 Monit ori ng, Sa"l'llng & Analysis 

ANA:02 . 08 Sa"l'l1ng Rad Cont umlna ted Media 

AllA:02 . 0tl . 02 Ground lla t er Ana l ys i s Yr - 1 

Ground llat er Analysis Yr · 1 

ANA:02.06.03 Ground llater Analys i s Yr s 2-12 

Ground llat er Anal ysi s Yrs 2- 12 

San-pl ing Rad Contaminated Media 

Monitoring, Sa"l'ling & Analysis 

Off -Site Ana lyti cal Services 

SllB Fixed Price Contractor 

SIIB:01 Mob ili zat ion & Preparat 0r y llork 

SIIB:01. U2 Hobili, e l'e, sonnel & Eq,,i pment 

;1 1H:01.02.02 Hobi l i zc lrai l er :. 

Mobilize Tri11lcr ::. 

Mobilize Per sonnel & Equipment 

; ue :01.04 Setup/Cons truct Tewp Faci lities 

StJB: 01.04.01 Es t ab li sh Faciliti es 

SIJB:01.04.01.02 Setup !railers 

Es tabli sh Facilities 

StJB:01.04.02 Cons t ruc t Oecon Area 

91~· I 3291 I 295 

U.S. Army Corps of Engineer, 
PROJECT HAREIX: NANFOIIO: El PIO<illM - N AREA ION EXCHANGE 

1011 EXCHANGE IEMEDIATIOII MODEL 
** PROJECT DIRECT SUMMAIY - LEVEL 5 (Rounded to 10 1 s) ** 

QUANTITY UOII LABOR EQUIPMNT MAT /SUPP 

17.00 EA 

12 . 00 EA 

0 

0 

0 

0 

0 

0 

0 

3,000 

3,000 

0 

0 

0 

0 

0 

7'50 

7'50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

810 

810 

UN IT CST 

71,570 

50,520 

122,090 

122 , 090 

122,090 

0 

0 

0 

0 

TIME 22:01:45 

SUMMARY PAGE 19 

TOTAL COST 

71,570 

50,520 

122,090 

122,090 

122,090 

750 

750 

3,810 

3,810 

UNIT COST 

421 0 . 00 

4210 . 00 
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Thu 15 Sep 1994 

9'{·13291. 1296 

U.S. Amy Corps of Engineers 
PROJECT HAREIX: NANFOltD: El PIOGIIM - H AREA ION EXCHANGE 

ION EXCHANGE IEMEDIATIOII MODEL 
** PROJECT DIRECT SUMMARY - LEVEL 5 (Rot.rtded to 10 1 s) ** 

TIME 22:01 :45 

SUMMARY PAGE 20 

------ -- ------- -- ---------------- --------- --------- ----- ---- --------------- --------- ------- -------- --- --- --- ---- -- -- ----------- -- -------------- ---- --- --- -- --- ------- --- ----
OUANT I TT UOH 

------ · ---- --- -- ---- ---- ------------- ----- ------- --------- ---- ---- --·-· ·· · · ----···-· ···· -·· .. ·· ·-- --- ·•······ ------ ---------------------·················· ·---· -·-· ---····--· 
LABOR EQUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST 

Construct Decon Area 

SllB:01.04.03 Sit e Survey 

Si t c Survey 

Setup/Construct Tell'f) Facilities 

SIIB: 01.05 Cons truct Tell'f)Orary Uti l lties 

Cons truc t lemporury Utilities 

~11B: 01. 06 Pre · Construction Slbni tta Is 

Pre -Cons truc t ion Submi ttals 

Mobilization & Preparatory ~ork 

SIIB:03 Site ~ork 

SIIB: 03.03 Earthwork 

Earthwork 

~IJB : 03 . 04 Roads/Park i ng/Curbs /llal ks 

Roads/Parking/8, rbs/llalks 

SIIB : 03.05 Fencing 

I Clil. l ll!:J 

SIIB:03 .06 Electrical Distribution 

El ec t rical Di s tr ibution 

Site llork. 

SUB :06 Groundwater Collecti on II. Contro l 

SUB:06.01 Extraction & Injection ~ells 

24 . 0D HR 

4.00 EA 

4,350 

o 

7,350 

2,250 

o 

9,600 

0 

0 

0 

0 

0 

1,070 

0 

1,070 

0 

0 

1,820 

0 

0 

0 

0 

0 

3,770 

0 

4,580 

2,430 

0 

7,010 

0 

0 

0 

0 

0 

0 

1,000 

1,000 

0 

10,000 

11,000 

5,000 

51,520 

7,650 

10,000 

74, 170 

9,1 90 

1,000 

14,000 

4,660 

10,000 

29,420 

5,000 

51,520 

7,6~0 

10,000 

74, 170 

36~ . \13 

2500.00 
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lhu 15 Sep 1994 

SuB:06.01.01 Well Drilling l Construction 

Well Drilling & Cons truc tion 

SllB:06 . 01.04 Operations and Maintenance 3,6,9 

Operations and Mai ntenance 3,6,9 

Sl~:06.01 . 9X Sit e Piping 

S i l e Piping 

Extraction, Injection Wells 

Groundwater Collection l Control 

SIIB: 12 Chemical Treatment 

SllB: 12 . 05 I on Exchange 

~II B: 12 .05.04 Cons t ruction of Permanent Plant 

Con~t r uc t ion uf Permanent Plant 

Ion Exchange 

Chemical Treatment 

~118 : 20 Site Res to ration 

SIJB: 20. 04 Revegetat i on and Pl ant Ing 

Revcgc tati on and Planting 

Site Restoration 

SI JB : 21 Demob i lizat i on 

SI JB:21 . 02 Demobilize Per sonnel Ii Equipment 

!,t JB: 21.02.02 Demobilize Trail er s 

9'H3Z9 I. 1297 

U.S. Arlff'/ Corps of Engineers 
PROJECI HAREIX: NANfOIID: ER PROGRAM - N AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MODEL 
** PROJECT DIRECT SUMMARY - LEVEL 5 (Rounded to 10 1 s) ** 

QUANT I lY Uc»I LABOR EQUIPMNI HAT/SUPP 

14.00 EA 

600 . 00 Sf 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

UN IT CST 

2,563,400 

161,000 

351,500 

3,075,900 

3,075,900 

1,501,600 

1,501,600 

1,501,600 

10,000 

10,000 

IIME 22:01 : 45 

SUMMARY PAGE 21 

TOTAL COS! 

2,563,400 

161,000 

351,500 

3,075,900 

3,075,900 

1, 501,600 

1,501,600 

1,501,600 

10,000 

10,000 

UNII COS! 

163100.00 

HJ(/ _(J,, 



91{,13291.1298 

Thu 1~ ~cp 1994 U.S . Army Corps of Engineers 
PROJECl HAREIX: HANFORD: ER PROGIM - H AREA ION EXCHANGE 

l lH~ 22:0 1 : 4~ 

ION EXCHANGE REMEDIATION MODEL 
** PROJECT DIRECT SUMMARY - LEVEL 5 (Rl>Ulded to 10 1 s) ** 

SUHHARY PAGE 22 

- - - - - - - - - - - - - - - - - - - - - - -- - - --- - - - - - - - - - - - - - - - - - - - -- - - - - -- . - - - - -- - - - - - - -- - - - - - - - - - - ---- . - - - - - - - - - -- . - - --- -- . -- - - - - - - - . - - - - - - - - -- --- -- -- -- - - - - -- - -- - - - - - - - - - - - - - . - - - - - - - - . . - - . 

QUAN ll ll UOt4 LABOR 
-- - - - - - - - - - - -- - -- -- -- -- ---- --- -- --- -- --- - - - ------ ------- -- - - -- - - - - ----- -. ----- ----- --- - --·--- ----- -. .. ···--· -- - - - - - -- --------- --- ---------·----- -- ------ -- - ----- -- - -- - . ----- -

EQUIPHNl HAl/SUPP UNll CST lOIAL C051 UNIT COST 

Demobilize Trailers 

Demobilize Personnel & Equipment 

Sl,B:21.04 Demobilize l~ facilities 

St ,B:2 1. 04. 02 Remove Decon Area 

Remove Decon Area 

Demobilize Te<rp Facilities 

Sl ,B: 21 .05 Di sconnec t le<rporary Utilities 

Di sconnect T~ro ry Utilities 

SUB:21.06 Post-Construction SLt>mi ttals 

Pos t -Constructi on Submittals 

Demobilization 

fixed Price Co1111ac tor 

IIIIC lies ti nghouse Han ford Coo~any 

IIIIC :02 Honitoriny, Salll)l ing & Analys is 

II IIC :02. 08 Salll)l in9 Rad Cont ami nated Media 

IJIIC:02.08.02 Ground lla t er Analysis - Yr 

G1ound ll a tcr Analysis · Yr 1 

III IC: 02 . 08.03 Ground llater Analys i s - Yrs 2-12 

Ground lla t c, Ana lysis · Yrs 2 - 12 

llilC:02 . 08 . 04 Ground lla ter Moni t or Safl'f)les 

8 . 00 HR 

4 . 00 EA 

149.00 EA 

106 . 00 EA 

0 

0 

1,450 

1,450 

2,500 

0 

3,9SO 

13,550 

0 

0 

750 

750 

360 

360 

0 

0 

1,110 

2,920 

0 

0 

0 

D 

0 

0 

0 

0 

0 

7,010 

0 

0 

0 

0 

0 

0 

0 

10,000 

10,000 

4,682,670 

60,410 

43,160 

750 

750 

1,810 

1,810 

2,500 

10,000 

15,060 

4,706, 15 0 

60 ,410 

4.S, HlO 

225. 72 

2500 . 00 

405 . 41 

4U/ . .Sil 
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Gr ound Water Monitor S~les 

Se~l ing Rad Contaminated Med i a 

Mon i toring, Sa~ling, Analysis 

1mc : t2 Chemical Treatment 

IIHC:12 . 05 Ion Exchange 

ll t,C: 12.05. 06 Per sonnel Training 

Per,onnel Tr a in ing 

ll ttC: 12. 05 . 08 Opera t ion & Ma i nt cndnc e Yrs 1·12 

Opera tion & Ma int enance Yrs 1· 12 

111 1C:12 . 05 . 11 Prepare Annual Repo r t (Yr 1) 

Prepare Annual Repor t (Yr 1) 

ll ttC :1 2.05 . 12 Prepa re Annual Report (Yrs 2- 12) 

Prepare Annual Repor t (Yrs 2- 12) 

Ion Exchange 

ChLsni cal Tre J lllk:n l 

lles tinghouse Hanford CClfl1)any 

HANF ORD : ER PROGRAM 
Over head 

SllBlOTAL 
Pro f i t 

SU BTOTAL 
Bond 

SUB TO TAL 

9' · 13291 .. 1299 

U. S. Arlll'f Corps of Engineer& 
PROJECT HAREIX: KANFORO: ER PROGRAM - K AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MODEL 
** PROJECT 01.ECT SUMMARY - LEVEL 5 (Ro<roded to 10' s ) ** 

QUANT I TY UOH 

24 . 00 HR 

1.00 YR 

2080 . 00 HR 

1386.00 HR 

LABOR 

660 

660 

660 

1,100 

539,520 

90, 150 

60,070 

690,840 

690,840 

691,500 

705,050 

EQUIPMNT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2, 920 

MAT /SUPP 

0 

0 

0 

0 

192,590 

0 

0 

192 ,590 

192,590 

192,590 

199 , 600 

UN IT CST 

0 

103,590 

103,590 

5,800 

232,290 

0 

0 

2:58,090 

238,090 

341,680 

5,146,440 

I IME 22 :01 :45 

SUMMARY PAGE 23 

TOTAL COST 

660 

104 , 250 

104,250 

6,900 

964,400 

90, 150 

60,070 

1, 121,520 

1, 121,520 

1,225,780 

6,054,020 
894,170 

6, 948,180 
406, 020 

7,354,210 
33,1 90 

7,387,390 

UNIT COST 

27 .62 

964400 . 12 

I 

43 . 34 

43 . 34 



Thu 15 Sep 1994 

9'i· l 3291.1300 

U. S. A""f Corps of Engineer• 
PROJECT HAREIX: NANFORO: ER PROGRAM· N AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION "OOEL 
** PROJECT DIRECT Su.MARY· LEVEL 5 (Rounded to 10's) ** 

TIME 22:01:45 

SUMMARY PAGE 24 

. - - - -- - - - - - - - - - - - - - - --- - ---- - - - - - - - - - - -- -- - --- - - - - - -- --- - ---- - -- - -- - - - - - - - - - . - ---- - - - . - -- - - - - - . --- - - - - - - - - - - - - ---- - -- - -- ------- - - - - - ---- - - - - - - - - - - - - - . - .. - - - - - - - - - . 

8&0 Tax 

SUBTOTAL 
Materiel/Supply MPR 

TOTAL INCL INDIRECTS 
Subc ontractor MPR 

SUBTOTAL 
Project Managemen t/Construction Mgnt 

SUBTOTAL 
General & Ach in/Coomon Support Poo l 

SUBTOTAL 
Con tingency 

TOTAL INCL OWNER COSTS 

0UANTIH UOH LABOII EIIUIPMNT MAT/SUPP UNIT CST TOTAL COSI 

28,390 

7,415,780 
29,270 

7,445,050 
442,960 

7,888,010 
1,164,890 

9,052,900 
2,277,360 

11,330,250 
3,965,590 

15,295,840 

UNIT COST 
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9'i· f 3291 .. 130 I 

U.S . Arlll'f Corps of Engineers Thu 15 Sep 1994 

DE TAI LLD ESI IMATE 
PROJECT HAREIX: HANFORD: ER PROGRAM· H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION M<IOEL 
ANA. Off-Site Analytica l Services 

ANA :02 . Monitoring, Sllll'f)ling & Analysis QUANTY UOM CREIJ 10 LABOR EOUIPMNT 

ANA . Off -Site Analyti cal Services 
ANA:02 . Monitori ng, S~llng l Analysis 

ANA:02 . 08. S~llng Rad Cont•inated Media 
ANA : 02 . 08.02. Grol.nd Meter Analys ia Yr - 1 

ASSllll'4't i on& : 

ANA 

1. As sunc sho~e -down period with following &llll'f)llng of treatMent system: 

2. 

l . 

4. 

5. 

First 2 days: Sa"'4'le every four hour, of Influent and affluent 
(24 S811'4'lH) 
Next 5 days: 1 S&11'4'le per day of influent and effluent 
(10 sall'4'les) 
Next 7 weeks: 1 sa"1)1e per week of influent and effluent 
(14 sall'4'les) 

1 sarrple per ion exchange media canister regeneration (7 days) of 
the inf l uent and effluent for the 12·yr li fecycle 
(104 sa"'4'les/yr) 

Assu,~ sampling of 7 monitor ing wells on a semiannual basis for the 
12 -yea r lifecyc l e 
(14 san'4'les/yr) 

- Total sa"'4'les = Yr 1 - 166 

All on- si te Sllll'f)le analys es performed by WHC IIIObile lab 

10X off-site verif ication analysis of reduced enalyte list with CLP 
protocol. 
(lOX of 166 = 17 ea) 

Ana lyH, lllJ S.omple - Off -s ite 
Lub 11 .00 EA 

17 . 00 EA 

0 . 00 
0 

- - - - - - - - -- -
Ground Mat er Ana lysis Yr · 1 0 

0 . 00 
0 

0 

MAT/SUPP 

0 .00 
0 

· -· ···· - -- -
0 

UNIT CST 

4210 . 00 
71,570 

- - - - - ------
71 , 570 

TI ME 22 :01 :45 

DE IAll PAGE 

TOTAL COST 

4210 .00 
71, 570 

71,570 

UNIT COST 

4 l 10 . lJIJ 

4210 . 00 
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U. S. Ar-, Corps of Engineer& lhu 15 Sep 1994 

OET AIL ~O ESTIMATE 
PROJECT HAREIX: NANfORO: ER PROGRAM - H AREA ION EXCHANGE 

ION UCHANGE REIIEDIATION IIOOEL 
ANA. Off-Site Analytical Services 

ANA:02 . Moni t oring , Saq,ling & Analys i5 WANTY UOM CREW ID LABOR EQUIPMNT 

ANA :02.08.03. Ground Weter Analysis Yra 2- 12 
Asa~ti oos: 

ANA 

1. Aaa ...... 1 a"""le per Ion exchange media cannister regeneration (7 days) 
of influent end effluent for the 12 -yr llfecycla 
( 104 samples /yr) 

2. Assu11e sampling of 7 moni toriny wcl ls on a semi annual basi s for t he 
12- yea r lifecycle 
(14 aan.,Lu/yr) 

- Total Samples Yrs 2 - 12 = 118/yr 

3 . All on-si te sa,rple analyses performed by WHC IIIObile lab 

4 . lOX off-site verification analysis of reduced analyte list with CLP 
pro toc ol 
(lOX of 118 = 12 ea) 

Analyze LLW Sample - Of f- s ite 0.00 
Lab 12.00 EA 0 

0.00 
0 

----- -- ---- -----------
Ground Wat er Ana lysis Yrs 2-12 12 . 00 EA 0 0 

------- ---.. - .. --.......... - .. 
Sampling Rad Contaminated Med i a 0 0 

.. ... .. -- -.... - --------- --
Moni tori ng, Sampli ng ' Analys is 0 0 

---------- - --- --- --- --
Off -Site Analyti cal Services 0 0 

MAT/SUPP 

0.00 
0 

- - - .. -------
0 

- - - - - - - - - - -
0 

- - - - - - -.... - -
0 

- -- - -- - - - --
0 

UNIT CST 

4210 . 00 
50,520 

----·------
50,520 

--.. --.... -...... 
122,090 

-----------
122,090 

-----------
122,090 

TIME 22:01 :45 

DETAIL PAGE 2 

TOTAL COST 

4210.00 
50,520 

50,520 

122,090 

122,090 

122,090 

UNIT COST 

4210.00 

4210 . 00 



Thu 15 Sep 1994 

DETAlllD ESTIMATE 

SUB:01 . Mob ili zation I Preparatory Work 

SUB. fixed Pri ce Contractor 
~UB :01 . Mobilization I Preparatory Work 

SUB :01.02. Mobilize Personnel I Equipment 
SUB:01 .02 .02. Mobilize Trailers 

fPC S3 Mobi lize field Office Trailer 

FPC SJ Mobi lize Storage Tra i ler 

FPC SJ Mobi lize Decon !railer 

Mob ilize !railers 

Mobili ze Per sonne l I Equipment 

911' J 3291 * 1303 

U.S. Arrw, Corps of Engineers 
PROJECT HAREIK: HANFORD: ER PRO<iRAN • H AREA ION EXCHANGE 

ION EXCHANGE REi.fDIATIOII MODEL 
SUB. Fi xed Price Contractor 

WANTY UOM CREW ID LABOR EQUIPMNT MAT/SUPP 

0.00 250.00 0.00 
1.00 EA 0 250 0 

0.00 250 .00 0 . 00 
1.00 EA 0 250 0 

0 . 00 250 .00 0 . 00 
1.00 EA 0 250 0 

---------- . ----- ------ -·----- --- -
0 750 0 

----------- ---- ------- -- -- -------
0 750 0 

UN IT CST 

0.00 
0 

0.00 
0 

0 .00 
0 

---- --- --- -
0 

-- - --------
0 

I IME 22:01:45 

DEl AIL PAGE 3 

TOTAL COS T 

250.00 
250 

250.00 
250 

250 .00 
250 

750 

750 

UNIT COS! 

250.00 

250.00 

2 ',0 . 00 
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. Thu 15 Sep 1994 

DETAIL t D ESTIMATE 

SUB :01 . Hobili1ation & Preparatory ~ork 

SUB:01 . 04. Setup/Construct T~ Facilities 
SUB:01.04.01. Establish Facilities 

SUB:01 . 04 . 01 . 02 . Setup Trailers 

H FPC S3 Setup Field Office Trailer 

H FPC S3 Setup Storage Trailer 

H FPC S3 Se tup Decon Tra iler 

Se t up Tra i le rs 

Es t abli s h Faci lities 

9'H 329 f • I 30~ 

U. S. Ar"'f Corps of Engineers 
PROJECT HAREIX: NANFOIIO: El PROGRAM - N AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MalEL 
SUB. Fixed Price Contractor 

QUANTl UOM CRE~ 10 LABOR EQUIPMNT MAT/SUPP 

1000.00 0.00 269.50 
1.00 EA 1,000 0 270 

1000 . 00 0 . 00 269.50 
1. 00 EA 1,000 0 270 . 

1000.00 0 .00 269.50 
1 .00 EA 1,000 0 270 

--- ---- ---· ----- - - -- -- - - - . -------
3,000 0 1109 

- - ---- -. - - - ----- -- ---- -------- ---
3,000 0 809 

UNIT CST 

0.00 
0 

0 . 00 
0 

0. 00 
0 

- - . - - - - ----
0 

· ·- - --- - ---
0 

l lHE 22 :01 : 45 

DETAIL PAGE 4 

TOTAL COST 

1269.50 
1,270 

1269 . 50 
1,270 

1269.50 
1,270 

3,1109 

3,809 

UNIT COST 

1269 . 50 

1269 . 50 
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Thu 15 Sep 1994 

DETAILED ESTIMATE 

91i, I 329 I • 1305 

U.S. Ar"'f Corps of Engineers 
PROJECT HAREIX: HANFORD: ER PROGRAM - H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MODEL 
SUB. Fixed Price Contr actor 

l lHE 22:01:45 

DEIAIL PAGE 5 

. - - . . - .. - - - - - - . - - - - - --- - - - - -- -- - - - - -- - - - ----- - -- - - - ------ - - . - . - - - . - . - - - - - -- -- - - - - --- - - - --- - - - - - -- - -- . - - - - . . - . - - - - . .. -- - - - - - - - - --------- -- - - -- - - - - - - - - - - - - - - - . .. 
~UB;Ol. Mobil1iation, Preparatory Work QUANH UOM CREW ID LABOR EQU(PMNT MAT/SUPP UN IT CST TOTAL COST UNIT COSI 

SUB : 01. 04. 02. Construct Decon Area 
Work to be Performed: 
Conatruct decont•lnation area/p,td for equipment and vehicles . 

Crew and Equipment: 
Fixed Price Contractor: 1 Group 6 Operator, 3 Group 1 Laborers, 

and 3 Gr oup 2 Laborers 
Equipment : 1 backhoe, 1 pickup truck 

Output : 
Assuned duration for this act i 111 ty is 3 crew days. 

FPC S3 Laborer Group - 1 25.20 0 . 00 0. 00 0 . 00 25.20 - 3 ea 72.00 HR 0029 1,811, 0 0 0 1,814 25 . 20 

fPC S3 Lauor er Group - 2 25 . 50 0. 00 0.00 0 . 00 25 .50 - 3 ea 72 . 00 HR 0030 1,836 0 0 0 1, 836 2) .)U 

FPC S3 G, rn Jp • 6 Power Equi pment Operator 29 . 10 0.00 0.00 0.00 29 . 10 - 1 ea 24 . 00 HR 0039 698 0 0 0 698 2Y. 1U 
FPC S3 Sma ll Tools 2 ea 0.00 1.39 0.00 0.00 1.39 

48.00 HR XMIXX020 0 67 0 0 67 1.39 
FPC S3 TRK , HWY,4X4,f250,J/4T,8800 GV\I 0.00 7. 31 0 . 00 0.00 7.31 • 4X4 J/4 TON PI CK -UP 24.00 HR T50F0004 0 175 0 0 175 7 . S 1 1 ea 

f l'C S3 HY O EX CAV, TR~ HIO, . 5 CY HU ,6X4 0. 00 34 . 44 0.00 0.00 34 .44 HYllkO · SCOP IC 1 ea 24 .UIJ ttk tl.S UUAU0 1 0 826 0 0 826 j l., . l, t, 

M FPC SJ Constructi on Hci t erial s /Supplies 0 . 00 0 . 00 2156 .00 0. 00 21 )6. 00 Al I owance 1.00 LS 0 0 2 ,156 0 2, 156 21 56 .00 
M FPC SJ Al lowance for Tank 0 . 00 0 . 00 1617.00 0.00 1617 . 00 Assune 1000 9c1l plastic tank 1. 00 EA 0 0 1,617 0 1, 617 1617 . 00 fo r water collec tion 

--- . - . . - --- --- ---- - - · -----·-- -- - --- -- ----- - ---- -·- -- --Cons truct Oecon Area 24 . 00 HR 4,349 1,069 3,773 0 9, 190 382.9 5 

0 
0 

0 [Tl 

---..., 
?:' p.l 

:::- r-' 
I 

• '° +--
I 

°' -..) 
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Thu 15 -i ep 1994 

DETAlltll ESTIMATE 

~UB:01. Mobili zation & Preparatory Wor k 

SUB :01.04 .03 . Site Survey 

FPC S3 Allowance for Site Survey 

Si t e Survey 

Setup/Cons truct Trfl"4) Facilities 

9'H 329 I .. 1306 

U.S . Arrr,y Corps of Engineers 
PROJECT HAREIX: HANfOltO: ER PROGRAM - H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION IIOOEL 
SUB. fi~ed Price Contractor 

WANTY UOM CREW ID 

1.00 LS 

LABOR 

0.00 
0 

0 

7,349 

EQUIPMNT 

0.00 
0 

0 

1,069 

MAT/SUPP 

0.00 
0 

0 

4,582 

UNIT CST 

1000.00 
1,000 

1,000 

1,000 

TI ME 22:01:45 

DETAIL PAGE 6 

TOTAL COS! 

