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FOREWORD .. 

This pamphlet presen:tS·a -basic ·discU:ssibn of .how to evaluat~ the 
safety of a·small earth dam. Tts intent, is to inform the dam 
owner·o:f operator of general aspects of preventive maintenance-
that he should be:·aware of and, enable. him to recogni,ze certain 
unsafe conditions' that may be associa'ted with such.>st:r;-uctures. ' 
once unsafe .conditions are recognized, professional service$ - _ 
should be obtained. to _assess the problem ahd-to take appropriate 
remedial action. This brief discussion provides general guidance 
on some of the more common problems, but it is not intended to 
cover every type of condition, situation, or e~ergency that could 

-possibly cause a dartl to become 1.irisafe or -fail. 

It should- -be noted that the condition of a dam depends on many 
·internal and external conditions that may be constantly-changing. 
It is incorrect and unwise_ to assume that.the conditions of a dam 
at any given time will continue to represent its condition -at -
some time in the future. Only through continued care_and 
evaluation can there be ·a reasonable chance that unsafe_·. 
conditions will be detected. 

The· design of ·an earthdam\is the.task of an experienced 
professional engineer. - Likewise the implementation of major 
remedial measures of a dam generally requires a ·consultant. The 
application of trail-and-error ''home remedies" to dam problems is 
not recommended, and such an approach wi1l--.likely prove· to be far 
more costly than -obtaining and acting on profess-ional guidance. 
The text and plates of this pamphlet are.not intended to serve as 
a desi'gn guide either for the construction of new dams. or for 
extensive remedial measures- for existing darns. · Rather they are 
intended to-serve as·a source of information: which the owner'can· 
use iri his- regular -maintenance and inspection activities ancf as a 
general guide as to when professional servifes are needed t:o· 
insure. the safety of a dam. · 

. . .· :· 

The Department has adoptedregula.tion~.toimplement the Safe:Dam 
Act; NJSA 58:4"-l et. seq .• These rules govern.the design, _ 
construction, inspection, modification and repair of all dams in. 
New Jersey which.raise the water height by more than five feet~ 
The primary objective of these rules is 'the protection of areas 
below dams from the consequences of their failure. .Maj qr factors 
addressed -in these rules include- the establishment of design -
criteria fo"r construction of dams and the development 6£ an 
inspection program) The inspection schedule for all dams· is 
outlined in the Dam Safety Standards N~J.A.C.-7:20-1.1 and must 
be used for all dam inspections inNew·Jersey . . . \ ; . -. 
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I lNTR0DUC'rI0N 
I 

This pamphlet w s.Jritten Jd assist-dam owners in inspecting and 
maintaining dam in a safeiand stable condition. The focus of 
any dam safety fftjrt is, of course, safety: the protection and 
lives and prope ty iin. the area downstream from the impoundment ... 
:Every owner shoUildlbe awar~ of the potential hazard that his dam. 
might pose to thle . d;ownstre~m area and of the need to properly 
mairitain the da in such aiway as to reduce this hazard as much 
as possible .. Te J.Jability for damages resulting from a dam 
failure rests w'th !the owner of the dam. . . . t . I . . . 

A good inspecti n aind maint;:enance program is important. Dams 
represent a· con id~rab1e in.vestment. Replacemen.t costs would be 
high. Loss of he:dam would probably mean the loss of a water 
. source, recreat · onail facility, . flood protection, or. other assets. 

· As is the case 
construct,· dams 
their continued 
appreciated. 0 
construction is 

i ttj buildings, highways, and other works t:ha t. we-
require an1on-going maintenance program to insure 
us~ful lif~. This fact has always been fully· 
ten there ts a tendency to neglect them once 
co~pleted. I · · 

1. I . 
There are many ayd an.: earth dam can fail. .·. These< inf lude but are 
not limited to liding, pijing ( internal erosion of /soil 
particles from he 1embankm~nt),overtopping during periods of 
high water, ero iori, liquid.faction of earth materials (which may 
occur when emba km~nt material.is poorly drained and loosely 
compacted) r str ctural failures resulting .from excessive seepage 
or other causes, artd failu~es·of the foundation ~pon which the 
structure rests. Broblemsjassociated with outlets and spillways 
can also be con ributing f~ctors. 

. ., · I 
j- i 
i . ·. . I . •·. .·.· . .. . . . . . ·• Like most works of jman, dams· should not be considered to have an 

unlimited usefu liJfe. Errtest·E. 'Wahlstrom, Professor of 
Geological Scie ce~ at. theiuniversity Of Colorado, states in 
Dams, Dam Found tiqns, and;Rese:r:voir Sites: ''The ultimate fate 
of all dams and re~ervoirsJ unless they are carefully 
constructed and majjntainect;. is deterioration and failure or 
filling by sedi entjation. Every reseryoir that impounds water 
behind a dam is a 1:1eal or poten.tial threat to those who live and 
work in flow ch nnels belm!,7 it., and, in some locations where 
earthquake shoe s, imovementts · along bedrocl<. faults beneath dams, 
or collapse·of arge volumes of earth materials into reservoirs 
are distinct po si~ilities) even.the most.skilled design and 
continued maint nance may not preclude failures that are . 
disastrous to 1· fe iand property." So, many events and 
circumstances c n tjhreaten[the safety of a dam, including floods, 
landslides, ear hqqakes, and~less dramatically but just as 
surely-neglect nd ithe deteriorationc:~which inevitably occurs 
through neglect. . 

1 
. ·· 
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CHAPTER 'I . . .. - ' ' 

:TYPESOF·DAMS .. .'.. . ·, 

Before··•dis.cussirig ·. some of iJe t,r~c~·du:r-~,~ •. J9r inspect:i.ng .a· dam, it 
is appropriate, to >make '' a few g<:!neral ' comments /abou:t ' such' 
structures.: ·• . In silJlplest terms;. a d9,m is a lfa.rrier . constructed 
across a watercourse fOr. the ·purpose ·of storing vtater:~ Perhap.s . ·. 
the most co~on t:ype is the. ea,rthfil:l .: dam, and· this pamphlet- ' 
deals with sma11:dams Of'this. mdde of ·construction. There. c:1.re. 
also concrete dams (gravity, arch, multi-arch,.and buttres types) 
and dams ·constructed of masonry,·. timber,.· rockfil1, steel, and 
combinations o'f these materials.· · ·· · · · · · 

.. . ·. 

Earth dams may be furthe~ cia~sified as simple,. core, . aria, 
diaphragm (Plate No. · l) . ·. The simple embankment type consists of· .. 
reasonably uniform material throughout; .. ··•· somet:i.mes with a blanlq:!t 
of highJ,.y impervious material placed on ifs upstream face. Core 
embankments employ a central z~ne or cqre of · carefully : chos.en 
material which is less •pervim.u; than the rest of :the dam.· Clay 
soils· are qfteh · U:sed. for the core; .as· this .type of .material is 

. particularly .. suitabie. Diaphragni ··-·type··. ¢i~uns iricorporate i_ a · .. · 
relatively thin section bf 60:nc·rete, .. •·steel, ... · or wood-sometimes· 

·referred. to· as a· cut-off wa11·...:'.'"in. · the •:central· portion of.· ·the 
embankment, which form~ . a bar.rier to _the .. flow of . water. 
percolating through the · dam.. . Occasiortg.lly·. an· ·earth.-. dam·· is r··J, . construc.:i:ed with both a central core and ·a diaphra,gm!. 

·(. 
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(a) simple· 

(b) - core -

(c) diaphra.gm 

I TYPES OF EARTH DAMS 
I 1 

Source: Virgi~ia State,Water Control Board - BWCM 
. . ! 

PLATE NO. ··1 



,•mergency drain. r rfprap( 

principal spillway 
intake structure 
with trash rack 

\ 
crest 

\ 
foundation 
drain pipes )'= 

outlet pl 
tilling 
asin 
rip-
r_apped) 

emergency spillway 

emergency drain 

/

principal spillway 
intake structure 
with trash rack 

riprap~ 

PLAN 

core// 
cutoff trench 

ELEVATION 

....t-"embankment 

- l o~tlet 
pipe 

foundation drain V 
(blanket type) stilling 

basin 
(riprapped) 

TYPICAL SMALL EARTH DAM 
Source: Virginia State Water Control Board~ BWCM PLATE NO. 2 



._ 1---- IT 
I .. 
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As'St;~ed eadier P:-.:. ::_. 0: rs:e_ :::a:::N:I::_:r::. :_ T:on_._-_s;trticted 
se;for .the[, purpose 9f stor3,ng water. There are 
f. sUcb 'str~·-ctures; $UCh as , the -principiil - , 
rform;Vita.1 functions and .are. common to . ' 

across a·watercou 
·ce:tt.aii,.'-·features 
~~illway, whic~ p 
pra¢tically alls 
these is ess·en"tia 

-· ··. such principal pa 
and eme:i;gefl:CY spi 

· stilling basin. -
ar~•rip:rap siop~ 
definitions Of so 
others .. are :indlqa 

all earth - ams. Understandin;g the purpose of 
tb any evaluation.of a dam's condition~ 

ts I iti.clucie the embankment: i ~self, t:he princ_ipa.l' 
iw~ys i , the intake strl:1-Ct'Li,re, outi:et::works, a.nd 
th~r commo features often b_ut not always·. found · 

-rotect.i,on ;and foundation drains ii •· - Brief ' -.- ., - . '' 
e 9f t;:h. e.serprincipal fe-atu-res_·-•. f.oll.ow ,_. a __ nd >'_ · · .. · .--, e41 on Plat No~ 2 ;- "Typic~l Small ~a:r:th Dam~ 11 ·~. ~·.•r: ._ .,.- - ·:_-:,_· _-- .. - .~::· <--- :-:,. __ : ·. _-'..';: .,::_·--~ ... _·, -_____ · .. ·. -, __ ··_· - ·- .... _·:·· 

Spillwa,y. A ch:~h el I or condr:it for an impoundrrient, s overflow. -> Th:e mairi such 9ut etf is q.esi~nated as the PJ,:"incipal .spillway. 
· Us~c!,lJy there. is n arld:i,.tiona,l outlet at a .somewhat higher .·:!::: •.5:::::a· ·;, .. •t::ie::t::Yo:~~::w:::~~en;Y·. spl~lway ·is.·. to. 
- safely 'pass the C ar$'_e __ .of, rni;!'o_r fJ~ __ od_s, -- th __ ere.by- P_.rev_ e.nting th_e -.. _ -·· __ 

dam·f'fom· being ·ov. rtopped an possibly washed out. Because the·-
,_, ability to., hand'le ma~.61:' lf loo s is s6 crJ .. tiCal to a dain' s sa;fety, -

.• art adequate- efuerg ncy spillw .Y :is. one .of th~. most important _- . 
. -.•. ·.- feature$ of any d m. ! - · -~ · .- - - · - · 

> Inta.~e- i~truct;\lre. ' ,Tia{: par,t' qf. the principal s~ill~af• through 
wh~ch.. -water enter 1 · I · · · -- : 

.··. ouhl~t works-~._-. es i or: culv,~rts_·-.helo\\1 the ;$pi1.lway. crest and - -
gerierally. n.ear· _· _b~,se of t~e downstream tqe of, the .. dam, which 
serve to rele_ase ater throurh the dam. ·. , I -- ... - , -- ' _-·· 

',- .·se11Iing l>a;in{ .. -.11.lSinor•.bool area at.:t~e:\:o~• ~f I dam· 'into 
.. wP,ich t.heoutlet orfs .q:isch~rge, designeq. t.o dissipate the 
-•. en~rgy _of -t1}e .-fl.o ~r a~ to ~revent downstre~m scour · __ o: ~rosion. 

•·. Foundation drains Various. ypes of systems employing pipe, -· 
- .grav:el,' etc~> with n an emban ment which serve to collect seepage 

.water and move.it to/a ·pointtwhere·it.cah be safely dis-charged , 
-:wi_·_:~_h.out .. de .... ~,eri-6:ra i.o~ o __ ; ·the-·,dam. , __ Typical Foung.ation drairi~ are 

shown on Plate No - 3t . -' ' ' ' , ! ', ' ' " -, - ' - -. 
-·_ .-·•· Co,:e: .,The·· centra pd:>rtion o a zoned earth· dam, composed of 

irni;>ervious materi 1..I .·• 1.-•.. · . •• •• -· 

, •··i 
I. , . 
I ·-. 

>1 

. . ..· .· 
·.•, 

j 
. ····4 . 

. i , 
- I 

I •. 



cutoff trench .. . ·. All:. excavation in the. fol1ncic1iioh ~f a dam ·tor the 
purpose of cohst_ructiari of. a ver:t.ica'l'.:barri~r to seepage~-·· .. -... · \". - .-.-_ .. -· < 
Riprap. A iayet,. -facing, or protective moi,md oJ stone ::in random 
size pieces, randomly placed to prevent erosion, scour,-~: or 
sloughing- o:E an emb'arikment or- structur~ .- - -

.-. . -:· .. 
Trash rack. -
prevent the 

- A -screening devr'~e C locat~d 
entry:of debrts·. -

•• >. ··.:· ._ , •• , 

at·an·.i:.ntg.ke s:t:ructur~ to 

L 
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(a)• toe drain 

(b) · toe drain,· 
' clay core 

(c) blanket drain 

( d ) chimney d ra i n , 
clay core 

F©UNDATION DRAINS 

Source: Virgin a State Water Control Board - BWCM PLATE NO. 3 



CHAP',['ER.III. 

IS YOU DAM REALLY A HAZARD? 

Every dam represents a potential hazani to the -area .downstream 
from it·, simply because ·of the inherent amount 'of destructive 
energy that would be.unleashed if the· stored water behind it· was 
suddenly released. Thus a dam is- gene!ally cla,ssified as to the 
degree of hazard it poses simply on the basis of .its location, 

~without regard to the type of structure or the c6nditi6n it is 
in. . ' . 

. -. -

I. Hazard class I .dams are those whose location is such that in 
the event 6f a failure there would be probable_loss of life and 
excessive damage. 

II. Hazard class II are those where loss of life is possible and 
_ damage woula be appreciable. 

- . . : . -

III.- For hazard 6lass~ILLdams no loss of life is expebted~ and 
damage would be minimal. 

In view of the fact that a dam owner.is legally liable for damages 
resulting.from the failure of his dam, it is a good idea·for every 
owner of a dam to pause and consider what lies below it. Several 
questions need to be asked .. -

What i·s the nature of the land use downstream: wooded or 
agricultural land, scattered homes; roads, villages,- urban· areas? 
How many stn1ctures are located · within a half mile,· a mile,.· 
several miles of the da~? 

' . ' - . 

How are downstream structures located - with regard to. 
watercourse·or floodplain, with respect.to both distance from 
watercourse or river and elevation above it? Think about 
first . floor elevation of the homes located downstream. ·; Are 
only a few feet above the level of the watercourse, or are 
on bluffs high above· it - and out of danger? 

the 
the 
the 

tliey. 
they 

Is.the valley below the·.dam characterized by steep hills forming 
a narrow gorge, or is there a broad . ;floodplain? This . is an 
important consideration as it: determine.s whether water released 
in a dam failure -would soon· spread out and lose its force or·_ 
whether a destructive wall· of water would travel a long distance · 
downstream. ' -

An awareness of the state of development of the downstream area_ 
should be a continuing concern, as con<ii tions below a clam often 
change appreciably over the years;.. Thu~ a dam which posed little . 
hazard when constructed may represent a formidable hazard later •.. ·. 
as the downstream area develops. When.this is the case; it is. 
imperative that an emergency warni_ng plan be - prepared lfor the· 
structure, -with adequate provJsion for· alerting those. in the 
affected area in the event the damis safety-Ls threatened. 

7 



CHAJ?TER. IV 

YOUR DAM:.·.· 

·,1· -

The matter ··of in pecting dam ~h.ould be given the time and 
. consideration it deSeryes in view of.• the . i:(npoundment Is.· .. value . to 
you and the p9ss'ble cori.se Of its failure •. Try to set 
aside enough tim ·. fbr J:.he ·. to do a thorough job •. 

·1 . 

. B~fore taking .a ' lobe· look a:t the }am itself' ' it would be a good 
. id.ea· to review al!].. 6f t:)1e material (plans; specifications, 
, cbnst:tuct::ion . hi to~y; •· .records 6f ope:ratio:n,. repairs, ·major 
;floods, mairitena celr·eJ9.) ~hat'·y9u,',,may have Oil' it;qr can -';ocate . 

... . o·nce assembled'.,. 't;hjlS<:rp.ater1al "Should be · l<.ept together: 1.n :.011e 
. place for·. future. 

· Sometim,es.· . a it 
. impossible t6, ev iukte ·:· If this is the case, the underbrush 

•. ·. · :::u::l ::w:::are e:tt::fo: :::::: a:th::t::::• ... ·. the actual 
j}1$J;>eqtio1:1 ••. ··. wprc.Ung):,jf .thequesti.ons; is· general. so . as. to 
apply to- as wide a variety bf dams· as·· poss:i,.ble. Walk over the 
struct_ure, exam·ne! it clos~lY, ... and try to. ai:iswer ~he ques~ioris. 
Use the "c·omment " .1 sp9-ce ttb write down additional info_rmation or 
observations, ad ~tudy th "remarks" and. "maintenance tips", 
related to each opic. :. · · • · . · ·. . · 

- j I ,-, 

' , I • , , • - 1 , - ' 

· Completing: the q e.stiofmair[· should· giye ycrµ. an ide.a . about what 
· . areas . of · your ·aailn : require .. a:t:tention~:· . . The> . ;••Maintenance 
·.···.·Priorities''. sect·ol'l)which f llows: the' checklist.will be useful in. 

·se.ttin.~ u .. Ip.•a.n .. ·.o.ri o .. •·.i.:ng ~rOg.· :r .... · .. ~
1 

in.····.~.o·ta.~e .. ·c.•~reL.of.t117se in the order 
of their impo:t;"ta eel · ., ... ·. . ·.· . ..· ·.· .· ... ·•· i . 

~:ech!:tt~s ~0: ~J~~t!::i~: $~~!:!edN:~ ff d~~eari~ro~i!!r~gam~r. . 
·. Plate ·No: > · 'Da,f .~ai].u~.e'' ,/ dr':1matizes the· wqrst possible . 
. . cdnseq'll:en¢e glec:t1,I'lg t,b maintain a dain., . 

. A 
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Darn fa.ilure-.-., • 
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DAM FAILURE.!· 

Source: Virginia State '.Water Control Board .,. B\ICl·1 

/ .. 

;_--~---... 

--------- .· . . ..___ 

Your .dam' is gone, your lake is gone, 
property and possibly lhes downs.tream 
are ,gone! · 

PLATE NO •. 5 
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CHAPTER V 

DAM NSPECTION AND MAINTENANCE CHECKLIST 

THE EMBANKMENT 

Key things to look for: Any vide"nce of movement, either within the dam itself, at its ends, or in the 
material on which it rests. 
seepage. Is the dam overgro 

cessive surface erosion or other damage to the embankment, or excessive 
with underbrush or trees? 

Yes No Colllll)ents 

D D Are there any surfac cracks? 

D D Is there any unusual movement -
or cracking at or be ond the 
toe? 

Is there erosion on pstream 
face from wave actio or,' 
changes in pool leve ? 

Is there erosion fro runoff, 
either gullies or ba e areas? 

Is there erosion fro traffic 
(people, animals, ve icles)? 

( 

D D Are _there any animal urnlws? 

D D Are there depressed eas 'on 
the dam? 

Remarks· Maintenance Tip 

May indicate movement with- Should be evaluated by a 
in the dam. professional engineer. 

Dam_or its foundation may 
be unstable. 

If severe or rapid, a 
· serious problem. 

Erosion of any sort is a 
problem, as it tends to get 
worse with time if not 
corrected. 

Any erosion is serious, as 
it will get worse with time 

.if not corrected. 

Should be evaluated by a 
professional engineer. 

If severe and progressive, 
protect upstream face with 
riprap or other form of 
wave protection. 

Improve grass cov{!r; 
reshape embankment to 
improve drainage pattern. 

Try to keep all type of 
traffic to a reasonable 
level. Keep vehicles off 
dam. Stabilize crest roads 
to prevent rutting. Pro-
hibit recreational 
vehicle traffic on slopes 
Keep livestock off dam. 
Fill in.existing ruts or 
eroded areas and reseed. 

May provide passageways for Fill burrows with earth or 
water into or through the otherwise block entry~ 
dam. Try to keep woodchucks, 

muskrat and beaver away 
from the dam. 

May have resulted from 
slope failures or settle-
ment, or even piping. 

12 

If pronounced or progres-
sive should be evaluated 
by a professional engineer 



THE EMBANKMENT (Continu~d) 

Yes . No Comments · Re!liarks 
. . -: . 

,Maintenance Tip 

· D D Is there any'evid~nce .. of .. piping?· ·· 
(This. c~~dftion is evidenc~d. by a 
muddy 'now through the dam and/or' 

. the formation .of soil deposits 
beyond the dam and depressions·.~ 

·on its slopes.) 

0 0 Does the crest ~ppe~r to have 
. . . . . 

shifted or settled excessively?.~ 
(Look for cracks in the embank.:.. 

.; -. •. . 
ment and associated structures. 
Compare alignment· with plans if.·•· 

. they are available.) . -
. . . : . -

D D If fhe upstreanr fac~· is protected·. 
by riprap :l.s in good condition? 
(Rii;>ra,p is a layer, facing:, or . 
protective mound of stone in 

. random size .pieces, randomly-
·placed to prevent. erosion, scour, 
or sloughing of atl embankment ot 
structure.).· 

D D If. there is iiprap ".in discharge 
channels_ or in the plunge pool· 
downstream, is it fn good con,-
dition?· .. 

0 0 -. lf drainage channels at .ends 'of 
embankment are protected with• 
riptap; is it in good cond.ition? 

. :-·.. . : ·.· ·:.. . · .. 

D D If there. is iiprap in nii~cel," · 
larieousareas (on gownstream 

· slope, on crest, etc.)- is it in· 
good repair? 

. . - . . . . ' . . . 

0- D If ther~ are any ,dratns to 
collect and remove seepage,· are. 
they operating prop~rly? .. 

D D If there are foundation drain 
outlets, are they c.lear aM 

· flowing? 

Piping is internal erosion 
· .. within an embankment., or , 

,, . -
the progressive removal of 
soi)· patticl~s adjace.nt td. 
'leaks_ thr~ugh a. soil mass. 

