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Appendix E: Engineering

1.
General

The Engineering Intern Training Plan describes the unique requirements for training and development of CP-18 Engineering Interns working in U.S. Army Corps of Engineers (Corps) organizations. The CP-18 representative for the development of the training requirements for this plan is the proponent for the Engineering track.
The Engineering Intern training concept is to provide the Intern with a basic orientation to the guiding principles, policies, and procedures of Engineering design and then to the application of the Intern’s knowledge, skills, and abilities. Having formal and informal training; understanding organization mission and functions; understanding and using regulations and policy documents and administrative processes; expanding personal contacts and networks; and understanding the Corps culture are integrated into the rotational assignments. The Intern will perform these assignments with a primary focus on the Engineering process in the Corps mission to provide quality responsive engineering services to the nation. The knowledge and skills acquired during the assignment will be directly applicable to the following:

· Designing water resources and other civil works projects (Navigation, Flood Control, Environmental Protection, Disaster Response, etc.)

· Designing of military facilities for the Army and Air Force. (Military Construction)

· Providing engineering design support for other Defense and Federal agencies (Interagency and International Services)

2. Phase I: Orientation & Training

4-20 Weeks (mandatory) [Note: not consecutive – may be spread out over 18 months]
a.
All Interns will complete the common Phase I requirements as presented in Section V, Part II, prior to graduation from the Intern Program. The supervisor and Intern will determine the sequence and timing for meeting these requirements/activities based on availability of training and the demands placed on the Intern.

b.
The Engineering Intern will receive a one-week orientation as an introduction to the Department of the Army and specifically the US Army Corps of Engineers. The orientation on the local organization includes briefing on the roles and responsibilities of the Engineering function, as well as how the Engineering function interacts with the other major functional areas and support activities within the local organization to accomplish the assigned mission.
c.
Interns will complete the initial 16-week introductory assignment to the Engineering Functional Area during this phase. See page 11, Paragraph 4, Phase III, Functional Area Assignments, for details.

d.
Recommendation: The Intern should pursue a professional license. If the Intern has not yet taken and passed the Fundamentals of Engineering (FE) exam, he/she should register for the FE exam. Eligibility rules vary greatly for each jurisdiction, so Interns will need to contact their local licensing boards for information and details. Information on Professional licensure is available at the National Council of Examiners for Engineering and Surveying (NCEES) website. http://www.ncees.org/
e. 
If the Intern is on a track that will include contracting or acquisition duties, he/she should complete DAU course CON 100 - Shaping Smart Business Arrangements. The Intern should also complete any required business-related courses to achieve the 24 semester hours requiring Level 1 Defense Acquisition Workforce Improvement Act (DAWIA) certification. This training is optional for all other Interns. Additional information on the Acquisition, Technology and Logistics (AT&L) workforce is available at http://www.dau.mil/.
3. Phase II: Technical and Functional Rotational Assignments

52-Weeks (mandatory)

Assignments during this Phase will introduce organizational expectations for the assigned functional and supporting areas. Supervisors and Interns may customize the length of the mandatory Rotational Assignments (not to exceed a total of 16-weeks at one function) to specific needs and/or Intern and Supervisor needs and desires. Typical assignments would include the following:
· Construction (mandatory) - 16 Weeks

· Operations (mandatory) - 16 Weeks

· Planning (mandatory) - 4 Weeks

· Environmental (mandatory) - 4 Weeks

· Research & Development [ERDC] (mandatory) - 4 Weeks

· IMCOM/Public Works (mandatory) - 8 Weeks

Intern rotations provide Interns with the knowledge and skills necessary to complete the program as exceptionally qualified for their target positions and prepared to be efficient learners and fully effective team members. The intent is to provide future engineering leaders a full understanding of the spectrum of Corps mission areas and the interdependencies among programming, planning, engineering, procurement construction, and operations in both Civil Works and Military Programs. Furthermore, Phase II rotations will seek to develop the Intern’s leadership potential. The rotations will be rich in team building, leadership training, technical training and experiences, and networking opportunities.

