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of the shelter plans included the construction of new expedient shelters , and

it was necessary to determine the types of expedient shelters that could best

utilize the available resources. The final planning step was to allocate

resources to the l ocations where they are needed.

Two geographic areas were selected for use in this project. The first

study area is the Utica-Rome area of New York State. The high-risk portion of

this study area is made up of the cities of Utica and Rome , including Griffis

Air Force Base. The associated host area includes the remainder of Oneida

County. The second study area is in the vicinity of Macon , Georgia. The

high—risk section of this study area i ncl udes the city of Macon , portions of

Bibb County , and the city of Warner Robbins , including Robbi ns Air Force Base.

The associated host area includes all or part of nine surrounding counties.

Both of these study areas have crisis relocation plans at s ome stage of

development , and Rh used these plans extensively in devel oping shelter use

plans for the two study areas. The final product of the study is a detailed

description of the shelter use plans for each of the study areas.

III. CONCLUSIONS

Based on the experience gained during the development of shelter use

plans under this effort , it is RTI ’ s conclusion that , to be highly confident

that these plans can be successfully implemented during a crisis , all of the

planning work will need to be completed beforehand. The most time consum ing

part of the development of shelter use plans is the calculation of material

and earthmoving requirements. Rh feels that is is particularly important

that at least this part of the planning be completed before a crisis occurs .

This impl i es that the data needed for making these calculations will also be

obtained. These data include the allocation of people and i dentification of

S-2 b
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SUMMARY

I. INTRODUCTION

Crisis Relocation Planning (CRP) is a part of the total Nuclear Civil

Protection (NCP) program being developed by the Defense Civil Preparedness

Agency (DCPA). In CRP , the residents of areas conside~ed to be at high risk

of receiving direct weapons effects from a nuclear attack are relocated to

areas considered to be at much lower risk of receiving such weapons effects.

Because most of the l ow—risk , or host , areas are small towns and comunities ,

there are only a few buildings that are capable of providing the fallout

protection needed in these areas. Consequently, other sources of shelter must

be utilized. The options available for obtaining shelters include lightly

constructed buildings and residences that can be expediently modified to

improve their sheltering capability and newly constructed expedient shelters .

Both of these shelter options require the use of certain resources to create

the protection needed.

In this project, plans were made for identifying and distributing

resources to upgrade and/or construct the shelters needed in two CRP host

areas.

II. PROCEDURES USED

The development of shelter use plans in this study involved several

steps. The first step was to determine the number of people to be sheltered

in the host areas. The second step was to ident ify the shelter options to be

utilized in providing the needed shelter and to determine the number of people

to be sheltered by each option. The next steps in the development of shelter

use plans were to compute the resources required for shelter upgradi ng and to

conduct a survey to determine the availability of the needed resources. One

s-i
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the shelter options to be used. If these planning tasks are completed

beforehand, and if there is a person available within each host county to

begin immediately the completion of the shelter plans in the event of a

crisis , RTI is reasonably confident that the plans could be successfully

implemented. This means that the survey of available materials and equipment ,

the allocation of materials and equipment to specific shelters , and the

imp l ementation of the shelter plans would all need to be completed within a

3—day period of time.
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ABSTRACT

Under the concept of Crisis Rel ocation Planning (CRP), re sidents of a reas

considered to be likely targets of a nuclear attack are evacuated to areas of

l ower risk. In the relocated posture , the evacuated population will need

protection from fallout radiation if a nuclear attack occurs. This report

describes the procedures used to develop fallout shelter use plans for two

areas that have been designated as host areas in crisis relocation plans . The

final shelter use pl an developed for each area is also described. The work

consisted of the estimation of the resources required to upgrade shelters in

each host area, a survey to determi ne the availability of the needed

resources, and the development of a plan for distributing the resources to the

individual shel ter sites.
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I. INT RODUCT ICN

Crisis Relocation Planning (CRP) is a part of the total Nuclear Civil

Protection (NCP) Program being developed by the Defense Civil Preparedness

Agency (DCPA). In CRP , plans are made in which the residents of areas

considered to be at high risk of receiving direct weapons effects from a

nuclear attack are relocated to areas considered to be at much l ower ri sk of

receiving such weapons effects. High—risk areas include military bases and

large centers of industry and/or population ; l ow—risk areas include small

towns and villages and rural areas. The crisis relocation option would be

i nvoked during a period of extreme international tension which appears

likely to l ead to nuclear conflict. It is generally assumed that a period

of at least 72 hours would be available during which the relocation could be

accomplished . -

If crisis relocation were implemented , the high—risk area residents

would be removed from such dangers of direct weapons effects as blast and

fire ; however, they would still be in danger of being exposed to the fallout

radiat ion that accompanies a nuclear explosion . Consequently, a major

consideration in the development of crisis relocation plans is the

identification of fallout shelters for the relocated population.

Because most of the low— risk or host areas to which the population at

risk would be relocated are sparsely populated small towns and communities ,

there are an inadequate number of existing buildings which , in their

unaltered state, are capable of providing protection from fallout radiation.

It is , therefore, necessary to seek supplemental sources of shelter.

Options availabl e for providing shelter in the host areas in addition to

those identified in the National Shelter Survey (NSS) include: (1) special

1—1 
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facilit ies such as nines , caves , and tunnels , (2) small and/or l i gritl y

constructed buildings which can have their fallout protection improved

through expedient measures , (3) basements of private residences which can be

modified to improve their protective capability , and (4) newly constructed

expedient shel ters. Each of these shelter options requires that certain

activit ies be performed duri ng the crisis period to make the shel ters usabl e

when and if an attack actually occurs . For mines and caves , minimal

• lighting and ventilation systems must be installed ; for upgradable shelters ,

the upgrading must be accomplished ; and for expedient shelters , shelter

construction must be initiated and completed. To ensure that these

upgrading activities can be completed within the 72—hour time period

• normally considered available , plans for identifying and distributing the

required materials and equipment need to be developed . The primary purpose

of this research project was to develop methods and procedures for preparing

those shel ter use plans.

1-2
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II. PURPOS E AND SCOPE OF WO R !~

The objectives of this research project were to develop method s for

preparing host area shelter use plans and to develop detailed plans for two

host areas. The work consisted of (1) using host area survey data to

compute the resource requirements for each shelter in the two host areas

studied (these data were supplemented by visits to shelters when necessary),

(2) surveying the available materials in each host area , (3) comparing the

requirements for and availabili ties of resources , (4) preparing shelter •

• plans for the two host areas , and (5) describing the methods and procedures

used in developing the shelter use plans.

11—1
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III. GENERAL APPROACH

Providing fallout shelter protection is one of the many aspects of 0-:P.

Some of the other aspects include : providing food , water , and sanitary

services ; providing medical services ; and maintaining law and order. This

study deals only with shelter use plans ; however , the two geographic areas

chosen for this study are a part of a DCPA pilot program and other studies

covering different aspects of CRP have been conducted for these two areas.

Choosing these two study areas will enable the observation of possible

interactions and/or confl i cts in requirements for the different elements of

CRP.

Development of shelter use plans involves severa l steps. The first

step is to determi ne the number of people to be sheltered in the host areas.

The second step is to identify the shelter options to be utilized in

providing the needed shelter and to determine the number of peopl e to be

sheltered by each opt i on. The next steps in the development of shelter use

plans are to compute the resources required for shelter upgrading and to

conduct a survey to determi ne the availability of the needed resources. If

a shelter plan incl udes the construction of new expedient shelters , the

civil defense planner must determine the types of shelters which can best

utilize the available resources. The final planning step is to allocate

resources to the l ocations where they are needed.

Two geographic areas were selected for use in this project. The first

study area is the Utica-Rome area of New York State. The hi gh— risk portion

of this study area is made up of the cities of Utica and Rome , incl uding

Griffis Air Force Base. The associated host area includes the rema i nder of

Oneida County. The second study area is in the vicinity of Macon , Georgia.

111 -1



- 
~~~~~~~~~

—- . . .— •ww ~~~~~~~~~~~~~~~ 
- _

• -• . -. • - --- • r.

I-

The hi~ h-risk sect ion of this study area ind uces :~ e ci ty of ac un ,

~ortions of 3ibb County , and the city of Warner Pobb ins including Pobbins

Air Force ~ase. The associated host area includes all or part of nine

surrounding counties.

Both of these study areas have crisis relocation plans at some stage of

development and RTI used these p lans extensively in developing shelter use

plans for the two study areas. The fol l owing paragraphs describe in detail

the general procedures pursued in devel oping shelter use plans for the two

study areas.

A. Definition of Sheltered Population

The first step in the development of shelter use plans is to quantify

the population to be sheltered. The existing crisis relocation plans for

the Macon study area are further devel oped than those for the Utica-Rome

area. In the existing Macon plans , segments of the risk—area population to

be sheltered in each host county are identified , reception points are

identified in each host county , and the allocation of both host-area

residents and evacuees to individual shel ers has been determined as wel l as

the mode of travel from the reception points to the shelters . In the

Utica—Rome area , existing plans contain instructions for residents of

specified sections of the risk area to relocate to specified reception

points in the host area. The host—area townships in which the people

assigned to each reception point are to be sheltered are also specified in

the existing plans . The total number of people to be relocated has been

i dentified but the numbers of peop le who would be processed through each

reception point has not been determined and the allocation of people to

individual shelters has not been made. Consequently, these activities were

accomplished by RTI in the development of the shelter use plan. In some
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cases the number of peop le arriving at a reception po ir ~t w as not suf f ic ient

to fully utilize the available upgradable shelters in the designated host

townships while in other cases there were rot enough upgrad ab le shelter

spaces available. In the development of the shelter use plan , Rh suggested

slight modifications to the existing allocation of risk—area residents to

the reception points in order to more effectively utilize the available

shelter spaces.

B. Identification of Shelter Options

Options available for providing fallout shelters in host areas , in

or der of preference , include : (1) existing NSS spaces which provide adequate

protection in their present state; (2) special facilities such as mi nes ,

ca ves , and tunnels; (3) existing buildings which do not provide adequate

protection in their present state but which can be expediently modified to

upgrade their protective capability ; (4) basements of private residences

which can be modified to improve their protective capability ; and (5) new,

expediently constructed shelters.

As mentioned previously, the existing plan for the Macon study area

identifies shelters for both the host-area residents and the relocated

popul ation. In each host county , a sufficient number of shelter spaces is

available by combining existing NSS shelters and upgradable buildings.

There are no usable mi nes , cav es , or tunnels in the host counties.

In the Utica—Rome study area, specific shelters are not i dentified for

the population in the existing plans. Therefore , RTI developed a

recommended shelter posture for each host township. This recommended

posture makes use of existing NSS spaces , upgradable existing buildings ,

home basements , and new expedient shelters . There are no usable mines ,

ca ves , or tunnels in the Utica—Rome host area.

111— 3
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C. Estimation of Resource Requirements

An important facet of providin g fallout shelt er for host—area occupants

is the a’i~ilab ili t y of required resources. Consequently , ~T I co~~u c ed the

resource requirements associated with providing fallout shelters in the

stuay areas. Calculations of the resources required to implement the

upgrading of buildings were m ade using data from host—area survey forms that

were obtained from regional offices of the U.S. A rmy Corps of Enyineers. In

order to verify the adequacj of this data source, field visits were made to

all of the facilities in six of the nine counties in the Macon study area

and to selected facilities in the Utica-Rome study area.

Resource requirements for upgradable shelters include earth for

shielding around the exterior building walls and on the roof or fl oor

overhead , plywood for coveri ng wi ndows and other exterior wall openi ngs ,

2-inch l umber for providing additional support to the roof or floor

overhead , hand tool s for use in installing the l umber and plywood and for

placing the earth around the building , heavy earthmr. oving equipment to

excavate and help place the earth as necessary, and skilled and unskilled

l abor to accomplish the upgradi ng. The procedures and assumptions used in

estimating the required resources are given in the fol l owing paragraphs.

The volume of earth required around the exterior walls was computed by

assuming that the soil would lie along the walls at a 45—degree angle and

would be piled up to the level of the floor or roof above the shelter story.

The volume of earth required along each wall was computed using the

following formula: Soi l = 1/2 h2L , where h is the average height to which

the earth is piled along the wall and L is the length of the wall. An

additional amount equal to 1/12 uh3 is added for the soil required around

each outside corner. The volume of soil required on the fl oor or roof over
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the she lter was computed by ~ul t iply ing the f loor or roof orea by the depth

of soil required to keep the estimated total radiation dose to 50 rads.

It should be noted at t his point that it is general ~CPA pol icy tu

provide a minimum protection factor (PF) of 40 in all fallout shelters. The

50 rad dose limit was used in this study to show the minimum requirements

for materials. Table 1 shows the estimated 4—day dose at unprotected

locations in each host county and shows the PF’s needed to stay within the

dose limit and the amount of soil required overhead to achieve those PF’ s.

In many cases, the existing floors and roofs in upgradable buildings

are not sufficiently strong to support the soil required for shielding.

Therefore , it will be necessary to add additional vertical members to the

floor or roof over the shelter to support the soil placed on these surfaces.

For the purpose of estimating resource requirements , it was assumed that

additional vertical members would be required in all cases where the spans

of existing fl oor or ceiling joists are 15 feet or more. In those cases

where less than 12 inches of soil are required , it is very likely that

additional supports would not be necessary. However, because of the

likelihood that the shelter occupants may want to use more than the minimum

amount of shielding and to guard against the l ow—level overpressures

expected in these host counties , it was assumed that the 15—foot maximum

span would apply to all shelter facilities in all of the host counties. In

facilities which did not have a span indicated on the survey form, it was

assumed that the existing span is equal to the shortest exterior dimension.

Building dimensions were used to estimate the length over which intermediate

supports would be needed. This length was then converted to material

requirements by assuming that vertical members (made with 2-inch l umber)

would be installed on 24—inch centers and that a hori zontal member would be
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TABLE 1. ESTIM ATED SHIELDING REQUIRE MENTS ~ HOST CCU~T I ES

Estimated * PFt for 50—rad Soil Required
County 4-day Dose (rads) Total Dose Overhead ( inches)

Monroe 700 14 8

Baldwin 1,000 20 10

Bleckley 1,500 30 12

Laurens 500 10 6

Dodge 1,200 24 10

Pulaski 1,500 30 12

Twiggs 1,600 32 12

Houston 900 18 10

Peach 700 14 8

New York

Oneida 8,000 160 24

*Iflfoflflation supplied by DCPA.

tprotect iofl Factor.

1

111-6