1000.00 
1,000 

1,000 

13,999 

UNI! COS! 

1000 . 00 
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0ETAll l 0 ESllMAlE 

~UB:01 . Mobil11 ation, Preparatory Work 

SUB:01.05 . Construct Te11f>Orary Utilities 

M FPC S3 Allowance for T"""°rary Power 

M FPC S3 All owance for Telephone 

M FPC S3 All owance for T""l'Orary Water 
end Sewer Service 

Con~truct Te,rpora ry Utilities 

9'{13291 .. 1307 

U. S. Ariny Corp& of Engineers 
PROJECl HAREIX: NANFOltO: ER PROGRAM - H AREA ION EXCHANGE 

ION EKCHANGE REMEDIATION MOOEL 
SUI. Fi•ed Pr ice Contractor 

QUANTT UOM CREW 10 lABOR fQIJIPMNT MAT/SUPP 

1.00 0 .00 1.08 
500.00 Lf soo 0 539 

0.50 0.00 0.54 
500.00 LF 250 0 270 

3 . 00 0 .00 3.23 
500 .00 lf 1,500 0 1,617 

------·-·-- . --. --. -. -- -----------
2,250 0 2,426 

1 IHE ll:01 :4 ~ 

0~I AI L PAGE 7 

UNIT CST lOTAl COS I UHII COSI 

0 . 00 2.08 
0 1,039 2 . 011 

0.00 1.04 
0 520 1.04 

0 . 00 6.23 
0 3, 117 6 .23 

- - - - - --.. -- ----- ------
0 4 ,676 



Thu 15 Sep 1994 

DETAIL LD ESTIMATE 

9'H 329 I .. 1308 

U.S. ArJlf'f Corps of Engineers 
PROJECT HAREIX: NANFORO: ER PROGRAM· N AREA ION EXCHANGE 

1011 EXCHANGE REMEOIATIOII MOOEL 
SUB. Fixed Price Contr actor 

TIME 22:01:45 

DETAIL PAGE 8 

. - - - . - . - - - - - - - - - - - -- - - - - -- - - - - - - - - - --- - ---- - ----- - - - - - - - - - - - - - - - -- - - - - - ------ - - - - - - - - - - - -- - -- - - - - --- - .... - - - - ----- -- - -- ---------- -- - - - - - ----- - - - - - - - - - - - - - - - - - - - - -- - -
~UB:01 . Mobilization, Preparatory Work 

SlJB :01 . 06 . Pre -Cons truc t i on Subnittals 

fPC S3 Allowance for Pre -Construction 
Submittal s by fixed Price 
Contractor 

Pr e -Cons truc t ion Submi ttal s 

Mobilization & Preparatory Work 

QUANTY UOM CREW ID 

4 . 00 EA 

4 . 00 EA 

LABOR 

0.00 
0 

-------- -- -
0 

--- --------
9,599 

EQUIPMNT 

0.00 
0 

--- --- -----
0 

----- ------
1,819 

MAT/SUPP UNIT CST TOTAL COST UNIT COST 

0 . 00 2500.00 2500 . 00 
0 10,000 10,000 2500 . 00 

--------- -- ---------- - - - - - - - -----
0 10,000 10, 000 2500 . 00 

--- - --- ---- ----- ------ -- -- -- --- --
7,007 11,000 29 , 424 

0 
0 

0 tT1 
..., ----PJ ~ :;:;. r 

I • 'f2 
I 
0\ 
-.J 
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Thu 15 Sep 1994 

DETAILLD ESTIMATE 

SUB : 03 . Site Work 

SUB:03. Site Work 
SUB :03 . 03. Ea rth work 

FPC S3 Allowance for Site Preparation 

Earthwork 

9'{· 13291 to 1309 

U.S. Anny Corp& of Enuineer& 
PROJECT HAREIX: HANFORD: ER PROGRAM - H AREA ION EXCHANGE 

ION EXCHANGE aEMEDlATlON IIOOEL 
SUB. Fixed Price Contractor 

OUANTT UOM CREW ID LABOII EQUIPMNl 

0.00 0 .00 
1.00 LS 0 0 

0.00 
0 

----------. - - - - - - - - - -- - - - . - - - ---. 
0 0 0 

TI ME 22:01:45 

DET AI L PAGE 9 

UNIT CST TOTAL COST UNIT COST 

5000.00 5000 .00 
5,000 5, 000 ~000 . CJO 

------ ----- - ---- ------
5 , 000 5,000 
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Thu 15 Sep 1994 

DETAIL ED ESTIMATE 

9'H 329 i .1310 

U.S. Army Corps of Engineer s 
PROJECT HAREIX : HANFORD: ER PROGRM - N AREA JOii EXCHANGE 

ION EXCHANGE REHEDIATION MODEL 
SUB . Fixed Price Contractor 

T IHE 22:0 1 ;45 

DET AIL PAGE 10 

- - - - - - . - - - - - - - - - - - -- - - ---- - - -- - - -- - - - -- - ----- ---- - - --- - - . - - - - - - - - - - - - - - - - - - - -- - - - - -- - - - - - - --- - - -- - -- - --- - - - - - - - . - - . - - - - - -- -- - - - - ---- - - - - -- --- -- - - -- -- -- - - - - - - - . - . - - - - . - - - - - -
SUB: 03. Site Work 

SLIB:03 . 04 . Roads /Perk ing/Curbs/Walks 

FPC S3 Allowance for Access Road 

FPC S3 All owance Grave l Parki ng Area 

fPC S3 Access Roads t o We ll s 
Assune 1500 l f of road pe r wc l l, 
10 ft wide, native 111teriala 
1500 lf/well x 14 wells a 
21,000 l f 

Roads /l' a rk1 ny/ C111bs/ Wol b 

QUANTY UOM CREW ID 

400 . 00 SY 

300 . 00 SY 

21000 Lf 

LABOR EQUIPHNT 

0 . 00 0.00 
0 0 

0 . 00 0 .00 
0 0 

0. 00 0 . 00 
0 0 

- ------ - - --
0 0 

HAT/SUPP UNIT CST TOTAL COST UNI T COST 

0 . 00 10.00 10 .00 
0 4,000 4,000 10 . 00 

0. 00 10.00 10.00 
0 3, 000 3 , 000 10 .00 

0 . 00 2. 12 2. 12 
0 44, 520 44 , 520 2. 12 

· --- ----- -- --- --- -
0 51,5 20 51 , 520 



Thu 15 Sep 1994 

OETAILlD ESTIMATE 

SUB:03 . Site ~ork 

SUB:03.05. 

FPC Sl 

fPC S3 

fencing 

Allowance for Permanent fencing 
Assune 7 ft high &ecurlty fence 

Al I owance for Entrance Gate 

Fencing 

9'{· 13291 .. 1311 

U.S . Arrwy Corps of Engineer• 
PROJECT HAREIX: MANFORD: El PIOGIAN - N AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION "OOEL 
SUB. Fi~ed Price Contractor 

QUANTY UOI! CREW 10 LABOR EQUIP"NT AAT/SUPP 

0.00 0.00 0 . 00 
350 . 00 Lf 0 0 0 

0.00 0 .00 0.00 
1.00 EA 0 0 0 

----------.. --- - ------- - - - . - -- ----
0 0 0 

UNIT CST 

21.00 
7,350 

300.00 
300 

---- - ------
7,650 

T IHE 22:01 : 45 

DET AIL PAGE 11 

TOTAL COST UN I I COST 

21.00 
7,350 21.00 

300.00 
300 300. 00 

----- -- -- --
7,650 

0 
0 om 

>; ---p.> ~ 
~- r 

I 

• ':f 
I 
0\ 
-.) 



Thu 15 :iep 1994 

DETAIL ~D ESTIMATE 

91f l 3291.1312 

U.S. Ar""f Corps of Engineers 
PROJECT HAREIX: HANFORD: ER PROGRAM - H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION HOOEL 
SUB. Fixed Price Contractor 

TIME 22:01 :45 

DET AI L PAGE 12 

. - .. - . . - - - - - - . - - - - - - - - - - - - - - - - - - - --- - - - - -- - - ---- - - -- - -- - - - - - - - - - - .. .. - - - - ---- - - - ---- - - - - - - - -- --- - - - -- - - - . . -. . . - - - - - -- - - - - - ------. -- -- - ------ - - - - - - - - - - - -- - - - - - .. - - - . - - - . - - -
SUB:03. Site Wor k QUANTT UO.. CREW ID 

SIJB:03 . 06 . Electrical Di s tribution 

FPC S3 Allowance for Si te Electrical 
1.00 LS 

Electrical Distribution 

Site Work 

LABOR 

0 . 00 
D 

0 

0 

EQUIPHNT 

0.00 
0 

0 

0 

HAI/SUPP 

D. 00 
0 

0 

0 

UNIT CST 

10000 .00 
10,000 

10,000 

74,170 

!DIAL COST 

10000 . 00 
10,000 

10,000 

74, 170 

UNIT COSl 

10000.00 



0 
I 

(.,.) 
V, 
.p. 

lhu 15 Sep 1994 

DETAll l D ESIIMATE 

SUB : 06 . Groundwater Collect i on & Control 

SUB:06. Groundwa t er Collec ti on & Control 
SUB :06 . 01. Extraction & In jec tion Wells 

9'i' 13291.13 ! 3 

U. S. Ar""f Corps of Engineers 
PROJ ECT HAREIX : NANfoaD: ER PROGRAII - N AREA ION EX CHAN GE 

1011 ElCIIAIIGE REMEDIATION MOOEL 
SUB. fixed Price Contr actor 

QUANTY UOM CREW ID LABOR EQUIPMNT MAT/SUPP 

SUB : 06.01.01. Well Dr i lling & Construction 

FPC S3 Ori l l/lns ta l l Ext r/ l n ject Wells 0 . 00 0 . 00 0 . 00 
Note: 7 new extract ion we lls 3262 . 00 Lf 0 0 0 
end 7 new injection wells, 233 
ft deep, 11 in diameter, sc reened 
fo r 50 ft. Uni t cost i s 
as suned to inc lude handl i ng and 
packag i ng of contaminated we l l 
cuttings , tr ansport to the 
d i sposal f acility, and 
assoc iat ed di s posal fe es . 

FPC 53 All owanc e for We l l Plfll)s · 50 gpm 0 . 00 0 .00 0.00 
7 . 00 EA 0 0 0 

FPC 53 All owance fo r Con tro l s and 0.00 0 .00 0 . 00 
Connections at Well Heads 14.00 EA 0 0 0 

f PC S3 Al lowance f or Water Leve l 0 . 00 0 . 00 0 . 00 
Moni to r ing lns trunentation 35 .00 EA 0 0 0 
Assune 5 pelzorneters per 
extraction well using well 
poi nts 

f PC S3 All owance for We ll Head Covers 0 . 00 0 . 00 0.00 
Assune 111anhol e type cover a t 14 .00 EA 0 0 0 
each well head 

1 l' L S J All u\~Jnc c for W,: 11 lc :. t i ny 0.00 o.uo O. UO 
14. UO t A 0 0 0 

----. - ----- -- ----- - -- - - .. - - . - - - --
We l l Dr i l l i ng & Cons truc t ion 14 . 00 EA 0 0 0 

UNIT CST 

700 . 00 
2,2113,400 

3000 . 00 
21,000 

10000 . 00 
140, 000 

1000.00 
35,000 

1000 . 00 
14 ,000 

5000 . UO 
70, 000 

- . - - -------
2,563 , 400 

TIME 22: 01 : 45 

DET AI L PAGE 13 

TOTAL COST UNI T COS! 

700 . 00 
2,283,400 700 .00 

3000.00 
21, 000 3000 .0U 

10000 .00 
140, 000 10000. 00 

1000 . 00 
35, 000 1000.00 

1000.00 
14 ,000 1000 .00 

~tJUO. lH I 
10 , UOO ~lJ LJU .l1l1 

---- --- ----
2, 563, 400 Hl3100 .0U 

CJ 
0 

CJ tT1 --pJ :;,;:J 
:::-• l' 

I 

• '° .p. 
I 

°' --1 
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Thu 15 Sep 1994 

DE TAI L~ D ESTIMA TE 
U.S . Army Corps of E011ineers 

PROJ ECT HAREIX : HANFORD: ER PROGRAM - N AREA IOII EX CHAN GE 
ION EXCHANGE REMED IATION IIOOEL 

SUB. Fixed Price Contractor 

TI ME 22 :01:4~ 

DET AIL PAGE 14 

- . - - - - . - - - - - - - - - - - - - - - - - - - - - -- - - - - - - -- - - - --- - - ---- - ----- - - - - - .. - - - - - - - -- - - - - - - -- - - --- - - - - - - - - - - ---- - -- - - - - - - - - . - . - - - - - - - ---- -- -------- - - - - - ---- - - - - -- - - - - - - - - . - . - - -- - - - - - - - . 
SUB:06 . Gr oundwa t er Co l lec tion & Cont r ol OUANTY UOM CREW ID 

SUB:06 . 01 .04. Ope ra t ions and Maintenance 3 ,6 ,9 

FPC S3 Allowance for Wel l ~ rkover 
Assune 1 work over every 3 yr s 
for each well fo r the 12- year 
l i f ecycl e . 
Workovers in years 3,6 , 9 . 

FPC S3 Al l owance for llel l Purp 
Repl acement 
Assune one pu,., r ep I acement per 
well every 3 year s fo r the 12· 
year lif ecycle 
Repl ucement in years 3,6 ,9 

Opera t i ons ,,nd Mai nt enance 3, 6,9 

14 .00 EA 

7 .00 EA 

LABOR 

0 . 00 
D 

0 . 00 
0 

0 

EOUIPMNT 

0. 00 
0 

0 .00 
0 

0 

MAT/SUPP 

0.00 
0 

0.00 
0 

0 

UNIT CST 

10000 . 00 
140,000 

3000 .00 
21,000 

161 , 000 

TOTAL COS I 

10000 . 00 
140 ,000 

3000 . 00 
21, 000 

161,000 

UNI T COS I 

10000 . 00 

3000 . 0(J 

0 
0 

0 tT1 
-----..... :;.:, ~ ~-r-' 

I 

>- \0 
+-

I 

°' --..J 



0 
I 

l>) 

VI 

°' 

lhu 15 Sep 1994 

OETAll f O ESTIMATE 

SUB:06 . Groundwater Collection l Control 

SUB:06 . 01 .9X . Site Pi ping 

FPC S3 Allowance for Piping fro. Well 
Head to Treatment Plant 
Ass1.1ne 1500 If of double-wall 
PVC piping per extraction well 
1500 lf/well X 7 wells" 10,500 
lf 

FPC S3 Al I owance for Leak Detection 

FPC S3 Al I owance for Force Ha in 
Di•charge Piping 
Asa~ 1500 lf single-wall PVC 
piping per inj ection well 
1500 l f /well x 7 well& a 10500 
l f 

Si l e Pi ping 

Extraction l Injection Well& 

Groundwater Collection & Control 

9'H329L 1315 

U.S . Arfl¥ Corps of Engineers 
PROJECT HAREIX: HANFORD: El PIOGIM - H AREA ION EXCHANGE 

ION EXCHANGE IEMEDIATION MOOEL 
SllB. Fixed Price Contr actor 

QUANTY UON CREW 10 LABOII EQUIPMNT MAT/SUPP 

0.00 0 . 00 0.00 
10500 Lf 0 0 0 

0.00 0.00 0.00 
1.00 LS 0 0 0 

0.00 0 .00 0.00 
10500 Lf 0 0 0 

-- - - - ------ -- ---- --- -- ---- -------
0 0 0 

--------- -- -- ----- --- - - - - - - - - - - - -
0 0 0 

----------- --... ------ - - ------ --- --
0 0 0 

UNIT CST 

18 . 00 
189,000 

5000.00 
5,000 

15 . 00 
1~1, 500 

------- ----
351,500 

---- -- -----
3,075,900 ----..... -----
3,075,900 

T IHE 22:01 :45 

DE1 All PACE 15 

TOTAL COST UNIT COST 

18. 00 
189,000 18 . 00 

5000 . 00 
5,000 5000 . 00 

15 . 00 
1~1. soo ,~ .,JIJ 

-- -- -------
351,500 

---- -------
3,075,900 

-----------
3,075,900 

0 
0 

0 tT1 --~ :::0 
:::-• r--

I 

• '° +--
I 

°' -...) 
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lhu 15 Sep 1994 

DETAILlD ESIIMAIE 

~Ull:12 . Ch,,mital lreat111ent 

SUB: 12 . Chemical lreatment 
SUB : 12 . 05 . Jon Exchange 

91H329L 13i6 

U.S. Arffff Corps of Engineer5 
PROJE Cl HAREIX : HANFOltO: ER PROGRAM - H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MOOEL 
SUB. Fixed Price Contractor 

OUANll U0M CREW JD LABOR EQUIPMNl MAT /SUPP 

SUB: 12 . 05 .04. Conat ruc t ion of Permanent Pl ant 

FPC S3 Excavate and Install Building 0.00 0 . 00 0 . 00 foundati on 800 .00 SF 0 0 0 
FPC S3 Ins tall Butler Building 0.00 0.00 0.00 Assune a prefabricated heated 800 . 00 Sf 0 0 0 buildir111 coq>lete with fra,ne, 

doors, r oll up doors, gutters, 
insulation, and roof vent. 

FPC Sl Jon Exchange Equipment/Staging 0.00 0 . 00 0 . 00 Inc l udes 1 x lSO gpm treatment 1.00 LS 0 0 0 system, resin regen 
equipment, 20 vessels . Resi n 
included in O&M. 

FPC S3 Vapor Reconl)res s 1on Evaporator 0 . 00 0 . 00 0.00 Capaci ty= 6 gpm, includes 1. 00 LS 0 0 0 start-up boiler, 2X reject 

FPC S3 Rot ary Drun Filter/Dryer 0.00 0.00 0.00 Liquid loading • 6 gpm x 0.02 1.00 LS 0 0 0 = 0.12 gpm (60 lbs/hr), 16 sf 
dr ying area 

FPC S3 St eam Gc 11c r .1t 1, r 0 . 00 0.00 0 . 00 Lodd - 6U lb/hr, 10.l, 000 11 IU 1. 00 LS 0 0 0 
FPC S3 All owance t or Bldg Electrical 0.00 0 . 00 0.00 Includes 1 ight ing, fixtures, 800 .00 SF 0 0 0 motor starters, controllers, 

junction boxes, trans former, 
chart recorders, annunciators, 
panels, conduit, and wiri ng. 

FPC S3 Allowance for Bldg Mechanica l 0.00 0.00 0.00 Incl udes equipment installation 800.00 Sf 0 0 0 and comections, 
controls/instrunentation, 
interior piping (plastic), floor 
drains and piping, and HVAC. 

--- - ------ - -- -- -- - -- -- -- -- --- ----Cons t rue ti on of Permanent Plant 800 . 00 Sf 0 0 0 

- ---- - - --- - ---- - - -- - -- ------ -----Ion Exchange 0 0 0 

UNIT CST 

20 . 00 
16,000 

20.00 
16,000 

490000 . 00 
490,000 

500000.00 
500,000 

406000 .00 
406,000 

l l,00.00 
1,600 

40.00 
32,000 

50 .00 
40,000 

---- -------
1,501,600 

--- · ····· · · 
1,501,600 

llME 22:01:45 

OElAIL PAGE 16 

TOTAL CO~ I UNI! COS! 

20 . 00 
16,000 20.00 

20.00 
16, 000 20 . 00 

490000 . 00 
490,000 490000.00 

500000 .00 
500,000 500000.00 

406000 _(J{J 

406, 000 l,UUJU(J.(11J 

Jt, IJIJ. IJIJ 
1,600 161 111 . 01 1 

1,0.00 
.12,000 1,0.00 

50 . 00 
40,000 50.00 

---- ---- --· 
1,501,600 11177 . 00 

·--·----- --
1,501,600 

CJ 
0 

CJ tT1 
----..., :;,;:, p., 

::!· r-' 
I 

• \0 
+-

I 

°' --.J 
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Thu 15 Sep 1994 

DETAIL ED ESTIMATE 

SUB:12 . Chemical Treatinent 

Ch~-mi eel T reetment 

9'~· 13291.1317 

U.S. Ariny Corps of Engineers 
PROJECT HAREIX: HANFOID: ER PIOGRM - H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MODEL 
SUB. Fixed Price Contractor 

QUANTY UOM CREW ID LABOR EQUIPMNT IIAT /SUPP 

0 0 0 

UNIT CST 

1,501,600 

T IHE 22:01 :45 

DETAIL PAGE 17 

TOTAL COSI UNIT COSI 

1,501,600 
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lhu 15 Sep 1994 

DETAILED ESllHATE 

9'H 329 i .13 ! 8 

U. S. Arrrry Corps of Engineers 
PROJECl HAREIX: HANFORD: ER PROGRAM - H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MODEL 
SUB. fixed Price Contractor 

llHE 22:01:45 

DElAIL PAGE 18 

- . - . - . - - - - - - - - - - - - -- - - -- - - - - - - - - - - -- - - -- - - - -- - - ---- - - --- - - - - - - - -- - - - - - -- - --- - - - - - -- -- -- - - - - - - - - -- - - - - - - - - . - - - . - . - - - - - - - - - ---- - - - - - ----- - - - - - ---- - - - - - -. - - - - - - - - - - - - - - - - - - - - . 
SUB:20. Site Restoration QUANTY I.JOH CRE~ ID 

SUB: 20. Site Restor ation 
SUB :20.04. Revegetation end Planting 

FPC S3 All owance for Site Restoration 
5000 .00 SY 

Rcve~cteti on and Planting 

Site Restoration 

LABOR 

0.00 
0 

0 

0 

EQUIPMNl 

0.00 
0 

0 

0 

HAT/SUPP 

0.00 
0 

0 

0 

UNIT CST 

2 .00 
10,000 

10,000 

10,000 

TOTAL COS! 

2 . 00 
10,000 

10,000 

10,000 

UNll COS! 

2.00 
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Thu 15 Sep 1994 

OETAlltD ESTIMATE 

SUB:21 . Demobilization 

SUB: 21. Demobilization 
SUB:21.02. Demobilize Pers ornel & Equipment 

SUB:21 . 02.02 . Oewiblllze Trailer& 

FPC S3 Demob Field Offic e Trailer 

FPC S3 OcnKJb Storage Trailer 

FPC S3 Demob Oecon Trailer 

DcnKJbi l i ze Trailers 

Demobilize Pe rs onnel & Equipment 

9'~· I 3291.1319 

U.S. Arll'f Corps of Engineer& 
PROJECT HAREIK: HANFORD: Ea PaOGaAM. H AREA ION EKCHANGE 

ION EXCHANGE aEMEDIATION MOOEL 
SUB. fixed Price Contr actor 

QUANTY UOM CREW ID LABOR EQUIPflNT MAT/SUPP 

0.00 250.00 0.00 
1.00 EA 0 250 0 

0.00 250.00 0 . 00 
1.00 EA 0 250 0 

0.00 250.00 0 . 00 
1.00 EA 0 250 0 

- - .. - - - - ... - .. - - - - - ----- .. - - - - - - - - -- - -
0 750 0 

----- -- ---- ---- -- ----- ---------- -
0 75 0 0 

UNIT CST 

0 .00 
0 

0.00 
0 

0.00 
0 

----- ----- -
0 

------- --- -
0 

TIME 22:01:45 

DET AIL PAGE 19 

TOTAL COST 

250.00 
250 

250 . 00 
250 

250 . 00 
250 

750 

750 

UNIT COSI 

250.00 

25 0 . 00 

250 .00 
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91~· I 3291 .. 1320 

U.S. Arrrry Corps of Engineers lhu 15 Sep 1994 

DETAILtD ESTIMATE 
PROJECT HAREIX: HANFORD: ER PROGlAJI - H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MOOEL 
SUB. Fixed Price Contractor 

SUB : 21. Demobilization 

SUB:21.04 . Demobilize Teff\'.l Facilities 
SUB: 21 . 04 . 02. RHKlve Decon Area 

Work to be PerforMd: 

QUANTT UOM CREW ID LABOR 

Remove decontamination area/pad for equipment and vehicles . 