a. Construction Function

16-weeks (mandatory)

The Intern’s rotational assignment to the Construction function will provide an overview of the roles, responsibilities of the construction function with a focus on operating budget, source selection, safety management, and construction-related metrics.
Readings:

· ER 25-1-8 The Community of Practice in the U.S. Army Corps of Engineers

· ER 415-1-10 Construction - Contractor Submittal Procedures

· ER 415-1-11 Construction - Biddability, Constructibility, Operability and Environmental (BCOE) Review

· ER 415-1-16 Construction - Fiscal Management

· ER 415-1-17 Construction - Contractor Performance Evaluations

· ER 1180-1-6 Contracts - Construction Quality Management

· ER 1180-1-9 Contracts - Design-Build Contracting

· Army Source Selection Manual

· EM 385-1-1 Safety & Health Requirements

Courses:

· Construction Quality Management for Contractors
· Specs For Construction Contracts – PROSPECT Course #185
Given:

· Day-to-day operation experience for a Corps District Construction, Engineering/Construction, or Construction/Operations functional area.
· Construction funding and budget management during the construction phase.
· Source selection process for construction requirements.
· DrChecks.
· Corps Resident Management System (RMS).
· Corps Quality Control System (QCS).
· MILCON Program construction related metrics.
· Corps quality management principles.
· Corps safety management principles.
· Corps construction project delivery systems.
Tasks:

· Assist in the review of operating budgets and expenditures to insure proper execution to budget.
· Audit a source selection evaluation for a construction requirement.
· Review District performance in achieving Military Program (if applicable) metrics related to construction.
· Prepare RMS reports. Evaluate cost and time growth for all active District construction projects. Correct inaccurate data. Identify areas of concern and proposed corrective action.
· Review and provide comments to improve a Government QA Plan.
· Review and provide comments to improve a Contractor QC Plan.
· Review and provide comments to a Contractor Safety Plan.
· Participate on a PDT deciding an acquisition strategy for a construction requirement.
· Review a construction submittal.
· Participate in a BCOE review.
Evaluation Criteria:

· Identify the mission and the roles and responsibilities for the Construction Function.
· Identify construction funding types.
· Demonstrate budget management knowledge.
· Exhibit DrChecks usage.
· Demonstrate RMS knowledge and usage.
· Exhibit MILCON programs metrics knowledge and usage.
· Demonstrate Quality Control System knowledge.
· Demonstrate the application of safety management principles.
b. Operations Function (Civil Works)

16 weeks (mandatory)

The Intern’s rotational assignment to the Operations and Maintenance function will provide an overview of the roles and responsibilities of the function with a focus on Operations and Maintenance Repair, Rehabilitation, and Replacement (OMRR&R) activities. During the Operations phase, all of the activities needed to make the project work will range from day-to-day maintenance, long-term maintenance, complete rehabilitation, or replacement of the entire project. Work functions may include flood control, navigation, dredging, hydroelectric power generation, environmental stewardship, and recreation services at water resource, waterway, or other Corps projects.
Readings:

· ER 1130-2-530 Project Operations - Flood Control Operations and Maintenance Policies

· ER 1130-2-520 Project Operations - Navigation and Dredging Operations and Maintenance Policies

· ER 1130-2-510 Project Operations - Hydroelectric Power Operations and Maintenance Policies

· ER 1110-2-401 Operation, Maintenance, Repair, Replacement, and Rehabilitation Manual for Projects and Separable Elements Managed by Project Sponsors
· ER 1110-2-100 Periodic Inspection and Continuing Evaluation of Completed Civil Works Structures

· ER 1110-2-101 Reporting Evidence of Distress of Civil Works Structures

· ER 1110-2-1156 Dam Safety - Organization, Responsibilities, and Activities
· EM 385-1-1 Safety & Health Requirements