~~~~~~ :~~~~~~~~~~ ~~~ ~~~~~~~~~~~~~~~~~~~
-

~~~~
- --- - .



installed in the ceiling as a but t— p lat2 for the ve rti ca l :;:e~bero . ~~ing

this configuration , i t was est i mated tha t 5 l inear feet of 2—inch lumber

woul d be required per l i near  foo t a l o n g wh i ch suppor t  is  r ieedea , and cnac

one saw , one hammer , an d one pound of nails would be needed for each 100

feet or fraction thereof along which intermediate supports are to be built.

The requirement for plywood was estimated by multiplying the total area

of exterior wall openings by 1.5. This factor was derived from a detailed

study of a number of buildings for which exterior apert ure dimensions were

available to RTI. This study computed the precise amount of plywood which

would be necessary to cover most windows and doors in the exterior walls and

made allowances for those apertures that are l eft open to act as access

opeiings or as air inlets or exhausts for ventilation. For the severa l

buildings studied , the plywood requirement was approximately 1.5 square feet

for each square foot of exterior wall opening. The factor of 1.5 was ,

therefore, assumed to be representative of all upgradable facilities.

Although , in this study , it was assumed that plywood would be used to cover

exterior openings , i nterior doors and 1-inch l umber could be substituted

when they are available.

The only other requirement computed was that of shovels. It was

estimated that one shovel would be needed for each 7 cubic yards of earth to

be pl aced on the floor or roof over the shelter story. Additional shovel s

would probably be useful at the shelters if they were available but the

calculations were made to represent minimum requirements. The estimate for

shovels was derived by assuming that most of the soi l to be placed around

the exterior walls would be moved with earthmoving equipment with only a

minimal amount of final placement being accomplished by hand and that the

soil to be placed on the floor or roof overhead would have to be manually
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oaded into buck ets , w hee lbarrc ’,is , or other ap ;~ -opri ate veh ic les .  .~~ s~ ‘j i ~
shove l was estimated to be sufficient to move at least 7 cubic yards of

eo~’th during a c r is is  period by rctu ti nu the ope rator at s~ f f i c ient1y

frequent interva ls.

The requirements for resources were calculated for each individual

shelter and the values obtained were summed to obtain the total requirements

for a given area. As the resource requirement calculations for each shelter

were completed , an upgrading plan was prepared for each shelter. This plan

contains a sketch of the shelter area which identifies the positions of any

additional floor or roof supports needed and it specifies the materials

needed and the upgrading actions required for the shelter. Examples of

these upgrading plans are contained in Appendix A. Upgrading plans for the

shelters in the two study areas were forwarded to DCPA in Washington , DC.

Resource requirements for upgrading home basements were not computed.

Instead , it was assumed that sufficient materials will be locally available

at each residence to accomplish the needed upgradin g . This is in keep ing

with the gu i dance contained in the existing relocati on plan.

Resource requirements were not explici tly computed for constructing new

expedient shelters . It is RTI ’s opinion that a more practical approach to

providing these shelters is to first determine what resources are available

and then i dentify particular types of expedient shelters which will most

efficiently utilize these resources. This opinion is based on the fact

that there are a number of different expedient shelter designs , each of

which utilizes varying quantities of different resources. Examples of this

approach are con ta ined  in  later sections of this report that describe the

shelter use plans.

L 
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D. Ident i f icat ion of Ava i lab le  Resources

In the development of shelter use plans , it is very important to k now

both the quantities and locations of available resources . Resources whi ch

are important to successfully imp l ementing a shelter use plan are :

(1) earthmovin g equipment , (2) finished l umber , (3) polyethylene , (4) hand

tool s, (5) green poles , and (6) labor. Because the two study areas are a

part of the pilot CRP program , both areas had already been surveyed to

identify and catalog both publicly and privately owned earthm oving

equi pment. These data were made av .iilable to RTI by DCPA. In a previous

project by the Oak Ridge National Laboratory (Ref. 1), the availability of

green poles was cataloged by county for the entire United States and these

data were available in the form of a research report. The availability of

labor was determi ned in a previous RTI study (Ref. 2) to be adequate to

• perform all required upgrading and construction of expedient shelters . As a

result of the availability of these data , RTI had only to determi ne the

availability of finished l umber , polyethy1 ene, and hand tool s to complete

• the data base needed to devel op the shelter use plans. This was done by

contacting all l umber companies located in the host area portion of the

counties for wh i ch the detailed plans were developed. Lumber companies

located in the high— risk areas were not included in the survey even though

they are often sufficiently close to the host area that materials could be

transported out and used. They were excl uded because it is likely that

their stock of materials will be needed for upgrading and/or expedient

shelter construction in the risk area to house key workers who are not

rel ocated.

The l umber companies were asked to report their average inventories of

finished l umber, polyethylene , and hand tools. Two techniques for surveying
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the l umbar compan Ies were tested. In the first , a local C~ offic ial

obtained the data from the l umber companies through personal contact and in

the second , a questionnair e was ~aile d to the l umber companies. The

surveyed companies were identified through the yel l ow pages of local

telephone directories . Results of the survey s are presented in the sections

describing the shelter use plans.

E. Al l ocation of Resources

The final step in the development of a shelter use plan is the

allocation of particular items of equipment and materials to specific

shelter sites. The fi rst part of this allocation is to identify a scheme

for distributing l umber from the l umber yards to the individual shelters

where they are to be used for upgrading. This is done by allocating the

amounts of materials needed to the shelters nearest each l umber source until

the available supply is consumed or until materials have been allocated to

all shelters. Next , individual items of earthmoving equipment are allocated

to upgrading specific shelters until all the available equipment —hours have

• been consumed or until all shelters have been assigned equipment . Finally,

if expedient shelters are to be constructed , the remaining equipment and

materials are allocated to specific sites where the shelters are to be

constructed. The types of expedient shelters to be built should be chosen

to make efficient use of the available mater ials. As mentioned previously,

there are a number of expedient shelter designs which differ from one

another in both the types and quantities of materials used for construction.

Some of the designs make use of finished l umber , others use only logs or

green poles cut from available trees , and some can be constructed using

automobiles or doors scavenged from nearby buildings or resi dences. It is

RTI ’s opinion that using finished l umber to construct expedient shelters is

• 111- 10
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r~uch nore expedit ious than usi ng 1o~s and green poles.  For that reason ,

when finished l umber was available in excess of that needed for shelter

upgradin g, the first choice of expedi ent shelter op tions .ier’e those wh i ch

make use of finished l umber. in selecting sites for building expedient

shelters , l ocations should be chosen which are suitable for building a

number of shelters. This makes the delivery of materials more efficient and

permits efficient use of earthmoving equipment. If the shelters are to be

built with finished l umber , the sites should be easily accessible by

delivery trucks; if logs or green poles are used , the sites should be

l ocated as close as possible to the source of these resources.

• Earthmoving equipment can be used to excavate all of the soi l used in

upgrading and to place the soil against the exterior walls of existing

facilities and any expedient shelters that must be constructed above ground.

It is also much more efficient to use earthmoving equipment to excavate the

trenches for semiburied and buried expedient shelters than to perform these

tasks by hand. As in the case of l umber , it is assumed that earthmoving

equipment that is located in the high— risk areas will be used to harden

sites of critical industries and services; therefore, only equipment that is

l ocated in the host areas will be available for shelter upgrading. When

evaluating the adequacy of earthmoving equipment available in a host area ,

the first step is to obtain an inventory of the available equipment. The

equipment is then allocated to specific shelter upgrading tasks for which

completion times are estimated.

RTI’s plan for allocating available earthmn oving equipment i ncorporates

the methodology developed by Jacobs Assoc iates in Uti l ization of Equipment-

Crisis Relocation Program (Ref. 3). In this approach , Jacobs Associates

i dentifies 15 different tasks that can be performed by earthmoving equipment

‘‘I—il
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in upgrading b u ildings and construct ing expedient shelters . T :ble 2 l i s t s

these tasks and the equipment that can be used to perform the tasks.

In developin g equipment production rates by task , 1aco b s ~osecio taz

i dentifies two different sources for the soil used in upgrading. If soil is

availabl e close to the shelter site (within 250 yards), front—end loaders

and/or bul ldozers can be used to excavate and place the soi l in one

operation. if no soi l is available nearby , a borrow pit (preferably located

within 5 miles of the site) is used as the source of soil. One pit m ay

serve one, two, or several groups of shelters , depend i ng on the lengths of

the haul and the volume of soil available in the pit. Backhoes , shovel s,

and loaders can be used to excavate the soil from the borrow pit and load

the trucks. Bulldozers also may be useful to excavate and push the material

into piles , particularl y if the ground is frozen or hard. Dump trucks can

be used to haul the soi l from the borrow pits to the shelter sites. At the

• shelter sites , small bulldozers and/or front—end loaders can be used to

place the berm material around shelters where there is operatin g room. Soil

can be placed on the roof with a front-end loader (heights generally less

than 12 feet), from boxes hoisted by a fork lift , or by a bucket brigade .

Soil can be placed on an intermediate floor by bucket brigades , wheelbarrow ,

etc.

Earthmoving equipment can also be used to construct expedient shelters.

Productivity would be low if the equipment were used at shelter sites

scattered over a large area , but equipment can be effectively utilized if

the expedient shelters are located in groups. Backhoes and shovels can be

used to excavate trenches; bulldozers and front—end loaders can be used to

place shielding material around aboveground expedient shelters in the same

• manner that it is placed around buildings.
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Table 3 presents the code nu mbe rs  a s s i g n e d  by Jacobs Assoc iates to

classify equipment . This is the same classification scheme used by DCPA in

the CR~ Host County Critical Resources Survey (see Table 12 in Section i ’ a )

with the exception that in the  Jacol> s scheme , s;.iall bul ldozers and front—end

loaders (50 to 150 HP) are divided into four c lassi f icat ions .  In order to

determine the total production capacity of available earthmovi ng equipment ,

it is assumed that the equipment will be in operation for 60 hours during a

72—hour crisis period. This is in agreement with Jacobs ’ assumption that

equipment operating time should be increased by 20 percent to allow for lost

time or for such inefficiencies as moving between tasks.

Tabl e 4 presents typical equipment production rates for 10 of the 15

tasks identified in Table 2. In Oneida County , most of the upgradable

facilities are located in groups and most of the soil needed for upgrading

is available on site. The plans are to build groups of expedient shelters

close to sources of building materials and soil. Therefore, only relatively

small quantities of soil must be hauled from borrow pits and there is a more

than adequate number of dump trucks available. For this reason , no

estimates are made for the hauling task and it is not included in Table 4.

The four earthmoving tasks involved in constructing expedient shelters are

essentially the same as the excavation and placing tasks in building

upgrading; therefore , no separate production rates are listed for these El

tasks. Production rates for equipment not listed in Table 4 can be

estimated from the rates that are presented.
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IV. DETAILED SHELTER USE PLAUS

This section of the report presents a narrative description of the

methods and calculations involved in the development of shelter use plans

for the two study areas. Descriptions are also given of the final shelter

posture derived and of any deficiences found and additional planning

requi red.

A. Shelter Use Plan for Oneida County, New York

1. Definition of Sheltered Population and Ident i f i cat i on of
Shelter Options

A preliminary CRP has been developed for the Utica—Rome , New Yor k

area. This plan establishes the boundari es of the risk and host areas of

Oneida County and identifies a tentative distribution of the high — risk area

residents in the host area. This allocation was made on the basis of

existing city and township boundari es. Table 5 show s this tentative

allocation and also gives the suggested travel routes and reception centers.

This tentative allocation was used with 1970 population data to estimate the

number of people who would require fallout shelter in the host townships.

Table 6 presents a list of the risk cities and townships , the host

townships , and the population of each area as reported in the 1970 Census of

Population. For the purpose of this study , it was assumed that 80 percent

of the high—risk area population would be evacuated. A part of the CRP for

Utica—Rome advises host-area residents who have home basements to improvise

fallout shelters in their basements. It further encourages these residents

to share their basements with others who do not live in homes with

basements.

Data obtained from the 1970 Census of Housing reveal that 88 percent of

the private homes in Oneida County have basements and that the average

IV- 1
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TA9LE 5. EVACUATION ROUTE TABLE

• ROUTE
IDENTIFICATION RISK MAIN REcEPTION RECEPTION

LETTER AREA ROUTES CENTERS TOWNSHIPS

Town of New Hartford State Roast. 8 South Sauquoit Township of Pans

A Sauquoi t Valley Township of Bridgewater
Central School
2601 Oneida St.

Township of Kirkland 1) State Route 12 Watervil le Township of Sangerfield

B .  South or Elementary
2) Stats Route 128 School

South To Rout , 174 E. Bacon
315 South Street

Townsh ip of Weetmorelant 1) State Route 26 Onskany Township of Augusta

C 
South - or Falls Township of Marshall

2) State Route 233 High School
South to State Cottage St.
Route 12B South

D 
CIty of Utica (Part of) State Route 5 West Vernon . Township of Vernon

Vernon Downs
Race Track

City of Rome (Part of) Stats Route 365 Verona Township of Vero na
(Oneida County) West Vernon-Verona.

E 

North - State Barge Sherrili School
Canal. East - City Rt. 234 & Beacon
Umita. South - City Ught Road
Umits, West - City
Umita

City of Rome State Route 69 Camden - Township of Florence

F 
North of Barge Canal North Central High Township of Camden

School, Oswego Townsh ip of Annsvi lle
& Florence Hill Township of Vienna
Streets

G 
Township of Whiteatown Route 32 North to Stokes ~ownthi p of Western
Townsh ip of Marcy Rt. 88 North to Rt. Stokes Schoo l Townshi p of Lee
Townshi p of Floyd 5S North to S3 West Routes 53 & 26

Town of Duerfisld Stats Route 12 Boonville Township of Ava

H (Past of Utica) North to 35 West Central School Township of Boonv ille
110 Ford St. ~ Township of Foreatport
Post St.

I 
City of Utica (Part of ) State Route 12 Holland - Patent Township of Steuben

North to 35 West Middle School Township of Remsen
Rt. 368 at Elm St. Townsh ip of Trenton

IV- 2
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TABLE 6. RISK A~D HOST POPULATIONS I~ ONEIDA CO~J NTY

Risk Area Population Host Area Population

New Hartfor d 21,430 Par is 4,579

Kirkland 9,688 Bridgewater 1,251

Westn ioreland 5 ,093 Sangerfield 2 ,475

Rome (City) 50 ,148 Augusta 2 ,025

W hitestown 21,382 M a r s h a l l  2 ,072

Marcy 7,606 Verona 6,290

Floyd 3,620 Fl orence 610

Deerfield 4,104 Camden 4,942

Utica (City) 91,611 Annsvil le 1 ,917

Vienna 3,979
Total 214,682

Western 2,072

Lee 6,095

Av a 541

Boonvi lle 3,947

Forestport 1 ,173

Vernon 4,871

Steuben 735

Remsen 1 ,366

Trenton 4 ,429

Sherril l (City ) 2,986

Total 58,355
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ni~ ber of perso ns per he~ seho lc is 3.2. If thcse f~~ur~s ar~ a~p~ iau to t

host —area portion of the county , it can be es t imated that, there are a t,c~ia1

of 13,236 pri v~te homes n the host area and that 1~ ,O4~ of t i~~Se ho es ~

basements. For this study , it was assui~ed that this number of basements

would be sufficient to house the existing residents of the host townshi ps.

This implies some degree of sharing of basements with neiyhbors , but it does

not assume any sharing w i th the relocated population. Thus , all of the

rel ocated population was assumed to be sheltered in public shelters . At the

direction of local CD planners , private residences could be used to shelter

evacuees , and/or a shelter density greater than one person per 10 square

feet could be used to increase the available shelter capacity in public

shelters .

In order to estimate the number of people needing shelter in each host

township, the allocation and population data from Tabl es 5 and 6 were used.

The initial distri bution of the relocated population to the host townships

was made on the basis of the existing population of the host townships. For

example , in Table 5, the residents of the town of New Hartford (21,430) are

to be hosted in the townships of Paris (4,579) and Bridgewater (1,251). The

initial distribution of evacuees was made by dividing the population of each

host township by the combined population of the two risk townships and then

multiplying by the hosted population (80 percent of the risk population).

This resulted in an allocation of 13,466 evacuees to the Paris township and

3,678 to the township of Bridgewater . Table 7 lists the risk areas and the

corresponding host township(s) and shows the initial allocation of the

relocated population determined by the above method.

In Table 8, the initial distribution of evacuees and the existing and

upgradable shelter spaces are listed for each host township. The final

col umn of Table 8 shows the additional shelter spaces which would be needed
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TABLE 7. iNITIAL ALLOCAT IO N OF RIS K— i~REA RES IDE NTS TO THE HOST TO~~!S’HIPS

Risk Resident Host ~es ident Hosted
Area Ponu lation Town s hin Po n I l a tj o f l  P~ fl!~la t,jC”

New Hartford 21,430 P a r i s  1 4,579 13,466

Bridgewater 1,251 3,678

Kirkland 9,688 Sangerfie ld 2,475 7,751

Westnioreland 5,093 Augusta 2,025 2,014

Marshall 2,072 2,061

Rome City 50,148 Verona 6,290 14,226

Fl orence 610 1,380

Camden 4,942 11 ,178

Annsville 1,917 4,336

Vienna 3,979 8,999

Whitestown 21,382 Western 2,072 6,618

Marcy 7,606 Lee 6,095 19,468

Floyd 3,620

Deerfield 4,104 Ava 541 314

Boonvi lle 3,947 2,288

Forestport 1,173 680

Utica City 91,611 Vernon 4,871 31 ,312

Steuben 735 4,724

Remsen 1,366 8,781

Trenton 4,429 28,472

*80 percent of the resident population from the corresponding risk area.
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TA BLE 8. SH~1HAR” OF INITI A L DOP~LATI O~J ~LLOCAT I~ N -~ND PISTP ~ D~~!T T ~~~~

OF FALL OUT SHELTE R SPACES IN THE HOST TC NSH P~ OF 3~ E P~

Host ~osted Exist ing Upgradabl e ExRedie nt She lte~T ownship Population Shelter Spaces Shelter Spaces Spaces Required

Paris 13,466 4,323 7,034 2,109

Bridgewater 3,678 435 377 2,866

Sangerfield 7,751 2,674 1,882 3,195

Augusta 2,014 946 2,380 + 1,312

Marshall 2,061 0 710 1,351

Verona 14,226 1,754 1,465 11,007

Florence 1,380 0 422 958

Camden 11 ,178 6,074 2,884 2,220

Annsvi lle 4,336 0 146 4,190

Vienna 8,999 90 1,270 7,639

Western 6,618 0 0 6,618

Lee 19,468 0 6,113 13,355

JAva 314 0 44 270

Boonvil le 2,288 5,126 1,165 + 4,003

Forestport 680 831 570 + 721

Vernon 31 ,312 6,246 11 ,279 13,787

Steuben 4,724 0 0 4,724

Remsen 8,781 1,910 968 5,903

Trenton 28,472 0 677 27,795

+ — indicates an excess of existing plus upgradable spaces.
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in each host tow nsh ip. This nw be r w as obtained by subt ctHj the ox~s : n ~
and upgradabl e shelter sp~ces from the hosted population. The additional

shelter spaces would have to be su~pl i sU bj b ji1 :iin~ new expad ient Shél ter:

As can be seen in Table 8, three of the host townships (Augusta , Boonvi lle ,

and Forestport ) have more shelter spaces available in existing and

• upgradable shel ters than the population allocated to them. Because

expedient shelters are generally considered to be the least desirable type

of shelter , the allocation of evacuees to the host township was modified to

make maximum use of the existing and upgr adable shelter spaces. In this

modificat i on , an attempt was made to maintain the same relati onship between

risk and host townships; however , this proved to be unfeasible if complete

utilization of all existing and upgradable shelter spaces is to be achieved.

The following modifications are suggested to obtain the final allocation of

evacuees to the host townships :

(1) Shift 1,312 evacuees from Marshall township to Augusta township.

This reduces the requirement for expedient shelter spaces in Marsna ll

to 39 and uses all of the exces~s spaces in Augusta.

(2) Shift 4,003 evacuees from Steuben to Boonvill e and 721 evacuees from

Steuben to Forestport. This elimina tes Steuben as a host area ,

decreases the total requirement for expedient shelters by 4,724, and

uses all of the excess spaces in Boonvi lle and Forestport .

If these modifications are made, the final allocation of evacuees and the

distribution of shelter spaces are as shown in Table 9.

2. Estimation of Resource Requirements for Upgradi ng

The material requirements for all of the upgradable shelter

facilities in the host—area portion of Oneida County were computed using the

methods descri bed in Section III of this report . Table 10 shows the

IV-7
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TABLE 9. SUMMARY OF FINAL POPULA TION ALLOCATION AND DISTRIBUTION OF
FALLOUT SH~L~~P SPACES IN THE HOST TC .~~ I~~ ~F 

fl’I~~T r\ 7~ ~~ f~~!l ~~I~~~~ f

Host Hosted Exist ing ~ gradah le Ex nedie ~t Shelte r
Township Population Shelter Soaces Shelter Soaces Spaces Required

Paris 13,466 4,323 7,034 2,109

Bridgewater 3,678 435 377 2,866

Sangerfield 7,751 2,674 1,882 3,195

Augusta 3,326 946 2,380 0

Marshall 749 0 ;~ 39

Verona 14,226 1,754 1,465 11,007

Florence 1,380 0 422 958

• Camden 11,178 6,074 2,884 2,220

Annsvi l le 4 ,336 0 146 4 ,190

Vienna  8,999 90 1,270 7 ,639

Western 6,618 0 0 6,618

Lee 19,468 0 6 ,113 13,355

Ma 314 0 44 270

Boonville 6,291 5,126 1,165 0

Forestport 1,401 831 570 0

Verncn 31,312 6,246 11 ,279 13,787

Steu~,en 0 0 0 0

• Remsen 8,781 1,910 968 5,903

Trenton 28,472 0 677 27 ,795

Total 171,746 30,409 39,386 101,951
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TABLE 10. RESOURCE REQIJIREMENTS FOR UPORAD ING IN ONEIO~ COU NTY , ~~ Y O °Y

SoIl 2H Lu~be~ Pl ywo od ~ ii s Saws ~
1
~~~~2rS Shovel s

