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SACRAMENTO DISTRICT
FLOOD DAMAGE REDUCTION SEGMENT
INSPECTION FLOWCHART

This flowchart was created by the Flood Protection and Navigation Section of the U.S. Army Corps
of Engineers (USACE) Sacramento District (SPK) in consultation with the Geotechnical Engineering
Branch (SPK). The Department of Water Resources also worked with the Flood Project and
Navigation Section to clarify the checklist in creating the inspection flow chart. The intention is to aid
USACE inspectors, Department of Water Resource inspectors and contractors to rate levee segments
which are a part of the Rehabilitation and Inspection Program in a consistent manner which meets the
standards defined by the USACE checklist. This flowchart quantifies the items in the checklist and is
intended to improve consistency among inspectors, but it is not intended replace common sense,
engineering judgment or the wording used in the checklist.

In the future the flowchart can serve as a more accessible way to explain to the local maintainers
of the project exactly what they need to do to get the desired rating on a given item.

It is the responsibility of the sponsor to provide a map of the easement area, without such a map,
or reasonable justification, it will be assumed that the easement area extends 15 ft from the landside
levee toe.



1. UNWANTED VEGETATION GROWTH Revised 13 August 2012

The vegetation free zone is described in the USACE checklist as an area which “extends 15 feet from both the
landside and riverside levee toes to the centerline of the tree. If the levee access easement doesn’t extend to
the described limits, then the vegetation free zone must be maintained to the easement limits.” Reference ETL
1110-2-571" for more details.

(NN

Are there trees greater than 2 inches in diameter in the vegetation free zone?

Are there any visible decomposing stumps which must be removed to “reestablish or ascertain levee
integrity” (wording from checklist)?
Do any tree limbs overhang the vegetation free zone with less than 8 feet of vertical clearance??

YES TO ANY

¢ . NO TO ALL
Is there a variance for all
vegetation which is an

issue?
Y
Are there brush or weeds that impair
YES YES the inspector’s visibility of erosion,

seepage, animal burrows, etc.?

!

Is all the vegetation within
the vegetation free zone in

compliance with the NO
variance? ¢
Is any woody
vegetation present
YES ) X
in the vegetation
YES free zone?

Stumps and fallen trees should be recorded under vegetation.

http://140.194.76.129/publications/index.html

If the only instance of overhanging limbs is from a newly planted tree that is confined within the 4' X 7' transition zone, refer to ETL
1110-2-571 for additional guidance.




2. Sob Cover?

Q
Q

Is there evidence of surface erosion (e.g. rills or
crevasses greater than 6 inches in depth)?

Is the surface runoff protection more than 50%

missing? Surface runoff protection may include
grass, sod or other means of protection.”

NO TO BOTH

Is the surface runoff protection more than 25%
missing? Surface runoff protection may include
grass, sod or other means of protection.?

Are there rills or crevasses which are greater than
3 inches in depth?

09 July 2013 Revision

NO TO
BOTH

YES TO EITHER

Y

Is surface
protection

provided by YES

another means?

t«Sod Cover” for the purposes of the Sacramento District Flood Damage Reduction Segment Inspection Flowchart refers to the surface
runoff protection of the levee slopes to protect against surface erosion. This includes rating the levee for erosion caused by surface runoff.

2 |f the vegetation height impairs the inspector’s visibility of the levee slopes, this should be rated “U” under Item 1 — Unwanted Vegetation

Growth




3. ENCROACHMENTS!

Revised 22 October 2012

Is there an updated levee log which addresses whether each encroachment complies with conditions 1-5 listed below?

If not, speak to the sponsor about providing this prior to the next inspection. (Inform them that all encroachments will be rated as if they do
not have permits unless the permit is made available by the sponsor or the inspector happens to have the permit on hand.
responsibility to maintain an updated levee log and show proof of permits during the inspection if requested.)

