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Purpose. This engineer regulation prescribes policy and procedures for approval and technical
supervision of physical models and ship simulation studies by hydrology, hydraulic, and coastal
facilities related to planning, design, construction, and operation of U.S. Army Corps of
Engineers civil works projects.

Applicability. The guidance presented and procedures described in this regulation apply to all
Headquarters, U.S. Army Corps of Engineers elements, major subordinate commands, districts,
laboratories, and separate field operating activities having civil works responsibilities.

Distribution statement. Approved for public release; distribution is unlimited.

Proponent and exception authority. The proponent of this regulation is the Headquarters,
U.S. Army Corps of Engineers, Directorate of Engineering and Construction. The proponent has
the authority to approve exceptions or waivers to this regulation that are consistent with
controlling law and regulations. Only the proponent of a publication or form may modify it by
officially revising or rescinding it.

* This regulation supersedes ER 1110-2-1403, dated 1 January 1998.
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Summary of Change

ER 1110-2-1403
Physical Models and Ship Simulation Studies by Hydrology, Hydraulic, and Coastal
Facilities and Others

This major revision, dated 6 May 2026:

Alters the guidance title and subsequent terminology used within the document
as well as shifts the proponent from the Engineering and Construction Division to
the Directorate of Engineering and Construction.

Adds the requirement for a validation report to be submitted to the district.
Revises Appendix A — Investigation Activity Flow Charts.
Revises Appendix B — Monthly Progress Report Template.
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1. Purpose

This engineer regulation prescribes policy and procedures for approval and technical
supervision of physical models and ship simulation studies by hydrology, hydraulic, and
coastal facilities related to planning, design, construction, and operation of U.S. Army
Corps of Engineers civil works projects.

2. Distribution statement

Approved for public release; distribution is unlimited.

3. References

See Appendix A.

4. Records management (recordkeeping) requirements

The records management requirement for all record numbers, associated forms, and
reports required by this publication are addressed in the Army Records Retention
Schedule. Detailed information for all related record numbers is located on the

U.S. Army Corps of Engineers (USACE) Records Management Site
https://usace.dps.mil/sites/INTRA-CIOG6/SitePages/Records-Management.aspx. If any
record numbers, forms, and reports are not current, addressed, and/or published
correctly, see DA Pam 25-403 for guidance.

5. Associated publications
There are no associated publications for this engineer regulation.
6. Scope

a. Hydrology, hydraulic, and coastal facilities (laboratories and technical centers of
expertise) perform, assist in, or provide consulting services for specialized physical
models and ship simulation studies. These services also include models/studies for
which a USACE facility has specific expertise to perform. The focus areas of these
models/studies may include, but are not limited to: hydrology, hydraulic, hydrodynamic,
dams, levees, pumping, thermal, chemical, and ship or tow simulations. Additional types
of models/studies may include: navigation, salinity, sedimentation, wave dynamics,
coastal processes, and structural hydraulic conveyance or stability. These
models/studies may also evaluate aspects of impoundments, ponding areas,
groundwater, drainage basins, lakes, rivers, streams, estuaries, oceans, seas, and their
environs.

b. These USACE facilities maintain a staff of experts who assist in developing,
and/or conduct technical investigations. These USACE experts should be contacted as
early as possible when initiating a study. These experts can also provide litigation
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support; conduct technical reviews of hydrology, hydraulic, and coastal engineering
products; and obtain or analyze prototype data as required.

7. U.S. Army Corps of Engineers hydrology, hydraulic, and coastal facilities

a. The Engineer Research and Development Center Coastal and Hydraulics
Laboratory (ERDC-CHL) performs physical model and ship simulation studies for the
planning, design, construction, operation, and maintenance of single and multipurpose
navigation projects. ERDC-CHL also performs these services for flood damage
reduction and environmental restoration projects in riverine, estuarine, and coastal
settings.

b. The Engineer Research and Development Center, Cold Regions Research and
Engineering Laboratory (ERDC-CRREL) performs hydrology and hydraulic studies
associated with snow-based precipitation as snow water contributes to runoff processes
for flood risk management projects. ERDC-CRREL performs hydrology and hydraulic
studies for ice complications on navigation projects in cold regions.

