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I::vent, natural or man Ilade, concentrdted in time and sVacP., affecting
("onnuntty or subcHvIsi-:>n. 'rhreat ciillsing damage or disruption of nornwl
rlJnc~lons. Do4's !lot include routine disruptive incidp.nts. Can af[~(:t

('art or all of sistem. I.asts for hOUIS, days, weeks. or months.

;,pcc;if tes, for given system. for given emergency sttiJation: who does
what and when usLnlj available resources.

HilS two purposes: (1) provides minimum quantity of water required durill']
enaergency conditLons and (2) provides rapid and efficient return to
noraa1 conditions.

1-\
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D. Su..ary

~ll water syste.s subject to .-ergencles.

Effects aay include:

o Power outages

o C~nication proble.s

o Transportation difficulties

o Personnel .anagement difficulties

o Structural damaqe

Water syst~ with 900d plans have avoided or .int.ized probl~.

l-?
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SBC'I'lON 11

WLNERABlL.lTY ASSESSMENT
All[) PROTEC"l'lVE MEASURES
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1. lI.sSIJme '!mer'1p.ncy inc ident

2. F.stimate posstble p.ffects on system

3. Estimate water de~nd quant I tv/quality

4. Estiaate where systell unable to IIcet df!IUnd

~. If dfteand not llet . - syst811 vulnerable" requires corrective
aeasures

1. Is n~r of people avaUable sufficient?

2. Are available people properly trained?

3. Are infor.ation/resources available to carry out assigned tasks?

4. Is safety of persornel assured?

!). Is transportation avaUable?

II-I
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Introduction

At the outset of the prosram, all of the I\'ailable~
srudics of Il'0und-wller contamination were rewwed to
collect the VuloUS 5lralcPes used by local public water
supply m.1Itaaers. These CASe 5ludies showed thal the
Water Utility Manqcr is I \lery small pla)'ef in major
contamination incidents. Often he controls few of the
resources available and the drinkina water solution is
considered I low priority by the vuloUl aaenc:ics in
volved. From the~ manqer's point of view, lhe im
mediate problem is providin, safe water to tlv public: in
sufficient quantity and at a price the community can al
ford. Olher aaenc:ics and interests may have other objec
tMos. What ~ th~ bottom line? for the 11WJaFI' there
are two main facts: (1) prevention is ~l)" III~
can ~fl)rd and (~~ safe drinkina wam ill Rubick's
cube. (muamir...'cn prnent~ • cluster of prc.bkr.II,
issUe!, mel obja:tivC'J which must be I!ddfesle(.l by the
wl'tole cunUQl.tnily.

JUSt because a wller-Qadity problem MnOl known 1(1
ellist II the praent time d~ not m:an that one may
not appear tomorrow or at ';')1"lC ot her tinoe in the
fUil!~. ConiinFIICY p&lIn.~ "'>uld be ".elopf'd before a
problem develops 50 that sufflCierll lime is available far
rIlionai decisions and pIannina. Several apprOIIclIes can
be followed, any of whic:h should be diculted by the
particular political, cconomic:, and tecbnic:al situations
that exist. The CORtinFKY plans need not be expensive
nor should they necesaarily follow traditaonaJ method•.
Some of the best ideM are JCI*l"ted by individuals wl.:h
tittle or no ICientiflC tnIinin.. but these same people 1ft
characterized by a pal deal of c:ommcm sense IIId a
need to quickly and iIIexpcnIMIy soi¥e • problem.

Altho. any men........ plan mull be f1exibIe, a
number of steps CID be followed thallbould make the
plan easier to impIetacac. Catainly not indusiw, • least
the followin. It. could be taken: (I) dcsamine where
the supply~a IDCl whit problemt miIh& be
associated with it, (2) learn the sYitem. (3) IocIae polen
till sources of contamination, (4) dewAop a sysaem of
self monitorinl. (5) consider aIlcrMk IOUICa of penna
ocnt or temporary supply, (tS) locale and evahaalc ex
iIIin, laws and repJarioas OD MII~ diIpouI, (7) drvdop
811 aquifer sensitivity model. and (8) develop cmeflellC')'
response pIaa

~ : L- l

Wher. Does the Supply OrIglnat.

A !lhort dislance from its border with Kansas,
Oklahoma's Cimarron Ri\ler contains more than ~,OOO

mgll of dissolved solids durin, low flow conditions.
Sl:om of miles down stream, near its conflucnce with
the Arkansas Ri\lcr, the Cimarron still contains more
than Z.OOO IftI/I of dissolved solids despitc the dilution
from several major lributar1cs. In Ihis case any weDs
drilled in the flood plain that are dependent on induced
inrdtration soon wouJd be contaminlUed. The source for
lhe calcium sulflUC and sodium chloride in the river is
natural, beinl derived from a series of saIiDe sprinp and
seeps.

Al Minot, Nonh Dakota. two muncipal "'dis pro.
dUl:e W8l~ that c:onLains hiaher concentrations of
chloride lhuI do the Olher wells in ttoe field. The two
wdls .e also about 50 feet deeper than the avCfIIC. In
this case • buried interaJac:iaJ mer \lalley trends throup
the center of lown; il had cut several terll of feet intO
lhe underlyill. bedrock. One of the bedrock fomw~ns

that subscrops aIon, the buried valley wills is tbe Can
nonball Formation, a unil that contains SIlty wiler. Ap
parently the hip chloride wells arc iCreened near the
subscrop of tbe Cannonball and when pumped inctuce
salty WIler to flow from ,he Cannonbtll, mix with the
fmber w~(er in the aJaei.aI sand and ara~, IIId even
tually reach the municip" wells. This problem ~.110 is
RIt:.lra! iJId perhaps the most prw:tic:ll control is to
blend the wllter \With thal (rom olher wells.

Several years ,." in an il.c1U1lria1izcd cily in
Michillll, a plant ,..-tef manqcr dec:idcd to dredlC lbe
adjacent river in order to u.crea. the yield from their
induced inralttllion supply. Not rnIizina the mer con
tained hiIh concentrations of a variety oi industrial
wutes, the river wu drcdpl and within clays the
c:hetnaI quatily of the well wiler deltrioralcd
drIlnatictlly. It wa lhen recopizcd that waste papenniJI
produe:ts h8d seaJed the river bottom. providina a last
line of deferue between the comaminaIeti river and the
wei flCld.

II is cvidcDI from the abcM thal a knowlcdlC of the
oriPn of the WIler-supply S)'IUIII QIl Im'C U • anini
point in the cIeIIeIopmcnt or maftaItIIICIlt altemati\'cs.

14



L.am the Syslem

For the most pan, ieologic and h~drolOgJc evalua
tions of the subsurface are b~d on an analysis of logs
of weUs and t~t holes. lInfonunately, these data com
monly are nOI readily available. although expenence has
shown that they arc likely to be stored in a file some
where. If they do not tum up. it miiht be po~ible to
obtain copies from the original driller. contractor. or
consultant. WeU construction details. such as deptn,
length of screen. etc .. also can be of consideraule value.
The geologic data .:an be used to .:onslruCI a number of
maps and cross section of the aquifer s~stem, as shown
in Figure 160. Cro~ sections should provide an idea of
how much protection the aqUifer and conflIUIlg unilS
pro\ Ide against contamination.

Figure '60. A.quil., A Has No Natural P,otec'lon ancl's Highly
Subject 10 ConI.m'Nllon I,om the Surlace -'QUI'" B IS Pro
tected to Some Degr.. by tile QyerlYlng L.ayfi 01 Clay

Noti.:e in Fiaure 160 thill the shallow or surficial
aquifer (AI consists entirely of pcnneable material Ihar
extends from Ihe land surface to the base of the waler
bearing unil. Consequently, this aquifer has practically
no n.lIural protection other than the thickn~ of the
un~tuJaled lone. It could be easily contaminared b~ a
spill or nearly any type of waste disposal 5Chemc. On
Ihe other hand. the deeper aquifer (B) is covered by a
conruUna unit of low permeability. one that miiht re
quire yean for a contaminant to penetrate. In this case
the deeper aqUifer has -..,me degt'CC of narural proteclion
and. in the caae of • spill. I~ likely would be available
to develop plans to overcome: a potential contamination
problem.

WeU production/acceptance or aquifer test resulls
also can be very useful as aids in undel'1landing how the
pound-waler system functions. In both production and
aquifer tests, ""arer levels arc measured in a pumping
weU and in one or more obseT\lation weUs during a time:
pcnod that I:ommonly e~\:ecd, eight hours. These Jata,
Illolll"IJ a.o. drawdown ~~r~u~ lII11e or 0&.\ drawllown III
)C>craJ wdl~ vt'rw~ dl~lan\:c Irum Ihe pumped well. (an
be used 10 determine an aquil'er'~ hydrauUc condul:tlvilY
or Ira.lsmissivity. as weU as the storativity. These
parameters are ~essary 10 ca!cuate iTound-waler
velocity. amana other thinas (see Chapter 2).

Nearly as imponant as geologic information are
records of weU discharac (rate and time intervall and
water-level fluctuations. the Ialler indieatinl how the
aquifer aclS under str~. Of panicular cc.ncem is the
size of the cone of depression around a pumpinl weU.
A~ described in Chapter 2. Ihe radius of Ihe cone of
depression is controUed by the aquifer propenies and
the discharae rate. In an unconfUled aquifer. the radius
of the cone may be in lhc order of a few hundred feet,
but in a confined aquifer it may extend outward for
miles. Funhermore, the dra\o\odown caused by overlap
pinl cones of depression is &reater than thaI caused by a
single weU. Additionally, horizontal and vertical varia
tions in aqUifer properties. pumpUlI schedules and rares,
and ""eU interference will tend to diston the shape of
the composite cone of depression in a weU field.

The !'>hape and areal extent of the cone of depre~ion

are imponant in contamination studies for two major
(easom. Fint. the cone represents a chanle in thc
hydraulic ifadient, which steepens as it approlK:hes the
weil. This. in lum. increases the velocity of ground
water flow. Second, contaminants that reach Ihe aquifer
and are within a cone will miarate toward the pumping
weU. Therefore, what ever happens wilhin the radius of
in fluence of a weil is of concern to the water rnaIUICr
and this is why a knowlcdac of the size of the cone "f
depre~ion is so irnponant.

likewise, the size of Ihe area of influence of a \lieU
field is imponant because this is Ihc area Ihar should be
prolected, as shown in Figure 161. Although the area of _
influence miaht wcU exceed several square mile~. the
velocilY of the ground water ncar Ihe outer marpn
should be relatively low, ti compared to the velocity In

the vicinilY of a weil. ResuhinslY, if the aquifer were
contaminated in this rellon, it mi&ht reQuire ~>eral

months or tllen years for the contaminant to appear at
a weU. In the meantime, the contaminant nuiht be
diluted or degraded to such an elltcnl thar It ....ould not
be of concern to the planl operator.

Locati"i Pot.nti~1 Source. 01 ContamlMtioft

In order 10 develop a manacmenl plan, local sources
or potcnlial souren of contamination mUM be known.
These include. in addition to the more obvious ones.
such thinp as the location of railroads, rrl4Ijor hipways,
psoline slations. and small industrial or service plants,
particularly those small concerns thar mieht be operared
in someone's prage, b~me:nt. or oulbuildin&. The lat·
ler are nOI likely 10 be weD known 10 reiulalory lien·
cics nor arc they likely to have discharse permits.

In order 10 develop I data base for potential sources
of I/'ound-warer pollution, several wasle sUT\leys .:ouid
be conducted. These should include: (\) an indusanal
waUe su"cy. (2) a municipal wasle sUT\ley. and 0) a
'tatc: anJ kJ~ral l'lrupc:ny ~UT\lC')'. The ,unl'Y\ l'lltlkJ be
it> ~impk: a.o. c~ilrnil\lng a ,map to to.:alc hl~hwa~,

railroads, tndustrial sites. dbpOsai !liln. etc., Or iI) .:om
plell as inte"'iewina a Iar,e number of peuplc. SUI'eys
of this nature could become both time consumin& and
ellpenwvc, panic:ularly if done inhouse.

1;)
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Figur. 181. W.ter-Level Contour Map ot The Main -'Quit., ShOwing a 16ge Cone of DtpreIaion.no StMP Hyaraulic; Gradlent

methods thai can be ulCd arc a simple equMion, a
nomosraph. and • computer mocScl.

As discussed in Chapter 2, around-water velocity ~

controlled by the aquifers hydraulic conductivity (K), ef·
fective porosity(n). and hydraulic aradient(I). that is.

The hydraulic Jradient is measured alona a now line
t1w orilinates at the contaminant source and continues
to the <:Iosnt wcD in the downlfldicnt direction. Of
c~ne. the now liM mull be dl1lwn 10 that it intersects
the water-level contou." at riabl anales. The easicst way
10 determine the averaae aradient is to S' btrlel the
water level at the weD from lhe water level at the con
tamination sile and then divide this number by the
d~ance between the two points as nwasured alonlthe
flo_line.

One approach. which could be both comprehensive
and inexpensive. would be to tontaet • number of local
scn.ice clubs. such as the Lion's Oub, and request their
members te. provide information. Ocher than the ob
vious advantliCS of Ihis method. one impoJUnt ton
sideration is that the members of local service clubs
conunonly represent a wide spectrum of the population
thai. as a whole. miahl wcD have a detailed knowled,e
of thc alca. ResuhinalY, tbe dala ~ that could be
developed would potentially be \:Dmprehemive, inexpen
sive. and flavored with conununity pride.

Potentia' Contaminant. and Travet n......
Once the location of potential sites for contamination

arc located. it will be possible to estimate the time re
quired for a contaminant to mipme to a well. It mllSl
be remembered, however. that whlU ever method is used
to predict travel time. it will be only an estimate. Three

V-Kln.48n. (61)

: Tl-l
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Table 14. Summary 01 Data lor E.ample

·Ma.. flOW 'ate = ':WOCo/16.0111 a ,1:W1 (:l,OOOI13O,OOOV160111

= 502 IllIOay

and the latter either l:an be ignored or small numbers
can ~ u~d in the equation. In the few studies
a\ailable, thc ratio between lonlitudinal and transverSI
dispersivity ranies ~tween I and 10. For this eumple
let us assume a ratio of S and a lonsitudinaJ dispersivity
of I. which requires that transverse dispersivlty is 0.2.
Table 14 shows the data requLCed for the nomograph
solution and computer simulation.

Usins the nomolTaph equations provided in Chaptcr
S, calculate the foUowinl:

Xo =O."N = (oxl MN = (1) (9.6~.6 = 1
To RdO.fV2 =(1) (9.6)1(9.61(9.6) =9.6192 ; .1

aD ; nm ~O.Dv = (.25) (SO) -./<9.6) (1.9)
; 53 fllday

To determine Ihc time when the leading edge of the
plume, say a concentration of I m&ll, reaches the we.
calculate:

XJXD ; 1.585/1 = ~ ,585 (Locate at D)
QCJOo =502 IblC1ayl53 ft31day =9.5 Ibltt3

(Locat. at B)

or

QCJOo =(267 't3'day) (30,000 mgl1)1S3
= 151,132 mgl1 (Locate al Bl

Using Fisure 162, locate the selected concentration (I
mg/l) at A, draw a line from A through B to C. then
horizontally from C to the intersection with a vCl1icai
line from 0, livina at E:

lITo = 1,0470

Multiply by Toto dctcrmine time(t), in days or

t :II (1,.70) (.1) = 1.7 days

Thus, undcr the Jiven conditions, the marlin of the
ph.me represented by • chloride concentration of )
mall should reach the production wcU in about 14'
days or 18 days sooner than the center of mass
calculated earlier. It ~s essential to remember, however.
that this calculation also is only an estimate. On the
other hand, it docs sUJlest that dispersion plays an im
ponant role in chemical transport and that the COntartU
nant wiU migrate fll$ter than anticipated even ~ilh VI'

smaI.I dispersivity valuC5.
One of the limitations of the nomolTaph is that It Co&n

1.~1_

501_
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2t..llGay
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T,anl_sa dllll«$ly,ty lGyl
Reta,datlOn IR"l
VOlume Ilow ,a.e 101
Source concentrallon (Col
'Mus flOW ,a.e IOC,,)

let us assume that a spill occurs at point A as shown
in Fiaurc 161. Thc spill consists of leak. of 2,CXX>
pIlons a day for three days of salty wastc water thal
contains 30,CXX> mall of chloride. Thc distance bf'tween
the source and the nearest downgradicnt weO, as
measured a1on. a flow line is about 1,585 feet. The
aquifer, which averaaes 50 feet in thickness, consists of
ITavcl and sand "";th an avcra,e hydraulic conductivity
of about 2,ro> gpd/ft: and an a~er&le efiectlVc ;..>arosllY
of about .2S. The dlffercnce in water level from the
sourcc to the weD is 15 feet (1,Soo ft-I,485ft). Therefore,
the &Cadient is ISft/l,S85ft =.009 and the velocity IS

about 9.~ feet per day.

V =KII7.48 n = (2,000 gpdltt2)(.OO9W(7.48 gaI1fl311.25) =
9.6 It/day

It would requirc about 165 days O,585ft/9.6f1/day)
for the center of mass of the contaminant to reach the
weU under the prevailing conditions. The rate could be
slowed by reducing the gradicnt, that is, tumina off the
weD or reduclnS its dischargc. It should also be pointed
out that the plume fonr.ed by the spill would arrive at
the weD prior to 165 days; it is only the centcr of mass
of the plume. which is its highest concentration, that
would arrive at thc time calculated by this method.

An actual situation very likely would be far more
complex and the traveltime would be substantially lc~

than that calculated in thc above example. Nonetheless,
this sunple approach provides at least an CSlinwe of
what nustu happen.

Anothcr approach is to usc some type of lfaphical
rechnique or computer model, many of which are
available. It must be remembered, however, that a com
puter simulation can only be as valid as the equation
and data on which it is based and no mailer how
sophisticated or expensive this simulation might be, the
result" can only be used as an estimate. The &reatest ad
\anta,c of computers is that they can provide a solution
very quickly and permit one to readily change thf input
values in ordcr to let a fccl for the way the aquifer
reacts to different stresses. AdditiorWIy, the nomo&Caph
described in Chapler S and computer models permit one
10 morc accurately represent the aquifer and the nl&llller
in which it functions, particularly in reprd to
hydrodynamic d~persion and retardalion of

')nt ilminants.
The problem described above can be solved using a

nomoi'"aph or computer model, aJthou,t! additional
data are required. These include the retardation factor
(Rd) and lonlitudinal and transverse dispcrsivity (a.,
Qy)' Since the contaminant in this case is chloride. a
conscrvative chemical that is ncithcr sorbed nor degrad·
ed, then Rd z I. Dispersivity (,~., 0,) is much more dif·
ficult to estimate. (Recall from Chaptcr S that
IOnailUdinai di~pe~ion, 1?5: equals a.V and transvene
dispersion, Dy• equals ~v,. In this case, however, the
distance between the contaminant source and ttt~ well is
rel.1livcly short, the vel~it)' of the ground-water is high,
and the water is l:omcrsing In all directions toward the
wen bore. A!> a l:onscquencc, adveclion or !>imple
&round-water flow is more impol1ant than dispersion

'11 -.' l7
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be used only to calcuale concentration or time directly
down lI'adienr from the source. thai is, aIoIII a flow line
that JOC$ direaly throulh the SCNICC. Another limitm,
factor ii Ihat the mill now rate is COl1llallt, tMl is,
there is no method available to SlOp the source from
leak ina, despite the f.a thal in the example case leak.
occurred only durin. a 3-day period.

Several ad\lUltqcs O\lCf' the nomoaraPh arc provided
by a computer modd, C"aI thouah both arc based on
the same equation. The computer model wiD JCMfIle a
concentration di5tnbution IMp of the entire plume, ftC)(

just aIon,a sinaJe flow line. Funhermore, in addition to
bem, fur, the model will allow the opcnlor to insen
multiple soun:n and \I&lY the mass now rate from each
source.

HII'm 163 and 164 show examples or computer
aenerated maps, based on the data listed in Table 14. In

1II-5

Fi.ure 161 the spill wu allowed to discharae only 3
days. Notice thai there is a dislinCl plume mo\lin.
toward the weD and that the concentration shown on
the IMp in Fi,ure 163 must be multiplied by 10. It can
be calculated that. at this time (147 days), the concen
tration at the weU is onJy O.S mill because the plume
hu not yet reached it. In Fiaw'e 164, the source·".. not
shut off but wu allowed to discharae 2,000 gpd for lhe
entire tUM of the simulation (147 days), thus pro~'idinl

a two-dimensional view of the concentration di5tribution
u compared to tbe sinalc point nomoaraPh solution. A
map of thii type is very misleadi". because it implies
tMl hiP concentrations are continuin. to appear be·
tween the source and the weD despite the fact that the
Ieat occlU'Ted only durin, a 3-day period. Notice also
that the concentrations listed on the map in Fi,urc 164
mUll be mukiplied by a flCtor of 100.
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BASIC COEFFICIENTS

START
TIME

NO

,.
2.
J...
5.
I
7

SOURCE
AT

0.0
0.0

DESCRIPTION

YELOCITY
LONGIT\JOtNAL OISPERSlYITY
TAANSYERSE D1SPERSIVITV
RETARDATION COEFFICIENT
"ALF-LJFE
POROSITY
AQUIFER THICKNESS

INJECTION
RATE

502
-502

o
3

BASIC COEFFICIENTS

VALUE NO. DESCRIPTION VALUE

'.I'-Y 1. VELOCITY 9.& ftlcsay
1ft 2. LONGITUDINAL DISPERSIVITY I It
.2ft 3. TRANSVERSE OISPERSIVITY .2 It
I

4. RETARDATION COEFFICIENT 1
2.000 \lUI.

.25 5. HALF·UFE 2,OOOy....
50ft 6. POROSITY .25

7. AQUIFER THICKNESS 50ft

I.ENGTH SOURCE INJECTION START

100
AT RATE TIME LENGTH

100 0,0 502 0 100
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Figur. 163. Computer Generated Map (Example 11
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Figur. 164. Computer Generated Map (E..mple 2)

Situ.tion Monitoring

Situation monitoring should cover two main
categones: I) monitoilna of the exisling water-supply
system and plant and (2) monitoring of other local situa
tions. The former can and should be accomplished in
house, while the Ial(er can be carried out by interviews,
the news media. and local aaencies.

II is sUFJ)rising that so few operators, panicularly
those involved with small systems, are awue of the
chenucal quality of their well supplies. Even if routine
chemical analyses are carried out periodically, it is
unlikely thai samples wiU be scanned for the more exotic
compounds. such u heavy metals or orpnics. This is
understandabie in "je1N of the cost. On the other hand.
without background data it is commonly diffICult. if :'!t'\t
illlpossible. to detect many contaminants or locate a
source, especially if proof is required in • iepl action.
Nonetheless, the costs of chemical analyses must be ac
cepted by the operator as a pan of the business
practice.