FPC S3 

FPC S3 

FPC S3 

FPC S3 

FPC S3 

FPC S3 

Crew and Equipment : 
Fixed Price Contractor: 1 Group 6 Operator, 3 Group 1 Laborers, 

and l Gr oup 2 laborers 
Equipment: 1 backhoe, 1 pickup truck 

output: 
Assuned duration for this ac tivity 1 s crew duy. 

Group-6 Power Equipment Operator 
- 1 ea 8 . 00 HR 0039 

Laborer Group - 1 
3 ea 24.00 HR 0029 

Labor er Group - 2 
- 3 ea 24.00 HR 0030 

HTD EXCAV,TRK MTD, . 5 CY BKT,6K4 
HYDRO· SCOPIC 1 ea 8 . 00 HR H30BA001 

TRK,HYY,4X4, F250 , 3/4T,8800 GVY 
4X4 3/4 TON PICK-UP 8 . 00 HR 150F0004 

1 ea 

S111a l l Too l s 2 ea 
16 . 00 HR XMIXXU20 

RL" move Dccon Area 8 . 00 HR 

Demobi l i ze Ten~ Facilities 

29 . 10 
233 

25. 20 
605 

25.50 
612 

0 . 00 
0 

0.00 
0 

0.00 
0 

--- - - -- --- -
1,450 

------- ----
1,450 

EQUIPHNT 

0 . 00 
0 

0.00 
0 

0 . 00 
0 

34 . 44 
275 

7.31 
58 

1.39 
22 

--- -- ------
356 

-- --- ---- --
356 

HAT/SUPP 

0 . 00 
0 

0.00 
0 

0.00 
0 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

- - - - - - - -- --
0 

- -- --- -- - --
0 

UNIT CST 

0 . 00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0 . 00 
0 

-- - - - - - -- --
0 

-- --- -- ----
0 

llHE 22:01:4~ 

DEIAIL PAGE 20 

TOTAL COST UNIT COS I 

29 . 10 
233 29 . 10 

25 .20 
605 25 .20 

25 .50 
612 l 5 . ~ll 

34 . 44 
275 54. 14 

7. 31 
58 7. 31 

1. .1 9 
22 1. ~'I 

------ - --·-
1,806 225 . 72 

-- - ---- -- --
1,806 

0 
0 

0 tT1 
---..., 
~ Cl> 

:::, r' 
I 

• '° +'-
I 

°' -._.) 
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Thu 15 Sep 1994 

DETAILtD ESTIMATE 

SUB:21. Demobilization 

SUB:21.05. Disconnect T~rary Utilities 

H FPC S3 Remove T~rary Power 

H FPC SJ Remove Telephone 

H FPC SJ Remove T~rary ~ater 
and Sewer Service 

Di s connect Teffl)Orary Utilities 

9'f I 3291 .. 132 ! 

U.S. Army Corps of Engineers 
PROJECT HAREIX: NANFOltD: ER PROGRAM· H AREA ION EXCHANGE 

IOII EXCHANGE aEHEDIATIOII l«X>EL 
SUB. FIKed Price Contractor 

QUANTY UOM CRE~ ID LABOR EQUIPMNT IIAT/SUPP 

1 .00 0 .00 0 . 00 
500 . 00 Lf 500 0 0 

1.00 0.00 0.00 
500 . 00 Lf 500 0 0 

3.00 0 .00 0.00 
500.00 Lf 1,500 0 0 

·----······ ---- - - - - - - - - - - - - - - -- --
2,500 0 0 

UIIIT CST 

0 . 00 
0 

0. 00 
0 

0.00 
0 

-----------
0 

TIHE 22:01:45 

DETAIL PAGE 21 

TOTAL COST UNIT COST 

1.00 
500 1.00 

1.00 
500 1.00 

3 .00 
1, 500 3 . 00 

-- --- - --- --
2,500 
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lhll 15 Sep 1994 

DETAILED ESTIMATE 

SUB: 21. De111obi l i zat ion 

SUB: 21.06. Post-Construction Slbnittals 

FPC S3 Allowance for Post-Construction 
Submittal s by Fixed Price 
Contractor 

Pos t -Construc ti on Submittals 

Demob i lization 

Fixed Price Contractor 

9'H 329 L.1322 

U. S. Anny Corps of Engineera 
PROJECT HAREIX : NANFOllO: ER PIOGaM - H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MODEL 
SUB. Fixed Price Contractor 

OUANTY I.JOI CREW lO 

4 . 00 EA 

4. 00 EA 

0.00 
0 

0 

3,950 

13,548 

EQUIPMNT 

0 . 00 
0 

0 

1,106 

2,925 

MAT/SUPP 

0 . 00 
0 

0 

0 

7,007 

UNIT CST 

2500.00 
10,000 

10,000 

10,000 

4,682,670 

TIME 22:0 1 : 4~ 

DEIAIL PAGE 22 

TOTAL COST 

2500 . 00 
10,000 

10,000 

15,056 

4,706,150 

UNIT COSI 

2500 .00 

2500 . 00 
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9'~· 13291 .. 1323 

U.S. Ar-, Corps of Engineera lhu lS Sep 1994 

DETAIL ~D ESTIHATE 
PROJECl HAREIX: MANFORD: ER PROGRAM· H AREA ION EXCHANGE 

ION EXCHANGE RE"EDIATION ..a>EL 
WHC. Westinghouse Hanford Coq>any 

WHC:02. Honitoring, San,pling' Analysis IIUANTY UOII CREW ID LABOR EIIUIP"NT 

WHC. Westinghouse Hanford C~ny 
WHC:02 . Honlt oring, Saq>ling, Analysis 

WHC:02.08. Sllll'f>l Ing hd Cont•lnated Hedi• 
WHC:02.08.02. Ground Water Analysia • Yr 

Ass~tions: 

WHC 

IIHC 

IIH C 

1. Assune shake -down period with following s11111pling of treataent syste111: 

2 . 

3 . 

4. 

5. 

Ana lyz e 

HA CH Kit 

HA CH Kit 
Assune 1 

First 2 days: Saq>le every four hour• of Influent and effluent 
(24 H"'1lt1) 
Ne•t 5 days: 1 Sllfll)le per day of influent and effluent 
(10 salrf)les) 
Neu 7 weeks: 1 Sllfll)le pe r week of influent and effluent 
(14 &elrfllH) 

1 sanpl e per ion ekchange media canister regeneration (7 days) 
of the influent and effluent for the 12-yr lifecycle 
( 104 sal1'4'l ts/yr) 

As su,,e sanpl ing of 7 mon t t or 1n9 wells on a SL'fltiannuol basi~ for the 
12 -yea r lifecycle 
( 14 Hlrfllea/yr) 

· Total S811f>les Yr 1 a 166 

901 of s~les analyzed at mobile lab 
(901 of 166 a 149) 

HACH kit s a"l)les a re taken 1 per shift for the 12· yr lifecycle plus an 
addit i ona l 48 sa"l)les dur ing the shake -down period. 
(Yr 1 = 1,143 s~les) 

LLW Sa11plc Mobil e l ab 0 .00 
14Y.UO EA 0 

Sa"l)l ing 0.00 
11 43.00 EA 0 

Rcp l accment 0.00 
per yr 1. 00 EA 0 

0.00 
0 

0 . 00 
0 

0 . 00 
0 

---- ------- -- -- --- ----
Ground Water Ana lysi s Yr 1 149 . 00 EA 0 0 

HAT/SUPP 

0. 00 
0 

0.00 
0 

0 . 00 
0 

.. - - -- - - - - -
0 

UNIT CST 

400.00 
59,600 

0.50 
572 

235.00 
235 

---- --- ----
60,407 

IIHE 22 :01 :4) 

DElAIL PAGE 23 

lOTAL COST UNll COSI 

400 . 00 
59,600 4 00.Ull 

0 . 50 
572 0 . 50 

235 . 00 
235 23S. OU 

- - - - - - ---- -
60 ,407 405.41 
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Thu 15 Sep 1994 

DET AIL ED ESTIMATE 
U. S. Arff( Corps of Engineer, 

PROJECT HAREIX: NANFOltD: ER PROGRAM - N AREA ION EXCHANGE 
ION EXCHANGE IEMEDIATIOII MODEL 

WHC. Westinghouse Hanford COfll)3ny 

TIME 22:01:45 

DET AI L PAGE 24 

- - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - -- - - - -. - - - - - - - - . - - - . . - - - -- - - - - - - - - - -- - - -- - - - - - - - - - -- - - - - -- - . . -- - . - . - - - - - - - - - - - - - - ---- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - -
WHC :02 . Monitoring, S'°""ling & Analysi , WANTY UOM CREW ID 
------ -- --- --------------·-- --- -- ···· .. · -------------- -- ------ -· ---- ---- --- · -- ------- -- ------- -- ---- ------------- -------- -·· ----------·------------------- ----- ---- ---·- --- --

LABOR EWIPMNT MAT/SUPP UNIT CST TOTAL CO ST UNIT CO~I 

WHC :02 . 08 . 0l . Ground Wa te r Analys ia - Yr, 2· 12 
As•Ull>ti ons : 

WHC 

WII C 

WHC 

1. Asaune 1 seq,le per ion exchange media canniater regeneration (7 days) 
of the influent and effluent for the 12-yr ilfecycle. 
( 104 s ~•pl es/yr) 

2 . Ass,rne sonpl ing of 7 moni 1ori11~ wcl Is on a semiannual basis for the 
12-year life cyc l e . 
(14 sa"l'lta/yr) 

Total Salll>les Yrs 2-12; 118 

3 . 90X of sa..,les analyzed at mob il e lab 
(90X of 118: 106) 

4. HACH kit sanp les are taken 1 per shift for the 12-yr lifecycle . 
(1 , 095 Salll>les/yr ) 

Ana lyze LLW Sa""'11 e - Mobile lab 0 . 00 
106.00 EA 0 

HACH Kit Si!npl i ng 0 . 00 
109S . OO EA 0 

HACH Kit Rep lacement 0.00 ASSLine 1 per yr 1.00 EA 0 

0 . 00 
0 

0 .00 
0 

0 .00 
0 

- .. -- - - ---- -------- -- -Ground \.later Ana lys is Yrs 2- 12 106 . 00 EA 0 0 

0 . 00 400 . 00 
0 42,400 

0.00 a.so 
0 S48 

0.00 235 . 00 
0 235 

. - - - - . - - --- --- --------
0 41,161 

400.00 
42,400 

a.so 
S48 

235 .00 
235 

43,163 

400 .00 

a. so 

23 s.qo 

407 . 38 
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DETAILED ESTIMATE 

U.S. Ar.., Corps of Engineers 
PROJECT HAREIX: MANFORD: ER PROGRAM - H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION l!OOEL 
WHC . Westinghouse Hanford C011"8nY 

WHC:02 . Monitoring, Saq>ling, Analysis QUANTY UDM CREW ID LABOR EQUIPMNT MAT/SUPP 

WHC:02 .08 .04. Ground Water Monitor S~les 
Work to be Perfonned: 

WHC 

Take semiannual groundwater 1110nitori'lll s~lea 

AssL11'1t ions: 
1. AssLfllC SDfll) li ng of 7 mon i to r ing well s on a aetniannual beaia for the 

12-year llfecycle . 
( 14 sefll)IH/yr) 

2. Assune 2 field technicians fo r 6 hours on a semiannual be&i& for the 
12-year lifecycle. 
(24 hrs/yr) 

Technician, Envirormental 
Restoration Ops· 2 ea 

Ground Water Monitor Sofll)les 

San"l ing Rad Cont ami nated Hedi • 

Monitoring, S9""ling ' Analysis 

24 .00 HR 85201 

24 .00 HR 

27.62 
663 

66] 

66] 

663 

0.00 
0 

0 

0 

0 

0 . 00 
0 

0 

0 

0 

UNIT CST 

0 . 00 
0 

0 

103,569 

103,5119 

T IHE 22:01 :45 

DETAIL PAGE 25 

TOTAL COST 

27 .62 
66] 

66] 

104, 252 

104,252 

UNIT COST 

27 . 62 

27 . 62 
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DET AI LE D ESTIMATE 

IIIIC: 12. Chemic al Treatment 

IIHC: 12 . Chem ical Treatment 
WH C: 12.05 . Ion Exchange 

IIHC : 12.05 . 06. Per1onne l Tra ining 

9'1·13291.1326 

U.S . Ar-, Corps of Engineers 
PROJECT HAREIX : HANFORD: ER P•OGRAJI • N AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION M<lOEL 
MHC. Mestinghouse Hanford C011"8ny 

QUANTY UOfl CREW ID EQUIPMNT MAT/SUPP 

Note : Thia ICCOU"lt to allow fo r operat or t ime and an allowance for• 
40 -hour training cours e . 

II HC Operator, Erwi ronmental 
Restorati on Ops 40. 00 HR 85302 

27 .62 0 . 00 0.00 
1,105 0 0 

IIHC Al lowance f or 40 hr Tr ain i ng 
1.00 LS 

0 . 00 0 .00 0.00 
0 0 0 

IIHC Allowance for Ha inta inenc e 
Manuals 1.00 LS 

0 .00 0.00 0.00 
0 0 0 

Pers onne l Tra i ning -- -- ------· - - - - -- - - - - - - -. - - - - --- -
1,1 05 0 0 

UNIT CST 

0.00 
0 

800 . 00 
800 

5000. 00 
5, 000 

- - ---------
5 , 800 

TIME 22:01:45 

DET AI L PAGE 26 

TOTAL COST 

27 .62 
1,105 

800.00 
800 

5000.00 
5, 000 

6, 905 

UNI T cosr 

27.62 

800 . 00 

5000.UO 



t:) 
I 

w 
0\ 
00 

9'i· I 3291.1327 
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DETAIL ED ESTIMATE 

U.S. Arff( Corps of Engineer• 
PROJECT HAREIX: HANFORD: El PIOCIAN - H AREA ION EXCHANGE 

ION EXCHANGE IEMEDIATIOII M(J)EL 
WHC_ Westinghouse Hanford C~ny 

WHC:12 . Chemi cal Treatment QUANTY UOM CREW ID LABOR EQUIPMNT IIAT/SUPP 

WHC:12 . 05 . 08. Operation l Maintenance Yra 1-12 

Ass~tions : 

1. Treatment facility will be fully staffed with 2 FTE'• per ahift, 3 
shifts per day, 7 daya per week. 
(365 daya/yr • 24 hra/day = 8760 hrs/yr) 

2 . Ion exchange media to be r egenerated every 7 days for chromillll 
treJ tment . 

3 . 2 FIE crew will be c~sed of the following me11Ders: 

supervl • or 
operator 

0 . 25 H 
1. 00 H 
0.50 H 
0.25 H 

1P tech support 
11aintenance engineer 

WHC Technician, Envirorrnental 
Restoration Ops · Supervisor 
- 0.25 H 

WHC Opera t or , Env1rorvnent a l 
Restoration Ops - 1 ea 

WHC Technician , Health Physics 
· 0. 50 ea 

WH C Skilled Cra f t, Envirorvnental 
Res t or a t ion Ops · llaintenance 
· 0.25 ea 

WHC All owance for El ec t r i c ity 
Well s : 1266 kW·hr/d 
Rec~r Ev• p: 691 kW · hr/d 

WHC 

(80 kW-hr/1000 gal) 
Rotary Filter/Drlill: 722 kW-hr 
As sume 24 hrs/day x 365 days/yr 
Tot al = 977,385 kW -h r/yr 

All owance for IIJ te r Usage 

21 90.00 HR 

8760.00 HR 

4380 .00 HR 

2190.00 IIR 

977311'.> KWH 

Water for bri ne solution 3120000 GAL 
and rinse during resin 
regeneration. Resin 
regeneration every 7 
days . Assume 2 ves se l 
vollM!ies brine to regen and 6 
vessel volumes to rinse. 
20 vessels• (2+6 vestal 
volumes)• 50 cf/vessel x 1/wk 
x 52 wk/yr= 416,000 cf/yr 

85201 

85302 

33201 

85301 

28.80 
63,080 

27.62 
241,984 

39.72 
173,958 

27 . 62 
60,496 

0 .00 
0 

0.00 
0 

0. 00 
0 

0 .00 
0 

0.00 
0 

0 .00 
0 

0 .00 
0 

0 . 00 
0 

0.00 
0 

0. 00 
0 

0.00 
0 

0.00 
0 

0 .00 
0 

0 . 00 
0 

UNIT CST 

0.00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0 . 04 
39,095 

0.02 
62,400 

T IHE 22:01 :45 

DETAIL PAGE 27 

TOTAL COST 

28.80 
63,080 

27 . 62 
241,984 

39.72 
173,958 

27.62 
60 , 496 

0 .04 
5'1, 095 

0 .02 
62,400 

UNII COST 

28.80 

27 .62 

39 .12 

2/ .l,2 

lJ . 11 4 

0 .02 

t:) 
0 

t:) tT1 
---""1 
~ ~ 

~ - l' 
I 

• '° +"'-
I 

°' --...) 



tJ 
I 

v.l 

°' '° 

Thu 15 Sep 1994 

DETAIL ED ESTIMATE 

WHC:12 . Chemi ca l Treatinent 

(3,120,000 gal/yr) 

M WHC S2 Ion Exchange Media Replacement 
Resin replacement once per 
year. 
20 vessels x 45 cf /ves sel = 
900 cf /yr 

WHC Disposal 
Media 

Fee for Ion Exchange 

Assuine disposal at EROF for 
years 1· 12 of the 12-year 
l i fecycle 

WHC Di s posal fe e for Regen Solids 
Media 
Derived from resin regeneration. 
Assune d i sposa l at ERDF for 
years 1 to 12 of t he 12 -year 
l ifecycle. 
Assune TDS = 325 ppn 
Well TDS: 7972 cf /yr 
Salt TDS : 11,266 cf/yr 
Rege11 H20 TDS : 135 cf/yr 
Total= 19,373 cf/yr 
Assune SOX vol,me increase to 
stabilize solids 
1.5 X 

cf /yr 
19,373 cf/yr = 29 , 060 

WHC All OWiJfl L C 

Resin 
t u r S..il t to Regcne,·ate 

Assi.me 2 vesel voli.mes/wk of 4 
mol ar NaCl brine to regenerate 
resin. Requires 29,250 lbs/wk 
of NaCl "52 wks / yr = 1,521,000 
l b:; /yr ( 760 tons/yr) 

Operation & Ma intenance Yr s 1· 12 

9'f J 329 I ,.1328 

U.S. Army Corps of Engineer, 
PROJECT HAREIX: HANFORD: ER PROGRAM· H AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MOOEL 
WHC. Westinghouse Hanford C001)8ny 

0.00 0 . 00 
900 . 00 CF 0 0 

0 . 00 0.00 
900.00 CF 0 0 

0.00 0 .00 
29060 CF 0 0 

0 .00 0.00 
760 . 00 TN 0 a 

-- ---- ---- -

213.99 
192,590 

0 . 00 
0 

0.00 
0 

0.00 
0 

-- - -- -- -- -- --- -- -- --- -
1.00 YR 539,519 0 192,590 

0 . 00 
0 

2 . 59 
2,331 

2. 59 
75,265 

70.00 
53,200 

-------- ---
232,292 

TIME 22:01 :45 

DETAIL PAGE 28 

213.YY 
192,590 213.99 

2 . 59 
2,331 2.59 

2.59 
75,265 2.59 

70 . 00 
53,200 70 .00 

- --- --- -- --
964,400 964400. 12 

tJ 
0 

tJ tT1 
---.... 
~ PJ ;::, r-' 

I 

• '° ~ I 

0\ 
-....} 
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DETAIL ED ESTIMATE 

IIHC:12 . Chemical Treatment 

9'1· 13291.1329 

U.S. Army Corps of Engineers 
PROJECT HAREIX: MANFORD: ER PROGIIAJI • N AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MOOEL 
WHC. Westinghouse Hanford Carpeny 

QUANll UOM caEII ID LABOR EQUIPMNT MAT/SUPP 

WHC:12 .05.11. Prepare ArnJal Report (Yr 1) 

IIHC 

IIHC 

AsaLae 2 FTE'a for 6 1110ntha tech year . 

Engineer. Envirorvnental 
Restorati on Ops - 1 ta 

Scientist, Envirorvnental 
Restoration Ops - 1 ea 

Prepare AIYlUal Report (Yr 1) 

1040.00 HR 85101 

1040 . 00 HR 85102 

2080 .00 HR 

4J.J4 
45,074 

43.34 
45,074 

-------·-·· 
90, 1411 

0.00 0 . 00 
0 0 

0. 00 0 . 00 
0 0 

--- - -- - --- - . - - - - - - ----
0 0 

UNIT CST 

0.00 
0 

0.00 
0 

------ --- --
0 

TIME 22 :01: 45 

DETAIL PAGE 29 

TOTAL COST 

43 . :S4 
45,074 

4:S.34 
45, 074 

90,148 

UNIT COSl 

43.34 

4:S . :S 4 

43.:S4 
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DETAl llO ESTIMATE 

9'{· 1329 I 10 1330 

U.S. Army Corps of Engineera 
PROJE CT HAREIX : HANFORD: ER PRO<iRAN - N AREA IOH EXCHANGE 

ION EMCNANGE REMEDIATION MODEL 
IIHC. Westinghouse Hanford C~ny 

I 111E 22 : 01 :4S 

DET AIL PAGE 30 

IIHC: 12 . Ch .,mi ca l Treatment - - - - - - - - - - - - - - - - - - - - -- - --- - - - - - - -- - -- - - - --- - ---- - -- - - - - - - - - - . - - - - -- - - - - - - - -- - - - - - - - - - - - - - - - -- - - -- - - - - . - . - - .. - - - - - - - - -- - - - - -- -- - - - - . -- - - - - - - - - - - - - - - - - . - . - - - - - . - - - - - - . 
QUANTT lJOfl CREII ID LABOR EQUJPMNT 

IIHC :1 2 . 05. 12. Prepare Annual Report (Yrs 2· 12) 

IIH C 

IIHC 

As1une 66X of• Year 1 Annual Repo r t effort (2 FTE's for 4 months each 
year) 

Engi neer, Envirorment a l 
Restorat i on Ops · 1 ea 

Scientist, Envi rorvnental 
Res torati on Ops · 1 ea 

693 . 00 HR 85101 

693 . 00 HR 85102 

Prepa re Amua l Repor t (Yrs 2-12) 1386.00 HR 

Ion Exchange 

Chemi cal Treut ment 

lles t inghouse Hanford CCllff>any 

HAN FORD : ER PROGRAM 

43.34 
30,035 

43.34 
30,035 

-- ------ ---
60,070 

------ -----
690,84 2 

-. ------ ---
690,842 

-- - - -----. . 
691 , 505 

.. - - -- .. . - -
705,053 

0 . 00 
0 

0.00 
0 ------ - ----
0 

-----------
0 

- - -. ------ -
0 

----- -- ----
0 

-- ------ ---
2,925 

MAT/SUPP UN IT CST TOTAL COST UN 11 CO~I 

0.00 0.00 43 . 34 
0 0 30,035 43 . 34 

0 .00 0 . 00 43.34 
0 0 30 , 035 43 . 34 

- - - - - - - ---- . ------- - - .. --- - - ---- . -
0 0 60,070 43 . 34 

--- ------ -- ----------- --- ------ --
192,590 238, 092 1, 121,5 23 

---- •·- · · ·- . -- - .. ---. - -- -- -- ---- -
192,590 238,092 1,121,523 --- --- ---- - -- --- ----- - -- --- -- --- -
192,590 341,681 1,225,775 -- - - - . - -.. . ------ -- --- --- ------ --
199,597 5,146,441 6, 054,015 

