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DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 20316

SUBJECT: ﬂood Emergency Plans Guidelines for Corps Dams

SEE DISTRIBUTION

1. Referevces:

a. Director of Civil Works multiple letter dated 20 March 1978,
subject: Evacvation Plans for Arcvas Downstream of Corps Dams and
Corps/State Cooperation on Safety Review of Corps vams.

b. ER 11”—2-619. “Dam Operations Hmage-ent Policy » dated
18 May 1978.

‘c. Federal Guidelines for Dam Safety, 25 Jtne 1973.

 d. Executive Director of Civil Works multiple letier dated
30 Novewber 1979, subject: Policy Issue No. 79-13, Corps Role $n
Emergency Planning for Areas Downstream of corps' of Engineers Dams.

2. Incloeed is 8 copy of supplemental guldelinn to augnent prevtous '

informatioa provided in the abon references.

3.  The attached guldcl.nes, prepared by the Hydrologic Engineering
Ceater at the direction of OCE, should be uscd in the future develop-
sent of Flood Emergency Plans for Corps dams and reservoirs. Updating
" of existing plans should also * ' in accordance vith the guidelines,
insofar as practical. . ‘

4. In accordance vith instructious in paragraph 8 of reference.lb,

the responsibility for preparation cf the emergeucy plans is shared
by Operations and Engineering personnel. The water control management
and emergency operations staffs should play a msjor role in the plan
prepazation. However, other elements of field organizations with
special expertise, such as flood plain information persommel, should
provide gssistarce as appropthte. . .

S. Appendices on case studies md background inforntioa are being
developed and will de pmid«l»vbn gvauab_l.e. liovever, preparatzon
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DAEN-CRE-H : ic JN 1330
SUBJECT: Flood Emergency Plans iidelines for Corps Dams

of emergency plans should proceed as expeditiously as practical because
the additional information is not essential to completion of the plams.

6. The critical period regarding dam safety is generally during cou—
struction and initial storage of water in the reservoir. Therefore,

an emergency plan is particuylarly important during this period. Future
dam and reservoir projects should have an emergency plan, approved by
the Division Engineer, prior to significant storage of water in the
reservoir. .

7. Additional copies of the attached 361de11nes are available from:
the Hydrologic, Engineering Center, 609 2nd Street, Davis, CA 95616.

| -
AR o
1 Incl E. R. HEIBERG III |

as Major Gemeral, USA
' Director of Civil Works

FOR THE CHIEF OF ENGINEERS:

DISTRIBUTION:

*all Districts and Divisions

=
FAg
i

“u

L,

A

L ]
l'. .
e eleelel

L7
¥

A
[}
e l'

iy




i

o b e e o e W ST s N T AT A g s % Rl ) A oy T T g M Ly ey

PREFACE TQ THE SECOND ERITION

Recent. emphasis on dam safetv and flood emergency evacuation
plans resulted in new rejuirements for bFederal dam safetv., This socu-
ment provides euidance for the Corps effort to implement President
Carter's directive to Federal agencies to develop flood. emergency
actien plans for Federal Jdaas. The procedure described "is based upon
the Federal cuidelines for Dam Safety but pr»\xjes added detail.

It was planned durine preparation of tae first edition of these

guidelines to include a2 "Rackground xppendxx summarizing some of the

more important literature relevant to emergency plannxna tfor dams. .This
material has since been published as Emereency Planning for DPams—-
Ritliceraphy and tbstracts of Selected Publications by the Hydroloeic
Encineering center (Jenuary 19N2). - '

The first edition of the guidelines also anticipated two appendi-

cies consistine of case studies illustrating application of the

‘guidelines. Only one case study is now planned and the results are to

be publxshed as two independent documeats, »onsxatxnz respectively of:

1} a hypothctical example of a Corps flood emergency plan package, and

2} a hypothetical example of a community-level flood emergencv evacua-
tion plan.

The content of this edition is the same as that of the first

edition. This edition only serves to update the document thh respect

to the preparation and inclusion of appendx;nes.

Mr. - James Owen, Consulting Engineer, prepared this document
pursuant to Contract DAChOS-'Q—P-l902 with the Hydrologxc Engineering
Center (HEC). portions of 'the document describing hydraulic and
dambreak analyses were based on information. provided by Dr. D. Michael
Cee of the HEC. Funding was provided by the Corps Wwater Resources

Planning, Analytical Techniques research work units entitled "Hydro-.
logic Methods of Dam Safety Studies™ (No. 3163%) and "Emergency .
Planning Manual for Flood Evacuation" (No. 51705). Mr. Bill S. Eichert .

was the Director of  the Hydrologic Engineering Center during the

preparation of this document, “nd Mr. Arlen D. Feldman of the HEC was

the. principal -in-charge. Valuable comments and support weére received
from the Office, Chief of Engincers, and especially from Mr. Vernon K.
Hagen, Chief of the Hydraulic and Hydrology Branch.

July 1982
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, .~ TFLOOD EMERGENCY PLANS
GUIDELINES FOR CCORPS DAMS

I. Rackeround

Much of the land éonstituting the reserveir area that wou'!d be
inundated by spillwav ‘desien flows is ndt in Federal ownership. The
“possibility therefore exists at. many Jdams that large flows could cause
a hazard to life and property .in reservoir aréas. In addition. flows
from reserveirs during design floods could be hazardous to lee and
property in Jownstream areas. , .

Extensive care .is taken by the Corps in design, construction and

operation of Jdams. ‘As a result, the Corps record for dam safety is
considered excellent. Nevertheless. dam failures in the United States.

in recent years have focussed much attention on dam safety, resulting
in a requirement for. all Federal agencies to review practices affectlnz
the safiety and xntegrxtv of Federal da-s.

The Corps Dal ‘Safety Assurance Program addresses the problems
relating to both larger than normal flows gnd potential dam failure. It
requires the praparation of emergency plans for all Corps dams.

a. Flood Emergency Plans

I

The Director of Civil Works sent a letter to all division offxces'

on 20 March 1978 regardxng "Evacuation Plans for Areas Downstream of
Corps Dams and Corps/State Cooperation on Safety Review of Corps Dams.”

The letter directed the Corps field offices to procexd with the
development of evacuation plans  (inundated area maps), and suggested

JThe term "emergency plans®™ includes both the portion of a dam
safety plan prepared by the Corps and the conplementary evacuation plan

_prep>red ' by non-Federal = interests. More precise dJefinition of the

Feueral and non-Federal portions of emergency plans are provided in
subsequent sections.
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the - technijues to be used in routing hypothetical flows. It alse
provided sutdance for ccooperating with states in regard to their
voncern for the . tafetv of Jorps Jaws. The letter was followed on I~ Mar
o7y by issuance of ER 1130-2-4190, entitled Dam Cprerations Managewent
Folicy., The ER spec.fied the respective responsibilities of Jdistricts,
divisions and the Office of  the Chief of Engineers for managewent  of
dam operations. It alse directed that a program be undertaken to train
staff in ewmergency Joperations and Jetection of problems at Jam sites.
Preparation of Jdam safety plans were required by the ER. Plans were to
inclode: ' ' -

(1) Emercency notification procedures;

12)  List. of conditions leading to emergencies and ways of
Jealing with them: ' ’

t3)  Reservoir de-watering procedure:

(4 Dam failure inundation maps;
31 Listing of emergency repair materials and equipment;

(o) Qutline of resﬁonsibilities for inspection and emergency
repairs; ‘and

o7 List of nearby contractors.

With respect to evacuation plans, ER 1130-2-419 specified that
their Jevelopment was the responsibility of non-Federal officials.
Corps . districts were to suggest tl.e development of such plans and
provxde rertinent frroject information, ,including inundation maps, to
assist 'in their Jevelopment. Other technical assistance for development
of evacuation plans was permitted if requested.

b. Federal Guidelines for Dam Safety

The Federal GCuidelines for Dam Safety were issued on 25 June
1¢70. This Jocument represented the response to President Carter's
request in April 1077 for safety guidelines. The guidelines treated
organizational management .and management of ‘site investigation and
design, construction, ‘and operation and maintenance. A portion of the
guidelines for management of operation and maintenance dealt with
emergency action plans and addressed the following points:’

(1) - Evaluation of emerzency potential: o ,

ta) determination of mode of dam failure;
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-provided for assistance ty Co

- 2. References

(b1 inundation maps:
tch classificaticn of inanarion areas: anl
e time available for response:
(21 Actions to prevent failure cr minimize effects of failure:
ta)  development of emergency action rlan:
tb: ' notification plans:
tc)  evacuation plans;
td)  stockpiling repair materials;
te) locating 1ocallrepair forces;
tf)}  training operating personnel; and
ig) increasing inspection frequency:.
t3) Acti&ns uoon discevery of a potentially unsafe condition:
- ta) notification of supervisorj persénnel;
(b) initiation of'predeter-ine& remedial action; and
(c) . deternipatiop of need for public notification.

The Executive Director |of Civil Wworks trarsmitted a policy
summary to OCE elements and |[division offices om 30 Novexber 1979

dealing with the Corps role in| emergency planning for areas downstream

of Corps dams. The policy s ry expanded consideration of potential
emergencies to include signifiicant ‘flooding withcut dam failure and
s offices to non-Federal interests upon
request in order. to foster development of effective non-Federal emer-
gency vrlans. The policy summary also assigned the Hydfologic

. Engineering Cente. responsibility for preparation of this technical
manual' on dam emergency planning for use by Corps personnel and as a

source of information for non-Federal intercsts and other Federal
agencies. - }

a. Federal Guidelines |for Dam Safety. !repared by the Ad Hoc

Interagency Committee on lam Safety of the Federal Coordi--
nating Council for Science, Engineering and Technology.

. Washington, DC June| 25, 1979.

“3m

~ oy

w

.44




b, TAUEN-CBR-P letter Jdated 30 November 1uTU, Subject: Policr
Issue Ya. Tu-13, Jorps Role in Emergency Planning for Areas
Pownstream of Corps of Engineers Dams.

< FR 110-2-417 . .

d.  ER 1130-2-410

e. FR 111¢-2-101

f. ER V1Q5-2-40

2. PJ?N-C&iL letter Jdated 20 March 197%, Sdbjeét: Evacuation

Plans for Areas Downstream of Corps Dams and Corps./State
vooperation on Saf _tv Review of Corps Dams.