Another pan of the survey that should be l:onducted
by the water utility personnel includes an examination or
(heir facilities addressing such items as: (I) possibility of
back siphonage, (2) crosHonnectlOn, (3) distribution
sySlem deficiencies, and (4) noor weD construction or

II!-6

location. Are there, for eumple, potential sources of
contamination, such as fuel tanks or sewer lines. adja
cent to the weD or weD house? In the fall of 1971 at a
trailer coun in Anchoraae, Alaska more than 80 in
dividuals became ill due to consumption of sewaae con
taminated weD water obtained from a semi-public sup
ply. The system consisted of 2 weUs. about 242 feet
deep, enclosed in a block weD house. A soft plu,
formed in a boroup sewer causin, raw se\\'aac to back
up, eventuaUy to tlow from I drain in the floor of the
weD house and, when reachin. a fOOl in depth, to flow
directly into and down the weD casing. Subsequently,
sew. contaminated water was pumped into the water
supply of the trailer park.

Another pan of situation li'oOnitorina invohes the col
lection and e\laluaaion of information in the communty
Va ~rea within the innuencc ('\f the cone of depression of
the weD i.,;!d. For exarr..,ic, ha-.e there been any fires
that mipt have resulted in the release of chemicals that
could reach the aquifer? Have there been ar.y spills from
truck or train wrecks? Mipt new construction produce
a hlWlld? Arc plans beina developed for the pla.:emcnt
of hazardoUi WUIC §cor. or dbposal sites? In other
words, the purpose of sur.-e)'S of this nature, which
must be continuous, is to keep in touch with the
community.
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Alternate Sources of Supply

A (Orrunon solulion to a water-quantity problem is to
deep.:n a v.eU and to a comaminalJon evenl is 10 offSCI
and drill another well. Unfonunalely, such potenllaJ
~olullom, although ~Implc. are ra.rely viable. It may nOI
be POS51bk 10 deepen a weU and merely offselling a
.:onL:unlll..led weU wilJ only ~he the pror-!em for a few
houn or days. II appears thai human nature IS such thaI
"'e rcnd 10 procrlblinale, hoping Ihal life will <.:onrinue
unrnrerrupted. The far thinking individual, however. will
consider a1ternalives, formulale cosl estimales. and
develop plam. bOlh for de~lgn and obtaming Ihe
necessat)' funds for cons:ruclion. for other sources of
supply.

b there a source of surface water available nearby
that will meet Water quality standard~ after Ireatment? If
YJ, 1\ a \lIe available and \\,hal are the potential costs of
.;onstructmg Intake structures and conveyance facilities
and of trealing the water. and how much lime would it
requLfc 10 actually prOVide Ihe waler? ls the supply
dependable. or contaminated. or can \\,alcr rights be
oblamed?

Somellme~ it ITUght be poSSible to use nontraditional
concepts to develop a surface supply. One method
ITUght be to u!>c coUeetion gallanes, pamcularly if the
available streams are small. In thiS case a ditch could be
CUt al;ross the stream into whICh a gravel bed is placed.
1\ weU screen attached to a suction line can ~ placed
on the bed and the remainder of the dllch fiUed with
gravel. Tl,is is vinually a horizontal weU whose supply

dcp~nd~ on Infiltration of ,urfa.:e \Ioater through the
gTavl"1 pad. AJ1h0ullh the futer pack ought ... ell redu.:e
turbidity, I' ... ould baH' lillk or no effect cln l1l:ll1y

,hcmi~'aJ ,olllaJllIll,ml'. NOI\t·lhdc~~. Ihl> Icdlll14Ul' 01
fc:n a mnple and rl'I.Illvl'l)· ml·.\D<:n~IV' ahenallle,

Another melhod IS the \ub~urfa,e d.un, The Village of
Glenburn In nonh-centra.J Nonh Dakota had <I dlfli.:uh
lime Suppl~lng mffi.:ient Woller fur thelT ne.:d, They
cwen:ame (his deficrency wHh an unusual and mewen
save aJ1llicliiJ re.:harg.. technique. Most of [he lurticlal
rocks in the: Glenburn area comist of clay, but nearb~'

there is a 30 foot Wide channel. usually dry, lhal con
tams 7 10 8 feel of coar~ gra,el and sand. L"pstrearn
the depoSit widens and then: IS an abandoned gra,el pit.

During the spring runoff a considerable amount of
"'ater infUtrates the gravel and the \Ioater table n~s

dramatically. Becau~ the depoSits are verv ~rmeable.

the ground· .... atet flows down grachent qUI,.~I~, hO\loever,
and the water table soon declines a!i the aqUIfer IS

dramed. The gravel channel ha!i a considerable Capa. ~IV
for storage but no natural controls to prohibu rapid
drainage.

As FIgure 165 illustrates, thi.s problem "'a!i solved by
excavallng a ditch, 4 or 5 wide, across the ehannel and
entirely through .he gravel deposit. The eXCiV'illon was
baddiUed y,ith readily available cia)' forming a subsur
face dam. 1\ perforated cul"en, ~r.ing as a well, was
..... \laIled on the upSlleam side. A di\ler~lon ditch was ex
ca_aled from the intermittent stream to the abandoned
gravel pit, whi.:h served as a recharge ba!iJn. During
periods of runoff, iOme of tne surface Water flows into

.......................................... .................. ................................................................ .................. .................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... ...... .

well--:7 L.....-..-..-.....~.:~:':":::~:::::::i~iiyUn!~!!1U!~U1iiiiiiiiiiii
::::::::::::;::::: :::::::::::::::::::;:::::::::::::::::::::::::::'wi.i.i-;;
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Flgur. 165. A Subaurl.ce Dam Of Clay Impeded t". FlOw of Ground WII« In a Pond and Gr~W1t·FilledChannel till". VIClnlly of
Glenburn. Nett" DMoca.
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Figure 166 Schemilloc of an Art,lIclill "Qu,'er

(he gravel pit. where it infiltrates. and pan of the re
mamder infiltrates along the 5tream boltom. Thus. dur
ing "'et periods a considerable amount of "'ater is col
le..:ted Ul the underground storage reservoir. The subsur
fa..:e dam impedeS the now of the ground--.uter down
the gravel-filled channel and the water table remaJns at a
high level. pennilting increased water usage_ It should
also be mentioned that this lAoas a community proJe<:t ac
complished by volunteer labor and equipment. The lOtaJ
cost was minimal.

Water supply problems in arid regions are panicularly
vexing because of ~anty rainfall and the high rate of
e-.aporation. In some ~itua(ions, It may be possible to
augment supplies by constructing anlficial aquifers. Ar
tlricial aquifers. by necessity, can store only moderate
quantities of water. but they arc labor intensive and.
therefore. can be built at a modest equipment cost.

The design and construction of an anificial aquifer at
the Santa Gara Indian Reservation. New Mexico, was
described by Helweg and Smith. As Figure 166 shows. a
small guile)'. several yards wide. was cleared of vegeta·
lion. deepened. and sloped. Spoil material was used 10

..:onSlruct an eanhen dan1 across the IUllcy. A trench
was cut adjacent to and parallel with the dam into
which IAoIS installed a slolled plastic pipe. The slolled
pipe ..'as connected. at a right angle. to a second pipe.
eXlending through the dam in the low point of the
guUey, The second or di~harge pipe was laid on a slight
downslope and instalkd pnor to dam construction.

Once the guUey was shaped, the pipes instaJJcd. and
the dam built. plastic lining was placed on the noor of
the structure. The guUey was then backfoJled with
uniform sand (gravel could be used) and topped off
with iIave1 mulch.

During the rainy season or periods of surface runoff.
water nows down [he gulley and inmtra(~ through the
gravel mulch to the antficial aquifer. (In some cases It
might be necessary to construct a spillway to avoid ex·
..:esslve erosion of the dam.) Water is removed from the
reservoir via the discharge pipe, the rale being controlled
by a valve.

Another management alternative is to consider
developing another aquifer or a different pan of a con
laminated iiqulfer. In the laner case. care would be re
quired in the well rield design 10 insure Ihat the new
system would not be contaminated due to changing
hydraulic gradients.

Generally. new well fields require con~iderable time
and financing 10 achieve a proper design and adequate
construction. The first question to be addressed should
be. "Is there an aqUifer aval1able that Io\IU >upply the re
Quired needs and what arc its charactensllcs?" If one is
available. IAohat is (he quality of (he Io\ater It ,ontains
and what is an estimate of the treatmem requuements
and com? How many wells will be reqUired and how
mu..:h will they cost?

Probably one of (he most unusual and fahlghled
ground-water systems was designed in Kalamazoo,
Michigan. which in the 1930's was suffenng from a
severe water shonage. One individual who worked for
the city. Mr. AI Sabo. took a leave of absence to work
for a drilling firm in order to learn the trade. After
scveral months he returned to his previous posilion and
convinced city offic:als that a drilling ri~ should be pur
chased. A crew then began to drill test holes throughout
a WIde area. paying panicular attention 10 SWan1PY
regions. In this glaciated terrain. streams :ue commc "1.1)
small but they now throughout the yeas, thai is, the
now is sus!amed by ground-water runoff, Furthermore.
swampy areas characterize place~ where the water table
is at or near the land surface and in the Kalamazoo
drilling program it was found that these swampy areas
were underlain by considerable thicknesses of saturated
sand and gravel. If the tesl hole encountered a ~ubstan

liallhickness of sand and KJ'8\1el, a weU screen and cas·
ins were inslalled and an aquifer test conducted. If the
yield was sati>fac:ory the pump was remo\'ed and a plale
welded to the top of the casing until the weU was
needed. The swampy area was then purchased by the CI'

ty and the sand and gra\el sold. which more than p<Ud
for the property and wells. After the sand and gra\el
were mined. Ir:e e'lcavation served as an anificlaJ
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re<.:harge bal.in. In a few years, the' city of Kalamazoo
had more Ihan enough waler to supply all of Iheir
needs. plus aIllhe water required by several surrounding
communittes.

Penodi,ally various regions suffe'r from prolonged
drought~, \Ireamllow deueases or may even cease, and
water rallolllllg becomes the rule. II is Inleresling to
nOle Ihat in many of Ihese areas 1\ is only the surface
waler supply that i~ decreasing, while billions of gallons
of ground .... ater remain untapped in nalurally occurring
underground rescl"\ioirs Ihal remain hidden from view.
This, of course, ....as Ihe case in Kalamazoo in the early
IQ30's.

Legal Controls on Wast. Dlspos••

A vallety of laws, regulations, and ru1e$ exist 10 con
:ro1 ..-.a.<;le di'>posal. In addition to the often quoled
federal 13'" s, there are laws establishe'd by state
legJslalures and regulations formulated by stale agencies.
Lo<.:a1lonlllE ordmances may play an imponant role for
the '",aeer-planr operator. These need to ~ researched,
understood, and modified as the n~ arises.

Development of an Aquifer Protection Plan

The basis of an aquifer prolection plan is at leasl a
general knowledge of Ihe aquifer .ystem and Ihe manner
in ..-.hich it fun<.:tions. Where arc Ihe inherenl
....ea~nesses of lhe: phy,>I,'aJ ,y,lem, .. here are the ,rrong
pomts, and where: is a contamination problem rno'>l lIke
ly to occur? These questions can best be an.wc:rc:d or al
lea.o.t evaluated by means of a series of mars.

The maps shown in Figures 167 to 170 are modifica
tions of iUuslrations published §orne years ago in a
repon by the U.5. Geologi~al SUl"\iey.?! ~fany similar
maps, repons, and books have been published by
federal, slate. and local agencies. In cases IoIohere none
are available, the utility operator may be required to
prepare his Ololon, ho~fuUy with the aid of an ac
~omp1ished hydrogeologist. The data base, of course,
consists largely of weD logs and waler-Ievel
measurements.

The map in Figure 161 shows a large cone of depres
sion around a weD field and the arrows inalcate Ihe
general direction of ground-waler 00I0Io. Norice that the
comours indicate that water IS tlowing into the pumping

Figur. 107. Wallf·!.M'el Contours indICate that the Cone olin
t1~ SurrOUtIOIng the Well Field flIl.,.,. Outward 'Of Wilea

In the Valley and that Water ,. FlOWing ,nto tile Cone 01
DepreulOll from aU OirectiQna.
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Figur. 168. Potlnlial SourCH 01 ConIMlllnahon Include
Higllwayl. Alrports. AailroMl. and Struma. as well as Com
mercl.IS....

Figur. 1&9. Area. 01 Recharge 10 Ille Aquif.,. Ar.. A, Direct In
filtration of Precipitation and Runoff. At. B. Inlillrallon by Way
of a snallow Aqulf., 10 the Main Aquif.,. ArM C. Iolodtl'al. In
',ltrallon by Way of SaYeral Sl'Iallow Aqu...... 101ht MaIn
Aquir.,. Ar•• O. AI. UncStrla,n by Thick Layera Of Cl.y
~Sul1ino in Only Small Quantll_ of Recl'larll'. Alta E. Zones
01 Rac""ge from Glaciolluwiat Aquiftll. Arrows indicat. Clirec'
tlon 01 1low.
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FIgU". 170. An AqUI'" SensItiVity MAP lnaleal. the Range of Natura' PrOllCllOII of the Syslem.

center from all directions. Consequently, a Iarae area
~ould ~ protected or at least monllored because con·
taminants reaching the aquifer in any part of the area of
pumping influence could eventually reach a weD.

The map in Figure 168 plou potentw sources of con
tarrunation. Information of this type can be obtained
from the "~e ~urvey~ discussed earlier. AU fIXed
">Ources are plotted, as weU as the locatIOn of major
tramponallon routes, such as railroads and hiahways.

Figure 169 outlines the dearee of natural protection
afforded the aquifer. The map, based on wcU lop, in·
di.:atc:s Ihat thc eastern pan of the valky-flU aquifer is
protected by a coruiderablc Ihickness of clay Ihroulh
which COntaminants are not likely to flow. To the west.
ho~cver, the va1Jey rill consists of sand and aravd thai
e.\lends from thc land surface to bedrock, a distance of
more than 100 feft. Any contaminanls enlerin. lhe
ground here could quickly reach the aquifer. In the cen
tral part of the aquifer the major water-bearina lOft( tw
some ovcrlyin. protection in lhe form of altcmaliq
Iayen ~f clay and sand. AJlhoulh a conlaminant even
tuaUy could reach the aquifer in this area. it would re
quire a substantial amount of time and proNbly the
contanunant would be dqraded or 50fbcd 10 some ex
tent and ,enainly dilUled as it migrated throuah several
lens of feet of clay and wand.

Fiaure 170 shows an aquifer sc:ruivity map. Based
lartcly on ~U loIS and the pfC\'ious map, il rather
clearty indicates thOK areal of most and Icast concern.
The caslcm pan of the aquifer is moderately safe, cau·
tion should be cxcrc:iscd in lhe cmtrai part, and the
western pan should be ~fuDy protected and

monitored. The Ialler critical area should be brouaht 10
t~ attention of city offlCiab and an attempt made to
protect it by Ioca1 zonina ordinances.

H~prlntp.d (rca Draft EPA
PUBLI~TION: PROJECTION OF
PUBLIC WATER SUPPI.U:S !'ROM
GROUND WATEK COMTMlNATlON

III-II 24



SICrION IV

DEVELOPING AN DlDGENCY OPIMTIONS PLAN
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lMtp.rials and
suppltes

A. 811erqeney ~~ttons Plan Concept

CONDUC'r RMEROPMCY
OPRRATlON

IV-l
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B. !!Ierqency Operations Plt!! OUtl.i!l!.

1. Notification procedure and personnel assi~nts

2. Listing of water use prlorltles

3. Mutual ald avallability

o Type

o Contact person

4. Personnel act ion procedures and locations of supplies

5. C~unlcat1on procedures

6. !qul~nt ..ttirial and record locations and operational recordkeeping
procedures

7. e.ergency phase action steps

IV-.' 27



C. Integrating th@ Vulnerability Asses~nt Results

yulnerabllity Summary

-- "-
EFPgCTS OF EMERGI!NC'l CORRECT LV£!:

SYSTKM MKASUl<ES
COMPONENTS NON~ PARTIAL TOTAL CHARACTER lSTlCS REQUIRED

--_...---- ._--

SOUI<CE
--- --
COLl.ECTION

-- "-
TI<ANSM1SSION

TREATMENT

- --
ETC.

Kxalple Checklist -- syrfac. R.servoir VUlnerable to SRlll.

1. Na-e. address. telephone nuaber of ca.panl•• transportlng hazardous
..terials over or near waterways supplying your .y.t..

2. Contact persons with telephone nuabers

3. Types of ..terials being shipped

4. Nature of ..terlals:

o Toxicity

o Solubility

o Odor thr.shold

o Taste threshold

1'11- J

28



~. Spill response clean-up crews

o Fire Dep4rt..nt - how to contact

o C~rc1al clean-up crews

- company n.../address
- Phone maber
- Emergency phone number
- 'l'ype service

· . Liquid
· .Acid/base
.. Barrier construction

o Che.ical Analysis Services . C~rcial

- c~any n.../address
- Phone nlalber
- laergency phone number
- 'l'ypes of analyses/servlces

• .GC-MS
· .Vet chetllstry
• .NMR

o CheM1cai Analysis Service•. universities

- contact . n... - address
- Specialty
- Phone
- a.ergency phone

lV-4
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SICTIOM V

WOIICSI4OP EXacISI



HYPOTH~ leAL WAT~K SY~TI!ft CllARACTIUn STlC.~

(FROM ""INA .. 19) CITY Ol' ";....;I<AN

1. Surface supply frOll watershed Illlpoundaent. Quantity of available
water ensures dependable draft of S mgd.

2. Well supply of good- quality water at depth of 200 ft in alluvlUII
plain.

1. Intake stru(:ture constructed separately frOll 11_ and located 150 ft
from shore. Available via causeway. only one intake. screened. at
mid-depth of reservoir.

2. Turbine PUlllP. electric IIK>tor drive located on surface.

1. Gravity flow frOll watershed throuqh filter plant and reservoir
nuaber I to distribution syst... Exposed tran~ission lines, twin
12 in. dia.eter pipelines.

7.. Pressure trans.ission frOll well and treat-ent facilities to
reservoir nuaber 2 and then to distribution 5yst... Single 24 in.
dia.eter pipeline.

TRF~TtmNT ¥ACILITIES

1. Conventional flowsheet for providinq coagulation, flocculation,
sed~ntation. ftltration, chlorination, and corrosion control.
Elevated backwash water tank, with appropriate ~ing. Central
control rOOll for entire syste. located at ground level in s..e
bUilding. Designed for aesthetics and public relations as well as
for utilitarian purposes. Operated ~ 24-hour basis.

2. Utilitarian structure housing PUMPs and treat..nt facilities, and
operations controlled by r.-ote ..ans fro- ~entral control r~ at
the filter plant. SCheduled -aintenance and operation activities
approxbaately 2 hours each day.

p'lSTRIBU'l'lON SXSDM

1. No~l syst.. pressure varies froa 40 to 60 psig.
2. s.allest pipes in gri4iron are 6 in. 1n 41...ter, spaced

approxbaately 400 ft apart.
l. Principal pipes in central and high-value districts are of 12 in.

di... ter, approxi..tely 1200 ft apart.
4. Hydrants spaced approx~t.ly 200 ft apart.
~. St.ngle ..in hydrant branch. All valves in distribution systea are

..nUlllly controlled.

-copyrighted _aterial-
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1. TreatMnt under control of trained operators.
2. Field crews adequate for routine ..lntenance and services, including

~rgency op~rations such as Isolated ..tn bre4ks.
3. Major syste- tMprove.ents or extensions desl~ned by consultants and

constructed under contract.

N

1
I
I

~::'t~"ac,IIt_
,5 rngcll

ReaarYou No 2 ,--+-+-+-+-+-+~-

~,::'t~PO"O

W".,sllHl
10 ICII "',
A.,n'.". 40 ,n Iy••'
Aunoll. 20 'n IYR'
,15 rngcl'

R"."'Qj,
OalCllm,
A"9 Dept... 15 11
, 1250 mil gal,

F,,,., "'MI' T,..,,,....,
Coegut."on Ind FIocc....'1OfI
Sec:!I_U'1OII
FtIt,et_
ChlOnnetlOft
Cor,_ Cont,OI

11".".",_ T,••"".",
Ae<a_
CftlQronatlOft
eo"oaoon ContrOl

-, --- .~"",.. _ 1Il1Uty 'IPI, t.-
....ltItt ....
______w_.

1. Provided by .unlclpal distribution of purcMse4 power frca a reglon
grld. No power produced locally.

2. Li.lte4 .-ergency power avatlable at filter plant, no ..-rgeney
power at well.

Y-2
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~~I"LS !'NO SUPPl.IES

1. Thirty-day supply of routine chp.mlcals maintailled.
"). l'Iodp.st .-aunts of pipes and til t in')s kept in lnvPfllory for rout 'n~

IlIdlntenance and f>merrJency r~l'iI~r l.ar')e Inventory not malntdlned
bec<Juse laajor jobs are contracted.

" Supply yard for pipes and fitt In']s near well; chemicals ~tored near
point of use.

I. ka~io base ~tatlon at central ~ontrol rOOD in fllter plant
building. three mobile units in repair trucks. and two .abtle unit~

In sedans of general manager and chief engineer.
/.. Telemetry relllOte lndication of syste. pressure. reservoir levpls.

and transmission line pressures and flow r~te5. Appropriate data
transmitted to central control r~ relatin') to operational
conditions at well and treatment facilities.

3. ~ubllc telephone system - telephones in all key locat~on5.

connected through re')ular public syst~.

1. A telephone schedule has been maintained whereby all or selected
~rs of the utility staff can be su..oned within 10 30 min.

2. No (nraal e.ergency plan has been drafted and no e.ergen~y drills
have been held.

J. Contact with other ~ieLpal depart.ents - police, fire, etc. '.
pri..rLly on a ca.petitlve basis for annual budgets. Little or no
concerted effort toward coordination or .utual cooperation.

leprlnte4 froa AWWA I "-l~

MDU£RGENC1C PLANliING FOR VAT"
U'l'ILITY NMINlBltDl'r.· by peralsdon
copyright 1984, ~rlcan Vater
work. Associat.. V'-3
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pevelop VUlnef~bi!JJL~ssessaentFor__~ran

Only consider [lc~ or earthquake [or this workshop realizing a cOMplete real
wQrld a~~essment may COver additional or dIfferent situations depending upon
the size and Location of your water system.