It is the sponsor’s

CONTINUE TO DETERMINE RATING

operations, or negatively impact the levee integrity?

These may include, but are not limited to:

p
Are there any encroachments on the levee slopes or in the easement area which are likely to inhibit operations and maintenance, emergency

power poles, solid board fences, barbed wire fences, any fence or gate that crosses the levee, excavation into the levee prism, irrigation

lines, landside toe roads, trash that has been on the levee more than a year and is likely to provide habitat for rodents, decomposing pipes,
pipes without an accessible positive closure device at the waterside hinge, retaining walls, ditches which increase the potential for seepage,
‘and concrete blocks with rebar which pose a safety threat to flood fighters.

~

YES

!

e Y

Are there manmade
depressions (such as

pools, ponds, ditches or Are the

those caused by YES depressions
encroachments) on the deeper than 1

landside and not foot ?

indicated on as-built
drawings?
YES
NO

Does the encroachment:

1) Have a permit from the sponsor (include permit # in
rating of each issue)

2) Have a Corps review of the permit from the
sponsor indicating that the Corps had no objection
to the issuing of the permit?*

3) Comply with all the conditions of the permit issued
by the sponsor and any conditions indicated in the
Corps review??

4) Comply with all the standards set forth in the
project’'s Operations and Maintenance Manual?

5) Do levee penetrations meet the requirements of

Item 11 — Culvers/Discharge Pipes in this
flowchart?

NO

!

Are trash, debris, unauthorized farming
activity, structures, excavations, or
other obstructions or inappropriate

activities noted which should be
corrected, but will not inhibit operations
and maintenance or emergency
operations (such as access ramps or
toe roads without cuts)?

r

NO TO ANY OR
INFORMATION NOT AVAILABLE

(Continued on the following page)

YES TO
ALL

Does the encroachment:

1) Have a permit from the sponsor (include permit # in
rating of each issue)

2) Have a Corps review of the permit from the
sponsor indicating that the Corps had no objection
to the issuing of the permit?*

3) Comply with all the conditions of the permit issued
by the sponsor and any conditions indicated in the
Corps review??

4) Comply with all the standards set forth in the
project’s Operations and Maintenance Manual?

5) Do levee penetrations meet the requirements of

Item 11 — Culvers/Discharge Pipes in this
flowchart?

NO TO ANY OR
INFORMATION NOT AVAILABLE




3. ENCROACHMENTS (CONTINUED) Revised 22 October 2012

| 1 If the encroachment in question is a pipe (pipes crossing through the levee or running parallel to the levee toe in the easement area that
are not a part of the federal project), determine two ratings using this flow chart and the flow chart for item 11. The issue rating will be the
lower of the two ratings. Record this rating under item 3 only.

2 |f a permit is not available during future inspections, minimally acceptable encroachments  risk receiving an unacceptable rating during
future inspections.

% If this is a non-Federal levee then proof of compliance with USACE permitting standards at the time the permit was issued by the sponsor
is sufficient. Note that USACE does not have authorization to fund USACE personnel to review non-Federal permit applications.

Notes:

. Do not rate paving on the levee crown as an encroachment.

. Toe ditches will be rated “M” for seepage if seepage cannot be ascertained due to water in the ditch or “U” if active seepage or
evidence of past seepage is observed.

L] Encroachments causing issues sever enough to receive a “U” rating under other items (e.g. Depressions/Rutting, Slope Stability,
Erosion) should also be rated “U” for those items.




3. ENCROACHMENTS: PIPES Revised 12 October 2012

Are there any third-party pipes? NO

YES

v

e Y

Are any of the following true?

O Based on external visual inspection of the pipes, it is apparent
that there are pipes which have been damaged, posing a
threat to levee integrity. Examples of indicators that signify
problematic pipes include: clearly deteriorated corrugated
metal pipes; flap gates that are missing, inoperable, or
damaged; evidence of erosion or depressions around the
pipe. —

O No attempt or progress has been made to compile records on
the location or condition of third-party pipe installations
currently in the levee.