0 
0 

0 tT1 
---~ ~ ::t· 

I 

>- \0 
+'-

I 

0\ 
--.) 
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Thu 15 5ep 1994 

SRC LABOR 10 

f PC 0029 
FPC 0030 
FPC 0039 
IIHC 33201 
IIHC 85101 
IIHC 85102 
IIHC 85 , 01 
IIHC 85301 
IIHC 85302 

DESCRIPTION 

Laborer Group - 1 
Laborer Group - 2 
Group-6 Power Equipi1ent Operator 
Technic ian, Health Phya i ca 
Engineer, Environnental 
Scientist, Envi ronnental 
Technician, Environnentel 
Skilled Craft, Environnentel 
Oper ator, Environnent a l 

91l· I 3Z9 I .133 I 

U.S . Arrtrf Corps of Engineers 
PROJECT HAREIX: MANFORO: El PIOGIM - M AREA ION EXCHANGE 

ION EXCHANGE IENEDIATION MODEL 
** LABOlt BACKUP** 

TIHE 22 :01:45 

BACKUP PAGE 

• • • • TOTAL•••• -- - --- --- --- --- - --- ---- -- -- --- - --- --- ---- -- - · 
IASE OVERTN IXS/INS FRNG IRVL RAif U~ UPOAIE DEFAULT HDUIIS 

15 .84 O. OX 28 . 7X 3.57 1.25 25 . 20 HR 07/09/93 0.00 96 
16.09 o.ox 28.5X 3.57 1.25 25 .50 NI 07/09/93 0.00 96 
18.02 o.ox 27.U 4.90 1.25 29.10 NI 07/09/93 0 .00 32 
211 . 78 o.ox 311.0X 0.00 0.00 39.n HR 01/07/94 0.00 43110 
35.38 o.ox 22 . 5X 0 .00 0. 00 43 . 34 HR 01/07/94 0.00 1TI3 
35.311 a.ox 22 . 5X 0.00 0.00 43.34 HR 01/07/94 0.00 1n3 
22 .55 a.ox 22.5X 0.00 0.00 27 .62 HR 01/07/94 0 .00 2214 
22.55 a.ox 22.5X 0.00 0.00 27 .62 HR 01/07/94 0 .00 2190 
22 . 55 a.ox 22 . 5X 0.00 0. 00 27 .62 HR 01/07/94 0 .00 11800 



0 
I 

w 
--J 
w 

Thu 15 Sep 1994 

91{13291 ~ 1332 

U. S. Ar"'f Corps of Engineers 
PROJECT HAREIX : NANFOltD: ER PROGRAM - N AREA ION EXCHANGE 

ION EXCHANGE REMEDIATION MOOEL 
•• EQUIPMENT BACKUP ** 

TI ME 22 :01:45 

BA CKUP PAGE 2 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - . . - - ** TOTAL ** · · · -- - · · · · - · - - - · · - · - - - - - - - - - - - - - · - -- - - - - - - - - -SRC EQUIP 10 

HI L H3GBA001 
MI L T50F0004 
MIL XM I XX020 

DESCRIPT ION 

HYO EXCAV ,T RK "T0, .5 CY BK T, 6X4 
TRK , HWY,4x4,F250,3 / 4T,8800 GW 
Small Tool• 

OEPR 

14 . 36 
1. 511 
0 . 46 

CAPT 

3 .58 
0 .39 
0 . 17 

FUEL 

4. 07 
2. 67 
o.n 

FOG EQ REP TR WR TR REP TOTAL lJOfl 

1. 4 
0 . 7 
0.0 

9.83 
1 . 60 
0 . 57 

0.98 
0.27 

0 . 15 34 . 44 HR 
0. 04 7. 31 HR 

1.39 HR 

HOURS 

32 
3Z 
64 
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U.S. Arr,ry Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 

TI ME 13:46: 03 

TITLE PAGE 

--- -------- ---- ------ -- --- --- -------- ----- ------------- ---- -- -- -- -- -- ------- - ---- -------· · --····· ··- -- - -- ------ - -- ---- ---- ---· ····· ·· - --- - ----------- -- -- ---- -------· ------ -

HANFOIID: ER PROGRAM 
H AREA REVERSE OSMOSIS 

1.4.10. 1.1.10 .5.2.4 
REVERSE OSMOSIS REMEDIATION 

PRELIMINARY COST ESTIMATE 

Des igned By: 
Estimated By: IT Corporil llOn 

Prepared By: USACE/CENPII COST ENG BRAN CH 
Project Tire & Cost , Inc. 

Date : 09/14/94 

M C A C E S G O L D E D I T I O N 
C001X)se r GOLD Copyright (C) 1965 , 1968 , 1990, 1992 

by Building Systems Dealgn , Inc . 
Release 5 .20J 
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BACKUP REPORT S BACKUP PA GE 

LABOR BACKUP . . . .•• • .•• ••• •• • .•........ • . . .... .......• . • ••••. . .•.••........ 1 
EQUIPMENT BACKUP •• •• • ••• ••••• ••••••••.•••• . ••• ••••••••••••••• •••. . ..•.•. .. 2 

END TABIE OF CONTENTS . . . 
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9'H 3291 .. 1336 

U.S. Ar"'f Corps of Envineers 
PROJECT HARERO: HANFORD! ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
** PROJECT OWNER SUMMARY· LEVEL 1 (Ro<rded to 10's) ** 

0UAHT I TY UOH CONTRACT COST SUB HPR 

1 IME 13 :46:03 

SUMMARY PAGE 

- - - -- - - - -- - - - - - - -- - --- - - - - - - - ------ - --- ------- -- ----------- -- - - --------- ·-- ---- - --- -............ . ------ ---- ---- -- ---------- ................................. ---- -- ------------ --. ------ -----PH/CH G&A/CSP CONTINGN TOTAL COST UHi! COST 

ANA Off -Site Analyti cal Services 122,090 0 0 0 42,730 164,820 SUB Fix ed Price Contractor 7,401,190 540,290 1,191,220 2,328,840 4,011,540 15,473,070 IIHC llestinghouse Hanford COITl"'nY ,,,83,500 0 222,520 435,040 749,370 2,890,430 
- - -..... .. -. - - --------- ---.... -- .. - --------- --------- - - .. - -- .. -- --IIANF ORD: ER PROGRAM 9,006,770 540, 290 1,413,750 2,763,870 4,803,640 18,5 28, 320 
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9'f 1329 I .. 1337 

U.S. Arr,ry Corps of Engineers 
PROJECl HARERO: HANFORD: ER PROGRAM• H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
•• PROJECT OWNER SIMMARY · LEVEL 2 (Ro1nded to 10 1 s) •• 

QUANT I lY UOH CONTRACl COST SUB HPR PH/CM G&A/CSP CONllNGN 

l lHE 13 :46:03 

SUMMARY PAGE 2 

lOlAL C05 I UNIT COSI 
-- ----------- --- --- ------------------------------------- --- ------- --·--·-·------ -- ----- ---·--- -- ------ -- ---- -- -------- --- -------- ----·---- --- -- ---- --·--------- ----- --·-----

ANA Off -Site Analyti ca l Services 

ANA :02 Monitoring, Saflllllng & Ana lysis 

Off -Site Anal ytical Services 

SUB Fixed Pric e Contractor 

SUB:01 
SUB:03 
SUB:06 
SUB: 13 
SIJB:20 
SIJB:21 

Mobilization & Preparatory llork 
Site llork 
Groundwater Collection & Control 
Physical Treatment 
Site Restoration 
Demobi Ii zat ion 

fixed Pri ce Cnl\ tractor 

IIHC lles tinghouse Hanford COOl>any 

IIHC :02 Monitoring, Saflllling & Analysis 
IIHC:13 Physica l Treatn~nt 

llestinghouse Hanford C""l'any 

HANFORD : ER PROGRAM 

122,090 
---- ·----- -

122,090 

37,930 
95,610 

3,965,010 
3,270,340 

12,890 
19,410 

-- -- --- ----
7,401,1 90 

104,280 
1,379,220 

--....... --.. -
1,483,500 

.. - .. -- .. - --- -
9,006,770 

0 
---- ---- -

0 

2,770 
6,980 

289,450 
238,730 

940 
1,420 

-- -- -- -- -
540,290 

0 
0 

- - - - - - - - -
0 

----- -- --
540,290 

0 0 42,730 164,820 
- - - . - - --- -- ------· - - - .. --... - - - . -...... ---

0 0 42,730 164,820 

6,100 11,930 20,560 79,300 
15,390 30,080 51,820 199,880 

638,170 1,247,620 2,149,090 8,289,330 
526 , 360 1,029,040 1,772,560 6,837,030 

2,070 4,060 6,990 26,950 
3, 120 6 , 110 10,520 40,570 

· · ·· ···-- -- · ---- --
1, lYl,2 20 2,328,840 4,011,540 15,473, 070 

15,640 30,580 52,670 203,170 
206,880 404,460 696,700 2,687,260 

- - .. - .. ---- -- .. -- . --- .. .. --.. -- - - ------- .. -
222 ,520 435,040 749,370 2,890,430 

-- ---- --- --- ---- -- --------- -- ---- ---- -
1,413,750 2,763,670 4,803,640 18,528,320 

0 
0 

0 tT1 
---;:J ~ ~- r 

I 
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PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVER SE OSMOS IS 

TIME: 13 : 46 :03 

REVERSE OSMOSIS REMEDIATION IIOOEL 
** PROJECT OWNER SUMMARY· LEVEL 5 (Rounded to 10° s ) •• 

SUMMARY PAGE 3 

--- - - --- - ---- - --- -- --- --- ---- -- -- - -- -- ---- --- - -- --- -- -- - ---- --- - -- - - ---- -- · -- -- ---- ------ --- ---- ----- --- --- -- -- --·- --- -- -- -- -- -- -- ---- -- -------- -- - - - ------ ------- - -------- -
CUAN T I TY UOH 

- -- -- -- -- ---- - -- --- - ---- ---- --- - ---- -- --- -- --- --- ------- -- -- --- --- --·· ·· .. ·---- --- --- -··· ...... .. .. . . . . . .... . . .. .. . .. . ..... . . ... ... .... ....... .. ..... . . .. ... .... . .. ... ... .... . . .. . . ... . 
CONTRACT COS! SUB MPR PM/CM G&A/CSP CONTINGN TOTAL COS T UNIT COS I 

ANA Of f -Sit e Ana l yti cal Services 

ANA :02 Monitoring, Saflllllng & Ana lysis 

ANA :02 . 08 Sa""l ing Rad Cont aminated Media 

ANA : 02 .08 . 02 Ground \la t e r Ana l ys i s (YR 1) 

Gr ound \la t er Ana lysi s (YR 1) 

ANA : 02 .08 . 03 Ground \la t e r Ana l ys i s (YR S 2-12) 

Gr ound \l a t e r Analysi s (YRS 2· 12) 

Sa°"ling Rad Contamina ted Media 

Mon 1t ori 119, SalflJling & Ana lysis 

Of f · Site AnJ lyt ic al Se rvices 

SUB Fixed Pr i ce Contract or 

SUB: 01 Mobilizati on & Prepa1·u t o1y \lar k 

SUB: 01. U2 Mobil i ze Per s onnel & Equipment 

SUB:0 1. 02 .02 Mobil i ze Tra il er s 

Mobi Ii ze Tril i l er s 

Mobi lize Per sonne l & Equipment 

SUB:01. 04 Se t up/Cons truct Ten-p Faci l i t i es 

SUB:01. 04.01 Es t abli sh Faciliti es 

SUB : 01 . 04 . 01. 02 Setup Tra i l ers 

Est ab t i ~h f ac i l11ies 

SUB:0 1. 04.02 Cons t ruc t Dec on Area 

17.00 EA 

12 . 00 EA 

71,570 0 0 0 25,050 

50,520 0 O O 17,680 

122,090 0 0 0 42,730 

122,090 0 0 0 42,730 

122,090 0 0 0 42 , 730 

970 

970 

4 ,9 10 

4,910 

70 

70 

360 

360 

160 

160 

790 

790 

300 

300 

1, 540 

1, 540 

520 

520 

2, 660 

2, 660 

96,620 

68,200 

164,820 

164 , 820 

164,820 

2,020 

2 , 020 

lU , 260 

10 ,260 

5683 .5 0 

5683 .50 
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Cons truct Decon Area 

SUB:01.04 . 03 Sit e Survey 

Site Survey 

Setup/Construct lefl1> Facilities 

SUB:01.0S Construct Tcfll)Orery Utilities 

Cons t r uc t Tempo r ary Utilities 

SUB :01 . 06 Pre-Construction Slbnittals 

Pre -Construction Submittal& 

Mobilization & Preparatory Work 

SUB:03 Site llork 

SUB:03. 03 Earthwork 

E.in hwork 

~UH :05 . U4 ~oads /Parking/Cur bs /llalk s 

Roads /Parking/Cur bs /llalks 

SUB:03 . 05 Fencing 

Fencing 

SUB:03 . 06 Electrical Distribution 

El ec t r ical Di s tribution 

Site llork 

SUB:06 Groundwater Collection & Control 

SUB:06.01 Extracti on & Injection llells 

91{13291 .. 1339 

u.s. Anny Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATIOII MCX>El 
•• PROJECT DMNER SUMMARY· LEVEL 5 (Rounded to 10's) •• 

QUAN! I IY UOM CONIRACT COS! SUB HPR PH/CH G&A/CSP CONTINGN 

24.00 HR 

4.00 EA 

11,850 

1,290 

18,050 

860 

90 

1,320 

1,910 

210 

2,900 

3,730 

410 

5,680 

6,420 

700 

9,780 

6,030 440 970 1,900 3,270 

12,890 940 2,070 4,060 6,990 

11,910 2,no 6,100 11,910 20,560 

-- ----- --- - ···· - - · - -
6 , 450 4 70 1,040 2,030 3,490 

- ---- ---- -. --- --- -- - ---- --- -- ---- - -- - -
66,410 4 , 850 10,690 20,900 36 , 000 

----- ----- -
9,860 720 1,590 3,100 S,340 

------ ---- - ---- --- -------- - -------- -
12,890 940 2,070 4,060 6,990 

-----. -. --- -- -- -- --- ---- ----- - - . ------ ---------
95,610 6,980 15,390 30,080 51,820 

TIME 13 :46:03 

SUMMARY PAGE 4 

TOTAL COSl 

24,770 

2,690 

37,730 

12,600 

26,950 

79,300 

n , 470 

136,640 

20,62(J 

-- --- -- -- --
26,950 

-- --- --- -- -
199,880 

UNI! COSI 

1031 . 'Jll 

6737 . 32 



d 
I 

(.,.) 

00 

llcd 14 Sep 1994 

9'H 3291 .. 13~\0 

U.S. Anny Corps of Engineers 
PROJECT HARERO : HANFORD: ER PROGRAM• N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION HOOEL 
** PROJECT ~NER SUHHARY ·LEVELS (Rouided to 10 1 s) ** 

TIME 13 :46 :01 

SUMMAR Y PAGE 5 

- - - - - - - - - - - - - - - - -- - . - -. - - - - - - - -- - - -- - - - - - - - - --- --- ---- -- - - - - - - - - -- - - - - - - - - - -- - - - - - - - - - - - - - - - - -- -- - - - - - -- - - - - - - - - - - - - - - - -- - - - -- - - - - - - - -- - - - - - - - - - -- - - - - - - - - - - . . - - - - - - - - - - - - . -
QUANT I TY UOM 

--- ---- --- --- ---- ----- -------- --- -- -- ---- -- --- ----- --- -- ----- -- -- ------ -- ---- --- ---- -- -- -- ·-- --- -- --- --.... .... .... . .... . . . . .. . .. .. . . . . .. .. .. ... ... . ... .... . ... ... ..... .. . .... ... . . 
CONTRAC T COS T SUB MPR PM/CH G&A/CSP CONTINGN TOTAL COST UNI T COSI 

SUB : 06. 01 . 01 lle ll Dri lling & Cons truction 

llel l Dr illi ng & Cons truc tion 

SUB:06 .0 1.04 Opera t ions and Mai nt enance 3,6 , 9 

Operati ons and Ma intenance 3 , 6,9 

SUB :06 .0 1. 9X Sit e Pip ing 

SUB: 13 

Si te Pip ing 

Extr ac ti on & Injec tion Wells 

Groundwat er Collection & Control 

Phys i cal Tr eatment 

SUB : 13 .2 1 Reverse Osmosis 

SUB:13.21 .04 Cons t ruc t ion of Permanent Plant 

l:un~. t1 1H t1 0 11 o f h .·n11._)ncnt Pl ant 

Reverse Osmosis 

Phys ical Treat men t 

SUB:20 Sit e Res t ora t ion 

SUB : 20. 04 Revegeta t i on and Planting Yr 12 

R<:vcgcta t ion a,-.J Pl an ti ng Yr 12 

Si t e Res t oration 

SUB: 21 Demob i l i zation 

SUB: 21 . 02 Demob i I i ze l'crsonracl Ii. Equi 1:rnent 

SUB:2 1. 02.02 Demobilize Tra iler s- Yr 12 

14 . 00 EA 

UDO . OD Sf 

3,304,370 241,220 511,640 1, 039,740 1,791,010 

---- -- ----- - - - . - - -- - --- ------ --------- --- --- -- -
207,540 15,150 B,400 65,300 112,490 

----------- ------ --- - -- - - ---- ---- ----- ---------
453,100 33,080 72,930 142,570 245,590 - -- .. -- .. - .. -- - - - .. --- -- - - - - - - --- .. ............. -- .. .. --. --

3,965,010 289,450 618 , 170 1,247,620 2, 149,090 
- - -- - - .. - - - -- ------- -- ------- --- --- --- ··-------

3,965,010 289,450 638, 170 1,247,620 2,149,090 

-- --- ------ --- ---- - - -- --- ---- -- -- --- - -
3,270,340 238 ,730 526,360 1,029,040 1, 772,560 ----- --- --- - -- -- --- - -- -- -- --- -- -- .. --- .. -- -- ---- -
3,270,340 238,730 526 , 360 1,029,040 1,772 , 560 ---- --- --- - -------- - - ---- ---- - - - -- -- .. - ··· ·-- -- -
3, 270, 340 218 , n o 526 .360 1, 029 , 040 1, 772 , 560 

12 , 890 940 2,070 4,060 6,990 
..... . .. .... .. .... ------ - -- - ---- ---- ----- ---- ---------

12 , 890 940 2,070 4,060 6,990 

6 , 908 , 180 

---- ---- ---
433,880 

--- --------
947 , 270 

-- ----- ----
8,289,130 

-- ---------
8,289,330 

6,837 ,030 
-- - --- -- - --

6,837 , 030 
---- - -- ----

6, 837 ,0 30 

26, 950 

26 , 950 

49344 1.50 

!l~ 4l,. , '" I 

0 
0 

d tT1 
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Demobilize Trailers - Yr 12 

Demobilize Personnel & Equipment 

SUB : 21 .04 Demobiliz e Tefll) Facilities 

SUB:21 .04.02 Remove Decon Area -Yr 12 

Remove Decon Arca- Yr 12 

Demobilize T""" Facilities 

SUB:21.05 Di sconnect lefll>Or ary Utilities 

Di sconncc t 1 crrporary Ut i Ii ti es 

SUB:21 .06 Pos t -Construction Sl.bnittals 

Pos t -Construc ti on Submi ttals 

Demobili zation 

fixed Price Contractor 

IIH C lle~tinghous e Hanford C~tpany 

IIHC :02 Monitoriny, Salll>ltng & Analysts 

IIHC:02 . 08 Safll>ling Rad Cont aminated Media 

II HC:02 . 08.02 Ground lla te r Analys i s- Yr 1 

Ground llatcr Anal ys is- Yr 

IIHC :02.08 .03 Ground lla t er Analys is - Yr 2-12 

Ground llilt er Analysis - Yr 2·12 

IIHC :02.08.04 Ground llater Monitor Saflllles 

U.S. Ariay Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM• N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
•• PROJECT OWNER SUMMARY· LEVEL 5 (Rounded to 10's) •• 

CUAN 11 IY UOM CONlRACT COSI SUB MPR PM/CM G&A/CSP CONTINGN 

8 . 00 HR 

4 . 00 EA 

149 . 00 EA 

106.00 EA 

970 

970 

2,330 

2,330 

3,220 

12,890 

19,410 

70 

70 

170 

170 

240 

940 

1, 420 

160 

160 

370 

370 

520 

2,070 

3, 120 

300 

300 

no 
no 

1,010 

4,060 

6, 110 

520 

520 

1,260 

1,260 

1,750 

6,990 

10,520 

7,401,190 540,290 1,191,220 2,328,840 4,011,540 

60,410 0 9,060 17,710 30,510 

43,210 0 6,480 12,670 21,830 

TIME 11:46 :03 

SUMMARY PAGE 6 

TOTAL cu~ I 

2,020 

2,020 

---- -- - --- -
4,870 

- - - --- -- ---
4,870 

6,740 

- - ---- - --
26, 950 

---- --- --- -
40 , 570 

--- ---- --- -
15,473,070 

117,700 

114, 180 

UNll COSJ 

608 . 31 

6751 .5L 

789.90 

N4 . 111 

CJ 
0 

CJ tT1 
---o-; :;:a i:» 

:::-• r 
I 

• \0 
+'--

I 

°' -J 
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91H 329 L.13~2 

U. S. Arlll'f Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM - H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION HODEL 
•• PROJECT OIINER SUMMARY - LEVEL 5 (Rot..nded to 10°s) •• 

TIHE 13:46:03 

SUMMARY PAGE 7 

- -- - -- - ---- ----- --- -- - - --- --- ------- ---- --- --- -------- --- - -- -------- · ---- - ----- --- -- -- ---- -- ------ --- --- -- --- - --· --- ---- --- --- -- ----- -- --- - ---- -- -------- ----- -- - -- ----- ---
QUANT I IY UOH 

--- ------ - --- ----- --- -- --- -- ------ ---- ----------------- --- -- - -- ·-- --• -- --- ---- -- -------- ----· · ...... ..... .. ____ _____ __________ ., _________ .,. ____ ______ __ ___ _____ __ __ ___ __ ____ ____ _ 
CONTRACT COSl SUB HPR PH/CH G&A/CSP CONTINGN TOTAL COS I UNII COSI 

Ground Mater Monitor Sa""les 

Sa""ling Rad Contaminated Media 

Honi t aring, Sa""l ing & Analysis 

MHC : 13 Physica l Treatmen t 

~HC:13 . 21 Reverse Osmos is 

MH C:13 .2 1. 06 Personne l Training 

Personne l Train ing 

MHC : 13 . 21.06 Ope r~ ti on and Ha int (Yrs 1- 12) 

Opera ti on and Ma int (Yrs 1-12) 

MII C: 13 .2 1.11 Prepa, ·e Annual Report (Yr 1) 

Prepare Annlla l Report (Yr 1) 

MIIC: U .21. 12 Prep,11e Annuu l Report (Yrs 2- 12 ) 

Prepare Annual Report (Yrs 2- 12) 

Rever s e Os mosi s 

Phys i cal Trea tlllcn l 

Ues ti nghouse Hanford C~any 

HANFORD: ER PROGRAM 

24. 00 HR 

1.00 YR 

2060.00 HR 

1 . 00 YR 

660 0 100 190 330 

104,280 0 15,640 

104,260 0 15,640 30,560 52,670 

----- ------ ---- -- -- - -- ------- -- ----- - - ---------
6,900 0 1,040 2,020 3,490 

---- ----- -- --------- --------- -------- - -------- -
1,222,100 0 163,310 358,380 617,330 

----- ---- -- ----- -- -- --- ------ --- ----- - -- -- --- - -
90,150 0 13 , 520 26 ,440 45 , 540 

······ ··--- ----- --- - -------- - --------- ----- ----
60,070 0 9,010 17,620 30,340 --- ------ -- -- ------ - ---- --- -- ------ --- ---------

1,379,220 0 206, 880 404,460 696,700 -- --- ------ ------- -- --------- -- ---- -- - --- -- ----
1,379,220 0 206,660 404,460 696,700 ------- -- -- ---- -- - -- ------ --- ---- ----- ---------
1,483,500 0 222,520 435,040 749,370 ----------- --- --- --- ------ --- ----- ---- · ----- ---
9,006,770 540,290 1,413,750 2,763,670 4,603 ,640 

1, 290 

203,170 

203, 170 

13,450 

2,361,120 

175,640 

117,040 

2,687,260 

2,687,260 

2, 890,430 

16 , 526,320 

5 5.llZ 

2381 120. 3 / 

IJ4 . 41, 

117039 _ 5 l 
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ANA Off · Site Analytical Services 
SUB Fi•ed Price Contractor 
WHC Westinghouse Hanford COOl)any 