Je Purpcse

This Jdocument provides basic technical guidance for the Jdevelop—
ment of Jam emergency plans. The information is intended to be of
assistance in the evaluation anrd improvement of. existing emergency
plans and evacuation plans and in the Jevelopment cf new plans where
none exist at present.

4. Scogg

Thisi document brovides guidance for preparation'of dam :mergency
rlans to deal with potential emergencies caused by:

a. Spillway discharges sufficiently large to cause floeding in
downstream areas;:

b. Flooding upsiream cf dams due -to backwater, effects or hxgh,>
pool levels; and . ,

¢c. | Dam failure. . : _ ‘ -

" Guidance presented is oriinted specifically <oward emersency
planning flor Corps dams. Many aspects of emergency planning are treated
in existing FEngineering Regulations and other instructions and are
therefore not repeated here. Persons us‘ng the guidelines are cautxoned
to review the cited references.

The |[fuidance presented is pertinent to Jdams located in riverine

'situatibns. It may not be entirely relevant for other types of prétec-,
t.ve works| or Jams for offstream storage. Use of the guidelines should
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be suprlemented in every case by ana.vsis ¢f the individual require-
- wents of the structure und:r consideration. o

'
.

There 1s little experience available on which to base preparation
of euidelines for dJdam emergency fplanniie. Juidelines presented are
- therefore baseld larecly cn analvsis of the protlem and. by analogy. on .
’ guidance alreadv Jdeveloped tor plannine an! implementation of flood
~warning and rreparedness asternatives. Improvement of the eulsance can
be ‘expected as experience is gained. Freparation of a case study

example of emergency. pireparedness planning is presently underway.

. Components of Emergencv Plans , . : el

1he principal components of dam energency'pléns are:

.l | ' ‘ . . ) ‘

a. Emerzeacy ldentificatiow Cubplan. (Federal) - »

The cbject o this subplan is to describe procedures and means
for assuring reliable  identification and evaluation of existing or

.

potential emergencies. The major elements of the subplan are: ' e
- _ %S
1) Listing of the conditions which could indicate an existing «;:-.‘ .
or potential emergency: , ' R A
) Description of the data and information collection systenm, ;
monitoring arrangements, inspection procedures and other C v
provisions for early detection of conditions indicating an ?:‘
existing or potential emergency; and ' , .::-}
. ' ) ) ' f.::x
' (3) Procedures, aids. instructions and cther provisions for e

‘ interpreting information and data to assess the severity
and magnitude of any existing or potential emergency.
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b. Emergency Cperations and Repair Subplan, (Federal)

The obiectives of this subplan are to guide immediate operatioral . .

decisions in the event of varicus types of emergencies: identify the e

need for equipwent, material, labor and other necessities for carrying ~

out emergency repairs; and Jdescribe the fprocedures. for securing snd -::-‘

=mploving needed equipment, material, labor and other necessities. The \‘

major elements of the ‘subplan are: ' : -
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(o)

Identification of the appropriate response to- the type ‘and
severity of cxlstlng or potential emergency;

Reservoir de-watering plan;

Description of equipment and materials. to be stoékpiled for

use in carrying out emergency operations and repairs;

Assignments of responsibilities for carrying out emergency
operations and repairs; :

DPescription of needs for equipment, material .and labor not

available at the site which are needed to carry out each

type of emergency operation or repair; and

Listing of nearby contractors and other sources of needed
equipment, material and labor, and description of pro-
cedures for securing their assistance on an emergency basis.

¢. Notification Subplan. (Federal and Non-Federal)

_The objective of this subplan is to describe the procedures and
means for prompt notification of appropriate parties concerning exist-
ing or potential emergencies, The major elements of the subplan are:

(1)

Inundation maps which show the area likely to be inundated
and time,K of onset of dangerously high flows for each
emergency condition for which plans are made (Federal);

List:ng of vital services and facilities outside the area
of inundation .vhich will or may te disrupted by the level

of inundation associated with each emergency condxtlon for .

uhxch plans, are made (non-Federal),

Listing of major secondary problems resulting from the-
level of inundation associated with each emergency condi-
‘tion. for wh1~h plans are made (non—Federal)

Evacuation naps which show_(non-federal):

_(a) all areas which should be evacuated because.of inunda-

tion, secondary problems, loss of services, isolation

or other reasons which are associated with each’

emergency condition for which plans are made;

(b) major evacuation routes;:

.-6-‘_ | . I'. v \
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(6)

(7)

{c) areas requiring priority in evacuation: anrt
(d)  potential obstacles to timely evacuation:

Listing of persons to be notified about each emercency
condition for which plans are made and fproceldures for
notification including description cf primary and seconiary
means of communication to be us.d. listing of telerhone
numbers, and addresses, and cther information neeied for
reliable and prcmpt contact for (Federal):

(a) notifications internal to the Corps:

(b) notifications from the Corps to principal local
officials; ' .

(¢) notifications from the Corps to other Federal
-officials;

(d) distribution of 'warnings ‘rom the Corps to offic.als
< responsible for dissemination to the general public;
and

(e) dissemination of warnings by the Corps directly to
the general public in the immediate vicinity of the
dam and reservoir;

Exampie press releases for each emergency condition for
which a plan is prepared and instructions f adaptation
before their use to the specifics of an emergency situation
including but not limited to (Federal):

fa) exact nature of emergency and degree of Janger;

(b) remedial'action,underwiy; ‘ ' -

(c) expected course of events and timing; and

- (d) appropriate action for public to take.

Description of the procedure and means for dissemination of
warnings directly to the general pubtlic in the immediate

‘vicinity of the dam and reservoir (Federal).

d. Evacuation Subplan (Non-Federal)

.

Non-Federal officials are to be .encouraged to develop evacuation

.subplans as a complement to the portion of dam emergency plans prepared

'
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bv the Jorps. The obiectives of the evacuation subplam are to provide
for the timelv and sate evacuation of threatened areas and the minimiza~
tion of property jamage. The major elements of the subplan are:

(1) Pescription of traffic control arranzements to expedite
evacuation and passaze of ewmergency vehicies and prevent
accidental travel into Jangerous areas: :

12 Provisions for anv necessary assistance to evacuees such as
transportation and aid te invalids:

BRY Arrangesents for cheltering. féeding' and other care of -
evacuees: : ,
t4) Description of actions to bte taken to reduce Jdamages and

other losses:

. €3) Arranzements for security of evacuated areas: and
to) Arrangements addressing cther aspects as required for the

case at hand.

o, Number of Plans Regquired

A large number of hypothetical emergencies could be conceived by

.combining various causes for and assumptions about emergencies of one

type or another. It is obviously impractical to prepare completely -
separate plans to address each potential emergency condition which
might be postulated. Instead, each major portion of the emergency plan-

must be considered individually with respect to how many separate
versions are necessary. '
a. Emergency Identification Subplan

Only ohg E-ergency Identification Subplan is required.

b. Emergency Operations and Repai( Subpl?n

The Emergency (perations and Repair Subﬁlan consists of guidance

and procedures for Jdealing with a variety of emergencies. One subplan’

is sufficient. The portion of its contents dealing with emergency
responses should be Jdivided according to the type of emergency
addressed or action to be taken as, for example, the following: ’

(1) bwave erosion;
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t2) Fxcess seeparge:

€3 Pipine:

4 Hieh pool conditions:

3y !aifunctiOﬁ of control.gafes:
to) failure of discharze facilities:
t7). Upstream dam failure: and.

(™) Pownstream Jdam failure.

¢. Netification Subplan

\etification Subplans are to be prepared for three basic emer-
rency conditions includineg: spillway Jdesien Jdischarge without failure.
spillway Jesien discharge with failure, and failure at normal high pool
level (top of flood control pool). The separate notification subplans
are required for each emergency condition because:

(1)  Identification of the local officials to be notified of an
existing or potential. emergency depends on the area requir-
ing evacuation which 1s associated with each ewmerzency
condition:

(2} The need to notify other Federal agencies, the public in

' the immediate vicinity of the Jdam and reservoir. and other
parties varies according *o the nature of the existing or
potential cmergen~y: and '

t3) ' The app-opriate text cof news releases Jdepends on the

. emergency condition for which they are prepared. :

d. Evacuation'Subplan‘

.Evdcaation'Subplanq'should be prepafed'for.conditions of : Lo
(1) Spillway Jdesign flood:
t2)  Spillway Jdesign flood with dam .failure: and

(1)  Dam Failure with normal high pool level.
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. Plan Mevelopment

The most important asrects in Jescribing the plan Jdevelopment are
identitication of the maior steps. Jdescription of the sequence, and
Jetinition of the level af detail. '

a. Maior Sters

MPevelopment of an emercency plan requires identification of the
types of emeriencies to be encompassed. accumulation of needed data and
intformation. periormance of various analvses. ccnceptualization of
solutions. ‘esicn of measures and subplans. preparation of appropriate
documents and implementation of the plan. The key steps in the process
are: ' .

(RN Selection of the emergency conditions for which plans are
to te preparesl:

121 Jomputation ot pool levels and outflow hydrographs for
assumed emergency conditions;

RS Routing of flows predicted by outflow hydrographs;
(1) Preparation of inﬁndation maps; |
t3) DPelineation of areas requiring evacuation;
(o) Identification of needed evacuation strategy;

(7 Preparation of the several subplans (components) making up
the emercency plan:

t~) . Posting of subplans: and

(03, Provisions for maintenance of the plan.

b. Sequence

‘Figure 1 shows schematically the major steps of the process, and
theitr principal interrelatidnships. It also shows the general: responsx-

bilities of Federal and non-Federal interests for development of the

ma jor steps. The specific mix of Pederal and non-Federal actlvxtxes
must be nesotiated for each pro;oct. -

Some lnterrelatlonshlps between the steps and needs for
successive iterations of the process are not shown on Figure 1 in order

to avoid obscuring the major linkages. However other relatxonshxps and'

.a need, for xteratxxe process do exist. For examples
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The means and frocedures selected for identifyins

emercencies may be influeinced by: '

fa) assumptiors about the effect of potential emergen-
cies' causative asents at the dJdam site and in
downstream arers. such as Jdisruption of communica-
tions: and

tbt  analvsis of the time likely to be available between
recognition of an impending emergency and the onset
of Jdangerous water levels at vulnerable locations.