Township (yd~) (if) (Sheets) (lbs) (No.) (No.) (No.)

Paris 13,066 16,550 304 33 35 35 758

Bridgewater 649 0 4 0 0 0 82

Sangerfield 4,130 1,600 118 3 4 4 290

Augusta 6,754 4,165 119 8 10 10 403

Marshall 2,530 2 ,080 28 4 5 5 153

Verona 2,855 2,800 50 6 7 7 152

Florence 808 150 11 1 1 1 67

Camden 9,064 6,450 198 13 17 17 571

Annsvi lle 297 0 1 0 0 0 43

V i enna 6,846 14,430 20 29 30 30 790

Lee 16,917 39 ,100 367 79 88 88 993

Ava 147 0 3 0 0 0 15

Boonvi lle 7,764 2,775 108 6 6 6 516

Forestport 848 250 24 1 1 1 92

Vernon 25,109 25 ,930 406 52 60 60 1,630

Remsen 4,999 3,350 92 
- 

7 9 9 239

Tren ton 1,259 0 23 0 0 0 136

Total 104,042 119,630 1,876 512 273 273 6,930
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est ima ted ‘~ate ria l requiroroents by townshi p and the t~tai for t’~o co:nt~’.

Soil requirement s for upgrading are a lso shown.

3. ldent~f icat ion of Ava i lable Reso urces

In order to evaluate the feasibility of accoi~ip l ish in g the

upgrading in a crisis situation , the availability of the needed materials in

the host area was determined. Local CD officials obtained this information

for RTI through personal contact with all l umber and building supply dealers

l ocated in the host townshi ps. Lumber dealers located in the risk areas

were not included in this survey because of the likelihood that their

materials would be needed to upgrade shelters for critical — industry workers

who are not evacuated.

Tabl e 11 presents the average inventories of materials available by the

township in which they are l ocated and gives the total available in the host

area. A comparison of the total material requirements in Table 10 with the

total material availabilities in Table 11 reveals that the supply of l umber

is adequate , but not hand tools. There are, of course , other types of

businesses that stock hand tools , but these businesses were not surveyed

under this effort. However , the CRP for the Utica—Rome area contains

instructions directing evacuees to carry hand tool s with them when they

relocate. It is R h ’ s judgment that , if these instructions are followed ,

the supply of hand tools will be quite adequate to accomplish the upgrading.

The results of the pilot CRP Host County Critical Resources Survey were

used to determi ne the availability of earthinoving equipment in Oneida

County . This survey was conducted in 1974 as a part of the pilot CRP Host

Area Facility Survey . Critical resources are defined to be water

facilities , sanitary facilities , food , and emergency equipment . Emergency

equ i pment consists entirely of earthmoving equipment --with the exception of

cranes and generators . Table 12 lists the types of emergency equipment

IV-10
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TABLE 12. EMERGENCY Efl UIPMENT ANP CODES

Item Capacit y Type Code *_ Type Code *

Backhoes w/dippe r 1/2 - 1 CV Crawl er 020 Wheel 021

Backhoes w/dipper 1/2 — 2 CY Crawler 022 Wheel 023

Backhoes w/dipper 2 — 3 CV Crawler 024 Wheel 025

Clamshells 1/2 — 1 CV Crawler 080 Wheel 081

Clamshells 1 — 1-1/2 CV Crawler 082 Wheel 083

Clamshells 1—1/2 — 2 CV Crawler 084 Wheel • 085

Clamshells 2 — 3 CV Crawl er 086 Wheel 087

Clamsheel s over 3 CV Crawler 088 Wheel 089

Cranes To 10 1 Crawler 070 Wheel 071

Cranes 10-20 1 Crawler 072 Wheel 073

Cranes over 20 1 Crawler 074 Wheel 075

Generators To 50 KW Portable 130 Truck 131
Mounted

Generators over 50 KW Portable 132 Truck 133
Mounted

Graders 100—150 HP — - Wheel 141

Graders 150—200 HP - - Wheel 143

Graders 200—250 HP — — Wheel 145

Loaders , front end , end dump 100—150 HP Crawler 160 Wheel 161

Loaders , front end , end dump 150-200 HP Crawler 162 Wheel 163

Loaders , front end , end dump 200—250 HP Crawler 164 Wheel 165

Loaders , front end, end dump 250—300 HP Crawler 166 Wheel 167

Loa ders , front end , end dump over 300 HP - - Wheel 169

(Continued )
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TABLE 12. EMERGENCY Efl UI?~ENT AND CODES (Continued )

• Item Capacity Type Code*_~~pe Code*

Loaders , front end , side dump 100—150 HP Crawl er 170 Wheel 171

Loa ders , front end , side dump 150—200 HP Crawler 172 Wheel 173

Loaders, front end , side dump 200—250 HP Crawler 174 Wheel 175

Loaders , front end , side dump 250—300 HP Crawl er 176 Wheel 177

Loaders , front end , side dump over 300 HP - - Wheel 179

Scrapers , Road , Wheel ed to 10 CY Self 251 Sel f 255
propelled loading

• Scrapers, Road , wheeled 10-15 CV Self 253 Sel f 257
• propel l ed loading

Shovel s 1/2 — 1 CV Crawler 260 Wheel 261

Shovel s 1 — 1—1/2 CV Crawler 262 — —

Shovel s 1—1/2 — 2 CV Crawler  264 — —

Shovel s 2 — 3 CV Crawler 266 — —

Shovel s over 3 CV Crawler 268 — —

Tractors w/dozer 100—150 HP Crawl er 280 - —

Tractors w/dozer 150—200 HP Crawl er 282 Wheel 283

Tractors w/dozer 200—250 HP Crawl er 284 Wheel 285

Tractors w/dozer 250—300 HP Crawl er 286 Wheel 287

Tractors w/dozer over 300 HP Crawl er 288 Wheel 289

Trenc hers to 16” width Ladder 300 Wheel 301 •
~

Trenchers over 16” width Ladder 302 Wheel 303

Trucks , dump to 10 CV — - Wheel 311

Trucks , dump 10 — 15 CV — — Wheel 313

Trucks , dump 15—20 CV — — Wheel 315

• *Add (a) after code if equ i pment is publicly owned.
*Add (b) after code if equipment is privately owned .
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surveyed and the code signifying each type . A d is t inc t ion  is :;
~dd~~ between

publ icly and privately owned equipment because publicly owned equipment

should be ut i l ized before pr ivatel y owned equi p~ent of the s~~’e tv2e.