· 33 Code of Federal Regulations (CFR), Chapter II, Part 208, Flood Control Regulations
Courses:

· O&M Contracts - PROSPECT Course #119
· Operations Management - PROSPECT Course #245
· Field Safety – PROSPECT Course #236
Given:

· Operation and Maintenance requirements of river and harbor navigation, flood damage reduction, water supply, hydropower, recreation, and environmental restoration projects.
· Complexities of providing environmental stewardship, wildlife protection and recreational opportunities on Corps managed lands.
· Overview of the tools in the Operations and Maintenance Business Information Link (OMBIL).
· Budget process and tools including RecBest and ESBest.
Tasks:

· Review the numerous regulations that mandate different Operation missions.
· Participate in the partnering sessions with other agencies/organizations responsible for natural resources management.
· Participate in the Environmental Compliance Assessments.
· Participate in the development of budget requirements.
· Participate in the operation of Corps facilities (navigation and disposal sites, lakes and dams, hydropower facilities, levees, etc.).
Evaluation Criteria:
· Exhibit knowledge of applicable regulations.
· Explain the purpose and contents of Operational Management Plans and Master Plans for Corps managed facilities.
· Identify features needing repair, replacement or rehabilitation at Corps operating facilities.
· Demonstrate knowledge of budget tools and process.
· Identify Repair, Rehabilitation or Replacement need and provide corresponding budget input contributions.
· Identify data and information requirements for OMBIL.
c. Planning Function

4-weeks (mandatory)

The objective of this rotation is to provide the Intern with a basic orientation to the guiding principles, policies, and procedures of the Corps Civil Works process of planning, designing and implementing an Army civil works project under provisions of PL 99-662 to develop water resource projects that are technically sound, economically justified, and environmentally acceptable.

Readings:

· Public Law 99-662 (November 17, 1986)
· The Civil Works Policy Pocket Reference
· ER 1105-2-100, Planning Guidance Notebook (as amended)
· Civil Works Strategic Plan (March 2004)
· The Civil Works Policy Digest.

Courses:

· Civil Works Orientation Course - PROSPECT Course #86
Given:

· The basic “21-Steps” of the Civil Works project delivery process with emphasis on the roles/responsibilities of planning.
· Knowledge of the Corps mission areas: Navigation (Deep Draft and Inland), Flood and Coastal Storm Damage Reduction, Ecosystem Restoration, Watershed Planning, Water Supply (Municipal and Industrial), Hydropower, and Recreation.
· Fundamentals of the following Civil Works programs:

(General) Investigations

Continuing Authorities Programs (CAP)

Planning Assistance to States (PAS)

Floodplain Management Services (FPMS)

· The “Six Step” planning process defined in the Principles and Guidelines (P&G).
· Direction and concept of “watershed planning” and working collaboratively with other Federal and State programs in developing sustainable solutions that integrate programs, policies, and projects across public agencies. The Intern will recognize the importance of holistic watershed planning and participation in such investigations, which may not result in a traditional Corps project for implementation. 
· Various types and contents of Corps planning documents, including Project Management Plan (PMP), Feasibility Cost Sharing Agreement (FCSA), Reconnaissance Studies, Feasibility Reports, the Chief of Engineers report, and other post-authorization reports.

· Requirements and procedures for conducting Peer Review: Independent Technical Review (ITR) and External Peer Review (EPR).

· Rationale for public involvement in the planning process; legal requirements; key principles of involvement and consensus building.
· Roles and responsibilities of the Assistant Secretary of the Army for Civil Works, the Office of Management and Budget, and the Administration review process.

· Congressional study resolution and project authorization process (leading to development and passage of Water Resources Development Acts (WRDAs)).
· Roles and responsibilities of the MSCs and the national Planning Centers of Expertise (PCX).

Tasks:

· Assist technical leaders on Project Delivery Teams (PDT) in conducting Planning studies and developing decision documents.

· Attend meeting(s) with project sponsor and/or stakeholder groups regarding planning studies.

