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CHAPTER 14
| NSPECTI ON, MAI NTENANCE, AND REHABI LI TATION OF
SEEPAGE CONTROL MEASURES
14-1.  Introduction. Proper functioning of seepage control features requires

adequat e maintenance, inspection, and, if necessary, rehabilitation. Sone
seepage control methods such as relief wells are in the best condition they
will ever be the day they are installed and devel oped, while others such as
soil -bentonite slurry trench cutoffs nmay increase in effectiveness with tine.
Al seepage control features nust function effectively for the Iife of the dam
or be rehabilitated or, if necessary, replaced. The effectiveness of some
seepage control methods, such as the toe trench drain, may be directly
observed. For other seepage control nmethods, such as cutoffs, performnce
nonitoring (see Chapter 13) is essentially the only nmeans of determining the
degree of effectiveness.

14-2.  Inspection. The procedure for periodic inspection and continuing eval u-
ation of dams is given in ER 1110-2-100. Procedures for reporting evidence of
distress in dans are given in ER 1110-2-101. Procedures in these two ER s are

often supplenented by Division Regulations as well. Details concerning the
moni toring performance of seepage control nmeasures are given in Chapter 13.
The first general field inspection for new earth and rock-fill dans is carried

out immediately after topping out the enbankment. The initial inspection of
concrete dans is acconplished prior to inpoundment of reservoir water. The
second inspection for earth and rock-fill and concrete dans is nmade at a
reasonabl e stage of nornal operating pool but no | ater than one year after
initial inpoundnent has begun. Subsequent inspections will be made at one-year
intervals for the next four years, at two-year intervals for the follow ng
four years, and then may be extended to every five years if warranted. The
periodic inspections provide the opportunity for a group of specialists to
critically exanmine a project for existing and/or potential problems, to recom
mend renedial action or changes in instrumentation, and to direct the attention
of the operating personnel toward the significant and critical features of a
proj ect. However, the occasional inspection cannot take the place of daily
observations required to detect potentially dangerous problens at an early and
repairable stage. Table 14-1 outlines the inspection, instrumentation, mainte-
nance, and rehabilitation of seepage control facilities. Sone seepage control
met hods such as enbankment zonation, cutoffs, and upstream inpervious blankets
are not amenable to visual inspection. Oher methods such as flat slopes
downst ream of the dam and downstream seepage berns are nost accessible and
shoul d be inspected daily during periods of full reservoir pool to ascertain
that they are functioning properly in controlling seepage. (O her seepage con-
trol facilities should be inspected on a regular schedule as shown in

table 14-1.

14-3.  Mhintenance. Tinely performance of nmintenance on seepage control
facilities is required for the facilities to perform satisfactorily. Sone
seepage control nethods such as flat slopes downstream of the dam and down-
stream seepage berns are accessible and require maintenance. Qher seepage
control nethods such as enbankment zonation, cutoffs, and upstream inpervious
bl ankets do not require maintenance. However, maintenance is required on the
instrumentation used to evaluate the degree of effectiveness of all seepage
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Table l4~1. Inspection, Instrumentation, Maintenance, and Rehabilitation of Seepage Control Facilities

Visual Inspection Instrumentation
________T_T_T__JL____________ et —
Method of Rehabilitation

Sespage Control Facility Frequency . Type of Observation Frequency . Type of Measurement _Type of Maintsnance
Control of Seepage Through Esbankment

Flat slopes without Daily Wet spots, slough- Monthly Surface monuments Fertilizing, wmow- Extend slops thickness
draina ing, srosion ing, filling and length
Egbankmant zonation had - Vartes™®  Presometer _-(@ -
Vertical and horizontak  Weekly Turbidity and dis-  Varies® Piezometer --(& -
gdrains charge rate

Control of Underseepage

(b) (d)