The pi lot CRP Host County Crit ical Resources Survey was conducted in

Oneida County by township. An inventory of earth moving equi pment by

township is useful because it enables the equipment to be allocated to

shelters in the vicinity of their source , thus minimizing transportation

time. Table 13 contains a summary of available earthmoving equipment in

each of Oneida County ’ s 19 host townships. Data in this table were used in

the next planning step to determine equipment al location and the adequacy of

existing earthmoving equipment .

4. Al l ocation of Resources

a. Al l ocation of Finished Lumber

In order to determi ne how to allocate the available building

materials to the l ocations where they are needed , the position of each

l umber supply source was identified on a map of the host area. This map is

shown in Figure 1. By using this map and considering the requirements for

expedient shelters given in Table 9, the following procedure was

formu l ated :

(1) Lumber from the two sources located in Boonville would be distributed

to the upgradable shelters in the townships of Boonville , Ava ,

Florence , Camden , Annsvil le , Forestport , Lee, and Remsen.

(2) Lumber from the source in Sangerfield would be distributed to the

shelters in Vernon , Verona , Vienna , Sangerfield , Augusta , Marshall ,

Paris , and Bridgewater .

IV- 14
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TABLE 13. ~N IE ~ T OPY OF EARTHMOVIiG E?UI?ME~T ~ HOST T •!NSHIPS OF fl~EIDA C O UN TY

Location * Earthmovin~ Equi pmentt Code Quant ity Ownership

Florence FEL 161 1 Publi c
FEL 161 25 Private
Dozer 280 1 Public
Dozer 280 1 Private
DT 311 1 Public

Camden FEL 160 1 Public
FEL 161 22 Private
Grader 141 1 Public
Gradall 261 1 Public
Dozer 280 1 Public
Dozer 280 1 Private
Shovel 260 1 Public
DI 311 4 Public

Annsvil le Grader 143 1 Public
Grader 141 1 Public
Dozer 282 1 Public
Dozer 280 2 Public
Dozer 280 1 Private
Shovel 260 • 

2 Public
BH 021 1 Public
EEL 161 2 Public
FEL 161 25 Private
DT 311 15 Public

Vienna EEL 161 1 Publi c
FEL 161 17 Private
Dozer 280 1 Public
Dozer 280 2 Private
Grader 141 1 Public
BH 021 1 Pri vate
DT 311 5 Public

Vernon Graclall 021 1 Public
Dozer 280 2 Public
Dozer 280 7 Private
Dozer 282 1 Private
EEL 161 2 Public
EEL 161 43 Private

• 
FEL 160 3 Private
Grader 141 1 P u b l i c
Grader 141 3 Private
BH 021 1 Publ ic
RH 021 2 Private

020 3 Private
OT 311 5 Public
DI 311 4 Private
DI 313 7 Private
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TABLE 13. rNVENIORY OF E;’~RTHMOV ING EOUtP~ENT 1~’ HO ST TO. :NSHIPS ~F ~NE IDA C )UN~~
(Continued )

Location * Earthmovin ci En’i i rmentt Code fluant~~v Owners hip

Augusta FEL 161 1 Public
FEL 161 37 Private
Grader 141 1 Public
Dozer 280 2 Private
DT 311 6 Public

Marshall FEL 161 1 Public
FEL 161 38 Private
Gradall 021 1 Public
Grader 141 1 Public
Dozer 280 1 Public
Dozer 280 1 Private
Dozer 281 1 Private
OT 311 4 Public
DT 311 3 Private

Sangerfield FEL 161 1 Public
FEL 161 36 Private
Grader 141 1 Public
RH 021 1 Public
BH 021 1 Private
Dozer 280 2 Private
DI 311 15 Du b l i c
DT 311 3 Private

Bridgewater FEL 161 1 Public
FEL 161 30 Private
Dozer 280 1 Public
Dozer 280 1 Private
Grader 141 1 Public
DI 311 3 Public

Ava BH 021 1 Public
EEL 161 1 Publ ic
FEL 161 12 Private
Dozer 280 1 Public
Dozer 280 1 Private
DI 311 4 Public

Boonville FEL 160 1 public
FEL 161 4 Private
Grader 141 2 Public
RH 021 2 Public
BH 021 1 Private
RH 020 1 Private
Dozer 280 1 Public
Dozer 280 3 Private
Dozer 282 1 Private

(Continued )
IV-16
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TABLE 13. 1N VE N T ~ P Y OF EAP TH~O/ NG EQU I ?~ENT IN HOST TO.!NSH PS OF ON~ IO~ CO u NTY
(Con tinued)

Loca ti on* Earthniov ing Equipmentt Code Quantity Ownership

Boonville Shovel 260 1 Pu b lic
(Co n ’t) Shovel 260 1 Private

Shovel 266 1 Private
DT 311 10 P u b l i c
DT 311 1 Private
DI 313 10 Private

Forestport FEL 161 1 Public
Grader 141 1 Public
DI 311 3 Public

Remsen Grader 141 1 Public
EEL 161 1 Public
EEL 161 15 Private
Dozer 280 1 Private
DI 311 2 Public

Trenton Shovel 260 1 Public
Trencher 301 1 Public
Gradall 260 1 Public
FEL 171 1 Public
EEL 161 1 Private
Grader 141 1 Publ i c
DT 311 11 Public

Steuben EEL 161 1 Public
EEL 161 10 Private
Gradall 021 1 Public
Grader 141 1 Public
DI 311 2 Public

Verona EEL 161 1 Private
Dozer 280 1 Private
DI 311 7 Public

*There is no earthmoving equipment located in Paris , Western , or Lee Townships.

~FEL — Front end loader; BH — Backhoe; DI — Dump truck
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(3) Lumber from the two sources in Barnve ld (Trenton Township) would go

only to the shelters in Trenton , leav ing  most of these suppl ies

avai lable for the construction of expedient shelters .

(4) The l umber source in Vernon does not stock suffi cient plywood to

upgrade the shelters in Vernon township, consequently these supplies

will be kept for building expedient shelters . The l umber supply in

Paris township stocks only 2—inch l umber and this , too , will be used to

build expedient shelters.

If these distributions are used , 52 ,075 linear feet ( i f )  of 2-inch

lumber and 804 sheets of plywood would be taken from Boonvi l le for use in

upgrading, leaving 132 ,925 lf  of 2— incic l umber , 1 ,150 If of 4—inch l umber ,

and 596 sheets of plywood for use in the construction of expedient shelters.

From the source in Sangerfield , 67,555 if of 2-inch l umber , and 1,049

sheets of plywood would be distributed to upgradable shelters leaving

1 ,132 ,445 i f  of 2— inch l umber , 60 ,000 If of 4—inch lumber , and 4 ,951 sheets

of plywood to build expedient shelters .

The ent i re stock availabl e in Vernon and Paris would be available for

constructing expedient shelters .

As descri bed previously, a total of 171 ,746 peopl e must be sheltered in

the Utica—Rome host area. Of this total , 30,409 peopl e can be accomodated

in existing shelter spaces and 39,386 in upgradable shelter spaces ;

therefore, expedient shelters must be constructed for 101 ,951 evacuees.

b. Selection of Specific Expedient Shelter Options

In a previous study , RTI estimated the resource requirements

for each of 15 different expedient shelter designs (Ref. 2). These

expedient shelter types are the initial list of candidates for inclusion in

the Utica—Rome host area shelter plan. Table 14 lists these expedient

shelter options with their capacities. Several of the shelters are designed

IV-19
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TABLE 14. EXPED IE NT SHELTER OPTiONS

Shelter Tyne Capacity

Small pol e (buried , semiburied , aboveground) 12

Log-covered trench 4

Catenary wire roofed S

Two— family A—frame pole (semiburied , aboveground ) 10

Shored—trench stoop-in 4

Two—family A— frame l umber (semiburied , aboveground ) 10

Rigid frame (buried , semiburi ed , aboveground) 60

Trench wall 60

Rigid frame , continuous vent 60

A—frame (serniburied , aboveground ) 60

Wood—grate roof 60

Trailer van 56

Car—over-trench 5

Door-covered—trench 4

Lumber vers ion of smal l pol e (buri ed , semiburied , 12
aboveground)
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to be built either buried , se ii iburied , or aboveyr cund , others can be built

~i:her seuni buried or aboveground. The buried or sewiburied option shoulu be

used first , depending on the depth of the water table. Only if the water

table is very shallow should the aboveground option be constructed. Current
-

• DCPA policy considers only one- and two— family shelters (maximum capacity of

12) as viable host area alternatives. This reduces the list of candidates

in Table 14 by six. Of the remaining nine options ; catenary wi re roofed ,

car—over—trench , and door covered—trench shelters are last resorts to be

constructed only if there are severe shortages of construction materials.

This further reduces the list of expedient shelters to be considered for

inclusion in the Utica—Rome host area shelter plan to the following:

. small pole (buried , semiburi ed , aboveground),

• log-covered trench ,

two—family A-frame pole (semi buried , aboveground),

• s hored—trench stoop—in ,

two—fami ly A-frame lumber (semibu ried , aboveground ), and

. l umber version of small pole (buried , semiburied , aboveground) .

The limiting factor in determining which of the above expedient

shelters to use is the availability of construction resources. The

resources which are in short supply and for which there are no suitable

substitutes should dictate the choice of expedient shelter types.

Construction resources used in the building of expedient shelters include

earthmoving equipment , hand tools , polyethylene , 2-inch l umber , 4— inch

l umber , plywood , and green poles.

Earthmoving equipment greatly facilitates the excavation tasks ,

however , since these tasks can be accomplished by hand , the availability of

earthmoving equipment is not critical. Although hand tools are essential ,
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it is assumed that the evacuees w il 1 bri rig tools fro~i hc;~e , ther~fcr~ , t~e

supp ly of hand tools should not be l imited. There is an apparent shortage

of polyethylene , however , onl y building supp liers were surveyed by RT~.

Rolls of polyethylene should also be available from lawn and garden stores ,

hardware stores , and many department stores. Also , shower curtains , shower

curtain liners , plastic trash bags , etc. can serve as adequate substitutes

for rolls of polyethylene . Hence , this apparent shortage is not felt to be

constra i ni ng.

Four-inch l umber is required only for the construction of shored-trench

stoop— in shelters and can be substituted for by joining two 2— inch boards;

therefore the supply is not critical . Oak Ridge i dentified sufficient

timber resources to construct expedient shelters for all of the residents of

Oneida County (Ref. 1). Although the abundant supply of timber mi ght seem

to imply that all of the expedient shelters should be constructed from green

poles , this is not felt to be the most satisfactory plan for two reasons.

One reason is that many more people have experience working with finished

l umber than with green poles. A second and more important factor is that

the logistics of actually procuring and del i vering the building materials to

the shelter site would be simpl er if finished l umber is used i nstead of

timber (the timber , in a multitude of shapes and sizes , is scattered over

acres of land with varied and various types of ownerships).

Therefore, the list of critical construction resources to consider in

determining which expedient structure to build is reduced to 2— inch l umber

and plywood.

Table 15 displ ays the quantities of 2— inch l umber and plywood , as wel l

~~~ as 4— inch lumber and polyethylene , that are available for the construction
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TABLE 15. A V A f LABI L IT Y OF BL LPIN G MATER IALS FOP EX PEDIENT SHELTE~~
IN THE HOST APE~ OF ON EIDA COUN ’ Y

2” Lumber 4” Lumber Plywocd ?olj ethyiene
Township (bf) (bf) (sf) (sf)

Paris 100,000 0 0 0

Sangerfield 1,132,445 80,000 158,432 120,000

Boonville 132,925 1,533 19,072 0

Vernon 100,000 667 8,000 20,000

Trenton 90,000 4,000 72,864 260,000

Total 1,555,370 86,200 258,368 400,000
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of expedient shelters in the Utica—Rome host area. The quant i t ies ~f 2-inch

and 4— inch lumber available are listed in board feet because these boards

are needed in more than one dimension. T able 15 was deriv’~d fr~~, i Table 11

by subtract i ng the building material requirements for upgrading ex is t ing

buildings from the total supply. in converting the quantit ies of lumber

from linear feet to board feet, it was assumed that the average dimensions

of 2—inch lumber are 2 inches by 6 inches and of 4— inch lumber are 4 inches

by 4 inches. Therefore, one linear foot of 2-inch lumber is one board foot ,

whereas 9 linear i nches of 4—inch l umber is one board foot. This is

important to realize when joining two 2—inch boards as a substitute for

4-inch l umber.

Table 16 presents the requirements for construction resources of the

six expedient shelter options under consideration for i nclusion in the

Utica—Rome host area shelter plan. Three of the shelters are constructed

from finished l umber instead of green poles until the supplies of finished

l umber are expended. To minimi ze the need for transportation , townshi ps

with sources of construction materials should have priority in the use of

these materials. Construction materials that are not needed to satisfy the

shelter requirements of the source township shoul d be utilized in

neighboring townships.

Of the three exped i ent shelter options that are constructed from

finished lumber, the l umber version of small pole shelter uses as little or

less 2—inch l umber, 4— inch l umber and polyethylene than the other two

options. The l umber version of small pole shelter also requires less

plywood than the two—family A-frame l umber shelter. Therefore , the lumber

version of small pole shelter should be constructed until the supp ly of

plywood is expended. Of course , if the l umber supply is exhausted before
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TAB LE 16. CO NSTRUCTION MATE PIA L REQUIPENENTS 2EP. SPACE FOP. TPE
CANDIDATE EXPED I E NT SHELTER OPTIO NS

Pol y— Green
2’ Lumber 4” Lumber Plywood ethy lene Poles

Shelter Type (bf) (bf) (s f)  (sf)  (bf )

Lumber vers i on of 50.8 0.0 42.7 26.0 0.0
small pol e

Shored—trench stoop—in 100.0 39.3 0.0 50.0 0.0

Two-family A-frame pole 1.9 0.0 0.0 60.0 138.0

Log—covered trench 0.0 0.0 0.0 56.3 134.0

Two-family A—frame l umber 77.8 0.0 54.4 120.0 0.0

Small pole 3.9 0.0 0.0 100.0 196.0

~~~~
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the plywood , green pole shelters :ust be const ructed.  If a sup:~ly ~f lu .b- ~~
remains when al l of the plywood has been used , shored—trench s toop—in

she lters (v ~hich require no plywood ) can be construct ed. Tw o—inch ~uiober can

be joined and sub stituted for 4-inch lumber , thus , even if the supp ly of

4—inch lumber is expended , shored-trench stoop— in shelters can be

constructed until there is no more 2— inch l umber.