· Work with planning staff to understand key policies and relationships of Civil Works programs and missions.
Evaluation Criteria:

· Identify and describe the Corps Planning process.

· Identify the Corps missions and the types of authorities that the Corps uses to execute their missions.

· Describe and explain the Corps 6-step Planning process.

· Identify and give examples of the different cost share requirements for Corps missions/authorities.

d. Environmental Function

4 weeks (mandatory)

This rotational assignment will provide the Intern an opportunity to participate in the environmental function of the Corps Civil Works program, including environmental: compliance; stewardship; quality (compliance, conservation and pollution prevention); ecosystem restoration; research and development; as well as the Corps Regulatory program.
Readings:

· ER 200-2-2: Procedures for Implementing NEPA
· ER 200-2-3: Environmental Quality - Environmental Compliance Policies
· ER 1105-2-101: Planning - Risk Analysis for Flood Damage Reduction Studies
· EP 200-2-3: Environmental Quality - Environmental Compliance Guidance and Procedures
Courses:

· ER 200-2-2: Procedures for Implementing NEPA
· Environmental Considerations for Planning
Given:

· Basic environmental compliance requirements, including, but not limited to the following:

National Environmental Policy Act of 1969, including preparation of Environmental Impact Statements (EIS) - Record of Decisions (ROD); or Environmental Assessments (EA) - Finding of No Significant Impacts (FONSI).

Section 404 of the Clean Water Act of 1972.

Fish and Wildlife Coordination Act of 1958.

Clean Air Act.

Historic Preservation Act.

Endangered Species Act of 1973.

Fish and Wildlife Planning Aid Letter(s).
Section 7 Endangered Species Act consultation process (i.e. Biological Assessment, Biological Opinions).

· Cultural resource investigation and consultation procedures.

· Corps Environmental Operating Principles.

· The importance of and requirements for conducting Cumulative Impact analysis for NEPA documents.

· Applicable environmental models such as HEP.

Tasks:

· Work with environmental planner/specialist on PDT.

· Collect environmental baseline (natural and cultural resources) data for an ongoing study.

· Participate in meetings with Federal, state and local environmental resources agencies.
· Participate in the consultation process with the US Fish and Wildlife Service for an ongoing study.

Evaluation Criteria:
· Identify and describe provisions of the Corps Environmental Operating Principles.

· Describe and explain the Corps Regulatory permit process.

· Identify the provisions of the National Environmental Policy Act (NEPA).

· Identify and describe components of the Corps Environmental program.

e. Research & Development [ERDC]

4-weeks (mandatory)

This rotational assignment provides the Intern an opportunity to learn the various R&D missions in DA. The Intern’s rotational assignment to R&D function will provide an overview of the mission and history of the seven Engineer Research and Development Center (ERDC) laboratories. The Interns and their supervisors and mentors may partner with any of the ERDC labs to tailor a meaningful assignment that meets the needs of the Army and the target position.

Readings:

· ER 70-1-5: Research and Development – Corps of Engineers Research and Development Program.

Given:

· The Mission of the Engineer Research and Development Center (ERDC).
· The history of the ERDC laboratories.
· The four major business areas of ERDC R&D activities.
· The five primary technical areas where ERDC supports the Army and the Corps.
· Mission and organization and capabilities of the seven ERDC laboratories: 
Construction Engineering Research Laboratory.
Cold Regions Research and Engineering Laboratory.
Topographic Engineering Center.
Coastal and Hydraulics Laboratory.
Geotechnical and Structures Laboratory.
Environmental Laboratory.
Information Technology Laboratory.

Tasks (complete one or more):
· Participate in a Water Resources type R&D project involving one or more of the following technical areas: flood control and storm damage reduction; infrastructure, or navigation.

· Participate in an Environmental type R&D project involving one or more of the following technical areas: remediation and restoration; sustainable ranges; land planning and stewardship; cultural resources; environmental sustainability and management; or threatened and endangered species.