HANF ORD: ER PROGR AM 
Subcontr~cto, MPR 

SUBTOTAL 
Projcc. t H,11i.1gc1u• ·n1 /Construc t ion Hgnt 

SUB TOT AL 
General & Aanin/Coomon Support Pool 

SUBTOTAL 
Con ti ngency 

TOT Al. INCL WNER COSTS 

U. S. Ar"'f Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
** PROJECT INDIRECT SUMMARY· LEVEL 1 (Rou-ded to 10 1 s) •• 

QUANT I TY UOM TOTAL DIRECT OVERHEAD PROFIT BOND 8&0 TAX MAT MPR 

122,090 0 0 0 0 0 
5,741,550 1,090,890 495 ,35 0 38,770 34,620 0 
1,428,640 0 0 0 0 54,660 

--•··--·--- -----.. --- --------- - . - ..... --- -- - .. --. - - -- --.. ----
7,292,280 1,090,890 495,350 38,770 34,620 54,860 

T IHE 13 :46:03 

SUMMARY PAGE 8 

TOTAL COST 

122,090 
7,401,190 
1,483,500 

9,006,770 
540,290 

9,547,060 
1,413,750 

10,960,610 
2,763,870 

13,724,660 
4,603,640 

16,528,320 

UNIT COSl 
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U.S. Army Corps of Engineer5 

PROJE CT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOS IS 
REVERSE OSMOSIS REMEDIATION MODEL 

•• PR OJ ECT INDIRECT SUMMARY · LEVEL 2 ( RC>lroded to 10 1 s) •• 

I IHE 13 :46:05 

~IJHHAR Y PAG E 9 
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ANA Off- Site Analyt ic a l Services 

ANA :02 Mon it or i ng, Sa~l ing, Ana lysi s 

Of f -Site Ana l yt ical Ser vi ces 

SUB f ixed Pr ice Con t rac t or 

SUB:01 
SUB: 03 
SllB:06 
SI JB: 13 
SllB:20 
SUB: 21 

Mob ilizat i on & Prepar ator y Uork 
Site llork 
Grour.dwat er Coll ec ti on & Control 
Phys i ca l Trcatn1cnt 
Si t e Rest orati on 
Den,obi I i zat i on 

Fi xed Price Co11t1..1ctor 

3; II II C lies ti 11~house II an for d Company 

IIHC: 02 Mon itor ing , Sa~ling & Ana lysi s 
UIIC : 13 Phys i ca I Treatment 

Uestinghouse Hanford Corrpany 

HANF ORD: ER PROG RAM 
Subcontr ac to r HPR 

SUBTOT AL 
Project Ha 1l.ig,,.-mt ·11 t /Construc tion Mgnt 

SUB TOT AL 
Genera l & Admin/Cournon Support Poo l 

SUBTOT Ai 
Con t 1ri9c11cy 

!01 Al I NCL llllNt~ ms Is 

QUANTIT Y Uc»! TOTAL DIRECT OVERH EAD PROFIT 

122,090 0 0 ---- •-- ·- -- ---- ----- ---- - - -- -
122 , 090 0 0 

29,420 5,590 2,540 
74,170 14,090 6,400 

3,075,900 584,420 265,370 
2,537,000 4112,030 218 , 660 

10, 000 1,900 660 
15 , 060 2,660 1, 300 

- - - - - --- - -- -- -- --- · -
5,741, 55 0 1,090,690 495,3 50 

104,280 0 0 
1,324,370 0 0 --.... -.. ...... - .. --- - ---- .. -- - - - -. - -
1,428,640 0 0 --- -------- -- ------- - ---- -- --
7,292,280 1,090,890 495 , 350 

BONO e&o TAX HAT HPR TOTAL COSI UH l T COSI 

0 0 0 122,090 
- ------- - - - - ---- -- -- --- --- - - - - - . - -----

0 0 0 122,090 

200 180 0 37,930 
500 450 0 95,610 

20. 770 18,550 0 3,965,010 
17 , no 15 , 300 0 3,270,340 

70 60 0 12, 690 
100 90 0 19 , 41 0 

-- - -· ---- ---- - -- --
56, 77 0 34,620 0 1,401, 190 

0 0 0 104,280 
0 0 54,860 1,379,220 

- - - - - - - - - --- --- -- - ---- ---- - - - ----.. - ---
0 0 54 ,1160 1,483,500 

-- -- ----- .. - - -- .. -- - ----- --- - -- --- - --- --
38,770 34,620 54,860 9,006,770 

540 , 290 
- - - - - - --- - -

9 ,5 47,060 
1, 413 ,750 

---- -- ···-
10, 960,610 
2, 763,8 70 

- ------· -- -
n . 724,680 
4,603,640 

. · --- - - ·- --
18, 528, 320 

c:J 
0 

c:J tT1 --pl ~ 
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ANA Off · Site Analytical Services 

ANA:02 Monit oring, Sarrpling & Analysis 

ANA:02 .08 Sal!l>ling Rad Contaminated Media 

ANA:02.08.02 Ground Uater Analysi s (YR 1) 

Ground Uat er Analysis (YR 

ANA:02 .08 .03 Gr ound U,, t t·r Analys i s (YR S 2·1 

Ground Ua t er Ana lysi s (YRS 

Sall'f)li ng Rad Contaminated H 

Hom t ori 119, Sa"'11 i ng & And 1 

Off · Site Andlytical Service 

SUB fixed Price Contract or 

1 SUB: 01 Hobi l i zat ion & Preparatory Uork 

SUB:01. 02 l'l ob il i ze f'e, sonnel & Equipment 

SUB:OT.02 . 02 Mobi li ze Tr a ilers 

Mobiliz e tra iler s 

Mobilize Personnel & Equipm 

SUB:01.04 Se tup/Cons truc t Terrp Facilities 

SIJB:01 .04. 01 Es tabli s h Faci l i ties 

SUB:01.04.01 .02 Setup Trailers 

Estal>li sh facil111es 

SUB:01 . 04 . 02 Cons truc t Dccon Ar ea 

9'f 1329 i .. 13~5 

U.S. Anny Corps of Engineers 
PROJEC l HARERO: HANF0aD: ER PROGRAM · H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION ..OOEL 
•• PROJECT INDIRECT SUMMARY · LEVEL 5 (R<><rded to 10' s ) •• 

QUANT I lY UOH 

17 . 00 EA 

12 . 00 EA 

lOIAL DIRECl OVERHEAD PROFIT BOND B&o lAK HAl MPR 

71,570 0 0 0 0 0 

50,520 0 0 0 0 0 

122,090 0 0 0 0 0 

12 2, 090 O O O O 0 

122,090 0 0 0 0 0 

750 

750 

3,810 

3, 1110 

140 

140 

720 

720 

60 

60 

BU 

330 

10 

10 

30 

30 

0 

0 

20 

20 

0 

0 

o 

0 

TIME 13:46:03 

SUMMARY PAGE 10 

lOlAL cos t 

71,570 

50,520 

122,090 

122,090 

12 2,090 

970 

970 

4, YlU 

4 , 910 

UHII co~, 

4210 . 00 

CJ 
0 

4210 .00 CJ ~ 
iJ ~ 
::t· r-' 

I 

• 'E 
I 

°' -..1 
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911·1329 I .13~6 

U.S. Arff( Corps of Engineera 
PROJECT HARERO: HANFORD: ER PROGRAM• H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
** PROJECT INDIRECT SUMMARY - LEVELS (Rotroded to 10' s ) ** 

- · - --- - - - -- . . --- -- -- ---- ---- ------ -- -- --- -- --- - ------- -· -- ---- ---- ----- -- - ----- -- -- · · ·. --- - -- - ---- - --- --- -- ---
QUANlllY UOI 

I IHE 13:46 :03 

SUHHARY PAGE 11 

---- -- --- ---- ------ ----------- --- -- ---- --- ------- ----- ------ ---- ---- ----- -- -- ---- ---- ------ -·-- ---- -- ----- -- ---· · ·····------- --· ---- ----- --------- ----·-- --- --- ---- ---------
TDIA L DIRECI OVERHEAD PROF 11 BOND 8&0 TAX MAT MPR IOIAL ClJ~l UNII CO~I 

Co n~; true. t Dec on Area 

SUB: 01.04.03 Site Survey 

Site Survey 

Setup/Cons truct Teflll facili 

SUB:01 . 05 Construc t Tel1l)Orary Utilities 

Constrnc t lCfllX>rary Utiliti 

SUB:01.06 Pre -Construction Subnittals 

Pre · Con,truc ti on Submi ttals 

Mob i lization & Preparatory 

SUB:03 Site llork 

SllB:03. 03 E,,rt hwu, k 

Eart hwork 

SI IU: 05. 04 Hu.J ds/ Park i ng/Curbs/llal ks 

Roads/Po rking/Curbs /llalks 

SUB:03.05 Fencing 

Fencing 

SUB: 03 . 06 Elect r ical Di s tribution 

E I ec I r I C ;ii D i s l r I but i on 

Site llork 

SUB:06 Groundwater Collection & Control 

SUB:06 . 01 E•traction & Injection llells 

<4.Ull IIH 

4.00 EA 

9, 190 1,750 790 lO 60 0 

1,000 190 90 10 10 0 

14,000 2,660 1,210 90 80 0 

4,680 890 400 30 30 0 

10,000 1,900 660 70 60 0 

29,420 5,590 2,540 200 180 0 

5,000 

51,520 

7,650 

10,000 

74 , 170 

950 

9,790 

1,450 

1,900 

14,090 

430 

4 ,440 

660 

660 

6,400 

30 

350 

50 

70 

500 

30 

310 

50 

60 

450 

0 

0 

0 

0 

0 

11,ll~O 

1,290 

18,050 

6,030 

12 ,690 

37,930 

6,450 

66,410 

9,860 

12,690 

95,610 

491.1,I 

3222 . U 



- - ----- - - -- -

CJ 
I 

VJ 
00 
00 

lled 14 Sep 1994 

SlJB:06.01.01 llell Drilling & Construction 

llell Drilling & Cons tructio 

SUB:06 . 01 . 04 Opera tions and Maintenance 3 ,6 

Operations and Maint enance 

SUB:06 . 01.9X Si t e Piping 

Sit e Pi p ing 

Extraction & Injection llell 

Groundwater Collection & Co 

SUB:13 Phys ical Treatment 

SUB:13 . 21 Reverse Osmosis 

1 SUB: 13 . 21.04 Cons tructi on of Permanent Plan 

Const, llC t i on o f Permanen t P 

Reverse Osmosis 

Physical Treatment 

~lJB : 20 Stte Res t orati on 

SIJB: 20 . 04 Revegetation ;,nd Planting Yr 12 

Revegeta tion and Planting Y 

Site Restoration 

SUB: 21 Demobilizati on 

SUB:21 . 02 Demobilize Personne l & Equipment 

SlJB:21.02.02 Demobilize Trai lers -Yr 12 

9'{13291 .. 13~7 

U. S. Arr., Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
•• PROJECT INDIRECT SlMMARY · LEVEL 5 (Rl>lrded to 10 1 s) ** 

QUANT I TY UOH 

14 . 00 EA 

800.00 Sf 

TOTAL DIRECT OVERHEAD PROFIT 

2,563,400 487,050 221,160 

161,000 

- ----------
351,500 

-------·---
3,075,900 

- --------- -
3,075,900 

-----------
2,537,000 

--- --- ---- -
2,537,000 

- ----- .. --- -
2,537,000 

10,000 

10,000 

30,590 

-- - - -----
66,790 

---------
584,420 

---------
584,420 

---------
482,030 

----- ----
482,030 

-- -- -.. - --
482,030 

1,900 

1,900 

13,890 

-- ----- --
30,330 

- .. ---- .. --
265,370 

-- -- --- --
265,370 

------ - ·· 
218,880 

- - .. - .. ----
218,880 

-- ---- ---
218,880 

860 

860 

BONO B&O TAX MAT HPR 

17, 310 15,460 0 

1,090 970 0 

2,370 2,120 0 

20,770 18,550 0 

20 , 770 18,550 0 

17,130 

17,130 

17,130 

70 

70 

15,300 

15,300 

15,300 

60 

60 

0 

0 

0 

0 

0 

TIME 13:46:03 

SUMMARY PAGE 12 

TOTAL COST 

3,304,370 

207,540 

453,100 

3,965,010 

3,965,010 

3,270,340 

3,270,340 

3,270,340 

12 , 890 

12,890 

UNI I COSl 

236026 . 42 
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llcd 14 Sep 1994 
U. S. Arrtty Corps of Engtneera 

PROJECT HARERO: HANFORD: ER PROGRAM· N AREA REVERSE OSMOSIS 
REVERSE OSMOSIS REMEDIATION MODEL 

** PROJECT INDIRECT SUHHARY · LEVEL 5 (RC>lrded to 10' s ) ** 

TIME 13:46 : 03 

SUMMARY PAGE 13 

- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - --- - - - - - - -- - - - - - - ---- - ---- - -- . - - ---- - - -- --- - - - - - - - - ---- - - - - - - - - -- - - - - - - - -- -- . - -- -- - - - - - - . - - - - - ----- - - - -- -- - -- - - - -- -- - - - - - - - - - - - . . - .. - - - - - - - - - -

Demobilize Trailers - Yr 12 

Demobilize Persomel & Equi 

SlJB:21.04 Demobilize Te.., Facilities 

SllB:2 1. 04.02 Remove Decon Area - Yr 12 

Remove Decon Area-Yr 12 

Demobilize Tc-., Facilit ies 

~IJU; 21. 05 [J 1,,c un11cc t I rn,po, c,ry lit i I it i cs 

Disconnect Te~rary Utilit 

~UB: 21. 06 Pos t · Cons truction Submi tt a Is 

Post-Construct ion Submittal 

Demobi Ii zat ion 

Fixed Price Contrac tor 

IIII C lles t 1nghouse Hanfo rd Company 

\.IIIC : 02 Monit o rin!J, S.Jmpl 1ng & An~ily ~ 1s 

IIIIC:02 .08 San'l-'l 1n9 Rad Co11t ,,m1nated Media 

1111(:02.08.02 Ground lla t e r Ana lys is - Yr 1 

Gniund \.latt · r Analroi ::. - Yr 

IIHC:02 . 08 .03 Ground lla t e r Analys i s -Yr 2· 12 

Ground lla t cr Analysi s- Yr 2· 

IIHC:02 . 08.04 Ground llater Mon itor Sa"l)les 

QUANT I TY UOM 

8 . 00 HR 

4.00 EA 

149.00 EA 

106.00 EA 

TOTAL DIRECT OVERHEAD PROFIT BOND 8£0 TAX MAT MPR 

750 140 60 10 0 0 

750 140 60 10 0 0 

1,810 340 160 10 10 0 

1,810 340 160 10 10 0 

-------- -· · ------ · - - ------ -- - - - -- - - - -- ------- -- ----- --- -
2,500 480 220 20 20 0 

10,000 1,900 860 70 60 0 
------ -- --- ·······-- --------- ---- ----- ······ --- ---------

15,060 2,860 1,300 100 90 0 
----------- --------- --------- --· - · -- -- --------- ------- --

5,741,550 1,090.890 495,350 38,770 34,620 0 

60,410 0 0 0 0 0 

43,210 0 0 0 0 0 

TOTAL COS I 

Y/0 

970 

------- -- --
2,330 

- -- --------
2,330 

3,220 

------ ---- -
12,890 

- - - - - ---... --
19,410 

- -- -- -- ----
7,401,1 90 

60.410 

43. 210 

UHi T CO ST 

290.9/ 

3222. 64 

40~ _1,j 

1, 07. 61 

a 
0 

0 tT1 -.... 
'"1 
~ i:>,) 

:::-• r-< 
I 

• '° +'-
I 

°' -._J 
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Ground \later Monitor Sa111>le 

Sa"'1ling Rad Contaminated M 

Monitori ng, Sa111>lin9 & Anal 

IIHC:13 Physical Treatment 

IIHC:13.21 Reverse Osmosis 

IIHC:13.21.06 Personnel Training 

Per sonnel Traini ng 

IIHC : 13.21 . 08 Operati on and Haint (Yrs 1- 12) 

Opera ! i on and Ha int (Yr s 1 · 

IIHC:13 . 21.11 Prepare Annual Report (Yr 1) 

Prepare Annual Report ( Yr 

lilt(: 1 L 2 1 . ll Prepa re Aru u,;ol Report ( Yr s 2 · 1 

Prcpa, e Annua l Report (Y rs 

Rever se Osmosis 

Physical Treatment 

llestinghouse Hanford Coqian 

HANFORD: ER PROGRAM 
Subcontrac tor MPR 

SUBTOTAL 
Project Hanugen1<,11 t/Lonstruct ion Hgnt 

SUBTOTAL 
General & Acinin/Comnon Support Pool 

SUBTOTAL 

9'H329 i .13~9 

U.S. Aray Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION IIODEL 
•• PROJECT INDIRECT SUMMARY· LEVEL 5 (Rounded to 10 1 s) ** 

QUAN! Ill UOM lOIAL DIRECT OVERHEAD PROFIT BONO B&O TAK HAT HPR 

24 . 00 HR 

1. 00 YR 

2080.00 HR 

1. 00 YR 

660 

104,280 

104 , 280 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6,900 0 0 0 0 0 

1,167,240 0 0 0 0 54,860 

90,150 

60,070 

1,324,370 

1,324,370 

1,428,640 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7,292,280 1,090,890 495,350 

0 

0 

0 

0 

0 

38,770 

0 

0 

0 

0 

0 

34,620 

0 

a 

54,860 

54,860 

54,860 

54 , 860 

1 IHE 13:46:03 

SUHHART PAGE 14 

lOTAL co~, 

660 

104,280 

104,280 

6,900 

1,222,100 

90, 150 

60 , 070 

1,379,220 

1,379,220 

1,483,500 

9,006,770 
540,290 

9, 547,060 
1,413,750 

10,960,810 
2, 763,870 

13,724,680 

UNI I CO ~! 

27 . t.,2 

1U2097.V'., 

43 . SI. 

t.,UUlY . 'I I 
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91{ 13291 .. 1350 

U.S. Anny Corps of Engineera 
PROJECT HARERO: HANFOIID: ER PROGRAM• H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATIOII M()C)EL 
•• PROJECT INDIRECT Sut1MARY · LEVEL 5 (ROU"lded to 10°s) •• 

QUAN I I TY UOI 101AL DIRECT OVERHEAD PROFIT BOND B&O TAX MAT MPR 

TI ME 13:46 : 03 

SUMMARY PAGE 15 

TOTAL cu~ l UHII CO~I 

Contingency 4,803,640 

TOTAL INCL DYNER COSTS 16,526,320 



CJ 
I 

w 
\0 
N 

lied 14 Sep 1994 

ANA Off-Site Analytical Services 
SUB fixed Price Contractor 
MHC Mestinghouse Hanford C°""any 

HANF ORD: ER PROGRAM 
Overhead 

StlBlOTAL 
Prof i I 

SUBTOTAL 
Bond 

Sllll !O l Al 
B&O Tax 

SUBTOTAL 
Material/Supply MPR 

TOTAL INCL INDIRECTS 
Subcontractor HPR 

SUBTOTAL 
Project Management/Construction Mgnt 

SUBTOTAL 
General S Admin/Comnon Suppor t Poo l 

sun TOTAi 
C,1n t I ngenc y 

ltll AI IN CL Ut.lN L~ I. OS J S 

9'{ f 3291.135 i 

U.S. A""f Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MCJOEL 
•• PROJECT DIRECT SIMMART · LEVEL 1 (Rot.nded to 10 1 s) •• 

QUANT I TY UOH LABOR ECUIPMNT KAT/SUPP 

0 0 0 
13,550 2,920 7,010 

691,500 0 360,890 
-----···--- - -- - - ------ - . - - .... -----

705,050 2,920 367,900 

UNIT CST 

122,090 
5,718,070 

376,250 
-- ---------

6,216,410 

TIME 13:46:03 

SUMMARY PAGE 16 

TOTAL COST 

122,090 
5,741,550 
1,428,640 

7,292,280 
1,090,890 

8,383,180 
495,350 

8,878,530 
38,770 

II, Yl 7,300 
34,620 

8,951,920 
54,860 

9,006,TTO 
540,290 

9,547,060 
1,413,750 

10,960,810 
2,763,8 70 

13, 724 ,680 
4,803,640 

16 , 526 , 3?0 

UNII COS! 
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91{1329 I .. 1352 

U.S. Army Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM• H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
•• PROJECT DIRECT SUMMARY · LEVEL 2 (R ounded to 10 1 s) •• 

l lME 13:46:03 

SUMMARY PAGE 17 

- - - - - - - - - - - - . - - - - -- - -- - - - - - - - - - - - - -- - -- - - .. - - - - --- - ------ - - - - - - - - - -- - - - -- - -- - -- - - - - -- - - - - - - - - -- - - -- - - - -- - - - - -- - - - -- - - - - - - - - -- - - - - --- - -- - - - --- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -

-- - - -- - - - - - - - - - - -- -- -- - - - - - - - --- -- - ---- --·--- ------- --- ---- - - - - - - ---·-- .. ·----- -- - -- .. -- ------ ----- ---------- - - - - - ----------- -----------·- ·-- -- --- -- ------ ----- - - - -- --- ---- --
QUANT I lY UOM LABOR EQUIPHNT MAT/SUPP UNIT CST TOTAL COST UNI I COST 

ANA Off -Site Analytical Services 

AHA:02 Monitoring, Sa""ling, Analysis 

Off -Site Ana lytical Services 

SUB Fixed Pri ce Contrilc tor 

SUB:01 
SUB:03 
SUB:06 
sue: 13 
S118 :20 
SUB:21 

Mobilization & Preparatory Work 
Site Work 
Groundwater Collection & Control 
Physical Treatment 
Site Res toration 
Demob i Ii zat ion 

Fi"- cd Pric e Contractor 

IIHC llcs tinghouse Hanf ord COITf)any 

IIHC:02 Monitoring, Sa""ling & Analysis 
~HC:13 Physical Treatment 

llestinghouse Hanford COITf)any 

HANFORD: ER PROGRAM 
Overhead 

SUBTOTAL 
Pro f i I 

SUBTOTAL 
Bond 

SUB TOT AL 
B&O Tax 

SlJBlOTAL 
Ma terial/Supply MPR 

TOTAL INCL INDIRECTS 
Subc ontract or MPR 

SUBTOTAL 
Project Manaye111ent/Construction Mgnt 

SUBTOTAL 
General & Admin/Comnon Support Pool 

SUBTOTAL 

0 
-------- --· 

0 

9,600 
0 
0 
0 
0 

3,950 
--- - - -.. ---

13,550 

660 
690,840 

--- --------
691,500 

--- ·-------
705,050 

0 0 
-- - - --- - - - - --- - - . - - - --

0 0 

1,820 7,010 
0 0 
0 0 
0 0 
0 0 

1,110 0 
----------- - - - - - - - - - - -

2,920 7,010 

0 0 
0 360,890 

----------· - - - - ----.. -.. 
0 360,890 

-- --- --- --- - -- --- - - -- -
2,920 367,900 

122,090 
-----------

122,090 

11,000 
74, 170 

3,075,900 
2,537,000 

10,000 
10,000 

----- ----- -
5,718,070 

103,610 
272,640 

----.. --.... -
376,250 

-- .. - --- - - --
6,216,410 

122,090 

122,090 

29,420 
74,170 

3,075,900 
2,537,000 

10,000 
15,060 

5,741,550 

104,280 
1,324,370 

1,428,640 

7,292,280 
1,090,890 

8,383,180 
495,350 

8,878,530 
38,770 

8 , 917,300 
54,620 

8,951,920 
54,860 

9,006,770 
540,290 

9,547,060 
1,413,750 

10,960,610 
2,763,670 

13,724,680 
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91H 329 I .1353 

U. S. Arr,ry Corps of E!llllneera 
PROJECl HARERO: HANFOIID: ER PROGRAM · H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
•• PROJECT DIRECT SUMHARY · LEVEL 2 (R oo.rded to 10 1 s) •• 

CUAlllllT UOH LABOR EQUIPHIII HAI/SUPP UNll CST 

l lHE 13:46:03 

SUMMARY PAGE 18 

lOl Al CU~I UNIT co~, 

Contingency 4 ,803 ,640 

TOTAL INCL OIINER COSlS 18 , 528,320 



\.led 14 Sep 1994 
U.S. Arrr,y Corps of Engineers 

PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 
REVERSE OSMOSIS REMEDIATION MODEL 