Three different types of green pole shelters have been identified as

candidate expedient shelter options to construct when the finished lumber

supply is exhausted. The log—covered trench requires the smallest quantity

of green poles and also has no 2—inch lumber requirement . Therefore , t h i s

option should be chosen if the earth will stand in self-supporting walls.

The two-family A-frame pole shelter requires fewer green poles and less

2— inch lumber and should be chosen before the small pole shelter. Depending

on the water table depth , the two—family A—frame pole shelter can be buried ,

semi-buried , or aboveground .

Tables 17 and 18 display the procedure that was described in preceding

paragraphs as it was fol l owed in determining the expedient shelter options

to include in the Utica—Rome host area shelter plan. Table 17 describes the

procedure for the townships with finished l umber supplies. (Pari s,

Sangerfield , Boonville , Vernon , and Trenton). Table 18 descri bes the

procedure for the townships that need expedient shelters but within which

there are no suppliers of finished l umber (Bridgewater , Marshall , Verona ,

Renisen , Florence , Camden , Annsvil le , Vienna , Western , Lee, and Ava) . Table

19 summarizes the final distribution of fallout shelter spaces to be

included in the Utica—Rome host area shelter plan.
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TABLE 19. SU~4 !’~R Y OF FiNA L r)1STRISUTiO~ -~F FA LL flL~T SHELTEP SP~CE~1 4 1  Tp E !JT CA — Pfl~ E H(~ST APE .A S~~
LT

~~ ~L-~

Lu m b e r
Exist ing Upgradable Vers ion Shored— Log—

Host Hosted She lter Shelter of Smal l Trench Covered
Township Popu lation Spaces Spaces Pole Stoop —in Trench

Par i s  13,466 4,323 7 ,034 0 559 1,550

Bridgewater  3,678 435 377 515 2 ,351 0

Sanger f i e ld 7 ,751 2 ,67 4 1,882 3,195 0 0

Augusta 3,326 946 2,380 0 0 0

Marshall 749 0 710 0 39 0

Verona 14,226 1,754 1,465 0 4,504 6,503

Florence 1,380 0 422 0 0 958

Camden 11 ,178 6,074 2,884 0 0 2,220

A nnsvil le 4 ,336 0 146 0 0 4 ,190

Vienna  8,999 90 1,270 0 0 7,639

Western 6,618 0 0 0 0 6,618

Lee 19,468 0 6 ,113 0 0 13,355

A v a 314 0 44 0 0 270

Boonvi lle 6 ,291 5 ,126 1,165 0 0 0

Forestport 1,401 831 570 0 0 0

Vernon 31,312 6,246 11,279 187 575 13 ,025

Steuben 0 0 0 0 0 0

Remsen 8,781 1,910 968 446 708 4 ,749

Trenton 28,472 0 677 1,706 33 26,056

Total 171,746 30,409 39,386 6,049 8,769 87,133
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c. Al locat ion at £~ rth mov inq Ec~. ui ~~~~
In using the Jacobs Assoc ia tes ’ methodo logy (descr ibed under

‘Ge ~erol .Aporoach ) ~~) dl locate eart hllo v i ny e~~1i ~~~~ i n  One ida COunTy, 
I 

-

equipment ~as f irst assigned to upgradable bui ldings. It vias assu med that

equ i pment would be used in the tow nship in which it is located , with t he

exception of Lee and Paris Townships. No earthmoving equi pment is located

i n  these t o w n s h i p s , hence , equipment from neighboring townshi ps (Lee from

Annsv i lle and Paris fro m Bridgewate r) was assigned to be used in Lhese

townships. In each tow shi p, the upgradab le buildings we re c lass i f ied as

one of four types: single building with no basement , single building with

basement , attached building with no basement , and attached building with

basement. Based on photographs of the buildings , it was determi ned that

single buildings could be upgraded using soil excavated on site and that

attached buildings woul d require soil from a borrow pit. The amount of soil

needed for berm and for shielding overhead was calculated by summing the

individual building requirements within each classification of buildings.

These quantities of soil were then used to estimate the number of

machine —hours required for excavating, loading, and pl acing the soil.

Two factors  were used i n  d e t e r m i n ing the  type of equipment to assign to

each upgrading task. These were the efficiency of the equipment for a

particular building upgrading task and the efficiency of the equipment for

expedient shelter construction (both determi ned from Table 2). An effort

was made to use appropriate equipment in upgrading the buildings whi le

saving equipment that is particularly well suited for expedient shelter

construction (i.e. , backhoes , shovel s , grada lls , and trenchers). Bulldozers

and graders can be used for excavation at the borrow pits. Front-end

loaders can be used for loading soil into dump trucks at the borrow pits ,

and for all excavation and placement of soil at the shelter site. Table 20
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TABL E 20. JTI L IZ A T ITh OF EA RT -1O’.’~~G EOUIfl .’ET ~ PY TO~~S H I P

E q u i p m e n t  ~our s
Equinment t Equipment Pequired Dy

* 
Ava i lab le Hours Exist ing 

** 
Hours

Township (Number ) Code Ava i l ab le  Fac i l i t ies  Remaining

V i e n n a  FEL (18) 161 1,080 96.5 983.5
Dozer (3) 280 180 0 180
Grader (1) 141 60 0 60
BH (1) 021 60 0 60

Ava FEL (13) 161 780 2.3 777.7
Dozer (2) 280 120 0 120
BH (1) 021 60 0 60

Boonville FEL (1) 160 60 60 0
FEL (4) 161 240 57.2 182.8
Dozer (4) 280 240 21.4 218.6
Dozer (1) 282 60 0 60
Grader (2) 141 120 41.1 78.9
BH (3) 021 180 0 180
BH (1) 020 60 0 60
Shovel (2) 260 120 0 120
Shovel (1) 266 60 0 60

Forestport FEL (1) 161 60 12.2 47.8
Grader (1) 141 60 0 60

Vernon FEL (45) 161 2,700 410.6 2,289.4
FEL (3) 160 180 0 180
Dozer (9) 280 540 C) 540
Dozer (1) 282 60 0 60
Gradall (1) 021 60 0 60
Grader (4) 141 240 24.6 215.4
BH (3) 020 180 0 180
BH ( 3 ) 021 180 0 180

Remsen FEL (16) 161 960 83.3 876.7
Dozer (1) 280 60 0 60
Grader (1) 141 60 0 60

Trenton FEL (1) 171 60 18.1 41.9
FEL (1) 161 60 0 60
Shovel (1) 260 60 0 60
Trencher (1) 301 60 0 60
Gradall (1) 260 60 0 60
Grader (1) 141 60 0 60

Verona FEL (1) 161 60 43.1 16.9
Dozer (1) 280 60 12.9 47.1

(Continued )
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TABLE 20. LTILIZATI0~ CF EART FC 1 OVIN G ECU 1 PNE~T ~~
‘( TCCNSH P (Cont~n ied~

E qu im ~ien t ~o~rs
Equipment t Equi pment Required By Equipment

* 
A vailable Hour s ~x i st ing ** 

- -~-irs
Township (Number) Code Available Fa cilities 

— ~e’-a in i nc

Marshall FEL (39) 161 2,340 40.5 2,299.5
Dozer (2) 2bu 120 0 120
Dozer (1) 231 60 0 60
Grada ll (1) 021 60 0 60
Grader (1) 141 60 0 60

Augusta EEL (38) 161 2,280 109.4 2,170.6
Grader (1) 141 60 16.1 43.9
Dozer (2) 280 120 0 120

Bridgewater ft  EEL (31) 161 1,860 116.6 1,743.4
Dozer (2) 280 120 0 120
Grader (1) 141 60 5.8 54.2

Florence EEL (26) 161 1,560 12.6 1,547.4
Dozer (2) 280 120 0 120

Annsvi ll e*** EEL (27) 161 1,620 276.1 1,343.9
Dozer (3) 280 180 0 180
Dozer (1) 282 60 0 60
Grader (1) 141 60 0 60
Grader (1) 143 60 0 60
Shovel (2) 260 120 0 120 —

811 (1) 021 60 0 60 
-‘

Camden EEL (1) 160 60 60 0
EEL (22) 161 1,320 96.6 1 ,223.4
Shovel (1) 260 60 0 60
Grader (1) 141 60 2.3 57.7
Gradall (1) 261 60 0 60
Dozer (2) 280 120 0 120

Sangerfield EEL (37) 161 2,220 65.5 2,154.5
BH (2) 021 120 0 120
Grader (1) 141 60 5.5 54 .5
Dozer (2) 280 120 0 120

Steuben FEL (11) 161 660 0 660
Gradall (1) 021 60 0 60 -

‘

Grader (1) 141 60 0 60

*There is no earthmoving equipment located in Paris , Western , or Lee Townships.

~~
FEL - Front-end loader ; BH - backhoe.
Estimates derived from rates contained in Table 4. ti

~~
Earthmoving equ i pment from Bridgewater also used in Paris Township.
Earthmoving equ i pment from Annsv il le also used in Lee Township.
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r~s’~nts a summary of the result i rig allocation of ~qu i ~~ nt— hou rs ~y

township.  Table 21 l i s ts  the units of equipment (one u rn : is 50 machine—

hours of one unit of equipment ) that were a l located by towns~ii p. Th - w kin

th e ac tual  ass ig nm en t of part i c u l a r  un it s of ear th m ov i ng equi ;~ment to

specific townshi ps , whole units were alloca ted , even i f only  a few hours

were needed. Therefore , the units listed in Table 21 re p resent more

equi pment—hours than are shown in Table 20. Additionally, in performing t he

equipment a l locat ions , pub lically owned equipment was ut i l ized before

privately owned equipment of the same type.

An exami nation of Table 20 shows that only a small percentage of the

available earthmovi ng equipment in any township will be used for upgrading.

The percentage of available equipment -hours required ranges from less than 1

percent in Ava to 15.8 percent in Boonvi lle (46.7 percent in Vernon , but

most of the data in the Critical Resources Survey were unreadable).

Therefore , no shortages of equipment should be encountered due to unexpected

factors such as inord i nate amounts of travel or down time . Furthermore ,

there are sufficient quantities of equipment to permit the types of

equipment that are best suited for the excavation of trenches for expedient

shelters to be used exclusively for that purpose. Table 22 contains a

listing of the suitable earthmoving equipment available for expedient

shelter excavation.

All three types of expedient shelters included in the Utica-Rome host

area shelter plan should be buried. Hence , the trenches must be excavated

soon enough to allow time for shelter construction , backfi ll ing, and

covering within the 72—hour crisis period. It was assumed that shelter

construction , backfilling, and covering could be completed within 24 hours ,

leaving 48 hours for trench excavation. Since the shelters were located in

groups (thus minimizing transportation time ) 40 hours were allotted for
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TA CLE 21. A L L O C A T I O N  OF UNITS IF ECU~D~ EN~ ~Y TC .-:NSHIP

* 
Earth mov ing t Jn i ts **

Townsh ip  
— 

Equipment _ Code A l l oca ted  Ownershi p

Vienna EEL 161 1 Public
EEL 161 1 Private

Ava EEL 161 1 Public

Boonvil le EEL 160 1 Public
EEL 161 2 Private
Grader 141 1 Public

Eorestport EEL 161 1 Public

Vernon FEL 161 2 Public
EEL 161 6 Private
Grader 141 1 Public

Remsen EEL 161 1 Public
EE L 161 1 P r i v a t e

Trenton EEL 171 1 Public

Verona EEL 161 1 Private
Dozer 280 1 Private

Marshall EEL 161 1 Public

Augusta EEL 161 1 Publi c
FEL 161 2 Private
Grader 141 1 Public

Bridgewater tt EEL 161 1 Public
EEL 161 3 Private
Grader 141 1 Public

Florence EEL 161 1 Public

Annsvi lle EEL 161 2 Publ ic
EEL 161 4 Private

Camden EEL 160 1 Publi c
EEL 161 3 Private
Grader 141 1 Public

(Continued )
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TABLE 21. A LLO CAT iON CF UNITS OF EOtJIP~ENT ~~~~ TO~-? NSl-~IP (Continued)

* 
Earthmovi rI gt !Jnits **

Township Equipment Code Al located Ownershi p

Sangerfield FEL 161 1 Public
EE L 161 2 Private
Grader 141 1 Public

*There is no earthmoving equipment located in Pari s, Western , or Lee
Townships and no equipment from Steuben Twonship is used.

tFEL — Front—end loader

**One unit is defined to be 60 machine hours of one unit of equipment.

ttEarthmovjng equipment from Bridgewater also used in Paris Township.

***Earthmoving equipment from Annsvi lle also used in Lee Township.
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actual equipment operation. This is in acc o rdance with the Jacobs ’ (c le f .  3)

assumption that equipment operatin g time shou ld be increased by 20 percent

to allow for lost time or other inefficiencies (such as moving between

tasks). Earthmoving equipment cannot be used efficiently to backfill either

the shored—trench stoop— in or the l umber version of small pole shelters .

The backfill must be added in 6— to 12-inch l ayers and hand tamped .

Assuming that all shelters are constructed in the buried mode , sufficent

amounts of soil should be available from the trench excavation to satisfy

the backfill and covering requirements of each of the three expedient

shelter designs . Therefore, hand covering should not be difficult and it

was assumed that backfi lling would be accomplished in this manner.

Jacobs (Ref. 3) does not specify production rates for expedient shelter

excavation. In lieu of specific rates , the excavation rates listed under

Task A in Table 4 were used to allocate the earthmoving equipment contained

in Table 22 for expedient shelter excavation. Jacobs (Ref. 3) determined

that shovel s are not suitable for expedient shelter excavation because of

their limited mobility . However , since the shelters are located in groups ,

mobility is not a major concern , and shovel s were judged by Rh to be as

suitable as backhoes and gradalls for trench excavation .

