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Figure 4
Sectional View
For Free Field Accelerograph/Seismograph Room
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Plan View
For Free Field Accelerograph/Seismograph Room
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Sectional View
For Dam Top Accelerograph Room

IEEN
qHqT 39T
&9 (T TFRTHTH FAL & g
RCC Wall
RCC Slab

Hole in RCC Slab
= For GPS pole & GPS wire with
9 connector at the end

Figure 7
Plan View
For Dam Top Accelerograph Room

6. YFNT [AIRTH1 STeT & GUg, AU, FIFIAT JR TS FT 17— (1) TAF qTier® ITLFT ST TT 37T 67
srterfam § [idte T3 & AqaTe STl §Ufed, Saiord, HaTad i $STd Hm
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(2) TSI T TFAATITE 3T HEHRTE, -
(i) aTeatas g i [ s STer @=er & o v Fery RS w2 & ST gMT AT,
(i) & 99X (AT AT deas wFa9), 24 x 7 Faitaa foset (g T 9=@ieq aray ST & a1
Terae arisrertast ey Y gieramgad v [A=rr wa1 gET AT Ul
(3) AT A THFAARITE i HEATUTE 577 aFTe 0 70 et =TeT &7 @t a0 | whfenr Ffe, aavdha e
T @ aTe, a9aTed Afedt i 9T g fhee a1 & forg S o srom)

(4) STIFT STHEIUTN & TTT @I JAT AATH THT (A8 6 Fod STeT Fl A IS TTod FIA & [0
Tarterd R ST g FfR sraeaswar g, a1 fAeara 'wy AT #7 gedtad @I S araad a6y qafy F
W sm3eqe & T srom)

(5) TSI T TFAATITE 3T HEHARATE T F7aT STeT §g 71 & g=rtera fHar srom

(6) HifEws =Ter &1 Aty com=t § RfSea wrwe & gutga AT smown e+ =8 gufgq w39 3q 73
TSt =T SRt 2T

7. e atg % ST ATATT AT FT T9T FqTA—

(1) AT afer geaT Afafaaw, 2021 F T ¥ 999 a9l & Hav go3F [Afdse arg 1 agar ses et
FLTIT FHITUT

(2) Su-fafta=m (1) & F=fNT T ST TeaiaT Teqa9 % 9997d, g% 10 qul % a<ra 92 AT 98, TAF
e aty 3 forw sriererTT g Toa7 ST S qeaisd steaa= w373 S|

8. fAfdee aie % saTas LT geaiwd F forg gy siqad-

(1) wrfers atg qeaaT Ater=aw, 2021 F s 67 OFfr & ar= aut * staw FAust F a7 99 % AT |
T HIS[aT (ATase aie FT TgaAT sATTH GLET oo HT AT HIATUAT|

(2) -t (1) & "=fTq uger ATIF: AT AT & 999Td, g% 10 Il & (e 9%, AT 98, ATEHTr
T FAT fAafora s Afase aier &7 s319e AT Geaidwd HTT JT FLETus|

9. Fg [fdse Tiet w1 e eqa-RAfarse gt e ssaaa-

(1) feomee st sy & Rafa a7 475 a9 £ aroet smafar & 1 % @7 F e, =oaF gregr-Ahtasd T
Tfea [fee arg F7 T gedia, TEdE B9ed ATIest 9% g aiata & Femfaeet & sraw a2 &HFaw
strorT, At ferferfra 1 Rderor BT s ae:-

(i) THHRT HeAATHE T2+ a7 &7t o f3A7 spehefier orf< &7 Ty it Zoeht qrehe;

(i) el el | ST AEadl a1 SISt o IO & Gad F IoF ThaiT Tl ol TaLId HEe il
THAT AT

(iiiy = FF TE T THE SAIST D0 A,
(iv)  Teag AT i aar=are @AEar Feavard 6w e o7 3aed it Rowar & fawg Ruwar;

(v) T i HTEAT A0 Ao IZT AT AT B F T AT g AT [Some et & it feafq
F a1 A awt i Aty d=rem fRarfagen 1 91 F#dT 21

(2) TF ATHT AT ATHT FIA a7 agad T 6 qiel 6 A |, TH T aiel i Tgo A7 SToRT F Tod i
TR STTUTT o qaT gt i S

(3) FHTT THTT & g UF HAHTT JATT & o7 SAAT-3e0T e 92 Fel gU avell 6 ATHA |, THAT qLET 6
T S ater T U gAY 8 T TodTawd a1 ST
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(4) vH Tt [fdse iet F e srESar i EHA T AT FT AHAT (HAT AT ST, —
(i) e = & AT 37 Ffte & g 77 3=t S F2T Gt F = e qea ¢ afy
F i weramefier gra & STt @A arfad gr T §;
(ii) T atet iy At JeemTd yar i v g S fead A A= i e g 71 et athr
F ATy F Rowar area FT Y g
(iii) T T R FEH AT HAALT AT okl T ToTgd 63T 74T 21
(5) =& fafaw & siavta qeear Rt & sarsat &1 gEAfead w7 % o, goas arfers &1 78 arfieg aar
CINLA

(i) aTer ST SATETT FT AT T SEEHEAT;
(i) T S % T8 39T ATATHA 3T LT,
(iii) =TeT farecrr siw fAa=; s
(iv) 93T % FT& FT GLEAT TeATHA
(6) stfersmam freaaea T #iT Rafa a1 2475 a9 ¥ aToET Tty § 1 % &9 & o, [fdse arg 6 g
oA &1 geatea sEda BT ATaest ux ey afufa & fRerfAeert & e fBRar smoam
(7) o= gt [Afdee aig & dag & vaa-fAtorse g@FdrT steg=a= FraT S set,—
(i) Tt ot T et T S SEH ST B T9TEd AT ATd TgArT 6 gHar g AT
AT 919 20 g7 fawfaa g et Bsmea it dv==ret & forw amds 7 gataq srzua
1893-2016 (TR 1) & T 6.4.2 (qTferT 3) # Afdte geat & srfersw I ITST TFaes & draar
FTeAT HeAT,
(i) a7 &1 QATEATSIT TEqTad g AT T LT a7 fesire qreee § o g
(i) ATIITT AATIAH TAAT FIIT T &AL S T T 6 TgATT ST AISET 210§ g 6 o0
T AT TAtater i g=ar & v g
e T wra-faferse s steaae A 39 wisgar Wiase argt & forg BT SToem srgi Sew geaisd
FLTTA T ATFLAFKAT BT

a1
[T 3(i) 3]
9=
TT-1 -FAdreqor Gemo:
TiRFIST ATH: TRETST AT Fre (FramEE):
TREFTST TR TRFTST 37T
TS T THE A THIT:
RATSAT Y= ffreror =1 weTe:
T i A e FARAE R L
g/ /fae: Fryeqor £ ardr:
e Frreror f arite it SeTerT F STAET
(=T #)

e FETIT AT (THETH): ()T (i)
LIRS TR T9:

Ffroa Sua.......

THESAUA SUA......o.
RiiEE U RELIESES THACTA S0 oo

R EEE Tt 1uc

TASEUA SUA...oo .

ar araer Sue..L L
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97T 1 g-fAdyeqor froguft:

ITAFT AWT-1 F H Fa? 7 ¥ T2 Fle AfA e g=ar srerar feoqoft 3)
AT 2 %- fdreaor Jeforee

stafaar sttt Aderr feufae
.9, e a2 & |7t e FROFET A | (SN S/l
it feoafurt six LILERED)
fRrerdr, ot
HE &,
EEEECIDES
F-1.1 |aEEE
1.1.1 7 ST ST TR &7 F HoA1 AT A=T §2
1.1.2 FT ST T [oraedT § et FHT 7 wohd 82
1.1.3 | Far grr & & e (e 7 # 1S g6 2?2
1.1.4 |77 &S Gear F=7 foemme g2
1.1.5 |1 Resratae & O & et a2 wfor o sl sgraaw e
Taha . 7T g, 1 SHEHT T UF TET aqrs
1.1.6 |77 Roata & a1 395 23R s =3t 7 7asft 22
117 |FE s
g-g7e T &9 7 (qeaw)
g-1.1 |9E
1.1.1 e e & gty § 1S Agaq g a1 gRada?
1.1.2 |79 vame a1 d= § FAr 1S 797 9fEdqd 22
1.1.3 ey A o FTCT FAT G, AT T AT H T T A
FEE 27
BICIERI arfee Ao feufae
%A, forrerer = g | e | IR | (e et
T feeafurat s FrorT)
formrfRar, =afe
ﬁ@:l
g-1.2 |3 AE |
1.2.1 IHTE AT Sraaear (FRA9) F:7 H7S dha?
{3 BT o7 IEHT T U qRAT.
(9 & FH I ATg>aE TAWI I FTH-TF9T T 2 TAT A
TqT T FFAT FT T)
1.2.2 AT TG F I TAT 324 TATE TATT HLAATHT & F T
e fehrss €72
1.2.3 sreatefi =T e (gieae) SRt i werefiE sufaf?
124 7 FFRft T arer 3 BT 9T ' @ ¥ e o T
& et T|r T g2
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HILT T TSIA . AHTYTL
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Ffe gF, 91 52T UF F7 7 "@ferea f&Fewon, T8 I
JUTT T TERT TAT THATT FATAT|
I=4 yarg [ ff arrer Tor @ Seo )]

1.2.5 TN qeeAT § Frs (o3 ?
1.2.6 | FaT Gty & TRt W7 9% ATST AT 9T AT SAATEF Il 2.
7fX T, A W T Ioig T
127 AT 54 YATE AT | e & foel T qOF offe & &t a7 77
AT AT & 0ig AT Ueed 87
7f2 7T, A TG T Jead ¥
128 |FEATAT?
EIGIER I afFa feafa=
F.5. e 7g b [ Ao (QHEﬁW‘ AR TE R
s Ffgrawrt i RIS EED)
feoafor sic
Rrerfar, afe
1L T,
g-1.3 |aie &1 i ()
1.3.1 |77 % WTREA ST S1s T 872
(creret srwe faeT-Foreft ST a2 <t i ST)
1.3.2 |77 FoReft Tg arfere sfe/am STeHT ST & T 872
7t g, T STHTT % €A1 Ue AT 7 Joore H3
(39 T THAEW 5 q91 A1 {6g A HEITIEr e
1 5
1.3.3 |77 o (3Fee) T 9 swTe ud e e v
ST F o 82
1.3.4 |FA7 IGHTHT GEF A ITAH §7?
1.3.5 |ug= H=F § Rty A saafa (dfiee/faa fiee)?
1.3.6 | 7T sy AT srertefiy fRemren & 1 gfeva T gL &)
7f2 g, T A9 T2 fS@Td gu S8 #4719 UF TRATT
FATG| T FT TEITE T 6 qA & A1 q faeqd
AT GTE FY WIT AT ATT T AT
1.3.7 | %we & AT AT 297 4T 87 T 39H 2% AT
FTa B AT & S wareft siete FH gr w82
1.3.8 | F4T TAT qATE FATE & ATET AlHA (A7 § Fee TFT
22
1.3.9 |77 %% & AT § 327 S = quT IRrie a1 §
3a TR o7 i g2
1.3.10 | 354 9T A7 7o qATE A F L FHY Z2

1.3.11

T ee a7 qaoft T aTEg?
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gfafear®  |sfsa fRufae
4. |frfeorae 7| ot | ey | T (CERILERETCNEISE R RISRINERED
et | Rl
feoafor sic
Ry, afe
1S g,
1.3.12 | Freft = w7 aga stfers afmmor & weaqar/arst
22
1.3.13 | a7 e o of i o swawTer ¥ I s7aear g2
1.3.14 |F7E 77 422
g-1.4 | ST YaTE A9
1.4.1 |97 IWTC AT raqerar (R3er) 1 7% "o 272
1.4.2 |97 ALTIATE T AT TS F TT9 HIs T AT
RIEEREERIEEICIESEIENERE RIS ECIEAS
et i fRurfar v T T 82
T g, 97 T AT U T 7 Iooid Fi
FAT arferred gfearedt gfa £ et A1 @ vd
ST ATTLTHITE R ST L TAT T AFE! FT 79T
T
1.4.3 |sreriefim a7 srqueefiT et &t sufeafa?
1.4.4 |=aTe % TTied 9= FReT SohTe 3 o &7 IS T ?
1.4.5 |77 FoREft €T 9% qUT FaTa/3TIET 99 g2
1.4.6 |77 quff auT FEl U AT A1 F IHTH T H
Z ¥ T T4 § Y A g1 e 82
AT S aTelt AT ¥ &7, 712 F7% g 7 Soore
FH
1.4.7 |ate F BT 9T § AT A1 @aqard i Afew
gz e TE 2
7% g, 97 T 7 Ioolg Fi
1.4.8 | 7T AGTIATE AT | Fhs & (o AT THF A %
T3t 271 9iT a7 TER % wiE AT U2 Eew 87
7f% g, 97 g &7 Soae Hi
st m Rerfr (ereiairersrer T e ersTT)
F.5. e wg 'i’rr;'—ipf:%l Srerforat o
i, afe w g
&,
1.4.9 o qrar () & F:1¢ oer w4 82
ererTsraTe =/t a7 J=aw 11
FRT |THTT 291 7 3o F4
1410 [T SETTATE 4T T T o AT

e 87




[T [1—@v 4]

1.4.11

e o

@-1.5

ety

1.5.1

[TET 3 SETIETE & 9T o1 997,

@;?WEQWQTWWW
T §7?

[T 3 T SFeTaTg § 300 Wiew 9%
T FoRaT ST srafera 2

1.5.2

AT ST % ATAATE | ST 7 Hls eqrAT
ST 82

T BT, a7 IHHT TITF TF THHATT T
EEGLCIERY

TS % 9T TeaTg | 300 e qF
oTT=r fohar ST erurfera 2

1.5.3

FRIT AT F AGTIATE F AT § 5
FATE 57
=T gi, 7 T T Iooid Fi|

1.54

RIECIFEIFRERRIE R KR
AT 272

1.5.5

STeTSaTE §, ST Aty & aei
=T il | Tt §, STl aATferaht
FhT TEETS AT g
TS % 9T TeaTg | 300 e a
o= FoRaT ST srarfera 2
Rerataw & Sereae § Sa-98E
ATETL ST qTTershT | wqee o=

?

1.5.6

eft IR AT qArooTs &9 9

TG E?