Mverall timing or staging of the emergency plan may need

ad justment to 'assure sufficient time exists for successful

execution of evacuation plans by non-Federal interests

after identification and warning of an emergency.

The identification of non-rederal officials to be included

in the notification plan is dependent on assignments of

responrsibility made in the non-Federal evacuatica plans.

The foresoing are cited only as examples and do not necessarily
constitute all of the needs for iteration or supplementation in the
plan development. : :

'

c. Level of Detail

Dam emergency plans must be prepared in considerable detail for

the followineg reasons:

(!)

,
2

(3

)

Emergency plans and evacuation plans are not subject to
testing, at 1least not under any conditions approaching
those likely to prevail in the event they must be put to
actual use. The only way to assure their workability is
through Careful consideration of every important detail.

) Emergency - plans are expected "to be _employed only under

hurried and’ stressful conditions. Plans which are vague or

1 require significant interpretation to decide appro-

-ate action may lead to serious errors.

) Emergency plans <contain some portions vhich are made up

largely of intraorganizational arrangements subject to a
number of complex legal, institutional, sociological and
other influences.,: , ‘
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(4 Emergency plans ot the type described in this Jocument.
which have oeen proven through use to be effective, are not
available as prototypes. .

s

Objective oriented plans which only identify what is to be done
in various circumstances are inadequcte. Plans must- be specific in
identifyine who 1is responsible for taking prescribed actions, the
resources to be uysed in accomplishing the Wrescrlbed actions and other
similar details.

bR Implementation Aspects .

Emergency plans require implementation to be effactive. Attention
must therefore be given during the plan development to: identification
of items requiring specific implementation; identification of who, or
what organization, should carry out the various actions required to

" implement and execute each subplan; and the commitments required to
assure participants' performance in accord with the plan in the event
an emergency threatens o: occurs. Because emergency plans are expected
to be used only on rare occasions, particular care must be taken to
ensure that personnel are familiar with the plan and equipment is
operable. Periodic testing of equipment and training of personnel
should be done to ensure readiness to carry out the plan.

Plans must be posted in locations known to participants. Subplans
should be posted in locaticns appropriate to the participants in the
subplan (e.g., at the headquarters, progect etc.).

a. Items Requiring Implementation

'

The ma jor items associated with each subplan which requxre 1mple-
mentation consxderatlon are: . v

(1) Emergency Identification Subplan:

- {a) acquisition, installation, cahbranon ' operation,
servicing and maintenance of monitoring equipment'

(b) establishment of any volunteer or other network of
' observers to monztor conditions:

(¢) arrangements for cellectioﬁ' and,/‘or -provision by
- ' others ' of data and information on. conditions with
N ‘ potential for c¢reation of emergencies-:

(d) ‘acquisition, installation, and testing of communica-

B tions equipment ‘for receiving . off-site data and
information on conditions with potential for creation

' _ of emergency condxtlom and for onesite comumca-
tions' and : . -
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(e) development or acquisition and installation of pro-
cedures and equipment for processing and analysing
data and information and identifying the nature and
magnitude of existing or potential cmergencies.

(2) Emergency (perations and Repair Subplan:

' (a) acquisition and storage of equipment and materials to
be stockpiled for use in making emergency repairs;

(b}  arrangements with private contractors and/or others
for the prompt provision of needed amounts and types
of equipment, materials and labor for use in maklng
emergency repairs; and

(¢) acquisition and storage or arrangement for prompt
availability of equipment, material and labor
required for de-watering of the reservoir or other
emergency operations.

' (3) Notification Subplan

(a) acquisition, installation and testing of communica-
tions equipment for communications with Corps person-
nel at other locations, other Federal agencies and
non-Federal parties;

(b) arrangements wich other parties for 24 hour availa-
bility of some person or organization to receive
notifications of emergencies; and

(c) acquisition, installation, testing and servicing of
any mass warning devices for use in the immediate
vicinity of the dam and reservoir to signal existing
or potential' emergencies,’ including -acquisition of
necessary lands, rights-of-way and easements and pro-
vision of necessary power supplies.

[ -

(4) Evacuation Subplan oo

be stockpxled for use in carryxng out the subplan;

(b) 1nter»orcan1.at1ona1 arrangements (contrtets and
memoranda of agreement) for provision of assistance
.in carrying out the subplan.

b. Commitments to Participate

Impjementation of emergency plan requirements relating to acquisi«
tion of equipment and materials can be accomplished with regular

wld~

(a). acqu1s1tion and storage of equipment and materials to

v
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procedures and vose no, particular problem. However, requirements relat-
ing to the provision of services or equipment from others requires
special attention. There are several techniques of binding participants
to execution of the plan. Among others, these include adoption of
appropriate pcrtions of ‘the plan by a non-Federal government, con-
tracts, and memoranda of understanding. Adoption of portions of the
emergency plan by a non-Federal government is .particularly well suited
for:

(1)  Assuring an adequate legal basis exists for their participa-
o tion; : ' :

(2) Cases in which multiple agencies of the governmental unit
are intended to participate in a coordinated fashion; and

(3) Cases in whlch the desired participation is ongoing rather
than intermittent and/or has a significant cost which 1s to
remain uncompensated by the Corps.

Contracts and memoranda of understanding are much alike. Their

ma jor distinction lies in the intended means of their enforcemenc.--
Contracts are designed for enforcement through the courts while

" memoranda of understanding usually depend on administrative or politi-
cal action for enforcement. In general, contracts should be used in
implementing arrangements with private parties and memoranda of under-
standing for fixing responsibilities of other Federal agencies. The
technique appropriate for use in the case of non-Federal governmental
units depends on what is to be achieved. Matters of geneéral cooperation
are probably best spelled out in memoranda of understanding while
contracts should be used when specific services are to be provided,
when identified resources are to be maintained in readiness, or when
compensation is involved.

c.’Institutional Consideratiens

" It should be recognized in drafting implementation arrangements
that enforcement of some types of obligations to participate 'in an
“emergency plan poses special - problems. . Whereas enforcement of
agreements such as one to provide routine servicinngt a gage may be
useful in reminding participants of their responsibilities, enforcement
actions brought after a4 criticial lapse in . performance Juring an
emergency are only likely to be useful in assigning blame. Care should
therefore be taken to assign responsibilitles and  prepare implementa.
tion arrangements 30 as to maximize the prospects for success and
minimize dependence on enforceuent provxsxeﬂs. Means of doing this
1nclude- . . -

4




(1)  Assignment of responsibilities to organi:zations already in
being which are successfully carrying out vital programs;

(2) Assignment of responsibilities to organizations  with

closely allied missions, emergency responsibilities, or
with another inherent reason to be interested in .the
success of the emergency plan; : E

3) Provision of ample-opportunity'for participation in develop-

ment of appropriate portions of the emergency plan by

agencies expected to be assigned responsibilities; and

4) ,Inc1u51or of provisions for periodic review and conflrma-
tion of the plan and 1mp1ementat1ng arrangements. o

9. Maintenance Arrangements

Arrangements required to assure the continued v1ab111ty of the
emergency plan should be spelled out in spec1f1c and detailed terms.
Analysis of the type and schedule K of maintenance activities which are
needed can be best determined by subdividing the overall topic of
maintenance into separate sets of activities for updatlng, testlng, and
training.

a. Updating

Updating is primarily aimed at identifying and making modifica-

tions needed in the emergency plan because of particular events which .

have taken place or because of the accumulation of minor changes which
have occurred over time. The portions of an emergency plan most likely
to require updating are things such as names and telephone numbers and
those items of an expressly limited life such as contracts or memoranda
of | understandlng. However, other needs for updating may also arise
which are more complex and which require that some revisions be made.

For example, changes in land use in areas ‘subject to inundation or

installation of upstream water control structures may change the area

‘which should be considered by the plan, Likewise, community growth or '

new -development in the vicinity may require expanding the areal

coverage of the emergency plan. The appropriate frequency of updating

depends upon the importance of the portion of the emergency plan being
. considered, the potential penalty of relying on outdated information of
_various types and the resources required for updating. '

b. Readiness Testing - Equipment
Testing refers primarily to equipnent,, supplxes, and . oeher

material items. Examples of testing activities include checking stock-
piles of material and equipment for emergency operations and repairs,
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testing monitoring equipment and communication links, periodic trial of

sirens or other mass warning Jevices, and occasional operation of

auxiliary generators. The desirable frequercy of testing depends on how
often an item is used during the reguldr course of activities., its
vulnerability to failure, the item's importance to the success of the
emergency plan, and the resources required for testing.

c. Readiness Training - Personnel

Tralnlng refers to those miintenance activities required to
assure people assigned responsibility for conduct of the emergency plan
are able to fulfill their responsibilities competently. Several types
of activities may be necessary including individual study of emergency
plans, instruction, lcarning of special skiils through "hands on"
experience, and practice of the plan under simulated emergency condi-
tions to maintain skills and discover plan deficiencies. As with ocher
categories of maintenance activities, the frequency and extent of each
type of training must bde adjusteq based on relevant factors. In the
case of training, the most important factors are likely to relate to
turnover in pocrsonnel "and complexlty of skills or information to e
mastered.

10. Select Emegsency Conditions

~ Emergency plans are to be prepared for three conditions including
spillway design discharge without dam failure, spillway design
discharge with dam failure, and dam failure at normal high pool level.
Normal high pool level is defined as the top of the flood control pool.
The two principal steps in selecting and describing the emergency
conditions for which plans will be prepared are evaluation of potentiai
emergencies and establisliment of assumptions. °

a. Fvaluation of Potential mergenc1es
Var1ous degrees of emergency may occur and any malfunctlon or

' abnormality outside the design assumptions and approved water control
“rules which adversely affect a dam's primary function of impounding

~ _water is properly considered ,an emergency. Lesser emergencies can

fprogressively lead to or hexghten the risk of catastrophic type emergen-
cies: They are, however, normally amenable to corrective action. The
hypothet1ca1 emergencles to be considered are those which: -

(1) Stem from the more probable causes;

(2) Could result in the release of sagnificant amounts of water
within a period of minutes or a few hours'
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th Mav not be capable of control even by prompt remedial
action: anu :

(4)  Have the potential for resulting in uncontrolled levels of

water sufficiently laree to pose a hazard to life and or
propert: .

b. Causal igents of Emergencies. ’ .