Table 23 displ ays the number of each type of expedient shelter that

must be constructed by township and the total excavation requirement in

cubic yards by township. The shelter capacities illustrated in Oak Ridge ’s

Expedient Shelter Handbook (Ref. 4) were used to derive the number of

shelters required from the number of spaces required displayed in Table 19.

The capacity of the l umber version of small pole shelter is 12 occupants:

the capacity of both the shored—trench stoop— in and the log—covered trench

shelters is 4 occupants. The specifications in the Expedient Shelter

Handbook were also used to calculate the volume of soil that would be
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T~BLE 22. EQUIPME NT A VA LAE LE FUP ~~~~~~~~~~~~~~~~~~~ ~ :x~n: : T E~~L~~° ~~~~
Equ ipment

Host T o w n s h i p  Type * Number Th ta l  Cap acity (V d ~~1T

Sangerfie ld 811 2 4 ,500

Mars hall Grada ll 1 2 ,300

Ca mden Shove l 1 2 ,800

Gradall 1 2 ,800

Annsvi l le Shovel 2 5.600

BH 1 2,300

Vienna BH 1 2,300

Ava 811 1 2,300

Boonvi lle 811 4 9,200

Shovel 3 8,400

Vernon Gradal l 1 2,300

BH 6 13,800

Steuben Gradal l 1 2,300

Trenton Gradal l 1 2,300

Trenc her 1 2,300

Shovel 1 2,800

68 ,900

*BH - backhoe .
tCalculated by multiplying 40 hrs . availabl e excavation time by production

rate per unit of equipment given in Table 4.
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TABLE 23. NUMbER OF EXPEDIENT SHELTEXS •;:~o A~S0C~~TE D
IOTAL EXCAVAT IO N REQ UL UE~ E N ~

*Number of Exoed ient Shelters

Host Lumber Version Shored—trench Log—Covered Total Excavation
Township of Small Pole Stoop-in Trench Requirements (yd3)t

Paris 0 140 388 6,738

Bridgewater 43 588 0 16 ,922

Sangerfield 266 0 0 12,289

Augusta 0 0 0 0

Marshall 0 10 0 254

Verona 0 1,126 1,626 41,934

Florence 0 0 240 1,968

Camden 0 0 555 4,551

An n svi lle 0 0 1,048 8,594

Vienna 0 0 1,910 15 ,662

Western 0 0 1,655 13 ,571

Lee 0 0 3,339 27 ,380

Ava 0 0 68 558

Boonville 0 0 0 0

Forestport 0 - 0 0 0

Vernon 16 144 3,256 31 ,096

Steuben 0 0 0 0

Remsen 37 177 1,187 15 ,939

T renton 142 8 6 ,514 60 ,178

Tota l 504 2 ,193 21 ,786 257 ,634

*The capacity of each expedient shelter is: l umber version of pole - 12 ,
shored—trench stoop— in - 4, log-covered trench - 4.

thhe excavation requirement of each expedient shelter is: buried l umber version
of small pole - 46.2 yd3, shored-trench stoop— in - 25.4 yd.3, log-covered trench
8.2 yd3.
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excavated in preparing the trench for each shel t e r  des i~ n: tUe -~o l-~~e of

soi l  would be 46.2 cubic yards for the buried 1 -umber vers ion of s- -~dl~ po le ,

25.4 cubic yards for the shored-trench stoop — in , and 3.2 cubic yards for the

log—covered trench.

A comparison of the total capacity of earthrnoving equipment ava i lab le

(displ ayed in Table 22) with the total excavation requirement (presented in

Table 23) revealed that the available equipment provided approxi m ately 27

percent of the capacity needed to excavate all of the trenches.

Furthermore , some of the earthmov ing equipment was located in townships

which required no expedient shelters , and , in the cases of Marshall and

Camcfen Townships , there was capacity in excess of what was required for that

township ’s expedient shelters. Hence , a scheme was needed that would (1)

redistri bute the available earthmoving equi pment to townships in which it

could be used , and (2) assign the equipment to certain expedient shelters ,

thus leaving the remaining shelters to be excavated by hand.

In determining the types of expedient shelters to employ in each

township, it was assumed that construction materials would be used first to

the fullest extent required in the source township. The remaining materials

would be used in adjacent townships until the supplies were exhausted , thus

minimizing transportation requirements while utilizing all of the available

construction materials. By proceeding to distribute earthmoving equipment

in the same manner , the following allocations of equipment were made from

source townships to adjacent townshi ps:

The 2,046 cubic yards of excess excavation capacity available in

Marshall was allocated to Bridgewater.

• The 1,049 cubic yards of excess excavation capacity available in

Camden was redistributed to Florence.

P1—41
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• 4este rn recei vea 13 ,571 cu u ic yards of excavat ion capac i:y

from Boonvi l le .

• Boonvil le ’ s remaining 4 ,029 cubic yards of excava t ion  capac i ty  as

we ll as Ava ’ s 1,742 cubic yards of excess excavation capacity were

al located to Lee.

• Steuben ’s unused 2,300 cubic yards of excavation capacity were

redistributed to Remsen.

Table 24 presents a comparison of expedient shelter excavation

requirements and earthmoving equipment capacity available after the above

redistribution. It can be seen that some equipment is available in all but

two (Paris and Verona) of the townships requiring expedient shelter

construction. All of the earthmoving equipment is used either in its source

township or in an adjacent township. Adequate amounts of equipment are

available to complete all of the expedient shelter excavation in Marshall ,

Camden , Western , and Ava Townships.

After the a llocation of equipment to townships was accomplished , i t  was

necessary to determi ne which types of expedient shelters would be

mechanically excavated and which would be excavated by hand in townships

with insufficient earthmoving equipment to mechanically excavate all of the

shelters. A determi nation was made to use a priority scheme in which

equipment would be assigned on the basis of per space excavation

requirements. Of the three types of expedient shelters in the Utica-Rome

host area shelter pl a n , the shored—trench stoop —in shelter requires the most

excavation : 6.4 cubic yards per shelter space. The l umber version of small

pole shelter requires 3.9 cubic yards of excavati on per shelter space ; the

log—covered trench requires only 2.1 cubic yards per space. Therefore,

assigning equipment first to the type of shelter requiring the most
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excavat I on res :~ ~d ii equ i ~f lèf l~ )Ifl fl~ d S S1 ~ri~~’i to ax;~edi ~ ‘it shel te ’~ In the

fo l lowing order:

1. shored—tr e ich sto o: — in

2. lumber version of small pole

3. log—covered trench

Although the above priority system does not maximize the number of

exped ient shelters that can be mechanically excavated , it shou ld lead to an

eff icient utili zation of avai lab le excavation resources. Earth moving

equipment should be effectively utilized because transportaton between

individual shelter sites should be minimized . Also , although more hand

excavation is required by this scheme than would be required by other

allocation schemes, the quantity of excavation per shelter (per person) is

reduced , which should lead to an efficient util ization of hand excavation

resources.

Tab le 25 display s the al locat ion of earthmovin g equipment capacity to

specific types of expedient she lter by township that resulted fro m applying

this two—step al location scheme . It can be seen that 5 ,848 log—co vered

trench shelters (lowest priority) are scheduled for mechanical excavation

ahead of 1,859 shored—trench stoop—in and 246 lumber version of small pole

shelters. This scheduling paradox occurred because of the a l l o c a t i o n  of

earthmoving equipment to townships adjacent to their source townshi p,

without regard to the location of the highest pri ority shelters. This

s eeming ly undesirable result suggested that earth mnoving equipment should be

allocated to townships on the basis of the location of the higher priority

exped ient she lters , wit hout regard to the transportation invol ved in moving

t h e  equ ipment from the source township . However, a closer examination of

the distri bution of eart hmoving equipment versus the location of the

shored—trench stoop-in and lumber version of small po le shelter s i n  O n e i d a
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County revea~ ed tna~ a’~:ost hal of t~e total ear:iu O s ’ I f l~ ci _-a c i  ty \ I ~~~ O

located in the northeast er n towns hI~~ wh ich required only about 19 percent

of the total av a i lab l e  ea r ’t~i i ov in i  c a p a c i t Y , whereas i~ percent  ~f t~ e toLa ~
capacity was located in the southernmost townshi ps w hi ch re qui re d 35 percent

of the total  capac i ty .  Since the tran sportat ion of earth moving equ ipment

would be much more complex and tisne consuming i f  the  equi pment were

allocated strictly on a priority basis , no such allocation scheme was

developed by R h . Although a strict priority allocation scheme does not

appear to be feasible in the Utica-Rome host area , it may lead to an

efficient utilization of excavation resources in host areas where the

earthmoving equipment is not so widely separated from the highest priority

shelters.

5. Summary

This section summarizes the final shelter posture developed for

Oneida County , New York . For each host townshi p, the summa ry includes the

h osted popu la t i o n , the number of exist ing and upgradable shelter spaces , t h e

source of lumber and earthmoving equipment , and the al locat ion of lumber and

earthmoving equipment to specific shelter sites. Each townshi p summa ry

includes a table that lists all of the NSS and upgradable facilities in the

township along with their avai lable shelter spaces and associated lumber

requirements. Upgradable facilities are categorized as either upgradable

Type I or upgradable Type II. Upgradable Type I facilities are those with

soil available on—s ite. Upgradable Type II facilities require the

transportation of soil to the site from a borrow pit. Some of the upgrad-

able facilities also contain existing shelter spaces. These existing spaces

are listed under “shelter spaces ” ; no distinction is made between existing

spaces and upgradable spaces in faci l i t ies which have both types of space s.
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a. Paris Town s h~p

Paris Township wi l l host a total  of 13 ,4~6 people. Of this

total , 1,250 people w i l l  be she 1~ enc ic e x i s t i n c  bui ld ings - - th i c b do n~

require upgrading and 10 ,107 peop le w i l l  be she l te re-~ in op~ raded bui ldings ,

this leaves a requirement for 2 ,109 expedient shelter spaces.

Table 26 contains a l i s t ing of exist ing shelter fac i l i t ies  in Par is

Township and shows the number of shelter spaces and the lumber requirement

for each shelter. The iumb~r for upgrading w i ll be provided from tne source

in Sangerfield Township. Two front-end loaders for performing the upgrading

earthwork will be provided from Bridgewater Township.

TABLE 26. EXISTING SHELTER FACILITIES AND LUMBER REQUIREMENTS:
PARIS TOWNSHIP

Facility Facility Shelter 2” Lumber Plywood
C lass Facility Name Number Spaces ( i f )  (Sheets)

NSS Concel Paper Co. 00753 1,250 0 0

Type I Sauquo it Va l .  00749 2 ,021 2 ,200
Cen. Sch.

Kelsey Hayes Bidg.1 00860 2 ,886 4 ,125 8

Kelsey Hayes Bldg.2 00751 1,200 4 ,000 34

Sauquoit Va l. 02233 4 ,000 6 ,225 101
Elem. Sch. 

______

Tota l 11 ,357

The requirement for expedient shelter spaces can be f i l led by

constructing 140 shored-trench stoop-in shelters and 388 log— covered trench

shelters . All of the l umber from the l umber company in Paris Thwnship will

be used to construct the 140 hand-excavated shored-trench stoop-in shelters

(which wi l l  provide 560 spaces).  These shelters should all be built at one
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s i oe to f - c i l i o a t ~ the O i s t r i o u t i o -n o~ lonuer to t~ e ind vi 1-~-1~ snelta~o.

The T~8 hand—excavated log—covered trench shelters shoul d be located in

la rge grn p~s , p r e f e r a~ 1y in f i e l -~s ad~ ac~ nt to s tands o~ t~~~er thot •oon b~
used as a source of logs. No earth m oving equipment w i l l  be ava i l ab le  for

expedient shelter excavat ion in Pari s Township.

b. Brid yewater Township

Bridgewater Township wi ll host a total of 3 ,673 peop le.

There are 319 she lter spaces ava i lab le  in ex is t ing NSS fac i l i t ies  and 493

shelter spaces available in upgradable shelters ; this leaves a requirement

for 2,866 expedient shelter spaces.

Table 27 contains a l ist ing of existing shelter fac i l i t ies in

Bridgewater Township and shows the number of spaces avai lab le and the lumber

requirements for each shelter.

TABL E 27. EXISTING SHELTER FAC IL IT IES AND LUMBER REQ UIREMENTS :
BR ID GEW A TE R TOWNSHIP

Faci l i ty  Faci l i ty Shelt er 2” Lumber Plywood
Class Facility Name Number Spaces (if) (Sheets)

NSS Milk Co. 1320C 79 C 0

Elem. Sch. 13210 140 0 0

Milk & Cream Co. 13430 100 0 0

Type I Faith Chapel 1455C 144 0 2

Type II Book Store 1426C 37 0 1

White Eagle Lodge 14 27C 72 0 1

Western Star Lodge 1428C 160 0 1

Store —Apt s . 1430C 80 0 1

Tota l 812
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The luw ber for upgrading w ill be p r o v i d e d  fron the sonrc~ i n  S an 9e r F iel- ~

Towns hip. The earthlnovi n~ ~~u ip ;~ent for perfo r~; i  ng tne upgrading ear tht-to r~

will be provided from wit~iin Bridge ’5-:ater Township. One grader for

excavation and one front—end loader to load du:np trucks will be used at a

borrow pit to supply soil for the Type II shelters . One front-end loader

will be needed to upgrade the Type I shelters and place the soil at the

Type II shelters.

The requirement for expedient she lter spaces can be f i l led by

constructing 43 l umber version of small pole shelters and 588 shored- t rench

stoop— in shelters . Lumber from the source in Sangerfield Township will be

provided to construct these shelters . A grada ll with the capacity to

excavate 81 of the shored-trench stoop-in shelters will he provided from

Marshall Township. All of the remaining expedient shelters must be

excavated by hand. The 81 mechanicall y—excavated shored-trench stoop—in

shelters should be located at one site , i f poss i ble , to minimize the

transportation of the gradall. The remaining expedient shelters should be

l ocated in large groups to facilitate the distribution of lumber to the

individual shelters.

c. Sangerfield Township

Sangerfield Township is to host a total of 7 ,751 people.

