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applicable or relevant and appropriate requirement
Alternative Restoration Technology Team
American Society of Mechanical Engineers
American Society of Testing Materials

best management practice

Comprehensive Environmental Response, Compensation, and Liability Act
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carbon dioxide

contaminant of concern
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Naval Facilities Engineering Command
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1.0 PURPOSE

Most in situ remediation systems including in situ chemical oxidation (ISCO) are less mature
than ex situ remediation systems (e.g., pump and treat) and other conventional environmental
systems (e.g., wastewater treatment systems); therefore, design information, formats, and
standards for in situ remediation systems are generally not as readily available or as consistent.
The lack of available standards causes the design submittals for in situ remediation systems to
vary widely from one project to another.

The purpose of this course is to provide a framework for design submittals of ISCO systems. The
course provides a summary of best practices for ISCO design, tips for appropriate quality
assurance and quality control (QA/QC) measures, and a listing of available standards and
references. The goal is to assist in the development of improved and consistent design submittals
within the U.S. Department of the Navy (DON) Environmental Restoration Program.
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2.0 REMEDIAL DESIGN SUBMITTALS

Remedial design submittals should comprise the following components, at a minimum:

Basis of Design: Conceptual site model (CSM), rationale for the design, calculations
to support the design, and a description of the design

Drawings: Detailed drawings to describe (prescriptive or performance-based) how to
construct, operate, and maintain the system

Specifications: Details of performance-based specifications on how to construct,
operate, and maintain the system

QA/QC Plans: Project-specific Contractor Quality Control (CQC) Plan with QA/QC
provisions for monitoring construction (if required by the contract and as necessary to
convey design-specific requirements [see Section 4])

Monitoring Plans: Details of process and performance monitoring plans, including
locations, monitoring parameters, sampling frequency (see Section 4.4).

Schedule and Milestones: Remedial designs are typically performed in several
phases. The first phase is the conceptual design (10 to 15% design). The conceptual
design provides basic information about the project and includes the conceptual site
plan and other preliminary drawings (see Section 5.0). The second set of design
submittals (35 to 50% design) should convey the complete design, but in a
preliminary manner. All necessary drawings should be included, but are not finalized
and might not include all of the details necessary for implementation of the design.
However, although all of the details may not be included, many times for
environmental projects, the level of detail included in the 35 to 50% design package is
sufficient for project execution. The 90 to 100% design consists of a very detailed
design package, which could be required for very complex projects and would include
all of the necessary details required for execution. The final 100% design package
consists of submittal and acceptance of all reviewed and previously approved
drawings and design elements.

Cost Estimate: In some cases, a construction cost estimate is included with +/- 10%
accuracy for bidding purposes.

Because of the simple nature of in situ remediation systems, remedial design submittals can be
streamlined. However, regardless of the streamlining effort, the submittals should contain the
design components discussed above. Streamlining efforts could be performed in the following

ways:
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Work Plan Approach. This approach involves combining all components of the
design submittals into a work plan format and submitting the work plan for Naval
Facilities Engineering Command (NAVFAC) and base approval in a three-phase
review process: draft review, draft-final review, and final submittal. In some cases, if
required, the draft review, draft-final review, and final submittal could correspond to
the 15% to 35% design, which is equivalent to the conceptual design, 50% to 60%
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