Causal acents of emergencies wihich are naot appropriate for the
specific project should not be considered. Neither should combinations
of causes excepting those which micht be expected to occur simul-
taneously or as a result of one another such as a landslide induced by
an- earthquale. The most prominent causes of emergencies to be
considered are:

(1) Earthquake;

2) - Landslide:

) Extreme §torm§

4 Pip.ag;

{5)  Equipment malfunction;

(0). Structural damagé;' . ‘ .
1%) Foundation failure; .and

(~) Sabotage; : ‘ ' '

Vot all causes of ' emergencies may be pertinent to a given
stru»ture. The type of dam and its appurtenent facilities, topography,
geolody, foundation conditions, dJesign features, condition of the
structure and other factors need to be evaluated in order to identify
which of the potential causal agents for an emergency should bpe
considered. In some cases, it may be necessary to consider causes pf
emergencies in addition to those on the foregoing list because of |a
dam's peculiar' vulnerability to one or another type of event. The type
‘of Jdam failure selected to be the basis of the emergency plan fpr
failure at -maximum and hizh normal pool levels should be selected frpm
a lis- of potential causes. Failvre at normal pool level should
generally be based on reservoir inflow conditions appropriate Lo
achieve a full flood control pool. .
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c. Establishment of Assumptions

The three -mergency conditions for which plans are to be prepared
are intended to establish’' the maximum ranse of outflows on which
inurdation maps. notification subnlans and non-Federal evacuation plans
will ultimately be based. It is also necessary to Jescribe the circum-

stances which identify the assumed events and associated conditions,

the conduct of emersency operaticns and repairs. and the issuance of
warninegs. Development of assumpticns about these circumstances cannot
be limited to consideration of only the potential cause of the emer-
gency used for arriving at estimates of outflows. For example., dam
tailure of high normal pool level might reasonablyv be free of assump-
tions about complications at the dam site such as loss of power a:id
communications or closing of roads.  However, if an earthquake was
assumud as the potential cause of failure for the dam and the emergency
condition is to represent that type of failure, assumptions about
earthquakes must necessarily be included as a basis for development of
workable plans. In order to assure that the assumed. emergency coudi-
tions provide an adequate basis for plan Jdevelopment, it is necessary
that their descriptions encompass the relevant circumstances which
could be associated with the emergency. The following are examples of
the assumptions concerning conditions at the dam site hthh ought to be
considered in connection with an emergency:

(i) Earthquake: C o .' o
(a) loss of_e}ectric rower from outside sources:
(b) ' disruption of telephéne service and gas lines:
_(c) colldpsé”qf bridges and Biocking'of roads; atd
)y .unavaiiabilit& of‘immediqfe outside assistance;
(2)4;fExtrene~hydroiogic event: |
(a) disrubtion 'of microwave 'tradSmissioné ;gf data by

extensive and heavy rainfall;

(b) seve-:  local flooding causing road closings and
disruptions of telephone service; -

(3) Operator error:
‘a) absence, disablement or dcath of operator.
The assumptions of c1rcumstances surrounding each emergency condi-
tion should also postuiate adverse conditions of a general nature such

as occurrence of the emergency durlng late nxoht or early morning hours
on a weekend or holiday.

C=10w




1t. Compute Cutflow Hvdrograrhs

The spillway design flood discharge represents the outflow hydro-
sraph for oné emersency condition. This discharge includes all releases
considered in routing the spillway design tlood such as spillway, flood
control outlets, turbines, etc. Computations "are required to determine
the outflow hvdrographs corresponding to the emergency conditions of
spillway dJdesign flow with failure and failure at normal high. pool
lovels. Selection of the causes and types of failure to be considered

in de-2rmining these conditions is addressed in paragraph 10.a. In
reneral. the computation of the outflow hydrograph for these emergency
conditiors requires acquisitian of pertinent data for the structure, °
establishment of the parameters of failure, selection of the computa-
ticnal technique to be used, and performance of the computation.

1. Establishment of Parameters of Failure

The parameters of failure which are important in computation of
the outflow hydrograph depend on the mode of failure. For purposes of
preparing inundation maps, no assumption as to a specific failure cause
need be made. However, assumptions relative to breach timing and size
are important. Most serious failures of the type to be considered
result in a situation resembling weir conditions. Table 1 presents
suggested breach parameters for use with various types of structures.
Other modes . of failure may be selected where appropriate. Further

discussion of selection of failure parameters may found in McManon.
(1079).°

b. Selection of Computat10nal Technlque
A var1ety of techn1ques ‘are available for computation of the
outflow hydrograph associated with a particular failure mode. The

'principal ones which are avallaule fot various circumstances are:

B 3/2 : ‘
(0 Trlanoular hydrograph (Q 8 Wf' Y B) for instantaneous
‘or almost instantaneous devéiopment of a rectangular breach;

Where:
Y, = initial depth upstream of the dam; and
B - width of the dam;

(

to

)  HEC-1-DB* for cases of overflow or weir-type breaches with
or without progressive enlargement;

“References are given on page 47.
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Parameter

Breach Wiath
Side Slope of Breach

‘Faiiure Time (Hrs)

- Parameter

Breach Width
Side Slope of Breach

Failure Time (Hrs.)

Parameter

Breach Width
Side Slope of Breach

. Failure Time (Hrs.)

.....

TABLE 1
SUGGESTED BREACH PARAMETERS
WEIR TYPE MODE OF FAILURE

FOR EARTH FILL DAM

Value

1/2 to 3 dam heights

0

0:1 to 1:1

0.5 to 4

FOR CONCRETE GRAVITY DAM -

Value

A multiple of monoloth widths

0:1
0.1 to 0.5

4

FOR CONCRETE ARCH DAMS

'

Yalue

Entire dam width

Valley wall slope

Nearly instanataneous
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(I HEC STREWM HIPRMLICS PACRAWE  for cases of overflow or
scir-type breaches with or sithout progressive enlargement:
amd

Y NMATIONAL  WEATHER  SERVICE DAM-EaBEAKN WMDPEL . for cases of
wmvertlow and both weir and oritice type breaches uxth or
without progressive enlarcsement. :

At .present. the nodel Jdeveloped by the Vational Weather Service
is judged to be renerally preferatle.

¢. Performance of Computations

Computations usineg triancular hvdrographs can be easily Jdone by
hand. \ comruter is required for use of HEC-1-DPB. HEC STREAM HYDRAULICS
PACKMAGE and NMATIONMAL WEATHER SERVICE DAM BREAK MODEL. Adequate Jocumen—
tation is .available for -all proerams which must be performed on a
computer., ‘ '

The computed peak outflow should be compared to the historical
observations shown on tigure 2 to test their reasonableness. The curve
shown on. Ficure 2 represents an upper bound cof peak Jdischarges from
known dam failures. Computed results that fall below this curve should
not be used unless they can be explained by reference to-site-specific
conditions such as a narrow canvon at the Jdam.

12.  Route (utflow Hvdrographs

The movement through Jdownstream channels of outflows correspond-
ing to each emergency condition must te simulated as a basis for
inundation mapping. The general steps in preparing the simulation are
selection of the computational techniques to be used, establishment of
assumptions., acguisition of necessary dJdata, and performance of the
computations. o '

a. Selection of Computational Techniques .

0

Simplified methods are available for Jdams upstream of essentially
rural flood plains whére the more -expensive computational techmiques
may not be warranted. A complete solution cf the unsteady flow equa-
tions should ecenerally be used for. dams upstream of urban areas.

simplified techniques bhth are available and suitable for use in
appropriate cases include "Dimensionless Graphs" (Sakkas, 1974)" and
"Modified Puls"™. Hichly empirical routing techniques such as "Tatum”
.and "Straddle-stageer” are not recommended for 'use. Computational

- References are given on page. 47,
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techniques which provide the approximate solution of the full unsteady
flow equations include the computer models "NATIONAL WEATHER SERVICE
DAM -BREAK  MODEL." "GRADUALLY VARIED UNSTEADY FLOW PROFILES", and HEC
STREAM HYDRAULICS FPACKAGE. Table 2 lists salient features of,each‘of
the simplified and more complex computational techniques. Within the
cuidance provided by the Director of Civil Works,; selection' of the
particular technique to be used should be based on considerations of
cost and ease of use and accuracy. Accuracy dJdeperds on both the
completeness of the program and the degree to which assumptions. underly-
ing ‘the particular technique fit the case at hand. Major assumptions
pertinent to each computational technique are listed in Table 2. The
cost and ecase of using a particular model depends in part on the
information required as input. Some models, require less topographic
information on valley shape than do others and may appear for that
reason to be preferable for use. However, it must be borne in mind that
the subsegquent step is the preparation of inundation maps. Savings in

time and cost through using approximations in the routing computations

may be lost Jue to the greater difficulty in translating the resulting
information onto maps showing the boundaries and the time of arr1val of
dangerously high flows at various downstream points.

b. Establishment of Assumptions

The major assumptions likely to be required in routing of outflow .

hydroeraphs concern:

(1)  Amount of flow in channels through which routlng is to be
done at the time an emergency occurs;

(2) Friction factors in channels;

{3) Method for. treatxng tributaries and other off-channel
: storage areas, : ‘ ' C

(4?- Method».of treating highway and other - embankments and
' bridges; and ‘ .

(5) Distance to carry routing dewnstream.