There are 2,494 spaces available in existing NSS b u i l d i n g s  and 2 ,062 spaces

available in upgradable buildings; this leaves a requirement for 3,195

expedient shelter spaces.

Table 28 contains a listing of existing shelter facilities in

Sangerfield Township and shows the number of spaces and the l umber

requirement for each shelter. The lumber for upgrading will be provided

from within the township. The earthmov ing equipment for upgrading will also
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T~ELE 28. EXISTING SHELTER FAC IL ITES ~~D L~PBER PE1~UI~ ENEh T S:
( ‘~~~~~~~~~~~~~~~~~~~~ fl (“ ~ç r r ~
~~~~~~~~~~~~~~~ ~~L L L J I

Faci l i ty Faci l i ty Faci l i ty Shelter 2’ Lumber Dlyw ood
C lass Name Number Spaces ( iF)  (~ neets)

NSS Candee Bldg. 111 1393C 386 0 0
Stores - Apts.  1394C 514 0 0
Hotel 1404C 94 0 0
Dept. Store 1406C 195 0 0
High School 1412C 700 0 0
‘~ursing Home 1413C 192 0 0
Bank 1421C 149 0 0
Store - Apts. 1422C 58 0 0
Store 1423C 89 0 0
Restr. - Apts. 1424C 63 0 0
Stores - Apts. 1425C 54 0 0

Type I Mobil Station 1383C 73 0 28
Bowl i ng Ctr. 1390C 250 0 9
Lewis Co. 1391C 336 1200 38
Store — Apts. 1403C 74 0 6
Church 1405C 320 0 5
Auction Glry . 1419C 450 0 17
Church 1420C 150 0 8

Type II Restaurant 1385C 32 0 1
Store — Apt s . 1414C 64 0 4
Store — Apts . 1415C 64 0 0
Say. Loan 1416C 38 0 1
Fire Dept. 1417C 211 400 0

Total 4 ,556
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be pruvided fro m w i th in  Sa nyer f ie l d  Tow nship.  One grader fa r exca,’at ion ar I J

one front—end loader to load dump trucks will be used at a borrow p it to

supply soil for the Type II shel ters . TWO front-end loaders ,:i 11 ~e

to upgrade the Type I shelters and place the soil at the Type II shelters.

The requirement for expedient shelter spaces can be filled by

constructing 266 l umber version of small pole shelters. Lumber to cons t ruc t

these shelters will be provided from the l umber company in Sangerfield

Township. Two backhoes with the capacity to excavate the trenches for 100

of these shelters will be available in Sangerfield Township. The remaining

166 trenches must be excavated by hand. The mechanically —e xcavated shelters

should be located in one group or in two groups of 50 in order to minimi ze

the transportation of the backhoes. The remaining expedient shelters should

be located in large groups in order to facilitate the distri bution of l umber

to the individual shelters .

d. Augusta Township

Augusta Township is to host a total of 3 ,326 people. Al l  of

these people can be accomodated in ex~~~ing facilities ; 107 people can be

sheltered in existing NSS shelters and 3,219 people can be sheltered in

upgradable shelters.

Table 29 contains a listing of existing shelter facilities in Augusta

Township and shows the number of spaces and the l umber requirement for each

shelter. Lumber for upgrading will be provided from the source in

Sangerfield Township. Earthmoving equipment for upgrading will be provided

from Augusta Township. One grader for excavati on and one front-end loader

to load dump trucks will operate a borrow pit to supply soil for the Type II

shelters. Two front-end loaders will be employed at the shelter sites to

upgrade the Type I shelters and to place soil around the Type II shelters.
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Fac i l i t”  Fac i l i ty  Shel ter  21 Lor ber ?lj ood
Class Fac i l ity Name Number Spaces (if) J~ ieets)

NSS Elem . School 1319C 107 0 0

Type I Hdwe . Store & Apt s . 1080C 135 0 10
Church 1081C 197 0 7
Augusta Church 1186C 130 0 4
Miner Ford 1187C 290 0 20
Meth. Church 1193C 78 0 0
High School 1317C 315 0 1
Lily Wh. Bldg. 1318C 1 ,348 2,940 52

Type II Village Hall 1082C 202 250 6
IGA Store 1083C 260 750 15
Hershey Mkt. 1188C 80 225 2
Falls Phmcy . 1189C 28 0 2
Bank & P. 0. 1190C 78 0 1
Falls Hotel 1192C 78 0 0

Tota l  3,326
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e. Marshall Township

Marshall Township is to host a total of 749 people. Of th is

to ta l , 710 peop le can be sheltered in the ava i l ab le  -a pg rad aole she l te r

spaces. Expedient shelters must be constructed to accomodate the rem ainin g

39 people.

Table 30 contains a listing of existing shelter facilities in Marshall

Township and shows the number of shelter spaces available and the l umber

requirements for each shelter. The l umber to be used in upgrading these

facilities will be provided from the source in Sangerfield Township. One

front—end l oader to perform the upgrading earthwork will be available within

Marshall Township.

TABLE 30. EXISTING SHELTER FACILITIES AND LUMBER REQU IREMENTS :
MARSHALL TOWNSHIP

Facility Facility Shelter 2” Lumber Plywood
Class Facility Name Number Spaces (if) (Sheets)

Type I Farm Products 1073C 464 2,080 16

Hotel 1074C 141 0 9

Supperette 1075C 105 0 1

Tota l 710

The requirement for expedient shelter spaces can be met by constructing

10 shored—trenc h stoop—in shelters. Lumber to construct these shelters wi l l

be provided from the l umber company in Sangerfield Townshi p. The trenches

for these shelters can be excavated by one gradall that is available in

Marshall Township. All 10 shelters should be located at a single site in

order to minimize the transportation of the gradall and to facilitate the

distribution of lumber to the individual shelters .
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f. Verona Jown s~~~
Verona Township is to host a to ta l  of 14 ,226 peop le. There

are 47 spaces avail able in existing NSS shel ters and 3 ,172 SpaCeS ava 1 ~bl ’~

in upgradable shelters , this leaves a requirement for 11 ,007 expedient

shelter spaces.

Table 31 contains a listing of existing shelter facilities in Verona

Township and shows the spaces available and the l umber requirements for each

shelter. The l umber for upgrading w i ll be provided from the source in

Sangerfield Township. The earthmoving equi pment for upgrading will be

available in Verona. One grader for excavation and one front—end loader to

load the dump truck will operate at a borrow pit until the soil required for

the Type II shelters is delivered. The front-end loader will then be moved

to the shelter sites to place the soil around the Type II shelters and to

upgrade the Type I shelters .

TABLE 31. EXISTING SHELTER FACILITIES AND LUMBER REQ UIREMENTS:
VERONA TOWNSHIP

Facility Facility Shelter 2” Lumber Plywood
Class Facility Name Number Spaces (lf) (Sheets)

NSS Fire Sta. 1298C 27 0 0
Verona H. Sch. 1301C 20 0 0

Type I Church 1006C 100 750 2
VVS School 1300C 2,107 0 2
Church 1020C 170 450 8
St. Peter Church 1021C 200 0 7

Type II Ldry. & Unrs. 1048C 190 4 75 10
Foodmart 1049C 405 1 ,125 22

Total 3,219

IV-54

~~~ Iii_ — ~~- __. ~~~~-~
----—~~~ -—— - .--—-—------ --- - -~—--- — -..——— 

~~~~~~~~~~~ 
— --.~~~~~~~-----——-————- — —— —— —- — --— 

_

~~.__;.~~
-.— . -

~ :_



~ --— - -
~~
- 

~~~~~
---- — -— — --

~~~~~~~~~~ -

r •—
~
- -— -—-- 

~~~~~~~~~~~~~~~~~~~~~~~

The requirement for expedient shel ter spaces can be net by const r nc t i ng

1,126 shored—trench stoop— in shelters and 1 ,626 log-covered trench shelters .

Lumber for constr ucting the 1,125 shored-trench stoop— in shelt ers .~i ll be

provided from the source in Sangerfield Township. These shelters should be

located in close proximity to each other, in one group i-f possible , to

facilitate the distribution of l umber to the individual shelters. The 1 ,626

log—covered trench shelters should be located in large groups close to a

source of logs. No earthmoving equipment will be available for expedient

shelter excavation in Verona Township; therefore , all of the excavation must

be done by hand.

g. Florence Township

Florence Township is to host a total of 1 ,380 people. There

are 422 upgradable shelter spaces available; this leaves a requirement for

958 spaces in expedient shelters .

Table 32 contains a listing of existing shelter facilities in Florence

Township and shows the spaces available and the l umber requirements for

each shelter.

TABLE 32. EXISTING SHELTER FACILITIES AND LUMBER REQUIREMENTS :
FLORENCE TOWNSHiP

Facility Facility Shelter 2” Lumber Plywood
Class Facility Name Number Spaces (if) (Sheets)

Type I St. Mary Church 1218C 70 0 1.

Tavern 1223C 116 0 5

V illage Hall 1228C 124 0 3

Grove Hotel 1229C 112 150 2

Tota l 422
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Lnnber for up~ rad~ ng w i l 1 be provided fran the source in Boon’~i l le Thw nsbi

f One front-end loader for performing the upgrading earthwork w i l l  be provided

from Florence Township. The requirement for expedi ent Sh~ l t ~r s pa c e s cc ” 5e

filled by constructing 240 log— covered trench shelters.

Since there will be no l umber available for expedient shelter

construction in Florence Township, log-covered trenches must be utilized.

A shovel with the capacity to excavate 127 of these shelters will be

provided from Camden Township. The remainder must be excavated by hand.

The 127 mechanically -excavated , log-covered trenches must be located in one

group to effectively utilize the shovel . All of the log—covered trench

shelters should be close to a source of logs.

h. Camden Township

Camden Township is to host a total of 11 ,178 people. There

are 3,677 spaces available in existing NSS shelters and 5,181 spaces

available in upgradable shelters ; this leaves a requirement for 2,220

expedient shelter spaces.

Table 33 contains a listing of existing shelter facilities in Camden

Township and shows the spaces available and the l umber requirement s for each

shelter. Lumber for upgrading will be provided from a source in Boonville

Township. The earthrnoving equipment for upgrading will be provided from

Camden Township. One grader for excavation and one front-end loader for

loading dump trucks will operate from a borrow pit to supply the soil

required for the Type II shelters . Three front-end loaders should be

employed at the shelter sites to upgrade the Type I shelters and to place

the soil around the Type II shelters .

There is no l umber available for constructing expedient shelters ;

therefore, the requirements for expedient shelter spaces must be met by
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TABLE 33. EX IST ~~G SHELTER FA C i L IT I ES AND LLMEE~ RE Q UIRE MENTS :
CA MDE N TOhNSHIP

Faci l i ty  Fac i l i ty  Shel ter  2 ’ Lnr’ber Ply’ -iood
Class Fac ility Name Number Spaces (1 - f )  (Sheets)

NSS Envelope Co. 1257C 107 0 0
Tire Store 1258C 89 0 0
Stores — Off. 1259C 160 0 0
Bank 1260C 297 0 0
Snow Shoe Inn 1261C 116 0 0
Restr. — Apts. 1262C 73 0 0
Hdwr. Store - Apts. 1264C 72 0 0
Store - Apts. 1267C 85 0 0
Stores - Off. 1269C 96 0 0
Stores 1271C 163 0 0
Pri nt Shop - Apts. 1272C 50 0 0
Store — Apts 1274C 70 0 0
Store - Apts. 1275C 83 - 0 0
Store - Apts. 1276C 130 0 0
Restuarant 1277C 129 0 0
Adv. Journal 1279C 70 0 0
Store - Apts. 1280C 75 0 0
Tele. Bldg. 1282C 38 0 0
Sch. Band Rm. 1283C 389 0 0
Church 1286C 58 0 0
R.C. Church 1287C 137 0 0
Bank 1263C 102 0 0
Stores — Apts . 1265C 60 0 0
Gift Shop — Apts. 1266C 60 0 0
Launderet - Apts. 1268C 59 0 0
Store - Apts. 1270C 55 0 0
Pri nt Pint. 1273C 10 0 0
VFW - Apts. 1278C 97 0 0
Town Hall 1288C 32 0 0
Hme. for Adults 1289C 119 0 0
Sch. Tunnel 1290C 36 0 0
Elem . School 1291C 199 0 0
Store & Apts. 1292C 70 0 0
Church 1293C 33 0 0
Western Auto Str. 1431C 170 0 0
Store - Apts. 1432C 88 0 0

Type I Library 1007C 83 0 1
Wire Co. Bldg. 1 1003C 366 0 22
Agway Supply 1008C 217 0 8
Sunoco Sta. 3 1242C 62 0 11
Laribee Mach. Co. 1248C 332 0 9
Stamp Co. Bldg. 1281C 352 690 12
Camden Mdl . Sch. 1285C 2,010 0 1
Mobile Station 1294C 120 190 25

( Continued)
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TABLE 33. EX i ST ING SHE LTEI~ FACI L : TIES A ND LJNDEP PEOUIREX :NTS:
CAMDE ’i TOSNSH P (Continuej~

Facili ty Facility She 1te~- 2” Lnnbe~- ?lj- -:codClass Faci l ity Name Number Spaces ( i f )  (Sheets)
Type I Camden Body Shop 1217C 330 2 ,275 23(C on ’ t) Church 1237C 42 420 1

Car Wash 1240C 248 900 37
Vacant Sch. 1245C 54 0 1- Medical Bldg. 1255C 130 0 1
Hme. for Aged 1371C 252 725 7
McGee ’s Store 1251C 465 1,100 35

Type II Insurance 1005C 70 0 0
Diner 1250C 48 150 3

Tota l 8,858 
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construct ing 580 log—covered trench shelters . One sho~— e1 and one gradafl

will be available in Camden Township with sufficient capacity to excava te

all of the trenches . The grada ll will be available fu ll tim e and cc~

excavate 314 of the trenches . These ~helters should be loca ted at one site ,

close to a source of logs. The shovel will be available to excavate the

remaining 266 trenches before being transported to Florence Township. These

shelters must be located at one site , preferably close to a source of logs.

i. Annsville Township

Annsvi lle Township is to host a total of 4,336 people. Only

146 upgradabl e shelter spaces are available ; the remainin g 4,190 spaces

must be provided by expedient shelters .