F.9.

fAferor e

e
arfeerd fi
froafor sic
i, afe

F1E B,

& 3

1.5.7

TN 3T AT R I
I @ g F e v 9 3w
Faed TER ATferAt (3 3)
#T oETga e ATt
(Fa 37) =rafeaq @ § g s
T &7 F S w7 g 82
. T == A it o= T9meEa
2
I, =7 2 arferdt § g geaqarne
frafz g2
Iv. arfert & 3@t T o= Hiwa,
Tt ATE 2T, HT IooE Hi|

1.5.8

BRI CEIRE

(CERIESEETCRERE IR GRS
EEED)




20

THE GAZETTE OF INDIA : EXTRAORDINARY

[PART I—SEC.4]

(F) AT AT AT (ASEHA I)
EIESEE EOndi rll A S| e
AT ® o R w1 @
22

(@) =T A sroatg i S T T
T TEwET T T 82

@) =T Rt sroaTg & Ot w6 A
o S9TE 97T WRUdETe ST

g feats Tar 2?

g-1.6

AATATE TAT h Awl STet frshreh

1.6.1

T AUETE T AIATIEHT
(STEE FATT gAS) ST A
fafy, #aft ww f W g
HATISITH 52

1.6.2

T T ATl T TEHTHOT TR 72

1.6.3

F7 Tfty Aot St | e =
TE & 3T Faefa iy o gos 7
T 22

1.6.4

FT g | Rt ot oo o
I Fe Y yghr 82

1.6.5

AIATE TAUET  (STIAEIH &A1)
I8 ATaTe § 3@ TU AT o
I & AUET FL

g-1.7

LI RG]

1.7.1

=7 e i 7 gfafew a7 7w
THT 9T /AT ST 351 fF S W g7
FOAT Towedt 1 AT wE T
faroafirrt =1 et

1.7.2

FAT THAH FIS AGTHTT Jlag AT HAT
et £2 =f2 2, a1 7 T8
ffera Sema @ & F=E T w0
Ty g?

1.7.3

7 T Tt oft w92 o g T
femmar 82 @ ugar wft el off
T ue et off = o Uy e

T T 37?

1.7.4 | fo=ih S Sremer wa% & |ry R EDRERIED
AT T AT T T FAT 2 7) frama yarg #i 29
i Fda e F e (e
i, e S % are 7 arfewan ) StefTerT =47 ()
i, e S &~

1.7.5 | a1 fvama % =19 fEgett 1 afaware

T agEE (T
TTSEE) AW Stua Hifzar e

=

TEAl H AET § TgT AT © 3T




[T [1—@v 4]

HILT =T TSI AT

21

FEatT Fhg T I 82

1.7.6

77 717 g 2w & Rua, [fda s
W Fr ow g oamw wiE
SrEUH ISt AqETe AT w1 adE
I fReaeite 7y = o 796

1.7.7

F7 T W T GO SArIeEE

%7

g-1.8

=@ ¥ @GN awem) @R
W& e =T 2

1.8.1

71 Fegdr @ T d9em)
SATETT & ITe 272

1.8.2

F1 fa=edt @ (T dwem)
Feafa warTss 82

1.8.3

7 1S 9T 78 Ay Suateg 8 &6
A==t g (A= %) # F9
3 S g R STa?

1.8.4

=T & a1e et F o
e ard uger 7 a7 f T 2
%) qeae qrEdt ¥ forw wem

@) 9T % IULH AN FAT AL
FAN w1 =g @ (@i
FFE) | FATA ST FomwE ()
F 9T AT F Heatea e
T ST

1.8.5

=t @ @R dFeE) F
HEIEE I e O
Efas AT FT AT WU 3T
EEL

1.8.6

Tt 1 a1 J|rr?

1.8.7

IS AT qL?

g-1.9

(e Rl T 0 G 1 e T | STy O

AT T 5 T SR

1.9.1

T a1 w14 AT AT 1 % d
F oSFOE FoauTe U T o
BSIEAEEEICEE R EER IS G
7f gf, ar fam it sagafaa =
T [ AT &2 FAT A FAT oA e
3T ST 82 FIAT = Feh qal
R 3% Rt 1 R w3

1.9.2

F7 AT T Ffe Foar-are o
TF F oy § =R, Aues =3
IAA-TAS T FTE TG &2

AR g, a1 FHF T ST wEE
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ST T S d F1

1.93

FT FFAT TT FAAEqA herd AT
AT Y srfeerar £ FrE gty 87

1.94

7fz At Al g aiy @ # R
7, T AT ATeAr A T AT WEw
T TR # g ST aREe, g
STTET, TR & e & 976 22

Ffg T g1 v qreft £ = 7 e
T AT 3T F ATEATHGEF ST Fe,
ST 7T AT FHT &1 a1 3T Faru|

1.95

FIE 7T q2?

“-1.10

Ted U (R a1

1.10.1

FT e FU A=mr fafq # 2 e
T TG T T I 27

1.10.2

AT TET Tl 1 3% T IATT 1T
2 3T auF-gwy 9% 91 BT T

3

1.10.3

Fram sifaw afhr o #we i
TG T et AT afE v
I FY |

1.10.4

7 TTed gt (Rt aem) &t g
F U araegs "I SR SUEIOr
FEATAT H ITAH §?

1.10.5

FT IAF Tgd FU o fAded
(=mh) * et /1o %7 e
T=ehT T | TATT T@T AT 22
7fz gf, ar e fi arfeg 7w s
FT0 O @ A0 g AR ST
srfersRas fdgT 1 T 31 .

g-1.11

TaeHe iR ST I

1.11.1

T TgHE F T8 TS, e
RIEIEA RIS Ve

1.11.2

FT &1 FF H wR, FAuss =
IAA-TA it Fle ol g2

1.11.3

FE AT @A ARATAT FT HIS
1T B2

1.11.4

Teat AT AE-gE/ETEEr A
St Fha?

1.11.5

graTaTe/AgTare gar q2e (-
¥, i) ® FE A=A

1.11.6

FE 7T q2?

T-1

(Fhe/fATs)

T-1.1

T

foger Afeor & ae & Ty § FE
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GIESEEIRIE EE RS R IE)

23

ST FETd AT IHEaq?

T TSR qE AT H /T AAT
TSR faT g 827

qig FT AAT-HE F RO G,
AT AT ST T TS TAd HLGIT

T-1.2

e 94Tg qE

1.2.1

e "aeft 9T F qEA ( AL-AFET FT
AT, T, T2

1.2.2

FRO/RATE qTATT (AR,
forfT, fBree)?

1.23

T TR g (F=ATTTH, arf, €16

farg wfem) 2

1.24

TqF FHAAT & (FAeafua/se-ae,
g SATE) & qET?

1.25

gl £ sufRafy (==t F A=
e # ) 2

1.2.6

(ST &Y/ o1 STt g0 H) At
T TS AqTET?

1.2.7

&L 97T q2?

T-1.3

TE T e

1.3.1

T wuaAd & (Freatia/ae-ae,
g STE) & Aared

1.3.2

TR (HTAATHF qTdg, SE afgd)
£ 3fearfa?

1.33

Bt T TR geaTET/ATE/ATd
srfers faermer =T A1 2

1.34

TEH HEF | AIS ATAT?

135

FEATATE, TE AT JLTaATE A
A H FIE T2

1.3.6

&L 97T q2?

T-1.4

FTE

1.4.1

o "aefT 2t F AT (FY-wRE w
AT, T, HTEERT)

1.4.2

FHA/HATE ATAT (AYATRIT,
o=, faere)?

1.4.3

TR (ST, AT, SE aied)
# STty ?

14.4

R EEEN(E LRI CTE ks
ol STE) F AT ?

1.4.5

gt ft sufRafy (==t F i
e H faem) 2

1.4.6

ST 3 / A7 ATex ST HaEt Fe
= Ffq 71 FT qATEA?

1.4.7

FgATe 7@ T2 T e 0w ata
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o (o) 87

1.4.8

FgvEe @ W T W oW

weeayul e (feT) 372

1.4.9

FIE AT q2?

T-1.5

iderst ©o T o

1.5.1

gfcreqst & srare o, S age
IqT Y T &2

1.5.2 | a2 AT qHAA T SUfRAfy g2
1.5.3 | fFlY =9 9% wROaET/ETE/ATET
EEIEEREEIC Y
1.5.4 | #E 977 427
g |/ AamE wE AT
(Fhre/mTe)
EIGIER N EIPE T fRufae
#.9. e W HIEEL e (FEATISTT A A A A ATST)
At it
feeafor sic
TRl afx
+1E &,
T-1.1 qHTT

1.1.1

g & HY AT FT AT TG A
oty ereray STt STHTA?

Frer 7 AqE F AT SIS FT
TS ATEA?

-1.2

=i/ s Rt

1.2.1

FL/TFE (ATAT) TF TgAd AT
e e o wrE qHeAT?

1.2.2

FIE TXAT T (A9 23, Tomer

T ATATAT SATEAT)?

1.23

ERRIE I CREEIG I I L
(Freem areft #fifeat, et 7 5
SHTE, WA A WY AT SETT

ATATIFT)?

1.24

FacH® MUem F 0 A
(Frearfoa/stire /g STE)?

1.25

Td/emwe F Ty fFT off Tamw 12
sreatar fgeT/=ea?

1.2.6

T /o /Ay ATt F =T
TRt o T o7 ARl AT Tt
fFema (rre)? @fe gf, @1 safRafa
BRI

1.2.7

7T o ¥ R & @ F
3 e it 1€ 82 w7 Rama #ir
THE ST /AT 74T 8-
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HILT =T TSI AT

25

LY I1Eq?
B CIREEENEEI VA RS
3. THeHT SE?
FIT ITLH AGEATT HATIATF
22
1.2.8 | 71 fig F wreaw ¥ o & w=@iw
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NATIONAL DAM SAFETY AUTHORITY
NOTIFICATION
New Delhi, the 24th April, 2024.

F. No. TE-32/2/2023-NDSA-MOWR.—In exercise of the powers conferred by sub-section (1), read with
clauses (h), (i), (j),(1), (m),(n),(p) and (r) of sub-section (2), of section 54 of the Dam Safety Act, 2021 (41 of 2021),
the National Dam Safety Authority on the recommendations of the National Committee on Dam Safety, hereby makes
the following regulations, namely: -

1. Short title and commencement. — (1) These regulations may be called the Inspection, Instrumentation, Seismic
Data, Risk Assessment and Evaluation of Specified Dam Regulations, 2024.

(2) They shall come into force on the date of their publication in the Official Gazette.
2. Definitions.— (1) In these regulations, unless the context otherwise requires,—
(a) “Act” means the Dam Safety Act, 2021(41 of 2021);
(b) “Authority” means the National Dam Safety Authority established under section 8 of the Act;
(c) “owner” means owner of specified dam;
(d) “Schedule” means any of the Schedules to these regulations.

(2) Words and expressions used herein and not defined in these regulations but defined in the Act, shall have the
meanings respectively assigned to them in the Act.

3. Guidelines and checklists for inspection of specified dams.— (1) Every owner, through their dam safety unit,
shall undertake pre-monsoon and post-monsoon inspection of the specified dam in the Form specified in
Schedule-1.

(2) The inspections shall also be carried out during and after every flood, earthquake or any other natural or
man-made calamities, or if any sign of distress or unusual behavior is noticed in the dam.

(3) Every owner, through their dam safety unit, shall carry out the following activities under this regulation,—

(i) review the past inspection reports, monitoring data, photographs, videos, maintenance records or any other data
as may be deemed necessary;

(ii) carry out on-site examination of the dam and its appurtenant works;
(iii) review the relevant data base;
(iv) carry out more detailed site investigations if the inspection reveals deteriorating dam conditions.

(v) ensure that the following database compiled in a systematic format is available in the dam site at all times,
namely:—

(a) background information;
(b) design information;

(c) construction records;

(d) operation records; and
(e) monitoring records.

Explanation 1.—For the purposes of sub-clause (a), background information shall include salient
features, regional and site geology, earthquake history as maintained by the India
Meteorological Department, soil surveys, hydrology, land use, aerial and dam site photographs,
etc.

Explanation 2.—For the purposes of sub-clause (e), monitoring records shall include
measurement of seepage review of spillway discharge rates, upstream and downstream water
levels, and readings from instruments such as piezometers, v notches, etc.

(4) The dam safety unit shall,—

(i) review all operation, maintenance, inspection and instrumentation records maintained by an owner,
regulatory agency, or any other entity and the data collected from instrumentation and monitoring systems
be stored in the database;
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(ii) in addition to the data available at the dam site, obtain newspaper accounts and interviews with people
associated with the project during its construction and operation, if available.

(iii) carry a list of general equipment, specialized equipment, safety equipment and protective clothing that may
be necessary at the time of inspection as specified in Schedule-ii.

(5) The inspection team shall, during the inspections, take safety measures for any potentially hazardous
locations at the dam site, which include steep or wet embankment slopes, spillways with high sidewalls or
flowing water, spillway conduits, confined spaces, riprap areas with large stones, outlet structures holding
water, shorelines with riprap and deep water, concrete embankments, sinkholes, outlet banks, foundation
gallery without elevators and high grass or bushes or whirlpools, hydraulic jumps, and eddies created
from the discharging water, that are extremely dangerous to boaters and swimmers.

(6) The owner shall keep record of the entire life of the dam by creating a permanent database that shall include
inspection records, including documentation of actions taken to correct conditions found in the inspections.

(7) The inspection observation shall be recorded as per the inspection checklist specified in Schedule 111 and an
online entry of dam safety inspection shall be made through web portal, namely, the Dam Health and
Rehabilitation Monitoring Application or DHARMA, maintained by the Authority.

(8) The inspection team shall draw a field sketch of observed conditions as may be required.

(9) High-resolution photographs (with date and location) may be taken during all kinds of inspections, especially
for the parts with specific safety issues.

(10) An inspector may keep a field notebook to document all the observations and findings and a checklist.
(11) Audio-visual recorders may be used as per the field conditions.

(12) Pre-monsoon inspection of specified dams shall be conducted during March and completed before 30"
April of the same year and report be sent to the concerned State Dam Safety Organisation before 15 May
of that year.

(13) Post-monsoon inspection of specified dams shall be conducted during October and completed before 30"
November of the same year and report be sent to the concerned State Dam Safety Organisation before 15
December of that year.

4, Instrumentation.— (1) Every owner shall, for the purposes of observing the health performance of the
dam, have a minimum number of such instrumentation installed at each specified dam in the manner provided in
this regulation.