O The sponsor does not have a plan in place to control future
third-party pipe installations.

NO TO ALL

v

Are the pipes regulated by the Pipeline & Hazardous
Materials Safety Administration (PHMSA)? \
YES NO

v

Do 50% or more of the pipes have all of

the following:

p . 1) Provided pertinent data about the pipe
Do 50% or more of the pipes have all of to include the product transported, size
the following: (diameter) of the pipe, pipe construction

material, type of pipe seams and joints,
1) Acknowledgment that the pipeline is normal operating pressure, and normal
regulated by PHMSA. operating flow rate.
2) Certification by the pipeline owner that 2) Identified the pipeline safety regulatory
the operation and maintenance of the agencies having jurisdiction or that no
pipeline meets all requirements of the authority has pipeline safety authority.
PRk S NO TO NO TO
— ANY ANY — 3) Established and maintains a pipeline
3) The pipeline within 15 feet of the levee Integrity Management Program (IMP)* (for
prism has been identified as a High pipe 2 inches or greater in diameter) for
Consequence Area (HCA). reaches of the pipeline that are within 15
feet of the levee prism.
4) Pertinent data about the pipe which
includes the product transported, year of 4) The IMP includes integrity
construction, size (diameter) of the pipe, assessments performed by in-line
pipe construction material, type of pipe inspection (also referred to as "smart
seams and joints, normal operating pigging"), hydrostatic pressure testing,
pressure, and normal operating flow rate. direct assessment or other technology
> that the operator demonstrates can

provide an equivalent understanding of
the condition of the line pipe at intervals
not to exceed five (5) years.

_ )

YES TO ALL

[ ! Reference the inspection checklist for IMP requirements. @




4. CLOSURE STRUCTURES Revised 5 January 2012

Are there closure structures along
this levee segment? NO

YES

v

U Are the closure structures in poor condition?
U Are parts missing or corroded?

YES TO
EITHER

NO TO BOTH

\ 4

Does the sponsor have an Operations and
Maintenance (O&M) Manual or a Flood Response NO
Plan (FRP) detailing closure of the structure?*

YES

i NO TO

( ) ANY
O Are placing equipment, stop logs, and other materials readily available within the

anticipated warning time??

U Are the components of the closure clearly marked and installation instructions
and procedures readily available?
Have trial erections been accomplished in accordance with the O&M Manual or
FRP?

YES TO ALL

| If the sponsor does not have an O&M Manual or a FRP detailing closure of the structure, also assign an M rating in
| General ltems: Item 3 — Flood Preparedness and Training.

Iz Anticipated warning time and material acquisition can be found in either the O&M Manual or the FRP.

L




5. SLOPE STABILITY Revised 22 October 2012

~

Is the slope in any way showing a separation between different layers of soil?

Is there any caving on the slope or crown?

Are there any tension cracks resulting from a slip or slide due to unstable slope?
Are there any depressions on the slope from settlement?

Is there a failure scarp on the slope?

Are the current levee embankment slopes steeper than the original design slopes?
[Oversteepening of the waterside berm should be rated under Item 6. Erosion only.]

oooo0o

NOTO *©
ALL

YES TO ANY

e Y

Is there an active erosion failure with a
vertical face or scarp in the levee
embankment and cracking or sloughing
above the vertical face or scarp?

Is the issue

related to YES
erosion?

\,

| [Also rate issue under Item 6. Erosion.]

NO

v

Is there a tension crack greater
than 1 inch wide or with a caving
drop of greater than 1 inch?

YES

v

Is this tension crack greater than E
NO 200 feet long? E

NO

v

Are there any bulges present in the slope or
at the toe where stress in the levee has
caused an upward movement of the soil?