'.P1pfog is a1way$ a· sertous\ · 
· .. coildit.l,on, which ca.ti lead 
· •. to· failure or' the dcint~ A 

pi.ping condftion should b~ . 
evaluated by a.profes-

. ·. sional .engineer. . . 

·-·Crest movement may indidate· ~;ouldbe eval~ated py a _ 
a_ stability' problem. How-:- professfona,l. engineer. 
ever, some'.settlement of a 

. new fiil, s~ch -~s an em-:-
, bankmen( dam, is riormal • 

Effec~ive is. lessened if 
-. riprap has slipped out of 

place, has beeri Under-
. lli:inded, or has become 

-· ove~gr~wn With brush, • 

Has rii;>tap s:tone been dis-
· placed or o\re.rgrown? 

Orainilg.e along abutments 
' often causes gullying if 

. . '· •, .. 

there is'no protection. 
). 

, Chee{ plans for the pre- : 
.sence of drains~: 'or Search' 

.. the dam to see if any ar~ 
present •. 

RestorE!riprapas neces-
sary; keep free of trees 
and bushes; 

Restore riprap as n~-ces- -
s~ry; ke~p freeoftr~es 

. and bushes~ .• · · 

Riprap or other forms of ' 
slope ptotection~hould. 
be res,tored as necessary •. · 

. . . . 

Restore as n~d~ssary. · • 

Keep qrains clear. bf· any 
·. blockages .and opera.ting. 

properly •. ·· 

. Foundation drains serye to Open ou.Uets "to such 
... colle¢t. seepage pas sin er .. · .. drains . if ,they have 

through the d&m andcondtict iiecome~overedor 
it a!{a.:v froni• the embankment •. ·.· ~aged• 

13 



THE-EMBANKMENT (Continued) 

Yes No 

D 

! 0 _ Are there wet spots o are)as on 
.the_ downstream face, t ttle toe,: 

_or beyond the dam? (Sch $pots· 
are often. indicated b a cihange 

-in color or type ofv getcition, 
such as from grass or cattlails.) · 

! 
i 

Are the,:,, ,e.,, or. sp ,] with. 
flowing-water? Look c ose~y for. 
these at the ends of he dam, . 

' . •. . l . ' 

around any pipes pass·ng tjhrough 
the embankment, on db ;.. i i •, 
streJlll face, at the t e o~ the 
dam and beyond, and a - th~ base 
of tl'ees "on, near,- or bel9w the 
dam. 

I 
l 

0 Is. there swamp or mar h t~pe · 
·_ vegetation on downstr am £ace·· 

i or beyond the dam (ca tail!s, 
tall grass, etc.)? I 

0 Is the dam overgrown 1th trees 
and/or underbrush? 

D Has the dam ,ver been J_ 
I topped by water flowi g o~er 

it? ! 

Remarks Maintenance Tip 

Some, seepage is_ normal for _ Observe seepage areas 
an earth dam. Be concerned ·-periodically to detect 
if it appears t~ be exces- changes in the amount of 
sive (a lot of standing 
water; very soft and.marshy" 

- areas; evidence: of a 
seepage line high on the 
downstream face~) 

Flowing seeps Of springs 
may indicate problems, arid 

l - should be observed periodi-
cally for changes in rate 
of flow or inuddy flow. 
CreaUon of an_impoundment 
often causes changes.in 
the water table:nearby~ 

Swamp type vegetation indi-
cates the presence of 
seep~ge~ 

-One of the most frequent 
problems, and highly un-. 
desirable. Root~ may_damage 
the embankment and allow 
water to pass in.to or 

· through it. · Trees may be 
uprooted in a storm and 
breach the dam. 

Past overtopping may have 
resulted in·erosion of the 
crest and downstream face 
of the dam. 6vertopping 

_ indicates. that the emer;.. · 
. gency sp{liway is probably 
too_ small. 
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moisture, new flows, or 
muddy flows. If the 
upper li~it of seepage 
_is fairly high on the 

. downs_t.ream face, the dam 
· may be unstable. 

· Monitor seepage closely 
for any changes in amount, 
_rate, extent, or clarity. 
Excessive or turbid seep-
age, . or marked increases 
_in rate_of seepage, 
should be evaluated by 
a ·profe_ssional: engineer. 

Cut frequently to make 
observation of the area 
easier. Such growth can 

_ hide problems •. 

- Keep embankment faces 
free -.of trees and under-

-brush by periodic mowing. 
Remove existing trees and 

· saplings, and. establish 
and maintain a good grass 

··cover on tlie dam. 

·.·, . . 

.Restore eroded areas or 
othe;r da.In<!-ge dome_ to the 
dam by overtopping. Con-· 
sider enlarging the emer-
gency spillway, iowering · 
the normal pooi- level to 

-allow more storage capa.,. 
city during floods, or 
perhaps raising the 
height of the embankment 
to decrease the possi-
bility of_future over-
topping. 

(_'-- . . 
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THE EMBANKMENT (Continued) 

Yes No Comments 

D D Has there been any modifi-
cations of the embankment, 
such as raising the crest, 
changing the shape or size 
of the principal spillway 
or the emergency spillway, 
or changing the shape of 
size of the embankment? 

THE PRINCIPAL SPILLWAY 

Yes No 

Can water flow i.nto the ptin-
cipal spillway without diffi-
culty, as intended when 
constructed. 

Is outlet pipe or discharge 
channel clear and open to allow 
the free passage of the princi-
pal spillway discharge? 

Is the primary spillway struc-
ture in good condition (check 

· concrete, wood, and metal 
portions for damage or 
deterioration)? 

Does the lake have a drain 
that can be used to lower it 
in an emergency? 

If there is an emergency drain, 
is it known to be in working 
condition? Note: If a drain has 
not been used for a long time, 
it may be possible to open it 
but not close it. 

If there are other gates, 
valves, or operating equip-
ment, are these in working 
condition? 

Comments 

Remarks 

Inappropriate or unsuit-
.· able modifications can 
drastically affect the 
safety of a darn, even one 
that may have originally 
been properly designed and 
constructed. 

Remarks 

The riser, intake struc-
ture, or channel should 
be free of trash or other 
blockage. 

Flows passing through the 
spillway should not erode 
or otherwise damage the 
darn. 

Such darn features as the 
principal spillway require 

continued maintenance like 
any other structure. 

. Lowering a· lake may be 
necessary if the darn 
begins to develop 
problems. 

Drain valves and other 
mechanisms should receive 
sufficient maintenance to 
insure that they remain in 
working order. 

Such devices are vital to 
the effective and safe 
operation of the darn. 
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Maintenance Tip 

Darns that have been appre-
ciably modified since con-
struction should be 
evaluated for stability 
by a professional engi-
neer. 

Maintenance Tip 

Install~ trash rack if 
one is not already in 
place. Periodically 
clear trash racks of any 
accumulated debris. 

Keep outlet pipe, plunge 
pool, and all other outlet 
works clear and in good 
repair. 

Repair and maintain asap-
.propriate to insure the 

continued useful life of 
the darn. 

Check plans ~r search 
darn for emergency drain 
system. 

Maintain system so that it 
can be used in an emer-
gency. Normally, the pool 
behind an embankment darn 
should not be lowered at a 
rate of more than 6 inches 
a day. 

Repair and restore if 
necessary, and maintain 
in an operable condition. 



. THE EMERGENCY;SPILLW~Y 

. i 
. ·1 

Cap water flow into he e\llet.; . 
. gency spiHway witho t.· diffi-:- .-·.: 
culty, as intended w en con-. 
structed7 I .. ·· 

D · Is the discharge cha .nel •¢lear ·· 
... : . . . • .. • I 

. .. and open to. allow th frer . .. 
passage of the emerg ncy spill~, 

·: way discharge~ , ··, :/ :-,; . 
. . . ... t · • 

D D Is the emergency spillway icon·< 
. · .. structed iri,such -a w y th~t it~ 
.. flo.ws:.wilLnot erode othef por.: 
· tioris of 1:he d~. . ·· i. · 

. i ., . 

·• Cl D Is the ~mergency sp;lliway I in 
good .condition over~fll (cliieck 

. ' for e:ro.s ion. wi thir/t e chlnne 1 ·-. . . I ... '-;, 
.. adequacy of grass rc~l·r. 

THE RESERVOIR.AREA 

Yes ·No,.·. 
.. . : . 

0 0' Does the· nature of t 
. " surrounding the: l~ke '':',·. _, ... · .... , ... · 

·. · · use present any. ptbbl 

· -D • .. D · Is · there any; •evidenc~ • 
slides· or iristabi11ty 

·slopes around 

· D · Is se;ious ~av~'~tbid 
bc:curing ~long the''s.h 

Is a 'lot of -sedi;ent 
1:~~. impou~~ent, ,9r. h 
happened in.the past? 

i :! 
I 
I 

of liind"."i ·. 
on· the··. ,· 1· 
rvoir. ' 

.. L . 1·. 
·· 1 

l-

1 I. 

1 

Remarks 

.To be effective, .all por-
tions of the spillwaY: . 
channel should be clear. 

. and unobstructed. 

· .Maintenance Tip 

·.· The approach channel .. 
· should be kept free · of .· 

,: . :.. , ', :, : . .. ·_ , . ·. 

• ·: Spillway{lows.rin:ist b~ ef- ··. Clear as necessar;. · 

'.trash, underbrush, or 
other blockage. 

.fectively conducted away 
f;rom the dam. 

A berm is often construe.: .. · 
··.. .. I. · . 

- ted j:.o keep sp~Uway flows 
· .-_fi-oni·· ~iPwtllg d6'.wn ~he· 

.. emb'apkment~:- .. 

. . 

· R;shape dam if necessary' · ·· 
•. to take c;,are of ·this.··. 
.problem~·· 

. SpiU;,;tay. erosion 
mon prC>blem •. 

is a com,.: :Restore any erosion gul-
lies or eroded areas~ 
Pro.iride channel .protec-. 
tion ( riprap, concrete, ' 

Comments Remarks 

.. · .:·. I~:t~nsive agricuifor~l .or 
··,·· development acti;ities in· 

tiie<~atershed•m~y preci-••· 
pitateproblems~ssociated 
~i th· surface ru~off o.r 

'Other difficulties •... 

etc.)· 1fnec:essary' to 
el.iminate · i:ecurring 
erosion problems. 

. Mai11tenance: Tip 

Problems of this nature · 
· .are often •CO!llplex and may .~ 
•. be beyond tile owner's .. .• . 
· d.irect: cont:i::oL 

.' '.· ·\ .... 

Sti~pected .oz: ·evi1ent pro~ ·. 
blems of this type, .should 

. A larg~ landsHC.e into a 
la.ke dm subje~;t·a dam 
to overtqpopingi or other 
ciam~ge. · ··· · professional -engi1;1e'er .or: 

.··. engine,ering geolo~iSt; •· ··. 

S~mi minor. erosidn alo~g ,· 
···.··~ shoreline is to be 

.~~pe¢ted.· 
. /· 

•·•· -<CriUcal: ~.hor~iine·areas· 
can_ be protected with 

This _111ay occur as a result · · Dredging· may be required 
:~f ·cQ_~st.r~~t.10Il;-.6~_ a9r_;pu_I_- /!fo _J;~StqrE! -~~he la,ke. __ .,_.._,_,, 
tul;'al activity 'in the ' 
watershed. 
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DOWNSTREAM CHANNEL 

Yes No Comments 

D D Is the downstream channel 
free of obstructions, so that 
water in a flood will not 
back up against the toe of 
the dam? 

WATERSHED AREA 

Yes No 

D D Have there been any major 
modifications or signifi-
cant changes in the water-
shed drainage areas, such 
as new urban developments 
(sho6ping centers, housing 
projects), clear cutting of 
woodlands, or other basic 
changes in land use. 

THE DOWNSTREAM AREA 

Comments 

Yes No Comments 

0 0 If the dam should fail, 
would loss of life or 
extensive property damage 
be likely? 

Do you have on file the 
current telephone numbers 
of any persons living or 
working in areas downstream 
from the dam, as well as the 
telephone numbers of those 
responsible for facilities 
that would be affected, 
such as highways or public 
utilities. 

Remarks 

The channel below a dam is 
often a neglected area. 

Remarks 

Intensive agricultural or 
development activities in 
the watershed may precipi-
tate problems associated 
with greater surface run-
off of other difficulties. 

Remarks 

Consider the number of oc-
cupied homes or businesses 
downstream, their distance 
from the dam, and their dis-
tance from the elevation 
above the streambed, Con-
sider also potential losses 
in property and disruption 
of facilities, i.e., roads, 
railroads, or utilities. 

Prior planning for an emer-
gency is invaluable in terms 
of mitigating losses. When 
a dam failure is imminent, 
it is to lake to begin 

wondering who is located 
downstream and how they 
can be reached. 
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Maintenance Tip 

Clear downstream channel 
if necessary. 

Maintenance Tip 

Problems of this nature 
are often complex and 
may be beyond the owner's 
direct control. Appeals 
to existing regulations 
dealing with erosion 
prevention, pollution 
control, etc. may be 
helpful. 

Maintenance Tip 

Personally inspecting the 
area that would,be affec-
ted will be useful in 
determining who needs to 
be alerted in an emergen-
cy. Topographic maps 
prepared by the U.S. Geo-
logical Survey are also 
useful for this purpose. 

Any list of phone numbers 
or other information to be 
used in an emergency 
should be checked for 
accuracy and updated 

periodically to insure 
that the information 
remains current. 



THE DOWNSTREAM AREA (Continue) 

Yes No Comments 

D D Do you have on file he 
current telephone nu ers 
of local authorities who 
should be informed i 
the dam is endangere, SQCh 
as the sheriff, coun y 
administrator, or em rgency 
services coordinator 

/ 

• Remarks 

In an emergency certain 
functions, such as com-
pelling the evacuation of 
an area, can be perfomed 
only by those with the 
legal authority to do so. 

18 

Maintenance Tip 

The Division of Water 
Resources, State Police 
and the local Emergency 
Services Coordinator 
can offer guidance for 
preparing an emergency 
warning plan, if needed. 
Such a plan should be 
filed with local 
authorities. 

) 



CHAPTER.VT 

MAINTENANCE PRIORITIES 

Maintenance is an ongoing process which should never be neglected 
during the life of a dam. If a dam has not received much 
attention for a long tim:e, there are often a number of areas that 
require attention. Some of these are more pressing concerns than 
others~ The following outline indicates the relative priority 
that should be given to certain problems or conditions. 

What Needs To Be Done At Once: 

The following conditions require immediate attention: 

1. Dam is being overtopped or nearly overtopped. 

2. Dam is about to be breached (by progressive erosion, slope 
failtires, fallen trees whose root masses have left gaps 
in the embankment, or by other circumstances. 

3. Dam evidences a piping or internal erosion condition. 

4. Spillways are blocked or otherwise inoperable. 

5. There is evidence of excessive seepage; the embank-
ment appears to be saturated, or the upper edge of the 
seepage is high.up·on the downstream face of.the dam. 

-
Although the remedy to some critical problems may be obvious (as 
in clearing a blocked spillway, ·for instance), the problems 
listed above generally require the services of a professional 
engineer fa~iliar with the construction and maintenance of dams 
to determine the best means of achieving a solution. 

What Needs To Be Done Within The Next Ye&~:· 

1. Removal of all underbrush and trees and establishment of 
a good grass cover~ 

2. Restoration and reseeding of eroded areas and gullies as 
soon as possible. 

3. General repairs to spillways, gates, valves, and other 
features of the dam other than the embankment itself. 

4. Establishment of an emergency action and warning plan,'---
in conjunction with the Division of State Police and the 
Division of Water Resources; 

What Needs To Be. Done On A Continuing Basis: 

1. Ro.utine mowing and general maintenance 

2. Periodic observation of all springs and areas of seepage. 
J 
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3. 

4. 

Period c inspectipn of darn (at least annually). 

Monito ing development which may take place in 
stream ar~a and updating the emergency warning 
includ new hornes'.or other occupied structures 

the down-
plan to 
within it. 

Plate No. 6, "The Sound'. Darn", illustrates some of the features 
of a typical ell maintained small earth darn. Like other 
examples in th s pamphlet, . "The Sound Darn" sketch is not 
intended to sow every. feature that may be required on a 
particular dam, but it should serve to illustrate some of the 
primary conside ations, such as an adequate emergency spillway and 
the .absence of nderbrush bn the embankment. 
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. CHAPTER. VI! 
. ;:_ -,._ 

DAM HISTORY .AND RECORD ';OF INSPECTIONS•. 

It-is a good idea·t:o keep a rE:!cordof a d9-m's; .histoty, .and'.the 
following ·tabl~ may: be used.' Your record of · .. ,inspections will • .. · 
serve.· to. keep this history curre,nt~~ ... ·Also,/ .. i. t is · desirable ' to 
record a few basic dimensions bf the dam~: . 

.... BASIC 0TME~SION~. 

Height · (measured from downstream: to~ to. top of dam):--'------,--"-----

Elevation of norm~l 'pobl level (rel.a.tive .to top o:f dam) :_· --'----'---

. Elevation of emergency $pil~way · .. (Relative tb to:p ·_of. dam) =....-------, 
Wid.th of .crest of dam:·· -----'----'--

. : .· ·_. -,: .. ·· . ·-

Distance across emergency spillway: 
. . .. 

Upstream slope '{for instance, 3, horizontal to 1 Vertica~; . 
·or· 3:1):··· · ----'-----"-----

: .:· : 

Downstream slope;· 

Desicpied by:·· 

Constructed by: 
. . r . 

Date of ·completion:: 

Has the dam ever failed, · 
either partially or tqtally? 

. . 

Has the dam e~e~ b~en xebuilt. 
or·modified? 

Has the dam been: overtoppe,d 
by f 1oodi11g?: · ·· 

. . 

·what is the maximumwatet 
level observed? 

Other iriformationreievant· 
. to da.m Is. history: , 

.. DATE 

·. l_,1:!. 

I .. 
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CHAPTER VIII 

WHERE CAN YOU GET ADDITIONAL HELP? 

The Division of Water Resources can offer general guidance on 
many aspects of darn safety. If also can The Division of Water 
Resources can offer general guidance onsuggest other 

· agencies that may be able to assist with specific problems, 
such as the preparation of an emergency warning plan. The 
Division cannot provide consulting engineering 
services. · The Di vision's regulatory program with regard 
to darns is outlined in its Regulations "Darn Safety 
Standards". Copies are available upon request. 

You may wish to do some addi tiohal reading on darns and 
their maintenance, and, of course, more detailed.treatment than 
can be included in this brief pamphlet are available. 
Many books discuss these matters, and a few basic references 
are listed =in the bibliography a~ the end of this pamphlet. Of 
these, Dams and Public Safety and Design of Small Dams are 
relatively inexpensive publications by the, Bureau of 
Reclamation, which may be ordered from the Superintendent of 
Documents, U.S. Government Printing Office, Washington 
D.C. 20402. Dams and Public Safety presents many case 
studies of dam failures and has particularly 
informative chapters on "Kinds . of Problems" and 
"Preventive · Remedial En·gineering''. Design of Small Dams 
contains a wealth of information on the subject,. and although 
technical considerations of dam design are· covered in depth, 
the clarity of the text and the abundance of illustrations 
give it more than average appeal to general readers. 

Standard textbooks and references of water r~sobrces, which may 
be found in engineering school libraries, sometimes contain 
general discussions of spillways, embankment construction 
materials, and other subject~ which may be of interest to the 
dam owner. An example of these is Water Resources 
Engineering by Linsley and Franzini. Professor Ernest 
Wahlstrom' s Dams, Dam Foundations, and Reservoirs is 
primarily concerned with the geological aspects of 
dam location, construction, and maintenance. 

The basic types of inspections performed under the four-year 
National Program for Inspection of Non-Federal Dams are discussed 
in the U.S. Army Corps of Engineers' publication, "Recommended 
Guidelines for Safety Inspection of Dams", available at no charge 
from the Office of the Chief 0£ Engineers, Washington, D.C. 
20314. 
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CHAPTER 20 
DAM SAFETY STANDARDS 

SUBCHAPTER 1. APPLICATION PROCEDURE; DESIGN CRITERIA 
FOR DAM CONSTRUCTION; DAM INSPECTION PROCEDURE 

N.J.A.C. 7:20-1.1 Scope and applicability 

The rules in this subchapter were adopted pursuant to the authority 
of N.J.S.A. 58:4-1 et seq., as amended by the Safe Dam Act of 1981. 

1. These rules set forth procedures for application to construct, 
repair or modify a dam, as defined in N.J.A.C. 7:20-1.2 and set standards 
for design and maintenance of dams. These rules also establish a dam 
inspection procedure. 

2. Any dam which raises the waters of a stream five feet or less 
above its usual, mean, low water height falls under the jurisdiction of 
the Flood Hazard Area Control Act, N.J.S.A. 58:16A-50 et seq. 

3. The requirements in this subchapter shall not affect or relate 
to a dam or reservoir in the pine lands area, as designated by subsection 
a. of section 10 of P.L. 1979, c.111 (C. 13:18A-11), which will raise the 
waters of any river or stream less than eight feet above the surface of 
the ground where the drainage area above the same is less than one square 
mile in extent and where the water surface created by the dam or 
reservoir is less than 100 acres in extent except that the commissioner 
may investigate and take appropriate action regarding any dam or 
re~ervoir about which he has a security or safety concern. With respect 
to dams and reservoirs located on lands utilized for agricultural or 
horticultural purposes within the pine lands area, the commissioner's 
actions shall be undertaken after consultation with the Secretary of 
Agriculture. See N.J.S.A. 58:4-1, P.L. 1985, c.33, §1 and 2. 

N.J.A.C. 7:20-1.2 Definitions 

"Applicant" means any person making application for a dam permit. 

"Dam" means any artificial dike, levee or other barrier, together 
with appurtenant works, which is constructed for the purpose of 

----,impounding water on a permanent or temporary basis, that raises the water 
level five feet or more above the usual, mean, low water height when 
measured from the downstream toe-of-dam to the emergency spillway crest 
or, in the absence o~ an emergency spillway, the top-of-dam. 

"Department" means the New Jersey Department of Environmental 
Protection. 

"Design freeboard" means the minimum freeboard which would exist 
during passage of the design flood. 
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-real and potentia •impacts whi ,h will or may result from the construction 
and operation of a. j proposed dam project.; the adverse -environmental 
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"Formal - insp cti:on" means the inspection by a New - Jersey licensed 
--profes:;;ional engi eerj to reev,31.uate t~e s~fety and integrity·. of. the dam_ 

and appurtenant s ruatures to. determine if· the structure meets· current 
design criteria, ·11c1fding .a· field inspection and, a review of the records 
on project_ design, cojstr4ctioi and performance .. 
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"Freeboard", ean/s the ve1tical dimension between the crest of the 
embankment of a d m ~without 5amber) and the reservoir water surface .at 
the spillway desi n flood stage. ' 

"Height-of-d " ~eans thel ve.rtical dimension from the. lowest -poirit-- ·- · 
in the original tream bed o~ natural ground surface at the downstream 
toe of th:~ dam _o ,he eleva7ion of the top of dam (without_ camber). 