(2) The locations at which the instruments shall be installed are indicated in black dots in the table below:
TABLE

Minimum number of set of instrumentation for monitoring the performance of specified dam:

Type Features of dams
[<5)
S 2o S S L, = =G S
£ g3 2 d = g 2 e ]
2 ¢ |z 52 = g3 4
s =% | S g s 5 E 5
[<5) —
-] 3 O
Upstream slope - — ° - — — —
(%2}
£ Downstream slope . ° — ° ° ° —
9 Abutments . ° — ° ° — —
c
g Crest . ° — — — ° _
~ Internal drainage - ° - ° . — —
S system
g Relief Well — ° — . — — —
Riprap and other slope - - - — — — —
protection
Upstream slope . — . — ° ° °
w
§ § Downstream slope . ° — — . ° °
2> Abutments ° . — . — — °
S g Crest ° . — _ . . .
8 é Internal drainage - - - . — — —
system
Drainage Holes - . — ° - — —
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Type Features of dams
e S e
g o 5 3 5¢ g TE 7
[ c O — B O 8 c O &
5 £5 | & o= E 5 g
= S 2
= % = % [ 5 7]
Intermediate Galleries . - — ° — ° °
Foundation Gallery ° ° — ° — ° °
Stilling basin — ° ° — — —
Upstream of the - - ° - - - —
barrage axis
8 Downstream of the - - ° - - — —
e barrage axis
T Joints . - — - - - —
@ between the toe of
abutments and the first
and last barrage bay
floor

Note 1: The set of instruments specified in the table above shall be the minimum applicable and additional
instruments if required, shall be installed considering site conditions and using engineering judgment.

Note 2: The re-instrumentation in the existing dams shall be done as may be required depending upon the site
conditions and feasibility without causing damage to the structure.

Note 3: The instruments shall be installed in such a way that it does not become non-functional due to
construction activity.

(3) The installation of instrumentation shall be done in consultation and coordination with the designers or
engineering consultants, instrument manufacturers or suppliers who will provide assistance with instrument
selection, installation, calibration, maintenance and future troubleshooting.

(4) For the purposes of ensuring that the instrumentation fulfill its mandated purpose, the owner shall provide
necessary training or demonstration related to installation, operation and maintenance of the instruments to the
persons responsible for data monitoring and its upkeep.

(5) The owner shall maintain technical documentation including technical requirements of the instruments,
calibration requirements, installation report, servicing requirements and methods.

(6) The installation report shall contain the following basic information, namely:—

0] details of location of instruments;
(i) serial numbers or identification number of installed instruments;
(iii) initial calibration readings, initial field readings with associated data such as headwater and tail-

water elevations, temperature, antecedent rainfall, weather conditions, etc.;
(iv) plans and sections sufficient to show instrument numbers and locations;
(V) appropriate surface and sub-surface strata graphic and geotechnical data;

(vi) descriptions of instruments and readout units including manufacturer's literature and performance
specifications along with photographs or sketches wherever possible;

(vii) details of calibration procedures;

(viii)  details of installation procedures along with photographs or sketches wherever possible, as well
as the steps necessary for operation including troubleshooting concerns, connection to data
loggers, etc;

(ix) initial readings of the installed instruments.

(7) Every owner shall maintain a record of manual readings of the instrumentations in the following
manner, namely:—

0] readings shall be recorded either in a field book or on specially prepared field data sheets;

(i) project name, instrument type, date, time, observer name, readout unit number, instrument
number, readings, remarks, weather, temperature, construction activity, and any other factors that
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might possibly influence the readings may be clearly indicated in the format for collection of
readings;

(iii) the latest readings shall be compared immediately with previous readings to verify as to whether
the changes are real or caused by errors due to misreading or instrument malfunction;

(iv) registers of records for all instruments shall be properly indexed, indicating page numbers and
maintained at safe location with responsible project personnel;

(V) all instrumentation data recorded manually shall be digitized for storage, analysis and retrieval;
(vi) the digitized raw data shall be maintained at multiple locations to guard against loss;

(vii)  the raw data shall be analysed for any errors and necessary corrections shall be made and the
processed data shall also be stored at multiple locations in digital format along with raw data.

(8) Every owner shall maintain a record of an automated data acquisition system in the following manner,
namely:—

(i) the frequency of data acquisition shall be set as per requirement of each data set;

(i) the frequency of data acquisition may be reviewed to incorporate any abnormal or abrupt changes
in the concerned parameters;

(iii)  the data shall also be stored at multiple locations to prevent data loss;

(iv)  both manually and automatically collected data shall be suitably merged while storing in digital
form, as may be required.

(9) The owner shall provide instrumentation data and analyses of such data to the State Dam Safety Organisation
in the format specified by that Organisation.

(10) The analyses of instrumentation data shall be prepared by the dam safety unit containing the data plots for
all the instrumentation of the dam indicating variations and possible causes thereof, on a half yearly basis,
preferably along with the pre and post monsoon inspection and the owner shall forward the analysis of the
instrumentation readings to the State Dam Safety Organisation:

Provided that in case of an emergent situation, where any abnormality is observed or otherwise
necessitating immediate action or remedial measure, the same may be reported immediately to the State Dam
Safety Organisation and on real time basis, thereafter.

(11) Every owner shall analyse the instrumentation readings in respect of under construction dams and forward
the analysis report to the State Dam Safety Organisation at such intervals provided in the monitoring schedule,
as per the design and construction requirement and stage of the project:

Provided that in case of sudden change where any abnormality is observed or otherwise necessitating an
immediate attention, the frequency of observation shall be increased as per the field requirement, depending on
the emergency condition.

(12) The automation of instrumentation shall be preferred wherever possible as per feasibility in the case of
existing dams and all instrumentation shall be fully automated in the case of new dams.

5. Data requirements of seismological stations in the vicinity of specified dams.— (1) The owner of every
specified dam having a height of thirty metres or above as mentioned in column (3) of the table below, or falling
under such seismic zone as mentioned in column (2) of the said table, shall establish a seismological station in
the vicinity of each such dam and the number of Strong Motion Accelerographs for recording strong motion
earthquakes and Seismographs for recording micro earthquakes, including the locations for installing such
instruments, shall be as mentioned in columns (4) and (5) respectively, of the said table, namely:—

TABLE

S.  [Seismic Dam Ht. No. of  Strong Motion | No. of Seismograph
No. [Zone (as per IS | (H) in metres Accelerograph (SMA)
code 1893 (Part-
1) 2016)

1) 2 (©) (4) (©)

1. Iland 111 30<H<100 At least 4 instruments as
indicated below:

One at foundation gallery/ a
location at the d/s toe of the dam
(if the foundation gallery is not
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No. of  Strong Motion

Accelerograph (SMA)

No. of Seismograph

present) and the other at the top
of the dam and one in the free-
field (3-4 times dam height i.e. H
from dam body or Dbase,
preferably on the upstream side)
and one on either abutment have
to be installed.

All dams with H>100 m shall be
instrumented comprehensively as
per the schemes indicated in the
Figure 1 (Arch dam — 9 nos.),
Figure 2a (Gravity dam — 6 nos.)
and Figure 3a (Embankment dam
—6 nos.), below for Arch, Gravity
and Embankment dams
respectively.

A single station near vicinity of the dam
(nearest possible location, if possible,
within 1 km from dam).

If at least 25 events with magnitude above
2.5 are recorded within 50 km distance and
within a year, a local network as per the
guidelines of the National Committee on
Seismic Design Parameters shall be
provided. However, a network of at least 3
stations shall be operated for at least three
years. These observations will have to be
continued if such seismic events with
similar frequency observed even after
three years.

At least 4 instruments as

indicated below:

One at foundation gallery/ a
location at the d/s toe of the dam
(if the foundation gallery is not
present) and the other at the top
of the dam and one in the free-
field (3-4 times dam height i.e. H
from dam body or Dbase,
preferably on the upstream side)
and one on either abutment have
to be installed.

S.  [Seismic Dam Ht.
No. [Zone (as per IS | (H) in metres
code 1893 (Part-
1) 2016 )
H>100
2. IV and V 30<H<100
H> 100

For dams of height more than
100 m, at least one spillway
monolith of greatest height shall
be chosen. If there are any
special foundation conditions
with concerns of sliding/ slope
instability, such locations should
also be provided with one SMA
at the base of the slope/ at the
foundation feature.

All dams with H>100 m shall be
instrumented comprehensively as
per the schemes indicated in the
Figure 1 (Arch dam — 9 nos.),
Figure 2b (Gravity dam - 10
nos.) and Figure 3b
(Embankment dam — 9 nos.)
below for Arch, Gravity and
Embankment dams respectively.

A single station near vicinity of the dam
(nearest possible location, if possible,
within 1 km from dam).

If at least 100 events with magnitude above
2.5 are recorded within 50 km distance and
within a year, a local network as per the
guidelines of the National Committee on
Seismic Design Parameters shall be
provided. However, a network of at least 3
stations shall be operated for at least three
years. These observations will have to be
continued if such seismic events with
similar frequency observed even after three
years.

(3) In the case of composite dams, the seismic instrumentation requirement for embankment and concrete or
masonry part of the dam shall be as provided in the figures for embankment and concrete gravity dams under
sub-regulations (7) and (8) of regulation 5.
(4) If length of the dam is more than 500 metres, then additional instrument may be installed such that for every
500 metres increase in length of the dam, one additional Strong Motion Accelerograph may be installed on dam
top and correspondingly one more Strong Motion Accelerographs may be installed in the gallery.
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(5) In cases where the dam layout comprises of independent dams of different types across multiple channels
with intervening abutments, then each of such dam shall be considered as independent dam for the purposes of
this regulation.

(6) In case of arch dams, the location for installation of Strong Motion Accelerograph instruments shall be as
shown in Figure 1 below:
Figure 1

Accelerograph arrays for arch dams (Downstream View)

Right Abutment Left Abutment

() 3to4xDam Height

I: Strong Motion Accelerographs
Ix: Strong Motion Accelerographs either on left abutment side or right abutment side

Ir: Free Field Motion Strong Motion Accelerographs, to be placed at 3 to 4 times of Dam Height (H) from Dam body
or base

Im: Strong Motion Accelerographs, to be placed in the middle height portion of Dam (preferably having deepest
section)

lam: Strong Motion Accelerographs, to be placed in the middle height portion of Dam Abutment

(7) In the case of gravity dams, the location for installation of Strong Motion Accelerograph instruments shall
be as shown in Figures 2a and 2b below:

Figure 2a
Accelerograph arrays for gravity dams for Seismic Zones Il and 111

Left
Abutment

Right
Abutment

Block-1

I: Strong Motion Accelerographs
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I : Free Field Motion Strong Motion Accelerographs, to be placed at 3 to 4 times of Dam Height (H) from Dam body

or base
Im: Strong Motion Accelerographs, to be placed in the middle height portion of deepest block
Figure 2b
Accelerograph arrays for gravity dams for Seismic Zones IV and V

Left

Right
Abutment

Block-1

I: Strong Motion Accelerographs

Ir: Free Field Motion Strong Motion Accelerographs, to be placed at 3 to 4 times of Dam Height (H) from Dam body

or base
lo: Strong Motion Accelerographs, to be placed at quarter block (symmetrical to the central block)

Im: Strong Motion Accelerographs, to be placed in the middle height portion of deepest block

(8) In case of embankment dams, the location for installation of Strong Motion Accelerograph instruments shall be

as shown in Figures 3a and 3b below:
Figure 3a

Accelerograph arrays for embankment dams for Seismic Zones Il and 111

Left
Abutment

Right
Abutment

@ 3to 4 x Dam Height

I: Strong Motion Accelerographs

Ir: Free Field Motion Strong Motion Accelerographs, to be placed at 3 to 4 times of Dam Height (H) from Dam body

or base

Im: Strong Motion Accelerographs, to be placed in the middle height portion of Dam (preferably having deepest

section)
Figure 3b

Accelerograph arrays for embankment dams for Seismic Zones IV and V

Left
Abutment

Right
Abutment

@ 3 to 4 x Dam Height

I: Strong Motion Accelerographs
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I : Free Field Motion Strong Motion Accelerographs, to be placed at 3 to 4 times of Dam Height (H) from Dam body
or base

lo: Strong Motion Accelerographs, to be placed at quarter point either from Left Abutment or Right Abutment

Im: Strong Motion Accelerographs, to be placed in the middle height portion of Dam (preferably having deepest
section)

Note: Care should be taken while installing the Strong Motion Accelerographs and Seismographs to ensure that
they are installed in a room having proper ventilation and low moisture conditions.

(9) In case of free field,—
(i) aventilated room must be made as given in Figure 4 and Figure 5 below;
(ii) the Strong Motion Accelerographs or Seismographs shall be properly bolted to a concrete slab;
(iii) proper water proofing of roof and wall must be carried out to avoid moisture inside room;
(iv) provision of conduit pipe may be kept for wiring, if any required.
Figure 4
Sectional View
For Free Field Accelerograph/Seismograph Room

GPS

RCC Slab GPS Pole

12

l Socket for LAN i Ventilator

Electric Sockets |

RCC Slab

MA/Eeismogragh

/— Sand Filling

GL

PRI S 72552\

Figure 4
Sectional View
For Free Field Accelerograph/Seismograph Room
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Figure 5
Plan View

For Free Field Accelerograph / Seismograph Room

RCC Wall

RCC Slab

Hole in RCC Slab
9’ For GPS pole & GPS wire with

connector at the end

Door

~
~
~ /

\\\/
Figure 5
Plan View

For Free Field Accelerograph/Seismograph Room

(20) In case of dam top,—
(i) a ventilated room must be made as given in Figure 6 and Figure 7 below;
(i) the Strong Motion Accelerographs shall properly be bolted to a concrete slab;
(iii) proper water proofing of roof and wall must be carried out to avoid moisture inside room;
(iv) provision of conduit pipe may be kept for wiring, if any required.

Note: Strong Motion Accelerographs installed in foundation gallery should be placed in sealed
environment such that they are protected from humidity in gallery; and at such height such that they are
protected from the flooding.
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Figure 6
Sectional View

For Dam Top Accelerograph Room

RCC Slab GPS Pole

Socket for LAN Ventilator

Door
Eleciric Sockets -

RCC Slab

/_ Cement Sand Platform

GL

Figure 6
Sectional View
For Dam Top Accelerograph Room

Figure 7
Plan View

For Dam Top Accelerograph Room

RCC Wall

RCC Slab

Hole in RCC Slab
= For GPS pole & GPS wire with
9 connector at the end

Figure 7
Plan View
For Dam Top Accelerograph Room
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6. Manner of collection, compliance, process and storage of seismic monitoring data.— (1) Every owner shall
collect, compile, process and store data at the suitable location and in the manner specified in this regulation.