I. A.ssume F.mergc!nc:y Incident

Approximately every 2 years. one or two blocks ~l either side of the
streaa runnin9 throu9h e.eran are inundated by a foot or two of water.
The well and treat-ent facilities are located at an elevation above the
50-year floodplain. but below the ~nticipated crest of the IOO-year
event. No flood-proofing has been initiated; the drainage area above
P~ran is about 200 sq ai.

(Additional qu~stions(s) to consider: should dikes or other
protective works be constructed around the well and related
treatment facilities? Will other potential probleas arise?)

Efforts have been made in recent years to quantify the probab11ities
associated with frequency and -'9nitude of earthquakes. The typical
analysis utili~es a statistical projection based on historlcAl records.
Although still prt.itlve in soae respects. acca.pli5~nts to date are
51_ilar to efforts to uke hydrology .are than an iaperfect science.

(Additional question(s) to consider: What should be the basis of
the decision as to what level of earthquake ShQl1d be anticipated?)

~. Esttute Possible Rffeets on systetl .eprinted fraa lWA • 11-19
..~ PLNDIINO POI \lATa
UTILITY MllMEIIIN'f." by permission
copyright 1984. ~rican Vater
WOrks Associat••

QUant tty/QUal ity
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4. Rst lIIate Where systetl is Unable To Meet Demand

5. corrective Keasures Required

6. Consider l_portant Non Water System coaponents

Personnel ~vailable/skills

Infor.ation, ca.aunication resources ava1lable

Personnel safety

Transpor tattoo

v-5
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~veloping An .BII@rQency ~e(ation5 Plan L r-ity .Q!. BII@(an

1. Notification Procedures

Who gets notified?

How if power/phone cut?

2. Water Use Prioritics/kequlrements

lIospttals?

Industrial?

Drinking?

Pire?

3. ~tua\ Aid Availability

Water systas7

GOVet~nta\?

SuppHes?

Contractors?

Laboratories'?

4. Personnel Action procedures

Who reports where?

Where is equl~nt?

Where are supplies?

Transportation availability?

Trucks stored 1n central location?

Trucks with ~loyees?

V-6
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5. COMaunication Procedures -. Internal and External

B'f phone?

Back·up systetlS?

Runners?

6. Equi~ent. Material, Records -- Inventory and Location

Where stored?

Where is back up set?

Operational record keepln~ procedures?

1. s.erqency Phase Actions Steps

l.ead t ille avatlable?

Priority action?

Response checklist

v,
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DAY 1

VIDEO TELECONf'EI(~CK KVAI..UAT ION

The ~l of this video tp.leconference was to u.prove your ability to
anticipate and respond to e.ergency situations.

We used three ~chanlsas:

1. Provide planning and respon~e concepts and Infor-ation

2. Provide oppo[tl""\ity to Met and learn frc.:

a. other waste supply professionals (operators, engineers etc.)
b. -eabers of the .-ergency response ca.aunity

1. Provide an opportunity to apply concepts discussed:

a. to a hypothetical situation
b. to your situation

PLEASE ~I!I( THE FOLl...OWlNO QUEm'nONS ON THE SCALE PRCWIDED:
NO YES

1.

2.

3.

4.

!>.

Do you feel you are better prepared to plan
your response to an ...rgency as a result of
of participating in the video teleconference?

Did you get an opportunity to .eet and learn
frc. other local participants?

a. water supply professionals
b. _rgency response profession41s

Did the case studie. help you learn and appiy
concepts and info~tion discussed?

Did you or will you 1IIprove your _rgeney
response plan as a result of participating?

Would you r~nd this progr_ to your peers?

38
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6. Please check your status:

water syste. representative
local gover~nt representative
state gover~nt representative
federal government representative
consultant
private citizen
other (speclfy)

1. WOUld you share thlnqs about the teleconference you thouqht useful?

8. WOUld you c~nt on portions or parts of the teleconference that
you believe should be l~roved and provide specific reca..endations?

39



SICTION VI
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A. State Viewpoints: Topics for Water
Syste. e.erqency Operations Plans

Publ1c Awareness

o PredesJ.gnated radIo stations

o Citizens emergency preparedness packets

o Response mechanis. for pUblic/Dedia inquiries

o Multilingual Require.ents

~acuatlon

o Routes planned

o Routes broadcasted

o Search and rescue response
- Staffing
- Responsibilities

!lea1th Te~

o SaRple collection

o sa.ple analysis

eo.unlcatlons

o Locate .-ergeney operating center

o Chain of ca.and

o co..unlcations capability
- OUtside water suppliers

Public
Nedia
Police
Pire
service te_
SUppUers

it." """gwent

o _loy.. lnforaation

Vl-l
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- Health
- Skills
- F_11y
- Evacuat ion
. mlergency responsibilities
- EMergency procedures

lUectr1.cal Power::

o Supplier's emergency procedures

o Water syst.. minimum power requir...nts
- On-hand
- To power cOlipany
- To local generator suppliers/contractors

yater Sources - Purchased

o SOUrce prlorltles

o Water 5yst.. priorltles

o conservatlon plan

o syst.. pressure reductlon

~_lcal.

o Establish .1nl~ supply requlr...nts

o Pleld analytical capability

o Requlr...nts/hour/lt.. of equl~nt

o Type of fuel/it. of equl~nt

o Fuel dlstribution technique lf power falls

HeavY 19y1Dltnt , operttors

o Sources

o ~ctlv.tlon ..chanls. required

Vl-2
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!">IIllll Tools

o SOUrces (who will supply?)

() Kechanlsa (rp.ntal'? purchase? loan?)

P_~tP.£tt~_~~u~nt

o In-house rcquirfflaents

o Supple~nt4l sources

Ftrs_t 1ttd

() supplies

o Personnel CPH- trained

o e.ergency -edtcal tea.

:rJ:!~rt"t ton

o In-house capability

o ~uxlilary sources

o Kechani~ for accessing auxiliary sources

vt-]
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B. STATE VIEWPOINTS:
ORGANIZATION AND ACTIVATION or

STATE EMERGENCY RSSPONSF. CAPABILITIES
THE TEXAS EXAMPLE

CRGANIZATION
(Planning and Response)

GOVERNOR
focal point for disaster relief coordination

CHAIRMAN, DISASTER EMERGENCY SERVICES COUNCIL
(Dtreetor, Department of Publ ic S.:lfety (DPS)

(Highway Patrol)

_----------..... DISASTER EMERGENCY SERVICES COUNCIL 1-----------.....

General

Primary and
secondaryt-----------.... respo1'1 sibili ties 1------------4
defined

<)l-q ••mizational plans at the state level is mirrored at the district level
(17 districts and subdistricts) where the District Emergency Services
Council (Planning) and emergency operations center (response) is chaired
by the commanding officer of the ~PS and Agency representatives are drawn
from State agency field offices.

• All council members at both State and local levels must have authority to
commi t resources of the I\qency tlley represent.

\1-4 4"



~)'lannels for Requestlng~~t1.onal_~~!~~~nce

~ •
.ITATaIGO....•111M'''' _'-ef

IOC

Department of Public
Safety

v l-!I
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~~nnels (or Requesting "111~~_A55istance

000000000

~
DlIASTI. DlSl.tel

0\D'S:~i'C')
O SUI.DtSnlCT

HWl' ,.,.O&.
COMMANOO

1'1oo.... --'

0000000

°0
00

o C••,.., ..

:::::::> I /Ot...

Vl-6
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P.JUUKJENCY RESPONSE
Channels for Requesting Assistance

S~le Letter to Local Elected Officlal~

A SPECIAL NOTE TO TH~ CHl~Y !LECTEO OY~lCrALS

O~ ALL TEXAS POLIT1CAL SUBDIV1SIONS

Requests for ~ssistance

In Disasters

In accordance with the State of TeX45 Emergency Operations Plan.
and for most efficient processing, please exercise care by using this
gUldt:> line.

1. When a disaster occurs, or threatens to occur. in your
political jurisdiction which is beyond your capability to
control. YOUR FIRST REQUHST FOR ASSISTANCE SHOULD BI TO THE
NEAREST DPS DISTRICT HBADQUAKTEftS OR THE NEAREST DPS PATROUMAN,

2. The DPS District Captain will initiate action for you and
direct your request to the State agency or agencies that can
provide you with the resources required.

3. He will also establish direct c~unlcation with the State
Emergency operations Center in Austin and contact with the
Governor will be ..de by the officers at the BOC.

4. NOTE: The use of any other Method of requesting aid and
assistance will cause s~at of a delay. The established
channel of assistance sh~lld be used 1n requestirg anything of
an emergency nature.'

5. Ill' YOU WISH TO TALI( PRIVATfo:LY WITH THE OOYBRNOH. OF COURSJo: 'tOO

SHOULD ATTBMP'r TO REACH HI". HOWVBJ(, IN ORDER TO MElT tOUR
I..-DIATK NEED EPl'ICTIVKLY, THE PROCB:DURI OUTLINED ~~ WORKS
P'ASTBST POll YOU NIl) YOUR JURISDICTION. OF COURSE. 'i'HK DBClSION
IS YOURS to MlCI.

Request for "llitary ~sl.tanc.

A procedure has been effected with the Uivlsion of Disaster
BNergency servlce Which BVALUATBS the requests and results ln the
Governor being contacted. The Governor, and ClIIt,Y THE OOVBRNOI
PBRSONALLY, ~rders the Adjutant General to provide ailltary ..slstance to
civil authorities. Naturally. since this involves great responsibility,
the Governor relles heavily upon the ~LUATIOM PIOCBDURI. (See diagr..,
Page 6.)

* Professionals have to aate proper evaluatlons based upon data fraa
designated locd offields. For instance, a 4eterat.naUon
regarding funding is necess.ry.

VI-7
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DmROENC't RESPONSE

Texas Depart-ent or Health
~rgency Response tor Wlter Suppliers

Pre-Emergency Planning

Qu-tlns F.aergency

o ~@spond as necessary considering l~lted resources available

fOIt BlerqeDCY - greate.t response

o ~ctlvate engineers/sanltarlens

o Help doc~nt situation as repairs are coordinate4

o Help protect life. property

o Assess needs

o Pinpoint d....ge

o Estt.lte resources as required

VI-I
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SKC'UOIiI VII

BRBRODIC'l PLNIIIING - PKDUAL PIRSPBCTIVBS
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Non-Re9ulatory (Not le9411y p.nforceable)

Information Provld~d

Ilea lth Effects
Analytical Methodolo9Y
Treat~nt Technoloqy

ItA balied on IDOst sensitive and me,min']ful non·ca.!~!n9g!nlc;: !lulth r-:ffec:ts

ItA for suspected carc1nogens include add1tional risk information when
avaUable

VII-l
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OP(o'ICE OF I>HINK ING WI\T~H

U. S. ENVIHON'''~N'l'AL ~1(01°fo:C1'lON I\Ofo:NClt

cr!tr'r iii ilfl.1 ~t<tn.liH(b Ilivhioll (c:;1J :11 <itt)

For lnqulr les pertitlnlng to:

General Information and thf) "Number:;"

Analytic:al Methods

Treatment Technlques: Or9anics

lnorganlcs

Io:xposurelOCc'Jr renn'

"Anageaent

VIl- 3

r.alL (Area c~e 202):

Penelope Fp.nner Crisp
382-1589

Krls Khanna
382-1588

Marla Gomez Taylor
382-3029

Steve Clark
382-3028

Peter ~assovsky

382-3030

B1.LL Con tglt.o
382-2213

Larry Anderson 382-1581
Ken Bailey 382-5535
~ika Bathija 382-7591
Paul Berger 382-3039

(a1croblolOCJY)
Rick Cothern 382-'584

(radlonuc114es)
Susan Ooldhaber 382··7583
B111 ttarcus 382-7580
YOCJi Patel 382'7585
Jennifer Or_ 382·7586

Joseph A. Cotruvo, Director
CSD 382- 75"~

Craig Yogt, Deputy Director
CSD 382·7S'!)

Ed Ohanlan, Chief
1I.41th Kffects Branch 382-7511

Art Perler, Chief
Science and Technology Branch
382-3022
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,', F()(lM t ton. tn 1919. coosalida t ed :

Defence Civil Preparedness Agency (DOD)

Federal Uisaster Assistance Ad.1nlstration (IIUU)

- Federal Insurance Adalnistration (\lUI»

Flre Administration (DOC)

o coordInate response of lead agencies

o Broker re~'ources

o Chalr In~eragency Resources Asses~nt C~lttee

o specialized response

Flood

- Baergency potable water supplies for shelters

o National flood insurance progr..

o Unified natlonal progr_ for flood plaln unage.ent

o s.all urban watershed working group.

- Guldellnes for local ~lty flood wernlng and response syst~

o Financial aid, tech asslstance, supplles, equl~nt for state and
local govet...nt ellerCJency unag_nt responslbilities.

o OVerview of other federal aCJf!ncy e.ergency water plaMinl)
r~sponsibillties

USDA
- DOl
. ~

DOC
DOll

\' I ;-l
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o AuthorU:1..es for P.IIerfjency federal fundt.nfj

Nat1..orlal F.IIlergencles Act

International e.erfjency Economic Powers Act

01sastp.r Hellef Act. 1914

Defense PrOO'Jct lon "ct

o Ca.prehensive earthquake ptann1..nq

"Hesponse 8!>"

- "Recovery 8~"

o F~ aS81stance applicable to wate[ s~ppl1..ers

Coordinate well

l,,;ten , hear local concerns ca.aunlcated to federal
.aC)encies

Represent needs of water suppliers fairly in resource
claluncy area

VII-I)
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c. u. S. ARMlI: CORPS OF KIIOUIKKIC 1...
PJUaKlIDIC't WATKR PL.MINl... PROORM
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Reproduced from
best available copy

BErCjeQCy Water PlanniOlJ - An Evolving PrOljr~
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i,l L'tItOr. Mfated ",i~~,i('''L A ~uccc~~~1I1 Eme'lgel:c/f W,1.t~'l ria.lutiHg J.''tc'g'l..lrll
",~tc. depend It:.'C'1l tllc (',q:e ~cttil'lI ,f, 'l'cttc'l-'Le{atcd a9CIlc.<.e~ at a.((' £Cl'e£~

d gC'l'c'Utmv:t.

~. What 1S Emergency ~ater Planning?

A. Water, e-f course, 1S a baSIC necessi ty for human surv1val. 'l'ne
capab1l1ty to res~nd to a w1de range of water-related natural and domestlc
energencles r~sts WI th state ancl local goverrments. Federal llilergtmcy ~~,:lt2r

PlannIng relates to ndt10I~l securIty and catastrophic domestIC emergencies.
It focuses on assessiny water dod water support resource needs and on
develop1ng "standby" pClority and allocation systems 1n case these resouCl..'e~

become critical. 1hat's wny mergin~ F~eral, state, and local government
planning efforts w1ll allo~ ~ll of us to meet our essential water r~s in all
ty~s of ~ryencles.

Q. Are emergency plans being developed for food, transportat1on,
hous1ng, manpower and other resources tOO?

A. Yes. 1'h~~e dre IlI<iny components involvtlU 1n kee~ing our cOrtltJl",x
society functloning. In recent tunes, mobllization for tlOrld war 11 and tne
Korean Conflict caUSL~ nat10nwide resource shortages. OVer the yedrs, sev~ral

executive orders dOdressed var10US ~ts of the overall resour~ plann1ny
prOljram to a11evi,~~e shortciges. In 1969, they were cOll5Olidatea into
Executive ~der 11490, tile current basis for the F~eral 8mergency Resour~~

i1anaLJement Program. In Executive Order 11490, tile President assigns cmer':Jenc.f
planning responsibilities for manpower, food, mi~rals, energy, water,
production, tran~portdtion, hous1ng, communications, financial servlc~s, ~nd

construct1on ~rvices to various Federal agencles. Collectively, thes~

dgencies must ~nsure that the r~t1on can meet essential civil1an and military
resource needs during national security and catastrophic d~stic ~rycncies.

COordinating cill of this lS a maJor responsibility. nle F~erdl

l:.'nerg~ncy i1anagement Agency (f~1AJ 2rovides overall plannifl9 yuidance and
coordinaticn. I:mecgency ,JatH ~l.,lOl1lny is being formulated around F~iA

'3'.lluance to tne u.s. Army Corps of I:lllJineers and the other Fed~ral a':Jencies
lnvolved.

~. Wh 1S th~ u.~.

hater PlanmnlJ?
ible for Emer1enc

50 IOvalved?

1\. I:merLjency .Jolter Plc:nrlll1.,j wa~ transft!rroo frOOl the DepartIT.ent of
Interi,or to tne lX:j,l.lrLnenl of Detcn~~ 1n 1983, and was subsequently delegattllJ
to the U.::i. Army ColPS vf !:JllJlnt.'t?rti \~lV1l h'cJrks). 'Illerc are ::>cveral [eclson::>
~lY th1S trdnsfer w~s ~e:
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* 'rhL' Co!:p~ rus Wlt~'l 1~50\Jn:es eXpE-'[lf'llCt..' dOO I:'X£lt-·rt 1:,<>,
* lll~' Coq,,; II.J:" .. :. u, J"'IIZ,llOlldl l'rL'~;ln":L' thluU'.II'UllL tilt· .-oUlIll/,

li.L Lull):" Il..J~ L·X".!.I' I", HI Ilt.ltJIII,;! UK: PULI11": LJldL ...'1111 ":kl jl.lIL·"~

:;UI.:II uS lloooli"J, ",flU

* "'T<I:.!r~~ncy IoIdt(:r pldn:'l:1':l clo&:!ly parallels other Cort>s c1vJ.1 rl;:<lu~nel>:;j

roles.

Otl~r Fed~ral agencies are very much involved in the plannlng. Execut1ve
Order 11490 requ1res close coordination with those agencies that are lnvolved
loIitll water. 'l1ley lnclude:

*
*
*
*
*
*
*
*
*
*

Department of Agrlculture
~partment of COmnerce
Department of I:ncrgy
lA?partment of Housing and Urban Developuent
Department of tile Interior
Department of State
Department of TransportatlOil
Environmental Protectlon Agency
Federal fJnergency Management Al:Jency
Tennessee Valley Authority

The Ccrps of Engineers leadership role involves coordination, Joint
plunning and informatlon exchange among the Federal agencies.

Q. Why should 1 be concerned about J:mergencx water Planning?

A. I:.:veryone must be prepared. We all must ask, "wna t if?" for those
thousand-arid-one possible catastrophes whlCh could hit. Although local,
st3te, and Federdl areas of responsibility are dlfferent, the need for
"standby" planmng is the same.

DCrIFSl'Le DlSASTEH
Federal kestlQ,'lSlblll ti'

State and Local RP-sponslbillty

State and local goverrvneots are tasked with responding to natural and
d~~stLC emergencles. For this reason, lnteyration with Federal plans lS
useful for emergency responses.
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NAT lONAL SI:CUkITY &"U::KGt:tCIES
Federal ~Sponsi01llty

w···..:,"
. , .',"'"

StQt~ <.I[)J Local ~sponsibll1ti'

The federal governnent is chaqed with planOlr.-3 rt:!sponses to ncatlOnal
securlt~· dnd catastrophic domestic ~rgencles. 1h~se plans must be d~velo~

1n partnership With state and local qovernments and t~ private secter for
L:hem to be successful.

Federal Government

-----\8~-·······---,CU1i1ON \ •
AREA .

---- -,J-
State and Local Government

As you can imagine, same of these planning respcnsiollities overlap. A
Wlae r~e of optiOns must be developea to apply at all levels of government
when such emerSlE:ncu~S threaten or dUa;t the users ot our water SyStE::nS.

U. \lJhat are "national security emergencies" and "catastrophic danestic
emergencieS"?

A. 'lbe !:mergency water PlannilllJ strategy is be1llld prepared for all kirrls
of ~rgencies. 1bJ:0U9h this program the Corps will assemble, or ':juide the
3ss3llbly of the data dealing wi thwater supply and demand as well as the need
for materials and equipment. It will also define a network of Federul, stat~

~nd locdl agencies responsible for deliverlllld a safe and sufficient ~upply of
..·..Iter to the Nation. 'lhis coordinated, integrated approach directc:d at
;;Ll~lonal secunty and catastropnic dcmestic emergencies wlll produce the adoed
t>anefl t of assisting state and local jurisdictions 1n increasing their
e~r~ency response capabilities for other emergencies.

Natlonal security emergencies are occurrences such as IOIar, the thre<.lt of
w~r, nuclear blackmail or economic warfare which becaUse of their size or
lnt~nt seriously deyrade or thredten the security of the lkuted States. 'loose
dre, of course, the foremost concern in Federal k'1lergency .ter Planning.
Ho",oever, toe basic national security anergency restlQnse concepts will cecClE
t."lt: framework for response to catastrophic domestic ~r~nc:ies and, for thcat
~tter, any similar crises.

Cat~strophic domestic ~nergencles ~re lar~e-scdle natural disast~cs-

SU.:ll dS lTIassi \Ie eartllquakes--or otiler dOinestic emer<jcnc:ies that need
subsuntial F&Jeral ,,'SS1stdnc:t:! to 00 malldg€C1 effect1vely, or those whlCh dri:iOt:
fr '~n LlctlV1tic~; wiler\.! ther~ is F~\:r.Jl pr~lIlnence.
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~flne """dt~t support r~:'OLlCCto'SIt uOO "watEr" tu! !::lnL-r;!CnCi W'ialer
~lannln~ L~cposes.

1\. By Wdt<.:l ~UL)~l t C<150urct'5, ·....e ;'!lean Ulc: iJlp:.s, i?u,7It ,s, E:n.. r;;Jt,
i:1cJ'lt"V'....:l ,1110 c:ll~nl-.:.:.l.5 ·11..'ClO- ....->.Jt'y tv tJrooU<.:e ....nd alstrl0ute water. ,,1125(: ..lr~

!t~~s Willen, durIng ,J n.'I~lon<Jl ,~urJti or cdtastropnlc dcmeStlC anec':l~ocy,

eel" be: 1~1 shott !:>L:~,~Li" lndt.'~ wi;1' ldenlllylng CrltlCCil supplIes ,md
r.l<,~c!rl~ls, dssl;;>Llny t:!lk..:r,;",ncl rl::Yu1£t::l1ll::nts <Ina de-,,'c-lopHl-j prlCJr1tlE:S ..lOa
,~l'X .tlon 5j:::ll;';l.S LiDe..-.:J nt UlTll; 13 11..•)()cLmt.

I:.xl:Cl'tlve Ord"" 11-;<;:0 deElnes wat~r .j5 "all lllieablo: w..lt..::rs, fro;n all
SOUrL'l:t>, liltl.ln the JurlSJ1CL10n of till.: Unitw Stdtes, ....ruc!l '::::dn IX- r";natjw,
,~on\.rvllt.-Q and dllocdtL"Cl LO ,llf.:et: ~~rYl.!nci r"oyuHements."