~

NO




6. EROSION/BANK CAVING! Revised 23 October 2012

Is there any erosion or caving within 35 Is the waterside berm/overbuilt section
feet of the waterside levee toe? NO slope steeper than the original design?

YES

NO
l YES

Is the erosion or caving deeper than 1 foot
AND greater than 3 feet in length on the:

= |evee embankment slope,

= crown,

= berm/overbuilt section, OR NO

» in the foundation soils within the
projected levee prism (including
projection below landside original
ground)?

EROSION ON THE SLOPE, CROWN, BERM/OVERBUILT SECTION,
OR PROJECTED LEVEE PRISM WITHIN 35’ FROM THE WATERSIDE
TOE IS MINIMALLY ACCEPTABLE OR UNACCEPTABLE

BERM/OVERBUILT
SECTION: MINIMALLY
ACCEPTABLE IF SLOPE IS
STEEPER THAN
ORIGINAL DESIGN

35

EROSION GREATER THAN
35’ FROM THE WATERSIDE
TOE IS ACCEPTABLE

ORIGINAL
GROUND

WATERSIDE TOE

|ae PROJECTED LEVEE PRISM b

|2 Oversteepening of the waterside berm is rated under this item (Erosion) alone.

(————— —— — — — — — — — — — — — — — — —— — —— — —— — —— — =
|1 Erosion due to surface runoff is recorded under Item 2. Sod Cover. E
| Oversteepening of the embankment slopes is also rated M under Item 5. Slope Stability. E




7. SETTLEMENT

Revised 17 September 2012

Has the sponsor made a comparison between
the most recent survey elevations against the
crest as-built elevations?

N\

—

YES

A 4

Does the survey ground elevation fall below the
crest as-built elevation over what the inspector
believes are “significant reaches” (i.e. greater
than 100 feet in length)?

~

YES

NO

Flag the item, explain the situation in the report
letter, and the rating determination will be
determined based on the engineering judgmen
of the inspector or supervising engineer.

CONTINUE TO DETERMINE RATING

!

Is there reason to believe that any observable
depressions may have been caused by
settlement (as opposed to a recent pipe

installation, for example)?

YES

\ 4

Do the depressions fall over
“significant reaches” (i.e.

YES

greater than 100 feet in
length)?

|1 Depressions less than 100 feet in length should be rated under Item 8. Depressions/Rutting

—




8. DEPRESSION/RUTTING Revised 5 January 2012

Are there any depressions or ruts greater
than 6 inches deep? YES

NO

v

Are there any depressions or ruts less
than 6 inches deep in the levee crown or YES
access road?




9. CRACKING

Revised 17 September 2012

r

~

O Are there any cracks which are present year round (i.e. this does not include
seasonal summer cracks which disappear in the winter, which occur as a
result of the clay in the levee expanding and contracting)?

O Are there any known weak points in the levee (historical flood fight areas,
levee repair areas) near the observed cracks?

YES TO EITHER

v

Are there any cracks in the levee that are more than 6 inches deep?

Are there any longitudinal cracks which are longer than the height of the
levee?

Is there any vertical movement along any crack in the levee? Tension cracks [~

with vertical movement due to an unstable slope is rated under Iltem 5. Slope
Stability.

L Are there any transverse cracks which extend the entire levee width?

NO TO ALL

v

Are there any cracks greater than 2 inches deep?
Are there any cracks which transverse more than 1/3 of the levee crown?

Are there any longitudinal cracks which are longer than 1/3 of the height of
the levee?

00

(N

NO TO ALL




10. ANIMAL CONTROL Revised 14 August 2012

Are there any portions of the levee crown or slope which are unable to be
inspected due to encroachments or vegetation and the inspector may

reasonably believe that there exists an animal burrow greater than 6 inches in
diameter?
| YES
NO

v

e Y

Ask the sponsor:

U s there a continuous animal burrowing control program in
place that includes the elimination of active burrowingand |  NO TO
the filling of existing burrows? EITHER

L What is the method of backfilling existing burrows?
Evaluate whether the method adequately addresses voids
created from animal burrows."