(2) The Strong Motion Accelerographs and Seismographs shall,—
(i) be connected to a central recording station for real time monitoring and data storage;

(ii) have a control room with facilities for communication (broadband or network connection), Global
Positioning System with provision for 24 x 7 uninterrupted power supply and adequate power
backup.

(3) The raw data recorded by the Strong Motion Accelerograph and Seismograph shall be corrected for the
Scaling Error, Random Error in Time and Acceleration Records, Baseline Errors and Band Passed Filtering.

(4) The raw data of acceleration and velocity time histories obtained from above instruments shall be processed
for getting final output and displacement time history shall be evaluated from the final output of acceleration and
velocity time histories, if required.

(5) The Strong Motion Accelerograph and Seismograph shall be operated in continuous data acquisition mode.

(6) The seismic data shall be stored in digital format at multiple locations with sufficient storage media size to
store it.

7. Time interval of risk assessment studies of specified dam.—

(1) The owner shall carry out the first risk assessment study of each specified dam within five years from the
date of commencement of the Dam Safety Act, 2021.

(2) After the first risk assessment study referred to in sub-regulation (1), risk assessment study shall be carried
out at every ten years’ interval, or earlier, as may be directed by the Authority for each specified dam.

8. Time interval for the comprehensive safety evaluation of specified dams.—

(1) The owner shall make or cause to be made, through an independent panel of experts, the first comprehensive
safety evaluation of each existing specified dam within five years from the date of commencement of the Dam
Safety Act, 2021.

(2) After the first comprehensive safety evaluation referred to in sub-regulation (1), the owner shall make or
cause to be made, the comprehensive safety evaluation of each specified dam at every ten years’ interval, or
earlier, as may be directed by the Authority.

9. Mandatory site-specific seismic parameter studies of specified dams in certain caeses.—

(1) The seismic assessment of the specified dam including its hydro-mechanical parts, shall be assessed under
the Design Basis Earthquake condition or 1 in 475 years return period earthquake, shall be carried out, based on
the guidelines of the National Committee on Seismic Design Parameters, to observe the following, namely:—

0] its structural performance or its strength to resist seismic forces without damage;

(i) its capacity to absorb high seismic forces by inelastic deformations or opening of joints and cracks
in concrete dams;

(iii) movements of its joints in the foundation rock;

(iv) inelastic deformation characteristics of embankment materials and stability against sliding and
overturning stability;

(v) whether the dam structure serve its intended purpose safely or follows the rule curves and various
operational guidelines after the Design Basis Earthquake condition.

(2) In the case of multiple types of dams forming a common reservoir, each such dam reach shall be evaluated
separately and safety assured.

(3) In the case of dams of same type but spanning across separate abutments for a common reservoir, each dam
shall be assessed independently of each other for seismic safety.

(4) The seismic safety of interface integrity shall be assessed in respect of all such specified dams where,—

(i) interfaces especially between rigid structures like masonry or concrete and soils or rocks are
vulnerable to the separation and damage which may prove hazardous;

(ii) old dams have been provided with composite structures in which the masonry wall is deriving stability
through earth or rockfill backing on downstream;
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(iii) old dams have been strengthened through provision of buttresses or backing of masonry or
concrete.

(5) For the purposes of ensuring safety monitoring under this regulation, every owner shall ensure,—
(i) strong motion instrumentation of dam and foundation;
(i) visual observations and inspection after an earthquake;
(iii) data analysis and interpretation; and
(iv) post-earthquake safety assessment.

(6) The seismic stability of the specified dam shall be assessed as per the guidelines of the National Committee
on Seismic Design Parameters, for Maximum Credible Earthquake condition or 1 in 2475 years’ return period
earthquake.

(7) The site-specific seismic studies shall be carried out in respect of all such specified dams where,—

(i) any extreme seismic event is observed which has the potential to affect or damage structure or an event
with magnitude of Peak Ground Acceleration greater than the values specified in paragraph 6.4.2 (Table 3) of
IS 1893-2016 (Part 1) relating to Criteria for Earthquake Resistant Design of Structures developed by the
Bureau of Indian standards;

(i) dam re-sectioning is proposed or carried to the original structure or in design criteria;

(iii) major geological activity is reported by Geological Survey of India for the region such as, identification
of new faults or movement in existing faults:

Provided that the site-specific seismic studies shall be carried out only for those existing specified dams
where risk assessment study so warrants.

SCHEDULE-I
[See regulation 3(1)]
FORM

Part 1a - Inspection Details:

Project Name: Project ID Code (PIC):
Project Type: Project Purpose:

Project Owner: Hazard Classification:
Project Operator: Type of Inspection:
Commissioning Date: Inspection by:
City/State/PIN: Date of Inspection:
District: Reservoir water level in metre

on

the date of inspection:

Latitude: Storage Capacity (MCM): (i) Gross......cceoveuenne. (i)

Longitude: Weather Conditions:
a) TBLEL.......

b) MWLEL ..............

Important Controlling

Level C) FRLEL .........c.......

d) Spillway Crest EL ............
e) MDDLEL ...............
f) Lowest Riverbed EL ........

g) Deepest foundation level EL
Part 1b - Inspection Remarks:
Please provide any additional information or comments not covered by Part 1a form above.
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Part 2a - Inspection Checklist:

S. Inspection Item Response?  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
A-Reservoir
A-1.1 | General
1.11 Is the reservoir water level unusually high or
low?
1.1.2 Avre there signs of decline in water quality?
1.1.3 | Are there signs of recent sediment deposition?
1.1.4 Is floating debris present?
1.15 Any indications of major active or inactive
landslide area in the reservoir rim
If so, indicate their locations and extent.
1.1.6 Avre there people or livestock in and around
reservoir?
1.1.7 Any other issues?
B-Dam and Dam Reach (Embankment)
B-1.1 | General
111 Any major alterations or changes to the dam
since the last inspection?
1.1.2 Is there any new nearby development in the
downstream floodplain?
1.1.3 | Any misalignment of poles, fencing or walls due|
to dam movement?
B-1.2 | Upstream Slope
121 Any signs of bulging or concavity
(depressions)?
If so, indicate their locations and extent.
(Check up the cross-sections with tape and
level at random locations, at least two)
1.2.2 | Does the section of the dam and upstream slope
appear structurally sound and stable?
1.2.3 Presence of longitudinal or transverse cracks?
1.2.4 Whether any signs of distress to stability of
slopes noticed at any time in any part of the
dam?
If so, give brief details of the incidents and
location, the method of treatment adopted and it
effectiveness.
Indicate the general condition of upstream
pitching.
1.25 | Any degradation to slope protection (rip-rap)?
1.2.6 | Is there any profuse growth of bushes or weeds
over any portion of the dam?
If so, indicate the locations.
1.2.7 | Does the upstream slope shows existence of crab
holes or holes made by rodents or burrowing
animals or ant hills?
If so, indicate the locations.
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S. Inspection Item Response?,  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
1.2.8 Any other issues?
B-1.3 | Crest of Dam
131 Is the crest profile at proper elevation?
(To be test checked at random locations by
taking level)
132 Does it show any signs of excessive and/or
uneven settlement?
If so, indicate such locations and extent of
settlement.
(Surface settlement points must be installed for
observing this aspect)
1.3.3 | Isthe surface of the crest free from undulations
and local depressions or heaving?
1.34 Does it provide an all-weather road surface?
1.35 Any degradation to access road
(sealed/unsealed)?
1.3.6 | Does it develop any visible cracks in transverse
or longitudinal directions?
If so, attach a map showing their locations
and extent. Depth of cracks must be
ascertained by taking open trenches
extending below the bottom of cracks.
137 What is the condition of the edges of crest?
Have got eroded and cut up resulting in reduced
effective width?
1.3.8 Is the crest free from local slips throughout its
length on either sides?
1.39 Do the headers, guard stones and parapet wall
provided at the edges of the crest appear in
proper profile and plumb?
1.3.10 Any degradation to upstream parapet or
downstream curb wall?
1311 Evidence of livestock on dam crest?
1.3.12 | Trees or profuse growth of weeds/bushes at any
location?
1.3.13 Proper lighting arrangement at dam top?
1.3.14 Any other issues?
B-1.4 | Downstream Slope
1.4.1 Any signs of bulging or concavity
(depressions)?
1.4.2 Are there any wet or slushy patches or any
concentrated leaks, springs or trickles observed
on the downstream slopes or the toe?
If so, indicate their locations and extent.
Please look out for patches of extensive
vegetation growth and examine them
carefully and record the findings.
1.4.3 Presence of longitudinal or transverse cracks?
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Inspection Item

Response?

Y

N

NA

Observations and
recommendations,
if any, of the
authorized
inspecting officer

1.4.4

Any signs of distress to the stability of slopes?

1.45

Are rain cuts/erosion channels present at any
location?

1.4.6

Are all the rain cuts and erosion channels
properly treated and made good? Please indicate
location of recurring damages, if any.

147

Is there any profuse growth of bushes or weeds
over any portion of the dam?

If so, indicate the locations.

Condition”
(Unsatisfactory/Poor/Fair/
Satisfactory)

148

Does the downstream slope shows existence of
crab holes or holes made by rodents or
burrowing animals or ant hills? If so, indicate
the locations.

1.4.9

Any other degradation to slope protection
(turfing)?

Indicate the general condition of downstream
pitching/ turfing and rock toe.

1.4.10

Is the downstream area clear of debris and free
draining?

1411

Any other issues?

B-1.5

Downstream Drainage

151

Avre there any signs of water logging, slushy
conditions or growth of aquatic weeds on the
downstream of the dam?

To be checked upto 300 m downstream of toe

152

Avre there any standing pools of water in the
downstream of dam? If so, give their locations
and extent.

To be checked upto 300 m downstream of toe

153

Are there any boils observed in the vicinity of
the downstream toe of the dam? If so, give
locations.

154

Is the downstream area sufficiently clear and
free draining?

155

What is the depth of ground water table on the
downstream as evident from the existing wells in
the vicinity of the dam

To be checked upto 300 m downstream of toe.
Does the water table show any marked variation
in accordance with the variations in reservoir
water level?

a) Max. ground
water

d) Corresponding

Reservoir level......

156

Are all the exposed drains working
satisfactorily?

157

Toe drains and cross drains.

I Avre the portions of longitudinal toe
drain and exposed cross drains

beyond the downstream toe of the
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S. Inspection Item Response?,  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
dam in regular section and freely
draining?
il. Is the pitching to these drains intact?
iil.  Is there any weed growth in these drains?
IV.  Indicate other defects noticed in the drains,
if any.
158 Ouitfall Drain:
a) Is the outfall drain in proper shape and
grade and freely draining?
b) Is the outfall drain properly cleaned and
maintained?
Does the outfall drain show any stagnant pools
of water or weed growth?
B-1.6 | Surface Drainage of Downstream Slopes
1.6.1 |Is the condition of the downstream slope
drainage arrangements, if provided,
satisfactory?
1.6.2 |Is the paving to these drains intact?
1.6.3 | Are all the drains properly maintained and free
of vegetation growth and debris?
1.6.4 | Does the slope have a tendency to develop
severe rain cuts at any location?
1.6.5 | Enumerate any other defects noticed in the
surface drainage of downstream slope.
B-1.7 | Seepage Measurement
1.7.1 |Is the quantity of seepage being daily or
periodically measured and recorded? Please
check the registers and record observations.
1.7.2 | Does it show any abnormal rise or fall? If so,
does it have any relation to a certain reservoir
level elevation?
1.7.3 | Does the seepage show a turbid colour at any
stage? Was such a phenomenon observed at any
stage at any location in the past?
1.7.4 | What is the measured rate of seepage flow with
date and reservoir level;
_ _ _ a) Date
i. On the day of present inspection
ii. Maximum since last June b) Rate of seepage
flow(Ipm)
iii Minimum since last June )
C) Reservoir level (m)
1.75 Is the portion upstream and downstream of
measuring points of seepage easily accessible
with proper steps and paths and free of
vegetation growth?
1.7.6 Avre the measuring points properly located,

constructed and maintained so as to give
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Inspection Item

Response?,  Observations and
recommendations,
if any, of the
authorized
inspecting officer

Y| N| NA

accurate and reliable measurements of seepage
in accordance with the relevant IS Codes?

Condition”
(Unsatisfactory/Poor/Fair/
Satisfactory)

1.7.7

Is the method of taking seepage measurements

satisfactory?

B-1.8

Breaching Section (if provided)

181

Is the breaching section easily accessible?

1.8.2

Is the condition of the breaching section

satisfactory?

1.8.3

Is the note of instructions as to when and how to
operate the breaching section available on

record?

184

For reconstruction after the breach are the
following items decided in advance?

a) Quarry for embankment material

b) Suitable routes of access

Is the maintenance staff fully aware of the
instructions related to operation of the beaching
section and for reconstruction after the breach

1.85

Ascertain and indicate the latest event of
operation of breaching section and its

performance.

1.8.6

Evidence of recent degradation?

1.8.7

Any other issues?

B-1.9

Junction of Earth work with Masonry/Concrete dam sections and outlets

191

Is there any existence of leaks, springs or wet
spots in the earth work in the vicinity of the
junctions between earth work and masonry

works?

If so, what is the approximate rate and colour of
the leakage? Does it turn turbid at any time?
Please ascertain from enquiries and record the

findings.

1.9.2

Is there any tendency for separations, cracking,
settlement or upheaval of the earth work in the
vicinity of masonry or concrete?

If so, indicate the locations and the exact nature

of deficiency.

193

Is there any tendency for surface erosion or
slope instability at the junction?

194

If the outlet conduit is located in the earth dam
section, is the entire length of the conduit in
perfect order and profile and free from offsets,
open joints, cracks and leakage?

Examine the conduit carefully from the
downstream or from inside, if possible, and
indicate the deficiencies observed, if any.

195

Any other issues?