** PROJECT DIRECT SUIIHARY · LEVEL 5 (Ro\Xlded to 10 1 s) ** 

TIME 13 :46:03 

SUMMARY PAGE 19 

-- ------ ----------------------------------------------------- ----------- --- ------ --- ----------- ----- ·------- ------ ----------- ----- --·-------- --- ------------- ------- ------- -
QUANT I TY UOM LABOR EQUIPMNT HAT /SUPP UNIT CST TOTAL COST UNIT CO~ I 

ANA Off -Site Analyti ca l Services 

ANA :02 Monitoring, Sa"l)llng & Analysis 

ANA:02 .06 Sa"l)ling Rad Cont aminated Media 

ANA:02.08.02 Ground \.la ter Analys is (YR 1) 

Ground \.lat er Analysi s (YR 1) 

ANA:02 .06 . 03 Ground \.l a ter Analys is (YRS 2-12) 

Ground \.later Analysi s (YRS 2·12) 

Sa"l)ling Rad Contaminated Media 

Monitoring, Safll)ling & Analysis 

Off-Site Analytical Services 

SUB Fixed Price Contractor 

SUB :01 Mobilizati on & Preparatory \.lo rk 

SIJB:01 . 112 Mobiliz e l'ersonnel & Equipment 

'., IJB:lll t l2 LI/ H.,l , 1l1 ,l' l1.11l1 ·1 

Mobilize Trailers 

Mobilize Personnel & Equipment 

SUB:01.04 Setup/Construct Teflll Facilities 

SUB: 01. 04 .01 Es tabli sh f ac i Ii ti es 

SUB :01 . 04 . 01.02 Setup Trailers 

Establi sh facilities 

SUB:01 . 04.02 Cons t ruc t Decon Area 

17 .00 EA 

12 . 00 EA 

0 

0 

0 

0 

0 

0 

0 

3,000 

3,000 

0 

0 

0 

0 

0 

750 

750 

0 

0 

0 

0 

0 

0 

0 

0 

0 

810 

810 

71,570 

50,520 

122,090 

122,090 

122,090 

0 

0 

0 

0 

71,570 

50 , 520 

122,090 

122,090 

122,090 

750 

750 

3,810 

3,610 

4210.00 

0 
0 

4210. 00 0 ~ 
pl:,:::, 
~ r' 

I • ']2 
I 

°' -.) 
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Cons t ruct Decon Area 

SUB :01.04.03 Site Survey 

Site Survey 

Setup/Construct 1""'1 facilities 

SUB:01.05 Construct Terrporary Utilities 

Cons t ruc t lcn~orary Utilities 

SUB:01 . 06 Pre-Construction Submittals 

Pre -Construction Subrnittals 

Mobilization & Preparatory ~ork 

SUB:03 Site ~ork 

SUB:03 .03 Earthwork 

Earthwork 

SUB:03.04 Roads/Parking/Curbs/llalks 

Roads /Parking/Curbs/llalks 

SUB:03.05 Fencing 

fencing 

SUB:03 .06 Electrical Distribution 

Electrical Distribution 

Site ~ork 

SUB:06 Groundwater Collection & Control 

SUB :06 . 01 Extraction & Injection ~ells 

91{ 13291 .. 1355 

U.S. Arw, Corps of Eflllineers 
PROJECT HARERO: HANFORD: ER PROGRAM· N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
** PROJECT DIRECT SUMMARY · LEVEL 5 (Roi.roded to 10 1 s) •• 

QUANTITY UOH LABOR ECUIPMNT MAT/SUPP 

24.00 HR 

4.00 EA 

4,350 

0 

7,350 

2,250 

0 

9,600 

0 

0 

0 

0 

0 

1,070 

0 

1,070 

0 

0 

1,820 

0 

o 

0 

0 

0 

3,770 

0 

4,580 

2,430 

0 

7,010 

0 

0 

0 

0 

0 

UNIT CST 

0 

1,000 

1,000 

0 

10,000 

11,000 

5,000 

51,520 

7,650 

10,000 

74,170 

TIME 13:46:01 

SUMMARY PAGE 20 

TOTAL COS! 

9,190 

1,000 

14,000 

4,680 

10,000 

29,420 

5,000 

51,520 

7,650 

10,000 

74,170 

UNIT COST 

311 2 _•)5 

2500.00 



lled 14 Sep 1994 

91H 329 1..1356 

U.S. Anny Corps of Engineer, 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
•• PROJECT DIRECT SUMMARY· LEVEL 5 (Rounded to 10's) •• 

TIME B:46 :03 

SUMMARY PAGE 21 

- - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- --- ---- - - - -- - - -- - - - - - - - -- - - - -- - - - - -- - . --- - - . - - - -- - - - - - - - - - - - - - - . - - - - - . - -- - ---- - ---- - - - - - - - - - - - ---- - - - -- - - - - - - . - - . - - - - - - - - - . -
QUAN II l Y LION 

--- ------ ------ -- ---- ---- --- ----- --- ------- --- --------------- ----- -------------------- -- ------ -- -- --- ------ · -- ---------·······----····· .......................... . .. .. . ..... . . 
LABOR EQUIPMNT MAT/SUPP UNIT CST TOTAL COSI UNI I COS I 

SUB :06 . 01.01 llell Drilling & Construction 

llell Dr illi ng & Cons truction 

SUB :06 . 01.04 Opera t ions and Maintenance 3,6,9 

Operations and Maintenance 3,6,9 

SUB:06.01.9X Sit e Piping 

Si le Piping 

Extraction & Injection llells 

Groundwater Collection & Control 

SUB : 13 Physical Treatment 

SUB:13.21 Reverse Osn~sis 

SUB:1 3 .2 1.04 Cons truction of Permanent Plant 

f.ons truc ti on o f Permanent Plant 

Rever se Osmos i s 

Physical Treatment 

SUB:20 Site Restoration 

SUB:20 .04 Revegetati on and Planting Yr 12 

Revege tation and Pl ant ing Yr 12 

Site Restoration 

SUB:21 Dc~bi l i zat io11 

SUB : 21 .02 De~bil i ze Personnel ~ Equipment 

SUB:21.02. 02 De~bilize Trail ers- Yr 12 

14.00 EA 

800 .00 SF 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2,563,400 

161,000 

351,500 

3 , 075,900 

3,075,900 

2,537,000 

2 , 537,000 

2,537,000 

10,000 

10,000 

2,563,400 

161,000 

351,500 

3,075,900 

3,075,900 

2,537,000 

2,537,000 

2,537,000 

10,000 

10,000 

183100 . 00 

3171 . ;,', 
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D~'fOObilize Trailers-Yr 12 

Demobilize Personnel, Equipment 

SUB:21.04 Demobilize lelfl) facilities 

SUB:21.04.02 Remove Dccon Area -Yr 12 

Remove Decon Area-Yr 12 

Demobilize Tefll) facilities 

SUB:21.05 Disconnect lefl'4)0rary Ut ilities 

Di sc onnect lcfl'4)0rary Utilities 

SUB:21.06 Post -Construction Slbnittals 

Pos t · Construct1 on Submit tals 

Demob iii zat ion 

fiJ11. ed Price Contrac t or 

lilt [ lie ,,! 1nghouse ti;,n fur cJ COl,,,.,ny 

IIHC :02 Honitorin~, Salfl)ltng K Andlys1s 

IIHC:02 .08 Salfl)li ng Rad Contaminated Media 

IIHC:02 .08. 02 Ground lla ter Analys is -Yr 1 

Ground llat cr Ana lysi s- Yr 

IIHC:02.08 .03 Ground lla t er Analysi s- Yr 2·12 

Grou,~ llater Analysi s- Yr 2· 12 

IIHC :02.08 . 04 Ground llater Monitor San-.,les 

91H 3291 * 1357 

U.S. Arwr, Corps of Engineers 
PROJECT HARERO: HANFOIIDi El PROGRAM· H AIEA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION HOOEL 
** PROJECT DIRECT SUMMARY · LEVEL 5 (Rotroded to 10°s) ** 

OUANI I TY UON LABOR EOUIPHNI HAT/SUPP 

8 .00 HR 

4 . 00 EA 

149 . 00 EA 

106 . 00 EA 

o 

o 

1,450 

1,450 

2,500 

0 

3,950 

13,550 

0 

0 

750 

750 

360 

360 

0 

0 

1,110 

2,920 

0 

o 

o 

o 

0 

o 

0 

0 

0 

7,010 

0 

o 

UNIT CST 

o 

o 

o 

o 

0 

10,000 

10,000 

S ,718, 070 

60,410 

43 , 210 

TIME 13 :46:03 

SUMMARY PAGE 22 

lOIAl cu; 1 

750 

750 

1,810 

1,810 

2,500 

10,000 

15,060 

5,741,550 

60,410 

43,210 

UNI I CO~ l 

225 . 72 

2500.00 

405.41 

407 .61 
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91{ l 3291 .. 1358 

U.S. Ar-, Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSHOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
•• PROJECT DIRECT SUHHART · LEVEL 5 (Roi.nded to 10 1 s) •• 

T I HE 13 : 46 : 03 

SUMMARY PAGE 23 

··- ·- - -- --- -- ----------- --- - -- -- ------ -- -------------- - - -- -- ------ -- --- - ----------- -------- --- - ------- --- --- -- - --- ----- ---- -- ------------------ -- -- -------- · --···- --- -- --- -
CUANI I TY UOH 

---- ----- -- ----- -------- --- ----- ---- ---------- ---- ········-- ------- --··· · · ·-------- --- --- ---- ---- ------ ----- --- -····· ·--- -- -- ---- ---·· · · .... -. ....... ...... . .. . ..... .... ...... . . 
LABOR EQUIPHNI HAT/SUPP UNIT CST TOTAL COSI UNI! C051 

Ground llate r Honitor Safl1)les 

Safl1)ling Rad Contaminated Hedla 

Monitor ing, Sarrpling & Anal ysis 

IIHC:13 Physical Trea t men t 

IIHC : 13 . 21 Reverse Osn~sis 

IIHC:13 . 21.06 Per sonne l Training 

Personne l Training 

IIHC:13 .21 .08 Oper ation and Hain t (Yrs 1- 12) 

Opera tion and Ha i nt (Y rs 1- 12) 

IIHC:13 .2 1. 11 Prepare Annua l Report (Yr 1) 

Prepare Annua l Report (Yr 1) 

IIH C:13.2 1. 12 Prepare Annual Report (Y r s 2- 12) 

Prepare Annual Repor t (Yrs 2- 12) 

Reverse Osmosi s 

Phys ical Treatment 

llestinghouse Hanford Coo,pany 

HANFORD: ER PROGRAH 
Overhead 

SUBTOT AL 
Pm! it 

SUBTOTAL 
Bond 

SllfiTOTAL 

24 . 00 HR 

1.00 YR 

2080.00 HR 

1. 00 YR 

660 

660 

660 

1,100 

539,520 

90,150 

60,070 

690,840 

690 , 840 

691,500 

705 , 050 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2,920 

0 

0 

0 

0 

360,890 

0 

0 

360,890 

360,890 

360,890 

367,900 

0 

101 , 610 

103,610 

5, 800 

266,640 

0 

0 

272,640 

272,640 

376,250 

6,216,410 

t,60 

104,280 

104,280 

6,900 

1,167,240 

90 , 150 

60,070 

1,124,370 

1,324,370 

1,428,640 

7,292,280 
1, 090 , 890 

8,383,180 
495,550 

8,878,530 
38,770 

tl, 917 , 300 

2( . ll 

116 7242.tl'I 

43.:S 4 

6006',I . ',S 



9'H 3291 .. 1359 

lied 14 Sep 1994 U.S . Ar.,., Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM · H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
•• PROJECT DIRECT SUIIKARY · LEVEL 5 (Rolrlded to 10 1 s) •• 

1 IHE 13:46:CJ5 

SUMMARY PAGE 24 

- - - - - - - - - - - - - - - - - - - - -- - - - - -. - - - - - - -- - -- - ---- - - ---.. - - - -- - - - - - - - - -- - - . - - - - - - . -- - - - - -- -- -- - - - - ------ - - - - - - - - - - - - - . - - - - . -- --------------------- - - - - - - - - - - - - - - - - - - ... - - - . - - . - - -

QUANT I TY UOH LABOR ECUIPHNT HAT /SUPP UN IT CST TOTAL COS! UNIT COS! 
- - -- -- - - - - - - - -- -- -- ----- - - - - ----- -- -- --- - -- ------- --- --- - --- - - - - - - -........... ----- --- ------------- - - -- -- ···---- - -- . - - . ............... . . -· ............... - - - -- . -------- -- - - - - -- .. - -- --

e&o Tax 

SUBIOTAL 
Material/Supply HPR 

TOTAL INCL INDIRECTS 
Sut.crn,tractor HPR 

SlJBIOTAL 
Project Hanag~•~nt/Construction Hgnt 

S IJB 101 Al 
Gcner;,I , A, ~oin/Coomon Suppon Poo l 

SlJBIOTAL 
Contingency 

TOTAL INCL O\JNER COSTS 

34,620 

8,951,920 
54,860 

9 , 006,770 
540,2 90 

9,547,060 
1,415,750 

10,960,810 
2, 763,8/0 

13,724,680 
4,803,640 

18,528,320 
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DETAILED ESTIMA IE 

9'H 329 I .. 1360 

U. S. Army Corps of Engineera 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MOOEL 
ANA. Off-Site Analytical Services 

TIHE 13 :46 :05 

DET AI L PAGE 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -- -- - - - - - - - - - - - - - - - - - - - -- - - -- - - - - - . - - -- - - - - -- - - - - - - - - - . - - - - - . - . - . - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - . 
ANA :02 . Mu11 1t 0ring, Sall{>ling, Analysis QUANTY UOM CRE~ ID LABOR EOUIPMNT 
- -- - -- - --- - - - - - --- -- --- - .. -- --.. -- -- ------ --- ---- ---- ----- --- ---- -------- - --- - - - --- - -- - - -- ----- -- - - - - - -- ----- .. - - - - - - --------- --- ------------ - - --- -- - - - -- - -- - ----- - - - - -- --- --- -

MAT/SUPP UNIT CST TOI Al co~ T UNIT COS! 

ANA . Of f -S it e Ana lyti ca l Servi ces 
ANA :02. Monitoring, Salrf)ling, Analysis 

ANA:02 . 08. Sa~ling Rad Cont11111lnated Media 
ANA:02 . 08 . 02. Ground Yater Analysis (YR 1) 

As sl.Cll'tions: 

ANA 

1. Assune shake -down period with following Sllll"f)ling of treatment system: 
First 2 days : Saij"le ever y four hours of influent and effluent 
(24 sa~les) 

2. 

5 . 

4. 

5 . 

Next 5 days: 1 sall{>le per day of influent and effluent 
(10 sa~les) 
Next 7 weeks: 1 Sall{>le pe r week of influent and effluent 
(14 SBIT{>les) 

1 s amp le per filter ch ange ou t (1 week) of the influent and effluent 
for t he 12- yr lifecycle 
(104 sall{>les/yr) 

AS$ u uc sampling o f 7 nKJn 1lor i ng well ~ on a semiarv1ual basi6 fo r th e 
12-yea r lifecycle 
(14 samples/yr) 

I ut a l sa~, I cs = 166 

All on -s ite sa~le analyses pe r fo rmed by ~HC mobile lab 

10¾ of f · s it e ver i f i cation analysis of reduced analyte list with CLP 
protocol. 
(lOX of 166 = 17 ea) 

Ana l yze Llll Sall{> l e - Of f- s ite 
Lab 

0.00 
0 

0 . 00 
0 17 . 00 EA 

17. 00 EA 
- - - - - -- -- -- --- - - . . - - - -

Ground lla t er A11a lys i s (YR 1) 0 0 

0 . 00 4210.00 4210. 00 
0 71,570 71,570 42 10 .00 

. - .. - . - -. -- - - - - ----..... - - - - - - -- -- --
0 71 , 570 71 , 570 4210 . 00 
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9't· f 329 I .. 1361 

U.S. Arlflf Corps of Engineer, lled 14 Sep 1994 

DETAILED ESTIMAIE 
PROJECT HARERO: HANFOIID: ER PROGRAM• N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
ANA. Off·Slte Analytical Services 

ANA :02 . Muri11 01 1ng, Sanl)ling' Analysis QUANIY UOM CREII ID LABOR EOUIPMNI 

ANA:02 . 08 . 03 . Ground llater Analysi& (YRS 2-12) 
AssUTl)ti ons: 

ANA 

1. Assune 1 s~le per filter change out (1 week) of the influent and 
eftluent for the 12-yr lifecycle 
(104 salf4)les/yr) 

2. Assume sarrpling of 7 monitoring wells on a semiarviual basis for the 12· 
year Ii fecycle 
<14 saflf)les/yr) 

- Total Salf4)les = 118 

3 . All on-site sarrple analyses performed by IIHC mobile lab 

4. 10X off-site verification analysis of reduced analyte list with CLP 
protocol 
(10X of 118 = 12) 

Analy,e LUI So"l)l e . Of f·si le 0.00 
lab 12. 00 EA 0 

0 . 00 
0 

- - - - - - - --- - ---------- -
Gr otu-ld ll a t er Ana lysis (YRS 2-12) 12 . 00 EA 0 0 

---- - ---- -- ---- -- --- --
Samp ling Rad Contaminated Media 0 0 

----- ------ ----- --- ---
Monitoring, Sarrpl ing ' Analysis 0 0 

-------- --- -----------
Off · Sit e Ano lytical Se r vices 0 0 

MAI/SUPP 

0 . 00 
0 

-- --- -- --
0 

--- --------
0 

---- ----- --
0 

--- --------
0 

UNIT CST 

4210.00 
50,520 

---- -------
50,520 

- -- --- -----
122,090 

---- -- --- --
122,090 

---- --- - ---
122,090 

IIME 13:46 : 03 

DEIAIL PAGE 2 

IOIAl cu~, 

421 0.00 
50,520 

50,5 20 

122 , 090 

122 , 090 

122,090 

UNII lO~ I 

4210.0U 

421 0 .00 
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DETAILED ESTIMATE 

911-I 3291 to 1362 

U.S. Arrrr, Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MOOEL 
SUB. Fixed Price Contractor 

TIME 13:46:03 

DETAIL PAGE 3 

- - - - - - - - - . - - . - - - - - - - - - - - - - - - - - - - - -- - - - - - - - --- - - - -- - ---- - - - - - - - - . - - - - . - - - - - - . - - - - --- - - - - - - - - - - -- - - - -- - - -- - - - - - . - - - . . - - - - --- - - - ----- - - -- - -- - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - - -
SUB:01. Mobiliza tion & Preparatory llork 

SUB. Fixed Price Contractor 
~UB:01 . Mobl lizotion & Prcp• r utory llork 

SUB:01.02. Mobilize PerMonnel & Equipment 
SUB:01 . 02 . 02. Mobilize Trailers 

FPC S3 Mobilize Field Office Trailer 

FPC S3 Mobili ze Storage Trailer 

FPC S3 Mobili ze Decon Trailer 

Mobilize Trailers 

Mob ilize Per sonnel & Equipment 

CIUANTY U<»I CREII ID 

1.00 EA 

1.00 EA 

1.00 EA 

LABOR EQUIPMNT 

0.00 250.00 
0 250 

0.00 250.00 
0 250 

0.00 250.00 
0 250 

----------- -- --- ----- -
0 750 

----- ------ --------- - -
0 750 

MAT/SUPP UNIT CST 

0.00 0.00 
0 0 

0 . 00 0.00 
0 0 

0 . 00 0.00 
0 0 

- - - - - - - --. - -- ----- ----
0 0 

-- --- ----- - ------ -----
0 0 

TOTAL cosr 

250.00 
250 

250 .00 
250 

250.00 
250 

750 

750 

UNIT COST 

250.00 

250.00 

250 .00 



l,jcd 14 Sep 1994 

DETAILED ESTIMATE 

911' J 3291 .. 1363 

U.S. Arrtty Corps of Engineer& 
PROJECI HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION HODEL 
SUB. Fixed Price Contractor 

I IHE 13:46:03 

DETAIL PAGE 4 

- - - . . - - - - - - - - - - - - - - --- - - - - - - - - . -- - - - - -- - - - ---- - -------- - - - - - - - - - - - . - - - - - - - - - -- - -- -- - -- -- - - - - - . - - - - - - - - - - - - - - - - - - - - . - - - - -. ---. -. ---- - . -. -- - - --- - - - - - - - - - - - - - - - - - - - - - - - . - - - - - -
SUB:01. Mob iliza tion l Preparatory l,jork 

SUB : 01.04. Setup/Construct T~ Facilities 
SUB:01 . 04.01. Establish facilities 

SUB:01.04 .01.02 . Setup Trailers 

H t PC SJ Setup Field Office lrailer 

H FPC S3 Setup Storage Trailer 

H FPC S3 Set,~ Ocean Trailer 

Setup Trailer s 

Es tabli sh Facilities 

QUANTY UOM CREl,j 10 

1.00 EA 

1.00 EA 

1. 00 EA 

LABOR EQUIPHNT 

1000.00 0 .00 
1,000 0 

1000.00 0 .00 
1,000 0 

1000.00 0 . 00 
1,000 0 

--- - - . ---- - --- --------
3,000 0 

---------- - - ------ -- --
3,000 0 

HAT/SUPP UNIT CST 

269.50 0 . 00 
270 0 

26?.50 0.00 
270 0 

269. 50 0 .00 
270 0 

----- ----- - -- -------- -
809 0 

--- -- -- ---- -------- - --
809 0 

TOTAL COSI 

1269 .50 
1,270 

1269 . 50 
1, 270 

1269.50 
1, 270 

3,809 

3,809 

UNII COSI 

1269.50 

12t.9 .50 

121,9 . 50 
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Wed 14 Sep 1994 

DETAI LE D ESTIMATE 

91/·l 3291 .. 136~ 

U.S . Arfll'f Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
SUB. Fixed Price Contractor 

sue:01. Mob ilizat i on & Preparatory Work QUANTY UOM CREW ID EQUIPMNT MAT/SUPP 

sue :01.04 . 02 . Cons t r uc t Decon Area 
Work to be Performed: 
Construct decontamlnat ion area/pad for equipment and vehicles. 

Crew and Equ i rrnent: 
Fixed Pr ice Contractor: 1 Group 6 Oper ato r , 3 Group 1 laborers, 

Equ ipment : 
end 3 Gr oup 2 labor er s 

1 backhoe, 1 pickup truck 

Output: 
As suned durati on for this ac t ivi ty i s 3 cr ew days . 

