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1.0 Objective:

CH2M HILL Hanford Group, Inc. (CH2M HILL) is planning to construct Low Activity Waste (LAW) treatment and immobilization systems to supplement the LAW treatment and immobilization capacity provided by the Waste Treatment and Immobilization Plant (WTP). Aqueous mixed waste (waste with both hazardous and radioactive components) retrieved from single-shell saltcake tanks and double-shell salt slurry tanks may be classified as low-curie, medium-curie, or high-curie, depending on the activity of radionuclides (primarily 137Cs) in the retrieved waste.  Low-curie waste may be routed directly to the supplemental LAW systems, and high-curie waste may be routed directly to the WTP feed tanks. Medium-curie waste may be routed to a Pretreatment System capable of separating the medium-curie waste into two or more streams, one of which would become the high-curie feed to the WTP, and one or more of which would become the low-curie feed to the supplemental treatment systems.  The Department of Energy is not expected to make a decision regarding the production-scale supplemental treatment immobilization technology (steam reforming or bulk vitrification) before 2006.  The objective of this subcontract is to provide technical and engineering feasibility, laboratory-scale performance, and design information for the Pretreatment System.  
Section 3.0 includes the scope of both Phase I and Phase II; Phase II will be included as an option to this subcontract.
The objective of Phase I is to provide a Pretreatment Process supported by laboratory-scale data and associated computer modeling. This work will demonstrate the technical feasibility of a Pretreatment technology capable of performing the separations described above, using simulated Hanford tank waste.  Selection of the technology is up to the Subcontractor, however 137Cs ion exchange has been adequately dealt with elsewhere, and is not a candidate technology for consideration within the scope of this SOW.  

The objective of Phase II is similar to that for Phase I, but the laboratory testing will be done using actual Hanford tank waste samples.  (Laboratory handling and testing of the actual Hanford tank waste samples and related disposal actions will all be obtained under a “Work for Others” (WFO) agreement. Additional development of the concepts introduced in Phase I will also be expected.
Phase I and Phase II are each comprised of two tasks, one applied to retrieved, dissolved single-shell tank saltcake waste, and the other applied to double-shell tank supernatant liquid waste.
This work provides technical and administrative functions or program support services where the products to be generated by the services are subject to control by established CH2M HILL program controls and review/approval processes. The adequacy and quality of the products to be generated will be evaluated, in part, on compliance with the following:

· TFC-ENG-DESIGN-C-10, Rev A-6, Effective Date 07/28/2004, Engineering Calculations
· TFC-ENG-DESIGN-C-18, Rev A, Effective Date 12/10/2003, Testing Practices

· TFC-PRJ-SUT-C-01, REV B-1, Effective March 30, 2004,  Test Plan Preparation
2.0 Background/Introduction:
Information concerning the programmatic context and technical scope of the Medium/Low Curie Pretreatment Alternative project is presented in the following sections.
2.1 Programmatic Background and Context
The Department of Energy-Office of River Protection (DOE-ORP) is responsible for the remediation of the Hanford Site tank farms, including 53 million gallons of mixed waste (waste with both hazardous and radioactive components) contained in 149 single-shell tanks (SST) and 28 double-shell tanks (DST).  ORP manages the River Protection Project (RPP).  In the current approach to tank waste remediation under the RPP, waste retrieved from the tanks will be partitioned to separate the high-level waste (HLW) constituents from the large volumes of LAW in the tanks.  The HLW constituents are to be vitrified in the WTP, stored onsite, and ultimately disposed of in the offsite national repository.  The LAW also would be vitrified in the WTP and then disposed of onsite in trenches that comply with the Resource Conservation and Recovery Act of 1976 (RCRA) as amended, including the Land Disposal Restrictions of 1984, and with DOE Order 435.1, Radioactive Waste Management. 

Under a consent order entered into by the Washington State Department of Ecology (Ecology), the U.S. Environmental Protection Agency (EPA), and the ORP, the treatment of all Hanford Site tank waste is to be completed by 2028. The Mission Acceleration Initiative (MAI) was developed to help ensure that the 2028 tank waste treatment milestone would be met. A key element of the MAI is the testing, evaluation, design and deployment of supplemental LAW treatment and immobilization technologies to provide additional LAW processing capacity.
In the first quarter of fiscal year (FY) 2004, DOE-ORP decided that the supplemental technology known as Bulk Vitrification would undergo further development.  The Bulk Vitrification process can tolerate higher levels of certain waste components (e.g. sulfate) than the WTP.  A Pretreatment System for the LAW is required to ensure that these problematic waste components are diverted preferentially to the Bulk Vitrification facility, while radionuclides (primarily 137Cs and 99Tc) are diverted preferentially to the WTP.  Identification and proposed disposition of problematic waste components (other than those listed herein) are within the scope of this SOW.
2.2 Technical Overview

The Pretreatment System will receive dissolved saltcake waste (retrieved from SSTs) and/or dissolved salt slurry waste (from DSTs).  The function of the Pretreatment System will be to separate the waste into two or more streams, one of which will be routed to the WTP feed tanks.  The remaining stream(s) will be routed to one or more Supplemental Treatment Systems, one of which will be considered to be Bulk Vitrification for the purposes of this SOW.  The Pretreatment System will be an integral component of an overall waste treatment system (see Figure 2-1).
The production Pretreatment System (i.e., full-scale process and facility) will be designed to process 10 gallons per minute (gpm) of dissolved saltcake (SST) or salt slurry (DST) waste that has a soluble sodium ion concentration of nominally 5-7 M.  One of the constraints of the full scale deployment shall be that no major, new capital facilities shall be required at Hanford to implement the concept.
Figure 2-1
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In the performance of the subcontract it is the Subcontractor’s responsibility to identify all secondary waste streams (i.e., any output stream other than the Pretreatment product streams, for example scrubber solutions, off gases). It is the Subcontractor’s responsibility to identify secondary waste disposition options, and make recommendations if the secondary waste streams are to be disposed on the Hanford site.   
Phase I of the Medium/Low Curie Pretreatment Alternative subcontract is composed of two tasks.  Task 1 is development and laboratory-scale demonstration of a Pretreatment System process for dissolved SST saltcake, using simulated dissolved saltcake provided by CH2M HILL.  Task 2 is development and laboratory-scale demonstration of a Pretreatment System process for DST supernatant liquid, using simulated waste provided by CH2M HILL.  Phase I will have as a deliverable a document describing the Pretreatment Process and its full scale deployment to meet the River Protection Project objectives.
Phase II of the subcontract will involve two similar tasks as for Phase I, except the laboratory-scale demonstration will be performed on actual tank waste samples provided by CH2M HILL. The receipt, handling, testing and lab analysis of the actual tank waste samples shall be performed by a national laboratory under a WFO agreement.   

3.0
Scope
3.1
Phase 1: Simulants

The following subsections describe the work scope for the two tasks that comprise Phase I. These activities are Process Development and Laboratory-Scale Demonstration of the Pretreatment System for SST Dissolved Saltcake (Task 1) and DST Supernatant Liquid (Task 2).

3.1.1
Phase I, Task 1 – SST Dissolved Saltcake

The Subcontractor shall perform a laboratory-scale demonstration of a Pretreatment process capable of separating dissolved saltcake waste into waste streams that would provide suitable feed to the WTP and to the Bulk Vitrification facility.  The demonstration will be performed using simulated waste samples provided by CH2M HILL.  