Horizontal drain Weakly Turbidicy and die- Varies Piazometar - -
charge rate
Cutoff
Compacted backfill - - - - L) -
trench
Slurry trench
(b} d)
Soll-bentonite - ~ Varies Plezometer - Install short parallel
adjacent trench
(b) @
Cement-bentonite - - Varies Piezometer - Install short parallel
adjacent tranch
_— (b) (d)
Concrete wall — Varies Piezometar - Grout adjacent to wall
Upstream {mpervious - - Vltlll(C) Reservoir - Filling by barge dumping
blanket sedimentation or following ressrvoir
drawdown
Downstresm seepage berm Daily Seepage, boils, Montchly Surface monuments Fertilizing, mow- Extend berm thitkness
erosion ing, filling and length
Toe trench drain Weekly Turbidity and dfe- - - Check pnrlodtcally(.) -—
charge rate
Relief wells V.rlel(b) Flow rate and sand Vlri.l(b) Plezometer Check pcrlodic‘lly(f) Rehabilitate wells
infiltration
Concrete galleries Weekly Turbidity and dis- - - Check porlodlcaily(') -
charge rate
Control of Seepage Through Abutment
Upstream impervious - - Vlrlgn(b) Reservoir - Filling by barge dumping
blanket sedimentation or following reservoir
drawdown
Downstrasam filter layer Weekly Turbidity and dis- - - - —_
charge rate
(b) (b) (f)
Relief wells Varies Flow rate and sand Varies Piezometer Check perlodicslly Rehabflitate wells
infiltration
Control of Seepage Beneath Spillways and Stilling Basins
d
Drainage blanket Weekly Turbidicy and dis- Vnri-l(b) Piezometer --( ) -
. charge rate .
Relief wells Vafles(h) Flow rate and sand V.ri-n(b) Plezometer Chack periodi:llly(f) Rehabilitate wells on
infiltration unwatering of

structure

(.)Schtdul- to be followed upon obtainment of Full reservoir pool. The schedule during initial filling will be determined during the fnitial
periodic inspection. .
(h)obstrv-ztunn should be made one week after maximum reservoir level and at three subsequent falling reservoir sts,

(C)VArle- depsnding upon potential sedimentation problems, lmpact on project performance, and impact on stream systes (see EM 1110-2-4000).

on (see EM 1110-2-1908, Part 1).

(')Cntch basins, manholes, ditches, drainage pipe, and weirs should be cleaned, as a minimum in the fall in prepsration for the winter
season, and agsin {n the spring.

(‘)Annunlly. before storage season, check valvas, gaskets, vell guards, cover plates, flap gates on the outlats and other appurtenances (see
EM 1110-2-1908, Part 1)}. : .

(g)Should be examined for strems cracks, bulges, shifts of alignment, excessive leakage, and debris cleaned frow gutters and wefrs.

(d)liuin; or falling head test should be conducted on piezometers annually before the atorage s
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control nethods. The type of maintenance to be conducted on seepage control
facilities is given in table 14-1.

14-4. Rehabilitation. I nspection and naintenance of seepage control facili-
ties may indicate the need for rehabilitation. The type of rehabilitation to
be conducted on various seepage control facilities is shown in table 14-1. If
the seepage control facility cannot be satisfactorily rehabilitated, renedial
seepage control facilities should be installed (see Chapter 12). The mgjority
of rehabilitation of seepage control facilities is in connection with relief
wells. Oten a relief well does not flow except during high reservoir |evels.
The water in the well becomes stagnant, various chenicals precipitate, algae
grows, and the efficiency of the well deteriorates. This will be manifested
by a fall in relief well discharge acconpanied by a rise in piezonetric
levels. Rehabilitation of a relief well is in essence a redevel opnent of the
wel | . In addition to nmechanical methods such as water jetting, surging, com
pressed air, and punping, certain chemcals, detergents, and water softeners
can be used in the rehabilitation process.. Chemcal tests on water sanples
fromthe wells will indicate if and what chemicals are applicable. An exam -
nation of the well screen with a borehole TV canera is recommended, turbidity
of the water permtting, to determine the degree of deterloration and/or
clogging of the screen. For well screens constructed of netal (no wooden
screens) that will not be damaged by acid, incrustation from cal cium carbonate
that has cenented gravel filter particles can be renoved by treatnent with
hydrochl oric acid. For well screens constructed of nmetal, treatnment with

chlorine can renmove bacterial growhs of slimes. Iron oxides nay be renpved
by treatment w th pol yphosphate and surging the well. Calcium hypochlorite
can be used with pol yphosphates to kill iron bacteria (Johnson Division,

Universal O Products Co. 1972).
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