· Participate in an Installation’s type R&D project involving one or more of the following technical areas: threatened and endangered species; installation environmental issues; or installation operations.

· Participate in a Warfighter support type R&D project involving one or more of the following technical areas: geospatial research and engineering or military engineering.

· Participate in an Information Technology type R&D project involving one or more of the following technical areas: informatics, geospatial technologies, or computational services.

Evaluation Criteria:
· Describe the mission, organization, and structure of ERDC.
· Identify and describe the mission and capabilities of each of the seven ERDC laboratories.

· Describe pertinent details and specific applications of the R&D work conducted during the assignment.

· Identify and describe the facilities and equipment used to perform the research completed during the assignment.

f. IMCOM / Public Works

8 weeks (mandatory)

Refer to Section V, Part II, for details.

4. Phase III: Functional Area Assignments

The duration of engineering target area assignments will be a minimum of 42 weeks, consisting of the following two assignments.
· 16 Weeks -- Introductory Assignment (during the first 20 weeks)

· 26 Weeks -- Final Target Assignment (minimum 26 weeks to 52 during the last part of the internship)
The MITP Functional Area proponent may specify two or more Target Area Assignments in Phase III. The Intern and Mentor/Supervisor will select the Final Target Position and Placement. Supervisors and mentors should give Interns’ preferences as well as organizational needs high priority and should monitor their progress to ensure they remain challenged and properly prepared. The assignment will focus on professional development in the chosen area of work and be project-specific. The supervisor/manager will review the Intern’s work and will have frequent discussions with the Intern regarding work completed and work still in progress. The supervisor/manager will evaluate the Intern’s progress to assess capabilities, comprehension of subject matter, and initiative.

a. Engineering Function, Introductory Assignment

16 weeks (mandatory)
The Intern’s introductory assignment to the Engineering function will provide an overview of the roles and responsibilities of the Engineering function with a focus on engineering policy, Project Delivery Teams, engineering documents, budgeting for engineering and design, technical coordination, phases of a civil works project, design quality, published criteria and mandatory requirements, and internal management control of engineering and design.  This assignment will take place at the Engineering function of a Corps District Headquarters.
Readings:

· ER 25-1-8 The Community of Practice in the U.S. Army Corps of Engineers

· ER 1110-2-1150 Engineering and Design For Civil Works Projects
· ER 1110-1-12 Engineering and Design - Quality Management

· ER 1110-1-8158 Engineering and Design - Corps-Wide Centers of Expertise Program
· ER 1110-1-8159 Engineering and Design – DrChecks

· ER 1110-2-112 Engineering and Design - Required Visits To Construction Sites By Design Personnel

· ER 1110-345-100 Engineering and Design - Design Policy for Military Construction
· ER 1110-345-700 Engineering and Design - Design Analysis, Drawings and Specifications

· EM 385-1-1 Safety & Health Requirements

Courses:

· Action Officer Development Course (AODC)
· Technical Short Courses (as needed and decided locally)
Given:

· Five operating principles that govern all work performed by the Corps.
· Corps Project Delivery Process (PMBP).
· Policy, guidance, principles, practices, and tools for delivering quality engineering products and services.
· Mission of the Engineering functional area and the engineering and technical services provided.
· Corps Quality Management documentation:

Project Management Plan (PMP)

Quality Management Plan (QMP)

Contractor Quality Management Plan (CQMP)

· Engineering responsibilities, requirements, and procedures for planning, designing, constructing, and operating of civil works projects.

· Basic Engineering Documents used in the development of projects (Engineering Appendix to Feasibility Reports, Design Documentation Reports, Engineering Documentation Reports, and Plans and Specifications).

· Corps engineering and design criteria and mandatory requirements publications.

· 1391 Process.
· MILCON processes, documentation, and regulations.

· Five phases of a Civil Works project.

· Engineering design software.

· CADD and BIM software.

· Design-Bid-Build and Design-Build acquisition processes.