The composition of the Pretreatment facility feed solution (i.e., the dissolved saltcake) will vary significantly during the course of retrieval of the waste from any given tank.  At the beginning of the retrieval process, the dissolved saltcake solution will have relatively high concentrations of 137Cs, sodium hydroxide, sodium nitrate, and other highly-soluble sodium salts.  Later in the retrieval process, the solution will have relatively high concentrations of less-soluble sodium salts such as sulfate, phosphate, fluoride, and oxalate.  Therefore, the proposed Pretreatment Process will need to be capable of handling a broad range of feed compositions.  Simulated waste samples representing early and late stages of the retrieval process will be provided by CH2M HILL.  Table 1 shows the approximate concentrations of chemicals in the early and late SST feed solutions, though minor adjustments may be made in the simulant compositions at the discretion of CH2M HILL prior to the start of the subcontract.

Table 1.  Approximate Expected Chemical Concentrations (Molarity) in SST Feed Solutions

	Analyte
	Earlya Feed
	Latea Feed

	Density (g/mL)
	1.41
	1.16

	Na+
	8.70
	2.90

	Al3+
	0.48
	0.04

	Cr6+
	0.08
	0.01

	K+
	0.03
	0.01

	NO3-
	3.90
	1.60

	OH-
	1.50
	0.01

	CO32-
	0.92
	0.27

	NO2-
	0.59
	0.07

	SO42-
	0.14
	0.17

	PO43-
	0.04
	0.05

	Cl-
	0.08
	0.01

	F-
	0.03
	0.10

	C2O42-
	0.01
	0.02

	137Csb (μCi/mL)
	100
	10


aEarly Feed means composition of dissolved saltcake early in the retrieval process; Late Feed means composition of dissolved saltcake late in the retrieval process.

b: The simulant will not contain radioactive cesium; the activity shown in the table is representative of the levels expected in actual waste (e.g., Phase II samples).  The simulant will contain non-radioactive cesium at a concentration representative of the total cesium present in the early and late SST Feed Solutions.
The method(s) used for achieving the required separations are up to the Subcontractor, and the Subcontractor shall specify the method in the proposal.  The minimum acceptable requirements and the desired targets for the process are shown in Table 2.  The degree to which the Phase I demonstration results exceed the minimum acceptable requirements and approach or exceed the desired targets will play a role in selection of which process(es) will be selected and funded for Phase II.  Other factors are those covered in the Phase I Test and Demonstration Final Report (Deliverable 4.1.3) and Pretreatment Process Plan (Deliverable 4.1.4).

Table 2.  Minimum Acceptable Requirements and Desired Targets for Pretreatment Process

	Pretreatment Output Stream
	Criterion
	Minimum Acceptable Requirement
	Desired Target

	Bulk Vitrification Feed
	137Cs activity
	< 0.05 Ci/L
	< 0.0012 Ci/L

	
	Na+ concentration
	5 M (+/- 20%)
	5 M (+/- 10%)

	
	Na+ split
	contain at least 50% of the Na+ in the input stream
	contain at least 90% of the Na+ in the input stream

	
	Contaminants of Concerna
	TRU concentration must be less than 100 nCi/g
	TRU concentration must be less than 100 nCi/g

	WTP Feed
	sulfate:sodium mole ratio
	<0.01
	≤ 0.0022

	
	DST storage
	must meet DST storage requirements and pipeline transfer requirementsb
	must meet DST storage requirements and pipeline transfer requirementsb


aContaminants of Concern include (for this application) 137Cs, 129I, 99Tc, 90Sr, 79Se, 14C, total uranium, total alpha isotopes, Cr(VI), nitrate, nitrite, sulfate, and phosphate.

bSee Appendix A.

The Subcontractor is responsible for ensuring that all testing and demonstration activities needed to support the Subcontractor’s process flowsheet and design efforts are performed.  The Subcontractor shall include all testing necessary to verify process products will meet waste acceptance characteristics as defined above; these need to be agreed upon as part of Phase I deliverables.  The Subcontractor will perform sufficient analytical measurements to provide process mass balance figures for the following analytes (minimum):  Na+, Al3+, CrO42-, F-, NO2-, NO3-, PO43-, SO42-, C2O42-, CO32-, OH-, %H2O, and density.  In addition, the Subcontractor must provide calculated (not measured) mass balance figures for Cs+, Sr2+, TcO4-, I-, and U(total).  

The Subcontractor is required to have an acceptable Quality Assurance (QA) program covering the analytical methods employed, as demonstrated by EPA or state certification of the program.  Certification through other QA standards, such as ISO17025, is an acceptable alternative, as long as the laboratory can demonstrate analytical proficiency through periodic analysis of performance evaluation samples.
Availability of Simulated Waste for Phase I Task 1 Process Testing

CH2M HILL will provide to the Subcontractor two samples of simulated dissolved saltcake.  The simulants will be clear (no solid phase) aqueous solutions with compositions approximately matching the Early Feed and Late Feed as shown in Table 1 (with exact concentration to-be-determined by CH2M HILL).  The volume of each sample will be two (2.0) liters.  (Refer to Section 7.2 for direction regarding disposition of wastes and unused samples).
The initial simulant samples will be shipped to the Subcontractor within 6 weeks after the subcontract award.  CH2M HILL is responsible for transportation of all simulant samples from the Hanford site to the Subcontractor’s facility where testing is to be conducted.

The Subcontractor may prepare additional simulants of the same or different formulas than provided by CH2M HILL and conduct testing as agreed to in the Subcontractor’s Testing and Demonstration Plan (e.g., to develop/optimize flowsheet parameters).  The “recipe” for the CH2M HILL simulants will be provided to the Subcontractor along with the simulant samples. 

3.1.2
Phase I Task 2 – DST Supernatant Liquid
The Subcontractor is responsible for ensuring that all testing and demonstration activities needed to support the Subcontractor’s process flowsheet and design efforts are performed.  The Subcontractor shall include all testing necessary to verify process products will meet waste acceptance characteristics as defined below.

The simulated waste sample provided by CH2M HILL will be a clear liquid (no solid phase) representing supernatant liquid pumped from a DST with in-line dilution to 7 M sodium.  The work scope for Task 2 includes processing of the simulated waste with the goal of dividing the waste into feed streams for the WTP and the Supplemental Treatment System (which is defined as Bulk Vitrification for the purposes of this Statement Of Work).  Table 3 shows the current composition of the supernatant liquid in four typical DSTs, adjusted to 7 M sodium.

The method(s) used for achieving the required separations shall be those selected by the Subcontractor and identified in the proposal.  The minimum acceptable requirements and the desired targets for the process are the same as those for Task 1, and are shown in Table 2.  The degree to which the Phase I demonstration results exceed the minimum acceptable requirements and approach or exceed the desired targets will play a role in selection of which process(es) will be funded for Phase II, similar to Task 1, as noted in Section 3.1.1  The Subcontractor will perform sufficient analytical measurements to provide process mass balance figures for the following analytes (minimum):  Na+, Al3+, CrO42-, F-, NO2-, NO3-, PO43-, SO42-, C2H3O2-, CO32-, OH-, %H2O, and density.  In addition, the Subcontractor must provide calculated (not measured) mass balance figures for Cs+, Sr2+, TcO4-, I-, and U(total).  