8. Policy

a. Physical models. Physical model studies may be performed at any appropriate
ERDC-CHL or ERDC-CRREL facility and non-USACE facilities. Hydrology, hydraulic,
and coastal physical models/studies can also be contracted to non-USACE facilities.
Non-USACE facilities are defined as private labs, other federal/state agencies, and
universities. The technical engineering component within the district must be
responsible for the scope of work and technical oversight of the study process. Districts
will not allow non-USACE facilities to prepare or review scopes of work. Studies
performed at non-USACE facilities require technical oversight by an appropriate USACE
facility.

b. Ship or tow simulation investigations. Hydraulic design studies associated with
the planning, design, construction, operation, and maintenance of navigation channels
will include a ship or tow simulation investigation. Ship/tow investigations may be
performed at the ERDC-CHL facility or an approved non-USACE facility. Omission of
such an investigation requires Headquarters, U.S. Army Corps of Engineers
(HQUSACE) approval with consultation from ERDC subject matter experts. Studies
performed at non-USACE facilities require technical oversight by an appropriate USACE
facility.

c. Notifications and first rights of refusal. All physical models and ship/tow
simulation investigations performed at non-USACE facilities require notification to
HQUSACE, ERDC-CHL, and/or ERDC-CRREL via memorandum. For all physical
model and ship/tow simulations studies, ERDC-CHL and/or ERDC-CRREL have first
rights to perform that study for the district. If ERDC-CHL and/or ERDC-CRREL cannot
perform the study within the project requirements (schedule, budget, etc.), they must
inform the associated district and HQUSACE of this inability via memorandum.
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d. Inactive physical models at USACE facilities. All costs incurred in connection
with any physical models during inactive periods will be charged to the district or agency
for which the model was constructed or is being held. USACE facilities can also
determine if models no longer serve an engineering purpose and should be removed.
Inactive models that are imposing space restrictions or require specialized capability
may be removed at the discretion of the USACE facility.

e. Approval request. Both the scope of work and the proposal are required for
approval of studies at USACE facilities and non-USACE facilities. Study approval limits
are authorized as follows:

(1) District Commanders up to $500,000;
(2) Major Subordinate Commanders from $500,000 up to $1,000,000; and

(3) HQUSACE, Directorate of Engineering and Construction for efforts over
$1,000,000.

9. Approval procedure for use of non-U.S. Army Corps of Engineers facilities

a. Scope of work. The initiating district will prepare a scope of work that contains
statements of purpose, necessity, description of study, and drawings as required.
Participants will consider the main aspects of the proposed investigation, including the
scope and hydrology/hydrodynamic complexity. Together, the district and participants
will consider cost, schedule constraint, and non-USACE facility physical and technical
capabilities. The scope of work is then submitted to an appropriate non-USACE
facility(s). A district-specific project investigation activity flow chart is shown in Appendix
B.

b. Proposal. The non-USACE facility will prepare a detailed proposal including
costs and a detailed time schedule. The proposal will also detail the various report
submittals and time frames (see paragraph 11). That proposal will be submitted back to
the initiating district for approval.

c. Administration. To confirm compliance with this regulation, districts, ERDC-
CHL, and/or ERDC-CRREL are not to proceed with any studies at non-USACE facilities
without approval notification from HQUSACE, Directorate of Engineering and
Construction. Notification will consist of an information copy of the approved letter or
endorsement via memorandum.

10. General processes for studies

a. Physical model and ship simulation studies. The Director of ERDC-CHL or
ERDC-CRREL will provide a technical advisor to assist the district. This technical
advisor works directly with district personnel to help complete the scope of work, non-
USACE facility selection (if applicable), contract negotiation, and all technical reviews.
The district has the option of letting and administering the contract or having ERDC-
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CHL or ERDC-CRREL let and administer the contract, if applicable. Districts will provide
funds to the USACE facility(s) to cover the cost of these activities.

b. Study reviews.

(1) If the study is performed by a non-USACE facility, the ERDC-CHL or ERDC-
CRREL technical advisor will conduct ongoing progress reviews. The technical advisor
will advise the district technical staff and associated Contracting Officer of concerns and
issues as they occur. The non-USACE facility will arrange a checkpoint meeting after
the physical model has completed its initial set up (before validation runs begin).
Another checkpoint meeting will be conducted at the conclusion of the model validation
testing data runs. This process occurs prior to any production runs to ensure the
validation tests are acceptable and to confirm the testing program.

(2) When study results suggest the proposed investigation will not satisfy design
objectives, the USACE or non-USACE facility will initiate a design review meeting.
Additionally, when the USACE or non-USACE facility has completed all scheduled tests,
the facility will also schedule a design review meeting. The design review meeting(s) is
used to review the interpreted results to confirm the initiating district is satisfied that alll
relevant data has been included. Participants at this meeting will consider the
interpretation of test results, the project design recommendations, and the need for
further testing.

c. Work of others. Procedures for performing hydrology, hydraulic, and coastal
studies for other federal partners, state and local governments, and private firms are
described in ER 70-1-5 for research and development laboratories and in
ER 1140-1-211 for districts and major subordinate commands.

d. Quality management. To confirm the quality of their water resource projects and
studies, all districts are required to follow the quality management practices outlined in
ER 1165-2-217.