‘The amount of flow in downstream channels at the time an emer-
gency occurs is generally of concern for avoiding computer program
aborts when using the complete unsteady flow equations. The NWS
suggests use of a downstream flow of approximatelly 1/2 of one percent

of the anticipated peak flow. Th © + may seem unrealistically large.
However, the sensitivity of rout.. ... discharges and stages to this
parameter is usually small: Fricu factors are also ‘usually higher

than would normally be used for sw. ler flows. This is attributed to

the large amount of debris carried oy a dam break flood wave. Flood .

wave travel times can be quite sensitive to roughness ‘coefficients.
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Tributaries, off-stream impoundments and other features of the down-
stream area may provide sufficient storage %o attenuate flows signifi-
cantly. If such storage is significant, the true channel geometry may
be artifically modified to provide the additional storage ' at
appropriate locations. ' Flows in- tributaries and available space in
off-channel impoundments should be selected to be consistent with the
emergency condition being analyzed. Small embankments and bridges in
the downstream valley may be assumed to wash out without influence on
the flood wave. Large embankrents may act as dams, however, and should
be .analyzed as such. The Nw#S model is capable' of analyzing multiple
dams in series. Routing computations should be carried downstream to

the point where the predicted {lows no longer pose a.significant threat
to life or property. ' : ' {_‘i .
=
’ RS
c. Performance of Computations’ R
Use of the dimensionless graphs technique is relatively straight- . .!..
forward and can be accomplished quickly with the aid of a hand ::.-
calculator. Use of the other techniques (mathematical models) requires e
access to a high speed digital computer. The data preparation, output j'.j-':. ,
interpretation, calibration and performance analysis of HEC-1-DB should oo
be routine to Corps hydrologic/hydraulic engineers. Use of unsteady i:
flow models, however, is much less familiar to field office engineers. .
The NWS model is considered the most reliable (robust) and generally '-::\
applicable model for use in these analysis which is available at this :.'s‘;
time. Training i's use of these techniques is available at the HEC. "::
d. Establish Maximum Pool Level ;:.-_:"
. o N _ a5 I
. The maximum pool level is obtained from the routing of the o
spillway design flood hydrograph. This 1nformat10n is read11y available. L-g
. from project design studies. : - T R
. .‘_::.‘l !
. >
v o ol
13. - Preparation of Inundation Maps Wy
The results of flood routings are to be used to plot the =N
inundated areas for emergency conditions associated with the spillway -@
design flood. Downstream limits will be established by the actual RS |
routings. To avoid cluttering, inundation areas will be plotted on the -j:}_j
maps for -only two conditions; spillway design discharge without dam . :'-]}4 :
failure and spillway design discharge with dam failure. The maps should Rt D
be of sufficient .scale and detail to identify clearly tha area which ,_‘j
would be flooded if the hypothesized emergencies occurred. ' u X :
o o : IR I
‘::\-::1
. o : o
a6 . o
' ' o o
-9
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The maps should be prepared in two phases; preliminary and final.
The preliminary maps basically will be a work map and used ‘for review
purposes. Two sets of final maps are to be prepared. One set with
approximate dJdimensions of 22" x 34" is intended for use by local
governments to augment their evacuation planning efforts. The second
set of final maps is to be at half-scale and bound into the Emergency
Plan Report discussed in these "Guidelines". A separate map index sheet
should also be provided with each map set in order to provide general
location and orientation of individual maps sheets. . '

Detailed 1nformat10n on the preparation and publication of the
inundation and 1ndex maps is provided in the appendix. -

14. . Delineate Areas Requiring Evacuation

The -area requiring evacuation in response to a particular emer-
gency condition may be larger than the related inundation area due to
the effect of secondary problems. Among others, important types of
. secondary problems to be considered are those which result in isolation
of areas, disruption of vital services and facilities, or creation of
some type of. hazard. Operational interdependencies between utilities
and between utilities and the availability of vital services should not
be overlooked in assessing the impact of potential flooding. For
example, inundation of an electrical substation causing loss of power
over a wide area could affect the 'continuation of water service for
fire 'fighting, curtail operation of medical facilities or have other
effects bearing on safety. The area requiring evacuation should be .
identified on maps. Information which should be shown on maps includes:

a. Bqundaries of inundated area; \

b. Principal streets and roads‘

C.: Land ‘use . or other approprlate classification of evacuatlon'
area, '

4. Location of vital facilities in thé'#f&a;

e Points at whiéh Secondéri problems could océdr;-

f. Identlflcatlon of ‘the reason{s) for evacuatlon of each

subportxon of the delineated area.

Maps should be supplemented with a brtef text explalnxng the
nature of potentxal secondary probiems,

15. Identification of Needed Evacuation-Plannin5 . ' ' _ ,

. Most non-Federal units of goyernménc have available some type of
- emergency plan vhich provides -for evacuation under specified condi- -
tions. However, such plans vary widely with respect to their' detail,

. . PN . ' . 1
' . . N -
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.completeneSS, realism, and other aspects affecting their -quality as
well as the extent to which they have been implemented.

Evacuation planning encouraged by dJistrict offices should be

viewed as ,supplementation of any existing non-Federal emergency plans.

- Identificatic~ of the nature and extent of supplementation required

depends on evaluation of the existing plans. The following points
should be consiuered in:the evaluation: '

Ca. Is the plan written?
b.  Is the plan current?
c. Does the plan have formal legal status through appropriate

adoption or recognition by non-Federal authorities?

d. Does the plan specify actions to be taken in sufficient
detail to avoid indecision on whether or not to execute the
plan and how it shoulda be executed?

e.’ Does the plan make specific assignments of responsibilify'
for its initiation and execution?

f. Does the plan cover all of the affected areas?

g. Is successful execution of the plan in potential emergency
situations reasonable in view of the warning time likely to
be available for an emergency and the conditions which
could occur concurrent with or as a result of the agent
causing an emergency?

h. Is- the plan realistic and based on adequate background
'analysis concerning means of warning and transporting
evacuees, lane capacities of escape routes and other
pertinent matters?

i Are adequate equxpment, personnel and materials readlly '
“‘available for execution of the plan?’

J- Does the plan contain adequate provisions for - updatxng,
: testing, practice and other wmaintenance activities to
assure its continued viability?

- Plans which meet all ‘of the foregoxng criteria are lxkely to need_
only minor supplementation to deal with evacuation on the scale apro-
priate to the postulated dJdam-related emergencies. Lack of an
affirmative answer to any of the questions indicates the ne:-d for more
effort. Howevér, use of the questions as a checklist should not

' Substltute for thorough and detazled evaluation of evacuatxon plana

N f -28—.,
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16. Formulate Emergency Identification Subplan

The Emergency Identification Subplan is based on selection of the
emergency conditions to be addressed (paragraph 10). That step required
identification of the types of emergencies and potential canses of
‘emergencies to be considered. Formulation of the subplan requires
designing the system needed for their detection.

a. Procedure

The general procedure -to be followed in formulation of the
Emergency Identification Subplan is:

(1) Identification of the pc-sible means of detecting each type
of emergency and potential cause of an emergency;

(2)  Selection of the means to be used in detecting each type of
emergency and potential cause ‘of an emergency;

(3) D:sign of the monitoring arrangements, communications and
other components of the system for collecting tae data and-
information necessary for the detection function; .

(4) Design of operatlng procedures for collectlon and analysis
of data and information;

(5) Design of maintenance arrangements for the data and infor-
mation collection system and for the operating procedures;
and |

{6) 'Design of arrahgements for implementétion of the data and
. information collection system, operating procedures and -
maintenanc¢e arrangements. : C '

The sequence and interrelationship of these several steps are
shown in Fxgure 3.

b. Considerations

Conduct. of t procedure summarized in paragraph 16.a. is

relatively straightforward. The principal matter to be taken into

. account is the effectiveness of the resulting subplan, The chief

criteria for its effectiveness relate to timeliness, accuracy, relxa-
bxlxty, and thoroughness.

stitutes timeliness in identifying a particular.
existing or “potential emergency dJdepends on the’

(v Hhat.;bon
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(2)

(3)

(4)

severity of the emergency, time required for response;

distance to downstream areas which ,could be affected and
other factors. Several iterations of the overall emergency

subplan process may be required to adjust the means of -

identifying emergencies to the timeliness required.

Consideration of timeliness and accuracy may require. -

different approaches to identification of -potential emer-

gencies. For example, an early estimation of high inflows-

resulting from a storm in upstream areas can be made based
on precipitation data while a more accurate but less timely
estimation can be made based on stream levels. Selection of
the approach taken to recognition of an existing or
potent1a1 emergency should be based on evaluation of all of
the means of detection which might be employed.

Means of identifying emergencies should: be designed so as
to be consistent with assumptions concerning the conditions
which could exist at the time, particularly with regard to
the possibility that the causal agent could interfere with
the collection or transmission of information or data
needed  for its recognition. Reliability in identification
of existing or potential emergencies can be improved

* through:

\

(aj 'redundency in equipment to reduce the probability of
simultaneous failure to an acceptably low level;

(b) separation of systems with respect to their basis of
operation to assure one ‘type of failure, such as
telephone or electrical service, does not disrupt all
of the means to detect a particular type of
emergency; and . :

(¢c) fail safe arrangements so any. disruption of systems
~ for detection of emergencies results in positive
action. :

Thoroughness in design of ' the’ arrangemedts for detection

and analysls of exlsting or potential emergencles requlras'

- (a) provision of adequate means - of dec«ctxon fot every'

potentxal cause of emergency warranting coverage;

(b) detaxled attention to how the system will function
under all foreseeable conditions; and

~(¢) provision of all of the aids, examples, instructions

and other things necessary for operatien of the
systeﬂn .
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c. Format of Subplan Documents

Two versions of the Emergency Identification Subplan should be
prepared including one intended to serve primarily as a reference
document, and one intended to serve as an action document for the dam
manager. :

(1) The version of the subplan intended to serve as a reference
' document should coatain all of the materials pertinent to
the subplan including appropriate introductory and explana—

tory materials and 11st1ngs or descrlptlons of :

(a) potential tvpes of emergencies addressed by the sub-
plan;

(b) type(s) of data ‘and information collection systems
employed to detect each type of existing or potential
emergency including salient features of their'design;

(c) procedures for operation of each data and 1nformat10n
collection system;

(d) techniques and aids for ana1y51s of collected informa-
tion and data;

(e) maintenance arrangements for equipment and pro-
cedures; and ‘

(f) implementation arrangements including cost estimates, .
schediles, assxgnments of respons1b111ty, and agree-
ments with other parties.