\..I. ~hat o~s the Corp~ mean by "developlny plans for tne mana'JQlIent,
control, allocat:on, and us~ of w<.Iter resourcus of the nation'?"

A. The <':Odrt on the followiny puye shows Vc.ltlou:; emer-jenclE"s. The Slze
dna .,;c0?t=, as well as tile type, determIne who is responsible for anergency
plannln':!.

NotlC~ tnat part ot the chart IS shaded. Plannln~ for the emer~encies

Wl Unn tnis area IS essent1ally handled locally. But as one proceeds toward
toe rlyht, the events r€qulre more and ~re purtlclpation of agencIes and
govern~nts beyond local cr, In some cases, state Jurlsdlctions.

The Corps is cllaryed wi th coordInating F~eral plaonln':l to ensure tl~

~val1dnllity of wat~r ~nd w~ter support resources in natIonal security and
catastroph1c domestiC dlsilsters. The Co[~~' gOdl is to lnt~1r~te plunolng and
dl;SlSt state and local Jur isdlctlOns 1:1 .ncrt=aSlng thea capaoll i t1eS 1n the
process.

A5 ment10ned e~[ller, there dre Lwu m~Jor parts In Emo,g~ncy ~t~r

~lilnrl1ny: the sUH,JOrt resources for ~roducing and tranEportlng water, and tile
w~t~r ltself. Wa~er supl~rt resources ar~ the primary tocus of Federal
I:.'ner-jcncy r>3ter· Planmng. For <illy ared, tllt! ~ssential resourc:e neecis must De

ld~nt1f1~ and procedures developed to set priorities and to oetain
allocat1ons so state and local gover~nts can contlnue to provioe essentlal
services durlny emer':leOCles. For ~xanple, what if a sudden military
mou11ization created a shortage of chlorine, fllter materials or ~ome other
resource essentlal to the production of potable W.:lter? A "starxlby" PClOCl ':les
and ullocation system would insur~ that c1tles could contln~ to prOVide
es~~ntlal water service untll the market-based ecor~y could r~ct.

i~lJor water users nL~ to dnalyz~ the potentlal lmpact of mOQlllzation
and other national security and catastrophic danestlc aneryenc leS CiS tiJey
u~ly to wat~r. Wltn thl~ information, tnose ~ater u~r~ ~an coilect1velj
~xtend ~nd lntegrate existioy plans.

~r'Jency Weiter Planning 1S tll1nkioy a~ad, ldE:ntlfyiny critlcal
r~sources and developin~ respo~s thdt can DC applied broadly or sel~tlv~ly,

deperding on the nature of the emerg~ncy. nu.s approach, canbinea with
lntt;.>yrdtAd planning throughout goverrvnent, '.ill strenythen the cntirt' letlUn'S
Hllt:ryencjl response capabi 11 tIes.

,
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A. It Joesn't. ~dtt:r ()c~ur.:> loca111 or rL"':Jlol1..l11y un ti~ :;urL.\c~ doJ
1;:,dL'tJI'OunJ, "<XI'k,tlm..,s beJ.n'j tr ...ltlslXirt..."'d b'"'t~n [L,:F'J:l:-i und('[ pre..!rr<tnYt:<:1
"J:,_~.""'lll::i. In [ ...c:L, UI~' l1dtlOI1'S ..,,\.,=rs .lre prt:sent!)· uelng -.Jllocatoo

L!llUUlJI1 ~,<ll1i eJilstli.cj l.v..: .... l, st..itlo' ,)[D lnt.,:,rnatlOrld', ,grL....."ITlellts. It is not
tilL' lrll",nt "':: t.lk:r3er;;:j,J.:.tc'r Pldllllln':! Lo u\'",rr .. ;j~ tIl05,. e;;lstlny C1':jr-=t:3T,;;,nts.
~r~""nC:i Cto-quHl::I:;ents ,,111 De ut..:ler:nlfled ,m~ ce::iolvoo uy involvlny tl1-: r:I.:ljcr
.....It'''r provlders ilnd llS,,[.S ,,~ll ln CidvanCtc.

'.t. "0111 the Corps ct'sclve long-t",m sta:...e and local water supply
problems Vla the umery~ncy hater Plannlng pr~ram?

A. Lony-tecm watec sup~ly problems (~.g., proJ~~ted shortages based on
coormuIIlt1es expanc11ny Ot..'yor'd tllt:U water supply Cdpaoll1tiesj are senous
probldTlS, but are outsldt: Lhe duthon t:r- of the Emergency water Plannlng
iJrO:Jr.j;n. Emecyency \'Idter Plann10':l 1S -je3red Lo nat10nal secunty and
c~ta5tropnlc danesLlc ~r'Jenc1es. By Int~rat1ng Federal, state and locul
flldnnmg, however, d network will be credtoo wluch m.:.y neIp non-Feder<.ll
entltleS handle water prvblems wlth1n t:.i1eir Jur1scllctions.

(,J. Ullder wh.:lt cltcumstances would emergency water plans be implemented?

A. Federal aner~cncy watet plans are essentially "stdrdby" plans to
assure that ~ range of options 1S dvalldble in times of nat10nal emergency.
They can be lmplemented only wtlen enacted by ~esidential directive or a law
(ram the Conyress. 'nus is an unportant tx>int -- The Corps of El'ltJineers dnd
other FedecCll agencies must make plans tor such emergenc1es, but only the
President and the Co~rt:ss Cdn yrant th~ .luthOCl ty to unplanent thea
provlsions.

Q. What has the Corps accOOFllshed 1n &nergency Watet Planning thus far
and what 1S planned for the future?

A. For loo many c;ner~encies, plannJn~ nas bately OO:Jun. As tne
~Q~=d1nat1ng a~ency, we can report that the CorLJS ~r~ency ~ter Planning
pr00.;1 rd;;\ IS ~lOnln':l to take shdpe.

The Cor~s chaus an 1nterayency tllanniny group 1n Hashington, D.C., and
helps F~iA wrlte specIf1C emergency wat~[ resources mana~ement guidelines.
&'Cause our mlSS10n lncludes ncational leauersl1l2, the Corps of I:ilgineers 1S
WO[kl~ thto~h the !:nvlrollnental ProlectlOn Agency, tne uepartrnent of
Aqriculture and otoer dgelries to seek local, state and regional involvement
1n ~r~ency water Planniny. 1he lnitial focus 1S on prepar1ng rudimentary
lnterim plans to use ln case d natlonal Q~rgency occurs before full-scale
plans are completed. Nevertheless, lor~-term plann1ng 1S underway
::oncurrently.

RegIonal Corps off1ces ~r~ ombdrkIn~ upon a f1ve-year ~rgency Water
Plannlny development process. They w1ll Jevelo~ and mdintain state
lnventorles of ~ter resources. The~ 1nventor1es will became the basic
foundat1on for understandll'ly helo/ to deal wlth water emeryencles. Ttle stCll\:
1nv~ntO[I~S ~lso WIll oe used to t~st response systems, usiny slle-s~~lf1C

emergency SlillUl-ltlon CX<c·CCl5eS.
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In 19YO tnE: f1lldl l:int:r<~t;ncy vi..,;_0r f'lann.'ny syst~ ~Jlll be ISsued and till
i)r~rd/l\ 101111 move Into d m'J1nt.elldn,~l:o ,1lOde. 1'echnical assistan<.:e 101111 be
prvvld~j to staleS tu I,l_'lL) (;:~::r.lLJtl'.» emu maintaln toe"l eneryencf Llctlon
plans.

\,'. How l:Tllhrtclllt 1S tnl: partlc.patlon of state <.lnd local governments In
Unc=r'j._·ncy .uter t-ldrH11~

rl. l~'s extr~neli Import~nt. Local governments and water sup~ller~ hav~

d vast amount of eXfeClenct:? In plann:ny fot and dealing loll til water problans.
Tne develolXOOnt of Faderal emer~enc:z' water plans is ')n opportunlty for
partr.ers;llp. FUI levels of governnent--Federal, stdte and 10' I--must plan
for eners,encles. COOrdInating tP':50 I!fforts has pot.:ntlal benefl ts for
everyone. The Corp~ of LnglnectS ol~ atOer Federal a9~ncies cannot requIr~

partICIpatIon of state anu local ~over~~nts, which means that tl~ voluntari
r.,nroIL-nent aspect of thIS natlonwl..:le process IS vi tal to 1 ts success.

~e grants or other Feoeral aSSIstance avaIlable for ~rgency water
P anlllrly?

A. ~o=k on two prellmlnary r~jional emergen~y water plans h~s already
beyun. 1~E: Corps, In collaboratIon WIth other Federal agencies, state dod
local yovernments dnU profesSlonal organlzatlo~S, is developing emergency
r.esponse plans covering ~ broad ~~ctrum of eneryencles. After testiny dod
rE:tlnl:!'nent, the plans \01111 provldt:: Intorllldtion that \oIill help yoverrllTlenl
all levels integrate ~r~enci ~t~r Plar.~ing Into a single nationwide
network. ~len the ~rgency wat~r Planning program IS fully develo~u,

Corps will provide teclmlcal aSslstance to political entities developln'J or
imprOVIng emergt::ncy water ~lans.

\J. ~at are the Corps llnergency _.later Planmng goals?

A. Historically, the responsibIlities for and the beneflts of \oIatet l1c:1ve
bl:en shared in thIS country. PlannIng for emeryencles wtllch threaten
plentIfuL water also Cdn be shdrea. Government, dt all levels, must try to
anticipate any orneryency WhICh thr.:atens the water sLlpply of Its CItizens.

We at the Corps want to follow our marxiate to:

* Develop plan~ (or tl)e mana<Jement, control, allocation aOO U~ ot
tile water resources of the I-cUon. 'lhe pldns must be consistent wi th the
plans of other ~edecal ayencles havlny specifIC water responsibilitIes.

* Establlsn a sYSl~ of ,,)[ loritles and allocation~ for the emecgellcy
Jruductlon, dlstributlon and USE: of wat~r and water resources.

• PrOVide ~uiddnce and aSSIstance to, and coordinate plans With,
other FeuE:ral ayeocles, stdtes, locdl <Jovernnents, and tne private sector.

* Acilleve ,mJ ,\;.l\lltdlll I,nplcmentdtion capesbil1ty through dat,-,
'''I[ lL't,:L 1011 dlld .. 1).11 Y ·,1:;, Lr. d 111111'J, L'XL'(C ISC:;, r~tiL'.jrcll .md 1l1l1l<.Jn r~source:J

, I, 'VI! I ')llllL'll t .

'ill-l~
63



All of us--government officIals, pr1vate 1ndustry employees, u.~.

cltlz~ns--fulf1ll very d1fferent obllyat1ons 1n local JurIsdIctIons, stdte
iJoverrmt:onts, aoo In reylonal and natlorldl offlces of Fe..Jeral agencIes.
'fuy~ther, we must tdlk aoout our ccmnon concern: how ''lie WIll meet the "WTldt
ll!" questions, l{.Ind .lht;>n they _lnse, arx.l above i.Jll, KL"'elJ AmerIcd's W,llL,r
llowLn'j.
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o Clean Water Act (sect. 311)

Q Coaprehenslve ~nvlronme~tdl Response
COIllPensatton and .. taM IHy Act (CRRCLA)

~r.sponse OrqantzatLon

o National oil and Hazardous ~ubstances

Pollution Contingency Plan

PART 3OG-NATlQNAL OIL AND
HAZARDOUSSUBSTANCEI
POLLUTION CONTINGENCY PlAN

......... A-ln"'Ddu~1Ioft

lee.
300.1 ""fllOW and objeclivn.
300.2 Authorit,.
300.3 Scope.
300.4 AppliCtlUOIL
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~edia ~~!age - "dvantagfls

o Quick dissemination of information to public

() II.llays unfounded fears

o Inspires confidp.nce

o Shallowness

TiCJht deadlines
Stories must be brief

- Reporters are generalists

o Sensationalisa

- News stories required daily but true sensational storles don't
happen dally
Publ1c 1ntere5t irt what went wrong - not What went right

o Subjectiv1ty

(;<?Rin~With .the. Disadvantages of Redia Coverage

0 Shallowness

0 Gensat ione lisa

0 Subjectivity

0 !ducate reporter

0 Know and present facts

0 Appeal to values
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B. Rules. For. Dealing With the Redia

No such thing ~s ·Off_ the record·

Plan ahead

o Prl..ry and backup spokesper~on

o In(ora lledla and 9Over~nt who spokesperson is· how to contact

() Telephone operators lnfor..d how to reach spokesperson

o Establish lnfor..tion 9atherin9 te~ to report infor..t1on to
spokesperson

o Establish contlngency press Area with telephones and back up
ca.aunications equipaent

Develop ability to take control of interview

VITI- 2
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c. cant roll.ln-!l.the .Jnt.!rylew

ViMing It confrontatlOl1

Q Rules of the g..e

o Crlsis c~untcattons exercise 1

You have been thrown Into the Middle of a hot controversy about contamtnatlon
oE drinklng water suppllas. During a public .eetlng. whlch was att~nded by
or~anized protesters and the .edla. a ~n runs up to you, pokes her fin~er tnto
your chest, and calls you Mnot hl.an, robot."

Evaluate the pros and cons of these varlous ways of dealing with her outburst:

~) Walk out with as .uch dignity as you posses and issue a statp..ent later
refuting her charges.

PRO:

PRO:

8)

CON:

Ask the police to retlOVe her and other hecklers fra. the Mll.

CON:

c) R...ln silent until she cal.. 40wn and then try to avold saylng
anything that .ight agitate the audl~nce.

PRO: COlI:

VIII-3
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0) Grab the microphone, ask for a chance to respond and ~hatlcally disagrep

....ith her.

PRO:

o

CON:

Gutdel\nes for succe~s

o The prob1ell

o Crlsts Co..unlcatton Ex~rclse II

After the trdn deraUed and spilled. large quantity of chfltatcals, you are
tn charge of the cleanup. The restdents don't trust the railroad and believe it 1s
undp.rstating the potential long-ter. danger to drlnking water supplies. Evaluate
e~r.h of the following as a possible f1rI1 action on your part:

PRO:

B)

I'RO:

Hold a joint news conference with the railroad spok....n to refute the ~

CON:

Issu. a stat~nt announcing a study to .-c.rtaln the facts.

'.' [11-4
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C) Reet with £~sidents at City HAll to hear thel£ ca.plaints and fill tea
in on the cleanup.

PRO: CON:

D) Accele£ate efforts to contain the splll and Pl~ the liquld into tanks.

PkO: CON:

o Guidelines for success

VIII-5
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You are an official of a water ~istrict pxper1enc1ng a prolonged drought. ~

newspaper reporter calls and asks if it 1s true that a ..,or 1ndustrial plant 1s
using weter at the sa.e rate as before the drought. desp1te off1cial requests for
c(~s~rvatlon. His Infor..tlon is correct. Analyze the pros and cons uf each of the
follow1nq ways of answering his question.

A) Tell hL. to call the ..nufacturer. Givlng out such infor..t1on about
users violates pr1vacy rights.

PRO: CON:

It) Acknowledge It I. t rue but wern t~t if WAter usage by this Indust ry 15
cut. the budget wlll 90 In the red and the rate. will 90 up for everrone.

PRO: CON:

c) 'fell hla you will seek an audit ancI get back to hla (and glve hL. the
rp.sults after the drought i. oyer).

PRO: COM:

VIII-6

75



D) Ackncwledge it's true but explain that the ..nufacturing process is such
that there can ~~ little variation in water consu.ed in the process as lonq as the
plant is ~rating.

PRO:

Guidelines for success

CON:

VIII-7
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E. Conclusions and Checklist

General Risk Perception

o The probleM of involuntacy risks

o COMmunication Exercise IV

Assume t.hat a volatile cheMical is detected in the drinking water that your
sclent.ific exp~[ts say has about the sa.e chance of causing cancer as saccharin.
~fter the story is leaked to the press you appear at a town ~etin9. ~alyze thes~

v~rious responses:

A) Asked "Is the water safe to drink?" you pick up a glass and chug" a- lug
it. saying. "Safe p.nough for lie."

PRO: CON:

B) Tell thea that it is unlikely that anyone could drink enough water
every day over his/her lifett.e for exposure to be a significant risk for cancer.

PRO COlI:

C) Cite scientific data that~ who drank one gla•• of town water per
day for 70 years would face. cancer rlsk of 6.4 1n 10,000.

.-RO:

o

COlI:

Guidelines for success

VtIT -8
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crisis oo..unication Checklist

1. 8B PRBPMIW. REVlEW THE FAC'rS.

'- . BE HOIIBS'l'. TELl. THB TRUTH.

1. ANTICIPATE I.IKBl.Y QUBSTIOitS.

4. CONSIDKR WHAT THE AUDIKNCK IS IN'l'RRESTID III KNOWUIG.

'). D8CIDB WHAT YOU WNI'l' TO SAY.

6 CONSIDER IF THKRE ARE 'l'HINOS YOU DON'T WANT TO DISCUSS .

•,. COMPOS! COMeIS!, ACCURATE ANSWKKS.

8. AVOID JARGON.

9. DON'T FLY BY THE SEAT OF YOUR PNrrS, 'ltOU MI01ft CRASH.

10. IP YOU DON'T KNOW TIlE ANSWD TO " QUESTION, DON'T GUESS.

11. STAY CALM, 00 NOT LOSK YOUR COOL.

12. SPEAK UP, 00 NOT MUMBl.E.

13. BE ASSERTIW, NOT ARROOUT.

14. 00 NOr FIOIft VI'ftt IBPORt'DS, BYS'l'NIDUS, ACTIVISTS.

15 • 00 NOr PUDOB.

16. 00 IID'l' SHOW PRIOIft. RKLAX, BRBATHB DaPl.~.

17. AVOID Fl.IOIft. DOII'T TRY TO RUN AWAY.

18. cootrra PALSE ASSUIIP'l'lONS 1M QUBSTIOW.

19. WHBII FINISHED, S'l'OP. It' IS HAIDIIl 'l"O PU'r OMIE' S POO'l' IN ON&' S MOU'fH Wlla IT
lY SHUT.

POH OUR IWIUAL 011 CRISIS COIRJNlCA'UOIIS (100 pages, paperback)

CALL FORD IOWM AT (202) 296- 9710

OR WRITE: PORD 1lClWAaI. 1899 L. Sftlft. N.W •• SUI,.. 405. VASlUNCJ'l"ON. D.C. 20036
(price par copy: $14)
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THE DOZEN MOST~ HlSTAK~S IN CHl~IS COMHUNICATION~

~y Ford Rowan

The first mistake most managers make ib failing to prepare for a worst
cose scenario. Perhaps it's human nature to avoid the unthinkable. But the ,inqle
most important thinq that can be done to prevent a ..atastrophe is to prepare Eor it.

The 5p.cond mibtake most mandgers make is to underestimate the Importance
of thp. media at the onset of a crisis. The dissemination of information is crucial
lind the presence of reporters and photoqraphers is automatic at m()st serious
emtO'r<jenr.ies. If the press is an unwelcome 'Juest, it returns the COOt reception by
heating up the rhetoric.

The third mistake is to fail to understand the needs of the press for
[~qular updates. Deadlines come often in this day of instant-eyes and minicams.
failing to provide concise factual updates can result in wild speculation_

l.tlP. four th mistake is the failure to p.stablish a cOlIIlIunications cOl1lllland
r;rmter where information can be coordinated. Reporters wilJ be wanderi.ng allover
the place. talking with uninformed bystanders. Communications must be coordinated tv
il~jSUre o'liccurate information.

,'he fifth mistake is to faU to take charge. The spokesperson must be it

leader. His role is not just to answer questions but to dissetlinate information.

thp. sixth mistake is to fail to anticipate likely questions. The old
stdndards what. when, where, who. why and how can b~ expected. Remember,
people want to know, "Is it safe now?"

The seventh Mistake is to be lured into answering hypothetical
qlJestions. Avoid "What Us," they can be scary. When asked to predict, stick to the
facts and make projections if any based on what is known.

The eiqhth mistake occurs when a spokesperson inadvertently uses an
p.motionally charged word or sensational phrase in response to a question. Don't
contribute to hype.

The ninth Mistake is to assign blame for an accident. It's likely that
litigation will last for years anyway, s~ keep your o~inions in check.

the tenth Mistake is to try to stonewall if things get worse, to fUdge
the facts if the situation begins to deteriorate, or to ca.pound the confusion as
fatigue sets in. credibility is at stake; preserve it with candor.

The eleventh .istake is to let questions get under your skin. Show by
Y~Jr deMeanor and candor that you will cooperate with courteous journalists. Keep
cool.

the t~lfth .istake Is to fall to learn frc:. .1stakes. ..He is full of
trlal and error. Put the hard earned knowledge to work to prevent {uture crises.

VITl-IO
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WORKSHOP: CRISIS ca9lUlHCATIOHS P.Xto:HCI5~ V

TENt A is in charge of a major water facUity.

T~ B is a group of reporters for newspapers, radio and television.

TENt C consists of local officials fra. the flre, police, and
~nvlro~nt and health depart.ents.

TENt D consists of local townspeople.

TKAM ~ is the "Environllental And Peace I\ction Corps," dedicated to
preventing pollution and health risks.

Rules: The scenario can be played with only two te~, A and S, bUl
1S .are interestinq if ~re tea.s are added.

After tea.s are created, they should Meet for a few ainutes to discuss a
fjalle plan.

The first part is described below; after part one is played out, the
facilitators at each locatIon will prcvide new "facts" that alter and expand the
scenario.

PART ONE: An Air Force jet has crashed into the tONn's only reservoir,
killing the pilot and spliling fuel and other ch..icals into the sole supply of
~rInkIn9 water. The USAP is hesitant to reveal What was on board the plane, but an
~ wire story fra. washington says the plane was on a training exercise for ch..ical
and biological warfare. Tea. A should Meet in private for a few .lnutes to
accuaulate What facts are known and then brief the press and saae other onlookers
outside the water f~cIlity.