"Informal in pecfion" means the visual inspection· of the dam by the 
dam owner or oper tor, to dete9t apparent signs of deterioration or other 
deficiencies oft e dam structure or function. , 

, . "Levee" or UM~••i;, mean{ any, artiUcfal ' barrier toget~er with 
appurtenant works th1t w;ill d vert or restrain :the · flow of a stream or _ 
river. · 

I 
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"Permit or "dam permit" means. all approvals required under N.J .. S .A. 
58:4-1 et seq. for the construction and operation of a dam .. 

"Person". means any ·. individual, proprietorship, partnersllip, 
association, coreoratio·rt, municipality, county or public agency. : 

"Pipe conduit" means any hollow tube which conveys water. through. a 
dam from a reservoir, either as a spillway or as a drain; 

"Probabie maximum. precipitation II or "(PMP)" means the theoretically; 
greatest depth of precipitation for a given .duration that is physically 
possible, . over a given size st,orm · area~· at a particular geographic 
location~ at a certain time of year, 

"Reg{ilar inspecti:on11 means the visual inspection of a dam by a New 
Jrrsey licensed professional engineer .. to. detect any signs . of 
deterioration in material, developing weaknesses or unsafe hydraulic or 
structural behavior. · ·· 

. . .·.: 
. . . . 

"Reservoir" means any impoundment o:r any potential impoundment.that 
.will be £reated by a dam, dike or levee~ 

"Spillway" means a structure other than low flow cnitlets'. over or 
thr:ough which flood flows are. discharged. 

"Spillway design storm'' means· the storm upon which the· hydraulic 
capacity of the spillway structure is designed,· 

N. J. A. C . 7 : 2 0-1 . 3 P~rmit-by-rule 

(a) All dams must be designed, constructed, opera_tedand maintained. 
in compliance · with the • rules in this ·· subchapter except as s.et forth . 
below: 

. - .. 

1. Owners a~d operators of '_Class IV 1ams (see N.J.A.C. 7:20-1.8, 
Dam classification) are not required to file documents with nor obtain a 
permit from the Department, but must meet the following requirements, in 
addition to those set.forth elsewhere in this subchapter: 

i. Design must be based upon a ·spillway design storm that results 
in rainfall of SO percent greater than a 24-hour, 100-year, Type II stqrm . 
(Later technology adopted by the United States Department of Agriculture, 
Soil Conservation Service may be substituted for the use of_ th~ Type II 
storm.) and · 

ii. All ~ecess~ry loc:al. approvals must be obtained. 
. . . 

2. . Owners aI1d operators of Class Ill agricultural impoundments, 
meaning any impoundment used for- .. fish and·. wildlife, fire . control. or 

· livestock or crop p_roduction and maintenance, where the drainage area is 
less than one-half square mile in extent; must: meet only the following-
requirements :· 
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' i. ·/11 ---. -.. $Sary:loca1'..JPP~,ov~ls•niust_be obtain~d; 
11. -Design · ¢onstruction ·must be• sup-~rvised by the )Jnited States 

Department of Agr·culture, Soij Conservation Ser~ice. 

__ 3. 1 Applica ts '1tor h~zar~ _ c·lassifica_tion fo. _ Class -nf,yursuant to 
N .J.A.C. 7.:20-1 '. ; · ~ay · iniqally · submit_ a - pr~liminary application, 

,- - ._-__ including .only 't at·! info:rrmadon ·needed-_ to establish Class II-I ,·hazard 
·• classification,. he~eaft;.er, ·iome of the docwnentation and inspection · 
- _ requir;einents set ,:f:o'rth> in: -th,se ;r:ules may b_e w~dve9 by the Department. 

> , --(b). {The D~p --~J4~nt,?may;j_Jff its ~discret{Clti, require >the owner or· 
:operat<ff oJ a~Y; am icBup.je_ct to (a} above 'to <opta,it1>a permit and/or to_ 
submit ap_y inform tic,µ re;Latinl to· danr-design, cd:rist-ruction, :opetatiori, or. -

- maintenance; .:i - - ' - - - - - - - -- ' - ,. 
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ct,,:N.J;.S;:A• ,58:4-:-1_ eLseq. 
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Department, ii.riles . -silihjet-t to:- tb,e petm'it-by-:rule' ptov.ision in N;J,A.e. 
' , • - . - - - -" _I - - , - •' , , -- ,- , - • -- _., -_ , , ,_ - -

7:20,;.L 3. Where l'.llergen12y cir wnstan.c~s justify;' repairs of_ a dam. may be -
-u~dertaken _- p~ior to, pbta::inirlg a permit, : in acc:;o·rda,nre with tn be1Qw. 

,_ - - -1- - --- ' 
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(e) Unless otherwise approved by the Department, dam construction 
shall commence within one year from the date of the permit and be 
completed within two years from the said date·• or the permit will become 
null and void. For good cause shown, the Department may extend the two 
year construc_tion deadline for a total .of no more than five years, one 
year at a time. Applicants must make written request for an extension, 
prior to the expiration date of the permit or prior extension. 

(f) No action shall be brought against the State o~ the Department 
or its agents or employees for the recovery of damages caused by the 
partial or total failure of any dam.or reservoi'r or through the operation 
of any dam or reservoir upon the ground that the Department is liabl,e by 
virtue of any of the following: · 

1. The approval of the dam or reservoir, or approval of flood 
handling plan! during construction. 

2. The issuance or enforcement of orders relative to maintenance 
or operation of the dam or reservoir. 

3. Control, regulation and inspection of the dam or reservoir. 

4. Measures taken to protect against failure during an emergency. 

(g) The Departmei:1t may deny any application for a dam permit, based 
upon -its conclusion that the construction or operation of dam will cause 
an unacceptable threat to or impact on natural or cultural resources or 
the environment. 

(h) Retention and detention basins for storm water management must 
be constructed in accordance with criteria of the State Storm Water 
Management Regulations, N.J.A.C. 7:8. 

(i) Situations which threaten the public health, safety and welfare 
and require emergency dam repair will be considered by the Department 
under the following procedure: 

1. Inform the Department by telephone .as to the extent of work to 
be performed, the reason for the emergency and the location of the 
project. 

2. Perform the emergency work upon 
Department, which approval shall be verified by 
within three working days. The Department 
instructions in performing the work. 

verbal approval of the 
the Department in writing 

shall off er guidance and 

3. After the work has been completed in accordance with the 
Department's instructions, a dam permit application and "as built" 
drawings shall be submitted to the Department for review. A letter shall 
then be issued by the Department in lieu of a dam permit. 

N.J.A.C. 7:20-1.5 General application procedures 
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(a) -The . proc(j!durefl for . applying for a dam const:ruction, 

modification or r~pai:t pe:rrmit and for · submitting the supporting 
engineedng - .doc. e~ts .incli!ide the-. preapplication stage and · tq.e 

· 'application stag , ais des:crib1 d below~· For Class III dams (see N.J'.A.C 
· 7:20-1.8) all, req1.iiied fnfor ation.,may be submitted 'at one time, with 

such detail as i ap~ropriate to the safe desigp qf the type of structure 
prop.o·sed. I 

-1 

' ·. j '.. . ' 
. ; (b) ·· The ap l:i.c1=1nt for a dam permit must use a New Jersey. licensed 

professional eng ·ne~r to. pr pare the plans and . specifications and to· 
supervise the in pecfion: of tje c~nstruction: . 

(c) The De artment may.Fequ1re any owner or operator of an exiating 
dam to obtain p~rmit fo I repair or · modification · of the dam and 
apptirtances wher •=: .• I · · 

I 
I . . . 

1. Repair or :modiifica ion is necessary to insure protection of 
· human health or · afety; or 

! • ., .. · . ! ' . 
2. · Modifi ati~n is· req · _ired to comply. with the provisions of this 

chapter, unlesi, - he J o~lowing 'Circtimstances exis,t: 

i. 
' :··. 

ii. 
· safety'. 

Compli nee j is. lmpra ti cable; and 
. ' ' 

Non6om 'liafce :poses. no unacceptable threat· to human h,ealth. ot 
- I . I . ·' 

... • r .. · ... 
Appeal profedur~s; ·denials 

.. : :, ·_ - . j . . .: . . : : .· 
- ... L An appliccl.nt :for . dam pei'mit may request in -Writing . an 
admirlistr:ative h a:ripg from. t .e Department within 15 q.ays of receipt of 

: the decision hy. he ~epartmeirti to deny the a.ppliication. ·.· -.· .. · · . .. • 

. . .• 2. . The ;e uesl for a hJaring shall specify in detail the basis for 
. the request, including all i~sues of. fact or '.law. 'The Department niay ·. 
' attempt to. 'sett! . t~e qi:sputF by •. · conducting such ;proceedings' meetings 

a~d .~onfere~ces s · 1eemed ap~rop_riat~. S~ou~d the efforts to settle_ t-be .. 
dispute fail an ijf tljie Depaxtment determ1ne:s 'tl:J.at the matter. 1s a· 
con. teste~ case, he.~~. p. artm~n. i' shall. f. o:rward the:. re. q.uest fo~ ·~. heann,g to 
the. Office . of mu;t1.strat1v · Law, pursuant to the proy1s1ons of the .. 
Administrativ~ P ocedure Act N .J. S;A. 52: 14B-1 let seq.). · · ·. . · 

. ! •.. . I .·. ·. . , . . . . · .. ·:_ . . 
; N.J.A.C.; T:20-L lreappliction ,stage • : · .. .··.·· · . · ... · · , . 

. I ·· .. · 1 · ·.•·· . ·· 

(a.) 'I'lie ap li4ani must submit a written /Preliminary Report which> 
inl!St include the following: . . . ·. . ·. · I . : 

.. · 1. · A gene .al descripti Ii. of the dam and alll appurtenances· thereto,_ 
and the proposed·danj -tlassif·catiou, ·pilrsu,gnt·toN.J.A.C. 7:20-1.8. Tile 

. descrii,tion slu,l inrude the folfoWillg: 

.. ··1 .. 
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I 
I 
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i. A s•tatement of the purpose for which the dam and appurtenances 
are to be used; and 

ii. A description of the potential effects of project construttioti' 
and operation upon the environment. 

2. Maps of the. area within one-half mile of the dam and 
impouridment boundary, showing the following:. 

i. The location of the proposed . dam and all appurtenances, 
thereto; 

ii. The location of all structures; 

iii. The county and township; 

iv. The boundary of the reservoir; 

v. The location of all streets and roads; 

vi. The loca'tion. of all major utilities, i.e. pipe lines and 
transmission, telegraph, and telephone lines; all minor utilities ~hall 
be identified in the immediate vicinity of the dam and impoundment area. 

vii. The topography and scale; and 

viii. All other structures or facilities affected. brthe proposed 
dam, including the area downst.ream . from the dam (State, county, and 
U.S.G.S. maps and aerial photographs may be used for this. purpose). 

3. A written report of the surficial conditions (i.e. geology, 
topography, and culture), based upon a field reconnaissance by the 

· applicant's engineer; 

4. Typical cross-sections of the · dam, and any dike(s) and 
levee(s),. showing proposed elevations, pool levels and top and bottom 
widths; 

5. Preliminary desiin data, tentative conclusions and references. 
The design data shall address hydrologic features such as drainage area 
and rainfall ~ata, the basis for proposed dam location, the basis for the 
type of structure and spillway proposed, the soils and geologii: 
engineering criteria and the basis for design and construction; 

6. . The hydrologic design procedure and the storm durations which 
· are used in the design; ' 

7. All .documentation and information related to determining hazard 
classification; and 

8. Other information required by theDepartment. 
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,. Department 'and :m st jbe. aicom .anie& by :two cqpies o:f. the': finiil design 
ireport arid .·· const uct:io11, spec;:ificatioris /an.d· Jive·· frets· o.f all plans, 
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· (b) · The appI· ca1j.ion :s:hali in~ltide,a Final Design Report:, which ll!USt 
·· t:ontain the follow\ngJ · 

' ... i-

{lundfaots:mr. ,.;4.~i;d!!iti. ;n,f QJ:!:::•:~)ti:!!;nh~~in:! 1:: . 
tll,e· ·. mater:u~ls th t . ¥i.ll:,j comP,nse _ the> .-dam _ and,., any, dike~ or. levees. · 

...... i ~t:abl,Hty .and '$et Tellle,nt: anal and ·.~eepa~e ~nd . uµ~e;r:.seepage studies 
· ·· are r'equir::ed, uh~e s5he 'qppli can_ di~moristrate to the satisfactiqr_( of 

•.the Dep.art:men,.; '.tha tijese anal are 116t ri~t::ess~ry . 

. hydfoi~gi/!:u!}:! ,;~l:=f i:••( ~;~~i!!}~on~~;a~ co~~u~ionf /f •bye to . 
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the canal mill or power plant, tail races and downstream bridges which 
might cause backwater on the.dam; 

ii. A longitudinal section of the dam and cross-section of the 
valley at the site of the dam, showing the elevation of the crest of the 
dam, the elevation of the normal and design storm flow line of the lake 
or re.servoir, the original surface of the ground, the nature and depth of 
the underlying strata, the probable depth of the excavation for the 
foundation of the dam and for the cutoff, foundation treatment,elevation 
of the restored surface of the ground, the location and elevation of all 
pipes or conduits pass{ng thro~gh the dam, the core wal~, if any, and the 
spillway structure; 

iii. Typical cross sections, including a maximum section of the dam 
and of a spillway section which shall meet the following requirements: 

(1) Cross sections must show the original surface of the ground, 
subsurface conditions as disclosed by test pits or borings, the probable 
depth of excavations for the foundation and for cutoff, the elevations of 
the top of the dam, the crest of the spillway and the normal flow line or. 
water surfac~ in the reservoir; 

(2) For eatth dams, the depth of stripping must be shown, as well 
as the position, material and dimensions of the cutoff or core wall, the 
width of the crest, the slopes and the nature and dimensions of the slope 
protection, the position and dimensions of the. outlet pipes or conduits 
and the cutoff to prevent seepage along such structures, the disposition 
of different classes of embankment material if of varying composition, 
toe drains and clay blankets; 

(3) For concrete or other composite dams, the cross sections shall 
show all dimensions and shall indicate the position and kinds of material 
to be included in the structure. 

iv. If not clearly indicated on one or more of the drawings listed 
above, the following details shall be shown on additional detail sheets: 

(1) Detail of spillway or overflow, ~hawing the length and depth of 
opening, together with the width and shape of the crest, grade and shape 
of the approach and discharge channels, if any, methods of protecting the 
to.e of the dam or end of the discharge channel from erosion and the 
dimensions of all walls, floors and paving; 

(2) Details of the intake and outlet works, showing the location 
and dimensions of all valves or sluice gates, intakes, screen chambers, 
racks, outlet towers and gate houses and appurtenances; 

(3) For reinforced concrete dams, detailed drawings must also be 
submitted, showing the size, spacing and arrangement of all reinforcing 
steel and expansion joints; and 



shall be submitted showing any special 
otherwise shown, such as piling, fishways, 

the '.core wall, movable dams, tainter gates and 
and 1 instrumentation. 

(4) Special drfwings 
construction fea ures not 
aprons, materials us~d in 
mechariical device , d~ains 

(d) The applic4tion mus 1t include specifications, containing the 
following: 

1. General 
responsibilities 
builder; 

The 

provisions,: 
f the owner, 

specifying the rights, duties and 
applicaritf applicant's engineer and the 

project schedule7 and sequ,ence of work; and 2. 

3. 
approved 
testing, 

Ted(iiic 1 Jrovisions:, describing carefully and in detail the 
work m thods and procedures, standards for equipment and 

materials to be used and the results to be obtained. 
I 
! - ' -

(e) The app ica:ht shall complete all investigations, including the 
following, prior to i submission of the final d~sign report which shall 
meet tµe following requirements: 

1. The sco e :and the; degree of prec1s1.on of investigations 
required for a specific project shall be based on the complexities of the 
site, · the importa Ce :of the proposed structure and the hazard created by 
the proposed structure. 

I 

2. The fou dat:ion investigation shall consist of borings, test 
pits, seismic investigations or' other subsurface explorations and must be 
performed so as .t aocurately define the soil and rock stratigraphy and 
the ground water c nditions to ;the satisfaction of the Department. 

3. Laborato 
and rock 

testing of undisturbed and 'remolded soil specimens 
~e required by the Department. 

I 

4. The appl ·caqt must de:termine the nature. and extent of materials 
which are propos d tor use in the structure, (e.g., borrow material, 
concrete aggregate, rjprap sto~e, filter materials) and their structural 
properties when in orporated in;to the proposed structure. 

5. Stabilit 
to ensure safet 
overstressing must 

a~alysis and calculations for the proposed structure 
against f?ilure due to overturning, sliding or 

be. isubmittedi and approved by the Department. 
. ! 

6. Topograp ic ;surveys must be performed with sufficient accuracy 
to locate the. pr posed construction and to define the volume of the 
storage in the ese:tvoir and the flowage limits. The upstream and 
downstream area m st '.be investigated in order to• delineate the' area of 
potential damage i cise of failure or flooding. Locations of baselines, 
centerlines and o het horizontal and vertical control points must be 
shown on the topog a:phic map of the site. 



7, The drainage area must be accurately determined.· Both. present 
and projected future land use must be . considered iii determining the 
runoff characteristics of· the d·rainage area.. The most severe of these. 
two conditions must be used in the design. · The hydrologic assumptions 
and. design calculations U:sed · in spillwaY: designs sliaU .be specified and 
shall include: 

L 
. . 

. . . 
ii .. Rainfall and ruriciff <fata; 

iii. Reservoir inflow hydro graphs; 

iv. Reservoir area:..capacity-elevation data; 

v. Spillway elevation-discharge data; a11d . 
. . . . 

vi. Reservo.ir flood routi~gs, exce~t as otherwise· provtded in·· this 
stibchapter. · 

(f) All applicants for Class I and JI dams (see N.J.A;C. 7:20-1.8) · 
shall prepare and submit an Emergency A,~tion. Plan which shall at least 
include a Ifam Breach Analysis, Inunda'tion Maps .and Emergency Notification .· 
and Evacuation :Plani(,~ · · · 

(g) The . Department may require the submission of an Enviro~erital 
Impact Statement, as defined in· N,J,.A.C. 7:26-l.2; by any applic9nt for a 
dam permit. · 

7:20-J..8 Dam classification 

.(a) · The Department will use the following guidelines to classify 
dams · according to haz.ard i . Probable ··future.· development of . the· area . 
downstream from the dam which might .be. affected by its failure will be. 

· considered in determining.the hazard classification. The Department may, 
in its . discretion, .raise the .hazard class of any .proposed or existing 
dam. 1 >- · · 

·-. . _-:· ·. . . .·: ·_. . . . _· _.· 

. L Class · I - H1gh Haz~rd Potential:· This classification includes 
· those dams, .the faj,lure of· which may cause· the probable loss of ~ife .or 
extensive property damage.· 

i. .· The existence of normally occupied;-homes in the area that a.re 
susceptible to significant· damage in the event, of a dam failure. will. be 
assume.d to mean "probable loss of life". 

u. · Extensive property damage 
industrial or commercial facilities, 
highways, railroads or bridges. A dam 
ha?ard potential . based . solely on ' 

means the destructive loss of 
essential public utilities·, main 

may be classified as having a high 
high projected · economic loss. 

i. 



f, 
! '' 

''J .... · ,, ,,' ,, ,, ,' '' ' .. · ' •. , 
'iii. Rec~eati nail faciliti s below a da~," su,ch as -·~·· c:mpground or 

•recre~tiori 'ar:ea, ~f· )be sufficient reason to cia'.s~ify acdam, a·s having.a 
.·high· :hazard potent·al;·f .• ; 

' ' . ' ' . ., :,}·:" ''· .,... ' : .'" 

, 2;~' <c.iass ll - .sfi.gni;fican lla:iard Potenti~{:, _ This ·~cl~~s:i.fitation·. 
includes those dams, the failu.rJ of which may.cause significant damage to 
P,rdperty and proje t o~e:i::at~on,lbut lo~s of'. human life is not envisioned. 
This classificatio a:nplies· to predominantly rural, agricultural areas, 
where dam failure ay idamage i olated homes, major highways or railroads 

- pr ,.cause tidn of s rvice· of relatively. important public ·1· . I , ' . - uti i ties. , 1 : · • · · · · 
' '' ' j' er' ... ' ' ' ,, ·, ' ' ' ,, ' ' ' 

3;. · · Class 111 .· :tow Hazard. Potential: .. this classification includes · 
'those' dams,. the• 'fa 'lutje· of w°hi1b_would 'tauie lo~s· of·,the···dam• itself,.qUt 

. · .. , ·~itt~ie ·or no. _addi i6nfl ?ainage·j. t:o ,otlier··· propertz::• · Ti'l:i,s cJc1ssificati,on> 
. ,, : . appl1.es· to.· rural r !:lgn,cultural areas where failure !llay damage farm 

. ' 1illgq:t :::e: · t4 n _ f •:::?i:,gri::::ur::.:::::c::i::ri-i:::u:e:~•::~ 
Oprofect which impo: ds!lesi tha~ 15 ic~e/fe.et of'w~ter to :th,e top:of dam, 
has leSs .than 1:0 f et jheight-q-~-dam· and. which has a .drainage area above 
the 'darn of',150 afrs· or ."less im. extent. No dam may be included in Class ·· ·· •. · '· · ·· · · · . · · ·• -. · .· l I · 

• - IV, if •it •. jne!:!ts th criteria for. Class 'I or II, but ·any applicant may 
_f~que~t consfderat 0~; ·las r. cyar~ .Ill_ dam updn sµb~ission of a positive. ·. 
report· and demtmst .. t:i:<m pr.oyin • low ,hazard. · · ./ . . - . -. . . i. . .. : . _, . -. -. . 

- , • • • • .' \."~-...· •• • • ·' ·,_:--. < • -·.1,:. '~- .-... 
1:20 ... 1 ;9 , D.esign criteria, :_, 

· i ; .••. \ I-, .:. . 
. . ._ ( a) The_ rri:i,ni ·um·· [desig:n . 
_ capacity must be de er~ihed 

Hazard\. 