The Subcontractor is required to have an acceptable Quality Assurance (QA) program covering the analytical methods employed, as demonstrated by EPA or state certification of the program.  Certification through other QA standards, such as ISO17025, is an acceptable alternative, as long as the laboratory can demonstrate analytical proficiency through periodic analysis of performance evaluation samples.
Availability of Simulated Waste for Phase I Task 2 Process Testing

CH2M HILL will provide to the Subcontractor a sample of simulated DST supernatant liquid within 6 weeks of subcontract award. The simulant will contain approximately 7 M sodium ion, with the major anions being (in roughly decreasing order) nitrate, nitrite, hydroxide, aluminate, carbonate, chloride, acetate (representing total organic carbon), fluoride, sulfate, and phosphate.  The exact composition of the simulant will be determined by CH2M HILL, and will not differ substantially from the compositions shown in Table 3.  The volume of the simulant will be two (2.0) liters.  (Refer to Section 7.2 for direction regarding disposition of wastes and unused samples).
Table 3. 

Approximate Expected Supernatant Chemical Concentrations (Molarity) in DST Feed Solutions

	Analyte
	AN-103
	AN-104
	AN-105
	AW-101

	Density (g/mL)
	1.46
	1.41
	1.43
	1.45

	Na+
	7.00
	7.00
	7.00
	7.00

	Al3+
	0.74
	0.91
	1.01
	0.76

	K+
	0.28
	0.11
	0.11
	0.59

	Cr6+
	0.007
	0.004
	0.003
	0.001

	OH-
	3.68
	2.46
	2.11
	3.72

	NO3-
	1.34
	1.74
	1.71
	1.78

	NO2-
	1.86
	1.68
	1.71
	1.49

	Cl-
	0.18
	0.15
	0.18
	0.11

	CO32-
	0.06
	0.12
	0.12
	0.08

	C2H3O2-(a)
	0.08
	0.08
	0.12
	0.09

	F-
	0.019
	0.003
	0.013
	0.025

	SO42-
	0.008
	0.011
	0.008
	0.005

	PO43-
	0.006
	0.016
	0.005
	0.004

	C2O42-
	0.004
	0.005
	0.004
	0.004

	137Cs(b) (μCi/mL)
	490
	370
	310
	300


aAcetate may be considered a stand-in for total organic carbon, consisting of a number of small-molecule oxy-anions such as formate, acetate, or citrate.
b The simulant will not contain radioactive cesium; the activity shown in the table is representative of the levels expected in actual waste (e.g., Phase II samples).  The simulant will contain non-radioactive cesium at a concentration representative of the total cesium present in the DST Feed Solutions.
The initial simulant sample will be shipped to the Subcontractor within 6 weeks after the subcontract award .  CH2M HILL is responsible for transportation of all simulant samples from the Hanford site to the Subcontractor’s facility where testing is to be conducted.

The Subcontractor may prepare additional simulants of a different formula than provided by CH2M HILL and conduct testing as agreed to in the Subcontractor’s Testing and Demonstration Plan (e.g., to develop/optimize flowsheet parameters).  The “recipe” for the CH2M HILL simulant will be provided to the Subcontractor along with the simulant sample. 
3.1.3
Phase I Testing and Demonstration Plan

The Subcontractor shall prepare a Phase I Testing and Demonstration Plan that shall describe the testing and demonstration work activities planned to support Phase I Task 1 and Task 2:

a) Pretreatment process flowsheet demonstration

b) Pretreatment process flowsheet computer modeling using the Environmental Simulation Program by OLI, Inc.( and the associated Hanford Tank Waste Data Base or equivalent
c) Environmental permitting  (See Section 7.2 for direction regarding notification requirements)
d) Establishment of the safety basis.

The Phase I Testing and Demonstration Plan shall include test procedures, standards, and Quality Assurance/ Quality Control (QA/QC) controls, and shall meet the requirements of CH2M HILL procedures TFC-ENG-DESIGN-C-18, Testing Practices and TFC-PRJ-SUT-C-01, Test Plan Preparation.
CH2M HILL and the Subcontractor shall mutually agree (Deliverables associated with 4.1.1-1 and -2) to the scope of testing and demonstration activities that the Subcontractor shall conduct during Phase I of this subcontract before the Subcontractor initiates any test activities. The Subcontractor shall submit a final Phase I Testing and Demonstration Plan that incorporates CH2M HILL comments.
The Subcontractor shall conduct the minimum testing described in this Statement of Work during Phase I of this subcontract as part of the Subcontractor’s Phase I Testing and Demonstration Plan.  The Subcontractor shall use the simulated dissolved saltcake waste solutions provided by CH2M HILL to conduct these tests.  The Subcontractor may propose additional testing and demonstration activities, and the associated rationale, in the Subcontractor’s Phase I Testing and Demonstration Plan. The additional testing may include preparation of additional simulated waste solutions by the Subcontractor.  

3.1.4
Phase I Test Reports 

The Subcontractor shall prepare Test Reports (described below) that present the results of the required testing and engineering analyses.  The Subcontractor shall include in the engineering analyses the technical basis, references, calculations, and assumptions used to demonstrate compliance with the performance requirements listed above.  

The Subcontractor shall submit to CH2M HILL for review and comment a draft Phase I Test and Demonstration Final Report that describes the Task 1 and Task 2 tests and the results of tests conducted with simulated waste, including a comprehensive assessment of data quality (e.g., data validation) in accordance with QA/QC criteria specified in the Subcontractor’s Phase I Testing and Demonstration Plan.  The test report shall be linked to the specific activities described in the Testing and Demonstration Plan.  The Subcontractor shall submit the approved Phase I Test and Demonstration Final Report (Deliverable 4.1.3-2) within 2 weeks after receipt of CH2M HILL comments on the draft document. The Phase I Test and Demonstration Final Report shall meet the requirements of CH2M HILL procedure TFC-ENG-DESIGN-C-18, Rev A, Effective Date 12/10/2003, Testing Practices.

Note that preliminary test results shall be incorporated into the Bi-Weekly Status Reports (see Section 4.1.2) as soon as they are generated. In this context, preliminary means reviewed for an initial assessment of data usability (only).  
3.1.5
Phase I Pretreatment Process Plan
At the conclusion of the subcontract, the Subcontractor shall submit a Pretreatment Process Plan describing the Subcontractor’s proposed Pretreatment Process and its full scale deployment path to meet the River Protection Project objectives.  The document shall include a description of the theory behind separations processes, material balances (flowsheet) for both SST Retrieved Saltcake waste and for DST supernatant liquid, and other specific items listed in Section 4.1.4.  If equipment is different for the SST waste processing than for the DST processing, supporting discussion should be provided.  The Pretreatment Process Plan shall be delivered to CH2M HILL within 40 weeks of the subcontract award.

3.2.
Phase II Actual Mixed Waste

The following subsections briefly summarize the work scope for the two tasks that comprise Phase II. As with Phase I, these activities are Process Development and Laboratory-Scale Demonstration of the Pretreatment System for SST Dissolved Saltcake (Task 1) and DST Supernatant Liquid (Task 2). National Laboratory support for the following shall be performed under a WFO agreement. 