B-1.10

Relief Wells
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1.10.1 | Are the relief wells in good working condition
and functioning well?
1.10.2 Ave the relief properly surged and cleaned
periodically?
1.10.3 Please indicate the dates of last surging and
cleaning and the next surging due.
1.104 Avre the necessary plant and equipment for
cleaning the relief wells, available with the
office?
1.10.5 Is the record of periodical measurements of
discharge from each relief well maintained?
If so, indicate total discharge and maximum
discharge observed from a single well on the
date of inspection.
B-1.11 Abutment and its Contacts
1.11.1 | Any presence of leaks, springs or wet spots near,
the abutment?
1.11.2 Any presence of cracking, settlement or
upheaval of earthwork?
1.11.3 | Any evidence of erosion or slope instability?
1.11.4 Trees or profuse growth of weeds/bushes?
1115 Any degradation to up/downstream slope
protection (rip-rap, turfing)?
1.11.6 Any other issues?
C-1 | Dam and Dam Block/Reach (Concrete/Masonry)
C-1.1 | General
111 Any major alterations or changes to the dam
since the last inspection?
1.1.2 Is there any new nearby development in the
downstream floodplain?
1.1.3 Any misalignment of poles, fencing or walls
due to dam movement?
C-1.2 | Upstream Face
121 Evidence of surface defects (honeycombing,
staining, stratification)?
1.2.2 Concrete/masonry deterioration (spalling,
leaching, disintegration)?
1.2.3 | Iscracking present (structural, thermal, along
joints)?
1.24 Evidence of differential settlement
(displaced/offset/open joints)?
1.25 Presence of vegetation (growth in joints
between blocks)?
1.2.6 | Evidence of any other damage to joints and/or
water stops?
1.2.7 Any other issues?

C-13

Crest of Dam
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S. Inspection Item Response?,  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
131 Evidence of differential settlement
(displaced/offset/open joints)?
1.3.2 | Presence of cracking (structural, thermal, along
joints)?
1.3.3 Profuse growth of weeds/grass/plants at any
location?
1.34 Any degradation to access road?
1.35 Any degradation to upstream parapet or
downstream curb wall?
1.3.6 Any other issues?
C-1.4 | Downstream Face
1.4.1 | Evidence of surface defects (honey-combing,
staining, stratification)?
142 Concrete/masonry deterioration (spalling,
leaching, disintegration)?
1.4.3 | Presence of cracking (structural, thermal, along
joints)?
144 Evidence of differential settlement
(displaced/offset/open joints)?
1.45 Presence of vegetation (growth in joints
between blocks)?
1.4.6 | Evidence of any other damage to joints and/or
water stops?
1.4.7 | Excessive seepage/sweating at any location on
downstream face?
1.4.8 Significant leakage at any location on
downstream face?
149 Any other issues?
C-1.5 | Abutment and its Contacts
1.5.1 | Any presence of leaks, springs or wet spots in
vicinity of abutment?
152 Any presence of cracking or settlement?
153 Profuse growth of weeds/grass/plants at any
location?
154 Any other issues?
D | Gallery/Shaft and Drainage (Concrete/Masonry)
D-1.1 | General
1.1.1 | Slushy condition or water logging immediately
downstream of dam?
1.1.2 | Any evidence of boiling in vicinity of dam toe?
D-1.2 | Gallery/Shaft Condition
121 Any problems accessing or inspecting
gallery/shaft (obstruction)?
1.2.2 Any safety issues (inadequate handrails,

lighting or ventilation)?
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Y N NA if any, of the Satisfactory)
authorized
inspecting officer

1.2.3 Problems of inadequate drainage (slippery
stairs, water logging of gallery, clogged porous

or foundation drains)?

1.24 Evidence of differential settlement

(displaced/offset/open joints)?

1.25 Excessive seepage/sweating at any location

along gallery/shaft?

1.2.6 | Significant or excessive leakage at any location

along gallery/shaft / porous drain? If yes,
provide location(s).

1.2.7 Avre proper arrangements made for the
measurement of seepage into the gallery? Is the

seepage measured separately from-
1. Porous pipes?
2. Foundation drains? And
3. Monolith Joints?
Avre the above arrangements
satisfactory?

1.2.8 | Has there been substantial progressive
reduction in the seepage through the
foundations? Is it due to choking of the drain
holes? If so, indicate number of holes choked.

1.29 | Are all the foundation and porous holes
periodically cleaned with reaming tool and air
water jetting? Indicate the last date of such
cleaning and extent of variation observed in
the seepage discharge before and after the
cleaning.

1.2.10 | Is the seepage water and the deposit, if any,
from the seepage being regularly examined for
chemical composition? If so, indicate the
result and the probable source of dissolved
salts, if any.

1.2.11 | Are any seepage water springs observed in the
downstream area anywhere? If so, indicate the
locations and state the physical nature of this
seepage. Look out for such seepage spots
particularly near the dykes, fault zone etc.
Ascertain if chemical testings are made of
water samples from such springs for dissolved
salts.

1.2.12 | Is there any leachate deposition? If yes
provide location

1.2.13 | Any other issues?

D-1.3 | Drain Condition

1.3.1 | Isthe flow in the drain unusually high or low?

1.3.2 | Presence of calcium or other deposits in drain?

133 Is dewatering pumping station fully

operational?

1.34 Any problem inspecting pump?

1.35 Any obstruction preventing or impairing




[T [1—@v 4]

HILT =T TSI AT

81

periodical measurements of seepage discharge
from the porous drains in the gallery and from
the downstream face at various lake levels
maintained at site?

S. Inspection Item Response?,  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
smooth operation?
1.3.6 Any deterioration of pump and associated
equipment?
1.37 Is sump well clean and maintained?
1.3.8 Is V-notch before sump well clean and
maintained?
1.39 Any other evidence of the drain being
blocked/having reduced section?
1.3.10 Is the flow in the drain noticeably
sporadic/irregular?
1.3.11 Does the drainage water have unusual color
(leachate)?
1.3.12 Any other issues?
D-1.4 | Body Wall (Masonry/Concrete) of ‘NOF’_Dam and Spillway
1.4.1 | What is the total seepage into gallery from the
porous pipes in the dam at lake full condition?
How does it compare with the seepage when
the reservoir was first filled? (For the
corresponding water level)
1.4.2 If there has been substantial reduction in
this seepage? Ascertain andindicate the
probable reasons therefore.
1.43 | Has there been a tendency for gradual
reduction of drainage through pipes and
progressive appearance of sweating on the
downstream face of the dam?
1.4.4 Has there been considerable leaching from
the seepage water anddeposition of lime near
the seepage exit spots?
145 Avre the samples of the seepage water and
reservoir water being regularlytested for
reactive and corrosive properties?
1.4.6 Is there excessive seepage, sweating at any
locations on the downstream face of the dam?
(Examine the monolith or construction joints
for such seepage and leaching and indicate
the findings)
1.4.7 | Is there any swelling or cracking observed on
the downstream face especially near the points
of concentration of stresses like the toe or
locations of abrupt change in geometry of the
face of the opening? If so, indicate the details off
observations.
1.4.8 | Is the pointing on upstream face of the dam in
good condition? If not, indicate the nature and
extent of deficiency.
1.49 | Are the registers and graphs showing the
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inspecting officer
D 1.5 | Waste Weir Bar and Tail Channel
1.5.1 | Is the Concrete/masonry spillway bar in good
condition? Is there any leakage through the
masonry or from the foundation? If so, what
remedial measures are proposed/taken for
minimizing the leakage? Is the record of
leakage measurement maintained? What is the
quantity of Seepage/Leakage on the date of
inspection?
152 Is the coping over the spillway bar in good
condition?
153 Does the upstream and downstream face of
waste weir bar need pointing?
1.5.4 | Is there any scouring on downstream side of the
bar and/or EDA? If so what remedial measures
are proposed/taken?
1.5.5 | Are there any damages or undermining to guide
walls, divide wall and other appurtenants? If so,
what remedial measures are proposed/taken?
D 1.6 | Structural performance of the ‘NOF’> and ‘OF’ Portions of Dam Foundations
1.6.1 | Are there any signs of structural distress noticed
in the dam spillway and
foundations in the form of-
i.  Excessive deflection with respect to
permissible deflection at the time of
design
ii. Tendency of gradual sliding
iii. Cracking and upheaval or settlement in
any part of the body wall orfoundations,
iv. Excessive uplift,
v. Excessive seepage and leaching through
the body of the dam and thefoundation.
1.6.2 Conspicuous weathering of materials or
components in any portion of the body wall or
the foundations.
E | Spillway and Energy Dissipation Structure
E 1.1 | Spillway
1.1.1 | Any problems inspecting spillway (obstructed
access, damaged catwalk)?
1.1.2 | Any obstructions in or immediately downstream
of the spillway?
1.1.3 | Evidence of abrasion, cavitation or scour on
glacis (e.g. exposed reinforcement)?
1.1.4 | Presence of displaced, offset or open joints?
1.1.5 | Presence of cracking (structural, thermal, along
joints)?
1.1.6 | Evidence of surface defects (honeycombing,
staining, stratification)?
1.1.7 | Concrete/masonry  deterioration  (spalling,
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cavitation damage (pitting of concrete)

especially at friction blocks, chute blocks and

S. Inspection Item Response?,  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
leaching, disintegration)?
1.1.8 | Presence of vegetation (growth in joints
between blocks)?
1.1.9 | Evidence of any other damage to joints and/or|
waterstops?

1.1.10 | Excessive seepage/sweating at any location on
spillway glacis?

1.1.11 | Significant leakage at any location on spillway
glacis?

1.1.12 | Any other issues?

E-1.2 | Energy Dissipation Structure

1.2.1 | Any problems inspecting energy dissipation
structure?

1.2.2 | Any obstructions in or immediately downstream
of dissipation structure?

1.2.3 | Evidence of abrasion, cavitation or scour on
dissipation structure?

1.2.4 | Presence of displaced, offset or open joints?

1.2.5 | Presence of cracking (structural, thermal, along
joints)?

1.2.6 | Evidence of surface defects (honeycombing,
staining, stratification)?

1.2.7 | Concrete/masonry  deterioration  (spalling,
leaching, disintegration)?

1.2.8 | Presence of vegetation (growth in jointg
between blocks)?

1.2.9 | Evidence of any other damage to joints?

1.2.10 | Any problems with under-drainage (blockage of
open drain holes)?

1.211 |Can the tail pond be drained easily for
inspection of the stilling basin or bucket? If not,

what are the alternatives available for
dewatering? Please ascertain and indicate the
last event of inspection of stilling basin (or
bucket).

1.2.12 | From the examination of the levels and contour
plans and reference marks in tail channel;
ascertain if there is progressive erosion and
retrogression inthe tail channel. If so, indicate
the extent and location of such erosion with
reference to the various components of dam,
spillway, outlet, power houseetc.

1.2.13 | Is the concrete surface of the stilling basin and
apron (or bucket) in good condition? Are there
any indications of pitting, cracking, spalling or
wearing of the surface of bedding concrete? If
s0, please give details of the nature and extent
of the damage.

1.2.14 | Is there any indication of abrasion and




84

THE GAZETTE OF INDIA : EXTRAORDINARY

[PART I—SEC.4]

S. Inspection Item Response?,  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
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authorized
inspecting officer
slotted roller teeth, the surface near the lower
tangent point and the end sill? If so, please
give the details of nature and extent of
damage.
1.2.15 Is the under drainage of the stilling basin (or
bucket) satisfactory? Are all the open drain
holes clear and functioning well?
1.2.16 Any other issues?
F | Intake/Outletand Water Conveyance Structur
F-1.1 | Intake/Outlet Structure
1.11 Any problems inspecting
intake/outlet structure
(obstructed/unsafeaccess)?
1.1.2 | Any obstructions in, upstream or downstream of
intake/outlet structure?
1.1.3 Evidence of abrasion, cavitation or scour on
intake/outlet structure?
1.14 Any evidence of structural distress
(displaced/offset/open joints, cracking)?
1.15 Any evidence of surface defects and/or
concrete/masonry deterioration?
1.1.6 Any other issues?
F-1.2 | Water Conveyance Structure
1.2.1 | Any problems inspecting intake/outlet structure|
(obstructed/unsafeaccess)?
1.2.2 | Any obstructions in, upstream or downstream
of water conveyance structure?
1.2.3 | Evidence of abrasion, cavitation or scour on
structure?
1.2.4 | Any evidence of structural distress (displaced/
offset/open joints, cracking)?
1.2.5 | Any evidence of surface defects and/or material
deterioration?
1.2.6 | Any evidence of seepage or leakage from water
conveyance structure?
1.2.7 | Any other issues?
G-1 | Hydro-Mechanical Component and Pump
G-1.1 | Spillway Gates (Radial gates, Vertical lift gates, Automatic gates)
1.1.1 | Any problems inspecting gate/Stop-
logs (obstructed/unsafe access)?
1.1.2 | Is the condition of the steel surface
and the surface paint deteriorated?
1.1.3 | Are any connection bolts of rubber
seals loosened or damaged? If so,
indicate the details of defects.
1.1.4 | What is the general condition of rubber seals?

Do any of the rubber seals show signs off

weathering, hardening, cracking or tearing and
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Response?

Y

N

NA

Observations and
recommendations,
if any, of the
authorized
inspecting officer

damage?

1.15

Avre the rubber seals of side and bottom touching
uniformly all along the sealing surface?

Condition”
(Unsatisfactory/Poor/Fair/
Satisfactory)

116

Do the rollers (wherever applicable) touch the
track plates uniformly?

Avre the rollers well lubricated?

1.17

Are the embedded parts of spillway gates,
emergency gates and stop-logs in sound
condition and free from corrosion, uneven
wear, cracking, chipping and dents? If not,
state the nature of defects or deficiencies and
observation, if any, regarding such defects.

1138

Check the following for structural soundness
of all members and welded, bolted and riveted
connections, uneven wear, uneven bearing,
cracking, chipping and dents and indicate the
findings:

(1) Gate leaf and stiffeners
(2) Endarms
(3) Trunnion girders / Yoke girder
(4) Stop logs
(5) Lifting beams
(6) Gantry cranes
(7) Tracks
(8) Trunnion bracket
(9) Chains/ wire ropes
(10) Bridge structure

1.1.9

Avre the trunnion bearings of radial gates
properly lubricated?

1.1.10

Is there any damage or wear caused to the seal
plates? If so, indicate the nature of damage
noticed.

1.111

Avre any of the mechanical or structural
components and fastners or seals subjected to
excessive wear? If so, please give details. Is
there any tendency for recurring damage to any
particular component? If so, please give details.

1.1.12

Is sufficient stock of spares which need frequent
replacement maintained at the site?

1.1.13

Any issues with storage of equipment
(emergency stop logs, lifting beam and gate|
leaves)?

1.1.14

Any deterioration, corrosion? scaling? pitting?
or cracking? of equipment

(connecting bolts, welds?)

1.1.15

Any obstructions preventing or impairing
smooth operation?