11. Reports

a. General. Physical model and ship simulation reports on hydrology, hydraulic,
and coastal studies will present study results in addition to explanations of study
procedures used and interpretations of study results.

b. Progress reports. A monthly progress report for the study is furnished to the
district’s project manager and technical staff via written correspondence. Reports should
be prepared as of the last day of the month or on an agreed-upon monthly date. An
example progress report template is shown in Appendix C.

c. Validation report.

(1) The validation report documents and summarizes the results of the validation
process. It also provides a clear overview of the validation effort and findings. At
minimum, the report must include a project description, test case details, deviations
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reported (to address policy and guidance variances), and how those deviations were
resolved through the study. Required key elements of the validation report also include
a summary of the validation objectives, methodologies, key findings, and any
outstanding issues.

(2) The USACE facility or non-USACE facility that performed the validation model
runs must prepare the validation report. The report is then submitted to the district after
the validation is completed. Production runs for the physical model can only occur when
the validation report has been approved by district’s technical staff and/or applicable
ERDC-CHL/ERDC-CRREL technical advisor. Requirements for the timing and
submission of the validation report will be negotiated/detailed within the project scope of
the study.

d. Preliminary findings report. The preliminary findings report is a letter report
prepared by a USACE facility or non-USACE facility that conducted the investigation.
This report includes, but is not limited to, interpretations, recommendations, and
conclusions and is delivered to the district after the design review meeting. If the
investigation is conducted in steps or phases, a preliminary findings report will be
prepared for each step or phase. Requirements for the timing and submission of the
preliminary finding report will be negotiated/detailed within the project scope of the
study.

e. Final technical report. The USACE facility or non-USACE facility that conducted
the study will prepare a final technical report for each physical model and/or ship
simulation hydrology, hydraulic, and coastal study. A draft report, accompanied by a
suggested distribution, will be submitted by the assigned facility to the associated
district project manager and technical lead for approval to publish. The district’s project
manager will return the draft report and suggest distribution with concurrence or
modification. Requirements for the timing and submission of the draft and final report
will be negotiated/detailed within the project scope of the study.

f.  Pertinent data. All pertinent data from any non-USACE facility will be provided
to the ERDC-CHL and/or ERDC-CRREL technical advisor(s) and the district’s technical
advisor for the project.
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Appendix A
References

Unless otherwise indicated, Army and USACE publications are available at
https://armypubs.army.mil/ and https://www.publications.usace.army.mil.

Section |
Required Publications

DA Pam 25-403
Army Guide to Recordkeeping

ER 70-1-5
Corps of Engineers Research and Development Program

ER 1140-1-211
Support for Others: Reimbursable Work

ER 1165-2-217
Civil Works Review Policy

Section Il
Prescribed Forms

There are no prescribed forms for this publication.
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Appendix B
Investigation Activity Flow Charts

This appendix presents investigation activity flow charts showing how a district (Figure
B—1) or the ERDC-CHL and/or ERDC-CRREL (Figure B—-2) let and administer contracts.
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Fig_]ure B-1. Process used when a district lets and administers contracts
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Figure B—-2. Process used when Engineer Research and Development Center Coastal and
Hydraulics Laboratory and/or Engineer Research and Development Center, Cold Regions
Research and Engineering Laboratory let and administer contracts
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Appendix C
Monthly Progress Report Template

A monthly progress report for the study will be furnished to the district’s project manager
and technical staff via written correspondence. An example of the report template is
shown below.

-_—

. Subject

2. Activities Summary

a. Report Month — activities performed in monthly reporting period
b. Next Month — upcoming activities to be performed
c. Schedule — where the project is on the current schedule

3. Estimated Completion Date
Note any changes to estimated completion date
4. Preliminary Study Results

Charts, Graphs, Data

Photographs

Technical Write-Ups

Miscellaneous Information for Records

apoTow

5. Remarks
a. Current milestone (expected completion)

b. Scheduled visits from U.S. Army Corps of Engineers personnel and/or other
entities

ER 1110-2-1403 e 6 May 2026 9



Glossary of Terms

Term

DA PAM
ER
ERDC-CHL

ERDC-CRREL

HQUSACE
USACE

Definition
Department of the Army Pamphlet
Engineer Regulation

Engineer Research and Development Center Coastal and
Hydraulics Laboratory

Engineer Research and Development Center, Cold
Regions Research and Engineering Laboratory

Headquarters, U.S. Army Corps of Engineers
U.S. Army Corps of Engineers
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