. (2) The version of the subplan intended to serve as an' action
document for dam managers should be an abridgement of the
full ‘subplan and exclude all portions not necessary for
guiding day-to-day operation and mainte.ance of the data
and information collection system and analysis of existing
or potential emergencies. For example, the abrzdged version-'
of the subplan should be 11m1ted to such things as.

(a) 1listing of respens1b111tles asaignad to each on-s‘te-
- personnel positxon,

(b)  schedule for routine activities in operatihé ind
‘maintaining the data and information collection
system; :

(¢) deseription 6f,nbrmal @nd abnormal ranges of para-
meters which are to be .onitored; '

'.32I~ ' ‘ . \\ B . . . ' “ L l R ' . »' !' ] E




(d) instructions as to increased levels of monitoring
and/or other actions to be taken when abnormal condi-
tions are noted;

(e) aids for interpretation of data and information and
instructions for their use; and

(f) description of situations which do and do nat consti-

tute an emergency.

17.  Formulate Emerpency Operations and Repair Subpilan

' The Emergency Operations and Repair Subplan is also based on the
selection of the emergency coendit’ons to be considered (paragraph 10.).
That step provides in part for 1dent1f1cat10n of '‘all of the types of
emergencies to which the emergency plan would be addressed. Formulation
of the subplan requires designing the response to be ma'e to each type
of emergency selected for consideration.

a. Procedure

The general procedure to be followed in formulation of the
Emergency Operations and Repair Subplan is:. '

" (1) Description of the appropriate resporise to each type and
severity of emergency;

(2) Development of scenarios for potential emergencies and cor-
. responding operational and repair responses to identify
equipment, material and labor required for each; :

i

(3) Summarization of the maximum likely requirements for equip-

ment, materials, and labor té conduct emergency operations

and repalrs,

(4) Determination of which needed equipment, materials . and
labor can be readily obtained from off-site sources;
(S)f Identification of  what needed .equipment, materials and
labor will be obtained from off-site sources in an emer-
gency and the particular source(s) to be nsed for each item;

(6) Identification of what equipment and materials are to be

acquired and stockpiled on-site for use Jduring an emergency;

(7) Development of instructions and procedures to be followed
in carrying out emergency operatlans and repatrs, including
de-vateting of the reservoxr~

-a
RS




() Develovment of arrangements for updating inventories of
of f-<ite resources, updating and practicing operationai
procedures and inspecting stockpiles of equipment and
material; and ' o

() Pescription of arrangements for implementing necessary
on-site stockpiling and agreements with off-site sources of
“assistance.

Figure 4 shows the sequence and principal relationships between
the various steps.

b. Considerations

Relevant considerations described in paragraph 17.a. and shown in
Figure 4 which ought to be explicitly recognized involve the effect of
factors other than the type of emergency in deciding appropriate
responses, and decision of which resources to stockpile. These include:

(1) The response which is appropriate to an existing potential
emergency depends on a variety of factors including ' the
tvpe of emergency or nature of the potential cause of
emergency; magnitude or severity of the emergency; cost and
difficulty of mounting one or another type of response; and
other conditions such as reservoir level, existiang flows
downstream, weather conditions and time of day. The
response may also depend on the off-site assistance which
can be obtained on short notice. Adequate consideration of
all of the factors involved may require several iterations.

{2) The decision as to which resources should be stockpiled and
which should be obtained from off-site sources as the need
arises also depends on a variety of  factors. In general,

 stockpiling should be limited to equipment and materxals
which are: .
(a) © inexpensive;

{b)  specialized or otherwise not'readily available from
" . offw-site sources;

{c) suitable for long-term storage; and/or

(d)  expected to be needed on such short notice that
off-site procurement is impractical.

34w
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c. Format of Subplan Documents

Two

versions of the Emersency CUOperations and Repair Subplan

+ should be prepared includinz  one intended to serve as a reference
document. and one intended to serve as an actien Jdocument for guiding

the Jdam manacer.

(1)

The version of the subplan intended to serve as a reference
document should contain all of the information pertinent to
the subplan including appropriate introductory and/or
explanatory materials and descriptions or. listings of:

)

ta) potential types of emergencies and appropriate
response to each:

1b)  scenarios evaluated and requirements for equipment,
materials and labor to deal with each;

tc) total requirements for equipment, materials and labor
to deal with emergencies: '

td) means of conduct and results of the inventory of
off-site resources; ‘

te) identification of type and amount of equipment and
material to be stockpiled on-site and stockpile
locations;: : .

tt) off-site sources for all needed equipment and
" materials not stockpiled, distance to normal location
of equipment and materials, time to bring needed
items on site, and information concerning persons to
be contacted teo obtain assistance;

(g)  procedures to be followed in dealing with each type
or 'severity of emergency including procedures for
reservoir Jde-watering;

{thi arrangements for maintenance of the. operational
procedures, iaventory of off-site resources, stocke~
piled items,  and listing of off-site sources of
.assistance to be used; and. B :

(i) implementation arrangehents including cost estimates,
assignments of responsibility and agreements with
other parties, ' - ' C

The version of the subplan intended to serve as the action

document for on-site personnel should be an abridgement of

'
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the full subplan and exclude all portions not necessery for
day-to-day maintenance of the stockpiled equipment and
material or for guiding emergency operations and repairs.
For example, the abridged version of the subplan' should be
limited to such things as:

(a) listing of responsibilities for emergency operations
' and repair activities and related maintenance activi-
ties assigned to each on-site personnel position;

(b)  schedule of maintenance ,activities to be performed by
on-site ‘personnel;

' {¢) description of action to be taken for each type and
severity of emergency including the type of operation
or repair to be undertaken, the assistance anticipa-
ted to be required, and the specifications of
materials to be provided and/or-work to be performed
by others.

The action plan version of the subplan should be carefully
organized for ease of use during hurried and stressful conditions. One
means of accomplishing this is through organization and tabbing of the
description of responses according to the nature of emergency or cause
of potential emergency and placeément in appendicies of such items as
schedules and listings of responsibilities. ,

18, ~Formulate Evacuation Subplan . ' -

Non-Federal Evacuation Subplans customarily consist of a general
introductory section supported by a number of elements. The general

introductory section usually sets out the legal authority for the plan

and for actions contemplated by the plan, prescribes conditions and
assignments of Tresponsibilities for initiation and execution of the

plan, defines terms, and provides other information applicable to all.

of the subplan's elements. The elements of the subplans commonly cover
a varieéty of topics including warning, traffic control, provision of
assistance in evacuation, housing and other care of evacuees, rescue,
damage reduction, restoration of .services, and others. The, particular
elements of non-Federal evacuation subplans which are of the greatest
importance as. a part of the emergency plans for Corps dams are those
which relate directly to the minimal requirements 'of safely and
effective evacuation of areas that mayv be endangered. Other potential
‘elements of non-Federal evacuation subplans which ‘pertain- to the
post-emergency period and/or which are not vital to reducing loss of
life are of secondary. interest to the Corps and less appropriate for
technical ass1stance.
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a. Procedure

Development of non-Federal Evacuation Subplans can proceed along
any of a number of lines and selection of the process to be employed is
up to the responsible non-Federal interests. However, the following
'ma jor divisions of work are suggested in the event that techmnical
assistance is requested: : '

(1) - Identification of the performance 1requirements pertinent to
the various components of the evacuation plan such as:

(a)

(b)

time available for and special problems to be over-
come in the dissemination of warnings; and -

.number of people to be evacuated from each part of

the affected area, number of people requiring
transportation or other types of assistance in
evacuation, and time available to carry out evacua-
tion; - : '

{2) . Inventory and evaluation of existing arrangements for
warning and evacuation to determine: .

(a)
(b)

what arrangements presently exist;

deficiencies in. existing arrangements; and

(c) .needed'suppiemental studies;

(3) Design of needed supplements to existing arrangements for

warning and evacuation including:

{a)
(b)
(c)

(d)

conceptual development of needed arrangements;
collection of needed data and information;
development of procedures; and

assignment .of responsibility for execution of plans;

(4) ﬁesign‘of maintenance arrangements including those for: -

fa) - updating;

(b)

testing; and

te) = practice;

(3)  Design of arrangements for implementation of:

fla)

newly developed ﬁor;ions,of the plan; asd
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(b) maintenance arrangements.

The 1nterre1at10nsh1p and sequence of these several steps are
shown in Figure 5.

b. Considerations

The principal considerations to be borne in mind while providing
technical assistance in the development of non-Federal evacuation plans
are:

(1) Workability and effectiveness is of far more importance
than uniformity and each plan must therefore be tailored to
the legal authorities and to the financial and technical
capabilities of the implementing organizations;

(2) The rare use expected to be made of evacuation plans
' generally makes it impractical to consider creation of ‘new
organizations for their maintenance or implementation;

(3) - The  resources of personnel and equipment required to
maintain and exscute an evacuation plan must be commen-
surate with what is likely to be readily available in. the
immediate area covered by the plan; and

(4) Plans must provide detailed guidance with respect to what
is to be done in carrying out an evacuation and the party
responsible for each step.

c. Format of Subplan Documents

. '

One version of the Evacuation Subplan is normally.sufficient if

organized 50 as to enable differentiating between the extent of areas

to be evacuated for each emergency condition considered. This can be
accompllshed by providing general instructions relevant to all evacua-
tions and using maps and/or lists to xdentlfy evacuation areas for the
several emergency ‘conditions.

: Not all partles 1nvolVed in the execution of an evacuation plan.

necessarily need to have a full copy of the plan. Organization of the

document's assignment of responsibilities according to agency or
. organization facilitates provision to each participant of only those
"~ plan portlons pertinent to 1ts tasks.
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19. Formulate Notification Subplap

The Notification Subplan provides the basis and procedures for
notifications to Federal and non-Federal officials and other off-site
parties of an existing or impending emexgency. Identification of non-
Federal officials with relevant responsibilities stems from the
delineatinn of areas requiring evacuation (paragraph 14.). Identifica-
tion of other off-site parties to be notified stems from internal
requirements of the Corps and the potential role of state and other
Federal agencies in containing or mitigating a potential emergency.
Formulation of the Notification Subplan requires designing the

procedures and sequence for notlflcatlon appropriate to each of the'

emergency conditions addressed.

a. Procedure

'The general procedure to be followed in formulation of tne
Notification Subplan-is: : .