1.1.16

Any problems with the rollers (nottouching




86

THE GAZETTE OF INDIA : EXTRAORDINARY

[PART I—SEC.4]

S. Inspection Item Response?,  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
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authorized
inspecting officer
tracks, inadequate lubrification)?

1.1.17 | Any debris, etc., in the gate grooves?

1.1.18 | Any damages to Radial Gate trunnion pins? gate
arms? lubrication? etc.?

1.1.19 | Any damage to embedded parts above
waterline? access structure?

1.1.20 | Any damage to concrete grooves?

1.1.21 | Is the staff posted at the site for maintenance
and operation of gates, hoists, equipment and
electrical installations, well experienced, fully
trained and conversant with the job
requirements and responsibilities?

1.1.22 | Are the following documents maintained at the

respective location of all the units?
(1) Maintenance schedules specifying each
operation, its frequency and
“due” and “done” dates.
(2) Operating instructions with “dos” and
“don’t” for all operational units.

1.1.23 Are the trunnion hub and the brackets well

maintained?

1.1.24 | Are the trunnions likely to get submerged during
actual working of the spillway? If so, ascertain
the causes for the same and specify. Please
enquire for occurrence of such events, if any.

1.1.25 Ave all the nuts of connecting bolts and

anchorages properly tightened?

1..1.26 Any other issues?

G-1.2 | Hoists, Cranes and Operating Mechanisms

1.2.1 | Are the hoists working satisfactorily?

1.2.2 | Any problems inspecting hoist/crane/operating
mechanism?

1.2.3 | Is sufficient stock of spares which need frequent
replacement maintained at the site?

1.2.4 |lIs the full length of the chains or wire rope of
the hoist in sound condition and free from
broken strands?

1.2.5 | Is the electrical wiring in sound condition?

1.2.6 | Is the alternative power system for gate
operation working properly?

1.2.7 | Is the alternate hand operation system of hoist
working

1.2.8 | Any deterioration of equipment (connecting
bolts, welds, surface, paint work?)

1.2.9 | Any wear or damage to wire cables and other
moving parts?

1.2.10 | Any obstructions preventing or impairing

smooth operation?
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No. recommendations, |(Unsatisfactory/Poor/Fair/
NI NA if any, of the Satisfactory)
authorized
inspecting officer
1.2.11 | Any health and safety concerns (e.g. lack off
"danger" sign during maintenance)?
1.2.12 | Any other issues?
G 1.3. | Spillway Bridge, Hoist Bridge, Trunnion Level Bridge Catwalks
1.3.1 | Are the decking, girders and structural supports
of spillway bridge, hoist bridge, trunnion level
bridge and catwalks structurally sound?
1.3.2 | Is the chequered platform of the bridge
structurally sound and safe?
1.3.3 | Is there satisfactory arrangement to prevent
unauthorized entry into the control structures
and bridges?
1.3.4 | Are the structural members and joints sound and
free from corrosion?
1.3.5 | When were the steel components painted last?
1.3.6 | Is the surface of steel work and paints
satisfactory?
1.3.7 | Is the parapet or railing over the bridges sound,
safe and painted?
1.3.8 | Is the walkway properly anchored to the piers?
1.3.9 | Are the track rails for gantry cranes structurally,
sound and intact?
G-1.4 | Valves
1.4.1 | Any problems inspecting valve?
1.4.2 | Any obstructions preventing or impairing
smooth operation?
1.4.3 | Any deterioration of valve and associated
equipment?
1.4.4 | Any other issues?
G-1.5 | Walls: Guide walls/Divide walls/Junction walls/Return walls/Spray walls etc.
(Strike out whichever is notapplicable)
1.5.1 | Are all the locations of such wall accessible for|
inspection, maintenance and repairs?
1.5.2 | Is the drainage of back sides of the walls
(wherever applicable) from the
weep holes satisfactory? If not, indicate the
nature of deficiencies.
1.5.3 | Isthere any tendency for the water to undercut
the ends of the walls?
1.5.4 | Is there any foundation erosion or scour noticed
in the vicinity of such
walls? If so, give the details of nature and extent|
of such damage.
1.5.5 | Isthere any surface erosion/damage caused, to
face or body of such walls?
1.5.6 | Do any of the walls show symptoms of unusual

settlement, developments of cracks and tilting?
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If so, give details of the defects noticed.
1.5.7 | Isthere any damage to guide bunds? If so, give
details of the damage.
G-1.6 | End Weir
1.6.1 Is it accessible?
1.6.2 Is there any erosion, pitting or spalling of the
concrete or masonry surface?
If so, give details
1.6.3 | Isthere any scour noticed on the immediate
downstream of such weir? If so, give details
of location and extent of such damage.
G-1.7 | Hydraulic Performance of Energy Dissipation Arrangements
1.7.1 | Do the flow conditions in the stilling basin (or
bucket) have a tendency todraw material into
the bucket and cause its churning and abrasion
damageto the surface of buckets baffle blocks,
apron and end sill?
Is the hydraulic performance in agreement
with the results of model studies? (wherever
applicable)
Ascertain the performance from observed tail
water rating curves and deficient observation,
if any, such as sweep outs and excessive
erosion under plunge pools and locations of
secondary rollers and retrogression.
G-1.8 | Trash Racks
181 Is the trash rack fixed or movable?
1.8.2 | What is the mode of cleaning? Is it manual or by
TRCM?
1.8.3 Is the welding work on Trash Rack in sound
health?
1.84 Any problems inspecting trash rack?
1.8.5 | Problems of excessive debris and/or inadequate
cleaning?
1.8.6 | Any deterioration of trash rack (rust, corrosion,
and damaged blades)?
1.8.7 Any other issues?
G-1.9 | Trash Rack Cleaning Machines
191 Any problems inspecting trash rack cleaning
machine?
1.9.2 | Missing or inadequate spare parts (particularly
requiring regular replacement)?
1.9.3 | Any deterioration of equipment (wheel trolleys,
gantry structures, operating mechanism,
connecting bolts, welds, surface, paint work?)
1.9.4 | Any wear or damage to wire cables and other
moving parts?
1.95 Any obstructions preventing or impairing
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smooth operation?
1.9.6 Missing or inadequate provision of back-
up/standby power supply?
1.9.7 Any health and safety concerns (e.g. lack of
"danger" sign during maintenance)?
1.9.8 Any other issues?
G-1.10 | Pumps
1.10.1 Any problems inspecting pump?
1.10.2 Any obstructions preventing or impairing
smooth operation?
1.10.3 Any deterioration of pump and associated
equipment?
1.10.4 Any other issues?
G-1.11 | Approach bridge, operation platform and cabin (for outlets):
1.11.1 | Are the decking, girders and structural supports
of approach bridge structurally sound?
1.11.2 | Is the floor of the operating platform structurally|
sound and safe?
1.11.3 Is there satisfactory arrangement to prevent
unauthorized entry into the control structures of
the outlet?
1.11.4 | Are the structural members and joints sound and
free from corrosion?
1.11.5 | When were the steel components painted last?
1.11.6 Is the surface of steel work and paint
satisfactory?
1.11.7 | Isthe parapet or railing over the control tower,
operating platform and approach bridge sound
and safe?
G-1.12 | Qutlet
1.12.1 Is the air vent periodically cleaned?
1.12.2 |  Are there any structural damages to the intake
well?
1.12.3 Is there any leakage observed through the well
proper and the conduit concrete or masonry? If
S0, give details of its location and extent.
1.12.4 Is there any damage noticed to the conduit
concrete, breast wall and gate slots?
1.12.5 | Is the bye-pass valve/filling-in-valve (wherever

provided) operating satisfactory?

(@) Take operation trials of the following as
provided and record the observations and
defects noticed, if any.

(1) Service gate(s).
(2) Emergency gate(s).
(3) Stop-log gate(s).
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Inspection Item

Response?

Y| N| NA

Observations and
recommendations,
if any, of the
authorized
inspecting officer

Condition”
(Unsatisfactory/Poor/Fair/
Satisfactory)

4 Sluice valves.

Note:-

(1) The operating trial for the emergency gate
shall be taken with service gate in partially
open position to test the capability of
emergency gate for self-closing under these
conditions. The trial for the operation of the
emergency gate under balanced condition
of water pressure also needs to be taken

(ii) To guard against the possibility of outlet
gate hoist being operated forcibly after
closed position of gate a “Distinctive
Mark” should be insisted or check the
functioning of the limit switches.

1.12.6

Avre there vibrations and noise noticed in
operation of out- let gates at any time? If so,
are any periodical observations taken to
ascertain their severity?

1.12.7

Is the energy dissipation arrangement working
satisfactorily for all the discharges?

Is there any structural damage to the energy
dissipation structure? If so, give details of
nature and extent of damage.

1.12.8

Is the conduit structurally sound and reasonably
leak proof? If not, give details of nature and
extent of the defects.

1.12.9

Is there any seepage noticed around the conduit
as ascertained from the observations of the
downstream conditions? If so, is it likely to
cause (In case of earth dams) erosion and

piping?

G-1.13

Outlet Gates

1.13.1

Is the surface of gates and the paint
deteriorated?

1.13.2

Are the connecting bolts of rubber seals
properly tightened or damaged?

1.13.3

Do the rubber seals show signs of weathering
and damage and need replacements?

1.13.4

Are the rubber seals of sides and bottom
touching the bearing surface uniformly?

1.135

Do all the rollers touch the track plates?

1.13.6

Are the rollers well lubricated?

1.13.7

Are the stem rods for lifting the gates perfectly
straight?

1.13.8

Is the operation of outlet gates smooth?

Avre the actual operations of lifting and lowering
of the gates and hoist mechanisms adequate and
smooth?

1.13.9

Are all the gears and hoist mechanisms well
lubricated?
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S. Inspection Item Response?,  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
1.13.10 Is the storing arrangement for emergency gate
leaves and the stop logs in satisfactory
condition?
1.13.11 Avre the seal plates/seats in sound condition?
1.13.12 Is the full length of wire rope (wherever
applicable) of the hoist in serviceable condition
and free from any broken strands?

1.13.13 | Are all the nuts of connecting bolt and anchors

properly tightened?

1.13.14 | Are all the lifting beams in proper working order
and in levelled condition. If not ascertain the
nature and extent of problems. Do any of the

mechanical or structural parts of the gate,
fasteners of hoist show signs of excessive wear?
If so, please give details.
1.13.15 Is there any tendency for recurring damage to
any particular component or components? If so,
please give details.

1.13.16 | Is sufficient stock of spares, which need frequent

replacement, maintained at the site?

G-1.14 | River Outlet/River Sluice

1.14.1 Is the overall condition of river outlet
works/river sluices satisfactory?
Is the operation of the gate
(Service/Emergency/Stop-log) satisfactory as
ascertained by taking operating trial? If not,
indicate the defects noticed.
1.14.2 Are the trash racks (wherever provided)
cleaned before monsoon?
1.14.3 | Isthere excessive silting on the upstream of the
sluice?
1.14.4 |  When were the gates last opened for desilting,
etc.?
1.14.5 | Please indicate the approximate quantity of the
leakage through the gates, if any.
1.14.6 Is there any seepage or leakage through the
conduit surface?
1.14.7 | Isthere any damage to the upstream
and downstream convergence of the
conduit?
1.14.8 Is the condition of energy dissipation
arrangement satisfactory?
If not, indicate nature and extent of damage.
Is there any retrogression noticed in the
downstream channel? If so, give details of
nature and extent of damage.

Barrage/Weir

H-1 | Barrage/ Weir
H-1.1 | General
111

Have any major alterations or changes made to‘
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No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
the Barrage/ Weir since the last inspection?
1.1.2 Is there any new nearby development in the
downstream floodplain?
1.1.3 | Any misalignment of poles, fencing or walls
due to Barrage movement?
H-1.2 | Barrage Floor
1.2.1 | Isthe Barrage Floor visible, and is inspection
possible?
1.2.2 Evidence of surface defects (honeycombing,
staining, stratification)?
1.23 Concrete/masonry deterioration (abrasion,
cavitation, etc.)?
1.2.4 | s cracking present (structural, thermal, along
joints)?
1.25 | Evidence of any other damage to joints and/or
water stops?
1.2.6 Any other issues?
H1.3 | Piers
131 Evidence of surface defects (honeycombing,
staining, stratification)?
132 Concrete/masonry deterioration (spalling,
disintegration)?
1.3.3 | s cracking present (structural, thermal, along
joints)?
If yes, provide the details may be provided
134 Evidence of differential settlement
(displaced/offset/open joints)?
1.3.5 | Evidence of any other damage to joints and/or
water stops?
1.3.6 Any other issues?
H 1.4 | Bridge
1.4.1 | Are the decking, girders and structural supports
of the bridge structurally sound?
142 Is the Parapet wall structurally sound? Any
damages may be reported.
143 Whether the condition of bridge joints is
sound?
1.4.4 | Whether the condition of the bridge bearings is
sound?
1.45 Whether the condition of wearing course is
sound or not?
1.4.6 Any other issues?
H 1.5 | Energy Dissipation Arrangement
1.5.1 | Arethere any problems inspecting the energy
dissipation structure?
1.5.2 | Arethere any obstructions in or immediately
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Y N NA if any, of the Satisfactory)
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inspecting officer
downstream of the dissipation structure?
15.3 Evidence of abrasion, cavitation, or scour on
dissipation structure?
154 Presence of displaced, offset or open joints?
1.5.5 | Presence of cracking (structural, thermal, along
joints)?
1.5.6 Any evidence of surface defects?
157 Concrete/masonry deterioration?
1.5.8 | Evidence of any other damage to panel joints?
1.5.9 | Are there any problems with under-drainage
(blockage of open drain holes)?
1.5.10 | Can the tail pond be drained easily to inspect
the stilling basin or bucket? If
not, what are the alternatives available for
dewatering? Please ascertain and indicate the
last event of inspection of the stilling basin.
1511 Examining the levels, contour plans, and
reference marks in the tail channel, ascertain if
there is progressive erosion and deterioration in
the tail channel. If so, indicate the extent and
location of such erosion concerning the various
components of the barrage.
1.5.12 | Is the concrete surface of the stilling basin and
apron in good condition? Are there any
indications of pitting, cracking, abrasion or
wearing of the surface of bedding concrete? If
so, please give details of the nature andextent
of the damage.
1.5.13 Is the under-drainage of the stilling basin
satisfactory? Are all the open drain
holes clear and functioning well?
15.14 Any other issues?
H 1.6 | Flare Out Wall
16.1 Evidence of surface defects (honeycombing,
staining, stratification, etc.)?
1.6.2 Concrete/masonry deterioration (spalling,
disintegration)?
1.6.3 | Iscracking present (structural, thermal, along
joints)?
If yes, details may be provided
1.6.4 Evidence of differential settlement
(displaced/offset/open joints)?
1.6.5 | Evidence of any other damage to joints and/or
water stops?
1.6.6 Any other issues?
H 1.7 | Elank Wall
171 Evidence of surface defects (honeycombing,