Afte~r~s. the facilitator wIll have new "facts."
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CIVIL DISRUPTION
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Jntroduction

While there is general cons~nsus that water systess could be
vulnerable to incidents of purposeful disruption. there does not at this time
appear to be a ca.prehensive body of knowledge available in a central
l~'ation to assist water syste.s with prevention and response. One of the
more comprehensive investigations into civil disruption prevention and
response was inltiated by the U.S. Ar.y Corps of Engineers' washington
Aqueduct Division in cooperation with the washin1ton Surburban Sanitary
Commission and the Fairfax County Water Authority. Their efforts have
resulted in a draft "Toxies Threat Manual" that will augment their e.ergency
operations plan and Eor. the basis of their response to actual or threatened
civll disruptioc. or t.-pering incidents. The actual "Toxles Threat Kanual"
is too hngthy to be included in this work book. Accordingly. the essence of
the Batp.cials contained in the aanual is sl.-arized in the following pages.

lX-l
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OUt line and s-.ary
Draft "Toxic__Threat Manual"

By U.S. ~r., Corps of Engineers, Washington Aqueduct Division;
Fairfax County Water ~uthority;

VAshtn9ton Suburban sanitary co..i58ion

~se Plan Ele.ents

o Collection. distribution analysis. and storage of s..-ples for
deteratnation of contaaination

o Information base (in appendices) on selected cheaical and biological
contaatnants that includes:

t. Availability of contaainant
2. ~nt necessary to reach toxic levels
3. Counter measures
4. Analytical procedures
5. Physical charactp.rlzation

o Use of aobile laboratory to develop routine "baseline" conditions
throughout distribution systea

lX-2
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Reproduced from
best available copy

(,u I 0;': om MANUAL

(!li~ s.~r:t:;(')n of ::ne manual I")rovloes a ~u;OE: 't".o tnt! use of
rol.· "~.,, :'·/u;io .=Joul:''',oir.~~ in tne ~v~nt a tnreat ;s ac\u~ll,/ rf'c~iVH~.

if (:"It: '~nreat comfTlllniC'dtlon j", rE'ceII/P(1 oy re;~~r'0"i:' tnt!
~,·,'-·I, ,~'i.], ;) so,(')wn snou·'o De t't Ilea out CoS comp,@t:ely .... :. ~/O':isible,

,i·.~ ':,,,,n =-;'Oul(J t)f" r'~aci 'y a"allaol~ at elny pt"".one one i:,iqilt r~l!'Jsonabll!

......."'. : ::',;, I l::Lr,:ivF! ~ULn .'::1 eel;". rne CilPoropri,.ite p,!ople SllOL.:ic D~ mad~

:~w.:J' ":' ,~,r" r :.,~ t':x i,:, ter,ct' and ; ncat: i on of ttl~5e forlT'!>,

i~ r,.'\:) t:,lI'l:'!':It '.:Qmmunication is ~ let.ter. "c\:i,jl"o 'Should LJ~ '\:C1k~rl

I' r':·"~,,·rvt- Inc ~via~nce. ,t sl'lI::lul., not tlt:' 1',o'tr,cl""c.J ~ur r:~1l:H. Transcrioe
,,~ .:', ",,:., t"r, tin fr~rrn.-~t i 0/1 ( wno. wile. t • where. who::n Cine:: hOw much). wt"".ere

. ";'~,, :.,J' ~ ,0 yOlJr own paoer ana tnen usl ng forcfo'ps or tweezer~

',-,",.n<;!:l~l" ..:0" I:lieces of tne communica~lon Into d pid!o~lc bClC] to be
; .. i l " ...,: ,,' J ny C't,~ aoor Clpr i clte autnor I t I e~ ,

'I-tlt~ p~rson r ece i" i n~ t:he threat message snou I d contact the
~.~L.J~!V~~ o~ tn~ agencie~ Involved and ~ne leaoer of ~neir toxic
'-I:·~p.)n~e t:pamf"ielepnone :--'0.'5 ::.arC' provlCleo in App, A)o Tne le80er wi II
':",~r, r,,~-:: i fy .")::h.~r memoers of t.r.e team to st.art the eva I uat Ion. The teem
:I·"' ...~o:' w I I I ~ke otr,er f nIt I a I not I f I ce t I on~ as coemeo ..,ppropr i ate by the
".,rr.iClJ'Cl'- uT;lllty. Appenolx A contains the 11'3ts of peocle and
~g~nci~~ to be not:iflea as the evaluation pr09re5se~.

i II rH~FAT ~VAlUArION

AlJp"..nClI x 13 I $ tn~ tr,r't"clt: eva I ~Ja't. Ion gu i at" wt, i r.h has been
;>rovic.J."'Q tJy tilt:: U.:J. Army I"\l!Cltcal ~esearCh InstlclJte of lnt"ectlou~

,j i "'t'o1!'-~~ (L.i~Ai"lR I I (J) , ihe t'ox i c response team wi; I use th 15 t::oCUInent
:~I\C "dJl)o('),"tlng inforrroar.lon(Appendl)l( C. eontl/lllning representQtive
".')tao -;. H"~H$ on toxic mCltt'rlal!!>; ano Appenctx O. on-i in!;." dhT,a ;:'''':';1':'

·:r,f(""I'rr.Ct~ il')n t=r')r cr(:!,;,o1:intJ 4 dar." st"'l'!et for the tnrel!l't e.gent:) to eVl!llua'l:t!
l"rl~ ~:II'~'Olt· .an'-l to answt"r tht' tollowlnQ;

:1 ~op~ ~n~ ~nreat mess8Qe toentl~y ~he 6gent!
.: I (11.-,'!!'> t" Ie ~hr~.t 1'Ntl<er ...oprer to posses tne know I eoqe nece$::.ar Y to

c~rry ou~ ~ne tnreec?
.:: i Do.. !> 'l:l't~ ttl.r~&~. m"...tt"r 8()Oear to oe eo I e to or-OQue (;! or <:Iota in

t:-,~ (; ~".,m I '-'6 I 01" l,) I 0 I e;.,g f c. i agent: '1
r. i Do",'!'> 'c :,e l:t·weat rTlCIKer ,sOgear t.o oe ab I c co Cf:: i vcr the agent to

'tnt:! i ntenoea targe~ '1
r.; I I f t:"1~ ttlr _,.1: maKer eMrr i es out the tt,rOllt as st"atea. what wi I I

oe the effect:?

Wt '~'() t:ne c-v,sl Ubt Ion I eo Clo,mo I e~eo 1:'nl!' team w t I I r~'C"orr"'"end

rnl! ~poroprI6~e ~cttons to Oe tdl<en. Tnese actions wi I 1 eon~i~t

orimari Iy of samci Ing. analysis and further notiFications.
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5~~r of ftenual Appendice3

IL Not HicaUons - work and hOlM n~bp.1"5 provided

Local goYer~nt agencles and managers

Local water supplip.rs

EPA

Media
A.P.
U.P.l.

Local TIl stations

Radio stations

Newspapers

8. Threat Byaluation (ref: u.s. Ar.y Medical Research Tnstitue of tnfectious
Diseases) uses detalled protocol to establish:

1. Does the threat ...sage identify the threat?

2. Does the threat-aaker appear to possess the knowledge necessary to
carry out the theeat?

3. Does the threat-aaker appear to be able to produce or obtain the
ch..ical or biological contaalnant?

4. Does the threat ..ker appear to be able to deliver the agent to the
intended target?

5. If the threat- ..ker carele. out the threat ar. stated, ~t will be
the effect?

c. Otta Sbe9tl - for ..lecte4 cont_lrnmts inclu4ing lnor~lc., organics,
.icrOblological.

1. oont_inant

2. Degr.. of hazard (LD50 oral-rat)

3. "-OUnt needed to reach specified toxic level (kg/.g)

4. Availability

5. BqUi~nt needed to transport aaterial

rx-5
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6. Method of detection and analytical equi~nt required

1. "['eat_nt required for r-.oval or neutralization

8. Characterization

a. Odor threshold
b. Taste threshold
c. vater solubility
d. General appearance of contaainated water

9. Mobile van detection capability

10. Referenr.es

u. ~Btse Access (for on-Hne tnforutton on toxicity) . with
instructions on how to access

1. CIS (Chylcal InforuHon systell}

2. Hazard line

3. lAb link

E. lAbonton Capabilities - llsts analyUcal capability of all cooperaUng
utllitles

1. VSSC

2. P'CWA

3. VU

P. Backgr0un4 ftQnltorlng

1. Rec~nde4 .obile laboratory capability

a. MicrotoJt
b. W-YIS spectn. (200- 800 na)
c. Chlorine residual
d. conductlvity
e. pH
f. Pluoride
g. 'rUrbtAity
h. Rapid bacteriolOCJY test « 1 hour)

2. Rec~nded rouUne s-.pllnC) schedule (develop backC)round data base)

3. Rec~nded n~r/locatlonof •..,ling polnts
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RESOUIolCES

The objective of this section of the workbook is to share with you a
partial summary of the excellent Illaterials already in existence to assist you
in developing or improving your e.erqency plan. Materials included dre
applicable both to state and local regulatory agencies and to water
suppliers. Not all of these publications are available froc the agencies
that produced them, due to reproduction costs. Where we are aware of this
problem, we have attempted to excerpt the essential ideas of the referenced
publication and provide the. herein.

state-Developed Resources (includes resources developed in-house and some
developed under contract)

1.* State of Maine, "Ca.prehensive a..rgency Response Plan for Drinking
Water," September 1981.

2.* state of California, Resources Agency, Depart..nt of Water
Resources, Southern District, "Blaergency Handbook for water Supply
Managers," June 1984.

3.* State of Texas, "State of Texas !IIlergency Management Plan," Annex L,
Texas Depart_ent of Health, Noveaber 1983.

4.* State of Plorida, Depart..nt of Environ8ental Regulation, "Hurrlcane
Preparedness and Procedures: Water and wastewater Facilities," June
1985.

5. State of Ohio, EPA, Office of Public water supply, "iesource
Handbook for Drinking water supply s.ergency Planning." septe.ber
1977.

6. * New York State Depart_lit of Health. Division of Envlrcx.ent.al
Protection, Bureau of Public water Supply Protection, "Blaergency
Planning and R.spons. - A water Supply auid. for the Supplier of
Water." January 1984.

1.* Oregon Resource Center for Envir~ntal Training, "Blaerg.ncy
Planning Student WOrkbook," 6500 SW Pacific Blvd., Albany, OR
91321. (503) 928-3520.

AWMA Publicationa and "lOYrc" (availabl, for sal,: A~, 6666 V guincy
Ave, Denver. 00 80235, (303) 194-1111)

8. AWA Technical I.1brary, "Bibl1OCjraphi.s on the Vater Supply Industry
-- Blaergency Planning," 1983.

9. "Hazardous Materials Spills Baerg.ncy Handbook." 1915.

*Excerpts provided

X-I
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10, "Challenges 1n vater Ut1l1ty Manag...nt - an i'Wl\ ManaCj8llent
Resource Book," 1980.

11. "Developing a Chlorine ~rgency Control Plan," OPPLOW, Vol. 11. No.
5. May 1985.

9ther Resources

12.* Gordon. Vendy. "A Citizen's Handbook on Groundwater Protection."
Natural Resources Defense council Inc .• 1984.

13. Cashman. John R.• "Hazardous Materlals s.ergencie. -- Response and
Cont rol. M

14. I.ustberej. i'ech. "Wlnning at Confrontation." Association Divislon.
U.S. Cha.ber of C~rce. Vashinton. D.C.

15. Rowan and Blewitt Inc •• "A Manual for Media Interviews." Suite 405.
1899 L St. N.V•• Washington. D.C. 20036. (202) 296-9110.

16.* Allertcan Vater WOrks syst•• "_rgency Procedures Handbook." 19'19.

X-2
~o
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FOREWORD HOW AND WHEN TO USE THIS MANUAL

This Emergency Response Plan for Drinking Water has been
developed to enable the immediate and follow-up response by State
personnel and others in the event of health threatening occur
rences such as (but not limited to): sabotage; hazardous materials

emergencies; natural disasters; a severe loss of water distribution,
treatment, or collection capacities.

In addition to being concerned with a coordinated response of
State services in meeting the needs of the people of Maine in an
emergency drinking water situation, the plan also establishes a
communication and administrative framework for cooperation with
county and local levels of government and serves as a guide for
the establishment of local emergency response plans.

This manual will aid in coordinating the response actions of
the Department of Human Services, the local water utility(ies)
affected, and other local or re~lonal groups as are involved in
responding to a disruption of a water supply that cannot be handled

with local resources.

IMPORTANT: Fill in information on Page I, Section 1 of
this Manual.

EMERGENCY
When an emergency occurs, turn to the Emergency Action Bulletin.

This will give you a list of numbers to be called for assistance and/

or to begin the response process.
SEE: Section 1.

ALTERNATE COMMUNICATIONS
If telephone communications are interrupted, turn to the

section labeled Altarnate Communications.
SEE: Section 3.

ACTION STEPS
By either telephoning the numbers listed on the Emergency Action

Bulletin, or by using Alternate Communications to reach outside as
sistance, the user will set into motion the ACTION STEPS of the Plan.

SEE: Section 2.
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N D R INK I N G W ATE R

DUE TO CHEMICAL CONTAHINATION OR ~1AJOR PHYSICAL/NATURAL DISRlJPTION

HAZARDOUS CHEMICALS OR PESTICIDE CONTMHNATION:

Maine Bureau of Public Safety (State Police)
(24-hour service)

ALL OTHER CAUSES:

Maine Department of Human Services - Days 

on:
Maine Bureau of Public Safety (State Police)

(24-hour service)

1-800-452-4664

289-3826

1-800-452-4664

ILLNESS CAUSED BY INT.o\KE OF CONTAHINATED DRINKING WATER:

Poison Control Center

LOCAL NUMBERS:

1-800-442-6305

Emergency Medical Services (Ambulance) -

Emergency Equipment , -

Huspitals -

Adjacent Water Districts -

Police -

Fire " -

Other " -

I J

1;:::========1
I 1
I 1
[ ]
I ~
1 =oJ
I ~



FLOW CHART - SUMMARY OF ACTION STEPS

Dist ress
callS:~

EMERGENCY

Water Districts/
Municipalities

CAL L:

Distress
Calls:

~

Hazardous Materials

DETE~MINE:
-Type of Problem
-Effect on Water Supply
-Type & Amt. of Assis-

tance Required

DiTERMINE:

-Effect on Water Supply
-Effect on Public Health
-Type & Amt. of Assist-

ance Required
-Samples Needed

of Public Safet} ~ePt. of Human Services
tate Police) (D.H.S. )
o 452-4664 Work Days: 289-382624 Hours

Form Emergency Response Teams
(DHS & Local Groups)
Appoint Leaders

DETERMINE TYPE & LEVEL OF EMERGENCY

I CHEmCAL POLLUT ANTS I 1EQUINII::NT FAILURE/DROUGHT I

Bur.
(8

1-80

r
ALERT:
OMS:

-Comm i ss ioner' s
Office

-Bur. of Health
-Public Heal th Lab

DEP:
-Bur. of Hazardous

Materials

Poison Control Center

~TIAL PUBLIC MEDIA ALERT

MobilizelDHS Field Crew
I

Mobilize Res onse Resources

CHEtlTREC
I

Organize & Mobilize Samplin~ Teams
IContact Labs
I

Determine Prelim. Treatment Procedures
1 ..,-- -'"

I

Eq 1p. & Tech. Assist.

- Equip Resources
- Federal (Military

I Bur. )

Additional Water

- Other Water Districts
- Water Transport

Resources

I
I 2nd MEDI A ALERT I

Public Assistance

- Emerl. Shelter & Feed
- Volunteer A~encies

- Medical Assi st allCC'
- State Agencies i

I CONTINUE SITUATION MONITORING]

[!"OST-EHERGENCY MEDIA RELEASE \



SECTION 2 ACTION STEPS IMPLEMENTATION OF PLAN

The most important component in dealing with emergencies is a

fast response. The first few mom£'nts of an emer~ency are thf' most

critical. By prompt action, threats to human health and en\'ironmen
tal damage can be minimized.

EMERGENCY

~.!. - Distress Calls to Utility

The local water district should be notified immediately of any

actual or imminent threat to the water supply. Early notification

allows adequate preparation and response by the utility to hazardous

material spills or leakages, broken equipment or water mains. or

dwindling supplies due to drought.

- If there is no answer at the utility office, call the local

town manager's office.

Step 2 - Immediate Response Call to Department of Human Services (DHS)

HAZARDOUS MATERIALS CONTAMINATION

1-800-452-4664 (24 hours) (State Police)

ALL OTHER PROBLEMS

DHS: 289-3826 (work days)

or: 1-800-452-4664 (24 hours) (State Police)

The following diagram illustrates how calls to the State Police

are routed to the appropriate response agencies.

-2-



Maximum &

WA TEn U TTL I TIE S

EIlIC r~cl1~ ..~_ln forma t iOI1

1
J
i

Acl.io 1n i np, Stora~e Average
,

Water I TOIm

,~-,;J rce ( s) I Pop. F.rn,. r~ Water Possible Capac;i ty traduction Supply W'IS-ie'Wate r
Served Plan ? Di:d.r'id Lll1k? (gals. ) (gals. ) Treatment!1 Trelltr.J~ntF~cll1t

lake Auburn 20,000 NO lewi ston YfS 8,912,000 -0- A, B. F lewi ston-Auburn
2.920,000 Dick Blanchard

7&2-0917

I
I I I

AUBURN

ANDROSCOGGIN COUNTY

Auburn Water Oist.
268 Court Street

CONTACT: E. Tarr
784-6469

LAB-BACTERIA

MEDICAL

Licensed Hospitals and Related Facilities

HOSPITALS •

Capacity--Beds Personnel !J Special Facilitiea ~

Total I laJ 1 ceo Total Doctors R.N. 's LF H'f Med. Lab Illtal1lacy EIIenrencY

239 19 806 See Total 123 50 It It Full Tlme Level III
Duaber

tor area

233 16 72~ 131 1t8 35 Full TilDe Level III

1172 35 1530 155 260 98 19 2 Full T!JIe 2 Le.,.,1 III

-

ANDROSCOGGIN COUNTY

II.!:)

-.l

2. St. Mar,y's General Hospital
~5 Golder Street

C(lfTACT: I. L. Schlegel, Jr.
786-2901

EWISTON (O'2~O)

1. Central MaiDe Medlcal center
300 Ma1Jl St.

cafTACT: Wlll1_ Young
795-23115

'O'I'AL - AlfDROSCOGGIN OOJNTY - 2

* Hospitals are required to .alntain an ..errancy plan that Includes ...rgencY
suppUes of water, personnel, bedding lind .edicinal supplies.

11 Nu.bers of personnel are tuU-t1.Jle equivalents. except where shown 88 part-time CPT).

2/ Level III - Calprmenslve 2lt-hour .ergency care.
- Level· Standby - Cm h8Ddle .ost cue8.



MEDICAL

Licensed Ambulance Services •
ANDROSCOGGIN COUNTY

Name Capability Level !I
LEWISTON

(04240)

ANDROSCOGGIN

A.L.E.R.T. Emergency Medical Unit
St. Mary's Hospital A - MAST/EOA -
365 Sabattus Street IV - CARDIAC

CONTACT: Bob Brayton
783-2219

EQUIPMENT RESOURCES *

Water Transport

VEHICLE

~ULK MILK CARRIERS

LOCATION

AUBURN
Whi teholm Farm
730 Turner Street

RAILROADS

CAPACITY (sa18.) CONTACT

784-7781

Lewiston
( 04240)

COUNTY - TOWN

ANDROSCOGGIN

Auburn
( 04210)

Maine Central ~ailroad

69 Holland Street

FACILITIES

Transportation Resources
(Airports, Railroads, Airlines, Airplanes)

FACILITY

AIRPORTS

Auburn/Lewiston
Municipal Airport

STATE AGENCIES

782-1211

CONTACT

Eric Waldron
786-0631

1. Dept. of Conservation, Ha1ne Forest Service
98 Headquarters, (Augusta) 622~7258



FACILITIES

Emergency Shelter ~ Feeding.

COUNTY/TOWN BUILDING CAPACITY HOT ~fEALS?

A\-:'ROSCOGG IN

State Armories
Auburn Auburn Armory 200 No

M E D I A

TV RADIO NEWSPAPERS

Mm ROSCOGG I N

TYPF./NA~'E

TV
WCBB

COUNTY - TOWN

A~DROSCOGGIN

AUBURN
(04210)

LOCATION

Lewiston

VOLUNTEER AGENCIES

American Red Cross
Androscoggin Valley Chapter
2 Turner Street

r.O!'lTACT

783-9101

CONTACT

784-4581

NAME

LABORATORY RESOURCES !/
Testing

Capability
Special

Equipment ~I

Mainf' Dl'l'al'trnt'nt of Human ServicE!s
Pull} ~rE-;-iicaTfi1 Laboratory
Au~usta (Kennebec) 04333

CONTACT: 289-2727.
289-3477

Dr. H. Lind 582-5430
R. Ericson 582-3605
R. French 622-3R76

Bacteria
Organic
Inorganic

GC/nS IAA



Checklist

Water·Uttlity Vulnerability SUfley Guidt
M:lttrl:lls Traniported vi:! R:llh oads

Ritilroad Co. ~Ilroad Co.

A. NJrnt and locJtlOll of railroads !:rullml wat~r·
~eds or w~ tel supplies

B. Tille ;lind telephone l1umbtr uf company lltti.:r Iu
contact In event of emerlltnq I ~4-hr cover3F I

C Locatltlll 'If rallrclOId un maps shuWJnI water
utlhty's \lillter supplies and lllhularws

D. L.ocallun of railroad\ IlCJltst dnnup crew

F. Nature IIf hal~rduu$ "",I,'nah .r;anspurted {(!tlru.
leum IIr .:h~ml.:al type. hlXI( or nuntoxl.:. $pt':I,,1
h31ardsl

G. PrOlfclive (ealures ,-r eq'lIpl1lenl prllVldtd by
lailroad to prllCc.:1 "'JICr llllhly In evenl of spill

H. Improvemenll plann"d b)' rililll.lild Ilf wOller cum·
p;any \u redu.:e vulnerabilll)' 111' utlhlY III spills

I. Satule U( OIddilllllul II1V'~II~111II1lI requited III

redu,e vull1('rilblh'~

J OtMr f:IL:tms

teo
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PURPOSE OF HANDBOOK

THIS HANDBOOK is designed to serve you in the fi rst hours and aays aner a major disaster has damaged
or destroyed your water supply sy,tem. It is set up as a checklist to remind you of the many tuks an(j
deciSions facing you in that first critical period and to provide. in one convenient place. the regulations.
contracts. and sources that you may need.

The checklist of tasks to be carried out imm"iately after a disaster appears on the next two pages.
Following each task on the checkli.t is a listing of additional information (and the pages on which it can
be found) that may be helpful in carrying out that tlllk.

Because no two agencies tolav. preei."y the same set of conditions. you will have to tailor the handbook
to fit your agency's requirements. When you receive your copy. go thrcugh and fill in the blank page. and
add appropriate information to ail pages and KEEP IT UP TO DATE. An asterisk has bHn inserted in
those places where you will need to supply information.

An appendix (Section 9) has been provided to contain maps. lists. and other information. Among these is
a list of publications that you m8Y find use'ul (on page 1 0' Section 9). Also included in the 8Ppendix is a
copy of the Califomia Earthquake Response Plan: Southern San Andreas Fault (draft. July 1983) and the
Water and Waste Disposal Systems annex. Many of the maps deal only with your agency; there'ore. you
will have ta supply them.