Class l 

1 ~' 

··_:- .. ·· .. ·. _- .. 

s. 6:rm .~sr:?i,: to ~:alctll~te- reqµit;ed ·spillway 
rding to the. followingtab1¢:::_c. 
. . .. - . 

.. ·. · ·Spitiw~y ·nesign:,Stor11( 

PMP. 

6ne~haii PMP .·· 

24:' liou~ 100< :y~ar fr~queri'6y, '.('ypfl, .:u ,,' -.. ~:t()~~i~.- -,:; _; _;::. ·•. . , .. 

iA <hour • 1.0Q year -~fequep;~y, )Type' LT 
storm plus' 50%*; ·. 

j:r.~:;~on s~rv,~. y*i:-~:i.A~!t~( ioe"}i!~::;i\i't!!{~ttl~iE!;z~ ·. 
··., (b)' .All· HJ·and• .III dams>.shall,.wherec3?taCticable'·i{icorporate'. 

tn the· proposed\'d sii,;> tjh~ ,a ilfty ,.tb mak·e modl.f:;kaff6µs ne~es~~fr:Y>~o, • 
inctea-se the· .. spil wi;i:y) .· cajp~_c:i,.t -of the, facility tPr:: othe:r alternative . 

·. ~ea"siit~'s. if ··the, dow st*eam••· haza d. p<>t~ritial• iincrea~es .' -



1---- • (c) All dams sfi.all have adeqµate storage for the design' storm or 
' have a spillway system which will safely pass . the design storm without 

endangering the safety of the dam. 

(d) Each spillway shall include a satisfactory means of dissipating 
the energy of flow at its outlet without endangering the safety of the 
dam. 

(e) The capacity of the spillw~y system shall be equal to th~ peak 
inflow of the , design flood unless the applicant demonstrates by flood 
routing procedures that the spillway system has the capacity to safely 
pass the resulting water flow. 

(f) Pipe conduits may be used for the primary (principal) spillway. 
When so used, the following requirements shall be met: 

1. All pipe conduits must convey water at the maximum design 
velocity without damage to the interior surface; 

2. The pipe conduits must be designed so that negative pressures 
will not occur at any point along the primary (principal) spillway 
system; 

3. Anti-seep collars or other methods approved by the Department 
must be installed to control seepage along the conduit; 

4. Adequate allowances shall be incorporated in the design to 
compensate for differential settlement and possible elongation of the 
pipe conduit; 

5. An anti-vortex• device must be included in the design, unless 
the applicant·can demonstrate that one is not necessary; 

6. A trash rack, approved by the Department, shall be installed at 
the intake to prevent clogging of the pipe conduit; and 

7. Should a vegetated or unlined· secondary (emergency) spillway 
approved by the Department be installed, it. must be able to pass the 
design storm without jeopardizing the safety of the structure and that 
has a predicted average frequency of use less than: 

i. Once in 100 years for Class I dams; 

ii. Once in 50 years for Class II dams; or 

iii. Once in 25 years for Class III and IV dams. 

(g) Pipe conduit and spillway requirements are as follows: 

1. When used for Class I and Class II dams, pipe conduits shall be 
of such design as to safely support the total external loads in addition 
to the total internal hydraulic pressure without leakage. The minimum 



. i-

i 
. . I 

allowable·inside d"Dien$ion of the pipe conduit is :30 inches. The type of 
be consistent wit~ the anticipated life 

metal pipe shall not be used in new 
or II dams. 

. construction mater al \used mus· 
of the structure. ·ctjrrugated 
constru,ction re'lat·ngto Cl~ss 

. . . I . 

2. . When use foir Cla:ss •. III and IV dams, pipe conduits shall be of 
such.· des igil as to.· af~ly $uppo. t . the. total external. loads. . They must be 
d'esigned to be wat r tight and meet the following requirements: 

i. The mini um ~llowable~ inside diameter o.f the pipe is 18 inches 
for Class III dams andil2 inche for Class IV dams; 

' ' f 

' I 
. ii. If corru atea metal pd.pe is used, it must be close-riveted or 

welded, have wate tight .conne ting .· barids and · be·. of . a minimum gage 
specified by the m nuftacturer a~( safe fot a height. of fill over the pipe 
of not less than 35 fe~t; . . . 

' ' i 
' ' 

iii. If corru ate~ me,tal · pe ts used; the maximum f:ill height over 
the pipe may not e cee4 is feet and · 

i' 
iv. Cathodic prJtec:ti'.on or all metal pipes. shall be.··provided. 

: ! . ,.,; 

(h} :Prawd.own req~irements are as follows: 
···\ .. 

· 1. · ·· Except £ · r ~xcayated impoundments, · all dams · shall include a 
device to permit d airiing the eservoir, as approved by the Department. I . . . . . 

1. ' ' ' ','. ' 

.. 2. Valve~ o slt~ice .gate. in pipe conduit. dlrairis must be installed 
upstrea!Jl of the da I ' 

I . , 

.. . _3. ·. . "cpndtdts 1 sed as drawdown drains for all· dam · 
classifications sh 11 jneet · the requirements of (£): and (g) abov'e, except· · 
that . the. minimum a lowiable insi.de .dimension may be less than 30 inches. 

I 
( I I. 
{i) Design eferences u shall be cited in the · information 

submitted to the ,D artmenL 
I, 
I , 

· (j) M~n~tori g . d~vices t~ permit inspection. arid assessment of the · 
dam's condition m. y . 1b~ •req1111ed by · the· Department for · use •in the 

. inspections' dudn.g and j afte . .r .co p.let.iori. of .. _con. f tru;ctio1L . ·. ·. . 

(k) The appl · cant shall· demonstrate to the Dep:artmel).t that the 
·• .. riparian rights of dotnstream. , roperty . owners · will be ·protected during <-: · 

con~truction~ duri g ~he petio1 when. thE\ reservoir· is being filled and 
dusrin&, the life of the\ ~am: andies.ervoir: · .. · · .. · . . .·· -._ ·· 

.· (1) Unless t: e abplicant an demonstrate th1at an alternative slppe 
is acceptable. ups ream slopes of an earth dam niay be· n~ steeper than 
three horizontal t o~e vertical ratio, and down$tream slopes may be no 
steeper than two h .rizental to ne vertical ratio. Measures are required 
for protection of, ps~realli· slopes against wave adion or rapid draw-down . . I . .. . . . . 

I 

I 
I 
1· 
I 

! ' 
f· 
i 
! 



and for protection of the downstream slope against scour or erosion due 
to high tailwater. 

(m) Freeboa_rd requirements are as follows:·· 

1. Sufficient freeboard shall be provided to prevent overtopping 
of the dam or any dike or levee due to passage of the design flood or due 
to frost damage, ice damage or wave action. 

2. For all dams the minimum elevation of the top of the dam must 
be: 

i. That necessary to pass the design storm with at least one foot 
of freeboard to the top of dam, or 

11. Two feet higher than the, crest elevation of the secondary 
(emergency) or primary spillway .. 

3. Where special conditions of severe frost damage, ice damage or 
wave action may. occur, higher elevations than required in (m) 2 i. and 
11. above, may be required and should be considered · by the applicant. 

(n) The Department may require the design and installation of any 
additional or modified measure~ by any applicant for a dam permit where 
appropriate to insure the p~otection of human health or safe_ty. 

7:20-1.10 Construction 

(a) Requirements relating to supervision of dam construction are as 
follows: 

L · All . applicants shall submit a written description and schedule 
of the proposed construction, including: 

i. The estimated time to complete the construction activities, see. 
N.J.A.C. 7:20-1.4(e); 

ii. Where applicable, a description of the means by which stream 
flow will be diverted around or through the dam site, or otherwise kept 
from interfering with the work; 

iii. The number of inspectors designated . for inspection for 
construction quality control; and 

iv; Steps to be taken to minimize erosion) and sediment production 
during construction. 

2. The extent and method of. inspection for. construction quality 
control must be described and approved by the Department, including an 
inspection schedule. 



. :J, .. 
( ' t-< .. ·• 

. ' .. :~:) " . :.:: . . . ·, ... -~ · .. · . · .. · .. : . 

·3. . The di~e sfop facilit ' as outline.d in .1,. i abovt~/ must remain 
open. and no water may! be permabently- stored in the reservoir until .. the 
permit tee demons tr tef . t<> the Department . that storage· qf water wi).l 

. neither . :interfere witlr constru tioil activities nor create -a hazard to .. 
life, .health or :pro ertJ:y~ · ' i 

. . .. ·1 .··_ . 

. ·· 4;: :· 'fbe pro essiona( en' i~eer . ~espbnsil>le; for·· inspecting the 
· construc:tion must ·s bmi t progre~s reports to .the Department at least ,once 

.. eacb · znt\~:Ur::~m ~::j:On~:7:J· :::;::od:dvtSe the Depar.tment of aU 
proposed cha.nges tije approv d design, plan,s <>r specificat:ioni;: .. Ther·e . 
-maY be no. change i tlie appi:ov~d design,. plans. or specifications. without . 

apior:;i;t:e~f~ feo[~et!~!~~~t· P:1~~~ ~~P~-;;;::!eJ~1:geta)mu;,t, ::1:;~or~:~·- .· 
Department __ may req ir~ th~ subrission of revised ~esigns at any time. 
Written prior approval from the. Department i,s required for major 
mod~ficat~ons, wh:t h_ -$hal).: include. signific~n~ _c~anges in scale, use, 
design, impact, tc.' of- the pro0ect, as initially approved. The 
Department may r _qu:ftre writ eri, prior approval of any proposed 
modification. . · I · - - · - 1 

• I •.' 
.· i . . . : ·. ·" : . / .. .. -

6. A, e -~e:t 9£ as 1mi,1t,· des'igns; .pl~ns and specifi~ations ... 
must be to I the: ·Dep rtinent upon ~omp{et±on -of the project> 

<J· . . . : . . .. 
. . . 1;. The. prof ssi\oncll eng1'neer· who 'has inspected the }onstruct::(;cm 

sha···1. _.l··· s.ubmit writt n qertificat. on ·that the structure has· been built .in 
c,onforml,!.nce with he 1designs-, plans and specifications,. and· with any 

cJ:ianges_ap.pr .. oved 8 ·.t. h·t.; De···f··a~;,m·:·J· n.t .. :.:····.· ..... ··.· 
(bl Gonstrifc in~pectir program foquir;;ments· or.o as . f~llO;s/ 

. L · · The Depa t.~4~t /may -lps~~ct _. t:he: dam.· Auring cons trut:t,;f~n:: ·to 
insure that. :tt is eitj.g built Jµ cornp:J.-iance. withi the designs' plans and 
specificati~ns sub~ ittrd DO t,hel n,ep~rtment. > Depairt1;neh~al ·irt~pecyiori~ ~n 
no way relieve e1 her the. pelmittee or the profess1.onal engineer 1n 
charge fr9m the r spohsibility of providing adequ.ate inspection of the· 

· .work. · I -
I 
I -

2. If,- at· a dme duri.n the prog!l"ess 6£' t:he Wb~k/·th~ Dep:~rtmen~ .. 
_. finds·. that the w rk i is_ not being performed :i;n .. acCordance with the 

-' < .· .. lippr~ied des~gni;;,. la1:1js a~d SJ,). cif~c:atfe>n's anda~y. approye<l-.c~au~es:,· the _ 
Department will se ve. 'cit wr:rtten notice to that eff.ect on: the p_erm~ttee•or 
his··. representat:i.v:e , •· - !Such Ilot'. ce will state· .the: particulars with which·•· 
the .~ork,i has not . omdHed. <A d;itionally; ·the Department. inay order the 

•. imm.edil;(te complia ce . ) wi tl1. Su<lh designs, pl.ans\ spec:Jficaqop;s, . ·.• ci-tld_ . 
. change~ ;an,d. su~'Pt sl9n '~( ~11 other war~ unt11. co~plia.nc:~: h~$ be~ri' 
.-e·ffe.cted., }ft~e ._wn9r <>r_h1s:ir~ptes~~~~~1:7~fail~. fq.colllply .w1tll ,th_is 
.· orderf thf permit ri::d€)r-. wh:i,;ch_ onst:rµc.t.1OJ1 is,. a4thor1zed ,may be ,:revoked 

or. $Us pended by· th Department·• . ·I . - . 



. . . ·- . ;_ 

. 3. Upon receipt oL the as":built pl~ns required in pubsettioff (a)6 
aboveandthe engineer's. ceI."tif.ica.\.ion req'i.1ii::-e<ijn subsection (a) 7 aboye 
the Department will inspect the completed c:onstruction within 30 days. 
If the Department finds that construction wasi. completed . in accordance 
with the approved designs, . plans, .. specifications and approved changes, 
the construction will be approved·. in writing within 14 days. The 
approval d·ate. shall be the date .such appr9val is sen~ by the Department. 

. . 
4. In the 12th month·· following appI."oval of construction . by .the 

Department pursuant to (b) 3 .above,· the Department will make a final 
inspection of the construction .. · · A: final approval wi.11 be given .by the 
Departmerit, if. the final inspection shows · that t:.he. terms of the permit, 
designs, plans, spec:ifications and approved changes thereof have been. 
met. 

7: 20-"l. ll Dam operating requirements and inspecttons: new and . 
existing dams 

.. ;, ' ,_,, 

(a} All owners and operators of Class I and· 11 dams shall develop · 
and use an Operational and MaintenaI1ce Manual which meets the .following 
requirements: 

1. The purpose of this . manual · is to provide guidance and 
instruction to project _personnel. for.the proper operation and mi3intenance 
of the reservoir anddam. 

2. The mani.ia 1 sha 11 be composed o:f two parts. 

l. Part ohe must include •. an introduction, project. description, 
project authorizations, project history and list . of project contra,cts .. ' . . 

ii. Part two must contain the operation and . ma.intenance 
inst:ructions for major project f<lcilit:.feia; and equipment. 

(b) Permittees for Class III dams ~hall develop .· and use an 
Operation and Mai.ntenance Manual in the event that the dam classification 
is raised. 

(c) · The owners or operators of/all dams. which r.;lise ·. the waters of 
any stream more than 70 feet above its usual mean low-water height o_r 
which impound more .than 10,000 acre-feet of water shall have a regular 
inspection peformed~annuallya.nd formal inspections performed every three 
years by a New Jel'."sey licensed professional engineer, These inspections 
must be attended by a professional engineer assigned from the Department. 
In the year of the .formal inspec:tion, regular · or informal inspections; 
need not be performed. 

(d} Owners or operators of all dams shall have an informal 
inspection performed .on' the off~year, from the regular inspection (see (f} 
below). 



(e). Owners r oper~tors ,fdains not coveredby.(c) above shall have 
a regular inspe tiofl perfor~ed . once every two years and a · formal 
inspection perfor ed i once. ev:eky si.x years. In the year of the formal 

·-inspection:, . re.gu ar I and informal inspections ··:need• not · ~e performed~ 
.. . . . t- .·•· • ·_ ... ··...• • .. · .. , -• .. ·. - C • ••.. ··.• 

(£) All · dam inapecti;ons shall be performed from March: through July 
(Sea,son I) or fro Au~ust thro. gh J'.iecember (Season II). · - · .. · .· . 

' . . ' ·.. . . . ' . . . . 

. i . ·.. . .. ,• . . ·. -
{g) All dain i:O~p~ctions shall be performed in compliance. with the 

following schedul I . 
1. 
I 

1. · All da s Jithin ·th. counties ·of· Sussex,· Morris,· Hunterdon, . . - I • . . . . 
·. Union and· Essex shall have . regular inspections -performed in Season I of 
· tl1e first year fter .· t.he · elfective · ,date of • these·.· J,O.les. - Informal . 

. inspeton:l:h•;:. :• t::t:: inc:::::. Io:f ::.:::~o:nr::~• r :omerset' .. 
·· Bergeri and Hudson shall have egular- inspections performed in Season II _ . 
- ~f th~ . ~:trst · ye r al':fter t~e effective date o( these -~ules . _Inforinal 
· inspections shall pe_ J_>erf:ormed in Season JI ,of the following year. 

I · - L - . 
3. An •.. d s i within '. the CQU.hties - o:( · Middlesex, . · Monmouth, 

Burlington, ,Salem and• Atlanti shall · have . regul:ar ·• inspections performed 
in Season I oft- e sbcond yea[ after the effective date of these rules. 
Informal inspecti ns lshall be performed in ·season I of th~ first year. 

4. All da s within he counties of :Mercer, Ocean, Camden, 
Gloucester, Cumb rla 1 d, _: and !cape ·• May sllall ~ave regular _inspections 
performed in Sea on III of thf. sec_ond. year after the· effective date of 
these rules. - Inf rma~ inspectf°ns shall be ·perfqrmed in Season II of the 

. f irS
t 

5 ~••r :ucces~ ve L~uloc · ~d inf orm>l ·· i!lspedtions . sh~Ii be ~•rformed 
in the opposite i spe]ction season from that of the prior -inspection. For · 
example, if a 're u11r i_~s:pec~i_on 'is performed ~ri- Sea_son Iof the first . 

. · year, the next r gul1i1-r 1nspec ion mu!:!t be performed 10 · Season II· of the · 
thir(i ye_ar '. - J · 

· (h): All in p,ec}ions sh 11 be performed , in conipliance. with the 
foliowing require ent/s: _ •. 

1 .. · .· A wr'itt n. ~uide pro ided · by the Department f9r. the prepa~a•ti9_Ii . 
· - of a Report on C ndJ'itiori of .ti.he dam shall . be used for all, inspections. 

2. Formal and . regular ''lda~ inspections•, shall be. per'form~d by ·a. 
licensed New Jets y profssbon· l_ engineer. Exce~t for Class IV _dams~ the 
required repor.t ha]l be suim1tted to the Department by the engineer. 
within 30 · days of lcompl,etio of the inspect;ion. The report shall 
indicate the res lts I of the i spection, documenting the conclusions and 

· . reconimendatfons. R~p~rts for _Class IV .. dams. sh~ll. b~ sqbmitted to the 
··. county arid/or· m nidipal . eng neer . having J unsd1ct1on over the dam 
structure._ 
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3. Informal inspections may be performed by the dam owner or 
operator and, except for Class IV dams, the Report on Condition shall be 
submitted to the Department within 30 days. Reports for Class IV dams 
shall be submitted to the county and/or municipal engineer having 
jurisdiction over the dam structure. 

4. The Department may extend the time for submission of the 
required material for up to 30 days, if the owner br operator justifies 
the need for such extension. 

5. Failure by the permittee to inspect within the required time 
periods or failure to submit the Report on Condition may result in an 
order to drain the impoundment under the provisions of the Safe Dam Act 
(N.J.S.A. 58:4-1 et seq.), and/or any other remedy allowed by law. 

(i). For good cause, the Department may require the owner or 
operator of any dam to perform an inspection of any type at any time. 

(j) The owner or operator of all Class I and II dams shall prepare 
and use an Emergency Action Plan, as described in N.J.A.C. 7:20-1.7(£). 
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DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVI.SION OF WATER RgSOURCES 

BUREAU OF.FLOOD PLAIN•MANA<;EMENT 

LAWS RELATIN~ TO CONSTRUCTION, INSPECTION, 
REPAIR AND SAFETY OF DAMS AND RESERVOIRS 

TITLE 58, CHAPTER~ OF THE REVISED STATUTES 

This act shall be known and may be cited as the 11Safe Dam 
Act." The Commissioner of Environmental :Protection shall; 
b-y rule, establish a periodic dam safety inspection ap_d reporting 
procedure, on an annual or longer term basis, for the owner 
of any meeting the 'critiria contained in R.S. 58:4-1. 
Th e own e r sh a 1 1 ha: v e a p r· o f e s s i on a 1 en g in e e r in s p e c t th e d am 
and prepare and submit a repbrt containing such information 
as the Commissioner nay require~ concerning th.e saiety ~f said 
dam and appurtenant structur~s. 'Every dam which raises the 
water~ df any stream more thap_ 70 feet above its us~al mean 
low-witer height or which i~pounds more ihan 10,DOO acre-feet 
o f i,i ate r sh a 11 be ins p e c t e d on an a n:n u a 1 bas i s by a pro f es s ion a 1 
engineer retained by the owner, in the company of a professional 
engineer assigned fro~ the Department of Environrnent~l Protectiori~ 

58:4-1. Na municipality; corpor~tiori or peTson ~hall, 
t,1ithout the consent ·of the Commissioner of Environmental '---- . . . 
Protection, hereafter in this c~apter designated as the 
Comiissioner, build any reservoir.or construct ariy dam 
on any river or stream in this State .. or between this and 
any oth~r such state which will raise the wa.te~s of such 
river or stream more .. than five feet above their usual 
mean low-water height, nor repair; alter or improve existing 
dams which so raise the water, without such consent, 'but 
this shall not ~ffect dr relate to a darn or reservoir 
irt the pirieLands area, as designated by subsection a. 
of section 10.qf P.L .. ·1979, c. i11 ·cc. l.3:18A-11), which 
will. raise th.e ,.,ater:s of· any river or stream less than 
eight feet above the s~rface -of th.e ground where the drainage 
area above the s.ame is less than one s~u~re mile in extent 
and where the water surface .created by the dam or reservoir 
is less than 100 acies in eJtent except that the Commissioner 
may investigate and take appropriate action regarding 
any dam or reservoir about which he bas .a security or 
s a f et y concern . W it h res p e c t t C> dams and re s er v o i r s 
1-ocated on lands utilized for agricultural o.r horticultural 
purposes within the pinelands.ar~a, the Commissioner's 
a c t i o.n s sh a 11 be under t a ken after cons u 1 tat ion with the 
Secretary of Agriculture. 