staining, stratification etc.)?
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S. Inspection Item Response?,  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
1.7.2 Concrete/masonry deterioration (spalling,
disintegration)?
1.7.3 | Iscracking present (structural, thermal, along
joints)?
If yes, details may be provided
1.74 Evidence of differential settlement
(displaced/offset/open joints)?
1.7.5 | Evidence of any other damage to joints and/or
water stops?
1.7.6 Any other issues?
H 1.8 | Guide Wall
18.1 Evidence of surface defects (honeycombing,
staining, stratification etc.)?
1.8.2 Concrete/masonry deterioration (spalling,
disintegration)?
1.8.3 | Is cracking present (structural, thermal, along
joints)?
If yes, details may be provided
184 Evidence of differential settlement
(displaced/offset/open joints)?
1.8.5 | Evidence of any other damage to joints and/or
water stops?
1.8.6 Any other issues?
H19A | Left Head Regulator
1.9.A.1 | Are there any problems inspecting the spillway
(obstructed access, damaged catwalk)?
1.9.A.2 | Are there any obstructions in or immediately
downstream of the head regulator?
1.9.A3 Evidence of abrasion, cavitation or scour on
glacis (e.g. exposed reinforcement)?
19.A4 Presence of displaced, offset or open joints?
1.9.A.5 | Presence of cracking (structural, thermal, along
joints)?
1.9.A6 Evidence of surface defects (honeycombing,
staining, stratification etc.)?
19.A7 Concrete/masonry deterioration (spalling,
leaching, disintegration)?
1.9.A8 Presence of vegetation (growth in joints
between blocks)?
1.9.A.9 | Evidence of any other damage to joints and/or
water stops?
1.9.A.10 | Excessive seepage/sweating at any location on
the glacis?
19.A11 Significant leakage at any location on the
glacis?
19.A.12 Any other issues?
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S. Inspection Item Response?,  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
H1.9B | Right Head Requlator
1.9.B.1 | Are there any problems inspecting the spillway
(obstructed access, damaged catwalk)?
1.9.B.2 | Avre there any obstructions in or immediately
downstream of the head regulator?
1.9.B.3 Evidence of abrasion, cavitation or scour on
glacis (e.g. exposed reinforcement)?
19B4 Presence of displaced, offset or open joints?
1.9.B.5 | Presence of cracking (structural, thermal, along
joints)?
1.9.B.6 Evidence of surface defects (honeycombing,
staining, stratification etc.)?
19.B.7 Concrete/masonry deterioration (spalling,
leaching, disintegration)?
19.B.8 Presence of vegetation (growth in joints
between blocks)?
1.9.B.9 | Evidence of any other damage to joints and/or
water stops?
1.9.B.10 | Excessive seepage/sweating at any location on
the glacis?
1.9.B.11 Significant leakage at any location on the
glacis?
1.9.B.12 Any other issues?
H1.10 A | Upstream Divide Wall
1.10A.1 Evidence of surface defects (honeycombing,
staining, stratification)?
1.10A.2 Concrete/masonry deterioration (spalling,
disintegration)?
1.10A.3 | s cracking present (structural, thermal, along
joints)?
If yes, details may be provided
1.10A.4 Evidence of differential settlement/tilting
(displaced/offset/open joints)?
1.10A.5 | Evidence of any other damage to joints and/or
water stops?
1.10A.6 Any other issues?
H1.10 B | Downstream Divide Wall
1.10B.1 Evidence of surface defects (honeycombing,
staining, stratification)?
1.10B.2 Concrete/masonry deterioration (spalling,
disintegration)?
1.10B.3 | Is cracking present (structural, thermal, along
joints)?
If yes, details may be provided
1.10B.4 Evidence of differential settlement/tilting

(displaced/offset/open joints)?
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No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
1.10B.5 | Evidence of any other damage to joints and/or
water stops?
1.10B.6 Any other issues?
H1.11 | Guide Bund —Riverside
1111 Any signs of bulging or concavity (depressions)?
If so, indicate their locations and extent.
(Check up the cross-sections with tape and level at random locations, at least two)
1.11.2 Does the section of the bund and riverside
slope appear structurally sound and stable?
1.11.3 | Presence of longitudinal or transverse cracks?
1114 Were any signs of distress to the stability of
slopes noticed at any time in any part of the
bund?
If so, give brief details of the incidents and
location, the treatment method adopted and
its effectiveness.
Indicate the general condition of upstream
pitching.
1.11.5 | Any degradation to slope protection (rip-rap)?
1.11.6 | Isthere any profuse growth of bushes or weeds
over any portion of the bund? If so, indicate the
locations.
1117 Does the riverside slope show crab holes or
holes made by rodents, burrowing animals, or
ant hills?
If so, indicate the locations.
1.11.8 Any other issues?
H1.12 | Guide Bund —Countryside
1121 Any signs of bulging or concavity
(depressions)?
1.12.2 | Are any wet or slushy patches or concentrated
leaks, springs or trickles observed on the
countryside slopes or the toe?
If so, indicate their locations and extent.
Please look out for patches of extensive
vegetation growth, scrutinize them and record
the findings.
1.12.3 | Presence of longitudinal or transverse cracks?
1.12.4 | Any signs of distress to the stability of slopes?
1.12.5 | Are rain cuts/erosion channels present at any
location?
1.12.6 Are all the rain cuts and erosion channels
properly treated and made good? Please
indicate the location of recurring damages, if
any.
1.12.7 | Isthere any profuse growth of bushes or weeds
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S. Inspection Item Response?,  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
If so, indicate the locations.
1.12.8 | Does the countryside slope show crab holes or
holes made by rodents, burrowing animals, or
ant hills? If so, indicate the locations.
1.12.9 Any other degradation to slope protection
(turfing)?
Indicate the general condition of countryside
pitching/ turfing and rock toe.
1.12.10 | Is the countryside area clear of debris and free
draining?
1.12.11 Any other issues?
H1.13 | Abutmentand its contacts
1.13.1 | Are there any leaks, springs or wet spots near
the abutment?
1.13.2 Any presence of cracking or settlement?
1.13.3 Profuse growth of weeds/grass/plants at any
location?
1.13.4 Whether weep holes functioning?
1.135 Whether condition of abutment contacts is
sound?
1.13.6 Any other issues?
H1.14 | CC Block Protection Works
1.14.1 Is there any erosion, abrasion and pitting of
upstream concrete block protection works?
1.14.2 | Any presence of erosion, abrasion and pitting
of downstream concrete block protection
works?
H1.15 | Loose Stone Protection Works
1.15.1 Is there any damage in upstream apron
protection works?
1.15.2 Is there any damage in downstream apron
protection works?
1.15.3 Whether launching of upstream apron
observed?
1.15.4 Whether launching of downstream apron
observed?
H1.16 A | Left Silt Excluder
1.16.A.1 Any presence of an obstruction in the silt
excluder?
H1.16 B | Right Silt Excluder
1.16.B.1 Any presence of an obstruction in the silt
excluder?
H1.17.A | Upstream Cutoffs
1.17.A.1 | Any presence of water flow downstream of the

downstream cutoff?

H1.17.B

Downstream Cutoffs
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S. Inspection Item Response?,  Observations and Condition”
No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
1.17.B.1 | Any presence of water flow downstream of the
downstream cutoff?
1.17.B.2 Whether cutoff exposed?
H 1.18 | Any other component
I-1 | Access Road
1-1.1 | General
111 Any problems ensuring security of dam site
(including gates and fencing)?
1.1.2 Is there a properly constructed and well
maintained all weather access road
to the dam site?
1.1.3 | What is the type of the pavement of the access
road and its condition?
1.14 Avre there properly constructed and well
maintained access road
arrangements to the following components for
inspection, maintenance
and repairs? Top of Dam Spillway Gates and
hoisting arrangement
Drainage gallery, adits and exits Bridge
structure Downstream stilling basin
Junction and abutments Outet control tower
Outlet gates Toe of earth dam,
downstream drainage arrangements and berms.
All saddle dams.
1.15 What is the general condition of all the
masonry structures on various
access roads?
1.1.6 | Are all the structures on the access roads|
adequately safe for allowing
passage of plant machinery for emergent
repairs?
1.1.7 | Any obstructions along or at entrance to access
road (temporary or long- term)?
1.1.8 | Any slope stability issues (road embankment or
adjacent slopes)?
1.1.9 | Profuse growth of weeds/grass on or in vicinity
of access road?
1.1.10 | Any drainage problems (standing water on or
adjacent to road)?
1.111 Any other degradation to road surface (ruts,
potholes, cavities, cracking)?
1.1.12 Any other issues?
J-1 | Instrumentation
J-1.1 | General
111 As per Annexure-I
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No. recommendations, |(Unsatisfactory/Poor/Fair/
Y N NA if any, of the Satisfactory)
authorized
inspecting officer
(Attach separate list).
Avre all the locations properly lighted,
ventilated and adequately protected from
possibilities of damage?
1.1.2 Any problems inspecting instrument
(obstructed/unsafe access)?
1.1.3 | Is the instrument vulnerable to damage or theft
(inadequate protection)?
1.1.4 | Any problems ensuring correct functioning of
instrument (lighting, ventilation)?
1.1.5 | Any evidence of degradation to condition of
instrument (rusting, vandalism)?
1.1.6 Avre all the instruments in working order?
Ascertain the cases of instruments going out of
order and indicate.
1.1.7 | Are all the registers of observations posted up-
to-date? Please take test observations and
initial the register.
1.1.8 | Are all the plotting of the instrumentation data
completed up-to-date?
Avre sufficient stocks of spares, gauges, master
gauges, stationary items etc., maintained at the
site for uninterrupted data collection?
1.1.9 Operator or public safety issues?
1.1.10 Any other issues?
J-1.2 | Communication Facilities
1.2.1 | Are following facilities available at dam site?
1) Wireless Telephone /
mobile/Fax/Internet
1.2.2 | Any other issue (please indicate part, location,
etc., as necessary)
K-1 | Emergency Preparedness
K-1.1. | Emergency Action Plan
1.1.1 | Isthe Emergency Action Plan (EAP) prepared
for the dam as per the national guidelines? If
not, the expected date of preparation of
guidelines
1.1.2 When EAP was last updated?
1.1.3 If not, are any dam staff unaware or
insufficiently conversant with the EAP?
114 Any concerned authorities unaware or
insufficiently conversant with the EAP?
1.1.5 | Are communication directories/contact details
and other dynamic information are being
updated annually?
1.1.6 Any problems accessing or operating the

communication/ warning system?
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Inspection Item

Response?

Y

N

NA

Observations and
recommendations,
if any, of the
authorized
inspecting officer

Condition”
(Unsatisfactory/Poor/Fair/
Satisfactory)

1.1.7

Avre inundation maps updated and available to
concerned authorities?

1.1.8

Avre the concerned authorities informed about
the system of emergency reporting procedures
and warning?

1.1.9

Avre available safety spots on the downstream
of the dam identified and made known to the
concerned authorities?

Are adequate warning devices and facilities
provided at the dam?

1.1.10

Avre proper arrangements made for security of
the dam and preventing cases of unauthorized
trespass, vandalism and sabotage to the dam
works?

1111

Date of last annual stakeholder consultation
meeting along with mock drill

exercise conducted

1.1.12

Does the EAP disseminated to all the
concerned stakeholders?

1.1.13

Any other issues?

K-1.2

Inspection of Records

121

Whether following Dam Safety Documents
are prepared and approved by the
competent authority?

I As Built Drawings
1. EAP
Ill.  Completion Report
V. Data Book
V. Oand M manual

1.2.2

Acre the relevant documents reviewed and
updated from time to time?

1.2.3

Are all the members of the maintenance
staff adequately trained andfully
conversant with their responsibilities
concerning.

a) Designer’s Operation Criteria.
b) Standing Operating Procedures.

¢) Maintenance and Vigilance Procedures
of the dam.

d) Maintenance and operation of all
control equipment.

e) Reservoir Operation Schedules, Gate
Operation Schedule

f) Maintenance and Operation of all
instruments.

g) ldentification of signs of deficient
behavior.

h) Reporting Procedures of emergency
situations.
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authorized
inspecting officer
i) Emergency repairs ‘ ‘
L-1.1 | lnspection Photographs
1.11 Information to be furnished as per Part 2 e. ‘ ‘ ‘ |
aRespond either yes (YY), no (N) or not applicable (NA).
bCondition: Please rate the condition as either Satisfactory, Fair, Poor or Unsatisfactory as
described below:
1 Satisfactory - No existing or potential dam safety deficiencies are recognized.
Acceptable performance is expected under all loading conditions (static, hydrologic,
seismic) in accordance with the applicable regulatory criteria or tolerable risk
guidelines.
2. Fair - No existing dam safety deficiencies are recognized for normal loading conditions.
Rare or extreme hydrologic and/orseismic events may result in a dam safety deficiency.
Risk may be in the range to take further action.
3. Poor - A dam safety deficiency is recognized for loading conditions which may
realistically occur. Remedial action is necessary. Poor may also be used when
uncertainties exist as to critical analysis parameters which identify a potential damsafety
deficiency. Further investigations and studies are necessary.
4. Unsatisfactory - A dam safety deficiency is recognized that requires immediate or
emergency remedial action for problemresolution.
Part 2b
Action taken on Remedial Measures suggested in the previous Inspection Report
Previous Inspection Report Date:
SN Observations/ Significant Deficiencies Remedial Measures Action Taken After Last Inspection
Noticed Suggested Report
1.
2.
3.
4.
5.
Part 2c
Consolidated Dam Health Status Report (as per the current inspection):
SN Observations/SignificantDeficiencies Noticed Remedial Measures Suggested

ISR P Fo i L
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Overall condition of dam based on above ins
*
pection — Unsatisfactorv/Poor/Fair/Sati@/ (tick appropriate) Overall Safety Cateqory of the Dam -

*Category |- deficiencies in dams which, if left unattended, may lead to failure;
Category Il — major deficiencies requiring prompt remedial measures;

Category |11 — none or minor deficiencies which are rectifiable

Name of Official(s) and Signature(s) :