· All handling of radioactive waste associated with Phase II (e.g., receiving waste samples, set up and conducting tests including analytical laboratory analysis, and disposal of all waste or shipping of that waste back to Hanford for disposal
· Input to subcontractor for draft and final Phase II Testing and Demonstration Plan (Deliverables 4.2.1-1 and 4.2.1-2) and review and concurrence with these prior to subcontractor submittal to CH2M HILL.  (The subcontractor will prepare the draft and final Phase II Testing and Demonstration Plan and provide to the National Laboratory any equipment specific to the proposed testing and demonstration that needs to be procured.)

· Input to the subcontractor sufficient documentation of testing and demonstration activities and analytical measurements to enable the subcontractor to meet the objectives of the statement of work.

· Input to subcontractor for draft and final Phase II Test and Demonstration Final Report (Deliverables 4.2.3-1 and 4.2.3-2) and review and concurrence with these prior to subcontractor submittal to CH2M HILL.
3.2.1
Phase II, Task 1 – SST Dissolved Saltcake

The Subcontractor shall work with the National Laboratory which will perform a laboratory-scale demonstration of a Pretreatment process capable of separating dissolved saltcake waste into waste streams that would provide suitable feed to the WTP and to the Bulk Vitrification facility.  The demonstration will be performed using actual mixed waste samples provided by CH2M HILL.  The composition will be similar to that provided in Table 1.  Actual composition as determined by laboratory analysis will be provided to the subcontractor and the National Laboratory at the time of the shipment of the radioactive waste by CH2M HILL to the National Laboratory.

The method(s) used for achieving the required separations shall be the method demonstrated in the Phase I work.  The minimum acceptable requirements and the desired targets for the process are shown in Table 2.  
The Subcontractor is responsible for ensuring that all testing and demonstration activities needed to support the Subcontractor’s process flowsheet and design efforts are performed.  The Subcontractor shall ensure that all testing necessary to verify process products will meet waste acceptance characteristics as defined above.  The Subcontractor shall ensure that sufficient analytical measurements are executed to provide process mass balance figures for the following analytes (minimum):  Na+, Al3+, CrO42-, F-, NO2-, NO3-, PO43-, SO42-, C2O42-, CO32-, OH-, %H2O, and density.  In addition, the Subcontractor must provide measured mass balance figures for Cs+, Sr2+, TcO4-, I-, and U(total) or the isotopes Cs-137, Sr-90, Tc-99, and I-129 and U(total).  


3.2.2
Phase II Task 2- DST Supernatant

The Subcontractor is responsible for ensuring that all testing and demonstration activities needed to support the Subcontractor’s process flowsheet and design efforts are performed.  The Subcontractor shall ensure that all testing is performed necessary to verify process products will meet waste acceptance characteristics as defined below.

The actual waste sample provided by CH2M HILL for Task 2 will be a clear (no solid phase) supernatant liquid pumped from a DST with in-line dilution to 7 M sodium.  The work scope for Task 2 includes processing of the actual waste with the goal of dividing the waste into feed streams for the WTP and the Supplemental Treatment System (which is defined as Bulk Vitrification for the purposes of this SOW).  As shown earlier, Table 3 provides the current composition of the supernatant liquid in four typical DSTs, adjusted to 7 M sodium.

The Subcontractor shall ensure that the method(s) used for achieving the required separations are the same as those demonstrated by the Subcontractor in Phase I for DST waste.  The minimum acceptable requirements and the desired targets for the process are shown in Table 2.  The Subcontractor shall ensure that sufficient analytical measurements are executed to provide process mass balance figures for the following analytes (minimum):  Na+, Al3+, CrO42-, F-, NO2-, NO3-, PO43-, SO42-, C2H3O2-, CO32-, OH-, %H2O, and density.  In addition, the Subcontractor must provide measured mass balance figures for Cs+, Sr2+, TcO4-, I-, and U(total) or the isotopes Cs-137, Sr-90, Tc-99, and I-129 and U(total).  


3.2.3
Availability of Actual Waste for Phase II Process Testing

CH2M HILL will provide to the National Laboratory two samples, two (2.0) liters each, of actual SST saltcake solution which have been filtered or centrifuged to remove solids.  One of these will be early retrieval feed and one late retrieval feed as with Table 1 providing the typical compositions. CH2M HILL will also provide DST supernatant liquid which is free of any solids.  The DST waste will not differ substantially from the compositions shown in Table 3.  The volume of the actual DST waste will be two (2.0) liters.  (Refer to Section 7.2 for direction regarding disposition of wastes and unused samples).
The initial actual waste sample will be shipped to the National Laboratory within 6 weeks after CH2M HILL exercises the option for Phase II, assuming that the National Laboratory is ready and able to receive the material at that time.   CH2M HILL is responsible for transportation of all actual mixed waste samples from the Hanford Site to the National Laboratory facility where testing is to be conducted.

The laboratory analysis for the CH2M HILL actual waste samples will be provided to the Subcontractor and to the National Laboratory along with the actual waste samples. 
3.2.4
Phase II Testing and Demonstration Plan

The Subcontractor with input from the National Laboratory shall prepare a Phase II Testing and Demonstration Plan that shall describe the testing and demonstration work activities planned to support Phase II Task 1 and Task 2:

a) Pretreatment process flowsheet demonstration

b) Pretreatment process flowsheet computer modeling using the Environmental Simulation Program by OLI, Inc.( and the associated Hanford Tank Waste Data Base or equivalent
c) Environmental permitting (See Section 7.2 for direction regarding notification requirements)
d) Establishment of the safety basis.

The Phase II Testing and Demonstration Plan shall include test procedures, standards, and Quality Assurance/ Quality Control (QA/QC), and shall meet the requirements of CH2M HILL procedures TFC-ENG-DESIGN-C-18, Testing Practices and TFC-PRJ-SUT-C-01, Test Plan Preparation.
CH2M HILL and the Subcontractor shall mutually agree (Deliverables associated with 4.2.1-1 and -2) to the scope of testing and demonstration activities that the Subcontractor shall conduct during Phase II of this subcontract before the Subcontractor initiates any test activities. The National Laboratory shall review and concur with this draft deliverable. The Subcontractor shall submit a final Phase II Testing and Demonstration Plan that incorporates CH2M HILL comments within 8 weeks after announcement of subcontract extension.  The National Laboratory shall review and concur with this final deliverable before the Subcontractor submits it to CH2M HILL.
The Subcontractor shall ensure that the National Laboratory conducts the minimum testing described in the following subsections during Phase II of this subcontract as part of the Subcontractor’s Phase II Testing and Demonstration Plan.  The National Laboratory shall use the actual mixed waste SST Salt cake solutions and DST supernatant liquid solutions provided by CH2M HILL to conduct these Phase II tests. 
3.2.5
Phase II Test Reports 

With input from the National Laboratory, the Subcontractor shall prepare Test Reports (described below) that present the results of the required testing and engineering analyses.  The Subcontractor shall include in the engineering analyses the technical basis, references, calculations, and assumptions used to demonstrate compliance with the performance requirements listed above.  