(1) Identification of the partles to be notified of an exxstlng
or potential emergency, .

(2) Preparation of example releases for use in various emer-
gency situations; '

{(3) - Preparation of 1lists of persons to be contacted about

various types of emergencies . including as appropriate,.

telephone numbers, radio call signals and addresses;
(4)  Development of the notification procedures;
(5 Design of maintenance arrangements; and

{(60) Design of implemeéntation arrangements.
Flgure 6 shows the sequence and pr1ncxpa1 relatxonshxps between
the various steps. .

b. Consideratione

The identification of parttes to be notified of an exxstlnz or
potential emergency should include all of the local units of gavernment
with responsibility for carrving out the necessary evacuations, media
with‘capability of disseminating information to the public on a timely

‘basis, public in the immediate area of the dam and reservoir, and state__.

and other federal agencies with relevant respons:balxttes.
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Identify Parties to be Notified |

=

Prepare News Releases Prepare Call Lists

|

Develop Nofification Procedures |

-~

Design Maintenance Arrangements

L

Design Implementation Arrangements

_FlGuRt-: 6
“ FORMULATION OF
~ NOTIFICATION SUBPLAN
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" Attention should be given to the means of communications to be

“used in making notifications. At least two avenues of delivering a
message to each intended .ecipient should be identified. Care should be
taken to insure the reliability of communications against:

t

(1) Disruptions in telephone service;
*(2) Loss of normal power supplies; and

"(2) Damage to communications equipment by -the causal agent of
an emergency (e.g., damage to radio antenna by landslide,
storm or earthquake) or by a potential fallurP (e.g., loss
of power or telephone lines which cross dam).’

'Consideration should also be given to the need for procedures
whereby the receipt of notifications is independently confirmed to
" assure no errors or misunderstandings take place and that the 1mpor-
~ tance of messages is fully appreciated.

In additxonvto those parties with 'specific responsivilities for
evacuation or other response to an existing or potential emergency,
.~ procedures should provide for alerting contractors and other off-site
~ sources of equipment, material and labor which may be needed to remain
on stand-by. The particular contractors and other sources which should
be alerted depends on the nature of the existing or potential emergency.

Alternates should be provided for all persons. listed to be
called. Addresses, telephone numbers and other information for both
business and home locations of primary contacts and alternates.

'

.c. Format of Subplan Documents

Separate versions of the Notification Subplan should be prepared

for use by the Corps and. non-Federal interests. As noted earlier

(paragraph 6.c.), each version of the subplan must be subdivided to
~give guidance as to the notifications to be made in each of the

0

emergency conditions. Two general. approaches are available for organxza—-

tion of the Notification Subplan including:

(1)  Use of procedural instructions specifying the lists of

people to be notified for each emergency condition, suppor-
ted by .appropriate lasts of names, addresses, and telephone
numbers- and

(2) Organxzatibn of the subplan into parts with one part

corresponding to each emergency condition and with each

. part containing its own procedures and complete llstxng of
partxes to be notxfled.
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20. - Contact with Non-Federal Officials

District offices are to identify and contact appropriate State
and local officials and suggest that ‘evacuation plans be developed as a
component of emergency plans for Corps dams. Pertinent information is
to be furnished to assist non-Federal officials in preparation of the
evacuation plans. Where non-Federal interests lack necessary expertise,
district offices may respond to requests for assistance in development
of evacuation plans.

There are three important matters to be considered concerning
-contact with non-Federal officials. These include identification of the
particular officials to be contacted, timing of initial and subsequent
contacts, and information to be prov1ded at the first and subsequent
contacts.

'

a. Identification of Officials

The initial contact should be made with the chief executive of
each non-Federal governmental unit having relevant responsibilities for
any or all of the area requiring evacuation which corresponds to one of
the emergency conditions. In general, this will require contact with
officials at the State, county and municipal level. In some areas,
contacts may also be appropriate with township or special purpose

district officials. The chief officials to be contacted should be made

aware that one purpose of the meeting is to discuss establishment of
arrangements for .further coordination in order that they might have in
attendance others likely to become involved. Subsequent contacts should
be with partxes specified by the chief executives.

}

b. Timing of Contacts

The .initial contact with local officials should be made as soon
as the first iteration in dJevelopment of the emergegcy plan is
completed to.. the point of delineating areas requiring| evacuation.
Contacts made at that time to encourage development of eva¢uation plans
can be merged with efforts .to identify non-Federal officia
sion in the Federal portion of the Notification Subpl
contact should result in establishment of arrangements| for future
coordination. The frequency and timing of subsequent cpntacts with
‘non-Federal off:cxals should be determined based on:

(1) .The extent of non-Federal interest and participation in
: Jdevelopment of the emergency plan; and

(2) Needs for coordination between the'Corps a non-Federal

interests in the development of the com ts of the:

emergency plans.

- 44~




A final contact should be made with non-Federal officials to
present ‘the emergency plan and to answer questions concerning the Corps
input.

i

¢. Information to be Provided
The key ‘items of information to be provided at the initial
meeting with non-Federal officials. includes explanation or dlscuss1on
as appropriate of:

(1) Corps.program for developing emergency plans;

(2) Emergency conditions addressed and initial identification
of areas requiring evacuation under each condition; '

(3) Need for development of evacuatlon plans and a portion of

the Not1f1cat10n Subplan by non-Federal officials;

(4) Availability of some technical assistance for development
of evacuation plans; and

(5) Schedule for remaining activities. .
. \\.
Information provided at subsequent meetings is dependent on the
procedures used. However, sufficient details on the process and
products should be provided to non-Federal participants to assure thelr
understanding and contribution toward a complete emergency plan.

d. Assisténce“to be Provided'

" The types of technical assxstance to be provided non-Federal
interests in dJevelopment of evacuation plans is not circumscribed.
“However;—the intent of the assistance is to furnish necessary.technical
expertise which may be lacking, not to provide.the necessary labor.
Assistance given should therefore be 'limited to either performance of
tasks requiring locally wunavailable expertise, or provision of

. necessary guidance on: plan ’delelopment.' Examples of  appropriate

assistance are:

(1) Evaluation of existing emergency plans to 1dent1fy defi-

-ciencies and additional needs and/or provision of guidance
for performance of such evaluations . by non-Federal
officials or their contractors; : :

"(2) Provision of background information. relevant to notxfxcao ‘

tlon of emergencies and evacuatxon'
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(3)

(5)

(6)

(7) -

(8)

“

Description of the principal components and purposes of the
Notification Subplan and evacuation plans;

Aid in developing a procedure for preparation of evacuation
plans and the non-Federal portion of the Notification
Subplag;

Consultation as work progresses on procedures, sources of
information, formatting of plan documents etc.

Participation. in conceptual formulation of evacuation -

plans and ‘the non-Federal portion of the Notification
Subplan;

Review and comment on completed evacuation plans and the

‘non-Federal portion of Notification Subplan; and

Aid in identifying and describing needed 1mp1ementat10n

" arrangements. .

~21. Background Information

Appendix D* consists of a packet of background materials relevant
to the flood emergency plans to . be developed by district offices and
the evacuation plans by non-Federal interests which are encouraged. It

consists of:

a L] ’

b

c.

In addition to being of interest to Corps personnel, the material

Ceneral bibliography of literature on. related sub jects
which is categorized for easy reference to particular
topics;

An annotated bibliography of several publications which are
especially relevant to emergency and evacuation plans; and

Fxamples of non-Federal evacuation plans.

is suitable for reproduction and distribution to non~Federal officxals
responsible for development of evacuatlon plans.

“See Preface for comments on' this, appendix.

.
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APPENDIX

Preparatlon and Publlcatlon of Inundation Maps-:
for
Flood Emergency Plans

This appendix provides instructions for preparation and publica-
tion of inundation maps required as a part of flood emergency plans for
Corps dams. Attachments to the appendix include examples of various
maps to be prepared and information on obtaining base maps from the
U.S. Geological Survey.

TABLE OF CCONTENTS
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APPENDIX

Preparation and Publication of Inundation Maps
for
Flood Emergency Plans

1. General Requirements

The guidelines for flood emergency plans for Corps dams require
preparation of inundation maps for hypothetical cases of Spillway
Design Flood with and without dam failure. Maps are to be prepared in
preliminary and final form. Preliminary and final maps will include a
Map Cover Page and Map Index :Sheet. The following paragraphs provide
basic information on obtaining the U.S. Geological Survey (USGS) base
maps (Attachment 1), the layout of the base map plate frame (Attachment
2) the Map Cover Page (Attachment 3), the Map Index Sheet (Attachment
4), the inundation map--reduced size (Aetachment 5), and the inundation
map--full size (Attachment 6).

a. Maps Requlred for Corps Reports

The flood emergency plan for Corps dams will contain the follow-
ing maps:

(1) Map Cover Page (Attachment 3).
(2) Map Index Sheet (Attachment 4).

(3) Inundation maps-reduced to 11" x 17" (Attachment §).

‘b. Maps Required for Local Governments

Local governments {(communities, counties, etc.) will be provided

with the following final maps for wvse  in preparatxon of evacuation

plans. '
(1) Mep Cover,Page (Attachment 3).
(2) 'NapAIndex Sheet (Attachment 4).
{3) Inundation mapséfu}l.si:e (Attacﬁﬁeni'éf.

‘ ZT'HaB.Cever Page

 a. Ceneral

The fnll size final xnundatzon maps prepared for distribution t04;

i.*al officials should be preceded. by a Map Cover Page. See Attachment
3 for an example Map Cover Page.
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,features shown on_ the Map Index Sheet.,

b. Contents

The Map Cover Page should provide the following information:

) Description of what the maps are, why they were prepared,

and the remote nature of the hypothesized emergency condi-
tions. ’

(2) Discussion of use Qf Fhe maps for evacuation planning.v
(3) Definition of key terms:
(a)  River mile.
(b)  Peak elevation.
(c) Peak time.
.(d) Arrival time.

(e) National Geodetic Vertical Datum '(NGVﬁ) or other
datum used.

(f) Spillway Design Flood.
(g) Other terms considered important.

(4) Assumed conditions of flooding.

