CHAPTER 6
Summary of US Army Corps of Engineers Meeting
This chapter presents a summary of a meeting held February 2, 2012, at the Sacramento District
of the US Army Corps of Engineers (USACE) office. The meeting was attended by Paul Detjens
(CCCFCWCD), Carl Roner (CCCFCWCD), Ryan Larson (USACE), Scott Stonestreet
(USACE), and Doug Moore (West Yost Associates). The purpose of the meeting was to review
the range of possible modifications of the Walnut Creek Channel or Drop Structure 2 and to
document the process of obtaining approval from the USACE for a proposed modification. A
summary of the meeting is provided below in the following sections.


Review of safety barriers, safety devices, and structure modifications



Requirements for modifying the channel or drop structure



Process for modifying the channel or drop structure



Hydraulic analysis requirements



Timing for implementing various improvements

6.1 REVIEW OF SAFETY BARRIERS, SAFETY, AND STRUCTURE MODIFICATIONS

USACE staff stressed the high energy nature of supercritical flow channels and expressed
concern that any change to the channel or drop structure would need to be carefully studied.
USACE staff were unaware of any prior uses of safety racks and nets in supercritical flow
floodwater channels. Racks and nets could cause an increase of the water surface elevation or a
hydraulic jump upstream of the rack or net. If a hydraulic jump occurred, it would cause the
supercritical flow to jump to subcritical flow resulting in a large increase in the water depth and
causing the flow to overtop the channel banks, which would result in flooding. Accumulation of
debris on a rack or net could lead to even higher water levels and more flooding. However, the
rack or net supports could be designed to fail if too much debris accumulated on the rack or net
and caused an unacceptable increase in the upstream water level.
A hinged floating rack might be possible (see Section 4.5.3). The floats could be located in wells
outside of the channel to minimize the obstruction of the channel. A hinged floating rack would
be more feasible if the rack could normally be positioned above the water, and only lowered if a
person was detected in the channel (e.g. with a thermal imaging camera). If testing showed that a
rack would cause only a small rise in the upstream water level, then it may be possible to raise
the channel walls upstream of the rack or net. If the testing showed that a hydraulic jump would
occur, then raising of the channel walls would not be a feasible solution.
Safety cables crossing the channel in the supercritical flow would be very difficult for a person
moving with channel flow (about 19 miles per hour in the Walnut Creek Channel upstream of Drop
Structure 2) to grab and hold onto. Also, the cable would accumulate debris. Safety cables could be
designed to fail if too much debris accumulated on the cable. Even if the safety cables were placed
diagonally across the channel, it would still be difficult to grab for a person in the channel and hold
onto them. Safety cables along the sides of the channel could be used. Safety cables are not typically
used across supercritical channels. Concerns were voiced that cables may cause injury or death if a
floating person hit them at high velocity. Safety cables in the subcritical flow in the Drop
Structure 2 stilling well would probably be acceptable.
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USACE staff were unaware of any uses of thermal imaging cameras for detecting people in
the channels.
Ladders could be installed at intervals along the channel, but it would be very difficult for a
person in the channel to grab and hold onto a ladder if moving about 19 miles per hour with the
fast flowing water in the channel.
In the Los Angeles area which has a number of supercritical channels similar to the District, rescue
personnel receive swift water rescue training. Rope anchors are installed along the channels for use
by rescue personnel. Calculation of the time for a person to float from one location to a potential
rescue location is valuable information for rescue personnel.
Baffles chutes are used in dam spillways for energy dissipation, and could potentially be used in
the Walnut Creek Channel. However, it is uncertain if baffle chutes are safer than the existing
drop structure because a person flowing down the chute could impact or be trapped on the
baffles. Installation of baffle chutes would also require that the existing channel be widened so
that the flow depth would not be greater than the height of the baffles.
6.2 REQUIREMENTS FOR MODIFYING THE CHANNEL OR DROP STRUCTURE

The requirements for modifying the Walnut Creek Channel or Drop Structure 2 are provided in
the Code of Federal Regulations, specifically 33 CFR 208.10 - Local flood protection works;
maintenance and operation of structures and facilities. The specific requirements are provided in
paragraph (a) (5), which states:


No improvement shall be passed over, under, or through the walls, levees, improved
channels or floodways, nor shall any excavation or construction be permitted within
the limits of the project right-of-way, nor shall any change be made in any feature of
the works without prior determination by the District Engineer of the Department of
the Army or his authorized representative that such improvement, excavation,
construction, or alteration will not adversely affect the functioning of the protective
facilities. Such improvements or alterations as may be found to be desirable and
permissible under the above determination shall be constructed in accordance with
standard engineering practice. Advice regarding the effect of proposed improvements
or alterations on the functioning of the project and information concerning methods of
construction acceptable under standard engineering practice shall be obtained from
the District Engineer or, if otherwise obtained, shall be submitted for his approval.
Drawings or prints showing such improvements or alterations as finally constructed
shall be furnished the District Engineer after completion of the work.

6.3 PROCESS FOR MODIFYING THE CHANNEL OR DROP STRUCTURE

Because the Walnut Creek Channel and Drop Structure 2 were constructed by the USACE,
modification of the channel or drop structure will require approval by the USACE. Guidance for
requesting and receiving approval of modifications is provided in the October 2006 and
November 2008 Section 408 Guidance Memoranda prepared by the USACE (see Appendix 6A
for copies of these memoranda [USACE 2008] and [USACE 2006]). Depending on the
modification, approval by the USACE could be provided from one of two levels, including:
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Sacramento District – Districts can approve relatively minor, low impact
alterations/modifications related to the operation and maintenance responsibilities of
the non-Federal sponsor, such as pump houses, stairs, pipes, trails, sidewalks, fences,
drive ways, and power poles, provided these modifications do not adversely affect the
functioning of the project and flood fighting activities.