The Subcontractor shall submit to CH2M HILL for review and comment a draft Phase II Test and Demonstration Final Report that describes the Task I and Task 2 tests and the results of tests conducted with actual mixed waste, including a comprehensive assessment of data quality (e.g., data validation) in accordance with QA/QC criteria specified in the Subcontractor’s Testing and Demonstration Plan. The National Laboratory shall review and concur with the draft before submittal by the Subcontractor to CH2M HILL. The test report shall be linked to the specific activities described in the Testing and Demonstration Plan.  The Subcontractor shall submit the approved Phase II Test and Demonstration Final Report within 2 weeks after receipt of CH2M HILL comments on the draft document. The National Laboratory shall review and concur with the final report before submittal by the Subcontractor to CH2M HILL.  The Phase II Test and Demonstration Final Report shall meet the requirements of CH2M HILL procedure TFC-ENG-DESIGN-C-18, Rev A, Effective Date 12/10/2003, Testing Practices.

Note that preliminary test results shall be incorporated into the Bi-Weekly Status Reports (see Section 4.2.2) as soon as they are generated. In this context, preliminary means reviewed for an initial assessment of data usability (only).  
3.2.6
Phase II Pretreatment Process Plan
At the conclusion of the subcontract, the Subcontractor shall submit an update of the Pretreatment Process Plan (submitted at the end of Phase I) to incorporate any technical/process refinements, changes and enhancements deemed necessary or desirable on the basis of results from the Phase II work.  The document shall include a description of theory behind separations processes, material balances (flowsheet) for both SST Retrieved Saltcake waste and for DST supernatant liquid, and other specific items listed in Section 4.4.  If equipment is different for the SST waste processing than for the DST processing, supporting discussion should be provided. The Pretreatment Process Plan update document shall be delivered to CH2M HILL no later than August 8, 2006.  This update shall contain the deployment pathway with larger scale testing, if needed, and other steps needed for full scale deployment at Hanford Tank Farms.  This deployment pathway could be the basis for a Phase III (as a separate, subsequent subcontract) involving further engineering and/or pilot scale testing, conceptual design and analysis deemed necessary for the pursuit of full scale deployment.

4.0 
Deliverables:

4.1
Phase I - The Subcontractor shall prepare the following deliverables.
4.1.1
Phase I Testing and Demonstration Plan
As a part of the subcontract performance prepare a Phase I Testing and Demonstration Plan for execution of the Phase I work scope, both Tasks 1 and 2,  that identifies the proposed approach, methodology and major assumptions to be used in performing the work scope, in addition to a schedule and cost breakdown.  As a minimum, the Phase I Testing and Demonstration Plan shall include the Subcontractor’s:

a) Approach and methodology to execute the scope; describe the problem and the proposed solution, including the theory behind the proposed solution.

b) 
Laboratory test program; describe the type and number of experiments to be performed in the laboratory; identify the parameters that are important to the performance of the system; describe the type and number of measurements and analyses to be done with each experiment; describe how the data will be used to support the evaluation of the system performance with regard to the minimum acceptable requirements.
c) 
Detailed schedule

d) Cost estimate, including cost breakdown (labor, equipment, analytical costs, overhead)
e) Milestones and Deliverables

f) Health & Safety Program

g) Quality Assurance Program
The Phase I Testing and Demonstration Plan shall identify any proposed studies, analyses, and/or scope, including associated resource requirements, not addressed by this SOW that the Subcontractor deems necessary to satisfy the requirements and objectives of the scope. Associated rationale shall be explicitly stated.
A draft of the Phase I Testing and Demonstration Plan (deliverable 4.1.1-1) will be delivered to CH2M HILL within 4 weeks after the subcontract award.  The draft will be reviewed by CH2M HILL, and comments will be provided within 2 weeks of receipt of the draft. The final Phase I Testing and Demonstration Plan (deliverable 4.1.1-2), with comments incorporated, must be submitted to CH2M HILL for approval within 2 weeks of receipt of CH2M HILL comments.
4.1.2
Bi-Weekly Status Reports

The Subcontractor shall submit bi-weekly (every two weeks) status reports (deliverable 4.1.2) that present a summary of work performed; deliverable status; technical, cost and schedule issues/problems; and plans for the subsequent bi-weekly period.  Note that preliminary test results shall be incorporated into the Bi‑Weekly Status Reports as soon as they are generated.  In this context, preliminary means reviewed for an initial assessment of data usability (only).  Status reports should be approximately one page in length, and should be submitted electronically to the CH2M HILL Buyer’s Technical Representative.  The reports will be due at 12:01 pm Pacific time on every other Monday, beginning immediately after the award of the subcontract.

4.1.3
Phase I Test and Demonstration Final Report

The Subcontractor shall issue a final report on the outcome of the testing and demonstration activities, Phase I Test and Demonstration Final Report.  The final report shall include, at a minimum, the following sections covering Tasks 1 and 2:

a) Abstract (one paragraph)

b) Summary (one to three pages)

c) Experimental (details of methods used, equipment, reagents, conditions)

d) Laboratory Results (including physical and analytical measurement results)

e) Modeling Results (from flowsheet modeling with ESP)

f) Discussion (interpretation of data)

g) Acknowledgements (including source of funding)

h) References

A draft Phase I Test and Demonstration Final Report (deliverable 4.1.3-1) shall be delivered to CH2M HILL no later than 36 weeks after the subcontract award.  The draft will be reviewed by CH2M HILL, and comments will be provided within 2 weeks of receipt of the draft.  The approved Phase I Test and Demonstration Final Report (deliverable 4.1.3-2), with comments incorporated, shall be issued within 2 weeks after receipt of CH2M HILL comments on the draft.

4.1.4
Pretreatment Process Plan
Prepare a document describing the Subcontractor’s proposed Pretreatment Process, Pretreatment Process Plan (deliverable 4.1.4-1).  Include the following categories in the description:

a)
Include a diagram of the flowsheet for the process, including material balance.

b)
Describe the theory behind the separation steps.

c)
Describe the unit operations.

d)
Identify how the minimum performance requirements will be met.

e)
Indicate which specific steps or processes were tested/demonstrated in the laboratory.

f)
Extrapolate the laboratory results and analytical data to a full-scale facility, and discuss the associated uncertainties.

g)
Describe the equipment and facilities envisioned to be utilized or deployed at Hanford to implement this Pretreatment Process.

h)
Discuss the compatibility of this Pretreatment Process with current Hanford Baseline facilities and processes.

i)
Prepare a conceptual schedule for implementing this Pretreatment Process.

j)
Discuss the ease and costs of achieving concept deployment at Hanford Tank Farms.

k)
Discuss the total life cycle cost impact to Hanford Tank Farms of implementing this Pretreatment Process. 

A draft Pretreatment Process Plan (deliverable 4.1.4-1) shall be delivered to CH2M HILL no later than 36 weeks after the subcontract award.  The draft will be reviewed by CH2M HILL, and comments will be provided within 2 weeks of receipt of the draft.  The approved Pretreatment Process Plan (deliverable 4.1.4-2), with comments incorporated, shall be issued within 2 weeks after receipt of CH2M HILL comments on the draft.

Deliverables prepared under this SOW shall become the property of the U.S. Department of Energy (DOE) – Office of River Protection (ORP).

Table 4 shows a summary of the Phase I project schedule, including deliverables and associated project activities.  All dates are based on number of weeks following the subcontract award.
Table 4.  Phase I Project Schedule

	Activity
	Milestone
Number
	Due Date (in Weeks)
	For Public Release?