FPC S3 Laborer Group · 1 25 . 20 0.00 0 . 00 - 3 ea 72 .00 HR 0029 1,814 0 0 

FPC S3 l uhorc.- r Group · 2 25 . 50 0.00 0.00 3 ca ll. 00 Ilk 0030 1,836 0 0 

FPC S5 Gr oup-6 Power Equ irrnent Operator 29 . 10 0 . 00 0 . 00 1 ea 24 . 00 HR 0039 698 0 0 
FPC S3 Sma ll Tool s 2 ea 0.00 1.39 0 . 00 

48 . 00 HR XMIXX020 0 67 0 
FPC S3 TRK , HWY , 4X4,f250 , 3/4T , 8800 GW 0.00 7.31 0 .00 4X4 3/4 TON PICK-UP 24 . 00 HR T50F0004 0 175 0 1 ea 

Fl'C S3 HYO EX CAV,T RK MI0, . 5 CY en , 6X4 0 . 00 34 . 44 0 . 00 HYD RO · SCOPIC 1 ea 24.00 HR H30BA 00 1 0 826 0 
M FPC S3 Cons t ruc t ion Mat er ia l s/Suppl ies 0 . 00 0 . 00 2156 . 00 Allowanc e 1.00 LS 0 0 2,156 
H FPC S3 Al lowance for Tank 0 . 00 0 . 00 1617 .00 Ass..-oe 1000 gal pl as ti c t ank 1. 00 EA 0 0 1, 61 7 for water collection 

-- --- - - - - - - -- -- ---- - -- -- --- ---- - -Cons t ruc t Oecon Area 24 . 00 HR 4 , 349 1,069 3,773 

TIME 13 : 46 :03 

DET AIL PAGE 5 

UNIT CST TOTAL COST UNIT COST 

0.00 25 .20 
0 1,814 25 . 20 tJ 

0 
0 . 00 2s . ~o tJ tr1 

---0 1, H36 ,~. ~,IJ i:J ~ :::- l' 
I 

0. 00 29 . 10 • '° ~ 0 698 29 . lU I 

°' 0 . 00 1.39 --l 
0 67 1. 39 

0. 00 7. 31 
0 175 7. 31 

0. 00 34 . 44 
0 826 34.44 

0.00 21 56. 00 
0 2,156 2156.00 

0 .00 1617 . 00 
0 1, 617 161 7 .nr, 

--- - ----- -- --- - -- -----
0 9, 190 382.93 
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lled 14 Sep 1994 

DETAILED ESTIMATE 

sue: 01. M0b il1z&tion & Preparatory llork 

SUB:01 . 04 . 03. Site Survey 

FPC S3 Allowance for Site Survey 

Si te Survey 

Se tup/Construct T~ Facilities 

91f l 3291. i 365 

U.S. Arl'II'( Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MOOEL 
sue . Fixed Price Contractor 

QUANTl UOM CREII ID LABOR EOUIPMNT MAT/SUPP 

0.00 0.00 0 . 00 
1. 00 LS 0 0 0 

- - -- - ------ - - - - - - --. - - - - - - - - - - - - -
0 0 0 

---- ----- -- -----------
7,349 1,069 4,582 

TIME 13:46:03 

DEIAIL PAGE 6 

UNIT CST lOTAL COS! UNI! COSI 

1000 . 00 1000 . 00 
1,000 1,000 1000 . 00 

- - - - ------- . - .. - - -. - --
1,000 1,000 

- --- ------- -----------
1,000 13,999 
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-J 

I.led 14 Sep 1994 

DETAILED ESTIMATE 

~UB:01 . Mobili zation & Preparatory I.lark 

SUB:01 . 05. Construct Terrporary Utilities 

M FPC S3 Allowance for Ten-.,orary Power 

M FPC S3 All owanc e for Jel ephone 

M fPC S3 All owance for l errporary I.later 
and Sewer Service 

Cons truct Terrporory Utilities 

911' I 3291 't 1366 

U.S. ArlflY Corps of Englneera 
PROJECT HARERO: HANFORD: ER PROGRAM• N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
SUB. Fixed Price Contractor 

OUANTY UOM CREI.I ID LABOR EQUIPHNT HAT/SUPP 

1.00 0 . 00 1.06 
500.00 Lf 500 0 539 

a.so 0. 00 0.54 
500 .00 LF 250 0 270 

3.00 0 .00 3.23 
500.00 LF 1,500 0 1,617 

-- - ------..... ----- ------ . --- -- -----
2,250 0 2,426 

TIME 13 :46:03 

DETAIL PAGE 7 

UNIT CST TOTAL COS! UNll COST 

0.00 2 . 06 
0 1,039 2 .06 

0 . 00 1.04 
0 520 1 .01, 

0 .00 6.23 
0 3,117 6. 23 

----------- --- --- -- ---
0 4,676 



0 
I 

~ 
0 
00 

I.led 14 Sep 1994 

DETAILED ESTIMATE 

91{ 13291.1367 

U.S. Arlll)' Corps of Engineer& 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION HODEL 
SUB. Fixed Price Contractor 

TIME 13:46:03 

DETAIL PAGE 8 

- - - - - - - - - - - - - - - - - - - - - - -- - - - - ----- - - - --- ------ - - --------- -- - - - - -- - - - - - --- - - - - - - - - - -- - -- - --- - - - - - - --- - - - -- -- - - - - - . - - . - - - - --- - -- - - - ---------- -- -- - - - - --- - - - - - - - - - - - - - - - . - - - - - - -
SUB:01. Mobilization & Preparatory I.lark 

SUB:01.06. Pre -Construction Submittals 

FPC S3 Allowance for Pre-Construction 
Submittal s by fixed Price 
Contractor 

Pre- Cons t rue ti on Subni t t a l s 

Mobilizati on & Preparatory l.lork 

QUANTY UOM CREI.I ID 

4.00 EA 

4 . 00 EA 

LABOR 

0.00 
0 

0 

9,599 

EQUIPHNT 

0.00 
0 

0 

1,819 

HAI/SUPP 

0.00 
0 

0 

7,007 

UNIT CST 

2500.00 
10,000 

10,000 

11,000 

TOTAL COST 

2500.00 
10,000 

10,000 

29,424 

UNIT COSJ 

2500.00 

2500.00 



\.led 14 Sep 1994 

DETAI L[D ESTIMA TE 

911·13291.1368 

U.S . Arlfrf Corps of Engineer~ 
PROJECT HARERO: HANFORD: ER PROGRAM· N AREA REVER SE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
SUB. f i ~ed Price Contractor 

TIHE 13: 46 :03 

DET AI L PAGE 9 

- - - • - - - - - - - - - • - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - •• - + . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - • - - - - - - - - - - - - - • 

~UB: 03 . Sit e llork 

SUB:03. Si te llork 
SUB: 03 . 03. Ea r t hwork 

FPC S3 Al l owance fo r Sit e Preparation 

Earthwork 

QlJANTT lJOl4 CRE II ID 

1.00 LS 

LABOR EQlJIPMNT 

0.00 0 . 00 
0 0 

---- ------. ---- -- - -. --
0 0 

MAT/SUPP UN IT CST TOTA L COST UNI T COST 

0 . 00 5000 . 00 5000 .00 
0 5,000 5, 000 5000 . 00 

-- -- -- - -- - - ------ ·- --- ---- -- --- --
0 5, 000 s.ooo 



0 
I 
~ 

0 

Wed 14 Sep 1994 

DETAILED ESTIMATE 

ollll: U.l . Sil e wu ,k 

SIIB : 03 . 04. Roads/Parking/Curbs/Wal ks 

FPC S3 Allowance for Access Road 

FPC S3 Allowance Gravel Parking Area 

FPC S3 Access Roads to We lls 

91i- I 3291.1369 

U.S. Army Corps of Engineer& 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
SUB . fixed Price Contrac tor 

QUANll UOM CREW ID LABOR EOUIPMNI MAT/SUPP 

0.00 0.00 0 . 00 
400.00 SY 0 0 0 

0 . 00 0 .00 0.00 
300 . 00 SY 0 0 0 

0. 00 0 .00 0.00 
Assune 1500 lf of road per well, 21000 LF 
10 ft wide, native 11111teriala 

0 0 0 

1500 If/well x 14 wella z 21000 
l f 

------- --- - ---- ---- -- . . . .. .... . . 
0 0 0 

UNII CST 

10 . 00 
4,000 

10.00 
3,000 

2.12 
44,520 

51,520 

TIME 13 :46:03 

OEIAIL PAGE 10 

101 AL C05 I UHII COSI 

10.00 
4,000 10 .00 

10 .00 
3, 000 10.00 

2. 12 
44,520 2 . 12 

51,520 
0 
0 

0 tT1 ....._ 
,; ::0 ~ ~-r-' 

' • \Cl 
+-

I 

°' -..) 



0 
I ... --

\.ied 14 Sep 1994 

DETAILED ESTIMATE 

SUB:03. Site Uork 

SUB:03.05. fencing 

FPC S3 Allowance for Permanent fencing 

9'H329 i .. 1370 

U.S. AN/f'f Corps of Engineers 
PROJECT HARERO: HANFOltO: ER PROGRAM· N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MOOEL 
SUB. Fixed Price Contractor 

QUANTY UOM CAE\.i ID LABOR EQUIPMNT MAT/SUPP 

0.00 0 .00 0 .00 
Assume 7 ft high security fence 350 . 00 Lf 0 0 0 

FPC S3 Allowance for Entrance Gate 0.00 0.00 0 .00 
1. 00 EA 0 0 0 

- - - - - - - ---. ---- --- ---- - ------ - ---
fenci ng 0 0 0 

UNIT CST 

21.00 
7,350 

300.00 
300 

----- --- ---
7,650 

TIME 13 :46 :03 

DETAIL PAGE 11 

TOTAL COS I UNIT COSI 

21.00 
7,350 21.00 

300.00 
300 300 .00 

-- - - - - - - ---
7,650 



t:J 
I 

~ ,_. 
N 

lied 14 Sep 1994 

DETAILED ESTIMATE 

9'H 329 f 10 137 ~ 

U. S. Ari., Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
SUB. Fixed Price Contractor 

TIME 13:46:03 

DETAIL PAGE 12 

- - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - -- - - -- -. ----- - -- -- - - - - - - - - - - - - - -- - - - --- - - - -- - - - - - - - -- - - - - - --- - - -- - - . - . - - ... - - - - - --------- - - - - - --- - - - - - - - -- - - - - - - - - - - - - - - - . - - - - - . - - - - -
SUB: 03. Site llork QUANTY UOH CREII 10 LABOR EQUIPMNI 
--------------------------------------------······---------------------------------- ---·· .. . ·· ------ ---------- ----- -- --· ----- ---- ---------· ------------ --- -------------- -----MAT/SUPP UNIT CST TOTAL COS! UM 11 COS I 

SUB:03.06. Electrical Distribution 

FPC S3 Allowance for Site Electrical 
1.00 LS 

Electrical Distribution 

Si t e llork 

0.00 
0 

0 

0 

0 . 00 
0 

0 

0 

0.00 
0 

0 

0 

10000.00 
10,000 

10,000 

74 , 170 

10000.00 
10,000 

10,000 

74, 170 

10000 . OU 



9'H 329 I .1372 

U.S. Ar'llf'( Corps of Engineers lled 14 Sep 1994 

DETAILED ESTIMATE 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION HODEL 
SUB. Fixed Price Contractor 

SUB:06 . Groundwater Collection l Control QUANTY UOH CREII ID 

SUB : 06 . Groundwater Collection & Control 
SUB :06.01. Extraction & Injection Wells 

SUB:06.01.01. Well Drilling & Construction 

FPC S3 Drill/lns tall Extr/lnject llells 
Note: 7 new extraction wells 3262 . 00 LF 
and 7 new injection wells, 233 
ft deep, Bin diameter, screened 
for 50 ft. Unit cost is 
assuned to include handling and 
packaging of contaminated well 
cuttings, transport to the 
disposal facility, and 
assoc iat ed dispos a l fees . 

FPC S3 All owance for llcll PU!lls- 50 9pm 

FPC S3 All owance for Control s and 
Connections at llell Hedds 

FPC S3 Allowance for llater Level 
Monitoring lns truncntation 
Assunc 5 peizometers per 
extraction well using well 
points 

FPC S3 All owance t o r llc l I Head Covers 
Assunc manhol e type cover at 
each well head 

f PC S3 Al l o1,1ancc for lle l I Tes t ing 

lle ll Dr ill ing & Construction 

7 . 00 EA 

14 .00 EA 

35 .00 EA 

14 . 00 EA 

14 . 00 LA 

14 . 00 EA 

LABOR 

0.00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0.00 
0 

0 . 00 
0 

- -- -- -- . ---
0 

EQUIPHNT 

0.00 
0 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

o.uu 
0 

--- ---- --- -
0 

HAT/SUPP 

0.00 
0 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

0.00 
0 

0 .00 
0 

- - - - - - - ----
0 

UNIT CST 

700.00 
2,283,400 

3000.00 
21,000 

10000.00 
140,000 

1000.00 
35,000 

1000.00 
14,000 

~000 .00 
70,000 

- --. -------
2,563,400 

TIME 13:46:03 

DETAIL PAGE 13 

TOTAL COST 

700 . 00 
2,283,400 

3000.00 
21,000 

10000.00 
140, 000 

1000.00 
35,000 

1000 . 00 
14,000 

~l lOO.O ll 
70, 000 

-- - --------
2,563,400 

UNI l COSl 

700 . 00 

3000 . 00 

10000.0() 

1000 .00 

1000 .00 

~UuU. l1U 

183100 . 00 

t:J 
0 

t:J tT1 --~ ~ 
::t· r-' 

I 

>- '° +"-
I 

0\ 
--.) 



9'4·13291 .. 1373 

lled 14 Sep 1994 

DETAILED ESTIMATE 

U. S. Army Corps of Engineer& 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION IIODEL 
SUB . fixed Price Contrac tor 

--- -- ---------------- ----------------- -- ----- -- -- --- --- -------------- ----- ----- - ------ -- -- ----
~IJH :06 . l:.r oundwater Collection & Control QUANTY UOM CREII 10 LABOR EQUIPMNI MAT/SUPP 

SUB:06.01.04. Operat i ons and Maintenance 3,6 ,9 

FPC S3 Allowance for llell llorkover 
Assune 1 wor kover every 3 yrs 
for each well 
llorkover s in years 3,6,9 

FPC S3 All owance for llell P~ 
Rep lacement 
Assune 1 ~ replacement per 
extraction well every 3 years 
Punp replacements In years 
3,6 ,9 

Operations ,,nd Maintenance 3,6,9 

14 .00 EA 

7.00 EA 

0.00 
0 

0.00 
0 

0 

0.00 
0 

0 .00 
0 

0 

0.00 
0 

0.00 
0 

0 

UN IT CST 

10000.00 
140,000 

3000 . 00 
21,000 

161,000 

TIME 13 :46:03 

DETAIL PAGE 14 

TOTAL COS I 

10000 . 00 
140,000 

3000.00 
21,000 

161,000 

UHi I CO~I 

10000 . 00 

3000.00 



lied 14 Sep 1994 

DETAILED ESTIMATE 

U. S. Arf/1/'f Carpi; of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM• N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
SUB . fixed Price Contractor 

SUB:06 . Groundwater Collection l Control QUANIY UOM CREII ID LABOR EQUIPHNI HAT/SUPP 

SUB: 06. 01 .9X . Sit e Pip i ng 

FPC SJ Allowance f or Piping from llell 
Head to treatment Plant 
Ass .. ne 1500 If of double·wal I 
PVC piping per ex t raction well . 
1500 If/wel l • 7 wells z 10,500 
If 

FPC SJ Al lowance f or l eak Detecti on 

FPC S3 All owanc e for Force Ha in 
Discharge Piping 
Ass.-oe 1500 If of single-wall 
PVC for each injec tion well. 
1500 If/well x 7 wells & 10,500 
1 f 

Sit e Pip ing 

Ex trac ti on & Injection llells 

Groundwate r Collection l Control 

10500 Lf 

1.00 LS 

10500 LF 

0.00 
0 

0.00 
0 

0 . 00 
0 

0 

0 

0 

0 .00 
0 

0 . 00 
0 

0. 00 
0 

0 

0 

0 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

0 

0 

0 

UNIT CST 

18 . 00 
189,000 

5000.00 
5,000 

15.00 
157,500 

351,500 

3 , 075,900 

3,075 , 900 

TIME 13:46:03 

DETAIL PAGE 15 

TOIAL COSI 

18 .00 
189, 000 

5000.00 
5,000 

15 .00 
157, 500 

351,500 

3,075, 900 

3,075,900 

UNII COST 

18 .00 

5000 .00 

15.00 



0 
I 

.i,. .... 
0\ 

--------- -

911,f 3291 .. 1375 

U.S. Army Corps of Engineers lled 14 Sep 1994 

DETAILED ESTIMATE 
PROJECT HARERO: HANFORD: ER PROGRAM· N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MCOEL 

SUB:13. Physical Treatment 

SUB:13. Phys i ca l Treatment 
SUB : 13.21 . Reverse Osioosis 

SUB. FiKed Price Contractor 

QlJANTY IQ CREW ID LABOR EQUIPMNT 

SUB:13.21.04. Construction of Permanent Plant 

FPC S3 Ex cava te and Install Building 0 . 00 0 .00 
f oundat i •in 800 .00 SF 0 0 

f PC !d Ins tall Butler Building 0.00 0 . 00 
Assune a prefabricated heated 800 .00 SF 0 0 
building coq,lete with fr-, 
doors, roll up doors, gutters, 
insulation, end roof vent. 

fPC s.s kcvc , s e 0 !..111i1.. ... $ Is 0.00 0 .00 
Equii:,nent/Staging 1. 00 LS 0 0 
Includes 1 K 350 gpm treatment 
system, 225 psi inlet 
pressure, 10~ reject 

FPC S3 Vapor Reco,rpression Evaporator 0.00 0.00 
350 gFffi K 0.1 = 35 gpa, includes 1.00 LS 0 0 
startup boiler, 2X reject 

FPC S3 Rotary Drun Filter/Dryer 0.00 0 . 00 
liquid loading: 350 9pm K 0 . 1 K 2 . 00 EA 0 0 
0.02 = 0.7 9JXII (350 lbs/hr), 35 
s f/unit dry ing area 

FPC S3 St t:am Gcnc:rator 0 . 00 0.0U 
Lo~d 0 350 l bs / ho. 600,000 BTU .(JO LS 0 0 

f l•C ~. I A 11 owa ncc t or Bldg Electrical 0 . 00 0.IJO 
Inc ludes I ight ing, fiKtures, 800 uo Sf 0 0 
rooter starters, controllers, 
junction boKes, transfor111er, 
chart recorders, erY\lJnciator s , 
pane l s , conduit, and wiring. 

FPC S .S All u warn ... c i (JI" Blug Mec hanica l 0.00 0 .00 
Includes equi Fffient installation 800 . 00 Sf 0 0 
and comections, 
controls/instrunentation, 
interior piping (plastic), floor 
drains and piping, end HVAC. 

---------- - - --- -----· · 
Cons truc ti on of Permanent Plant 800.00 SF 0 0 

---- ----- -- -----------
Re verse Osroosi s 0 0 

NAT/SUPP 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

0 . 00 
0 

0.00 
0 

0.00 
0 

0 . 00 
0 

·-- ---- --- -
0 

----- ----- -
0 

UNIT CST 

20 . 00 
16,000 

20.00 
16,000 

504000 . 00 
504,000 

750000.00 
750,000 

585000 . 00 
1,170,000 

11000 . CJO 
9, 000 

40.00 
52, 000 

50 . 00 
40,000 

---- -- -- ---
2,537,000 

---- - ----- -
2,537,000 

TIME 13 :46:03 

DETAIL PAGE 16 

TOTAL COST UNI I COST 

20.00 
16,000 lU. fJO 

20.00 
16,000 20 .00 

'.>04000.00 
504,000 504000. 00 

750000 . 00 
750,000 750000 . 00 

585000 .00 
1,170,000 5850UO.OO 

YUIJ0.IIU 
9 , 000 (J(JIJIJ . lllJ 

1, 0.00 
52 , 000 ~IJ. UIJ 

'.> 0 .0U 
40,000 50.0U 

-- --- -- --- -
2,537,000 3171 .25 

--- -- -- ----
2,537 , 000 

0 
0 

0 tT1 
---,-; 
~ Pl 

:::-, r-' 
I 

• '° .i,. 
I 
0\ 
--l 



lkd 14 Sep 1Y9 4 

DETAIL ED ESTIHAIE 

SUB:13 . Physical Treatment 

Phys ical Treatment 

9'H329 I. 1376 

U.S. Ar""( Corps of Engineers 
PROJECI HARERO: HANFORD: ER PROGRAM· N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
SUB . FiKed Price Contractor 

QUANTT UOl4 CREM ID LABOR EQUIPMNT MAT/SUPP 

0 0 D 

UN IT CST 

2,537,000 

IIHE 13:46: DS 

DETAIL PAGE 17 

TOTAL COS! Utll l COS! 

2,537,000 



t:J 
I 
~ 

00 

lle<l 14 Sep 1994 

DETAILED ESTIMATE 

~U8 ;2U. Sit e kc~ toration 

9'1·13291 .. 1377 

U.S. Anny Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
SUB . Fixed Price Contractor 

0UANTY UOM CREII ID LABOR EOUIPMNT UNIT CST 

T IHE 13 :46:03 

DETAIL PAGE 18 

-- ----- ---- ---- ----------- --- ----- -- --- -- --- -----·----------------- -···· .... -. . ... . . . ..... ........ .... . . .............. .. ... ... ................. ........ ...... .. .......... ....... ....... .. ...... . ......... .... . ..... ..... . 
MAT/SUPP TOTAL COS I UNIT CO, J 

SUB: 20 . Site Re ~toration 
SUB :20.04. Revegetation and Planting Yr 12 

FPC S3 Allowance for Site Restoration 
5000.00 SY 

Revcgetation and Planting Yr 12 

Sit e Res tora ti on 

0.00 
0 

0 

0 

0.00 
0 

0 

0 

0 . 00 
0 

0 

0 

2.00 
10,000 

10,000 

10,000 

2 . 00 
10,000 

10,000 

10 , 000 

2 . 00 



0 
I 

-""' -\0 

lled 14 Sep 1994 

DETAILED ESTIMATE 

SU8:21. Demobilization 

9'H 3291 .. 1378 

U.S. Army Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM · H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
SUB . Fixed Price Contractor 

TIME 13 :46:03 

DETAIL PAGE 19 

------- --- ---- -·----------- -- ------ --............ .. ................... ____________ . _____ ___ ____ ____ _____ ,. ___ __ ____________ ____ ____ ·- ----- --------· ··· ·· · .. -- -------- ---- ----- -- --- --- -----QUANTY IJOM CREII ID LABOR EQUIPMNT MAT /SUPP UNIT CST TOTAL COST UNIT COSl 

SUB:21. Demobilization 
SUB:21.02. De1110bilize Persomel, Equipment 

SUB:21.02.02. DHK>billze lrallers·Yr 12 

FPC S3 Demob field Office Trail er 

FPC S3 Demob Stor age Trailer 

FPC S3 Demob Decon Trailer 

Demobilize Trai lers·Yr 12 

Demobilize Personnel & Equipment 

1.00 EA 

1. 00 EA 

1.00 EA 

0.00 250 .00 
0 250 

0.00 250 . 00 
0 250 

0.00 250 . 00 
0 250 

- - -- - --..... - -------- -- -
0 750 

----- -- -- -- ------- -- --
0 750 

0.00 0.00 
0 0 

0.00 0.00 
0 0 

0 . 00 0.00 
0 0 

- - - - - - - --- .. -----------
0 0 

--- -- --- --- ------ -----
0 0 

250 . 00 
250 

250.00 
250 

250.00 
250 

750 

750 

250.00 

250 . 00 

250 .00 



CJ 
I 
~ 
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0 

9'1·13291 * 1379 

U. S. Army Corps of Engineers lled 14 Sep 1994 

DETAILED ESTIMATE 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MOOEL 
SUB . FiKed Price Contractor 

su~:2 1. Oen10bili zation 

SUB:21 . 04 . Demobilize T~ Facilities 
SUB:21 .04 . 02. RHIOve Decon Are1·Yr 12 

work to be Performed: 

QUANTY UOM CREII 10 LABOR 

Ren10ve decon tamination area/pad for equipment and vehicles. 

FPC S3 

FPC S3 

FPC S5 

FPC S3 

FPC S3 

FPC S5 

Crew and Equipment : 
Fixed Price Contractor: 1 Group 6 Operator , 3 Group 1 Laborers, 

and 3 Group 2 Laborer s 
f quip11o<:nt : 1 hackhoe, 1 pickup truck 

Output : 
Assuned duration for this act 1v1 ty IS crew day. 

Group· 6 Powe r Equipment Operator 29 . 10 
1 ea 8 .00 HR 0039 233 

Laborer Group 1 25.20 
3 ea 24 .00 HR 0029 605 

Labore r Gr oup 2 25 .50 
. 3 ea 24.00 HR 0030 612 

HY O EXCAV, lRK MTD, .5 CY BKT,6X4 0.00 
HYDRO·SCOPIC 1 ea 8 .00 HR H30BA001 0 

TRK,HIIY,4X4,F250,3/4T,8800 GVII 0 . 00 
4X4 3/4 TON PICK · UP 8. 00 HR 150F0004 0 

1 ea 

S11,a l l l oo I :, 2 ea 0.00 
16.UO HH XH IX X020 0 

. - - - - - - - - - -
Remo v e Ocean Ar ea · Yr 12 8.00 HR 1,450 

------ -----
Dc11,obi l i zc I cmp f ac i l i t i es 1, 450 

EQUIPMNT 

0 . 00 
0 

0 .00 
0 

0.00 
0 

34 .44 
275 

7.31 
58 

1. 3Y 
22 

-----·· ··--
35 6 

----- -- -- --
356 

MAT/SUPP 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

0 .00 
0 

0 . 00 
0 

0.00 
0 

- .. - . - . - - - -
0 

0 

UNIT CST 

0 . 00 
0 

0.00 
0 

0 . 00 
0 

0 .00 
0 

0.00 
0 

0.00 
0 

----- ----- -
0 

-----------
0 

l lHE 13:46 :03 

DETAIL PAGE 20 

TOTAL COSl UNI! COS! 

2'i . 1(J 

2B "l.'I . \IJ 

2~. 20 
605 25.20 

25 . 50 
612 2). 50 

34 .44 
275 .)4 - ~.:. 