Date:
Part 2d
CHECKLIST OF VARIOUS INSTRUMENTS INSTALLED ON LARGE DAMS
Name of Dam: Location
Since | Whetherin | Date last Analysis of
sl. invsvthIZ g cvc\)lﬁ:ill(tlg% calibration| Observations Agency a??it;(??er:/eel Data sent to
No. Name of Nos. |Location|  (Month/ | (Yes/No) Date maintained | responsible (Yes/No) DSO | Remarks
Instruments Year for next (Yes/No) fordata regularly?
) calibrat collectionand (Yes/No)
ion processing
(€] ) @ @ ®) (6) @) ®) (9) (10) (11) (12)
HYDRO-METEOROLOGICAL INSTRUMENTS
1 Raingauge on Dam
2. Raingauge
inthe
Catchment
3. Pan Evaporimeter
4. Wind Velocity
Recorder
5. Wind Direction
Recorder
6. Wave Height
Recorder
7. Wet and dry bulb
Thermometer
8. Barometer
9. Thermometers
forairTemp.
() (@3] 3) 4) () (6) ) ®) ) (10) (11) (12)
10. Thermometers for
Reservoir Water
Temp.
11. Automatic
Weather
Station
12. Reservoir level gate
(i) Staff gate
(ii) Automatic
13. Other Hydro-
meteorologica
I Instruments,
ifany
0]
(i)
(iii)
GEO-TECHNICAL INSTRUMENTS
1 Piezometers
(i) Stand pipe
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Since | Whetherin | Date last Analysis of
sl. in"s\’gﬁg g g’g‘;gl(t':)%\ calibration| Observations Agency a??it:}c?(l)er:/eel Data sent to
No. Name of Nos. |Location|  (Month/ | (Yes/No) Date maintained | - responsible (Yes/No) DSO | Remarks

Instruments Year for next (Yes/No) fordata regularly?
) calibrat collectionand (Yes/No)
ion processing
(ii) Casagrande
(iii) Twin Tube
(iV) Vibrating wire|
(€] @ 3) 4) ®) (6) U] ®) (9) (10) (11) (12)
2. Uplift pressure cell
(i) For permeable
foundation
(ii) For Rock
(iii) foundation
3. Strain Gauge
(i) Mechanical
Strain Gauge
(ii) Electrical
Strain Gauge
4. Strain Meter
(i) Vibrating
wire
5. Thermometers
(i) Resistance
(II) Vibrating Wire
6. Stress Meter
(i) Mechanical
(ii) Electrical
7. | Seepag
e
Measu
rement
(I) V-Notch
(ii) Other devices
8. Automation
(i) Data logger
(i) Data
Acquisiti
on
system
(iii) Computers
9. (I) Plumb Bob —
Direct
(ii) Plumb Bob —
Inverted
(iii) Detachable
Gaugesfor
Surface
Displacement
(iV) Joint meter for
internal joint
movement
(V) Tilt Meter
(Vi) Foundation
Settlement
Deformation
Meter
(vii) Inclinometer
10. Other

Geotechnical
Instruments, if

any
(i
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Since | Whetherin | Date last Analysis of
sl. in"s\’gﬁg g g’g?]g'l(t'::)% calibration| Observations Agency a??it;éj?erzleel Data sent to
No. Name of Nos. |Location|  (Month/ | (Yes/No) Date n1($25t/al\llr;§d re?"))rod“ast'gle (Yes/No) regzlsacr)l , | Remarks
Instruments Year) for next - V!
calibrat collectionand (Yes/No)
ion processing
(i)
(iii)
GEODETIC INSTRUMENTS
1. Total Station
2. Survey Markers
3. Settlement Plates
ISEISMIC INSTRUMENTS
1 Seismograph
2. Accelerograph
Part 2e

PHOTOGRAPHS TO BE ATTACHED IN THE INSPECTION REPORT

All photographs shall be color photographs. Photographs shall be clear and include scale references where

applicable. Photographs shall include, but not be limited to the following:

© oo N o g A~ w b oPE

I e T e T o o e =
© © © N o o A~ w DD = O

NN
Moo=

Overview of dam from upstream

Overview of dam from downstream

Overview of upstream face from right abutment

Overview of upstream face from left abutment

Overview of dam crest from right abutment

Overview of dam crest from left abutment

Overview of downstream face from right abutment

Overview of downstream face from left abutment

Overview of spillway from upstream

Overview of spillway from downstream (tailrace or channel area)

Overview of right training wall

Overview of left training wall

Overview of stilling basin

Overview of Galleries

Overview of downstream channel

Overview of Control Room exterior

Overview of Control Room interior

Overview of Gates

Overview of Hoisting Arrangements

Outlet inlets and discharge points

Overview of reservoir

Areas of specific deficiencies (e.g., cracks, erosion, displacement, seeps, deterioration, etc.)

Each photograph shall include a caption indicating the subject of the photograph as well as highlighting any specificdeficiencies pictured. All
photographs shall be presented with no more than two (2) photos per page.
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SCHEDULE-II

[See Regulation 3 (4) (iii)]

INSPECTION FIELD KIT EQUIPMENT

Inspection Checklist — Serves as a reminder to
inspect for all important features and conditions.
An example is presented in Appendix B.

General Embankment Sketch — A sketch of a
typical dam embankment may be used to denote
the location and dimensions of deficiencies on
the embankment and abutments of the dam. A
ruler may be useful for scaling dimensions on the
sketch. A high-resolution aerial photograph of
the dam is recommended for use during dam
inspections.

Notebook and Pencil — It is important to write
down observations at the time they are made. This
reduces mistakes and the need to return to the
area to refresh an inspector's memory. A
clipboard can provide a sturdy writing surface.

Voice Recording Device — A small portable
voice recorder can be used effectively to make a
record of field observations when it is not
convenient to make written notes. Most
smartphones can record voice messages.

Camera — Photographs offer a reliable record of
observed field conditions. They can be valuable
in comparing past and present configurations. An
inexpensive model usually takes pictures good
enough for inspection records. Modern digital
cameras are excellent for the development of
comprehensive photographic records.

Hand Level — This is needed to find areas of
interest accurately and to determine embankment
heights and slopes. A surveying rod (stadia rod)
or another type of measuring rod is a useful aid in
making measurements.

Probe — A probe gives information on
conditions below the surface, such as the depth
and softness of a saturated area. Also, by
observing moisture brought up on the probe's
surface, an inspector can decide whether an area
is saturated or simply moist. Probes with a metal
tip are preferred. An effective and inexpensive
probe can be made by removing the head from a
golf club.

Tape Measure — Many descriptions are not
accurate enough when estimated or paced. The
tape measure provides accurate measurements
which allow meaningful comparisons to be
made.

as cracks and wet areas, to allow future comparison.

Knife or Machete — These tools can be useful
for clearing weeds and brush, and for scraping
rocks or soil.

Flashlight — The interior of an outlet in a dam
can often be inspected adequately without
crawling through by using a good flashlight or
fluorescent lantern.

Shovel — A long-handled shovel is useful in
clearing drain outfalls, removing debris, and
locating monitoring points. A short-handled
shovel may suffice and is more convenient to
carry.

Rock or Geologist Hammer — Questionable-
looking riprap or concrete can be checked for
soundness with a rock hammer. Care must be
taken not to break through thin spots or cause
unnecessary damage.

Bonker — The condition of support material
behind concrete or asphalt faced dams cannot be
found out by observing the surface or facing. By
firmly tapping the surface or the facing
material, conditions below can be determined
by the sound produced when the material is
tapped. Facing material supported fully by fill
material produces a “click” or “bink” sound while
facing material that is over a void or hole in the
facing produces a “clonk” or “bonk” sound. The
bonker can be made of 30 mm diameter
hardwood dowel with a metal tip firmly affixed
to the tapping end. A rubber shoe like those on
some furniture legs is recommended for the
other end to allow the bonker to be used as a
walking aid on steep, slippery slopes.

Binoculars — These are useful for inspecting
limited access areas especially on concrete dams.
They are also helpful for inspecting risers and
trash racks that are not accessible from the dam
embankment.

Bucket and Timer — These are used to make
approximate measurements of seepage or leakage
flows. Calculating the time needed for the
seepage flow to fill the bucket enables an
inspector to calculate the number of gallons per
minute. Various container sizes may be needed,
depending on the flow rates. More exact
measurements can be made with a flow meter
when the discharges are large.

Stakes and Flagging Tape — These are used to

mark areas requiring future attention and to stake
the limits of existing

First-Aid Kit — A basic first-aid kit should be
part of every dam inspection kit in case of
injury. At a minimum, it should include assorted
bandages, antiseptic medicine, pain relief tablets,
sunburn lotion, ice packs, a splint, sterilized
gauze, scissors, tweezers, and sterilized tape.
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Special Equipment

Video Camera — A video camera, preferably digital, can be used to record the entire site; this may be especially useful
for concrete and masonry dams or spillways where access is difficult. A high-power magnification can be useful when
video recording concrete and masonry dams. Most video cameras are equipped with sound and date recorders.

Inclinometer — An inclinometer is used to make quick measurements of embankment slopes.

Flow Meter — This instrument is used to measure flow velocity and quantity. The flow must be large; small amounts of
seepage cannot be measured with a flow meter.

TV Monitor — A TV monitor is used to view and record conditions inside pipes and conduits that are inspected with
a video camera mounted on a remote-controlled vehicle.

Two-way Radios — These are useful for communications when more than one inspector is present on large sites.

Confined Space Access Equipment — This includes equipment for personnel access to vertical risers or discharge
conduits where emergency retrieval may be necessary. This includes such things as ropes, harnesses, and ladders. It
also includes portable gas meters for testing confined spaces for harmful gasses that may be present. These may be
required when entering discharge structures under the ground.

Boats — A boat may be required for access to areas on the reservoir, including shorelines and spillways.
Piezometer Gage or Water Level Indicator — Used to measure depth to water in piezometer or water wells.

Laptop Computers — These portable computers are a convenient tool for making field inspections cost effective and
efficient. The computers must have software that is designed for dam inspections and must be compatible with other
office equipment so that the information can be readily transferred to the inspection report. Pocket PC’s are often
referred to as “PDA’s.”

Global Positioning Sensor (GPS) — Handheld GPS units are recommended for use in mapping deficiencies found
during inspections, such as areas were water is seeping from the ground, slides, and cracks. GPS units can be used to
monitor the progression of deficiencies over a period of time if they are accurate enough. GPS units access GPS
satellites to determine the user's position. The best units can be used to find both spatial coordinates and ground
surfaceelevation.

SAFETY EQUIPMENT AND PROTECTIVE CLOTHING
Hard Hat — A hard hat is recommended for inspecting large outlets or when working in construction areas.

Rope — Can be used when inspecting steep slopes or conduits. A rope can also be used when inspecting areas
along the shoreline. Another person should be present to assist with using a rope.

Insect Repellent — Biting insects can reduce the efficiency and effectiveness of an inspector and sour his disposition.
Ticks and mosquitoes can cause skin irritations and severe health problems in some instances.

Snake Bite Kit — In areas where poisonous shakes might be present, a snake bite kit should be included in the
first-aid Kit; protective leg guards are also available.

Watertight Boots - These are often needed when inspecting various areas of the dam site where standing water is
present. Waist-high waders are useful for riser inspection.

Steel-toed Shoes — Steel-toed shoes should be used when there is a danger of debris falling on an inspector’s feet.

Sturdy Hiking Boots — Hiking boots may help prevent slipping and falling when traversing slopes and wet areas.
Good ankle support can aid in preventing injury to ankles.

Life Jacket — A life jacket is a safety measure to be used when inspecting areas where there is a danger of falling
into the water, especially along the shoreline of a deep reservoir, or a reservoir with steep upstream slopes. They
are a necessity if an inspector is using a boat and a lifeline if hanging from a safety scaffold.

Smartphone — A smart phone can come in handy in emergencies or when additional information is needed from
the office or the owner’s office.

Safety Glasses — May be needed in some cases for eye protection.
Gloves — May be useful if stakes are being installed, or if riprap and deteriorated concrete are being investigated.

Reflective Safety Vest or Coat — If inspections are performed during hunting seasons, bright colored clothing is
a good preventative measure to avoid shooting accidents.
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SCHEDULE-I11I
[see regulation 3(7)]
SCHEDULED DAM SAFETY INSPECTION CHECK LIST

A form designed for use during scheduled dam safety inspections — including pre- and post- monsoon inspections —
follows. The form contains a comprehensive checklist (Part 2a) of items that are found at dams that need to be
evaluated during a safety inspection. The checklist consists of (1) a series of questions that need to be answered as
Yes/No/Not Applicable for each inspection item, (2)a remarks box in which critical aspects can be commented
upon following each question, and (3) a final condition assessment (Unsatisfactory/Poor/Fair/Satisfactory) for that
inspection item. Not all inspection items will be found at a dam. The form concludes with a Consolidated Dam
Health Status Report (Part 2b).

The following information is provided for:

B.1

B.2

B.3

Personal Safety

For safety reasons, it is advisable to have three or more personnel on each inspection. This applies
particularly travel to, and operations in, isolated areas.

Equipment

The following equipment items are noted here to ensure the Inspector is reminded of the importance to
her/his personal safety. Additional detail is in Appendix A of this guideline:

®  Checklist (enclosed), field book, pens and pencils
e Recording devices, including GPS, camera(s) both still and video

e Hand level, clinometer, tape measure, stakes and flagging material, crack gauge, probes and
binoculars

e Safety gear including waders, harnesses, hard-hats, goggles, safety boots, SCBA (self- contained
breathing apparatus, gas detector (carbon dioxide and other gases) for confined space entry, torch
“mine-safe”) for unventilated conduits, tunnels or adits, first-aid Kit, lock-off labels and anything else
to comply with safety regulations

e  Safety equipment for upstream water inspections from boat or elevated platform, includes life vests and
life-lines

e Shovel, bucket, sealable plastic bags and a Geologist hammer

Recording Inspection Observations

Check and record the status of all items in the attached checklist under the remarks column. Provide
accurate location (GPS or ground measurement) of questionable areas and take photographs. Note extents
and limits of such areas (length, width, height or depth, volume). Provide a brief description of any
anomalous condition such as:

e Quantity/quality of drain outflows, seepage and its source(s)
e Location, type and extent of deteriorated concrete

e Location, length, displacement and depth of cracks

o Extent of moist, wet, or saturated areas

* Defects, deterioration, damages, non-functional components such as detection and measuring
devices, mechanical or electrically operated instruments and HM controls

ANIL JAIN, Chairman
[ADVT-111/4/Exty./083/2024-25]
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