3.;ﬁap Index Sheet

a. General

A, separate Map Index Sheet should be provided with each map set
to show the general location and orientation of .individual map panels.
The Map Index Sheet should show the dam and reservoir 'area and the
downstream routing reaches to a point of adequate floodwater disposal
(that point below which no loss of life or significant property damage
would be caused by the routed flows). It should also show the limits,
locations, -and- orientation of each community and an accurate depiction

of each inundation map panel. See Attachment 4 for an example Map Index
Sheet.

b. Orientation

The Map Index Sheet and individual map panels must ha&ebnorth
oriented to the top of the page. The locations and names of. major

_streams, major roads, and selected railroads should be showa to facili-

tate the orientation and location of ‘the individual map panels. Map
panel neatlines should be accurately placed wnth respect to the other
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c. Contents

The Map Index Sheet should be clear and easy. to read. Contours
and extraneous information should be avoided. The Map Index Sheet will

contain the following:

(1)
(2)
(3)

ne

(sy
(6)
(7)
(8)
{9)
{10)
(11)
(12)

Title blqck.

Dam and reservoir area.

Principal river and tributary streams.

North arrow.

Streamflow direction arrow.

Bar scale.

Community location(s).

Location of major roads and railroads. .

Map sheet neatlines and plate numbers.

Location of promincnt‘landmarks.

Description of the funct1on of the Map Index Sheet

Cross section data table that xncludes"b

(a)
(b))

{c)
(d)
(e)

Pla;e number.'
Section number.
River mile.
Di;iince from dam.

Time of arrival of dangerously high flows (to nearest
15 minutes), peak time (to nearest 30 minutes) and
peak elevation (to nearest 0.5 ft.) for conditions of
Spillway Design Flood with and without failure. Time
for the case of Spillway Design Flood without failure
will be measured from time at which the reservoir
level exceeds the top of the flood control pool. Time
for the case of Spillway Design Flood with failurc

. will be measured from the beginning of faxlure.
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4. Base Map Requirements
a. General

Maps used as a base must be of a scale and quality that enables
portraying clearly the flood hazard for the two:emergency conditions.
This. #ill generally require maps equivalent to, or more detailed than,
the USGS 7.5 minute quadrangle series maps. Every effort should be made
to use the best available topographic maps as a base. In most cases,
the USGS 7.5 minute quadrangle series maps'will be the best for use, if
they are available. The wuse of different base maps is acceptable
provided the overall ‘objectives, including clarity, are met. The base
map should be selected and obtained at the earliest possible time to
avoid delays and errors caused by transposing data from one szt of maps
to another. The same base map should be used for preparation of both
preliminary and final maps.

b. Acceptab1é5Map Types

The folloﬁing_acceptable'map types are listed in general order of
preference: ' '

(1) USdS 7.5 minute quadrangle series maps.
(2) Co}ps available topographic maps; complete or strips.
(3) Topographic maps from other sources.

{4) . Aerial photographs in which all information described in
paragraph 4e below can be readily distinguished or shown.

(5)  Planimetric maps which accurately portray roads, flood
plains, community locations, and other configurations.

(6) . 2X enlargement of USGS !5 minute quadrangle series maps.
(7)  Flood Insurance Study base maps. ' -
¢. Source .of USGS Maps

If the USGS 7.5 minute quadrangle series maps are selected for
use, reproducible separates with 'and without contours should be ob-
tained to provide maximum flexibility in preparing the final maps.-
Reproducible separates of USGS quadrangle series maps can be ordered
directly from USGS Cartographic 0ffices listed in Attachment 1.

"~ d. Scale

The map scale should be such that all inpor;aét features can be
identified clearly when the map is reducad - to -one-half size. The full
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size map scale shduld;range between 1"=400' and 1"=2,000'.
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e. Minimum Contents

Base maps: should include at least the following information:

AW

(1) Cultural features including natural landmarks and prominent
manmade features such as railroads, airfields, streets,
roads, highways, levees, dikes, seawalls and dams."

S

(2) Drainage features such as rivers, streams, lakes and ponds,
. coastlines, tidal flats, canals and channels.

S TR T

Lol

(3). Corporate limits.

(4) - DPam and reservoir area.

|
AT B Tt
UK |, OAn ey

(s5) 'zNamesfof principal rivers and streams. '

(6) - Number and locatlon of each cross section used 1n the rout-
P 1ngs.

-

et n an o
PO teti

{7) _Location of prominent landmarks not shown on the original.

{8) Existing development not illustrated on the original which
is impacted by the routings.

'

(9)  Match lines for contiguous maps.

AL LiGA

-

P

f. Optionﬁl Cbntents

&l
s

Base maps may also contain the followlng 1nformat10n'

.
LI R I

1) Contours and opot evaluatlons (paragraph 45) ‘;u

" (2) Locatxon of buxldlngs. j!%

13) Grid or section lines. ' ;;

{4) Other planimetric ' or culéural'Ainformatiou which would ;E

assist in locating flood boundaries. : ™

g. Use of Cohfours _ iﬁ

Contoursthould'be shown  on ﬁapé if praétical. However, they may ;ﬁ
. be deleted where their density would detract from the clarity of the ol
- -—*"  reduced final maps. Removal of the contours from USGS 7.5 minute i; ,
quadrangle series maps can be readily acconplxshed by deletion of the SE:-

separate overlay on which they appear. . _ , o 2
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h. Base Map Plate Frame '

The base map should be superimposed on a plate frame containing
the information shown on the example in Attachment 2.

5. Preliminary Maps

Preliminary maps should be prepared using the base maps described
in paragraph 4, including the map frame (paragraph 4h). Information
shown on preliminary maps should include the downstream area likely to

‘be flooded, maximum depth of water at various points in the flooded

area, time of arrival of dangerously high flows, peak time and peak
elevation. . Information shown should also include the boundary of the
reservolir at top of flood control pool, boundary of the inundated area
at the maximum pool:  elevation during the Spillway Design Flood, and
time of occurrence of the maximum pool elevation during the Spillway
Design Flood. Accuracy requirements are:

a. Depth of water to the nearest half foot.

" b. Time of arrival of dangerously high water to nearest 15 minutes
(hours and minutes should be used, not fractions of an hour).

c. Peak time to nearest 30 minutes.
d. River nmiles to ncarest 0.1 mile.
f. Distance from dam to nearest 0.1 mile.

Information for both emergency conditions should be placed, in

' penc11 on a copy of the base map. Any other information which would

further clarify or assist in review of the study results should be
included. Preliminary maps' should be considered as original working
maps with graphics kept as simple and concise as possible. Color pencil
coding of inundation area.outlines is permissible. A paper reproductxon

- of the preliminary map should be used for review.

6. Final Maps

Final inundation maps will be prepared after preliminary inunda-
tion maps have been reviewed and technical comments satisfied. Maps are
to be prepared full size {Attachment 6) for use by local officials’and
reduced size {Attachment 5) for inclusion in the Corps report. Clarity
and simplicity are of prime importance in the final maps. It may be

necessary to redraft certain portions of the maps to .improve read- .
- ability. Final maps should include at least the following information:
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a. [aformation pertaining to each cross section

(1)
(2)
(3)
()

(5),.

River mile.
Distance from dam.
Time of arrival of dangerously high flows.’

Peak time.

Peak elevgtiont

b. Information pertaining to the reservoir area including:

(1)
(2)

(3)

Boundary of the reservoir at top of flood control pool.

" Boundary of the inundated area at the maximum pool eleva-

tion during the Spillway Design Flood.

Time of occurrence of the maximum pool elevation during the
Spillway Design Flood. :

c. Names of major streets and roads crossing the inundated areas.

d. Names of communities and counties that would be affected by flood
waters., :

f \
e. Depiction of. the limits of inundation including:

(1)

(2)

Use of] a heavy short dashed line to delineate the inunda-
tion area for the case of a Spillway Design Flood without
dam failure.

- Use of| a heavy solid line to delineate the inundation area

for the case of a Spillway Design Flood with dam failure.

f. Depiction, on a blue shaded overlay, of the inundation drea for
the case of 4 Spillway Design Flood with dam failure.

g. Examples of freduced and full size final inundation maps showing.
desired line weights and lettering sizes are contained in Attach-

ments 5 and |6, respectively. Similar type styles and sizes are
acceptable prpviding they are clear and simple. Good cartographic
practice should be followed.

- I‘.'

.
3,0,

N Je ." g

"
'Vl

ol

Yy
dalPS S

R A AL

»
RN A

P

.
PR )

L
»

.
L]
PR
PR

o’

V"f"f’;';
. £

e | 65

&
-

LA
L A R R

L IRy
a
N3

£y

.
»
-}

o
” .'

[N N

2

£

.:1.

’

AR
PN
ATy

L.’

q f-';'

{.




ATTACHMENT 1
OF
APPENDIX
UNITED STATES GEOLOGICAL SURVEY CARTOGRAPHIC OFFICES

The following U.S. Ceological Survey Cartographic offices are
sources of reproducible map manuscripts: '

- Eastern Mapping Center FTS-928-6336 .
National Cartographic Information Ctr. Comm. 703/860-6336 °
U.S. Geological Survey
536 National Center
Reston, VA 22092

Mid-Continent Mapping Center : FTS-277-0551
National Cartographic Information Ctr. Comm.  314/341-0851
U.S. Geological Survey

1400 Independence Road

Rolla, MO 65401

Rocky Mountain Mapping Center FTS-234-23Cl0
National Cartographic Information Ctr. Comm. 303, -34-2326
U.S. Ceological Survey

Box 25046, Stop 504, Federal Center

Denver, CO 80225

Western Mapping Center ' FT5-467-2427
National Cartographic Information Ctr. - Comm. 415/323-8111
U.S. Geological Survey X2427

345 Middlefield Road
Menlo Park, CA 94025

Procedures and technology for preparation of topographic maps By
the U.S. Ceological Survey have changed over time. In addition, pro-
cedures for map preparation vary between the agency's several mapping

_centers. The number and kind of separates which are available for maps .

therefore vary from case to. case. Contact should be made with the

appropriate mapping center to discuss needs, available separates,,and
ordering procedures.

All available 1:250,000 scale maps are diStributea through e
Eastern Mapping Center. '
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