· A/E contracting process.

· Cost Estimating software (MCACES, PACES, etc.).

· Opportunity to participate in design charrettes and to incorporate User requirements in design documents.

· Corps Lessons Learned program.

Tasks:

· Participate in the preparation of Quality Management documentation.

· Participate in the preparation of Engineering Documents used in the design of a Civil Works project.

· Participate in a visit to a project site during the engineering and design phase and assist in the collection of data on existing conditions and other features (topographic surveys, geotechnical data, utility information, HTRW, etc.) that are essential for the development of accurate construction plans.
· Participate as a Project Design Team (PDT) member and attend meetings and interface as needed with other project stakeholders.

· Participate in the preparation of budget estimates for the engineering and design funding required for a project.

· Participate in the preparation of a project design and construction schedule.
· Participate in providing necessary technical coordination among functional technical areas within Engineering for specific design features.

· Participate in a Technical Review Conference, which includes A/E engineering services.

· Assist in the preparation of an Independent Government Estimate (IGE).

· Prepare simple design drawings, sketches, charts, diagrams, maps, profiles, or other graphical information as necessary to clearly illustrate the design utilizing CADD and/or BIM software.

· Participate in A/E scoping and fee negotiation discussions.

· Participate in a formal ITR review and utilize DrChecks.

· Prepare simplified designs and/or simple portions of more complex designs.

· Utilize computer design software as applicable to support design production.
· Participate in a site visit to a project during the construction phase and assist in the preparation of a detailed trip report documenting findings.

· Participate in a site visit to a project during the operations phase and assist in the preparation of a detailed trip report documenting findings.

Evaluation Criteria:

· Identify and describe the Corps five operating principles.
· Exhibit an application using engineering design software.
· Complete a budget estimate prepared for engineering and design funding.

· Identify and describe the design Charrette Process.

· Incorporate User requirements into design documents.
· Identify and describe the 1391 Process.

· Design drawings, sketches, charts, diagrams, maps, profiles, or other graphical information prepared utilizing CADD and/or BIM software.

· Exhibit completed Engineering designs.

· Identify and explain the Corps Independent Technical Review (ITR) Process.

· Identify and describe the Corps Project Design Team (PDT) concept.

· Prepare comprehensive site visit trip reports.

b. Engineering Function, Final Target Assignment

The last Target Area assignment will be a minimum of 26 weeks in the Intern’s target position and have the following objective:

Given:

· The position description and performance standards for a CP-18 target position.

· The organization’s mission and functions.

· The Readings, Courses, and successful completion of the 16-week introductory assignment.

· Successful completion of all Phase I and II requirements.

Tasks:
· The intern will, in accordance with applicable laws, DOD, and Army guidance:

· Expand functional work networks and contacts.

· Participate in multifunctional work teams.

· Complete independent tasks, projects, and activities in target position.

· Conduct independent analysis and response to customer requests.

Specific engineering tasks:
· Prepare Quality Management documentation.

· Prepare applicable portions of Engineering Documents used in the design of a Civil Works project.

· Visit a project site during the engineering and design phase and collect data on existing conditions and other features (topographic surveys, geotechnical data, utility information, HTRW, etc.) that are essential for the development of accurate construction plans. Prepare independent technical summary report on findings and conclusions.
· Become a Project Design Team (PDT) member, attend meetings and interface as needed with other project stakeholders.

· Prepare budget estimates for the engineering and design funding required for a project.

· Prepare a project design and construction schedule.
· Provide necessary technical coordination among functional technical areas within Engineering for specific design features.

· Contribute in a Technical Review Conference, which includes A/E engineering services.

· Prepare applicable portions of an Independent Government Estimate (IGE).

· Prepare sophisticated design drawings, sketches, charts, diagrams, maps, profiles, or other graphical information as necessary to illustrate clearly the design utilizing CADD and/or BIM software.

Evaluation Criteria:

· Supervisor will evaluate Intern using the full performance standards of the target position.
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