	Subcontract award (anticipated approximately November 1, 2004)
	--
	0
	

	Begin bi-weekly reports (due every other Monday 12:01 pm Pacific time)
	4.1.2
	--
	

	Submit draft Phase I Testing and Demonstration Plan 
	4.1.1-1
	4
	

	Receive CH2M HILL comments on draft  Phase I Testing and Demonstration Plan
	--
	6
	

	Ship simulated waste samples and simulant recipes from CH2M HILL to Subcontractor
	--
	6
	

	Submit approved Phase I Testing and Demonstration Plan
	4.1.1-2
	8
	Yes

	Submit draft Phase I Test and Demonstration Final Report
	4.1.3-1
	36
	

	Receive CH2M HILL comments on draft Phase I Test and Demonstration Final Report
	--
	38
	

	Submit approved Phase I Test and Demonstration Final Report
	4.1.3-2
	40
	Yes

	Submit draft Pretreatment Process Plan
	4.1.4-1
	36
	

	Receive CH2M HILL comments on draft Pretreatment Process Plan
	--
	
	

	Submit approved Pretreatment Process Plan (Anticipated approximately August 8, 2005)
	4.1.4-2
	40
	Yes


4.2 Phase II - The Subcontractor shall prepare the following deliverables.
4.2.1  Phase II Testing and Demonstration Plan

As a part of the subcontract performance prepare a Phase II Testing and Demonstration Plan for execution of the Phase II work scope, both Tasks 1 and 2,  that identifies the proposed approach, methodology and major assumptions to be used in performing the work scope, in addition to a schedule and cost breakdown.  As a minimum, the  Phase II Testing and Demonstration Plan shall include the Subcontractor’s:

a) Approach and methodology to execute the scope; describe the problem and the proposed solution, including the theory behind the proposed solution.

b) Laboratory test program; describe the type and number of experiments to be performed in the laboratory; identify the parameters that are important to the performance of the system; describe the type and number of measurements and analyses to be done with each experiment; describe how the data will be used to support the evaluation of the system performance with regard to the minimum acceptable requirements.
c) Detailed schedule

d) Cost estimate, including cost breakdown (labor, equipment, analytical costs, overhead) for the non National Laboratory costs
e) Milestones and Deliverables

f) Health & Safety Program

g) Quality Assurance Program
The Phase II Testing and Demonstration Plan shall identify any proposed studies, analyses, and/or scope, including associated resource requirements, not addressed by this SOW that the Subcontractor deems necessary to satisfy the requirements and objectives of the scope. Associated rationale shall be explicitly stated.

A draft of the Phase II Testing and Demonstration Plan (deliverable 4.2.1-1) will be delivered to CH2M HILL within 4 weeks after the Phase II option is exercised via a subcontract amendment.  The draft will be reviewed by CH2M HILL, and comments will be provided within 2 weeks of receipt of the draft. The final Phase II Testing and Demonstration Plan (deliverable 4.2.1-2), with comments incorporated, must be submitted to CH2M HILL for approval within 2 weeks of receipt of CH2M HILL comments.
4.2.2
Bi-Weekly Status Reports

The Subcontractor shall submit bi-weekly (every two weeks) status reports (deliverable 4.2.2) that present a summary of work performed, deliverable status, technical, cost and schedule issues/problems, and plans for the subsequent bi-weekly period.  Note that preliminary test results shall be incorporated into the Bi‑Weekly Status Reports as soon as they are generated.  In this context, preliminary means reviewed for an initial assessment of data usability (only).  Status reports should be approximately one page in length, and should be submitted electronically to the CH2M HILL Buyer’s Technical Representative.  The reports will be due at 12:01 pm Pacific time on every other Monday, beginning immediately after CH2M HILL exercises the option for Phase II.
4.2.3
Phase II Test and Demonstration Final Report

The Subcontractor shall issue a final report on the outcome of the testing and demonstration activities, Phase II Test and Demonstration Final Report.  The final report shall include, at a minimum, the following sections:

a) Abstract (one paragraph)

b) Summary (one to three pages)

c) Experimental (details of methods used, equipment, reagents, conditions)

d) Laboratory Results (including physical and analytical measurement results)

e) Modeling Results (from flowsheet modeling with ESP)

f) Discussion (interpretation of data)

g) Acknowledgements (including source of funding)

h) References

A draft Phase II Test and Demonstration Final Report (deliverable 4.2.3-1) shall be delivered to CH2M HILL no later than 36 weeks after CH2M HILL issues the Subcontract amendment to exercise Option for Phase II.  The draft will be reviewed by CH2M HILL, and comments will be provided within 2 weeks of receipt of the draft.  The approved Phase II Test and Demonstration Final Report (deliverable 4.2.3-2), with comments incorporated, shall be issued within 2 weeks after receipt of CH2M HILL comments on the draft.
4.2.4
Pretreatment Process Plan

Prepare an update of the Pretreatment Process Plan (deliverable 4.1.4-2 submitted at the end of Phase I) to incorporate any technical/process refinements, changes and enhancements deemed necessary or desirable on the basis of results from the Phase II work.  Include the following categories in the description:

a)
Include a diagram of the flowsheet for the process, including material balance.

b)
Describe the theory behind the separation steps.

c)
Describe the unit operations.

d)
Identify how the minimum performance requirements will be met.

e)
Indicate which specific steps or processes were tested/demonstrated in the laboratory.

f)
Extrapolate the laboratory results and analytical data to a full-scale facility, and discuss the associated uncertainties.

g)
Describe the equipment and facilities envisioned to be utilized or deployed at Hanford to implement this Pretreatment Process.

h)

Discuss the compatibility of this Pretreatment Process with current Hanford Baseline facilities and processes.

i)

Prepare a conceptual schedule for implementing this Pretreatment Process

j)

Discuss the ease and costs of achieving concept deployment at Hanford Tank Farms

k)

Discuss the total life cycle cost impact to Hanford Tank Farms of implementing this Pretreatment Process 

l)

Propose a deployment pathway that could be the basis for a Phase III (as a separate, subsequent subcontract) involving further engineering scale and/or pilot scale testing, conceptual design and analysis deemed necessary for the pursuit of full scale deployment.  The deployment pathway should identify those work elements that the proposing subcontractor team desires to perform. Include for those elements the proposed scope, cost and schedule for the proposing subcontractor team to perform the work.  This proposal, while a part of this 4.2.4 deliverable may be provided as a separate item, if it contains proprietary information and is so marked. For planning purposes, an assumption can be made that if a Phase III is pursued by the River Protection Project, the authorization to proceed would be October 1, 2006.

The CH2M HILL approved Pretreatment Process Plan (deliverable 4.2.4-2) with CH2M HILL comments resolved shall be delivered to CH2M HILL within 40 weeks after CH2M HILL issues the Subcontract amendment to exercise the option for Phase II.


Table 5 shows a summary of the Phase II project schedule, including deliverables and associated project activities.  All dates are based on number of weeks following the Subcontract amendment to exercise option for Phase II issued by CH2M HILL.

Table 5.  Phase II Project Schedule

	Activity
	Milestone
	Due Date (in Weeks)
	For Public Release?