YES TO BOTH

v

Is 2 ft* or more of material _
observed beside any one hole? YES

NO

v

U Are five or more holes greater than 3 inches in
diameter observed in any 25 ft stretch?
U Are there any holes 6 inches or greater in diameter?

YES TO EITHER

v

In all areas where either of these issues were observed,
was the opposing slope free of animal holes greater NO
than 3 inches in diameter?

| ! During past inspections, we have observed that the following methods have been effective: 1) digging and backfilling (4-6 inch lifts with
98% compaction), 2) grouting (however, there are concerns regarding the interface between the grout and soil and its effectiveness).
Experience has also shown that the following methods caused instability issues: 1) Any technique that involves collapsing the burrows (e.g.
| Rodenator, road roller), 2) shoveling.

—




11. CULVERTS/DISCHARGE PIPES Revised 5 January 2012

N\

[Are there any discharge pipes/culverts which are a part of the federal project?

YES
4

O isthere any visual evidence of deterioration of the pipe, inlet or outlet structure (ex. water loving plants/
erosion on the landside near the pipe, evidence of pipe collapsing: visual inspection/crack or
subsidence near pipe)?

~

YES TO
O isthere any visual evidence leading the inspector to believe the pipe is not structurally sound? EITHER

NO TO BOTH

Do all pipes have a positive closure device on the waterside hinge whose shut off valve is easily accessible NO
during a flood fight AND a flap gate on the waterside OR are compliant with all conditions of the permit which
the Corps reviewed and determined that the pipe did not diminish the proper functioning of the levee?

YES

v

[ Type(s) of Pipe(s) (Follow all that Apply)

Pressurized Pipe®

v

O Has an annual report on the pressure readings in all
pipes (or other method to inspect the interior and

Federal Project’ Gravity Pipe

v

Has a NASSCO video/sonar inspection of the
pipe (see Guidance for CCTV and Sonar

[ Pipes that are a part of the E

r

Inspection of Pipes Penetrating Levees - exterior of the pipe which is approved by the Corps)
[ attached) been conducted and is the report been compiled by the sponsor and is available for the
NO and video available for the inspector's review? | inspector’s review?
N 4 O when using pressure readings, the first year, a base
line pressure reading (at a minimum) is required, in
YES subsequent years, a report on the pressure in the pipe

should be submitted.

NO
L Does the report indicate that there is no significant
drop in pressure?
Rating >
determined using
NASSCO YES TO BOTH

standards

| Manual specified that a pipe is attached to a pump station or is to be used for interior drainage, then it is also evaluated in the “Pump
Station” or “Interior Drainage” Checklist. Drainage canals would also be covered in the interior drainage checklist.

|2 If there are any discharge pipes/culverts that are not part of the federal project, this flow chart should be followed, in addition to the flow

| chart in item 3. “Encroachments” and the issue will receive the lower of the two ratings, but the rating should be entered under item 3.
“Encroachments”.

|3 Pressurized pipes — all pipes subject to pressure (continuous or intermittent) this includes irrigation pipes, gas lines and water lines.

|4 Not having a video inspection, or the intent therein met (e.g. sonar inspection, pressure report), will lead to an unacceptable item rating.
However, if this is the only issue (not having the video inspection) which could lead to an overall unacceptable segment rating it is SPK

| Policy that this alone does not imply an unacceptable segment rating. However, if a video inspection is not submitted within an acceptable

Lperiod of time, not to exceed two years, an unacceptable segment rating will result.

=




12. RIPRAP REVETMENTS & BANK PROTECTION
(ARMORING USING STONE)*

Revised 21 August 2012

levee embankment?

YES

v

Is the riprap completely obscured by E
noncompliant dense grass, brush or trees and }

[ Is there any riprap protecting the

YES

unable to be inspected?