I . 1·· 
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58:4-2. Ev ry /muni~ip lity, corporati:on or person, before 
construct in . an:y reser~oir or dam subj:e~t 7o the provision,s 
of th.is cha t'er, sha~l apply to the Com;missioner for the · - . 
approval of th~ pl~ris Jf such reservoir or dam, which -- · 
approval th Cdmmissi .. <:>1er may grant with such modifications, 
limitations or L7hanges: ~sin his :Judgement may be necessary 
f o r th e pr o t e c tj i on p f 1 if e and prop e r t:Y . _ · .• .- · _ •· : -_ . I - - - --
58:4-3. Ev ry \municipality, corporation or person owning 
and maintai in~ or _havAng control ,of any reser:7oir. or 
dam sh~ll, po~ writte~ request therefor, furnish to _the 

-_ Comniis.sione a~! full, ~rue and particul~r description _ 
of the rese voi1r or dam as may be practi-cable ,_ and shall, 
when so req estied by tlie Conimissioner cause to be such 
surveys, pl ns 1and dra1ings of the reservoir or dam as 
may be·necessa~y to gije sufficient information for the 
de t e-r m in at i n q f i t s s f e t y as may b e · r e q u i r e d by th e 
tommissioner. i · 

' 
58:4,....4. Up n '4ritten pplicat(on by a~ny person owning 
or represe.nt~hg( pr,oper,l!"y fiabl: to._- be ;in.jur~d• .o~ .. dest::oye~ 
by the br~_a in~ of any reserva,ir or dam, ~r _upo~ application -
by. the mayor. or! govern_ ng body of any mun1.c1.pa~ity ,on 
a,ccount of oss)l.ble darlger of loss of ·life or o:f injµry 
to any propert~ within /the mu~icipalit:Y> from th: breaking ... 
of any reservo.ilr 01r dam, or without su:ch complaint whenever 

.:h. e Commissio~e.llr sha~ljc.hbo.se .•. he ·_shal·l·,, fo,rthw,ith thoroughly 
inspe;ct, such reservoir or _dam~ ·: · __ . - _ . _ 
-. .• - . . , . - . I - - . . ·:_ - _.. . .. . -- - . , - . . . . . . . . ~- - ·. · __ 

-58:4-:-5 .. If, in! the ju: gement ,of the C•ortunissioner, such -re s-e r VO i r O cl ~i:ri. i S n O ti S U f f i C i e qt 1 y S 1: r Ong t O r e S i S t .. 
the.pressuie o~ water ·11 pon it o~ there is reasonable cause 
to be.ii.eve_ thatL danger to life .or proplerty may be antici-
pated f·r.om the i:reservoJLr-· or dam, or if: for .. any .other ca,use 
the Commiss ion.eir. Sh;lll 1 deterniine the teseryoir or' dam ·_. 
to be unsc1fe,_ .. 9r. iJnproqerly maintained: he slra:11. deterlltine 
whether the wa:trer in such reservoir or; above such dam 
shall be c:lr ,in joff in. ~hol'e .or in part, anq what·-alt_ertions.~ 
add i_ t i on s a: d n e pa i r s . a r e n e c es s a: r y t o b e made t o the · 
reservoi'r o d~m to ma:~1e the same s'afe and properly main-
tained, Th cdm~issio er shall forthwith_in writing order 
the owner o. pJrson ha ing· control of the reservoir or 
da~ to caus sJch aite~ations, additions and repairs tor 
be made wft in !the timJ to be limited in the ord·er, and 
~ay order"t e ~ater abJve the dam or in the reservoir 
to be drawn ~ff( in, who~e or in part as, he may determine. 
The_ C o II\m,i s s · one; r sh a 11 h ave th e r i g h t t o en t e r upon any 

·. and a_ll pro ert!ies for the pur~ose of obtaining info~matiori 
about the .s fe~y _and paper maintenance of any reservoir, 
dam or appu te,ant gtrlctu.res locat~d therein._-· . 

58:4-6. If th~ owner ~r pe:rson having, control of any 
res·ervo.ir o d~m sJ1al1:jnot forthwith· c:oniply with any orde:r 
of th~ Co~m·s~~one~ ma~ a~ provide~ in Se~rioQ 5~i4-5 
of this Tit e 9r s 1hall not prose:cute tche work, when commenced, 

I 
! 



with rea.sonable expedition, the Commissioner may direct 
the Attorney General t6 proceed in the name of the State 
to enforce its order in a court of competent. jurisdiction. 

· Acti6n may be brought agairist the person controlling or 
·owning the reservoir or ·dam; and ·the court may make such 
or~er and judgement in t~e premLses as will efferitually 
secure the p.ers.ons interested from danger of loss fr~m 
the br~aking of the reservoir or dam complained of. 
~he court may proceed in the action in a summary manner 
or otherwise. Any person who violates the prdvisions 
of this chapter or of any order issued pursuant to this 
ch~pter shall be liable io a penalty of ~ot more than 
$5,000.00 for e.ach offense. tf .t.he violation is of a 
continuing natu~e, each day during which it continues 
shall constitute an additional, s~parate and d(stinct 
offense.· 

58:4-7. Repealed 

58:4-8. The Commissione~ may, W~ftn provided with sufficient 
funds, employ personnel for the inspection of exisitng 
reservoirs and dams and the supervisioi of the erec~ion 
of new reservoirs and da~s in ihis State or between this 

·and any other state so that said structures may be.built 
with ~ue regard for the safety of property and life which 
mig~t:be endangired by im~roper consiruction thereof. · 

5&:4-9. Where a reservoir or dam hai been in existence 
20. years and the owners of land along the shores.above 
such dam or on such· reservoir ~ave ciade or shall have 
~~de permanent improvements ~n said land or where the 
shores have become a populated commu~ity, dep~ndini upon 
the peimanecy of the condition ~r~ated, and a petition 
~igried by a maj-0rity of th~ iand6wners along the shore 
of any pon4 for~ed by the reservoir, water or dam p~otest-
ing against the removal of the reservoir, water or dam 
has been filed with the Commissioner, the owner or owners 
of the reservoir or dam shall not, without the consent 
of the Commissioner, tear down, destroy or abandon the 
reservoir o~ dam, or withdra~ the water below the usual 
low-water mark, or maintain such a condition, except for 
the purpose of necessary repairs. 

58:4-10. When a petition has been filed protesting against 
the removal of any reservoir, water or dam as provided 
i~ Siction 58:4-9 of this Title the Com-issioner ihall 
trant a hearing, upon 20 days notice to all parties ~nteres.t-
ed, and may then establish and fix a permanent low-~ater 
mark. Should it appear that the maintenance of such a 
dam w·ould be an undue burden upon the .owner thereof, 
the landowners intereste.d ·around, the reservoir or above . . 

the dam may, in the discretion ~f the Co~missioner, be 
ordered to pay a part or all of ~he expenses of maintenan~e. 
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DABREWS 
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NJSP 
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Dam Breach Warning System 

Emergency Action Plan 

Emergency Notification System 

New Jersey Department of 
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Dam Safety Section 
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LIST OF DEFINITIONS 

CLASS I DAM - HIGH HAZARD POTENTIAL 

This classification includes those dams, the failure of which may 

cause the probable loss of life or extensive property damage. 

The existence of normally occupied homes in the area that are 

susceptible to significant damage in the event of a dam failure 

will be assumed to mean "probable loss of life". Extensive 

property damage means the destructive loss of industrial or 

commercial facilities, essential public utilities, main highways, 

railroads, or bridges. A dam may be classified as having a high 

hazard potential based solely on high projected economic loss. 

Recreational facilities below a dam, such as campground or 

recreational area, may be sufficient reason to classify a dam as 

having a high hazard potential. 

CLASS II DAM - SIGNIFICANT HAZARD POTENTIAL 

This classification includes those dams, the failure of which 

may cause significant damage to property and project operation, 

but loss of human life is not envisioned. This classification 

applies to predominantly rural, agricultural areas, where dam 

failure may damage isolated homes, major highways or railroads, 

or cause interruption of service of relatively important public 

utilities. 
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EMERGENCY MANAGEMENT SYSTEM 

This is he organizat'ion of the State, County, and Municipal 

Offices o Emergency Management along with the public, private, 

and volu 0 ! I organizations they coordinate in response to 
! 

threatene or actual d~sasters and major emergencies. 

HOTLINE 

Th.is is b sically a po~nt to point telephone line called "private 

lines" the tel:ephon~ company. The line is contantly "hot" or 

"ready communicatjion" between two or more points. You 

pick-up telephone receiver and automatically get a "ring" at 
! 

the other locations (Until they answer). The special value of 

i 
this type of phone setvice to Emergency Management is the fact 

that they are wired in such a way that the line is not "lost" to 

service, f the teleph~ne exchange is overloaded by panic public 

calls dur·ng an emerge~cy. 

OBSERVATION 

This is defined as the act of observing, looking at, or 

inspectin a dam utilizing a special checklist for the purpose of 

de termini g a:ny condi ~ions that might effect the safety of the 
I 

dam. The term observation is used for this purpose so as not to 

be confu ed with any
1 

inspection(s) performed on the dam in 

accordanc with DEP, g~idance in N.J.A.C.7:20-1 et. seq. 
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4-A List of Manadtory Elements in the EAP 

4-B Sample Checklist 
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4-F Sample Resource Lists 
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4-H Criteria for Dam Breach Early Warning System 
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SECTION 1 

DAM EMERGENCY ACTION PLANNING GUIDE 

Introduction 

One of the basic functions of government is to protect the lives 

and property of its citizens. Normally, this function is 

performed in an efficient and effective manner by a multitude of 

government agencies on a daily basis. In most communities 

police, fire, emergency medical, heal th, welfare, public works 

and other governmental and volunteer organizations have specific 

duties and responsibilities. However, during an unusual or 

catastrophic emergency these organizations are required to pool 

their resources and work ·together as a team to mi ti gate the 

effects of the incident on the community. A coordinated, 

cooperative, and effective response to an emergency does not just 

happen, it requires application of the concepts of planning, 

mitigation, response and recovery. This is what EMERGENCY 

MANAGEMENT is all about. 

In New Jersey, Emergency Management was established by Public Law 

1942, Chapter 251, as amended, (originally titled Civil Defense). 

The Office of Emergency Management is currently established as a 

Section in the Division of State Police with the Superintendent 

of State Police appointed as the State Director of Emergency 

Management. The Supervisor of the Emergency Management Section 

was appointed as the Deputy State Director. 
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When a dis ster strikes, emergency response begins at the local 

level. Th person respqnsible for protecting the public from the 

consequenc increasingly sophisticated challenges is 

the Mayor. Under New Jersey Law, (A:9-40.1) the Mayor of each 

municipali in the St~te must appoint an Emergency Mana~_ement 

Coordinate , a Deputy Emergency Management Coordinator and a 

local Erner ency Managem1ent Council (A: 9-41) • This organization 

is respons'ble for the planning, activating, coordinating and the 

conduct of disaster control operations within· the municipality. 

When an becomes so serious that local services and 

resources annot cope w1i th the problem, assistance is available 

through mu ual assistance from neighboring jurisdictions, from 

the county and then at the State level. However, a request for 

aid from o her jurisdictions does not relieve the Mayor from· the 

ultimate r sponsibility of providing for the health, safety and 

welfare of the residents of the municipality. 

The actual breach and failure of a major dam would certainly 

qualify as a catastrophic emergency. Such an event would require 

speedy ass· stance from County and State Emergency Management 

resources o aid the municipal governments in providing help for ' ' 

the people in the flood path. However, effective emergency 

response to a dam break cannot occur without careful pre-planning 

and coordi ation · by thQse who would be involved. 

goal of this planning g,lide. 

1-2 

That is the 
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SECTION 2 

WHO.MUST PREPARE A PLAN 

According to New Jersey Rules (N.J.A.C. 7:20-1 et. seq.) all 

*, * owners of Class I and II Dams will prepare ·an Emergency Action 

Plan. This "Emergency Action Plan" (EAP) must be fully 

coordinated with State, County and Municipal Emergency Management 

personnel during development stages. Written approval by the 

State Office of Emergency Management, and the Department of 

Environmental Protection is required prior to final publication 

and implementation. 

The owner/operator of the dam is responsible for the major 

portion of the plan referred to· as the "Basic Plan". State, 

County and Municipal Emergency Management Coordinators are 

responsible for coordinating and· insuring the preparation of 

"Annexes" to go with the "Basic Plan." These Annexes will 

reflect how primary responsibilities outlined in the Basic Plan 

will be implemented by the .responsible agency. Section 6 
! 

reflects the mandatory elements required -in each Annex. 

The "Basic Plan" (Owner/operator's responsibility) together with 

the Annexes (State, county· and municipal Emergency Management) 

make up the complete Dam Emergency Action Plan. 

* NOTE: Definition of Class I and ciass II Dams is found in 

Definitions List. 
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SECTION 3 

HOW TO BEGIN 

The process of preparing a Darn Emergency Action Plan (EAP) can be 

a complex issue. Therefore, close coordination between 

owner/operator personnel who will be involved in the planning 

process and the project. officer for the New Jersey Office of 

Emergency Management (NJ-OEM) is essential for controlling these 

critical factors. The following steps are recommended to achieve 

that control and assure a quality plan: 

STEP-1 

STEP-2 

The person owning the darn or the chief executive for the 

owner/operator should appoint (in writing) a senior 

supervisor involved in the dams operations as the "EAP 

Development Supervisor" . This person should be given 

full responsibility for coordinating and directing the 

preparation of the EAP until.ready for final approval. 

The appointed "EAP Development Supervisor" should 

identify and appoint (in writing) an "EAP Planning 

Group" consisting of those key supervisory personnel 

involved in various elements of the dam's operations, 

maintenance, and security. Any other elements that 

would be involved in a response to an emergency at the 

dam, but not already included in the group, should have 

representation. 
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STEP-3 

STEP-4 

STEP-5 

NOTE: 

The "EAP Development Supervisor" and "Planning Group" 

should become thoroughly familiar with the New Jersey 

Dam Safety Manual. Especially the requirements and 

guidance in Part IV, Dam Emergency Action Planning. 

The "EAP Development Supervisor" should contact the Dam 

Safety Officer at the NJ-OEM, to setup the initial 

planning meeting. 

The "EAP Development Supervisor", the "EAP Planning 

Group", NJ-OEM Dam Safety Officer ahd a 

representative of the DEP Dam Safety Section (NJ-DSS) 

will prepare a task listing and schedule for completion 

of the EAP. 

After Step-5 and the identification of the Counties and 

Municipalities involved through the inundation study, 

the EAP deve,loprnent will involve County and Municipal 

officials (especially Emergency Management Coordinators) 

as well as the public (through public meetings). 
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SECTION 4 

MANDATORY ELEMENTS IN THE PLAN 

Certain elements such as Notificatibn, Warning and Evacuation are 

ari obvious part of an emergency plan. However, the New Jersey 

Office of Emergency Management (NJ-OEM), in coordinating the 

preparation of Emergency Action Plans (EAP) for several high hazard 

dams has developed a list of, mandatory elements required in each 

Emergency Action Plan. These elements are listed in Attachment 

4-A, for quick and ready reference. The following paragraphs 

discusses each of these elements and identifies specific 

information and detailed guidance required by NJ-OEM/NJ-DSS in each 

element t6 obtain Plan approval. 

NOTE: These elements are not intended to be an outline or topical 

division of any specific EAP. Indeed each EAP is expected 

to be site-specific for the dam/dams it represents. Also, 

the sequence in which these elements are. listed and 

discussed is not necessarily the order in which they would 

be covered/appear in the EAP. 

AUTHORITY 

Each EAP will have an authority element that will reflect: 

1. Public Law 1942, Chapter 251, as amended. 

2. N.J.S.A. 58:4-1 et. seq, Safe Dam Act 

3. N.J.A.C. 7:20-1 et. seq, Dam Safety Standards 

.J 
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Othe laws/authorities (Federal, owner/operator, etc.), may 
I 

beaded after thy above. 

CHECKLISTS 

Plan , especialJ.y emergency plans, are needed to clearly 

reco d operational concepts, procedures., responsibilities 

and information essential to guide organizations- towards 

thei goal or objective. However, under the pressure of 

time and the'- wei<_:(ht of "Lives in Danger" during _a disaster 

resp nse,, people 'will forget many details or information 

refl cted in the ] EAP. Therefore, · checklists which briefly 

iden ify key /esse:ntial steps and actions will be prepared 
I 

for ertain positions/functional areas necessary to insure a 
• . ! . . . . . 

time y a):ld correc} implementation of the EAP. The following 

are _. ome, suggeste'.<1 positions/functions where checklists may 

be r quired: 

BSE,RVER/INSP~CTOR/SECURITY GUARD A checklist is 

equ1ired to· :make routine and regular observation / 

nspections df the darn ( s) to determine current safety 

tatus. 

ECURITY GUAR 1 /DISPATCHER/SHIFT SUPERVISOR -·A checklist 

i . 
s . :t:equired t;o make the Emergency Notification Call to 

wne1r/operator. and the Emergency Manage1nent System. . i 

NGI~EER/MAIN~ENANCE SUPERVISOR A checklist is 
i 

equ!ired to i determine the emergency condition code 

(st~tus) of tpe dam. 
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( Attachments 4-B, 4-C, and 4-D are Sample Checklists to be used Ci.s a 

preparation guide. 

COMMUNICATIONS 

Communications between the dam site, the owner/operator's 

normal (or emerg€!ncy) operations center, and the Emergency 

Management System would be both critical and essential 

during any . dam emergency or threathened disaster. 

Therefore, owner/operators must insure adequate telephone 

coverage and radio backup. Refer to comments on the 

Emergency Notification System for additional information on 

telephone and radio requirements. These requirements will 

be coordinated with the dam owner by the NJ-OEM and 

reflected in an annex to the EAP. 

CONCEPT OF OPERATIONS 

The basic "concept of operations" for a dam emergency in New 

Jersey is: 

1. The owner/operator will identify any emergency 

conditions that threaten their dam, notify the 

the Emergency Management System, and effect 

emergency repairs. 

2. The Emergency Management system will warn the 

public and direct evacuation necessary for 

their safety. 

Functions making input to or preparing part of the EAP (such 

as annexes) will identify their own "concept of operations" 
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DAM 

( 

fo accomplishment of their assigned responsibilities. 

Ho ever, these "concepts" will not conflict with the overall 

"c ncept of operations" for the State as identified above. 

BREAK 

Da 

ac 

pr 

ev 

da 

ca 

as 

fo 

co 

me 

ch 

ANALYSIS 

break analysis or a dam break hydrograph must be 

omplished for each dam in conjunction with the 

paration of ;an EAP. Several factors usually have to be 

luated whenever dam failures are postulated. The type of 

and the mechanism which could cause failure require 

consideration if a realistic breach is to be 

Size · and shape of the breach, time of breach 

hydraulic head, and storage in the reservoir 

to ~he dam failure hydrograph. Most of the 

for estimating dam break hydrographs require the 

of size, shape, and time of dam breach. There are 

al o several available procedures for routing dam failure 

hy rographs to determine information on areas inundated by 

th flood as it travels downstream. The routing should 

ce point where real-time flood warning information 

ca be provided :on a pre-planned basis. 

Ma y methods for developing the dam failure hydrograph and 

routing dam break flows downstream are available. Many 

Federal agencies have developed procedures that are 

available upon ; request. They may be obtained from the 

National Weather Service, Bureau of Reclamation, Soil 
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Conservation Service, Corps of Engineers, Tennessee Valley 

Authority, Geological Survey and Federal Emergency 

Management Agency. Procedures developed by the National 

Weather Service (NWS) are the most widely used. Simplified 

NWS procedures are readily ava~lable from the nearest FEMA 

office. However, considerations for using the detailed 

procedure should be coordinated with NWS. 

The Dam break analysis and the inundation maps shall be 

prepared by a New Jersey licensed professional engineer 

using methods approved by NJ-DSS. Before preceeding with 

the breach analysis and inundation mapping the engineer 

concerned should meet with representatives of the NJ-DSS, 

The dam break analysis itself, with all of its computations 

arid data will not be included in the EAP. The inundation 

map(s) prepared from the analysis results will be included 

as part of the EAP. (See Inundation Maps, this Section) . 

However, information on the specific method/program used to 

accomplish the dam break analysis and the basic data 

parameters on the dam, breach, hydraulic head, reservoir 

storage, stream flow, and hydraulic computations used in the 

analysis and inundation mapping will be submitted to NJ-DSS. 

DAM AND STORAGE AREA DESCRIPTION 

Each EAP will include information on the dam(s) size, type 

of construction, storage capacity, storage area, 
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own r/dperator, date of construction, location, and purpose. 

I 

EMERGENCY NAGEMENT SYSTEM 

Thi refers to t~e New Jersey Office of Emergency Management 

and the. corresponding offices at county and :municipal levels 

alo g with the public, private, and volunteer organizations 

the coordinate!. This organization is responsible ·for 

coo dinating/directing all activities necessary to provide 

for the public safety in the event of an actual or 

thr atened dam d;i.saster. (Reference Public Law 1942, Chapter 

251 as amended) 1• Therefore, the specific county and local 

off· ce , of Emergency Management involved with each dam (as 

bas don inundation studies) will be identified in each EAP. 

Als ea,ch emergency management office will prepare an annex 

to ach' dam EAP ylhich will reflect their planned response to 

eme gency conditions at that dam. Attachment 4-E identifies 

the Federal to • local emergency management organizational 

cha n. 

EMERGENCY OTir.ICATION SYSTEM 

The established: procedures, involved organizations and 

reg ired communications equipment all make up the Emergency 

Not fication Syst;em for a specific dam (or dam group). This 

sys em ~ill be s~ecifically designed for each dam (or group) 

by he NJ-OEM in conjunction with the owner/operator and the 

Cou ty/Municipal 1 Emergency Management offices involved. 
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Generally, the system communications equipment will 

minimally consist of a hotline (see definition list) to a 

designated warning reception point(s) for the Emergency 

Management System with a radio back-up. 

The owner/operator will use the Emergency Notification 

System established for their dam to report any emergency 

conditions when they occur to the Emergency Management 

System, (see Identification of Emergency Conditions in this 

section) . 

EMERGENCY REPAIR ACTIONS 

The owner/operator· is responsible for prompt, effective 

emergency repair actions. The EAP will clearly indicate how 

the owner/operator will implement repair actions. 

EMERGENCY REPAIR RESOURCES 

Personnel and material resources needed for emergency 

repairs will be identified and maintained in an annex to the 

plan. Personnel (names, skills, phone numbers) for damage 

reduction and repair teams will be identified. Material 

resources will be identified as to that stockpiled on-site 

and that which must be obtained off-site. The off-site 

listing will identify location, name of commercial company, 

and 24-hour contact phone numbers. Also, equipment 

req~ired, available, etc., for repairs must be listed. Refer 

to attachment 4-F for sample formats. 
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i 
I 

. i 
! 

C 

EVACUATIO ) 

·, '...., 

I 

Th ptocess ! . . . . 
! 

ju isoJiction 

o~ evacuating·· the ;public ,· in each municipal 
' l .. 

dq'wnstream • of a th:r:::eatened · dam break · is the 
i. . ..· . . ·• . · .. • . . 

re pon!sibly of I each local Off ice. of• Emergency Management. 
i 

As ist~nce c;ind 
I 
/coordination will· be provided· by the State 
I 

an ;county pffice of Emergency Management. The 
. i·· . ! . . 

qw er/pperator is responsible for evacuating.their personnel 
I . . l . : .. •·· ·.. . . . . 

in thel area.neaf the threatened ·dam break. 
i 

Th arba(s).evabuated will be those which ai-e identified on I . I . . .... ·· ... . . . 
th i~und~tiori Faps. (prepar.ed. fr~m I the . dam break . analysis) 

I . ·. I. . 

as. a;r,as which I will be flooded •.. The municipal Eil\ergency 
_, : - . . . I . . • . . . . . . . . . 