As a further help to you. a second handbook will be published later 10 .sist you in preparing for a
possible f!mergency. It will provide auggestions on the things you will need to do to develop an
earthquake preparedne.. plan. to carry out exercises of simulated emergenCies. and to keep your plan up
to date. so that your ag~ncy can cope with an emergency.

104



CHECKLIST"OF THINGS
TO BE DONE IMMEDIA TEL Y AFTER A DISASTER

•
YOll will nave to Insert maps 01 your service area, " they are 100 large, note here where each may be

found

o 1. All... dam.ge .nd c/as.'fy emergency
Make preliminary damage assessment (Sec. 1. page')
Classllication gUidelines (Sec. '. page 2)

• Mosl vulnerable elements in my system (Sec 1. page 3)
* Map of system and facilities 01 my agency

Map Df high ground waler in my service area

o 2. Implement emwgency InatructlOll& and communlc.tlOll
General information (Sec. 2. page')
Emergency medical facilities (Sec. 2. page 2)
Emergency communication (Sec. 2. page 3)
Emergency transportation (Sec. 2. page 4)
Emergency aSSignments for my agency (Sec. 2. page 5)
Emergency personnel roster (Sec. 2. page 6)
Fire fighting and law enforcement stations (Sec. 2. page 7)
Slate emergency response framework (Sec. 2. page 8)
County emergency response framework (Sec. 2. page 9)

* Map of MWD member agencies in county (Sec. 2. page 10)
Map of area served by my agency

o 3. Set prlo,"'.. Oft dam.,. to be r.alred alld .,.,mllle llee....". wort
General information (Sec. 3. page 1)

* Possible emergency materials and equipment (Sec. 3. page 2)
Map of critical minimum water needs for each service area segment

"--...--------------JUM30,1114--------------
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o 4. O'..,ell ".,.onn" WId equlpmen' '0 C"'lcal ....
Emergency transportation (Sec 4. page 1)
Emergency assignments for my agency (Sec 4. page 2)

* Emergency personnel roster (Sec 4. page 3)
Map 0' area served by my agency

o 5. Requ..' aid b.Nd on mutual -'d ~r"",.nf.....nd·.... contracta••';(1 .,...,..,."ey contract lor
.".."..,., and opeteIOI8

Commercial suppliers of equipment and materials (Sec. 5. page 1)
Nearby agencies and agreements. (Sec. 5. page 2)
Lines of authority tot m.,agement during an emergency (Sec. 5. page 3)
Map of regions in state (Sec. 5. page 4)

o f. " ..pond '0 mutual aid ,..,..,.
Authorization to request and to provide assistance (sec. 6. page 1)

o 7. It.....~, "'__lion MfI pulllle """"doM to """'a
General information (sec. 7. page 1)
Radio. TV. and newspapers in ",yarea (Sec:. 7. page 2)

Sec:. e. Cltect.., of ,,.,,.,. 10 be .... flun,. tee.." I*IOd (Sec. 8. page 1)
Designate local di••ter recovery coordinator (Sec. 8. page 2)

Sec:. I. A"".,dl.
Related Publications (Sec. 9. page 11
Catastrophic Earthquake Emergency Identification Card (Sec. Q. page 2)
Plan Bulldozer (Sec. 9. page 3)
Mutual Aid Agreements. Examples
California Earthquake Response PI," Southern san Andreas Faun

---------------Ju~30. 1...---------------
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o Determine need to repair, replace, or abandon
facility

MAKE PRELIMINARY DAMAGE ASSESSMENT---------_
IWith,n 18 hou" '0' m.,o' "eillh...nd 72 hou" ,.. "') "'"

Sec. 1
page 1

o Include estimate of cost to restore facility

o Consider possible effects of aftershocks

o Evacuate buildings In danger of collapse

o Confirm that field crew does the following and
closes and tags damaged facilities and eqUiP
ment, ..

• Reservoirs
o Check for seepage, leaks. cracks. landslides,

embankment slump, broken inlet-outlet pipes.
piezometers. underdrains

o Notify State Div. of Safety of Dams (through
Emergency Operations Center) if problems
appear

o Lower water levels to reduce possibility of
structural failure

•W."s
o CheCk for power disconnect

o Test for contamination

D Check for failure of pump or motor

D Check for physical damage

• Tr.atment planta
o Check if power available and condition of

mechanical and electrical equipment

D Check quality of outflow

D Check for chemical spills or releasft

o Check for need for emergency purification

o Check for structural damage

• Tanka
D Check for evidence of failure of subbase

D Check 'uP leaks, cracks. broken inlet-oullet
pipes. underdrains

o Check for buckling

• Pumping and general/nil plan"
D Check transformers for damage and test

capacity

D If generators are water cooled, check for ade
quate water storage and provide make-up
water

D Check suction and discharge lines for cracks
and broken connections

D Check for power disconnect

D Check for structural damage

• P/~
D Check air and vacuum valves

o Check for leaks, breaks. pressure 1011 in lin...
cross-connections between water and sew
age, overflow into streets. wltercourses

D Check mechanical couplings

~------------"une30,1114--------------"
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CLASSIFICATION GUIDELINES--------------_
ACCORDING TO 'MPACT LEVEL OF EMERGENCY ,

Sec. 1
page 2

• Level 1-Norm.' Trouble
Personnel of utility can handle problems easily

Examples: break in Individual main or individual pumping station o'f line'

• Lere/2-Ale" (M'nor Emergency)
Personnel of utility can handle problem

May require personnel to be put on alert. be rerouted to other than their normal working ,ree. or work
additional shifts

Examples: break in severa' main., more than one pumping station off line. or water pollution alert

• Level 3-"./or Em.rgency
Problems somewhat beyond capability 0' utility and may requlr. declaration 0' emergency !o
authorize shortcut procedures

Requires working most employees additional shifts and receiving additional ""'Me.. either mutual
aid or contracts

Examples: serious threat. to dam, reservoir, tank, or treatment pond; power lOll oyer major pumping
systemli; unsa'. water supply in any preuur. zone; br" in large trunk line; I...ge flows of untieated
sewage at several locations; or los. 0' water .upply to region within service a,..

• Ley" 4-011..,.,.
Problems clearly and immediately beyond capability of utility

Recovery lime will eJlceed one week, cost will be great. large amounts of mutual aid or contracts will be
required. extended shifts will be needed for at I.ast one week. and request 'or declaration 0'
emergency will be required.

Examples earthquake 0' magnltude 6.0 or greater originating within or affecting the service area.
earthquake of magnitude 7.5 or greater within SO miles of .ervice area. lOll 0' at lea.t SO percent of
water supply import capacity. untreated sewage flowIOg in many "reet loc:ation., Ioas0' 25 percent of
ability to biologically protect water supplies. or outbreak of waterborne ell.......

""-....-------------June30. 1....-------------~
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• MOST VULNERABLE ELEMENTS IN Mr SrSTEM·--------_"

In your earthquake preparedness plan, Inventory your system and identify the elements that
you see would be most susceptible te damage In an earthquak.e and list them here Exam- Sec 1
pies Underground excavated-type reservOirs, with column support roofing, could sufler' •
extensive roof collapse: distribution storage, especially tanks without flexible coupli"9S,
could have significant damage. primarily at connections; and mains constructed of cast iron page 3
or asbestos cement pipe are susceptible to breakage If near the epicenter of an earthquake or
are located in areas subject to soil liquefaction.

"-....-------------..UM .,1114-------------"
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GENERAL INFORMATION----- ,

Sec. 2
page 1

• Announce to employees activation of plan for emergency. using teletype. radio, telephone. or oral
message, and designale staging aroa or area.

• Maintain. to eKtent practical. records of messages and directives given and ask managers and
supervisors to do the same

• Ensure thaI radio communication is limited to vital messages only. Direct clearance of radio channels
by slating call number and indicating an emergency message is to be sent. Until channel is released to
lower level communication. radio-equipped transmitting units are to remain off the air. They may
reQuest clearance to report life-threatening situations.

• Direct liaison personnel to report to proper emergency operational center. Maintain communication
With ,t by making status reports at leasl once per day during emergency.

~...._-- June •• 1"" tplI ___
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EMERGENCY MEDICAL FACIL'i'IES·------------_....

Sec. 2
page 2Ambulance

* In your earthquake preparedness plan. make contact with the hosp,tals and ambulance service In your
area and. with them. develop the information for thiS page

Contact

Hosplla/. and Clinic.

Contact:

2

Contact:

3

Contact

---- June 30.1114 -------------""
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• An essential element In your earthquake preparedness plan should be a reliable
communication system On this page. list mformatlon on what It IS. how to use II. what ItS
capabIlities are, and. If possible what back-up :>.,,:>tem IS available You may not be available
m an emergency and someone else may have to take over Note that the State Emergency
Response Plan assumes thatlelephones will be out of servIce following a maJor ear\hquake

EMERGENCY COMMUNICATlON*--------------_

'\
Sec. 2

page 3
For communlca!lon outside your agency. an emergency communications nelwork.
emploYing radio. is being proposed by The Metropolitan Water District of Southern
California With its member agencies. It IS planned to use the live areas shawnan pagas 9 and
10 01 Sec 2. In addition, agencies In the San Gabriel Valley are developing a network within
their area ThiS Includes San G:lbflel Valley MuniCipal Water Distnet and ItS member
3gencles

Within my agency

Outside my agency

--------------- Jun. 30. 19M ---------------,.".
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EMERGENCY TRANSPORTATION·--------------'"

.. Your earthquake preparedness plan should make provISion for getting the work crew IOta all ,
parts of the system list here information on where essential yehlc/es are stored and Sec. 2
alternative routes that can be taken (The same ,"formation should be puf on page 1 of
section 4.)

page 4

.......--- Jun.30.1114 -'
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EMERGENCY ASSIGNMENTS FOR MY AGENCY·---------_~

* Your earthquake preparedness plan should Include specl1lc assignments for your ,
employees following a disaster They shOuld know their assignments ahead of lime and Sec. 2
these can be recorded here This page will need updallng ..5 'lOur employees change
Ind,cale Ihose employees to whom Catastrophic Earthquake l(jen~lhcatlonCards (page 2 of
Sec 9) nave been Issued thiS year. (The same information should be put on page 2 of Sec 4) page 5
For the CalastrophlC Earthquake ldenllf,catlon Card note especially the conditIons of
possession and use that appear on the ba<..k Of It The ISSUing agency-In thiS case. your
water company or dlstnct-Is responsible for haVing the carrfs pnnted and for deSignating ar>
Issuing authority who IS to ensure that all Infarmetlon is correct and the appropriate
Signatures appear on the card It IS suggested that the card be laminated after all information
has been checked for accuracy and the year for which It IS Issued has been stamped on It

~-------------_JU'"30, ..... --------------
11.4



EMERGENCY PERSONNEL ROSTER FOR MY AGENCY-------_,
(with hom. add,."•• and phones)·

* ThiS page will need updating as personnel change In some cases. retired employees who are Sec. 2
knowledgeable about the syslem maintained by your agency may be available 10 assist in an
emergency Lisllhem also (The same information should be pul on page 3 of Sec 4)

page 6

-- June 30.1914 __
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FIRE FIGHTING AND LAW ENFORCEMENT STATIONS IN MY AREA·

•A' ,oon .. po,,'.'''. mak'",n'ac' with '00"0001 I". "gh',"g ond low .nlon,,,monl .."n""'S2
and record here the :ntormatlon they provide on how to reach them In an emergency This ec.
should be done as part of your earthquake preparedness plan.

page 7
Fir. fighting

Name:

W"ere:

How to contact:

Name:

Where:

HOw to cor-tact:

Law .,.torceme,.,

Name:

Where:

How to contact:

Name:

Where:

How to cont.;~t:

~""--- June 10,11141~----------'
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STATE BotEAOENCV RESPONSE FRAMEWORK

(No'.: foe = Emefo-nc:y Oper.llon. Cen•.,)

(FnMII C-,"omIa E.-thqu•• R..,anH~
JUN In 1MA

C_y P...o."oMf

Yolun'_ T._.......,.aec,.
.,....,. .........

Sec. 2
page 8

auI'POIlT

A"••



Sec. 2
page 9
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• PreseNe water In storage
-Where water levels are high enough to threaten liquefaction. pump and store water in

surface facilities
-Consider what can be saved. what can be sacrificed
-Lower water level in dams to rp,duce possibility of structural fa' lure, if damage is apparent
-Assess damage to SFlwer ~y:\.tem because it could contaminate water supply

GENERAL INFORMATION --------------.'"

• Act to protect life ,

Sec. 3
page 1

• Isolate areas that lNil! take longest to restore service and arrange for emergency water
distribution
-Establish collection points and ration water
-Spot plastiC bottles at locations to serve immediate needs
-Get trucks with water tanks
-Start reseNe pumping facilities

• Identify areas that can be served with minimum of repair and list repairs

• Set priorities on repair work
-Plan to restore service area by area
-Prepare and keep current a plan to restore service
-Get input from emergency operation center on essential uses
-Take into account the condition of feeder lines
-Keep in mind the need for fire protection
-Determine if imported water is available
-When work exceeds capabilities of your agency. notify emergency operation center

'----- June" 1114 ~-----------'
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POSSIBLE EMERGENCY MATERIALS AND EQUIPMENT·------_""

.. Your earthquake preparedness plan should Include a listing of supplies and eqUipment that ,
might be needed following an earthquake and a determination of that available wlth,n your Sec. 3
own agency. that which might be available from neighbOring agencies, and that whIch would
haW'e to be obtained from commerCial suppliers The result of Ihal suntey should be recorded
here II would need periodiC updating page 2

In my agency

In neighboring agencIes

For commerCIal suppliers, see page 7 in Sec. 5

------ June 30.1.14---------------'



EMERGENCY TRANSPORTATION*---------------'"

" Your earthquake preparedness plan should make provISion for getllng the work crew Into all ,
parts 01 the system list here information on where essential vehicles are stored and Sec. 4
alternatIVe routes that can be taken. (The same mformatlOn sl,ould be put on page 4 of Sec
21

page 1

---------- JUM 30, 1H4 tI'
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• EMERGENCY ASSIGNMENTS FOR MY AGENC'f"---------.....,

Your earthquake preparedness plan s~,ould Include specific assignments for your Sec. 4
employees followmg a disaster They should know their assignments ahead 01 time and
these can be recorded here ThiS page will need updating as your employees change
IndIcate Ihose employees 10 whom CatastrophIc Earthquake Identlficallon Caros (page 2 01
Sec 9) have been Issued this year. [The same Inlormallon should beputon pageSof Sec 2.) page 2
For the CatastrophiC Earthquake Idenhhcatlon Card note especIally the conditions of
possess;on and use Ihat appear on the back 01 II The issuing agency-in this case, your
water company or dlStriCI-IS responsible lor having the cards printed and for designating an
ISSUing authority who IS to ensure that all tnlormatlon IS correct and the appropriate
slQOlatures appear on Ihe card It IS suggpsted Ihatlhe card be laminated after all information
has been checked lor accuracy and Ihe year for which it IS issued has been stamped on it

~-------------Jun.30. ltM or



*

EMERGENCY PERSONNEL ROSTER FOR MY AGENCY------,
{with home add,e••e. and phones)-

This page will need updating as personnel change In some cases. retired employees who
are knowledgeable about the system maintained by your agency wttl be available to assist In Sec. 4
an emergency. List them also. (The same ,nlormatlon should be put on page 6 of Sec 2)

page 3

........------------- June 30, 1...-------------"".,



COMMERCIAL SUPPLIERS OF EOUIPMENT AND MA TERIALS·----_,

• These pages will contam the listing and means of contaCl1ng commerCial suppliers of
eqlllpment and supplies Contacts should be made With these people tn the planning stage 5 ec. 5
Organizations. such as the Associated General Contractors of Call1ornia whiCh has
developed Plan Bulldozer, may have lists of theIr members who can help In an emergency
With supplies or equipment page 1
Plumbing contractors

Name:

Where:

How to contact

Name

Where

How to contact:

Replacement supplies-Purchase

Name:

Where:

How to contact:

Name:

Where'

How to contact:

Replacement supplies-Rental

Name:

Where:

How to contact:

Name:

Where:

How to cont.et:

Repair supplies

Name:

Where:

How to contact:

Name:

Whet'e:

How to contKt:

~"'-------------JU'"30,1....-------------",



Name of nearby agency:

Provisions:

NEARBY AGENCIES AND AGREEMENTS" -----------_"

* Your earthquake preparedness plan should include agreements with nearby agencies to ,
provide mutua' assistance following an earthquake or other disaster. Sec. 5

page 2

Contact:

Name of nearby agency:

Provisions:

Contact:

Name ot nearby agency:

Provisions:

Contact:

Name of nearby agency:

Provisions:

Contact:

Name ot nearby agency:

ProviSions:

Contact:

"------------01....1...-----------~
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• LINES OF AUTHORITY FOR MANAGEMENT DURING AN EMERGENCY·~

In the plannmg process. each county should establish Its own lines of authority for operahon

S
- ,

dunng an emergency These should be recorded here ec. 5

page 3

'--....-------------June 30, t ....---------------
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".'YOU
Sec. 5

page 4

C.llfoml. Office of Emergency Senlces

MUTUAL AID REGIONS

.. _....-0

..~
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AUTHORIZATION GIVEN TO ME TO REQUEST----------,-
AND PROVIDE ASSISTANCE· \

* Before a disaster strikes, the Board of Directors or City Council should take acllon to gIve Sec. 6
you authority to actin an emergency The language of this authorization should be recorded
here so thaI you can have II lor reference when you need It Examples of speCifiC and general
mutual aId agreements are In the AppendiX (Sec 9). page 1
Public agenCies (CIties and counties) should note that they may receive notice from
private water companies within their jurisdiction that they are unable to prOVide
emergency service.

-------- June 30.1114---------------
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• Coordinate with public information officer at emergency coordinating center

GENERAL 'NFORMAT'ON------------------,

Sec. 7
page 1

• Centralize news releases and statements to avoid confusing the ;Jublic

• When respondinQ 10 inquiries. Inake only factual responses. Avoid soeculatlon

• Inform public of probable contamination of water supply if breaks found in lines

• Notify pUblic 0' availability of water and prltCautions to be taken

• Request residents 10 restrict flow of sewage into system in are.. with br.ks

• Where breaks found in 11M. system. warn public of dangers of HWage in Itreets and
channels

• Arrange for escorting media representatives who have proper identification through work
areas or facilities. jf conditionl we lafe and they make request

--------------J_30.1114 --- ..........
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• RADIO. TV. AND NEWSPAPERS IN MY AREA*----------_"
As part of your earthquake preparedness plan, Iisl those newspapers and radIo and TV ,
statIons that serve your area and make contact with them so that if disaster strikes, you and Sec. 7
they would know whom to contact

page 2
Radio

Name

W"'ere:

How to contact·

Name

Where'

How to contact:

TV
Name:

Where

How to contact:

Name:

Where:

How to contact:

New.pap.,.
Name:

Where:

How to contact

Name

Where

How to contact

~--------------JU".30. 1114--------------,.,."
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CHECKLIST OF THINGS TO 8E DONE DURING RECOVERY fIEII/OD ,

Sec. 8
page 1

1 Designate local disaster recovery coordinator to dOcument emergency work performed
and to submit appropriate documents 'or reimbursement under existing legislatIon (sec. 8.
page 2)

2. Make detailed damage inspection of system safely

3. Notify key personnel (including regulatory and heahh agenel_)

•. Complete emergency repairs and schedule petmanent r~airs

5. Unteg repaired facilities and equipment

6 Replace used malerials and supplies

7. Complete permanent repairs and replacements

---- J..... ,IM ",
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DESIGNATE LOCAL DISASTER RECOVERY COORDINATOR '0 document \
emergency work performtJd and to submit approprl.te document. to,
r.lmbu".men' under exl.tlng leg/s/.tlon

Sec. 8
page 2

After the Governor has proclaimed a State ot Emergency, tne President may declare an
Emergency or Major Disaster. These actions make money avail.ble. under State and Federal
legislation. for eligible resioraiion and reimbursement for protective measures.

To ensure receiving maximum relmbursemenl. the. applicant agency must maintain detailed
records of all measures taken to protect against disasters and all restoration work done.
inCluding locat."n. number 01 hours worked number of persons employed. and cost 01
equipment and supplies used.

Details of documentation required are contained in:

• "Disaster Assistance Manual" issued by State of California Office of Emergency Services

• "Federal Disaster Assistance °rogram: Disaster Response and Recovery" issued by Federal
Emergency Management Agency:

DR&R-1 "Handbook for Applicants Pursuant to Public law 93-288", March 1981

DR&R-2 "Eligibility Handbook Pursuant to Public Law 93-288", JUly 1981

DR&R-7 "Documenting Disasler Damage Pursuant to Public Law 93-288", August 1981

FOR THE PRIVATELY OWNt::D WATER COMPANY, records Ihould be kept of damage
suff.red and actual lou... Application for assiltance. which is ::overed under the Indiyidual
Assistance Program, lhould be mlde with the Small Busln... Administration at a Disaster
Assistance Center.

~-----------JUM30, 1"-------------
1::l3



Sec. 9
page 1

RELATED PUBLICATIONS

California Office of Emergency Services. "California Earthquake Response Plan: Southern
San Andreas Fault". Draft. July 1983.

__ "Olsaster Assistance Manua'"

DavIs James F. et al. "Earthquake Planning Scenario for I Magnitude 8.3 Earthquake on the
San Andreas Fault in Southern C.liforni.... Specill Publiclti.,n 60. California Department of
Conservation. Division of Mines and Geology. P.O. BOle 2980, Sacramento, CA 95812.1982. $6.

Federal Emergency Management Agency. "Federal Disaster Assist.nce Program: Handbook
for Applicants Pursuant to Public L.w 93-288". DRIR-1. March 1981.

_ "Federal Disaster Assistance Frogram: Eligibility Handbook Pursuant to Public Law
93-288". DR&R-2. July 1981.

_. "Federal Disaster Assistance Program: Documenting Disaster Damage Pursuant to Public
Law 93-288". DR&R-7. August 1981.

Reitherman, Robert. "Reducing the Risk of Nonstructural Earthquake Damage: A Practical
Guide... Developed uncler contract to tM Southern California Earthquake Preparedn... Pro
ject. 6850 Van Nuys Boulevard. Suite 110. Van Nuys. CA 91405-<4660, $6.

Note: For additional information on wells in the are. covered. see two bulletins by California
Department at Water A~rces

• Bulletin 107. "Recommended Well Construction and Se.ling Stand.rds tor Protection
of Ground Water Quality In Wat Cout Basin, Los Angel.County," August 1962, and

• Bullelin 74-<4. "Water Well Standerds: Centr.l. Hollywood. Santa Monica Buins. Los
Angeles County" (preliminary edltlont. October 1965.