NO

, v

Is there evidence of:

impairing channel flows by causing turbulence?

U Voids under the riprap or grout (an inspector could step on the slope
protection to determine this)??

O Erosion deeper than 1 foot and greater than 3 feet in length?®

U Scour activity which is undercutting the banks, eroding embankments, or

YES
TO ANY

NO TO ALL

!

~

NO

[ Is the riprap engineered?

YES

v

Has more than 25% of the riprap been displaced or

~

YES

degraded, significantly exposing the subgrade or
fabric under the riprap?

NO

|1 Includes grouted riprap

2 If there is any grout cracking or voids in grouted riprap, recommend that the sponsor repair the crack or void.
|3 If there is erosion deeper than 1 foot and greater than 3 feet in length, also rate as U under Item 6. Erosion

| —




13. REVETMENTS OTHER THAN RIPRAP!

Is there any revetment other than riprap E
(such as concrete slope protection)

Revised 21 August 2012

protecting the levee embankment?

YES

v

Is the revetment completely obscured by

noncompliant dense grass, brush or trees and
unable to be inspected?

NO

v

Is there evidence of:

impairing channel flows by causing turbulence?

protection to determine this)??
Q Erosion deeper than 1 foot and greater than 3 feet in length?®

U Scour activity which is undercutting the banks, eroding embankments, or

U Voids under the revetment or grout (an inspector could step on the slope

NO TO ALL

!

[Is the revetment engineered?E

YES

v

NO
YES
YES
TO ANY
NO
YES

Has more than 25% of the revetment been displaced
or degraded, significantly exposing the subgrade or
fabric under the revetment?

NO

|1 Includes grouted revetment

2 If there is any grout cracking or voids in grouted revetment, recommend that the sponsor repair the crack or void.

|3 If there is erosion deeper than 1 foot and greater than 3 feet in length, also rate as U
|

under ltem 6. Erosion




14. UNDERSEEPAGE RELIEF WELLS/TOE DRAINAGE SYSTEM

~

Are there any relief wells or toe drainage systems mentioned
in the Operations and Maintenance (O&M) Manual?

YES

v

[Are maintenance records available for inspection including

the required documentation for the pump testing?

YES

v

Have the relief wells or toe drainage systems been operated and
maintained in accordance with the Operations and Maintenance Manual?

Revised 4 September 2012

— YES—

I
NO

O Did the toe drainage systems and pressure relief wells function
properly during the last flood event?

Q Is there documentation that the wells have been pump tested within
the last 5 years or other timeline specified in the O&M Manual?

U Do the maintenance records indicate regular cleaning?

YES TO ALL

v

NO TO U s there anything observed that would indicate that the
ANY drainage systems wouldn't function properly in the next flood?
U s there any sediment in the horizontal system that should not
be present (if applicable)?

YES TO EITHER

v

Were any cracks observed between the discharge ditch and the relief
well or in the ditch between two relief wells, if applicable?

NO

v

U Have the toe drain systems or pressure relief wells
NO TO fallen into disrepair or become clogged?
BOTH 10 Did the pump test indicate that there is a greater
than 20% loss of efficiency?

~

NO TO
BOTH

|index.html),
\—

For guidance on pump testing see EM 1110-2-1914, which can be found on the Corps Publications Page (http://140.194.76.129/publications/




15. SEEPAGE Revised 5 January 2012

Is there any evidence during the inspection of unrepaired seepage
damage, continuously saturated areas, or boils?

One thing to look for is water loving plants on the landside or landside
levee slope if the waterside has water against it and the landside is
expected to be dry. If the plants are not getting water from poor
drainage, they could be an indication of a seepage problem.

NO

!

Are there ditches on the landside which contain
water, limiting the inspector’s ability to observe YES
active seepage or evidence of past seepage?

NO

!

Is the water surface elevation at
the time of the inspection above YES
the landside toe elevation?