Ma ageinent Cooroinator should ·alst> select a re.asonable area I . I . ·. \ .•.• '. .. _·_ .... · .. . . 
_.· :be ond that whifh is expected to be flooded as an additional 

IIlci gin of sa4etY . for the puhlic. . .. Plans for these 

ev 

EA 

··1 
cuafions. 

., . 
I 

,· 
.! i. 

wilt be re:Uected in each municipal annex to the 
I 

I 
l i 

·. IDENTIFIC TJ:O~ OF EMER(!:ENCY CONDITIONS. 
: i 

Th . ma'.jqr. obje~tive. of dam emergency planning is· to save 
. I . . l 

Ii es.~rid minilr!11-ze damage •. The first-t~sk· in accomplishing ... ·. 'i i 
th· s -1bjective \is· the timely identi:fication · of emergency 

co d. ti. T~ NJ-OEM, in order to correlate arid 
. 1 rons. ! e ··. . .... ·. 

st ndardize the I identification of _emergency si tuat.ions at a 

cly th~ ~wner/operatot) wi:h subsec,Uenl: emergency da 
I 

;re ponke (by • . the 
. I . . . 

. -- . 

.Emergency ·Management. ;system), has 

·. es ablished fou emergency conditions of. varying severity. · 
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They. are: 

Dam Breach Condition 

A dam breach condition is defined as: 

0 ·a dislocation or failure. of any reservoir 

structure, which allows for an expanding, 

uncontrollable discharge of water through any of 

. the dams, dikes, foundations, or abutments, 

indicating a breach is occurring. 

Required Response: Owner/operator -

SOUND ''DAM BREACH" SIGNAL. 

Emergency Management System -

EVACUATION, RESCUE AND RECOVERY. 

Dam Emergency Condition 

A dam emergency 9ondition is defined as one or more of the 

following situations: 

o Water has overtopped any dam or "dike, or is 

expected to overtop within the next hour, 
/ 

o Any uncontrollable erosion, settlement, .or upheaval 

occurring on the downstream slope or at the toe of 

the dam, 

o and/or any uncontrollable leakage through any dam 

structure. 

Required Response: owner/operator -

EMERGENCY REPAIRS AND DE-WATERING. 

Emergency Management System -

PUBLIC WARNING AND EVACUATION 
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I 
f 

.. ... , . 
·.-1 

,r .·. 
.Conqition 

I 
'I.. . . ·• -, ····. 

~atning conqi t;icirl is any event: or circUITtstance which may 
.· ...•. j.·····. ·•·· . · 1 . 

ecti the· integrity ··.of ····the.·.· containment. structure· but· is 
. . !:. •. ·•·. - . · i ... ·••.·.·· 
sid~red\ ~ontfolable. 'l'he · dam wilr~ing. condition ha~ the 

i .· . '· ·.·•.. .· 
of·· <lf:eriqrciti11g ·. to -a

1 
'.dam emergericy or a dam 

ach I con<H tio~ •. • Examples . of d~m warning condi tfori are: .· 

·.· o i water ievel bf th~ reservoir is at an: unsafe. leye1 

below ,h~:top o( the dcmt.ord_ik,e a11&Js ~ising, 

any; ~r~_sibn, settlement,. ,qr upheava:~ occurring on 

. th~ aoJn~{rnam $fope ···or at ·.th~ toe .of .the· dam· ·and 

.·. to ,be cdnt~ollable, 
.· ,. i. ·. 

o I • and/or I' ariy , leci~age through ahy dam- structure 

· .. I c~ns~aJre.~ to' be· contr6ll~ble .. -·· 

:Re uir~~l R~sponJe: O~rier/oper~it~r } 
1··· 

I EMERGENCY REPAIR ANO DE-,-WATERING •. 
. ' . 

Emergency Management System .,.. .•·.· 

I 
·.I ALERT KEY QFFlCIALS' . A~ERT PUBLIC, REVIEW 

i 
1 i 

"·.t· ;i .PLANS,· PREP~RE F()R EVACUATION. 

Jisory cddit:Qn 
t I 

diim1··.····· a~jiso;f ··. eoridi tiori . >is defined as. 
.\ 

•'.inltio'n of ~he foll_ow.tng situa:'tions: 
l. .i 
. i ·. '· iristru~. enta.t:Lon: .·. read,irigsl • 'reach . • a. 
i 

J: · nilmeriJal 1iITlit·/· . 

qne 

l "l 

r • ·1 .· · - ·. ··• . .· ,··, .. • .. :• r • :0: v:r::::rder near the structur~ ( s) : 
\·. ! 

' I r·· 
! I 

·• ·· 1 •·· 
! ·-· 
l. 

or any 
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0 

f\. \__;' 

·any,spring, 
',;) 

o any: sign of,pipirig, 
' _,.·::-.,· ... ;· 

.o . ahy sign of ~lumping,. 
. .... 

6 · .•... ahy . s{~khole' in :the · oU:t~ide ar~a/: ,elf the ; \i.am 

0. 

0 

0 ,. 

0 

· • ~trhctu:ie < sl : · 

· .. · any aircraft accident .near:the ·sttuct:~re(s), 

· any crack 
·:,: ,; . · ... 

··.·any·wef :~J?Ot 'or boggy ,areai 
. . ·.· ·- - . . :- .' . _·--. 

any sei~mic -event (regardless ·,of how sli;ht);; 
' ,· ' ',' .,/ ' ·-•··•· ,· ': . ' ' 

· - . · any~ obstruction in· 'the s:pj_llW'ay, · ·· 

any s±g~ of va:nadi-isrn ~t any str~ctur~ <sL 

water .qn th~ floor pf ·the· ot{tlet -vaui ts,·. 

and/qr. any u~us{ia.1 ·. noi,ses or , vibrations 

. rnechailical $:tructur~s i 

' .. ·:,. 

fro1t1 'the 

· Require;d ke;~pohse: -owner/O~era.tqr -

INVESTIGATION, ASS];:SSMENT: AND RES,Pdt-!SE ', 

A~('REQUIIIBD. ' 

Etnerge~cy .. · M~11agernerit $ystern: -
- .. :· . :- : 

ADVISE' KEY. 9FFI'CALS,. _ 

Regu:1.ar , obseryation by p~r$On~e1 trained Oto look, , 

~~ndit:ioris; that :.would< eff~ct darn iaf~t.~)~~-cuilty is the. 
- '.· ' ,·. 

·F>rirnary' ~ey' to' id~ntifyj_rtg' tli~ conditions estaplis_hJd aboye. 

T,he owneriQJ?erat6r is Salsh ... · r~sponsible, for nc,tipying the . 
. -·: ,•, 

· .. ·. 'Emergen~y Management' system, upon oJ;>serving/i~entifying .. · the 

dondit:i,ori \,ind 'fo:( Provi~i,ng{regula?," ·. stafu~ repp;r::ts .ll~fil the . 
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Obs rvations "Emergency Notification System" for 

add tional guidance 
I 

INUNDATION MAPS 

Whe ever communities or significant numbers of dwellings are 

loc ted in the; flood plain downstream of a dam, an 

inu dation map iis needed to develop an adequate evacuation 
i 

pla 

by 

I 
These mapt; mu.st show an outline of the area covered 

the• dam 
i 

break 
! 

flood in enough detail to identify 

dwe lings and other significant features that are likely to 

be irectly affected. 
I 

This is generally accomplished by 

sup rimposing the flood outline on a existing map. 

Add· tional data : included on the maps are estimated flood 

tra el 1t.ime and'. depth at selected locations. The maps 

sho ld be of sufficient scale and detail to identify clearly 

the areas which would be flooded if large flows occur from 

' 
dam failure, misoperation, or extreme storms. Clarity and 

sim licity are i~portant. 
v 

Therefore, the map scale should 

be such that ail important features can be identified. 

Als , limy neces!sary interpretation instructions will be 

inc uded with the map. 
! 

Gen rally, an infundation map depicting both the breach and 
i 
I 

lar e flood corldition should be included in the plan. 
l 

Alt ough additional conditions could be used, caution must 

be sed to keep ithE; map from becoming cluttered and to keep 

the plan simple enough to be clear and understandable. 
! 
' 
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Generalized breach inundation maps may be used in the plan 

if sufficient for clearly depicting the inundated areas. 

Generalized maps may need to · be supplemented with larger 

scale and more detailed maps<in some areas. The mapping and 

the number bf different . flooded areas must ·be coordinated 
\ 

with NJ-OEM and local officials who are developing 

evacuation plans. It may be appropriate to 9upplement the 

inundation maps with water surface profiles in critical 

.areas. 

For detailed maps, it is recommended that the(best available 

maps for evacuation planning be used. The original plotting 

of the dam failure inundation must be done on topographic 

maps. After the mapping has been approved, the information 

will be transferred to street maps for local planning use. 

The lines delineating the inundated area should be drawn in 

such . thickness ··or form ( solid line, dashed line, dotted 

line) as · to identify the inundation limits as the main 

features of the map . but not bold enough to obliterate 

features which would be inundated by the flood waters. When 

plotting inundatio:p limits between cross sections used for 

the analysis, the lines should reasonably reflect the change 

in water levels caused by topographic patterns and man-made 

features. 

When inundation lines enter the.area of an existing lake or 

reservoir, .they should represent an increase in the water 
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le :of such 'lake or reservoir. Should this increased 

wa er level oveftop a .dam, the appropriate inundation lines 
' 

sh uld extend downstream of such dam. 

Fo dams not in 1 series but which affect a common downstream 

ar it is ~sually adequate to consider the breach 

co for each dam individually unless special 

' co would warrant multiple failure considerations. 

Br ach:inundation lines of such dams then should consist of 

a enveloping the lines for the individual beaches when 

co .on areas would be inundated. 

When · development of the flood plain below some dams is 

sparse, preparation of inundation maps may not be warranted. 

Flo di~g information can be readily provided by vicinity 
I 

with pertinent information at the key locations. 

key ,locations can be estimated by interpolating 

data from locations upstream and downstream of their site . 

.rmation on depth of flooding and time of travel for 

ds.to reach specific locations must be provided. 

OBSERVATIO 

out regula?; observation (see difinitions list) by 

personnel, the safe operation and maintenance of any 
I 

could be compromised. Therefore, owner/operators of 

I 
Class I Dains will provide for an observation check by a 

trained person .on a daily basis. The observer will use a 

checklist (approved as part of the EAP) to guide their 

obs rvation.s and record the findings. The requirement is 
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the same for owner/operators of Class II Dams, except the 

frequency of observation is reduced to. once each week. (To 

be done cin a Monday or ·Tuesday). 

OWNER/OPERATOR ORGANIZ~TION 

I 

The EAP will contain sufficient charts/diagrams and written 

data to describe the owner/operators organizational 

structure and functioning in relation to operations, 

maintenance, and response to any emergency conditions at 

their dam(s). 

RESPONSIBILITIES 

The following are the assigned .minimum responsibilities 

regarding dam emergencies · which will be reflected in the 

EAP. 

owner/Operator 

The owner/Operator will be responsible for: 

0 Daily observation of the dam(s) 

weekly), 

(Class II 

o identification of any emergency condition, 

0 notification of authorities (the Emergency 

Management System as identified in specific plans) 

and appropriate parties, 

o Implementation and direction of emergency dam 

repairs, 
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l 

- •-- o ---- prov;isi of technical -assistance to Emergency 
- - -

ciffic:j..als when necessary, and within, - -

annual and upda.tirig'of the EAP, 
-- -

da·i~y t sting-_ of the E:mergericy Notification . System -

- (ENOS) , --
{ 

a.nd :mon hly testing of the 1 Dam Breach warning 

-- sys'tem ( ABREWS) ~------ -

Miriagement •- -, State 
· 1 

. NJ-OEM "f, • . 
• assume Iontrol and coord.iria:t:ibn of -all 

.:::::::,.::. accordance with PuQlic 

emergency 
-, 

Law ·.---when 

provide assistance tb the involved murricipalities -

and counties (when_ requested and beyond _their 

capa:biliti'es), in: 
. -

- , co trolling. -.access to threatened or _ flooded . '• .. , 

areas;_ 

providing heli~opte/ assistance for - medical 

evacuation, search ana. rescue missions, -
. - . 

-w,i ning the_ public, 
:_ ·,' .- '.. - - : . : .· 

coordinate s~ecialized a:ss;i.stance ,as required' 

notify_ p:topriate State a9encies, . 

noti.fy appropriate -co~nties 

-·condition~, 

of :any .- - declared 

conduct edodic testing of the EAP, 

and ct annual review 9f the EAP. r 
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n 

. . . 

Emergency Management.-_County 

. The County O.f'fice of Emergem;::y will be re~porisible for: 

. o ·. passing war-ning of emergency conditions· at . a dam to 

all threatened_municipal.i,ties, 

o providing assistance to the. municipalities in 

fulfilling their, emergency responsiblities, 
- . . . 

- o· and'moriitor testing of the Dam Breach Warning 

System -(DABREWS} • . 

Emergency Management - Municipalities 

-The • municipal Office . of Emergency ManageiµE!nt is 

responsible for: 

.o • warning · the public of emergency conditions at a 

. ··o .· implementing arid directing required evacuation of 

threatened areas, 
( 

; .. o · _ establishing .· ··Reception · Centers , · for evacuated 

·pecople, 

o- securing ahd ¢ontrolling access to evacuated areas,-

o and conducting Rescu_e and Recovery Operations as 

required. 

STANDARD OPERATING PROCEDURES• 

Just as a CHECKLIST is reqtiired for certain key /essential 

steJ?S· and actions to be taken by various .personner du':ring. an 

em~rgehcy, there . is. also a .need for petailed operating . 

·. procedures. The. ''Standard op:erating Procedure" (SOP's) must 

( 
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not only make !!.tandard the way, time, or sequence an 

esse tial task is accomplished, it must contain details on 

how to accomplish the task. Several functions such as 

owne /operator personnel responses during specific emergency 
I . 

conditions at the dam are obvious candidates for SOP's (see 

atta hment 4-G for sample). The NJ-OEM will coordinate with 

the owner/operator during the EAP preparation as to 

func ions or tasks that require SOP's. 

TRAINING 

Trai ing of personnel involved in the emergency action plan 

must be conducticed, to ensure that they are thoroughly 

fami iar with all elements of the plan, SOP's, checklists, 

and helr duties thereunder. Availability, serviceability, 

and use of equipment needed for response to emergency 

cond, .tions at the dam musl be reviewed regularly with 

invo ved personnel. Technically qualified project personnel 

shou d be trained in problem detection, evaluation, and 

appr priate remedial (emergency and non-emergency) measures. 

This is essenti;,,l for proper evaluation of developing 

situ tions at all levels of resonsibility which, initially, 

must be based on site observations. A sufficient number of 

pers nnel · should be trained to assure adequate coverage at 

all times. The! owner/operator's training plan will be 

incl ded as part of the emergency action plan. Exercises 

simu ating dam . failures are excellent training mechanisms 

for assuring readiness. Cross-training in more than· one 

4-18 June 1986 



respc:ms,ible positio11_ for each individual is . advisable in 

· order to provide ,~1 terhates: • A careful record by roster 

mus~t be kept of training c~mpleted and xefresh~r training 
.. ' -: .. 

cox1ducted: • . 

WARNING 

Public warnil}g · is the x:esponsibility of· th~ Emergency 

.. · Management .Sys:tem a:s sodn, as they have -been. notified by the·.· 

dam owner/operator of an eme:i::gency condition. The public 

warning w11l normally be acc.bmpl·ish~d by the loca:1 emergency 

management off ice at · each . mbnicipality. • Methods \1sed ·. to 
-·· . . 

alert and warn the public may vary within eadh municipality 

but will generally .utilize th.e fellowing:•·· 

1. . s~uriding of the: .standard -3 to 5 minute alert signal 

• (steady tone), ~n all · aviilable · stationary sirens 

and other signal devices. 

2~ <Emergency Broadcast· (EBS) · announcements oi:(. lo~al . 

radio stations advising the public -of the existing· 
. '· .. . . . ' - -. I ' . . 

. . . 

· emergency condi tioh with ins,tructiorili; regarding 

. ·· .. requi~ed protective actions . (i.e. stay tuned for 
. . . 

further · .· · informatiqn ,. · prepare . for .. po$sible 

evac-qation, evac::uate ,. etc .. ) • 

· 3. ·Dispatch· of · emerg~ncy . vehicles . (po1ice, fire, 

. rescue) eq~ipped wit~.•. Ju~lic. ciddress . spea){ers into·._·'· . 

$elec;:t~d area~ whkh wotiid have to be evaucated. · 

• These · u_nits, would sound .. their . vehicle sirens and 
.•· ·.· 

then make em~rgency annquncem~nts.over the vehicle 
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PA (or else knock on doors). The announcement 

would usually be a brief alerting as to the 

emerge~cy with instructions to tune in their EBS 

radio station. (This method is usually used to 
I 

warn areas which cannot be alerted by 1. above, or 

for ad;di tional warning coverage for areas in the 

greate$t danger. 

In addition to the public warning discussed above, owner/ 

op rator's of Ciass I Dams may be required to install a "Dam 

Br ach Warning :system" (DABREWS - SEE NOTE). The intent of 

th s w~rning system is to provide people with an early life 

sa ing. warning : in the ,(unlikely but possible). event of a 

su den: unexpected ·dam break/breach. Such an event occurring 

wi hout the us-qal advance warning signs which provide the 

op ortuni ty foi- emergency repairs and a more orderly 

wa ning, could . result in significant loss of life. (The 
i 

su den, unexpected breach of a dam could occur as the result 

of a major earthquake, aircraft crash, or sabatoge/terrorist 

ac ivities.) Attachment 4-H reflects the State recommended 

er teria for in~tallation of this system. 

requirem~nt is currently being reviewed for 

as a mandatory requirement. 

4-20 June 1986 



( 

ATTACHMENT 4-A 

LIST OF MANDATORY ELEMENTS IN THE EAP 

AUTHORITY 

CHECKLISTS 

COMMUNICATIONS 

CONCEPT OF OPERATIONS 

DAM BREAK ANALYSIS 

DAM, STORAGE AREA, SITE DESCRIPTION 

EMERGENCY MANAGEMENT SYSTEM 

EMERGENCY NOTIFICATION SYSTEM 

EMERGENCY REPAIR ACTIONS 

EMERGENCY REPAIR RESOURCES 

EVACUATION 

IDENTIFICATION OF EMERGENCY CONDITIONS 

INUNDATION MAPS 

OBSERVATION 

OWNER/OPERATOR ORGANIZATION 

RESPONSIBILITIES 

STANDARD OPERATING PROCEDURES 

TRAINING 

WARNING 

4-A June 1986 





INSPECTOR 

OBSERVATION 

RBOGGYAREA 

OBSTRUCTIO 

CIVIL DISORDER 
AIRCR 

OTHER 

ATTAlJ-lMl-i'I\J'l' 4-.!J 

SAMPLE iCKLIST 

OBSERVATION/RESPONSE CHECK LIST 
0 PROFESSIONAL STAFF 
0 SECURITY 
0 MAINTENANCE DATE 

LOCATION/STRUCTURE 

SPRUCE RUN ROUND VALLEY 

AM SOUTH DAM NORTH DAM DIKE 

SHIFT/TIME 

•RESPONSE: 1- NO ACTION, CONTINUE INSPECTION, 2- CONDITION I , ACTIVATE ENOS, SIRENS,3- CONDITION][ , 
NOTIFY DUTY OFFICER, 4- CONDITIONm , NOTIFY DUTY OFFICER, 6- ADVISORY CONDITION, NOTIFY 
DUTY OFFICER, I- ADVISORY CONDITION, NOTIFY DUTY OFFICER AND STATE POLICE, INSPECT FACILITY 
STRUCTURES, 7- ADVISORY CONDITION, NOTIFY DUTY OFFICER, STATE POLICE 

REMARKS 
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ATTACHMENT 4-C 

SAMPLE CHECKLIST 

PAGER Ct-ECKLJST 

CALLED TONE VOICE 
PERT MEMBER NOTIFIED BACK WORKING WORKING 

1 Galley 

2 . Chase 

' Myers 

4 Kroeck 

5 Gross 

6 

7 Evans 

/ 

8 Savidge 

9 Hofmann, C. 

10 Hartl 

11 Buss 

12 F"amularo 

( 

( 
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ATTAL;J:tM.t;NT 4-IJ :SAM.t'.L,t; (.;J:t,t; U<.Ll ST 

EOC ACTIVATJ(IN CHECK LIST. 7 OP.ENI NG THE OPERATIONS ROOM 

NUMBER ACTION ITEM 

1. ESTABLISH SIGN-IN ROSTER~ 

2. CHECK EQUIPMENT, SUPPLIES, AND FORMS FOR 
POSITION SELECTED OR ASSIGNED. 

3. TURN-ON CALL DIRECTOR BELL SWITCHES. 

4. OBTAIN TIME CHECK BY PIALING 976-1616. SET 
OPS ~OOM CLOCK ON CORRECT TIME. 

5. CHECK "BREAK-HUNT" SWITCHES ON BOOTHS 1-8 IN 
Message Center. (NOTE - 5 AND 6 SHOULD BE 
DONE BY SAME PERSON}. 

6. . OBTAIN CURRENT WEATHER STATUS BY: 

A. ·. PICK UP WEATHER. TELETYPES AT TELE-COMMUNI-
CATIONS. 

B. CALL NWS FOR THE ii EMERGENCY AREA" FORECAST: 

(l) NYC. NWS FOR AREA NORTH OF MERCER AND 
OCEAN COUNTIES - 212-399-5571/5579. 

(2) PHILADELPHiA NWS FOR REGION III AND 
MERCER/OCEAN - 215-597~0845 
215,-597-3640. 

C. POST DATA ON 'WEATHER STATUS BOARD. 

7. POST ANY SPECIAL MAPS NEEDED. 

8. SET UP REQUIRED PLANS AND/OR CHECK LISTS. 

9. POST KNOWN SITUATION ON MAP(S) AS APPROPRIATE. 

10. SET UP GOVERNOR'S HOT LINE AND POST RADIO IF 
REQUIRED 

11. DECLARE THE EOC ACTIVATED BY: 

A •. ~OTIFYING TELE-COMMUNICATIONS THAT EOC OPER-
ATION IS ASSUMING CONTROL OF EMERGENCY TELEPHONE 
LINES (NGS AND 882-4200) AS OF (24 HOUR TIME}. 