Both publication. ar. out of print. but copies may be seen in a number at libraries
throughout the Stat•.

'------------_......... ,..--------------~
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CATASTROPHIC EARTHQUAKE EMERGENCY IDENTIFICATION CARD

Working ,In (front Oft!zJ

EARTHQUAKE EMERGENCY IDENTIFICATION

SEQJRITY PACIFIC NATIONAl BN«
>----------------------,,,.,........ "Ill

Sec. 9
page 2

.. \XlIDt ....

>--------
I

Note: This is a sa,.,ple car d prepared by Security Pacific National Bank. The proper company or agency
name sho,;'d be inserted in the company name line. The card should be reissued each year so as to
maintai" control over who is authoriZed to carry it. Therefore, the year should be stamped where
"sampl'f' appears.

'In.1 eln (reducad to fit Into .aHet)

-......<-- --._-~-- -

CONOITJONS OF POSSESSION AND USE:, ...__..__, ..lHI'-"'A__
CAT~1/lIlTMQUoIlQ2 n._.._.. ...-._....._ -.-3 _ ...__~"'..-

__.......1_'...• noe-.-..r__"-__- ",,_......-.._._---
I FW.YUNDERllTAHO AHO ACC9T THE FOMCIOJNG CONOITJONS
~ THE usa 01' ~IDINTI'1CATlON:

...-......
JUM30,1.
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Sec. 9
page 3

PLAN BULLDOZER
(The Information given on this and the following pages regarding Plan Bulldozer has been
made available by the Associated General Contractors of California.)

Plan Bulldozer IS a pro~ram for disaster assistance and control developed by the Associated
General Contractors 01 California and the State OffIce of Emergency Services It IS a plan for
rapid mobilization of construction manpower and equipment ,n the event of a disaster

Plan Bulldozer IS made aval!3ble to authorized public officials charged with the administration
01 Important go\ernment entit,es.

Generally the demands of a disaster exceed the capabilities of the publicly owned facilities In
these situations. it is the ~eslreand intention of the construction industry to support the effort
of public agencies that require Its skills and equipment.

A telephone call from the public offiCial to the proper Plan Bulldozer area coordinator will set
this program in Illotion. The area coordinator. after receiving the telephone call. will verify the
authenticity of the caller. The current location of equipment and personnel will be made
available to the public official by the area coordinator.

ThiS program is designed only for the Initial emergency. the danger to life and property
Thereafter. any additional work performed by the contractor will be perform6d under
indIvidually negotiated contracts.

DUring the disaster, the contractor is working under the full control and direction o~ tne agency
responsible Should any equipr'lent be lost or damaged dUring ttlis phase. the agency shall be
responSIble for all costs 10 the c:mtractor. .

--------------- June 30. ,tl4-------------~
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Available Equipment Summary

Plan Bulldozer represents 16 geographical area. coverin. ~he entire State of
CaUfornla. Plan Bulldozer has acce.s to the uJorlty of privately owned con
struction equlp~nt fro~ ..Jor equip.ent owners. Area Coordinators and District
Hanagers have statewide equIp.ent and personnel loca tera In t he II' rupect t ve
off1cu and OO.es cover1ns all source. throughout the State. Llited below 18 a
sa.ple of available equipaent.

All' eo.preSlon
Backhoes
Bars··
Crane.
Electrlc Li,ht Plant.
'uel Truck.
eraden
Loader.. Pront End
KobU. ladlo.
Hotorbo.u
Pontoon.
Puap.
&oller•• T.nd•• Steel
Ioller., Sheep'. Poot
loller•• lUbber Coapactlon
Scr.pers
Sbovel.
Tr.ctor.
Tran.r V....
Tr....'oru
Trenchers
Trucb, Duap
W.ter Trucb
Weldin, Machin••
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Plan Bulldvzer District Map

-- - DISTaIcr

1 Eureka
2 Shasta
] Delta-Sierra
4 North Bay
5 East Bay
6 San Francisco
7 Central Valley
8 Santa Clara
9 Monterey Bay

10 San Joac;uin
11 Kern-Sierra
12 Tri-Counties
13 Los Angeles
14 Orange County
15 Riverside/San Bernardino
16 San Diego

1::18



Plan Bulldozer Organization
Dl•••ter St.ff for Callforal. Dlatrlcta

COORDINATOR

Northern California Headquarters
301 Capitol Mall
Sacramento, CA 95814
(916) 444-6430

DlST1lICI 1 - EUREKA
Art K. Tonkin
Tonkin Construction Co.
P.O. BOll 448
Willow Cr~ek, CA 9SS73
(916) 629-236S
(916) 629-2721 Home

piSTRICT 2 - SHASIA
Dennis Robinson
Robinson Cunstruction Co.
P.O. Box 1620
Oroville, CA 95965
(916) 534-7616
(916) 533-0742 Home

pISTRICT ] - DILIA-SIERBA
Ray N. Bertelsen
Ray N. Bertelsen Co., Inc.
P.O. Box 1368
Marysville, CA 95901
(916) 743-4425
(916) 742-4837 Home

DISTRICT 4 - NORTH BAY
Dick Fedrick
C. R. Fedrick, Inc.
320 Deer Island Lane
Novato, CA 94948
(415) 897-4155
(415) 897-6522 Home

DISTRICT 5 - EAST BAY
Joe Hester
McGuire &Hester
796 - 66th Avenue
Oakland, CA 94621
(415) 632-7676
(415) S69-4488 Home

ALTERNATE

David Morris
Beacom Construction Co.
P.O. Box 457
Fortuna, CA 95540
(707) 725-3323
(707) 725-5794 Home

Dallas Lewis
Butte Creek Rock Co.
P.O. Box 720
Chico. CA 95926
(916) 891-6555
(916) 891-0833 Home

Rory Ramirez
PacifiC Western Enterprises
SOOA Onstott Road
Yuba City, CA 95991
(916) 673-4580

None

Joe Campbe11
Joseph L. campbell. Lnc.
P.O. &ox )553
Walnut Creek, CA 94596
(415) 676-5553
(41~) 939-6567 HODe

Don Redlwic,,"
Red.vlck Construction Co.
25599 Huntwood Avenue
Hayward. CA 94544
(415) 782-0400

1::\9

DISTRICT HANAGER

Jerry Everhard
(916) 244-4080
(916) 873-1778 Home

Jerr)' Everhard
(916) 244-4080
(916) 873-1778 Home

Iud RodlerB
(916) 444-6430
(916) 723-6311 Kome

Lon Kank.
(415) 776-2054
(415) 388-7330 Home

Peter Huller
(415) 568-6174
(415) 254-0512 Home
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Section
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IV. STROCTURE
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B. .a.sSUMPT I 005
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9
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ii Change 1, 6/83
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3.
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( -. ..... .n. .... ..II~rricane In(ornmt~on - .. n~)

OerAllment 01 [n."onmen,1I Rettul.tton 5'.,< (oord.OIIOI

,ell R. T.\ 10'
(90.) 418·U190

7. KEEP all water storage reservoirs
and elevated tanks as near full as pos
sible after receivlOK hurricane warnings.

6. MAKE SURE there IS a method tu
feed chlorine other than electrically. Power
outages are common during hurricanes and
many chlorinators drpend on elettr ical
pumps and solenoids. A manual bypass may
be required.

J,
"

.,.

.. ••• I

4:""

Cily Are. Officer Telephone

Pe/1Heol. (AI George E. flolln,.n. , •. (904) H6·8J00

T.mp. (H) (, .'8 Me A.."u. (8U) 985· 7402
Fori 1\011 el\ leI l.nl~\ Ad." (8 IJ) HI·2667

Wrst P.lm Belch to) Rick Re" {lOS) 619· 5100
Orl.ndo (E) len KOllm (l051894·7SSS

heklOn"Ue (F) Ed H.,bcr 1904) 396·6959

DEPARTMENT OF
ENVIRONMENTAL REGULATION

AREA OFFKES
EMERGENCY OPERATIONS

4. MAINTAIN in good repair all mech,l/1
ical equipment at water and wastewater
plants, includin~ pumping stations.

3. 5 TOCK par ts which arc cri tical 10 the
operation of the plant or the auxiliary
equipment.

5. STOCK sufficient supplies of chlorine
or hypochlorite to carry the system through
a 14-day period.

Preparedness
&

Procedures
The 1985 hurricane suson begins

June 1 and ends November 30. During the
lut 100 years, more than 150 tropical cy
clones of varying Intensity h.Jve struck
Florida. More than half of these storms
have had sustained winds of hurricane
velocity - 75 miles per hour. Even at mini
mum force. these Hopical storms are capa
ble of inflicting major property damage to
coastal ilnd inland reKions of the state.

Beuuse the~ are lluardians of public
health, water Jnd wastewater plant oper
ators need to be prepared for emergencies
associat~d \\ i th this seasonal hazard. It is
imperative that the citizens be protected
from the ~read of waterborne disease both
routinel)' and during emergency conditions.

The followin~ preuution.ry musures
are prnented here for those persons respon
sible for safeguarding public drinking w.uer
and wuteWiller facilities.

1. CHECK throughly all auxiliary and
standby equipment. It is essential that this
equipment fun(\ion during emergency con
ditions.

2. STOCK adequate fuel supplies to op
erate .Juxiliary Cltl/lpment for a 10 to 14-day
period. An accrpt.lble alternative is to make
short term COlllLl(lS \\ith suppliers to hold
fuel in reSl'r\c d~1I iIlg the hurricane season.

~

~

--.



lIurricane
Preparedness
(6Procedures:
WATER 6- WASTEWATER

FACILITIES
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Secretary
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Slate 01 floridol
DEPARTMENT OF

ENVIRONMENTAL REGULATION

li
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Thi~ public document wa~ promu1lllted at
iln ilnnuill ,ost of S\1 S Of $.0\6 per ~op~'

to disseminilt information about hurric.tnl'
prep~edne\\.

-_. ------------

11. NOTIFY your DER emergency opera
tions officer (after receipt of hurricane
warnings) when emergency procedures Nve
b«n completed, The OER officer should
be milde ilWare of how and where to contxt
persons in char~e during emer¥en,y condi
tions.

12. SUR VEl' all damage and make sure
water anJ wilste effluenu are properly
treated once hurricane wdrnings have been
lowered or aftcr normill ser\ices are re
stored.

9. BE A VAILABLE during emergency
conditions. It is espe,iall~ Imporunt during
emergencies to be fully staffed with ~ble

personnel.

8. DRAIN ~~,\\,\~,. hul"hng ponds~: com
pletely .as prdCllCdl JIlt" receiving hurn,dnc
wdrnings. Anticlpatl' f1uuding from he."y
rains and runoff.

10. KNOW emergency procedures and
emer~ency interconnections with nearby
public water systems. Frequent communi
cations with adjacent utilities in case of •
mutudl need is critical to the welfue of
~our community and neighboring ones.

A few ddn oIftcr each hurricane or
other nalural di~Sler, DER field ~nlineers

for wlter suppl) dnd wastewilter .reoltment
submit 10 the Department's headquarters in
TJlloIhusee summariC1s of d~males ilnd en·
vironmental JCliyitin within their respec
ti\'e jurisdictIons. Followillg the surveyor
)our f.llcilit). '"port you,' findinp to the
DER emergen" oper.lltions officer in your
ilreil, Let him ~now I f assistance is needed
from DER,

~

~....



New York Sgt.
Oepartment of H••lth
DivISion of
Environmental Protection
Bureau of Public Water
Supply Protection

JanU8rY 1984

Emergency
Planning &

Response

A Water Supply Guide
for the Supplier of Water
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EMERGENCY PLANNING AND RESPONSE

A WATER SUPPLY GUIDE

FOR THE SUPPLIER OF WATER
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TOPOG SKETCH OF WATERSHED
INCLUDE ALL MAJOR HIGHWAYS - RAILROADS
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CR ITICAL SYSTEM

FACILITIES
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SUPPLY

Source N.....------------
Water Shed Ownershlp _

Water Rights permit' cfs _

Low Flow MCD Max Day MCD

Avg daily use MCD

Slze _

cfl _

Specific C~lty _

Well Depth....,.... ft

Waterrlghts permit • _

Static Level _

Pwnp Capacity _

General Description:
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RAW WATER STORAGE

Capacity ---:MGD

Ceneral Description;
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INTAKE

P.....ps Yes

-6-

No
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TRANSMISSION

Pipe Slze _

Length. _

PlnPS Capacity _

1 56

O.te-------
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TREATMENT FACILITIES

C.p.clty Avg O.y _

Max Dl!ty _

Chemicals List - Include Chlorination

N.....e Amount

PIJI'ItPS

Ceneral Description:
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DISTRIBUTION STORAGE

Nw~ber and size. elevatio~. type of level ~ontPOl. ~ove~ed.

u~wolJeT'ed.
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PlI'1P STATION

:'(l~ation, ele1Jc1tic~I, ppe8s/.roe in and out, pump aapa~ity. oontrol

s!fstem.
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P R STATION

"", '<;;;Ul'f!. type uf va. ZI.JCS. [ocatio7'l, elevation.

1. flO
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PERSONNEL

":W"'1ber. baCKJNJU1lc! (educa t ion). c la88ifi.?ations. aertifieJatior..
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POWER

-13-
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MATERIAL AND SUPPLIES

Iype of iJ1ventor-y ::!ontl'ol. Zccation.
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COf'l'UNICATIONS

-15-
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OPERATING MODES/

REDUNDANCY
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NORMAL - SOURCE COLLECTION

ALTERNATE MODES

-17-
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NORMAL - TREATMENT

ALTERNATE MoDE

-18-
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DISTRIBUTJON 1 STORAGE I PUMP STATIONS 1 AND PRS

ALTERNATE MoDE



COrt1UN I CAT IONS

ALTERNATE

-20-
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COMPONENT VULNERABILITY
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SOURCE - SPILLS

-22

VULNERABILITY ANALYSIS SHEET

YES NO CONTACT

*, • Major highways abov~ intake

2. Map showing major highways

3. Topog map showing drainage

If. List of all carriers

5. List of major haurdous materials

6. Phone 1'. for all major c;arriers

*7. County Rds above i"take

8. Map showing location

9. Map showing topog

, O. List of carriers

,,. List of hazardous materials

12. Phone I's for all c;arrlers

*13. Pipe lines crossing waterlhed

111. Map shoWing location

15. Map showing topog

16. List of haUrdoUI ,..atertell

17. Phone's for contact

*18. Rallro.cts cross watershed

19. Map showing location

20. Map showing topog

21. List of railroad companies

\. 71
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22. location of clean-up crew

23. Hazardous materials list

*24. Water born carriers in watershed

25. Map showing route

26. list of hazardous materials

27. list of contact persons

28. list of clean up crews

*29. Fixed storage In watershed

30. Map showing location

31. Topog map

32. list of hazardous materials

33. Contact list

YES

172
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CARRIER' 5 NAME AND

PHONE NUMBER

NAYURE OF

MATERIAL

-24-
NAME OF

MATERIAL

173

FORMULA VOLUME
TOXIC
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CARRIER'S NAME AND

PHONE NUMBER

NATURE OF

MATERIAL

-25-

NAME OF

MATERIAL FORMULA

1 74

VOLUME
TOXIC

LEVEL
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VULNERABILITY ANALYSIS SHEET

Component _

Failure descrlptlon _

1. Failure Detection

15 failure detectable by:

iI) telemetery system?

b) routine Inspection?

c) service complaint?

d)

Ves__

Ves
Ves
Ves

No

No
No
No

2. System Impact

a) Is component a source?

b) Is component redundant?

c) If so. is alternate component
a full replacement?

d) Does failure cause;

1- Loss of servIce?

2. Loss of fire protection?

3. Low service pressure?

... Probable damage to system?

Descrl~

5. Probable d_age to property?

Describe

e) Do.. failure cause loss of storage
capacity?

f) Does fallur5 degrade .ater quality?

g) Are other syst... components affected?

List

175

Ve. No
Ves No

Ves No

Ves No
V.. No
Ves_ No
Ves No

V__ No

Ves No
Ves No
Ves__ No
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1. Component Vulnerabilltl

a) Is routine Inspection and mainteNnc8
required?

freq uency inspection _

frequency .aintenance _

b) External impact susceptibility

1• Electric power
Failure history _

2. Auxilla..-y power avanable
type of fuel _

3. Communication line

operating mild. with lin. Ios' _

II. Is component protected against vandali.?

Describe------------
5. Protected against vehicle accident?

6. Requires special protection 'r'OIII
a) earthqu.ke

b) flood

c) high wind

d) cold ._ther

e) hot .eather
f) fire
g) other _

7. Does nennal operation dep4lnd upon ~iQI.'
If yes. lI.t: _

If yes. list ••n. of tr..sportation:
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c) Internlll Impact susceptibility

1. Debris in wllter

2. Low pressure

3. High pressure

II.

d) Dependent on other s,stem oomponents

List:--------------
4. Component - Supervisory Control Dependency

a) Is component dependent on telementery for

1. Control

2. Status reporting

3. Data logging

II.

b) When control fells do.. component

1. stop?

2. remain in last com....nd polltlon?

3. revert to loca I control?

5. Personnel

a) Can component be operatMt by

1. a" personnel?

2. a specla. f'lw?

3. one?

II. supervisory staff?

b) Can normal repair be und.rtaken by

, any of maintenance crew?

2. a special crew?

3. one person?

q. outside construction?
Name: _
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VULNERABILITY ANALYSIS - APPENDIX

CHLORINATION

YES NO

1. System norm.lly uses: hypochlorite

100 Ib cyllndera

150 Ib cyllnd.t.

1 ton cont.in....

2. System feeds: Liquld _

C••, _

_____gallons hypochlorlne on hend

______' 00 Ib cyllnd on hend

______'50 Ib cyllnd on hend

______' ton cyJlnd.. on hend

'. The supplier Is: _

24-hour phone

5. O.Uy cxm.umptlon Is Ibs.

6. Is this w.t8r only? V., _
No. _

7. 'f~ whllt other types of cont8lnera ..... UMd'
Type. _

.he,... _
Nonq' Irwentory _

No,...' ally CDMI.-ptlon ..
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8. The CIIrrler that delivers the containers:

2'1-hour phone. _

9. The closest emergency r~ir kit;

2 .... hour phone _

10. Describe method of transportation of containers from carrier to

chlorination station.

11. Make sketch of route.
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PROTECTIVE MEASURES
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CONTAM I NATION

Effect

Procedure

-33-
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POWER OUTAGE

Effect

Procedure

-34-
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COMMUNICATION DISRUPTION

Effect

Procedure
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TRANSPORTATION FAILURE

Effect

Procedure
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PLANT DAMAGE

Effect

Procedure

-37-
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WEATHER CONDITION

Describe-------------------------
Effect

Procedure

187



-39-

Component _

Effect

Procedure
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THE PLAN
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COMPONENT ----- .....4- _

Effect

Procedure

J

J

)

( I

( J

( )

( J

)

( J

( )

( )

( )

., 1!lO

Phone rs



( J

[ J

(

(

( )

( )

( J

( J

[ )

( )

(

I J

I )

[ )

[ )

I J

Meterlel

Tools
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SPECIAL MATERIAL LIST

SPECIAL TOOLS LIST

1 ~ll

LoQtlon
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EVALUATION OF EMERGENCY PROCEDURE

r Rul situation

r Trilining

Component. _

Effect
--------~-------------------

Was procedure complete?

If no, exp"ln:

WIIS mllterl.,. list complete?

If no, expl.ln:

WIIS tool list complete'

If no, explllln:

Other prob.... :

Ves---

v••---

Ves---

No---

No _

No__
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EMERGENCY PHONE RESPONSE

In case of emergency at _

call the following persons in order until an answer Is received.

Name

193
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SPILL RESPONSE PROCEDURE
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TRAINING
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T.sk _

Skills Special Equipment
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Special Skills
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Personnel
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Personnel
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Specla' Skill.



Skills Needed
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Personnel to be Trained
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PtTR rOSE: To provide a plan of action for minimiz ing dama~es and

injury and insuring a suppl) of potable water in the event of a

natural or man-made disaster.

A. r,r.~ r:P.M, r>r.!l"J

1. n'S<l.c:;to!' nrs;anization:

a. De5i~nate a disaster staff and teams. Tnclude all re~ular

personnel and emergency personnel with alternates and replacements for

key positions. Define a chain of command (Exhibit A), a Personnel

Alert Plan (Exhibit B), liaison assignments and responsibilities. Perform

an inventory of all employees' secondary skills that might be useful in

eMergencies.

b. Designate command control centers. The center is to be

used for directing and coordinating emergency operations. Make it

accessible and operable with a minimum of manpower. It should be able

to provide all needs necessary to function properly, have dependable

power, water, and communications equipment.

c. Designate assemblv areas and reporting centers. Preselected

assembly points for employees should be in relatively safe areas.

Employees should be informed in advance of the location of these areas

and instructed to report to them if routes are accessible. Transportation

for employees should be provided from assembly points to designated \~crk

areas. Establish alternate assembly areas and reporting centers.

2. Plan nevelopment:

Assemble and keep up-to-date records and information that could

be useful in the event of various types of disasters, such as:

204



B. SPECIFIC DISASTERS

1. Fires:

a. In the event of fire.

(1) Sound a fire alarm.

(2) Evacuate pe~sonnel

(3) ~ploy on-site fire-fighting equipment.

(4) Notify local fire department.

b. These precautions \~ill minimize fire hazards and/or reduce

fire damage.

(1) Designate a person to be responsible for directing

operations during a fire disaster and for developing and maintaining

fire prevention procedures. Specific personnel also should be appointed

as security guards, fire brigade squads, rescue squads, and to contact local

news people.

(2) Post fire department telephone numbers and/o~ have a

direct alarm connection between the water company and fire department.

(3) Post fire prevention rule. and regulations throughout the

plant.

(~) Develop and post an evacuation plan.

(S) Position fire extinguishers throughout the plant and

check them regularly.

(6) Train personnel in the safe storage. handling, and use

of flammable and combustible material.

(7) Xeep plants and work areas ship-shape.

(8) ~~intain duplicates of vital records in alternate

lccations. preferably in fireproof storage.

(9) Perform periodic fire drills.
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rXII'lllT R

rEp.sr)rlrlFI. AI.EnT rU'l'l

Each Com~Jny ~hou1rl drvrlnp its own methods of notific~-

t ion . Tile c a 5C el Ii e '; y s t cr.1 i S ,111 ext r CIII ely r a rli dan d 0 r d~ r 1y
f;l(~ tho d • TIl i s not i fie a t ion silo u1 d he de vel 0 fl C r1 f CI,. the
pf'riorls of normal \'or~ hours ilnd/or off-lillt', hours. The
c,,'>celde sy~t('1i\ can be illll:;trlltC'11 on it ·rhrl~t",i\s tr~e" tyre
forlll indicating n<lmps and tc1ephonp. nllmlters. For cxamplp.:

(

r-J-.1-.'m-.~
C)C)I}-C)l)'lO I

(2) If he Is not available,7 th.s.~ p.opl'

(1) In the event of ~n

emer~ency or disaster
contact ~

,John Jones
R75-99C)t}

\

nt11 nor>
Ran-Anoo

(3) If either of them are
not availablp, cont3C:
the next t~"o.