Chief of Engineers (Head Quarters USACE, HQUSACE) – The Chief of Engineers
must approve significant modifications like degradation, raising, realignment, and
other modifications that can’t be approved by the District. The Chief of Engineers
review is to ensure the project is not injurious to the public interest and will not
impair the usefulness of the completed project (Walnut Creek Project).

For modifications that would be approved by the Sacramento District, the Sacramento District
will review the proposed project geotechnically, hydraulically, and operationally to ensure that
the proposed project did not adversely affect the functioning of the Walnut Creek Project.
Several of the modifications of the Walnut Creek Channel or Drop Structure 2 under evaluation
by the CCCFCWCD could result in the potential to cause a hydraulic jump in the supercritical
flow channel or could result in replacement of Drop Structure 2 with another type of drop
structure. These types of modifications would most likely require approval from the Chief of
Engineers. In order to receive approval from Chief of Engineers, the following items are required
(as listed in references [USACE 2008] and [USACE 2006]):


Written request for approval of the project modification including
o Detailed description of the modification
o Purpose and need of the modification
o An appropriate map or drawing



Technical analysis and adequacy of design
Geotechnical evaluation
Risk and uncertainty analysis
Structural evaluation
Hydraulic and hydrology evaluation (this evaluation will have to provide strong
proof that the modified structure will function correctly)
o Operational and maintenance requirements
o
o
o
o



Real estate analysis



Analysis of residual risk including a risk analysis



Administrative record for key decisions for related actions



Evaluation of Executive Order 11988 considerations, including justification to
construct in the floodplain and a no practical alternative determination



Environmental protection compliance such as National Environmental Policy Act
(NEPA), California Environmental Quality Act (CEQA), Endangered Species Act,
Fish and Wildlife Coordination Act, Clean Air Act, National Historic Preservation
Act, Noise Control Act, and others
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All documents submitted to the USACE will receive an Agency Technical Review (ATR) by
the Sacramento District. If the modification requires approval by the Chief of Engineers, a
Type II Independent Peer Review (Safety Assurance Review) must be completed prior to
submission to HQUSACE. The documents will be submitted to the HQUSACE Regional
Integration Team. The final decision document products include supporting engineering
analysis at the level of detail for preconstruction engineering and design. The submittal
package will also include the District’s memorandum requesting approval, the Major
Subordinate Command endorsement, and the following:


A description of all other flood and/or storm risk management actions in the watershed.



A copy of related credit requests and a description of the sponsor’s intent to seek
credit or reimbursement, if applicable.



A risk analysis (this analysis incorporates risk and uncertainty in a flood damage
evaluation).



The District’s analysis of policy and legal compliance aspects of the proposed
modification.



The District Engineer’s determination that the proposed modification will meet the
USACE engineering and safety standards, and will not have significant effects on the
functioning of the protective facilities.



Prior HQUSACE guidance on modification of the project and other damage reduction
projects in the watershed.



A public interest determination.



Discussion of indirect effects.



The other documents listed above (on page 6-3).

The project applicant would prepare and submit all of the items listed above. The USACE would
review the items.
6.4 HYDRAULIC ANALYSIS REQUIREMENTS

Any modification to the channel or drop structure would require a hydraulic analysis suitable for
the Section 408 application to the USACE. Four levels of analysis are feasible, including:


HEC-RAS (1 dimensional)



2-dimensional computational modeling



3-dimensional computational modeling



Physical scale modeling
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According to the USACE, physical scale modeling would be the preferred method for
evaluating potential alternative configurations to the Walnut Creek Channel and Drop
Structure 2. However, preliminary evaluations of alternatives could hypothetically be
performed with 1-, 2- or 3-dimensional computational modeling for screening purposes. Given
the complexity of the existing channel/drop structure configuration, any significant
modifications to the channel or drop structure would require a physical model to confirm the
hydraulic performance of the modifications prior to receiving approval from the USACE.
6.5 TIMING FOR IMPLEMENTING VARIOUS IMPROVEMENTS

The following items could be implemented with USACE approval by the Sacramento District.
Approval at the Sacramento District would require about three months.


Fencing and fence repairs



Vehicle guard rails



Warning signs



Escape ladders



Thermal imaging systems



Safety rings



Safety cables along the sides of the channel in either the subcritical or supercritical
channel sections



Safety cables crossing the channel in the subcritical flow channel just downstream of
Drop Structure 2



Anchors for use by rescue personnel

The following items would probably require approval by the Chief of Engineers at HQUSACE.


Safety racks, safety nets, and safety cables in the supercritical flow channel, which
could cause a hydraulic jump, which in turn would require raising of the channel
banks. Structural modifications like sloped baffle chutes, grouted sloping boulder
drop structures, vertical hard basin drop structures, and replacement of the concrete
channel with a restored stream channel.

The USACE reviews the applicant prepared documentation throughout the permitting process
and the durations for those reviews are generally fixed. The project sponsor is in control of the
schedule as they prepare the documents and address comments provided by the USACE. A
reasonable time estimate to complete the documentation necessary for approval of a significant
modification is 1.5 years.
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6.6 REFERENCES

[USACE 2008] Memorandum on Clarification on the Policy and Procedural Guidance for the
Approval of Modification and Alteration of Corps of Engineers Projects, dated November 17, 2008.
[USACE 2006] Memorandum for Major Subordinate Commands, Memorandum on Clarification
on the Policy and Procedural Guidance for the Approval of Modification and Alteration of Corps
of Engineers Projects, dated October 23, 2006.
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