B. POSTING EOC ACTIVATION ON THE STAT BOARD 
AS FOLLOWS: 

(1) · (24 HOUR TIME/DATE} LIMITED ACTIVATION 
OF EOC DECLARED FOR (LIST TYPE} EMERGENCY. 

(2) (24 HOUR TIME/DATE} MAJOR ACTIVATION 
(PARTIAL MANNING} OF-EOC DECLARED FOR 
(LIST TYPE} EMERGENCY. 

4-D 

COMPLE:TED 
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ATTACHMENT 4-E 

EMERGENCY MANAGEMENT. 
CHAIN / 

FEMA 
Federal Emergency 

Management Agency 

.New Jersey Offtee of 
Emergency 

(NJSP) 

County Office of 
Emergency Management 

Municipal Offtee of 
Emergency Management 
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ATTACHMENT 4-F 

SAMPLE RESOURCE LIST 

TABLE C-2.SUMMARY OF MATERIALS AVAILABLE FROM OFF-SITE PRIVATE 
CONTRACTORS 

LUMBER CONTRACTORS 

Approx. Estimated T . I Co. Name 1- X 611 Distance Travel ransportat1on 24-hour 
Telephone No. 4 X 4's sheathing Location to SR Time Available Phone 

Amerman Yes Yes · Neshanic 15 miles 30 min Yes No 201-369-5511 

Cal-Lum Yes Yes Califon 8 miles 15 min Yes 201-832-2884 201-832-2111 

Cal-Saw Yes Yes Califon 8 miles 15 min Yes 201-832-7812 201-832-2101 --
Conklin -

201-852-2922 Yes Yes Hackettstown 20 miles 45 min Yes No 

--, Country Yes Yes Hampton 2 miles 10 min_. Yes 201-735-5448 : 201-537-2113 

Fox Yes Yes Clinton 3 miles 10 min Yes 201-735-4224 201-735-5178 

Hunt-Bldg Yes Yes Flemington 10 miles 20 minutes Yes No 201-782-5121 

Hunt-Lum Yes Yes Annandale· 201-735-7137 1 mile 5 min Yes 201-735-8131 
' 

SAND, GRAVEL, AND RIPRAP CONTRACTORS 

Approx. Est. 
Co.Name Distance Travel - Trans. 24-hour 

Telephone No. Sand Gravel Riprap Location to SR Time Avail. Phone 

Flemington Yes Yes No - Flemington 13 miles 30 min Yes No 201-782-2021 

Lentine 
Yes 201-537-2135 Yes Yes Glen Gardner 1/4 mile 5 min Yes No 

-' \ \ Oldwick . i ! 

1 201-439-2131 Yes Yes Yes Oldwick 7 miles 20 min Yes No 

June 1986 
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ATTACHMENT 4-F 

SAMPLE RESOURCE LIST 

TABLE C-3. SPECIFICATIONS FOR ON-SITE EQUIPMENT 

' TYPE QUANTITY Hn1uPrl s:it. CAPACITY 
CFOT SRRV 

Aerial Ladder Truck · 1 0 1 38-foot reach 
--

I 
I 

0 3 5-yard, 8-ton 
Dump Trucks 4 

.,.. _________ 
-------- ---------------------------------------------------1 0 2-yard, 3-ton 

M.F. Loader/Backhoe (3/4-yd. Bucket) 
Front-end Loaders 3 0 3 Case Wheeled Loader (3 /4-yd. Bucket) 

Cae Crawler/Loader (1/2-yd. Bucket) 
1 

2 0 (1) Portable 100 Volts 
(1) 3000 Watt 

Generators 3 -----------· -------- ---------------------------------------------------(\ 1 0 (l) . 3500 Watt 
I I 

L. 

0 4 (3) 150 GPM 
(1) .600 GPM 

Pumps 7 ----------~------- -- •---------------------------------------------• I 

3 0 (2) 140 GPM 
(1) 200 GPM 

Rack Truck 1 0 1 2-1/2 Ton 

Speed Loader 1 0 1 3-yd. Dump, 15-ft. Reach, 1/8-yd. Bucket 

(2) Slope Runners, 55 hp 
(1) Bug, 18 hp 
(2) Cubs, 20 hp 
(1) Kubota, 17 hp 

Tractors 11 0 11 (1) Ford, 18 hp 
(1) Ford, 55 hp 
(1) International, 63 hp 
(1) MF, 61 hp. 
(1) Hustler . ../,,...-----,__ 

t:rOT: CANAL FIELD OFFICE IN TRENTON 
SRRV: SPRUCE RUN/ROUND VALLEY RESERVOIR FACILITIES 
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L.l...L .1.1--iv1.1.r1..1:J1'1 -1 4- r 

SAMPLE R RCE LIST 
TABLE C-4. A SUMMARY OF HEAVY EQUIPMENT AVAILABLE FROM OFF-SITE PRIVATE CONTRACTORS 

Co. Name EQUIPMENT Approx. Est. Trans. 24-Hr. 
Telephone No. Bulldozers Earth loaders Backhoes Oumptrucks Loe. Dist. to SR Travel Time Avail. Phone 

Apgar 1 1 1 2 Annandale 4 miles 10 minutes Yes 735-5750 201-735-5248 

Aron 2 0 2 2 Stockton 20 miles 45 minutes 201-996-6281 Yes Same 

Barbiche 2 2 3 5 Flemington 13 miles 30 minutes Yes Same 201-785-5422 

Barkman 0 0 1 1 Califon 8 miles 15 minutes Yes Same · 201-832-7757 

Barry 0 2 1 1 Milford 8 miles 15 minutes Yes Same 201-996-6689 

Blaufuss 1 1 2 1 Califon 8 miles 15 minutes Yes Same 201-832-7751 

Franke 1 1 1 2 Ringoes 18 miles 40 minutes Yes Same 201-782-6461 

Kirk 1 2 2 2 Flemington , 13 miles 30 minutes Yes 782-0664 201-782-6108 

Mannon 4 4 4 7 Flemington 13 miles 30 minutes. Yes 782-6921 201-782-4770 

Poniatowski 6 0 5 0 Flemington 12 miles 20 minutes Yes 201-782-3514 No 

Williams 0 0 1 1 Califon 6 miles 15 minutes Yes 201-832-7603 Same 

Wright 1 2 0 1 Glen Gardner 6 miles 15 minutes Yes 638-8211 201-832-7151 

Zim 1 1 1 l Hampton 5 miles 10 minutes Yes Same 201-537-2531 
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ATTACHMENT 4-G· 

SAMPLE SOP 

. CONOITION-SPECIFiC OPERATING PROCEDURES 

Condition I 

1. Security guard (or pubHc) observes: 

. \. . . -·.' 

A DISLOCATION OR FAILURE OF ANY RESERVOIR STRUCTURE, WHICH 
ALLOWS FOR AN EXPANDING UNCONTROLLABLE DISCHARGE OF · 
WATER . THROUGH ANY OF. THE . DAMS, DIKES; F'OUNDATIONS, OR 

•• .• •• ••• • C • • 

· ABUTMENTS INDICATING A BRE.A.CH IS OCCURRING. · 

2. If the public has observed a Condition I,, the Dispatcher immediately sends the 
security guard to verify condition. - · 

3. · . If the security guard observes the -Condition _ l, he immediately notifies the 
Dispatcher of a Condition I at --,..-.,---- structure(s). 

4. - Dispatcher repeats his understanding of Condition. I to Security OHicer; 

• . if Security Officer agrees that this is in fact a Condition I, and 

• if there is no senior person on-sit~, Dispatcher begiris warning procedure. 

5. The Dispatcher radio~activates the sirens. 

6. The Dispatcher notifies ENOS parties of a Condition i at . . _ structure(s)~ 
- . . . - .· . --.---:-·-- - ' - . 

7. The Dispatc:her notifies the Duty Officer. 

· 8. The· [)ispatcher (under the direction of the Duty Officer) notifies the Primary 
Eme~gency Response Team (PERT) by emitting an emergency- tone over the pagers. 
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·. < ATTACHMENT 4...:G · 

. SAf.U>LE :sop .. 

9. · .· Each membe of the PERTl will call the Dispatcher. · 

a •. · The Di patF,her will i form them of a, Condition I at ___ _ 
I 
1 ... 
I 

stru~ture(s). 

b • The o· pat\cher will ·' ake a list bf who has called back and their expected .· 
. : . time . f ar/rival~t t e Site or:the Administration Building. , ·. ·. ··. 

. . . . .· •. l .· ... ·. .. . . ·._· · .. · · .. · .. · .. · .. · .· .·· . . .· · .. ·· ... · .. ·•• .... ··• 
lo. . The Dispatch' r (~mder ' the direction of the Duty Officer or seriior person on-

site_)_ rec~Us ppr~pr'iate rejponse · teams ·usi"ng the Teledialer 32, i~forming them . 
that there -is a qondition I at : struc~ure(s) and to report to the Site 
or the Admi is·t~·~tion Buil ing ~s soon as possible. 

I 
, • ·. The D sp.aJche~ Will ~~ep/~ uJi of·'thos~ 'Nho' have :.~een dalled and their_ ; 

n~ . too·· ~ty Of i:.t:, ::n~:
1 
i•:~::n :~~:) :;:~:d::::::::18:::::el If· 

0 

their presenc m:ight impair resc;,lution of the situation. -

. · 12. • . ;he ·~ty of ic.l (a, sen1 person On-site) d/!"'cts .. attein~ts ta reduce water .· "·-
. '· head in the ., ffe~ted '. stru~ ure(s). . i:; .• 

. . . . . , :;_.11, ·. , , , ·.. ,·· < 
-- . · .. · - ' 

· <13. . The Duty 0.fJcet .(or>senio, on~site) ditetts, repair 6perations./ 

. · .... : l : . . . . . . 
. 14. . .·•. Every 15 .• mi ute~ the Dis , atcher (under . the >j:lirection · of the . Duty Officer or ·: 

· senior· person ~n-~ite), reports chang~s in the situati"on -to· ENOS by direct line or 
.. ·;. : . . ' ... ,. ,. . . -· . ' . . .. ' . ,, .· ! : - .. . ,. . - . . . 

by radio: 

person on--si> ~·-····• I m-, · line or by ra 10. 1 . • 

/;. ,'_:_·.: . ,.:. : ' 

:orsitu~tion ,stabJit~ed, the C>µty' Officer. (or senior . 
ihe ~mefg"e'.ncyJw~rning lhrdtitjh ENdS,:by . ~Ire6l · 
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ATTACHMENT 4-H 

CRITERIA FOR DAM BREACH WARNING SYSTEM 

o OPERATIONAL CRITERIA 

Signal sound must be unique, distinct and different 

in sound from that of civil defense and fire 

sirens. 

Signal devices must be sited to provided warning 

for all people who live/work within 30 minutes of 

the flood wave arrival (from the breach - the time 

line as determined in the dam break analysis and 

inundation studies). 

There will be a primary and secondary (back-up) 

method for activation of the signal system. 

Each signal device will have battery back-up for 

activation in the event of primary power failure. 

Each signal device will have a secure power cut-off 

switch to turn the devices off in the event of a 

false or unintentional activation. 

Alternative devices may be approved for small, 

isolated groups of people. 
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Ownership and maintenance responsibilities for the 

system remain with the dam owner/operator. 

o LOC TION CRITERIA 

Th~ signal device should be installed on structures 

located in, outside of, or at a higher elevation 

than the area of inundation, typically at an 

elevation o~ 50 feet above ground surface. 

The signal • device should be located in areas of 

highest a~ient noise and removed from nearby 

residences where possible. 

The signal aevice, when possible, should be sited 

on public bµildings or property. They may also be 

sited on owner/operator property when practical. 

o ACO STICAL CRITERIA 

The system must be designed to provide for 100 

percent notification of the threatened population. 

The minimum audible warning in threatened areas 

should be 75dB. 

Persons sho11ld not be exposed to the sound of an 

outdoor warning signal exceeding 123dB. 
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PROCUREMENT CRITERIA 

Vendors must demonstrate that their signal device 

can produce a unique, distinct, and different sound 

from that·of civil defense or fire sirens. 

Vendors will provide a minimum of three references 

to customers using their product. One of the 

references must have used the product a minimum of 

three years. 
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.· GENERAL INFORMATION : ,,;_:·_·_.·... ·.· :- ': - '-~·: :· :. .' _:. . _- ; . . : . 

The· plan outline listed 'in this _section has beeh developed•· after· 

considering plan outlines .fiom many e>ther ~o'1:rces includitl~ F:EMA's . 

.. Outline for 'Dam Emergency Ac:tion· Plans· .. and ·the gener~t "Em~~geric; 

. Ope~ating Plan", oµtline. used by 'the Etjteigen~y 'Managerttent System~ 
.•·. ·. . ... 

The use of this outline is r~quired fcir standardization benefi·1:.~ ··•·•. 

appiicable to maria9ement, · training, and use. New' Je:rsey Offi'ce . of 
;, : ··. ·, :·· . _:-- ·- .. .- .. ·-• ·.__ . . . : .. 

Emergency Management {NJ,:-:0EM) .· ~ill consider wav~rs: i·eg~rding use of . 

. the outline when justified by unique situations. 

OUTLINE 

I. INTRODUCTION · 

A.• Purpose and Scope· 

·. B. Dani - Site bescripf.ion, 

· c. r'gentificatton. of I:Iaza:ra Area' 

D. Alltho:dty 

II. SITUA'l'IONS AND ASSUMPTIONS 

A. Situations 

1. · Dam General ¢ondit,ion 

2~ · Other 

.B .. · Assumptions . 

1. Probable :Failure Mode$. 

2 . Weather Factors · · 

3. .Human Factors.· 
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III. CON 

_A. 

~prrl oF. oPERA roNs 
. . I . 

· Genbra.1 •-. . i 
B. own;er/C)perat r· 

I • 
-1 

C... o·thl .... \er 

IV. ORG NJ:z]ATION AND RESPONSIBILITIES 

v. 
VI. 

i 

A. 
. i . 

O:r:~anization 
' j ' . ' 

1. ·1 ~per/Q erator 

3. Other 

:2.· Emergenrl y Management 

\B .. Re~pon~ibiH\ies 

.. 1. Owne?['/0 erat;or 

2. 

3. 

y Mana9ement. 

ICATION EMERGENCY CONDITlONS * 

. .. cy 'NOTI AT:i:ON SYSTEM * < 2) 

VIII. RECOVERY: 
i. 

. A. 'l'e I 

1. 

2. After· 

.B. Re :overy 
I 

1. i 

2. 

3.1 
I 

INI:n:IG *, 
.:.):• > 

Report_ 

Assessment 

r Declaration 

i .· -· . . 
INI~TRATION' QF PLAN 

A •. 
. I , . 
Refponsib;I.e Agencies 

I . 

I 
. I 
.I 

I 
I 
I 
I 

I 
I 
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iANNEXES 

r 

B. Distribution 

C. Review/Change/Updating Procedures 

A to 
(6) • (Numbe:r:ed alphabetically as needed) 

APPENDICES 1.: to 

. NOTES: 

(N-umbered. numerical :{;y . as needed) (7) (8) 

1. Asterisk•.(*) sections in the Outline were left without 

recommended sub~divisions to allow greater flexibility 

in tailoring the material .to meet Dam/Site · specific 

.. needs and owner/operator uniqueness. 

2.. Details such as · specific·• phone numbers-,· radio 

frequencies, additional .procedures. and other information 

that might compromise the security and effectiveness of 

the emergency · response . · will be reflected in the . n Communications Annex·· (for limited distribution control). 
', _/ 

_3. Emergency. repair actions and, emergency repair resources 

may be covered . in this section, or -partly -. in this 

section with. more __ · detailed .,i;nformation included in 

A_nnexes and Attac9ments. 

4. E'VaCU?tion actions will - be found in specific anriexes 

prepai:-ed ?Y the owri.er/oper~tion and municipa].. emergency 

inanagem~nt coordinators for - their own areas of 

responsibility. 

5. - Checkli~ts and SOP' s will be prepared ana. .- included a$ 

attachments wherever appropriate. 

6. Annexes will be prepared by: 

a. · owner/Operator 

(1) Internal OperatingProcedures (optional) \ '• 

5-3 June 1986 ; 



b. 

(2j) Communications 
' 
1 

Emergency Management 

(1~ New Jersey - OEM 
r 
1 

(2]) Each County OEM Involved 

(:3!) Each Municipal OEM Involved 

c. Vojlunteer and Other Agencies 
J 

(Wp.ich · have accepted responsibilities under 
I 

th~ plan). 
i 

7. Th~ inundati~n map(s) prepared from the dam break 
i 

ana.lysis wilil be appended to the EAP. 

8. Th~ map depicting the .· area covered by the Dam Breach 

Warning Syst~m (DABREWS) will be appended to the EAP. 
! 

' < • 

9. Attachments !may be included to any section, annex, or 

appendix required. They will be numbered 
. i 

alphabeticalily (A to 
• I 

as needed) for sections and 

appendices. • · Attachments to annexes will be numbered 

nu~erically ( 1 to ___ as needed) . 

i. 

i 
' 
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SECTION.6 

..• J\NNEXES' 

.... ,:·.: .. ·. •. ·_ .. ·· 

-·. ' GENERAL 'INFORMATION' ,'' 

Annexes will: be. prepared by all. agencies.·. who. hav:e been assigIJ,ed pr ·. . . ' 
. ,. . 

. acceJted responsibilities :j_n'the · ••:sasic''· Plan~>; The purpose of the annex·· 

is to tefl~ct nhown: die agency w~ll implem.ent it Is respon.sibilities. 

Annexes ~ay also•· be util~zed to: reflect sensitive information which ( for ·., . . . . . '•. . . . ' . .,_. ' ·. . ·. --· . 

s~curity ahd effective response reasons) will be limited in 

·. distribution. This t~i1:pe of annex will not be available in qopies of the 

plan distributed outside of ;, . the owner/operci.tor and the Emergin¢y 

Management syste1t1, (i.e. Public Library}. The use .of·thi's outline is 

required fo:r.. standardization be~e:fits · applic$le .· · to management:; 
" ' 

training, an'a 'use·. The ... Ne~ .,Jer:;:,ey ·. Gffic~:_of. Emergency .. -·Management 

(NJ;,..OEM) will consider wavers re;arding use of the outline when 
,· . . ·. : 

·justified by unique situa:t:ions. 'T,:l:l¢ topics in the outl~ne apply only to 

·the. area and functions fa.ll;i.ng within t11e. '.,responsibilities and. 

jurisdictions of the agency preparing the annex. 
. . .-. 

OUTLINE 

:t. INTRODUCTION -

A~ - Purpose .and Scope 

B.. Dam-_ name, · lqcatiqn, direction and . distance from a9ency 

.preparin_g _annex._ 

C. Identification o( Hazard Area (within jurisdiction).' (2 ) 
. . •' _··' . /.. . . . . ·_. . . . ': 

D •. ' ·Authority_ (ind,.ude loc;:;ci.l ordinan~~s). 
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II. 

III. 

IV~ 

v. / 
/ 

VI. 

SITU TIONS AND AS!SUMPTIONS 

A. 

B. 

Situations 

Assumptions 
i CONC PT OF OPERAT!IONS 

A. 

B. 

c. 

General 

Agency 

Other 

ORGA IZATION AND ~ESPONSIBILITIES 

A. 

B. 

Organization1 
I 
i 

1. Agency 

2. Other 

Responsibili:ties 

INTE NAt TASKING i ( 3) 
' 

EMER ENCY NOTIFICATION SYSTEM 

A. 

B. 

c. 

Twenty-four kour Reception Point 

Alert/Notifibation of Key Officials 

Implementing! Public Warning 
I 

' VII. EMER ENCY RESPONS~ ACTIONS 

A. 

B. 

C. 

D. 

E. 

General 

EOC Activati~n and Operations 

Public Warni;ng 

Opening Reception Centers and Shelters 
t 

Implementing\ Evacuation 

' 1 .. Traffic Control Check Points 

2. Transpo~tation Assistance 

3. 
I 

Special] Assistance Requirements 
! 

6-2 June 1986 



4. Area Inspection and Security 

5. Access Control Check Points 

6. Rescue and Recovery Operations 

F. Darn Emergency Checklist/SOP's 

1. Darn Breach Condition 

2. Darn Emergency Condition 

3. Darn Warning Condition 

4. Darn Advisory Condition 

VIII. EMERGENCY TERMINATION AND RECOVERY 

A. Terrnin.ation 

1. Critique 

2. After Action Report 

B. Recovery 

( 1. Security 

2. Damage Assessment 

3. Disaster Declaration 

IX. TRAINING 

X. ADMINISTRATION OF ANNEX 

A. Responsible Agencies 

B. Distribution 

C. Review/Change/Updating Procedures 

ATTACHMENTS 1 to (numbered numerically as needed and and marked 

section or sub-section they are supporting). 
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NOTES: 

1. 

2. 

3. 

The heading and title of the annex should read/look like the 

following s<;1mple: 
1 

A~EX A TO WATERFALL DAM EAP 
i 

WASHIN$TON TOWNSHIP, WHAT EVER COUNTY. 

Use street i names, landmarks, development names, etc. , to 

clrarly ide~tify hazard area t}:lat would be flooded/damaged 

if;the dam }preached (according to inundation maps). 
i 

ALL respon~ibilities assigned/accepted as reflected in 
i Section IV~, must be tasked or assigned to some department 

or fuhction.:j.ng unit within the agency for action. 
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SECTIONr 7 

PLAN APPROVAL AND ADMINISTRATION 

GENERAL 

The owner/operator is responsible for the publication and 

distribution of the Emergency Action Plan (EAP), including 

Annexes and Appendices. However, should any contributing agency 

fail to submit their annex to the owner/operator within the 

agreed time frame, they will become responsible for publication 

and distribution (of the annex). 

PREPARATION 

The complete EAP should be printed on good quality paper with the 

print large enough for easy reading. The Plan must also be 

printed with sufficient margins to allow hole punching for filing 

the Plan in a loose leaf notebook cover. Each page will have the 

printing date in the lower right hand corner and the page will be 

numbered so as to identify the section, annex, attachment etc., 

to which the page belongs. 