	CH2M HILL may issue Subcontract amendment to exercise option for Phase II and (anticipated approximately August 30, 2005)
	--
	0
	

	Begin bi-weekly reports (due every other Monday 12:01 pm Pacific time)
	4.2.2
	--
	

	Submit draft  Phase II Testing and Demonstration Plan 
	4.2.1-1
	4
	

	Receive CH2M HILL comments on draft Phase II Testing and Demonstration Plan
	--
	6
	

	Ship actual waste samples from CH2M HILL to National Laboratory
	--
	6
	

	Submit approved Phase II Testing and Demonstration Plan
	4.2.1-2
	8
	Yes

	Submit draft Phase II Test and Demonstration Final Report
	4.2.3-1
	36
	

	Receive CH2M HILL comments on draft Phase II Test and Demonstration Final Report
	--
	38
	

	Submit approved Phase II Test and Demonstration Final Report
	4.2.3-2
	40
	Yes

	Submit draft updated Pretreatment Process Plan (update of document supplied at the end of Phase I)
	4.2.4-1
	36
	

	Receive CH2M HILL comments on draft updated Pretreatment Process Plan
	--
	38
	

	Submit approved updated Pretreatment Process Plan (Anticipated approximately August 8, 2006)
	4.2.4-2
	40
	Yes*


* Proprietary information may be submitted separately as noted in Section 4.2.4(l)
5.0
Acceptance Criteria:
Work shall meet established engineering practices and applicable CH2M HILL procedures for control and review of work products. Qualified Subcontractor personnel shall review deliverables for technical adequacy and appropriate content prior to delivery. All deliverables shall meet the requirements of this SOW and incorporate the disposition of CH2M HILL comments. Approval by the CH2M HILL technical point of contact shall constitute deliverable acceptance.  The technical point of contact for this work is Dr. Daniel L. Herting (509-373-2532) or his designee.

Neither the CH2M HILL review of the deliverables nor the decision by CH2M HILL to proceed with Phase II of the subcontract shall impose any responsibility on CH2M HILL for the adequacy, quality, or completeness of the deliverables.  The Subcontractor remains solely responsible for the adequacy, quality, or completeness of the deliverables performed under this subcontract. Unless otherwise specified, CH2M HILL will provide written comments to the Subcontractor within 10 working days of receipt of the deliverable.  If requested in writing by CH2M HILL, the Subcontractor shall address all CH2M HILL mandatory comments and resubmit the deliverable within 10 working days after receipt of CH2M HILL comments.  Any deliverable due date falling on a weekend or federal holiday shall be considered due on the following workday.
5.1 Documents 

All documents identified in Tables 4 and 5 shall be provided in electronic form and (with the exception of the bi-weekly reports) in hard-copy.  Three copies of the hardcopy version shall be provided.
5.2 Public Release of Documents

The documents provided under this subcontract noted in Tables 4 and 5 shall be provided by the Subcontractor team either as documents approved for public release with further distribution unlimited or ready for that release by CH2M HILL without restrictions.
6.0
Reserved
7.0 ESH&Q Requirements:

The National Laboratory will conduct process development testing using DOE-owned, highly radioactive mixed waste samples for Phase II only.  The Subcontractor will prepare pre-conceptual engineering documentation for a Pretreatment process that would supply feed to the Supplemental Treatment immobilization system (e.g. Bulk Vitrification system).  In order to conduct the testing and prepare the engineering documentation within the appropriate level of controls consistent with the hazards to be encountered, the Subcontractor shall establish and maintain an Integrated Safety Management System (ISMS) that meets the requirements of DOE Policy 450.4, Safety Management System Policy and is compatible with site requirements.  Implementation of the ISMS shall be verified in accordance with the DOE Policy and its supporting DOE Guides. 
The Subcontractor(s) shall be responsible for protecting human health and the environment from chemicals, hazardous materials, and dangerous waste contamination; and non-radiological worker safety and health from conventional, construction, industrial and occupational hazards, in accordance with all applicable environmental and safety regulations. In addition, the Subcontractor will be responsible for obtaining any and all permits as required by environmental regulations.  The Subcontractor shall also provide safe and healthful working conditions for employees, lower-tier subcontractors and all other personnel under the Subcontractor’s control who work in the general vicinity of the Subcontractor site and facilities. 

The Subcontractor(s) shall comply with all applicable Federal, DOE, State, and local regulations and requirements for:

· Non-radiological worker safety and health

· Process safety

· QA

· Environmental protection
7.1
Requirements Flow Down:
Services provided under this subcontract are subject to enforcement actions under 10 CFR 820, General Statement of Enforcement Policy, (Price Anderson Amendment Act).
As a government contractor in a nuclear facility, the Buyer is subject to enforcement actions under 10 CFR 820, General Statement of Enforcement Policy, (Price Anderson Amendment Act).  The enforcement actions require compliance with 10 CFR 820, Procedural Rules for DOE Nuclear Activities; 10 CFR 830, Nuclear Safety Management; 10 CFR 835, Occupational Radiation Protection; and 10 CFR 708, Contractor Employee Protection.  Depending on the nature of the services being provided, Contractors, suppliers and subcontractors may be subject to enforcement actions of these regulations.

The Subcontractor shall provide right of access to CH2M HILL for the purpose of reviewing the Price Anderson Amendments Act (PAAA) Program and/or associated documentation.
The Subcontractor shall assure flow down of these requirements to its suppliers/ subcontractors of quality affecting items and/or services procured for work performed for this subcontract.”

The Subcontractor is responsible for obtaining all required environmental permits and shall make them available for CH2MHill review upon request of the BTR.

Hanford Site access is not authorized for work to be completed under this Statement of Work; except access to PNNL facilities is authorized, if PNNL is involved in work in support of this contract.

7.1.2


During the period of performance of work for this SOW, the Subcontractor shall provide to CH2M HILL copies of all documents that constitute reports of deficiencies, weaknesses, non-conformances, or non-compliances with established requirements related to items or services provided to CH2M HILL.  Such documents may include:

· Occurrence Reports

· Nonconformance Reports

· Critique Information/Reports

· Investigation Reports

· Problem Evaluation Request (PER)

· Environmental Data Deficiency Evaluation Forms

· Internal/External Assessment/Surveillance/Audit Reports

· Employee Concerns associated with Nuclear Safety

· Any other document associated with a deficiency or non-compliance.

UNLESS

The Subcontractor submits with its proposal to CH2M HILL for review and approval, a copy of its implementing procedure for Price Anderson Act Amendment (PAAA) compliance.  In addition, during the period of performance of work for this purchase subcontract, the Subcontractor shall submit to CH2M HILL copies of PAAA evaluations that have been determined to be non-compliances to any of the above 10 CFR requirements that are related to items or services provided to CH2M HILL.

7.2
Applicable ES&H Requirements:
Hanford Site access is not authorized for work to be completed under this SOW; except access to PNNL facilities is authorized, if PNNL is involved in work in support of this contract.
Hazardous/dangerous waste samples will be shipped per the requirements of 40 CFR 261.4 (e) Treatability Study Samples.  

CH2M HILL, not the Subcontractor, will make all required notifications for a treatability study.

Phase I:  For simulants utilized for treatability tests that do not originate from tank wastes, the treatment and disposal of used, unused and secondary laboratory wastes resulting from testing (i.e.; lab test materials, lab ware, protective clothing, etc.) shall be accomplished to meet applicable federal and state requirements for the Subcontractor and the disposal location of such materials.  Disposal of such materials shall comply with Washington State dangerous waste regulations, as applicable, and shall be the responsibility of the Subcontractor.