7. 31 
58 7.3 1 

1. S'; 
22 1. YI 

1,806 a 5 . 72 

- · -- ----- --
1, tl(J6 

tJ 
0 

tJ tT1 -.... 
'"1 
Pl ~ 
:::::-, r-' 

I 

• '° ~ 
I 
0\ 
--...I 



lled 14 Sep 1994 

DETAILED ESIIMAIE 

SUB:21. Demob ilization 

SUB : 21.05 . Disconnect l~rary Utilities 
lr 12 

M FPC S3 Remove TCfll)Ora ry Power 

M FPC S3 Remove telephone 

M FPC S3 Remove T~rary ~ater 
and Sewer Service 

Oi~;conncc t Tc n{'>Or <1ry Utilitie~ 

9'H 3291.1380 

U.S . ArlllY Corps of Engineers 
PROJECI HARERO: HANFORD: ER PROGRAM• H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
SUB. Fixed Price Contractor 

QUANTl UOM CRE~ ID LABOR EQUIPMNY- MAT/SUPP 

1.00 0 . 00 0.00 
500 . 00 LF 500 0 0 

1.00 0 .00 0 . 00 
500.00 Lf 500 0 0 

3.00 0 .00 0 . 00 
500 . 00 LF 1,500 0 0 

-- - - -- .. -. -- ---- -- - -- -- -· · · -- - -- -
2,500 0 0 

UNIT CST 

0.00 
0 

0.00 
0 

0.00 
0 

----- --- ---
0 

TIME 13:46 : 03 

DEIAIL PAGE 21 

TOIAL COSI 

1.00 
500 

1.00 
500 

3.00 
1,500 

2,500 

UNII COSI 

1. 00 

1. 00 

3 .00 



t:l 
I 
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N 

lled 14 Sep 1994 

DETAILED ESTIMATE 

~UU:2 1 . O t.: 111u lJI l 1,etion 

SUB:21 . 06 . Pos t -Cons truction Submittals 
Yr 12 

FPC S3 Al l owance for Pos t -Cons truction 
Sut:.nittal s by fixed Price 
Contractor 

Pos t -Cons t ruc t i on Subm i ttals 

Demobilization 

fixed Price Contractor 

9'~· 13291 .. 138 i 

U.S. Army Corps of Engineers 
PROJE CT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
SUB. fixed Price Contractor 

QUANIY UOH CR[II ID 

4.00 EA 

4 .00 EA 

LABOR 

0.00 
0 

0 

3,950 

13,548 

(QUIPMNT 

0 .00 
0 

0 

1, 106 

2,925 

MA I/SUPP 

0 .00 
0 

0 

0 

7,007 

UNIT CST 

2500 . 00 
10,000 

10 ,000 

10,000 

5,718,070 

l lME 13:46 :03 

OEI AIL PAGE 22 

TOTAL lO~I 

2500.00 
10, 000 

10,000 

15,056 

5,741,550 

UNI I CCJcl 

2500.00 

2500.00 
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91{·13291.1382 

11<:d 14 Sep 1994 

DETAILED ES11HA1E 

U.S. Army Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVER SE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
WHC. Westinghouse Hanford C"""8ny 

IIHC:02. Honitorin9, Safll>lin9 & Analysis QUANlY UOH CREW ID LABOR ECUIPHNl HAT/SUPP 

WIIC . llcs tin9house Hanford Coo-pany 
IIHC :02. Monit oring, Sdq,lin9 & Analysis 

WHC:02 . 08. Safll>ling Rad Conta~inated Media 
WHC:02 . 08 . 02 . Ground Water Analysis-Yr 

AsSUfll>tions: 

IIH C 

IIH C 

II HC 

1 . Assune shake · down period with fo llowing saq,ling of treatment system: 
first 2 days: Sanf>le eve r y four hours of influent ant effluent 
(24 SBfll>les) 

2 . 

5. 

4 . 

5. 

NeKt 5 days: 1 saq,le per day of influent and effluent 
(10 SIIIT'f)les) 
NeKt 7 weeks : 1 saq,le per week of influent end effluent 
(14 safll>les) 

1 saflll le per filter change ou t (1 week) of the influent and effluent 
for the 12-y r lifecycle 
(104 S&fll>les/yr) 

Assun,e saflll ling of 7 monitoring we lls on a semiannual basis for the 
12-year lifecycle 
(14 sanf)les/yr) 

· Tot a l Saflll l es a 166 

9U¼ of safll>les for analysis at mobi le lab 
(90¼ of 166 a 149) 

HACH ki t samples are t aken 1 per shif t for the 12-yr lifecycle plus an 
additional 48 sa111ples duri ng the shake -down period. 
(1143 samples) 

AnalyLC LI.II Sa11,p l e Holli I e I ab 0.00 
14 '/ . UIJ EA 0 

HACH Kit Sampling 0 . 00 
1143. 00 EA 0 

HACH Kit Replacement 0.00 
As sume 1 per yr 1. IJO EA 0 

O.OU 
0 

0. 00 
0 

0.00 
0 

---------- - ------- - ·· -
Ground Wat er Anu l ys1s · Yr 149 .00 EA 0 0 

0 . 00 
0 

0.00 
0 

0.00 
0 

0 

UNIT CST 

400.00 
59,600 

0 . 50 
572 

235.00 
235 

··- ----- ---
60, 407 

l lME 13:46:03 

DETAIL PAGE 23 

TOTAL COST UNIT COST 

400.UO 
59,600 4(JIJ . IIIJ 

0.50 
572 o. Sil 

235.00 
235 255. 00 

60, 407 405 . 41 



91f 13291.1383 

U.S. Army Corps of El\ilineers IJed 14 Sep 1994 

DETAILED ESTIMATE 
PROJECT HARERO: HANFOIIO: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION HODEL 
WHC. Westinghouse Hanford COl!l)any 

IJHC :02. Mon itoring, Sa"l)ling & Analysis QUANTY UOH CREIJ ID LABOR 

IJHC :02 . 08 .03. Ground Yater Analysis-Yr 2·12 
Assl.flllti ons: 

IJHC 

IJHC 

IIHC 

1. 1 sa"l)le per filter change out (1 week) of the influent and effluent 
f i, r the 12·yr lifecycle 
( 104 sall'f)l es/yr) 

2. Assume san-pl ing of 7 monitor 1119 well s on a semiannual basis for the 
12 -yea r lifecycle 
(14 Hll'f)les/yr) 

· Ji, tal san'1lcs = 118 

4 . 9UX of , a.-.,les for analysis ut mobile lab 
(90¼ of 118 = 106) 

5. HA CH kit sau-ples are t aken 1 per shift for the 12-yr I ifecycle 
(1145 sanples) 

Analyze LLIJ San-pie . Mobile lab 0 . 00 
106 .UO EA 0 

HACH Kit Sa"l)l ing 0.00 
1143 .00 EA 0 

HACH Kit Rep lacement 0.00 
ASSI.MllC I per yr 1.00 EA 0 

ECUIPMNT 

0.00 
0 

0.00 
0 

0 .00 
0 

. -- - ----.. - --- ----- ---
Gr ound IJatcr An~l ys is- Yr 2· 12 106 . 00 EA 0 0 

MAT/SUPP 

0.00 
0 

0.00 
0 

0 . 00 
0 

--- -- -- ----
0 

UN IT CST 

400.00 
42,400 

0.50 
572 

235.00 
235 

- - - - - -- -- --
43,207 

TIME 13 : 46:03 

DETAIL PAGE 24 

TOTAL COST 

400.00 
42,400 

0.50 
572 

235.00 
235 

"3 ,2 07 

UNIT COS! 

C, 
0 

C, ~ 
;:J ~ 
:::-• r-' 

I 

400 . 00 • '_g 
I 
0\ 

0. so -..) 

235.00 

407 . 61 



9'H 3291 .. I 38Lt 

lled 14 Sep 1994 

DETAILED ESTIMATE 
U.S. Army Corps of Engineers 

PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 
REVERSE OSMOSIS REMEDIATION HODEL 

WHC. Westinghouse Hanford Carpany 

IIHC:02. Moni t ori ng, San-piing, Analysis 

IIHC:02.06 . 04 . Ground llater Monitor San-pies 
llork to be Performed: 

IIHC 

Take semiannual groundwater IIIOflitoring s""'11es. 

ASSUTflli ons : 
1. Assune sa"l'ling of 7 monitoring wel l s on a semiannual basis for the 12· 

year lifecycle. 
< 14 sa"l'IH/yr) 

2. Assune 2 field Technicians for 6 hours on a semiarv1Ual basis for the 
12 -year lifecycle. 
(24 hrs/yr) 

Technician, [nv ironment a l 
Restoration Ops · 2 ea 

• 
Ground llater Monitor Sarrples 

Sanipl 1ng Rod Cont aminated Media 

Monitoring, Sa"l)ling, Analysis 

24.00 HR 85201 

24 . 00 HR 

27 .62 
663 

663 

663 

663 

0.00 
0 

0 

0 

0 

0 . 00 
0 

0 

0 

0 

0.00 
0 

0 

103,613 

103,613 

TIME 13:46:03 

DEIAIL PA GE 25 

27.62 
663 

663 

104,276 

104,276 

UNIT COST 

27 . 62 

27 .62 



lled 14 Sep 1994 

DETAILED ESTIMATE 

lltlL: lL Phys 1u,l Treatment 

IIHC : 13 . Phys ical Treatment 
IIH C: 13 . 21 . Reverse Osmos is 

WHC:13 . 21 . 06. Personnel Training 

9'i·{ 3291 .. i385 

U.S . Arlll'f Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
WHC. Westinghouse Hanford COll'4)8ny 

QUANIY Uc»4 CREII 10 LABOR EOUIPMNT MAT/SUPP 

Note: This 1ccOU'lt to allow for operator time and an allowance for a 
40 hour training course. 

IIHC 

IIHC 

IIHC 

Operator, Environnental 
Restoration Ops 

Allowance for 40 hr Training 

All owance for Maintainence 
Ma nual s 

Personnel Training 

• 

27.62 
40 .00 HR 85302 1,105 

0.00 
1 .00 LS 0 

0.00 
1 . 00 LS 0 

----- ------
1,105 

0 .00 0 . 00 
0 0 

0 .00 0.00 
0 0 

0. 00 0.00 
0 0 

-------- --- ---------- -
0 0 

UNIT CST 

0.00 
0 

800 . 00 
800 

5000.00 
5, 000 

- - ---------
5,800 

TIME 13:46 :03 

DETAIL PAGE 26 

TOTAL COS I 

27.62 
,. 105 

800 . 00 
800 

UNIT C05I 

27 .62 

BOO . DO 

5000 .00 
5, 000 5000.00 ti 

6,905 0 
ti t!:! 
~ ~ 
~ - r' 

I 

• 'f 
I 

°' -1 
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\led 14 Sep 1994 

DETAILED ESTIMATE 

9'H 329 I .1386 

U.S. Arlll'f Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
WHC. Westinghouse Hanford C~ny 

T IHE 13:46:03 

DETAIL PAGE 27 

- - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - -- - -- - - - - -- - - --- - --- - - - - - - - . . - - - - - . - -- - - -- - - - - -- - - - -- - - - - - - - - - - - - - - - - - - . - - . - - - - . - - - - - - - - - - - - - - - - - - -- - - - - - - - -- - - - - - - - - - - - - . - - . - - - .. - - - - - - -
llltC: 13. Physical Treatment QUANTY UOM CREII 10 
--- -- ----- - -- --- -- -- ----- -- -- - - --- - -- -- - -- - --- - ---- -- --- ------ -- - ---- -- -- --- - - - - - - - - - -- - - ----- - - - - - - ------- . - - -- - - - ----- --- - --- ----·-·-···--- ---- - - - -- -- --- --- - - - -- --- -- - - --

LABOR EOUIPHNT HAT/SUPP UNIT CST TOTAL CO, I UN IT COS! 

\IHC:13 . 21 . 06. Operation and Haint (Yrs 1- 12 ) 

A~sU11)tions : 

IIH C 

ll ltC 

IIH C 

111ir: 

1. Treatment facility will be ful ly staffed with 2 FTE's per shift, 3 
shifts per dey, 7 days per week. 
(365 days/yr x 24 hrs/day= 6760 hrs) 

2. Reve rse Osmosis filters will be replaced every week for the 
12 -year lifecycle . 

3 . 2 FTE crew will be c~sed of th e following ment>ers : 

supervisor 
operator 

0 . 25 ea 
1.00 ea 
0.50 H 
0.25 ee 

TP tech s upport 
maintenance engineer 

Technician, Envirorwnental 
Res toration Ops Supervisor 2190.00 HR . 0 . 25 ea 

Opera t or, Environmental 
Restorati on Ops - 1 ea 8760.00 HR 

Technician, Heal th Physics 
0.50 ea 4380 00 ltR 

Skilled Craft , Envi r o nmc ntal 
Re ~t cirat i on Op:~ Maintenance 2190 .OU II R 

0.25 ea 

65201 

85302 

33201 

65301 

28.80 
63,080 

27.62 
241,984 

39. 72 
173,956 

27 . 62 
60,496 

IJltC All owance fur Elec tri c ity 
\Jell s : 1266 kll·hr/d 39/~94~ LIIH 

0 . 00 

\IH C 

\lltC 

RO System: 1382 kW·hr/d 
Recofll)r Evap: 4032 kll · hr/d 

(60 kll · hr/1000 gal) 
Rotary Filter/DrUll: 4213 kW · hr/d 
ASSUlle 24 hrs/day x 365 days/yr 
Total = 3, 975,945 kW·hr/yr 

Allowance for \later Usage 
Assume 1000 ga l per month usage 12000 GAL 
for the 12 year lifecycle 

RO Sys t em Chem ica l s 
Inc ludes ~cale inhibitors, •••••••• UAL 
$0.29/1000 gal 
350 gpm K 1440 m/d X 365 d/y 
183,960 , 000 ge l /yr 

0 

0.00 
0 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

0.00 
0 

u.uo 
0 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

0 . 00 
0 

0.00 
0 

0 00 
0 

0 .00 
0 

0.00 
0 

0 . 00 
0 

0.00 
0 

0.00 
0 

0 . 00 
0 

0.00 
0 

0 . 04 
159, 036 

0 . 02 
240 

0 .00 
55,166 

26 . 60 
63,060 

27 .62 
241,984 

39. 72 
173. 9S 6 

27 .62 
l O, 496 

0 . U4 
l~Y , 036 

0 . 02 
240 

U.00 
55, 186 

28.60 

27 . 62 

l'i . 1? 

?I (,/ 

U. U4 

0 . 02 

u.uu 

0 
0 

0 tT1 
---p.J ~ 

~r-' 
I 

• \.0 
-""' I 
0\ 
--l 
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lled 14 Sep 1994 

DETAILED ESllMATE 

91f I 329 I .. 1387 

U.S. Ar,ny Corps of Engineers 
PROJECT HARER•: HANFORD; ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
WHC. Westinghouse Hanford C011')8ny 

TIME 13:46:03 

DETAIL PAGE 28 

- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - -- -- -- --- - - ----- - -- -- - - - - - . - - - - - - - - - - -- - - - --- - - ------- - - - - - - - -- -- - - - - -- - - - - - - - - - . . - - . - - - - - -- - - ------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
IIHC:13 . Physi cal Treatment QUANTY UOM CREII ID LABOR EOUIPMNT HAT/SUPP UNIT CST TOTAL COST UNIT COS! -- - - --- ----- --- ------ -- -- . --- ---- ----------------- --- ........... . ---------- --- --- - --- -- ----- ---- ---- - ---------- -- -- - ----· --------- -- --------. - ---- ---- - .. -- -- -·--· - - - -- --- .. - ---. 

IIHC Di spos al Fee for Reverse 0 . 00 0 . 00 0 . 00 2 . 59 2 . 59 Osioosia Filters 4160.00 CF D 0 0 10,774 10,774 2 .59 Assune disposal at ERDF for 
years 1·12 of the 12-year 
lifecycle 
As sume eac h filter to be 
40 cf 

IIHC Di sposal Fee· Evaporation Cake 0.00 0 . 00 0 . 00 2.59 2. 59 Assune disposal et EROF for 16060 CF 0 0 0 41,595 41,595 2.59 years 1·12 of the 12-year 
lifecycle 
350 9pm x 325 ppm= 22 cf/day 
22 cf x 365 ddys = 8030 cf/year 
As sume SOX volune increase to 
stabilize evaporation cake 
1.5 • 8030 cf/yr= 12,045 cf/yr 

H IIHC S2 Rever se Osmosis Filter 0 . 00 0.00 3470.08 0.00 3470 . 08 Replacement 104 . 00 EA 0 0 360,889 0 360,889 3470 . 08 Assune replacement of 2 filters 
on a weekly basis 
(52 wk/yr x 2 filters/wk) 

----------- ----- - ---- · ··----- ---- ------- -- -- -- -- -------
Ope ration and Haint (Yrs 1- 12) 1. 00 YR 539,519 0 360,889 266,836 1,167,243 1167242. !19 

0 
0 

0 tr1 --..., 
:;d ~ 

:::-• r' 
I 

• \0 
~ 
I 

0\ 
-..) 



lied 14 Sep 1994 

DETAI LE D ESTIMATE 

9'i· I 329 i .. 1388 

U. S. Army Corps of Engineers 
PROJECT HARERO : HANFORD: ER PROGRAM• N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MOOEL 
WHC. West inghouse Hanford C"""9ny 

TIME 13 :46 :03 

DET AI L PAGE 29 

- - - - - - - - - . - .. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- - --- - - - - . - - - - - - - - .. - - - - - --- - - - -- - - - -- - - - - - - --- - - - -- -- - - - - - - - - . - - - - - - - - - - -- -- - - - -- -- - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . -
IIHC:13. Physica l Treatment QUANTY UOM CREI/ ID LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COST UN IT C05 I 

1/flC : 13 . 21 . 11 . Prepare ArvlUal Report (Yr 1) 
As sune 2 FTE'& for 6 110nths tech yca1· . 

II IIC Eng ineer, Env i r oNTlental 43.34 0 . 00 0 . 00 0 .00 43. 34 Res to rat i on Ops 1 ea 1040 .00 HR 85101 45,074 0 0 0 45,074 43 . 34 
1/IIC Sc i en t i s t , Env irom>ent a l 43 .34 0 .00 0.00 0. 00 43. 34 Res t ora ti on Ops 1 ca 1040 .00 HR 85 102 45,074 0 0 0 45, 074 43 . 34 ------. ---- -------- --- - - - - - - ----- ------- ---- --- --- -- ---Pr epare Amual Repor t (Yr 1) 2080 . 00 HR 90,148 0 0 0 90, 148 43 . 34 
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I.led 14 Sep 1994 

DETAILED ESTIMAlE 

9'f I 329 f .. 1389 

U.S. Arw, Corps of Engineers 
PROJE CT HARERO: HANFORD: ER PROGRAM· N AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
WHC . Westinghouse Hanf ord C~ny 

IHI[: 13 . ~hy s i ca l Treatment QUANIY UClM CREI.I ID U GG R EOU IPMM l HAT/SUPP 

I.IHC:13 . 21. 12. Prepare Annual Report (Yrs 2- 12) 
Assune 66X effort of Year 1 Annual Report (2 FTE's for 4 months each year) 

I.III C 

I.IHC 

Enginee r , Envirorcnenta l 
Restorati on Ops 

Sci entis t, Envirorwnental 
Re s t orati on Ops 

Prepare Annual Report (Yrs 2· 12) 

Reverse Osmosi s 

Physical Treatment 

l.lestinghouse Hanford C~any 

HANF ORD: ER PROGRAM 

695 .00 HR 85101 

693.00 HR 85102 

1. 00 YR 

43.34 
30,035 

43 . 34 
30,035 

60 , 070 

690,842 

690 , 842 

691,505 

70S ,0S3 

0.00 
0 

0.00 
0 

0 

0 

0 

0 

2, 925 

0.00 
0 

0 .00 
0 

0 

360,889 

360 , 889 

360,889 

367,896 

UNIT CST 

0 . 00 
0 

0.00 
0 

0 

272,636 

272,636 

376 , 249 

6 , 216,409 

TIME 13:46:03 

DETA IL PAGE 30 

lOIAL COS! 

43 . 34 
30,035 

43.34 
30,03S 

60,070 

1,324,366 

1,324,366 

1,428,642 

7,292 , 282 

UN 11 COS I 

43.34 

43 . 34 

60069 .93 

--



lled 14 Seµ 1994 

9'~· 13291 .. 1390 

U.S. Ar"'( Corps of Engineers 
PROJECT HARERO: HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION MODEL 
•• LABOR BACKUP•• 

-------

TIME H:46:03 

BACKUP PAGE 

- - - -- - - - - - - - - - - - - - -- - - - - - - - - - --- - - --- --- - - -- - --- - --- --- - - - - - . - -- - - - - . - - - - - - - - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - - -
SRC LABOR ID ****TOTAL****------------- ---- ---- - - -- ---- -- -- - - --- - ---- --DESCRIPTION 
--- -- --- -- -- - - - - --- ------ --- - - --- - ----- -- -- -- -- -- ----------- ----- -- ----. --- ------- ------- ---·· -------·------ --- -- ------------- ---- -------- -- -- --- - -- --- -- - - - - - - - -- - -- - - - - - - -

BASE OVERTM TXS/INS FRNG TRVL RATE UOM UPDATE DEFAULT HOURS 

fPC 0029 Laborer Group · 1 15 .84 0.0¾ 28.7'1.. 3.57 1.25 25.20 HR 07/09/93 0. 00 96 FPC 0030 Laborer Group · 2 16.09 a.ox 28.SX 3.57 1.25 25.50 HR 07/09/93 0.00 96 FPC 0039 Group·6 Power Equipment Operator 18.02 a.ox 27.4X 4.90 1.25 29.10 HR 07/09/93 0.00 32 IIHC 33201 Technician, Health Phyaica 28.78 a.ox 38.0X 0.00 0.00 39 . 72 HR 01/07/94 0 . 00 4380 IIIIC 85101 Engineer, Enviroronental 35 .38 a.ox 22.SX 0 . 00 0.00 43.34 HR 01 /07 /94 0 .00 1733 IIHC 85102 Scientist, Enviroronental 35.38 0.0¾ 22 . SX 0.00 0.00 43 .34 HR 01/07/94 0.00 1733 IIHC 85201 Technician, Enviroronental 22.55 a.ox 22.5X 0.00 0.00 27 .62 HR 01/07 /94 0 . 00 2214 IIHC 85301 Skilled Craft, Envirormental 22.55 0.0¾ 22.5X 0.00 0 . 00 27.62 HR 01/07/94 0.00 2190 IIHC 85302 Operator, Enviroronental 22.55 o.ox 22.5X 0.00 0.00 27.62 HR 01/07/94 0 . 00 8800 
\ ., 

t:J 
0 

t:J m 
---'""1 :;i;:, PJ 

:::, t' 
I 

• \0 
+:>-

I 

°' ---:i 
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9'i.· I 3Z9 I .. I 39 I 

U. S. Army Corps of E011ineers 
PROJE CI HARERO : HANFORD: ER PROGRAM· H AREA REVERSE OSMOSIS 

REVERSE OSMOSIS REMEDIATION M()()EL 
•• EQUIPMENT BACKUP** 

-- - - -- - -- -- -- --- - -- -- --- -- --- -- ---- ---- --- -- ---. . --. --- --- - - -. - - -- -- --- ------ --- -. ---- ---- ---- --- ------ - -. -. - --- -. --•* 
SRC EQUIP ID 

Mi l H30BA001 
Hll T50F0004 
Mil XMIXX020 

DESCRIPTION 

HY O EXCAV , TRK MTD, .5 CY BKT,6X4 
TRK , H~Y,4X4,F250,3/4T,6800 GW 
Small Tools 

DEPA 

14 .36 
1. 58 
0.46 

CAPT 

3 . 58 
0 . 39 
0 . 17 

FUEL 

4.07 
2.67 
0. 13 

FOG EC REP TR ~R TR REP TOTAL UOH 

1.4 
0.7 
0.0 

9 .63 
1.60 
0.57 

0.96 
0. 27 

0 . 15 34 . 44 HR 
0.04 7. 31 HR 

1. 39 HR 

I IHE 13 :46:03 

BACKUP PAGE 2 

TOTAL ** · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
HOURS 

32 
32 
64 

Cl 
0 

Cl ~ ..., 
:;:cl i:,l 

;:::-, r-' 
I 

• ,o 
.i:,:,. 
I J, 0-
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