APPROVAL 

All EAP's will be approved by the New Jersey Office of Emergency 

Management (NJ-OEM) and by the New Jersey Department of 

Environmental Protection, Division of Water Resources, Bureau of 

Flood Plain Management, Dam Safety Section (NJ-DSS) for dam break 

analysis, inundation studies, and owner/operator emergency repair 

response. The final draft will be submitted in two copies to:. 
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NJ-OEM wi 1 

Ne;w Jersey State Police 
Office: of Emergency Management 

River Road, Box 7068 
West Tr~nton, New Jersey 08625-0068 

Attent!ion: Dam Safety Officer 

forward I ope copy to NJ-DSS for their review and 

approval. When the reyiew (with any required changes) has been 

completed, N~-OEM/NJ-DSS will issue the owner/operator an 
i 
I 

approval p ge for inser'.tion/printing with the approved plan. 

WAIVERS 

Request for waivers or changes to any requirement in Part IV of 

this m~nu 1, the Dam Emergency Action Planning Guide, will be 
' I 

! 

submitted to NJ-OEM ati the same address shown in the "Approval" 

paragraph (in: this secition). The letter. requesting the waiver 

will cle rly: 
! 

identify 
! 

which requirement(s) the waiver is 

requested for'and why ihe waiver is being sought. Documentation 
I 

supporting such request!s is required. 

DISTRIBUTI N 

The total number of co~ies for each plan and their distribution 

will be d tel'.l[lined du:rring development by the owner/operator in 
. ! 

coordinati n with NJ-OE~/NJ-DSS. 

Normally 

However, ny 

to ,a plan are required on an annual basis. 
i 
I 

changes ithat would have 
! 

an adverse· effect upon 

emergency response andj public safety will be made immediately 
i 

through a "O,hange Notice" issued by the responsible agency 

creating he change ,as an "Immediate Action Change". The 
I 

-------- immediate action chan9'e notice may request a "Pen and Ink" 
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correction of the previous material if the change is sinall . and· 

there is space · in the area on the. page being changed to pen in 

the new information. When a "pen and ink" change is not 

feasible, a new printed page for insertion must be provided.with· 

the "Immediate Action Change Notice". Please note the "immediat:e 

action change . noticei•. for. correction is only permitted for. 

immediate changes which · would effect emergency respc;ms~, ano. 

public safety. 

The regular '_'Annual Revision Change,; ·will ·always have "new pagesl' 

printed for insertion in the plan. The anniversary of the 

publication _ date is the. required date· for the . annual revision.· 

unless a different date is negotiated with NJ-OEM. 

Attachment 7-A show samples · of immediate action and annual 

revision'"change notice" co'(er: sheets and changed material pages 

which will be followed for standardization in maintaining EAP' s 

in New Jersey. 

Revisions -.that are oniy updating material (i.e. phone numbers, 

titles, organizational charts, etc.}, do not have to be approved 

by _NJ-OEM/NJ-DSS prior to o.istribution. Revisions changing 

policy and/or procedure!:; . will require review and approval by 

NJ-,OEM/NJ-DSS. 

- 7-3· 
f 

June 1986 
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ATTACHMENT 7-A 

SAMPLE CHANGE NOTICE 

WATERFALL DAM EMERGENCY ACTION PLAN 

CHANGE NUMBER l April 30, 1986 

IMMEDIATE ACTION CHANGE 

1. PURPOSE 

This change corrects · the secondary contact phone number 
for the State Warning Reception Point, in the Waterfall 
Darn EAP, Annex C, Attachment 1, Page C-1-1. 

2. ACTION 

Make the following "Pen and Ink" correction. 

LOCATE: State Warning Receiption Point (609) 253-4233. 

CHANGE TO: State Warning Receiption Point (201) 253-4233. 

3 • EFFECTIVE DATE 

Immediate upon receipt. 

(Signature) 
John J. Jones, President 
Plenty Water Company 

7-A-1 June 1986 



ATTACHMENT 7-A 

S:AMPLE CHANGE NOTICE 

WATERFAL,L DAM EMERGENCY ACTION PLAN 

... CHANGE NU ER 2 May 1, 1986 

2. 

3. 

IJ'1MEDIATE ACTION CHANGE 

This changes th~ Title/name and definition of a dam breach 

AC 

(S 

I 

condition in the Waterfall Dam EAP, Section I, 

ATTACHED) 

~EMOVE: 

INSERT: 

DATE 

ediate upon 

I ~age I~5, 

P;age I-5, 
I 

~eceipt. 

dated January 1986. 

dated May 1986. 

(Signature) 
John J. Jones, President 
Plenty Water Company 

7-A-2 June 1986 



Cl. .l. .L.Il.\..rlU.U.:.J.'~ J. / - t"1. 

SAMPLE PRINTED CHANGE PAGE 

Emergency Management - Munklpalitles 

The municipal Office of Emergency Management la responsible for: 

• warning the public of emergency conditions at SR/RV, 

• Implementing and directing required evacuations of threatened areas, 
/ 

• establishing Reception Centers for evacuated people, 

• securing and controlling access to evacuated areas, and 

• conducting Rescue and Recovery Operations as required. 

IDENTJFIC A TJON OF EMERGENCY CONDITIONS 

The ,najor objective of dam emergency planning ls to aeve Jives and minimize 
damage. The first task in accomplishing this objective ls the timely Identification of 
emergency conditions. Procedures for identifying the four emergency conditions of 
varying severity follow. 

DAM BREACH CONDITION 

A faihre condition is defined as: 

• a dislocation or failure of any reservoir structure, which allows for en 
expending, uncontrollable discharge of water through any of the dams, 
dikes, foundations, or abutments, indicating a breach is occurring. 

Required Response. Evacuation, rescue, and recovery. 

I-5 May 86 

7-A-3 June 1986 



CHANGE 

,n 

ATTiCHMENT 7-A-

PLE CHANGE NOTICE 

: ,--·. -.·_.· __ ·' .. :::> ' . 
. DAM EMERGENCY ACTION PLAN 

Jurie 1, 19s6 

.·· ... 

ANNUAL REVISION;; 

rie:w pr cedures • for -emergency repair,<ac~ions, ·a:p~: , 
·.updatin -of ,' outd~ted/changed narnes/titl~s/pho:ne; 

.· .... ·,... ; .. ·.·· 

-l·-.. _ .. · 
::R!EM0\1'.E 

1· 

. -· . :-· .. 

J:NSER~) ·' 

< fag · I-!s JM~-y '1g 6) 

·p;,,g Aft c;an)Jt~Gi 
l?ag~· 1.:.5 :{June 1986). .• 

'" 

PATE 

.PageA•2~1 (June 1986} 
-;, 

(Signatur~,) .. ·. _ , .-
John J •• Jbnes, President 
lrlenty wdt~~--·_cb,mpariy '' 

' . - . 

. i?ar gra1 h 2 wbµld b~ -c{~- many pages long as: was ri~cess·~l'.'y 
- :to ist al;I. page: being removed 9-nd thOSf;! being ,inserte_d. 

' ' 

7-A.-4 June 1986 



ATTACHMENT 7-A-5 

SAMPLE PRINTED PAGE CHANGE 

Emergency Management - Municipalities 

The municipal Office of Emergency Management is responsible for: 

• warning the public of emergency conditions at SR/RV, 

• implementing end directing required evacuations of threatened areas, 

• establishing Reception Centers for evacuated people, 

• securing and controlling access to evacuated areas, and 

• conducting Rescue and Recovery Operations as required. 

IDENTIFICATION OF EMERGENCY CONDITIONS . 

The ,najor objective of dam emergency planning is to save lives and minimize 
damage. The first task in accomplishing this objective is the timely identification of 
emergency conditions. Procedures for identifying the four emergency conditions of 
varying severity follow. 

DAM BREACH CONDITION 

A failure condition is defined as: 

• a dislocation or failure of any reservoir structure, which allows for an 
expanding, uncontrollable discharge of water through any of the dams, 
dikes, foundations, or abutments, indicating a breach is occurring. 

Required Response. Evacuation, rescue, and recovery. 

I-5 June 86 

7-A-5 June. 1986 



ATTACHMENT 7-A 

SAMPLE PRINTED PAGE CHANGE 
FIGURE A-1. CHAIN OF EVENTS AND COMMUNICATION METHODS UTILIZED 

ENOS 
or Telephone 

ENOS 
or Telephone 

( 
'---· 

SECURITY OFFICER 

Portable or Mobile Radio 
or Telephone or In-Person 

CONDITION I 

SIREN 

Radio-activate or 
Manually Activate 

CONDITION II 

SIREN 

Radio~activate or 
Manually Activate 

OWNER'S 
DISPATCHER 

Teledialer or Pager or 
Mobile Radio or Telephone 

TEAMS 

Teledialer or 
Telephone 

DUTY OFFICER 

PUBLIC 

Telephone or In-Person 

CONDITION III . ADVISORY CONDITION 

TEAM? ENOS TEAM? TEAM? 
or Telephone 

Teledialer. or Teledialer or Teledialer or 
Telephone Telephone Telephone 

A-2-1 June 
) 

7: ) Jun( 
" 

86 

)% 



APPENDEX 
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TYPES OF DAMS 

AND 

WHY DAMS SOMETIMES FAIL 
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C 

TO: .. 

· ·. · ,CREDI'I' FOR C,OPYRIGHT MATERIAL 

' : ' .· .. 

NEW. JERSEY DAM. OWNER/OPE~TORS .. ·.· 
. E.MERGENCY ~1ANAGEMENT PERSONNEL . 
ALL OTHER INTRESTED PERSONS 

THE STATE OF NEW JERSEY, OE'FICE OF ~MERGENCY J1ANAGEMEN'I', -

WISHES TO EXPRESS OURAPPRECIATIONTO PROFESSOR GEORGE 'F.SOWERS . 

. AND THE LAW . ENGINEERING TESTING COMPANY FOR ·THEIR GRACIOUS. 

PERMISSJO~ TO. REPRINT THE FOLLOWING PRESENTATION ON "TYPES OF .. 

·DAMS.AND .WHY DAMS SOMETIMES FAIL.". THIS MATERIAL PROVIPES 

EXCELLENT.INFORMATION WHICH ALL OF OUR EMERGENCY MANAGEMENT 

PERSONNEL NEED TO UNDERS'l'AND, ESPECIALLY. THOSE WHO ARE INVOLVED 

IN DAM EMERGENCIES. 

·JOSEPH.J, CRAPARO'rTA, MAJOR 
DEPUTY STATEDIRECT0R 

. OFFIC:E ·OF EME~GE!JCY MANAGEMENT . 

A-1 August 1986 





TYPES OF DAMS AND WHY DAMS SOMETIMES FAIL 

DAM SAFETY WORKSHOP, FEMA REGION II 

BY 

GEORGE F. SOWERS 

SENIOR CONSULTANT, LAW ENGINEERING TESTING COMPANY 
REGENTS PROFESSOR OF CIVIL ENGINEERING 

GEORGIA INSTITUTE OF TECHNOLOGY 

LAW 
COM,.,.NV 





-

Gravity Masonry-Plan 

-· .. 

Gravity Masonry-
Section 

Grav 1 ~y Masonry-Overflow 

Crib - Plan Arch-Plan ,_..., -
Buttress or Framed Timber-Plan 

Buttress -Section 
Arch-Section 

STRUCTURAL DAMS 
Framed Timber - Section 



Central Core - Section · 

Plan 

Hydraulic Fill - Section 

Homogeneous - Section 

Sloping Core - Section 

Homogeneous Drained~ Section 

EARTH DAMS 

• • 



Sloping Core - Section 

PLAN 

Membrane Section 

Central Core - Section 

ROCKFILL DAMS 



TRANSITION FILTER 

FREE BOARD 

MJNIMUM POOL 

UPSTREAM IMPERVJOUS BLANKET 

. - . . - . .... . .. -. - P'OUNDATtON .. • . . .. 

WU 

- -
- • _Pt:ltYIOUS l'OUNDAT 

OIi 
NCH" • LOW Pt:ltMtAIHUTY 
_ - • tOUNDATION ----.ffl-~N -

IMPERVIOUS FOUNDATION 

NOTE: Not all of thHe component, are ordlnarfly Incorporated Into cmy one dani. 

PARTS OF AH EARTH DAM 

CORE OR WATER BARRIER 

TRANSITION FILTER AND/OR DRAIN 
"CHIMNtV DftAIH" 

COPYIUGffT - LAW ElfC I ffttlt IIM 
TESTJNC CO. • 1910 



Modes of Dam Failure 

1. Hydraulic 
a. Spillway; Overtopping 
b. Surface Erosion 

2. Mechanical: Water Control Systems.· 
3. Seepage 

a. Foundation 
b. Dam 

4. Structural 
a. Foundation 
)::,. Dam 

Dam Failure Lessons 

1. Design Deficiencies 
a. Rely en Rules Alene 
b. Oncccrdinated Design 
c. Ignore Geologic Discontinuities 
d. Ignore Construction Sequence 

2. Construction Deficiencies 
a. Cost-Saving Short Cuts 
b. Limit Field Inspection, Field Testing 
c. Ignore Differences Between Design 

Criteria and Site Conditions 
d. Limit Design - Construction 

Communication 
3. Operation Deficiencies 

a. No Regular Inspection 
b. No Maintenance 
c. No Downstream Land Ose Restriction 
d. No Distress Warning System 
e. No Evacuation Plan 

COPYRIGHT ->LAW ENGINEERING TESTING CO. - 1980 
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1WrtoPph19 Flo- ...,., ..,.,,11.aant, 
wesh I ftt out ,_ 

h•y Failure lro1lon of Spl 11 .. v 

,.,,. erosion Motdllftt of upllr11P 
face •ves. c1,1rrent1 

roe erosion lro1lon of toe by out• 
let lltscharp 

"-11ylng lainfall erosion of 
cla111 f•ce 

Lou of 
water 

Seepage 
• ion or 
;, ,51 

Founciatlon 
sllde 

Upstrum 
slope 

Doi,,nstrum 
•lope 

bcanlve loss of 
weter froe reservoir 
Wtd/or oc:c:a1 Iona I ly 
lncraased H•~ge or 
Increased 9roynd water 
levels near reservoir 

Progressive lntemal 
el"OI Ion of sol I from 
do,,nU, rUIII I i de Of ciam 
or foundation backward 
to-ard the upstream 
1 I de to fo,. _. open 
conduit or "pipe". 
Often leads to• wash• 
out of• 1ec:tion of 
the 

Sliding of entire dam, 
one face, or l>oth 
·faces In oP,OS i te 
directions, with bulg· 
Ing of fcM,icSation In 
the di rac:tion of 110ve-
aent 
Slide In uipstream fac:a 
with 1Ttt1e or no 
bulging In f011ndation 
below toe 

SI Ide In downstream 
face 

MY AA 

ad•q~t• aplllway c•p•c:lty 

Clot1ln1 of 1pt 11'i'•Y with •brh 
' i 

I s1,1fflclent freeboard di,e to ••ttlement, 
1kl1111py •slpi 

d Concrete, ln&d~q~te hydraul le 
sip , 

ck of rlprap, tbo 1111all rlpr•p 

plllway tab close to dam 
l 

•ck of IOd or pobr 11,1rface drainage 
! 

ervlpus resan,olir rl• or ~tlOIII 

ervloYS ct. foundation 

ervtious cl.-
Hklng conduits, 

ett1 ... nt cracki In ct.111 
I 

Settlemnt cracks In clam 

Pervil ous aa.-s In foW\dat I on . 
Perv

1
1ous ••aas, :roots, etc. In dam 

I 

Concentration ol seepage at face 
Boundary seepag~ along conduits, walls 

! 
Leaking conduits 

AnlNl burrows 1 

STRUCTURAL FAILURES Ot of all ai lures 

Sof:t or .... ak f~datlon 

Excess water P'ienure In confined sand or 
1 i lit seams 1 

Steep slope 
Weak Ollbankant 1011 
Su~den d~ of pond 

Steep slape 
Vuk 1011 

Lou of 1011 1/trangth by sHpage pressure 
or: saturation 1by seepage or rainfal I 

Collapse and flow of Loose eab•n"-nt soi 1 of lo. cohesion 
soil In elther up· triitagered by ~hock, vibration, seep•ge, 

Spl llway detlf"•d for llaAI_,. flooc 

Maintenance, trHh booms, clun-,11 
Allowance for fr"board •nd Httt-.,!,'------J 
•s19n; lncr11•u crest helthl or Mc flooel 
~.r•pet 
Se• Above 

Properly designed rlprap 

Tr•lnln9 W.lh 
Properly designed rlprap 
Sod,,,,,. rlpr•p; surface drain• 

llank.et resen,ol r with COll!p•cted cl--, or 
chulc:al adml•; grout uams, cavities 
Use found•tlon cutoff; 9rout; yPst,..,. 
bl•nk.et 

1-.,.rvlou1 core 
W1tertl9ht Jolnt1; -t•rstops; groutin9 
Remove ~re11lble foundation, avoid 1h11 
c:h•n9es In abut111ent 1lope, c:omp•tt soils• 
hi 9h 110lstura 
Use low plasticity clays for core, --~1.111 
coapactlon 

Aealove C0111pre11lble foundation; avoid 1h11 
c:h•n991; Internal drainage with pl"OI ,. 
fll tars 
Low pl•1tlclty soil; •dequate CCllllpKtlon; 
Internal drainage with protac:tlve fi It•" 
Foundation nllaf drain with fl lt&r; cuto! 
Con1tr1,1ction ~troi; core; lnt•m•l dr•i1 •1• with protective filter 
Toe drain; Internal drainage "'ith filter 
Stub cutoff walls, collars; good sc,I 
comp•c:tlon 
Watertight Joint•; _.terstops; dura!:le 
•terlah 

t 
Fl•tten slope; employ broad ben11s; remoV1 
weak Nterial; stabilize soil 

Dr•in•9e by deep drain trenches ..,;tt-, pro· 
tectlve filters; relief -111 

Flatten slope, or eploy berm •t toe 

lnc:re•••d compaction; better soil 
Fl•tt•".I I lope; rock berms; ope rat ins ru I, 

Flatten slope, or employ benn at toe 
Increased c.oq,•ctlon; better soil 

Core; lnter-na1 drain•g• with prote 
filters; surface draln•ge 
Aclequ•t• c:oaipac:tion 

_______ ...:!d~l!.re~c~t:.!i~o~n:;::-;:-;:-:;:-:::-::;:~--;--~~~;;::;::;:;;:;-;::-;;::-:;:~;:::--;:;;:;;;::;;;:;:;:;;::-;::;;:;:;.;:;-;:-;;;:;--:---;ti"o";r----- -
stream or do,mstrum or foundation ,1110ve111ents J.. 

COPYRIGHT! - LAW ENGitNEERING TESTING COt-1PANY - 1980 .... __ 



OVERTURNING 
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MASONRY DAM STABILITY 

\ 

SLIDING 



- - __ ._~·-• 

(a) OVERTOPPING WASHING OUT 
EMBANKMENT 

r • • • .. • • • 
-..: 

•. -·· ·:··· =~- :·•·: ~-: •• -.·-.• •••.• 
(1,) SEEPAGE EROSION OR PIPING THROUGH 

THE DAM AND/OR ITS FOUNDATION --

(c) CRACKING OF DAM DUE TO 
FOUNDATION SETTLEMENT 

(d) CRACKING OF DAM DUE TO 
DESICCATION ANO SHRINKAGE 

FAILURES OF 

(e) SLIDE DUE TO WEAK FOUNDATION 

--

(f) UPSTREAM SLIDE ODE TO -SUOOEN-
DRAWDOWN OF RESERVOIR 

(o) DOWNSTREAM SLIDE DUE TO 
WEAK EMBANKMENT 

(h) FLOW SLIDE IN LOOSE FINE 
SANO OR _ Sil T 

EARTH DAMS 

In••• c 1how1 elevation, lnHfl •• I, h. ahow plan, of fa1•~-"". , 

Copyright . . 80 - Law 



CHECKLIST OF CONDITIONS TO BE NOTED ON REGULAR DAM INSPECTIONS 

by 

G. F. Sowers, c. Sams, L. D. Wheeless, P.H. Goodling. 

Consultants, Law Engineering 

1. Embankment Dam 

A. Freeboard - pond level 

B. Crest 

* (1) Cracking 
** (2) Subsidence 

c. Upstream Face 

** (2) 
** (3) 

(4) 

Cracking: Parallel to crest, upstream~downstream* 
or arc-shaped* 
Surface erosion, gullying 
Wave erosion 
Muskrat burrows 

D. Downstream Face 

(1) Vegetation: overgrowth, requiring cutting, incomplete 
cover-requiring repair 

(2) Cracking: Arc-shaped, parallel to crest, upstream-
downstream* 

** (3) Subsidence 
* (4) Bulging .. 

** (5) Erosion, gullies 

** (6) 
* (7) 

(a) Depth 
(b) Moisture on dry days 

Damp areas, wet ground vegetation, softspots 
Boils, seeps, sand or silt trails downhill 

E. Berms and Toe of Dam 

** (1) Erosion, gullies 
** (2) Damp areas, rapid growth of wet-type vegetation 
* (3) Seeps, boils, sand cones, sand or silt trails 

* Critical Conditions: Require immediate action 
**Potential Trouble: Watch closely. 

CoPYRIGHT - l.Aw ENGINEERING TESTING Co. - 1980 



2. Masonry Dam 

**A. Alignment 
B. Condition 

•• (1) Spal 
** (2) Oisi 
** (3) June 

c. Seepage 

(l) 
** (2) 

-2-

of top 
of masonr~ 

s, bulges 
tegration 
ion with other structures 

, surface stains, icicles 
es in seeps, surface stains occurring in less 
a month 

3. Spillways 

A. Intake level, indicator systems 

t B. Intakes ructure, g~te machinery, Gate C 

c. Discharge conduit condition 

~o. Seepage r damp areas around conduits 

**E. Erosion ownstream 9f conduit 

*F. Boils or holes in vicinity of conduit (earth embankments) 

¥G. Vegetati nor blockages of unlined spillway on abutment 

ume floor:: seeps,~ulges, cracks 

4. Abutments an Downstream 
I 

,., A. Cracks, ub~idences, tilting trees 

B. Seeps, ils, sand trails 

' Critical C nditions: Require immediate action 
** Potential Trouble: Watch Closely 



c. Wet-ground vegetation 

D. Drain ditches 

water Flow 

-3-

~1(1) 
~(2) 
Y(3) 

Boils, sand or silt trails 
Clogging with debris or vegetation 

S. Areas of Previous Repairs 

~~A. Effectiveness of Repair 

YB. Progression of trouble into new area 

*Critical Conditions: Reql.1ire immediate action 
**Potential Trouble: Watch Closely 

Copyright - Law Engineering Testing Co. - 1980 