J i", Sf,lit"
1)1)'J-3323

I
\ l1i11 Joe
I fi33-9(j(j(i.

Phi 1 hnncr
777-8390

I
Stevp. Nest
334-6~Zl

I

The nanagcr, or his appointed individual. should be the
first person to contact hy th,. p~r~on who initially receives
notification of the cllIergency. If the fhnager can not be located.
hoth individuals under the nanagcr !ihollltl be contacted.

All pcrsonnr>l are inslructed to report to their assi~ned

asselllhly areas t/hich have been previously d('st9nat~d in the Phn,

-l4-
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A. ~~INS. ~r,RVTCE LINES. ~ffiTERS, VALVES. AND HYDRANTS IN COLD
CLHIATE ARCAS

1. Effects cf Cold \~eather'

Frost has varying effects on water supply facilities depending

on local conditions. so it is difficult to formulate specific guidelines

on installation, maintenance and remedies to counteract freezing. Some

of the conditions which affect the vulnerability of water' facilities to

freezing are the length of the cold season, the depth and size of the

pipe. the type of soil. the type of backfill. the pipeline's location

in regard to other utilities and culverts, the temperature of the water.

the location of facilities in regard to sun exposure, snow cover, the

amount of flow, and pipeline deadends. These variables and the threat of

ground frost should be considered with every ne\~ installation in cold

climates.

Frost has two effects on pipelines and service lines: It

freezes \~ater in the pipe and, in Some soils, causes movement, which

can damage lines. Freezing inside a service line is caused by the trans-

mission of heat away from the body of water inside the line. Whether or

not the water in the pipe freezes depends on the total heat available and

the rate at \~hich it leaves the pipe into the frozen soil. So a pipe's

ability to resist freezing depends on its capacity to carry water. A

6-1nch pipe can carry more water than a 2-inch pipeline, so it resists

freezing better than a 2-inch line. Because the 6-inch pipeline can

carry more \~ater relative to i~s circumference, it has a greater reservoir

of heat to offset losses caused by frost.

21l'i
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E>JIIBI'C B

THAln~'r; LOUT P:!WT ~1A:'\'llFACTURERS

Citation Manufacturing Company, Inc.
P. O. Box 550
Siloam Springs, Arkansas 12761
(High Pressure (1000 psi) 3/8" - 9000 psi Hose)
(501) 324-6471

Joseph G. Pollard Company, Inc.
New Hyde Park, New York 11040
(Propane Steam Cenerator)
(516) 746-0842

Western Water and Sewer Supplies, Ltd.
Calgary, Alberta, Canada
(Several Types - Must Flll With lIot Water)
(403)255-4223

C. A. Turner Company, Inc.
6 Marshall Street
LcL~c5tcr, Masoachusctt~ OlS2~

(propane Steam C~nerator)

(617) 752-5572

Elect rical Unit.

w. S. Darley and Company
2000 Anaan Dr!ve
Melrose Park. Illin01s 60160
(PlUS in Transformer Type)
(312)345-8050

208
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A. SL'RFACE !-JATER SOURCE CO~TA~lINATION

1. r.eneral

T"'::!'c:'3trialization and the increased manufacture, transportation

and use of hazardous chemicals hav~ incr~ased the incidence of contamina

tion of pulJ] :c,:ater suppHes. To prepare for accident'al contamination,

each system company should:

a. Analyze its vulnerability to che~ical spills.

b. Prepare a plan of action based on its own vulnerability,

alte~native sources and facilities.

HC.?re is a guide for such analys18 and preparation:

2. Analvzing vulnerabilitv to Hazardous ~1aterial Spills

Determine possible sources of contamination, such as:

a. Failroads.

b. Highways.

c. Pipelines.

d. \'1aterborne transportation.

e. Fixed storage facilities.

Prepare a map \~hich pinpoints possible sources of contamination,

and notes any past spills. The Director of Water Quality should assist

in the preparation of the vulnerability survey and response plan. Make

a checklist for each possible source of contamination. Include:

a. Name and location.

b. 2ij-hour telephone number of company emergency contact.

c. Nature of hazardcus materials used at each site.
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Ib ZJ rd','u> Phase I pn..~ II
Substance Removal Methodst Removal \~lhod,T;- Other Removal ~telhod §

..\11\1 al.:ollol BsfOp Ae
All) I ,hlonde BsfOp A,;/Pm Np
-\Jurrunum tluonde Npllx
Aluminum sulfate Npilx
Amlnoelhyl ethanol amine Ac/Pm Ix

A:-r.rronla Ix Ie
Ammunlum a,elJte Ix Ie
Ammt1tllum C'JrbonJtt Ix Ie
\mrntlnlUrn ,It','n,!e Ix Ie
Amnhlntum .:I .. llln~le Ix

Amm,'nlum d,dHomate Ix
.\mmol1lum lerrh:yantde Ix Ie
'\mmllntUm ferro.:yantde Ix Ie
Ammonium Illtrale Ix Ie
Ammontum p~r,hlorate Ix Ie

Ammonium peroxydisulfale IxlNp Ie
AmmOnium phosphate Ix/Np Ie
Ammonium pl,rale Vp Ix/Ae Ie
Ammonium ~ulf.llC: Ix/Np Ie
Ammonium sullide Ix Ie

Ammolllum lhiOl:yanale Ix Ie
Amyl a,elate 8s/0p Ac/Pm Bu
Aniline Ac!P:m Ab
Anllmony' pol as,IUm larl rate Sp/lx
Anllm"n)' 1n.:hlunde Np/lx

Anllm"ny' In 11 U"rlde Npllx
.Ant:lllvn~ Inu'\lde Vp Npilx
BJrlUIll ,hluri.!e V" Np/lx
BJnum 'yam.!e Vp Np/lx
BJnulII hydro\1I1e Vp Np/lx

., Ph• ..., I T1:moul _Ihod -10 ~ uted if .pilWd wulerial il nol diluted lor llil cOII.dlnt... l. Water illpply contanl bolh diuol.....
• nd undt.."hed 1,.u.r4 mJI~rtll.

•• PhJ'< II r~m'''JI _thod-IO be uNd if ipiOed mat~rial hai bcc1t dillll....nd it diuol..... in the .lIer 1IIpp1,.

§Olh~r r~mo••1 methodi-I" be IIwd only .ner conslllt.lion wllh 1000alaulhonIY.lh~ (edefJU~ ap!'Oit'.tH on-te:ftW coordtnator
,OSC). or .pproval of the r.ral EPA.

210
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A. ELECTRICAL PO\oJER FAILURES

1. GE~ERAL:

The consequences of an electric power failure depends on a

number of factors. The first is the importance of the pump or plant

affected must be evaluated. A small, isolated booster service system

with a reasonable quantity of stored water probably could handle a

pONer failure at a booster pumping station with minimum inconvenience

to customers and minimum emergency operations. But a failure in a

single ION-~oltage circuit in a major pumping or treatment plant could

idle the I~hole facility, causing extended loss of service to customers,

or severe quality problems, and dictate m~jor emergency operations.

The location of the failure--whether it occurs in the electric

utility system, or in company facilities. Also has a bearing on its

impact. Alternative pOW2r sources can be considered to minimize the

effect of generating company failure, including backup power from the

utility, and standby engine-driven generating equipment. In the case

of failure \vithin the company's own electrical facilities, duplication

of circuits and/or electrical equipment, or, again, the use of standby

equipment might be indicated.

2. VULNERABILITY ASSESSMENT:

Each water company should evaluate its pumping stations and

filter plants to asses. their vulnerability to power failure. Engineers

or electrical contractors should assist in this evaluation.

21 t
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HONTHr.v DA'1 T~C; PITT! ON FflR~1

NA.'lE :

1'4KI:! _ of_

DArE:

STI\I\T TI ~If.:

n~aSH TI~:

LAST INSPECTlO:-l:

foENI':RAI. ~an: CllNI)Jl'lON:

EN'l'KY CATI:::

ROAn:

CATE nOUSE:

SPILWAY BRIDGE:

SPILLWAY:

l'Ur-II' 1I0USI:: :

STILLING BASIN:

l'OWt:R l.lNt:S:

PIPE:

1·l1l1~E-n:I,l~jo1E"K.,{ :

INTAKE:

NMIE or INSPECTOR:

l~t::Al'l\t::N. :

I.EVEL OF RESERVOIR:

"'ULI. LE\'I':L:

TOTAL MIN FOR HO:rm:

STRUCTURES

DEnnIS:

CONCRE'CE:

.'l.ASII80AKOS:
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GLOSSARY

Acre- foot - \'olume measure~ent. one foot deep of \~ater spread over

one acre (43,S60 square feet).

Breaching - The passing of water through a dam as a result of failure.

This results in a sudden release of all the water in the

reservoir and a sudden flood do\~stream.

Boil - A leak in a dam, usually occurs at the base or toe. The

water \"Ul be bubbling or boiling up out of the center of

a pile of sand or gravel.

Cofferdam - A temporary dam to allow maintenance on or construction of

the permanent dam.

Core

Cut-off
Trench

Crest

Dam

lUke

- A part of an earth or rock-fill dam that is impervious to

\~ater. Clay, concrete, asphalt or other material is commonly

used to prevent leakage.

- A trench dug under a dam and filled with clay. concrete. or

other impervious material to keep wate~ from leaking under

the dam.

- The top of a dam or spillway.

- A structure used to impound water i~ a stream, lake or

reservoir.

- A structure much like a dam. usually smaller and longer,

that prevents water from flooding a low-lying area near a

lake. river. stream, reservoir. or impoundment - also knm....,

as a levee.
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DAY 2

VIDEO TEL&CONFE~P.NCH EVALUATlON

Th~ 9041 of this video teleconferp.nce was to improve your ability to
;mticipate and respond to ellergency situations.

We used three ~chani~s:

1. Provide planning and response concepts and inforaation

2. Provide opportunity to .eet and learn fra.:

a. other waste supply professionals (operators, engineers etc.)
b. -..bers of the .-ergency response ~unity

3. Provide an opportunity to apply concepts discussed:

a. to a hypothetical situation
b. to your situation

PLEASE ANSWER THE FOI.LOWINO QUESTIONS ON THE SCALI PROIfIOBD:

No Yes

1. Do you feel you are better prepared to plan
your response to an .-erg.ncy as a result of
of particlpating ln the vldeo teleconference?

1 2 3 4 5

2. Did you get an opportunity to ~et and learn 1 2 3 4 5
fra. other local participants?

a. water supply professlonals
b. ...rgency response professionals

3. Did the ca.e studies help you learn and ."ply 1 2 3 4 5
coocepts and infor.-tion discussed?

4. Old you or "Ul you 1IIprove your _rgency I 2 3 4 ~

re.paRtie plan as a r.sult of partieipating?

5. WOUld you reca..end this prograa to your peers? 1 2 3 4 ~
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6. Please check your status:

water syst.. representative
local 9OVer~nt representative
state 9OYer~nt representative
federal 9Over~nt representative
consultant
private citizen
other (specify)

1. Would you share things about the teleconference you thought useful?

8. WOUld you c~nt on portions or parts of the teleconference that
you believe should be 1aproved and provide specific rec~ndations?



:JPEAKBRS' 810GRAPltlCAL DATA
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"r. Crews is the Chief. ~ergency Water Planning Branch, Operations and
Hp.a~iness DiVision. Directorate of Civil Works, Ileadqu~rters. u.s. ~r.y Corps
of Engineers. He is responsible for developing the national poliCY for the
mana9~nt. control, allocation, and use of water and ~ater support resources
during _ajor catastroph1c domestic or national security emergencies. Prior to
this position, he directed the Corps of F.ngineers Research and Developmen~

progt4a in the area of ~ater supply and water conservation activities while
working for the Institute for Water Resources. Other career assignment5
included planning and directing ~ater resources studies at the district level

most notable. the ~tropolitan Washington. D.C. ~ater supply study.

Mr. Crews graduated frca Tennessee Technological university with a
8.S.C.E. degree in 1965; fraa Catholic Un1versity of ~rica in 1910 wLth a
M.C.E degree; and frca th~ COrps Planning ~ssociates Program in 1914.

Mr. Crews has received nu.erous awards. ~ of these inclUde: Young
Engineer of the Year Award fra. the Balt1~re Post, SOCiety of ~rican

Military Engineers 1n 1911; Balt~re District Engineer of the Year Award in
1918; North-Atlantic Divis1on-wide Engineer of the Year in 1978; and the
c~nders Award for Civilian service 1n 1918.

Mr. Crews is active In professional societies. and serves on several
c~ittees In both the ~rican SocLety of Clv11 Engineers and the ~rican

Water Resources Association. He i5 a Past President of the 8altu-ore Post.
50clety of ~rican Ml1itary Englneers. He 1s also a ~r of the ~rican

GeOphysical Union and the lntarl\ational water Resources Association.

Mr. Crews is a registered professional Engineer in the District
of colu.bia.

~111 Duynslager

Mr. Duynslager 1s a project ..nager with Greeley' Hansen. a consulting
eng1neering fira based in T.-pa, PL. Prior to joining oreeley and I~nsen

three years ago, he spent five-and-one-half years as director of water
utilities for St. Petersburg, PL. He worked in water utilities for various
city and county gov.r~nt. for 26 years, 17 years of which were as director
or departaent head. He was water utilities ..nager for Anchorage, Alaska,
when an earthquake considered Nortb ~rica'a nest serious hit the state.

Durlng the t~ he spent working for city and county governaent, h. was a
meaber of the ~rican Waterworks Association s.ergency Planning C~ittee.

He was chalr-.n of the c~1tt.e for two of the five y.ars In which he wa. a
~r. He h.. a B.A. in Civil Ingineerlng fraa Oregon State Univer.ity, and
15 a registered Prof••• lonal Ingineer.



tit. F~nner Ct1sp is ~~nior Toxlcoloqbt tn the Health ";ffects Brdnch of
lh.~ Office of Drinkln'j Witter <It EPA 1IP.<ldqudrters in Washln'Jton. In this
,-,tpacHy. her overall r~sp()nslbllity is to detp.rmine anti p.valuate the health
f!fEects of contaminants of drinkinq water. These assessments are used in the
tievelopment of nat tonal drinking water standards and non regulatory health
effects fjuicjance. ;,he \5 Manager of th~ Ht~a1th AdVisory Proqrall. respon~ible

for t.he proces~; by which the Office devp.lops its non re']lJlrttory hp.all.h b'J~;('r1

'Juldi;lnce. Tn adtlli.ion. st,.! ~;erves as 'ht· Office of Water's [epresentatlve on
rhr P.t! f( 1sk Ass.·ssment. Techn lei:ll Comm Itt ees char qed with devf>lopinq I\qency wid.,
(jultieltnes for systemic toxicants. reproductive and terdtoloqical effects, and
l\\utd'jp.n1clty.

Dr. Fenner-Crisp received her B.S. degree in zool09Y from the University
of Wisconsin and her ~.A. and Ph.D degrees in Phar~coloqy froe the University
of T~xas. Her research interests p.ncompassed the fields of neuro' and
cardiovascular pharllacolOCJY and reproductive eooocrinoloqy. She cc.pleted a
posttioctoral fellowship in Pharmacology-Morphology from the Pharaaceutical
Manufacturers' Association Foundation In the Anatoay Depart..ent of Georget~1

University schools of Medicine and Dentistry in 1913. B@fore coaing to EPA in
1978, she was an adjunct instructor in Neurobiology in the AnatoayDepartm@nl
and a research associate in the Pharll4cology Oepart.ent at GeOrgetown. In
1915. she was a visiting scientist in the Physiology Department of the
university of Birminqhara. Biral'inghaa. England.

Dr. Fenner crisp is a ~r of both the National and National Capital
Area chapters of the Society for Risk Analysis, the National and National
capital Area chapters of the SOCiety of Toxicology. wo.en in Neuroscience,
~rican Association for the Advancement of SCience. Association of Government
Toxicologists, and the SOC1ety of Sigma Xi.

Mr. Foohey is Acting Chief of the Federal Planninq Division, Pederal
F.mergency Ranage.ent Agency. The Division is responsible for developing
~lannin9 quldance and assu.ptions for ~rgency -obilization preparedness
prograMS, particularly those relating to responsibilit1e. of the other civil
depart..nts and agencies in national security ~rgenc1e.. The Division also
prov1des the principal lia1son between PEMA and the Depart.ent of Defense both
for preparedness planning and in actual emer'lencies.

Before jo1ning PIMA in August of 1982. Mr. Poohey ..naged the National
Defense Executive Reserve (MOHR) Progra. of the Depart..nt of cc..erce.
During h1s six year tenure at co..erce, he played a significant role in .oat
of that Depart..nt's .abilization and ~rgency preparedness activities,



tncludln'] indu~try eV"lluat ions , stockpl.le policy and analyses, prepdratl.on of
p.mP.rqency plans. and development of traininq proqrams 1n resource manaqement
for public and priviite sp.ctor Indivlddals.

1\ 1962 ']raduate of the University of Notre Dame. Hr. f'oohey has over 1')
y~ars of experienc~ as an Operations Research Analyst with Research Analysi~

r.orl'0ration, Ceneral Research Corporation and the Department of COIIIlIerce.
Most of this work was done for th~ U.S. Army and the National Institute on
L>ruq Abuse.

Hr. Poohey's professional affiliations include the Operations Resear~h

Snciety of Amerlca. the American Association for the Advancement of science.
fwd the Association of the U.S. Army. He is a 1984 recipient of the PgJoy.
Meritorious 3~rvice Award.

Mr. Makris currently serves as the Deputy Director of the Hazardous
~espcnse Support Oivision. which prOVides technical and e.ergency management
support to the Environmental protection Agency's superfund programs. These
activities include preparedness and contingency planning. analytical services,
trainin']. community relations, and technical assistance to the Federal
r~stablishment in headquarters and regions, as well as to state and local
:,jovernllents.

Designated as F.PA's project leader for Batters relating to the Bhopal
incident, Mr. Makris is responsible for coordinating the diverse interests of
the aqency and, thou']h the National Response 're_, the Pederal effort. lie is
also responsible for the implementation of the emergency response ca-ponent
of EP~'a recently announced Air Toxic Strategy.

Mr. Makris has held Management positions with the office of ~rgency

Preparedness, the Depart.~nt of Housing and Urban Devel~nt, the Pederal
Disaster ~ssistance Administration, and the Pederal ~rgency Ranagement
I\'lency.

uurinq the past several years, Mr. Makris has gained broad experience in
all aspects of eaergency unageMnt. lie has had coordination or clirect
management responSibilities in many .ajor national eMrgency incidents,
including the influx of CUban refugees in 1979, the re-entry of the Soviet
Satellite COSMOS 1402 in 1981. the Times Beach, Missouri dioxin e.ergency and
relocation in 1981 anel 1982, the Mount St. Helen's volcanic eruption in 1981,
and the recent Bhopal situation.

He has also directed .-ergency teaporary housing field operations in
response to the Teton Daa (Idaho) rupture in 1976 and IlWljor flooding in
Eastern Appalachia and Kansas C1ty, Mis5our1 in 1971.



lie earned degrees in business from the university of New Hampshire and
law fra. George Washington University.

A native of New Hampshire, Mr. M.'lklls now resides In ArUnqton, Vil']inla
wIth his wife and children.

Dr. Novak is professor of civil engineering at Virqinia Polytechnic
Institute and State university. Dr. Novak has participated in course
cleve lopment and t ~achin9 of ellergency p hnning courses for the IVIerican
W~ter~)rks ~ssociation for the past 15 years. He also consulted with the Pan
n.erican Health Organization on e.ergency planning and has worked with EPA to
(,rovide protective ~asures for delegates at the national political
convp.nttons. He received his Ph.D. fra. the University of Washington, and his
P.E. and bachelor's and .aster's degrees in civil engineerlng from the
University of Missouri.

~ayne Pettyjohn

Dr. Pettyjohn has been a professor of hydroqeology at Oklahoaa State
University since 1980. Prior to joining the faculty of Oklaha.a State, he
tau~ht geology for 14 years at Ohio State university. He also has worked as a
geoloqist for the U.S. Geoloqical Survey. lie has worked in the field of water
quality, well-field design and evaluation. and regional ground water study for
25 years. He has written oyer 100 books, articles, and reports on water and
geoloqy subjects. He received his Ph.D. fra. Boston univ_rsity. and hls
bachelor's and ..ster's degrees ln geology fro. the universlty of South
Dakota. He also holds a law degree and was a4laltted to the North Dakota Bar
in 1968.

ford Rowan

Ford Rowan ls a Washington lawyer, consultant. journalist. and university
professor. He h•• 20 years experience as a news reporter, including service
as an NBC News correspondent and as host of a weekly television prograa,
Jnternattooal 141t1on, on PBS.
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Mr. Rowan 1s author of III book on the Fairness Doctrine, Broadcast
F41rness: [)Q(;trtneLPracticeLProsp~.t~,published in 1984 by LOnlJlllan Inc.
lie ("ootrlbuted to the 1982 p.dition of ~~of Broadcast Jou.rnaUsll publ ished
by columbia University. lie is author of a book on electronic surveillance,
~0r.hno_Spie§, published in 1918 by Putnam.

Mr. Rowan heads Ii communications research and consult in') f\.rlll, Rowan and
Hlp.w\.tt, in Washington, and for five years he has pract\.ced communlcat\.ons law
wIth ;,~nford, Adams, McCullough' eeard.

Mr. Rowan has been d visitin'] professor at Northwestern university's
Hp.dill ~~hool of Journalism since January, 1980, and is on the board of
iJdvisors to Cat.holir. Univp.rsity's Institute of communicdtions Law Studies. lie
is chairman of the Intp.rnational Communications COI\I1\ittee of the "8P1'S Sht.Ion
of International Law and Practice.

Mr. Rowan earned a bachelor's de'1ree at Tulane University. a master's
t1e'Jr~p. 1n ']overnment at American University. and a law degree at Georgetown
university. In 1912 he was a fellow at the CentfH for Policy Study at the
University of Chicago.

Mr. Tiner has been the director of t.he Division of Water IlYCJiene for t.he
1.·p.xas Department of Health for 20 years. having served as a regional engineer
for environlllfmtal an~ r.onsumer health. lie is a graduate of the Univers\.ty of
Texas at ~ustin. and a registered Professional Engineer.