Phase II:  When actual Hanford tank wastes are used for treatability activities, characterization, treatment and disposal of used sample portions and secondary wastes generated as a result of treatability testing shall be the responsibility of the National Laboratory and shall comply with federal and state regulations for the National Laboratory, as well as applicable requirements for Washington State dangerous waste management and the state in which the treated materials are to be disposed.  Return of treated materials to the Hanford Site, if applicable, shall be coordinated through CH2M HILL and shall also comply with the Hanford Site Solid Waste Acceptance Criteria, HNF-EP-0063,  Rev 10 (i.e., latest revision).  Unused sample portions shall NOT be treated without prior approval from CH2M HILL and will be managed as treatability samples to be returned to Hanford unless otherwise directed upon completion of treatability activities.

7.3 Quality Assurance Requirements:

The Subcontractor must be on the Evaluated Suppliers List for ASME NQA-1 (1994) or equivalent.  As a minimum, per NQA-1, Basic Requirements 1, 2, 3, 5, 6, 11, 12, 16, 17, and 18 shall be addressed.  A graded approach may be taken by the Subcontractor using CH2M HILL manual HNF-IP-0842, Vol. 11, Section 2.5, Graded Quality Assurance as a guide.  The graded QA approach shall be justified and documented in the Comprehensive Phase I Work Plan or in the project quality assurance records.

The Subcontractor is required to implement their QA Program for work associated with this Statement of Work.  If the Subcontractor makes changes to the QA Program or to the procedures associated with its implementation, the Subcontractor shall submit the changed documents to CH2M HILL for review and approval.  The Subcontractor shall not implement the changed documents until CH2M HILL’s approval is granted.

CH2M HILL reserves the right to access the Subcontractor’s facilities to verify the quality of work, including any sub-tier subcontractor’s facilities.  Access to a sub-tier subcontractor’s facility shall be requested through the Subcontractor and verification may be performed jointly with the Subcontractor.

All conditions adverse to quality identified by the Subcontractor shall be documented and resolved in accordance with the Subcontractor’s QA Program.  The Subcontractor shall provide CH2M HILL with an information copy of all documented conditions adverse to quality.  Any conditions adverse to quality that the Subcontractor proposes to disposition as “accept as-is” shall be transmitted to CH2M HILL for the purpose of approving the Subcontractor’s “accept as-is” disposition before it is implemented by the Subcontractor.

Laboratories analyzing waste will be required to prepare and implement quality assurance plans that meet the minimum requirements of DOE/RL‑96‑68, as the baseline for laboratory quality systems (e.g., HNF-SD-CP-QAPP-016) will continue to be used for ensuring the quality of analyses conducted there.

All Subcontractor-submitted documentation for information, review, or approval shall be traceable to the originating procurement document.  The Subcontractor shall verify that all deliverables meet subcontract requirements.  The offering of the item or service is evidence of the Subcontractor’s verification that all subcontract requirements have been satisfied.

7.4 
Integration with Tank Farm Safety Basis

The Pretreatment process must be integrated with the safety basis and design, operating, and maintenance concepts for the Hanford Site tank farms.  In subsequent phases of this subcontract, the Subcontractor shall conduct hazards identification, hazards evaluation, and control identification to meet the requirements of a Design Safety Analysis as required by 10 CFR 830, Nuclear Safety Management.  DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear Facility Documented Safety Analyses may be used as a guide in preparing the Design Safety Analysis.
8.0
Verification/Hold Points:
Three hold points are identified for each of the two phases of this statement of work, as identified in Section 4: (1) CH2M HILL approval of Testing and Demonstration Plan after CH2M HILL comments are incorporated; (2) CH2M HILL approval of Test and Demonstration Final Report after comments are incorporated; and (3) CH2M HILL approval of Pretreatment Process Plan after comments are incorporated.  

9.0
Configuration Management Requirements:

The Subcontractor’s QA Program shall include requirements and implementing procedures for controlling the configuration of internally generated design documentation.
10.0
Work Location/Potential Access Requirements:
The Subcontractor shall perform all work at the Subcontractor’s facilities with no visitor access to Hanford Site facilities.
11.0
Training:
No additional training required.

12.0
Qualifications:
No additional qualifications identified.

13.0 Special Requirements:

Use of Government Furnished Services: National Laboratory
Phase II work involving handling of actual radioactive Hanford tank wastes shall be done in accordance with this statement of work by a  National Laboratory under a WFO agreement (see Section 3.2 for detailed work scope).
Use of Government Vehicles

There is no anticipated need for any Subcontractor employees to use a Government-furnished vehicle in the performance of this statement of work.  The Subcontractor’s employees, therefore, are specifically prohibited from driving any Government-furnished vehicles under the performance of this statement of work unless this statement of work is formally so modified by the parties and a copy of any applicable driver’s license provided to the BTR.

14.0
Reporting/Administration:
The Subcontractor shall provide Bi-weekly Status Reports, in electronic format, to the BTR and the Buyer as required in Section 4.2. 

Electronic deliverables may be generated using current versions of industry standard software. Current CH2M HILL (internal) standards are:

Word Processing – MS Word

Spreadsheets – Excel

Project Controls/Scheduling – P3

Engineering Drawings – AutoCAD 2000
15.0
Workplace Substance Abuse Program Requirements:
A Workplace Substance Abuse Program is not required for this SOW.

16. 0
Applicable Standards (available on the CH2M HILL Hanford Procurement website at www.hanford.gov/chgcp)
CH2M HILL Procedure TFC-ENG-DESIGN-C-10, Rev A-6, Effective Date 07/28/2004, Engineering Calculation.
CH2M HILL Procedure TFC-ENG-DESIGN-C-18, Rev A, Effective Date 12/10/2003, Testing Practices
CH2M HILL Procedure TFC-PRJ-SUT-C-01, REV B-1, Effective March 30, 2004,  Test Plan Preparation
Appendix A  DOUBLE SHELL TANK storage requirements and pipeline transfer requirements
The  wastes delivered to the double shell tanks must conform with the requirements delineated in Tank Farms Waste Transfer Compatibility Program, HNF-SD-WM-OCD-015, Rev. 11, April, 2004.  One of the requirements is that all non-tank farm waste generators must meet requirements specified in the current revision of RPP-10726, Requirements for Discharge from Non-Tank Farm Waste Generators into the DST System.  This document includes sampling and analysis requirements from the latest revision of Data Quality Objectives for Tank Farms Waste Compatibility Program, HNF-SD-WM-DQO-001, and documentation requirements from the latest revision of Double-Shell Tank Waste Analysis Plan, HNF-SD-WM-EV-053.

This section summarizes some of the requirements contained in the Waste Transfer Compatibility Program document cited above.

· The radiological source term (e.g., 90Sr, 137Cs, and gross alpha) must not exceed the source term assumptions used in the Design Safety Authorization.

· The requirements for the flammable gas controls of the Double Shell Tanks (DSTs) must be met by the transfers and additions into the DSTs.

· No waste with a free liquid organic layer (i.e., no separable phase organics) shall be transferred.

· Transferring waste with an insoluble solids content >25% by volume is prohibited.

· No waste can be transferred into a receiver DST that would cause the in-specification DST from becoming an out-of-specification DST regarding corrosion prevention specification limits and other waste chemistry limits (pertains to nitrate, nitrite, and hydroxide concentrations).
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