Table 34 contains a listing of existing shelter facilities in Annsvi lle

Township and shows the spaces availabl e and the l umber requirements for each

shelter. The l umber for upgrading will be provided from a source in

Boonville Townsh ip. One front-end l oader for perform i ng the upgrading

earthwork wil l  be avai lable in Annsvi l ie Township.

TAB LE 34. EX ISTING SHELTER FACILITIES AND LUMBER REQUIREMENTS :
AN NSVILLE TOWNSHIP

Facility Facility Shelter 2” Lumber Plywoo d
Class Facility Name Number Spaces (if) (Sheets)

Type I Bill’ s Groc. 1215C 56 0 1

Pine Hill m n  1222C 90 0 1

Total 146

The requirement for expedient shelter spaces can be filled by

construct ing 1,048 log—covered trench shelters . There is no l umber

availabl e for expedient shelter construction . Two shovel s and a backhoe
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-ii th su fficient capacity to excavate 962 of these chel cers w il l  he eva 1 au i -~

it An nsv i lie Township. The nac h aii ca il j— exccvatei sheltars r-ast Re loc ate d

in three groups; two having at leas t 341 s~ielte rs (tne number to oe

excavated by each shovel) and another group at least 280 shelters (excavated

by the backhoe). All groups should be close to a source of logs. The

remaining 86 shelters must be excavated by hand.

j. Vienna Township

V ienna Townshi p is to host a total of 8,999 people. There

are 90 shelter spaces available in existing NSS shelters and 1,270 shel ter

spaces available in upgradable shel ters ; this leaves a requirement for 7,639

expedient shelter spaces.

Table 35 l ists the existing shelter facilities in Vienna Township and

shows the spaces available and the l umber requirements for each shelter.

The lum ber for upgrading will be provided from the source in Sangerfield

Townsh ip. Two front-end loaders for performi ng the upgrading earthwork will

be available in Vienna Township.

TABLE 35. EXISTING SHELTER FACILITIES AND LUMBER REQUIREMENTS :
VIENNA TOWNSHIP

Facil i ty Faci lity Shelter 2” Lumber Plywood
Class Facil ity Name Number Spaces (if) (Sheets)

NSS Sand Co. 1296C 90 0 0

Type I Del l omorte 1178C 420 1,685 11

Harden Furn . Whse. 1216C 850 12 ,745 9

Total 1,360

No l umber will be available in Vienna Township for expedient shelter

construction; therefore , the requirement for expedient shelter spaces must

P1-60
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be f i l led by construct ing 1,910 log—covered t rench she l te rs .  -t ne backhoe

with suff icient capaci ty to excavate 280 of the trenches wi ll be ava i l ab le

in Vienna Tow nsh p. These 280 she lters should be located ~n c”e nro :n ,

preferab ly close to a source of logs. The remaining shelters should be

constructed in groups close to a source of logs.

k. Western Township

Western Townsh ip is to host a total of 6,618 people. Since

there are no exis ting shelter facilities in Western Townshi p, expedient

shelter spaces must be provided for these people.

No l umber will be available in Western Township; therefore , the

requirement for expedient shelter spaces must be met by constructing 1 ,655

lo g—covered trench shelters . Three shovel s and three backhoes will be

provi ded from Boonvi lle Township to excavate the trenches. The shelters

must be located in six groups as follows : three groups of 341 shelters each

(one shovel can excavate 341 trenches), two grou ps of 280 shelters each (280

trenches per backhoe), and one group of 72 shelters . The backhoe used to

excavate th is last group will be transported to Ava Township when the

excavation is comp leted. All of the shelter sites should be close to

sources of logs.

1. Lee Townshi p

Lee Townsh ip is to host a total of 19,468 people. There

are 6,113 shelter spaces available in upgradable facilities ; this leaves a

requ i rement for 13,355 expedient shelter spaces .

Table 36 contains a listing of the existing upgradable shelter

facilities in Lee Township and shows the space available and the l umber

requ i rements for each shelter. The l umber for upgrading will be provided

from a source in Boonville Township. Five front—end loaders for performing

the upgrading earthwork will be provided from Ann svi li e Township.
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TABLE 36. EX ISTING SHELTER FACILITIES AND LUMBER REQUIREMENTS :
LEE TOWNSH IP

Facility Facility Shelter 2” Lumber Plywood
Class Facility Name Number Spaces (lf) (Sheets)

Type I Henry Bl dg . 01459 240 2,250 25
Pie Stand Rest. 01460 135 750 15
KwikFoods & Stores 01461 300 1,750 23
Pizza — Stores 01462 150 375 15
Arco Service Sta. 01466 56 200 8
Delta Methodist Church 01468 300 1,500 21
Speakers Ctge. C & MAC 01479 85 250 11
Stores Lee Fair Groc. 01486 170 400 15
St. Andrews Epscpi . Ch. 01489 320 2,500 27
Jeroszko Lumber Co. 01491 70 250 10
Mobil Service Sta. 01493 50 175 8
J &  L Country Store 01494 50 275 2
Rome Water Pit. Garage 01499 60 175 8
Rome Water Trt. Pit. 1A 01500 63 175 9
St. Joseph Church 01501 168 400 0
St. Joseph Parish Ctr. 01502 180 400 9
Fire Sta. Twp. Lee 01503 190 700 15
Greg Ellinger Auto Repr. 01504 420 1,500 27
Methodist Ch. 01506 331 1,750 23
Lee Center Inn 01507 20 400 1
Lee Legion Post 1794 01508 120 350 8
Yawobski Restaurant 01512 90 825 0
Nellenbac hs Hofrau 01516 90 250 11
Quaker Bldg. 01517 35 125 2
Stokes School 03758 2,420 21,375 74

Total 6,113
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No l umber will be available for expedient shelter construction in Lee

Township ; therefore, the requirement for expedient shelter spaces must be

met by constructing log-covered trench shelters . For excavation work , one

backhoe will be provided from Boonville Township and another will be

transported from Western Township upon completi on of the excavati on i n

Western Township. Al so, one backhoe will be transported from Ava Township

upon completi on of the excavation in that township. The mechanically —

excavated shelters must be located in three groups as fol l ows: one group of

280 shelters (one backhoe from Bdonvil le Township working ful l time), one

group of 210 shelters (one backhoe from Western Township working part-time)

and one group of 212 shelters (one backhoe from Ava Township working

part—time). All remaining shelters must be manually excavated and may be

grouped as necessary based on the available shelter sites . All of the

log—covered trench shelters shoul d be located close to a source of l ogs.

m. Ava Township

Ava Township is to host a total of 314 people. One

upgradabl e facil ity will be ava i lable with 44 shelter spaces; this leaves a

requirement for 270 expedient shelter spaces.

Table 37 lists the Type I building and shows the spaces available and

the l umber requirements for that shelter. The l umber for upgrading will

TABLE 37. EXISTING SHELTER FACILITIES AND LUMBER REQUIREMENTS :
AVA TOWNSHIP

Facility Facility Shelter 2U Lumber Plywood
Cl ass Facility Name Number Spaces (if) (Sheets)

Type I Methodist Church 1001C 44 0 3

Total 44
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be provided from a source in Boonvill e Township. A front-end loader for

performing the upgrading earthwork will be available in Ava Township.

No l umber will be available in Ava Townshin for expedient shelter

construction; therefore, the required expedient shelter spaces will be

obtained by constructing 68 log-covered trench shelters. One backhoe

(available in Ava Township) will be used to excavate the trenches for these

shelters and will then be transported to Lee Township. The shelters should

be located in one group, preferably close to a source of logs.

n. Boonv ille Township

Boonvi lle Township will host a total of 6,291 people. Of

this total , 3,840 peopl e will be sheltered in existing NSS shelters and

2,451 people will be sheltered in upgradable buildings. No expedient

shelters will be needed.

Table 38 lists the existing shelter facilities and l umber requirements

in Boonvi lle Township. The l umber for upgrading will be provided from two

sources within Boonvil le Township. The earthmoving machinery for upgrading

is also availabl e within Boonville Township. One grader for excavating and

one front-end loader to load dump trucks will operate from a borrow pit to

provide soil for the Type II shelters. The remaining two front—end loaders

will be used on—site to upgrade the Type I shelters and to place the soil

around the Type II shelters.

o. Forestport Township

Forestport Township will host a total of 1,401 people. Of

this total , 791 people will be sheltered in existing NSS shelter spaces and

610 peopl e can be sheltered in upgradable buildings . No expedient shelters

will be needed.
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TABLE 38. EXISTING SHELTER FACILIT IES AND LUMBER REQUIREMENTS :
BOONVILLE TOWNSHIP

Facility Facility Shelter 2” Lumber Plywood
Class Facility Name Number Spaces (lfl CSheets)

NSS Post Offi ce 1342C 306 0 0
Stores - Apts. 1344C 64 0 0
Western Auto 1345C 70 0 0
Store — Apts . 1347C 90 0 0
Restr. - Apts. 1348C 93 0 0
Store - Off. 1349C 50 0 0
Stores — Apts. 1350C 64 0 0
Stores - Apts. 1351C 70 0 0
Ward Store - Apts. 1352C 315 0 0
Stores - Apts. 1353C 209 0 0
Hdwr. Store 1354C 64 0 0
Store - Apts. 1355C 83 0 0
Store - Apts. 1356C 11 0 0
Restr. - Apts. 1357C 90 0 0
Furn. Store 1358C 72 0 0
Stores — Apts. 1359C 75 0 0
Groc. Store 1360C 73 0 0
Park Hotel 1362C 54 0 0
Baptist Church 1363C 445 0 0
St. Joseph Church 1364C 18 0 0
Store 1365C 368 0 0
Store 1367C 149 0 0
Tele. Bldg. 1368C 317 0 0
Bank 1433C 182 0 0
Library 1435C 130 0 0
Hotel 1442C 80 0 0
Barber — Apts. 1446C 60 0 0
Bank 1448C 160 0 0
Apartments 1459C 78 0 0

Type I Insurance Office 1114C 64 0 1
Sunoco Station 1121C 72 500 17
Church 1127C 132 275 4
Restaurant 1445C 120 0 6
Herald 1361C 75 0 3
Nursing Home 1443C 158 0 1
Coswell Whse. 1444C 160 0 27
Central School 1447C 928 2,000 5
Knights of Columbus 1449C 144 0 11
Bailey s Boonvil le Mill 1441C 95 0 1

Type II Gift Shop — Apts. 1346C 142 0 0
Store - Apts. 1366C 72 0 9
Hul bert House 1434C 218 0 9
Chbr. of Commerce 1440C 71 0 13

• Total 6,291
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Table 39 lists the existing shelter facilities in Forestport Township

and shows the spaces available and the l umber requirements for each shelter.

The l umber for upgrading will be provided from a source in Boo nvi ll~

Township. One front-end loader to perform the upgrading earthwork will be

available within Forestport Township.

p. Vernon Township

Vernon Township will host a total of 31,312 people. Of this

total , 614 people will be sheltered in existing NSS shelters and 16,911 will

be sheltered in upgradable buildings ; this leaves a requirement for 13,787

expedient shelter spaces.

Table 40 contains a listing of existing shelter facilities in Vernon

Township and shows the spaces available and the l umber requirements for each

shelter. The lumber for upgrading will be provided from the source in

Sangerfield Township. The requirements for earthnioving machinery will be

satisfied within Vernon Township. One grader for excavation and one

front-end loader to l oad dump trucks will operate from a borrow pit to

provide soil for upgrading the Type II shelters. Seven front—end l oaders

will be employed at the shelter sites to upgrade the Type I shelters and to

place the soil around the Type II shelters.

The requirement for expedient shelter spaces can be met by the

constructi on of 16 lum ber versi on of smal l pole shel ters, 144 shored-trench

stoop-in shelters, and 3,256 log-covered trench shelters. Lumber will be

provided from a source within Vernon Township to construct the 16 l umber

version of small pole shelters and the 144 shored-trench stoop-in shelters .

One gradall and six backhoes wil l be available in Vernon Township for trench

excavation. All of the shored—trench stoop—in shelters , all of the l umber
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TABLE 39. EXISTING SHELTER FACILITIES AND LUMBER REQUI REMENTS :

FOR ESTP OR T TO WN SHIP

Facility Facility Shelter 2” Lumber °lywood
Class Facility Name Number Spaces (lf) (Sheetil

NSS Maggies Store 1324C 73 0 0
Hotel Doyle 1325C 140 0 0
Community Hal l 1326C 141 0 0
Shanks Store 1327C 92 0 0
Hotel 1329C 76 0 0
Gearys Store 1330C 105 0 0
Fire House 1331C 64 0 0
General Store - Apts. 1332C 100 0 0

Type I Bywood Inn 1098C 100 0 1
Church 1100C 100 250 1
Episc. Church 1103C 175 0 4
Fur Shop 1333C 67 0 14
Dades Motel 1095C 144 0 2

• Farrs Restr. 1096C 24 0 2

Total 1,401
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• TABLE 40. EXIST ING SHELTER FACIL iTIES AND LUMBER RE~UIRENE~ T S ;
VERNO N TOWNSHIP

Facility Facility Shelter 2 Lumber  P lywood
Class Facility Name Number Spaces (j f ) (Sheets)

NSS Sewage Treat. Plant 1303C 104 0 0
Store - Apts. 1314C 262 0 0
Village Inn 1315C 27 0 0
Town Office Bldg. 1316C 24 0 0
Hardware Store 1380C 60 0 0
Wm . Wettel School 1381C 67 0 0
Pri nt Shop 1309C 70 0 0

Type I Texaco Station 1161C 108 0 23
American Legion Post 1163C 280 390 4
Sherrill City Hall 1166C 100 0 13
Cochran Mem. Presby. Ch. 1179C 241 210 4

• Oneida Castle Vi ii . Hal l 1181C 192 0 4
Oneida Ltd. Bldg. 3 1304C 4,500 4,585 45
Oneida Ltd. Bldg. 41A 1306C 72 0 2
Oneida Ltd. Bldg. 43 1307C 60 0 1
Oneida Ltd. Powerhouse 1308C 425 2,125 19
Oneida Ltd. Metal Shop 1373C 1,920 9,600 42
Oneida Ltd. Desi gn Bldg. 1374C 210 0 6
Oneida Ltd. Bldg. 41 1375C 616 0 45
Oneida Ltd. Bldg. 618 1376C 128 200 1
Oneida Castle Hotel 1379C 226 0 3
Farm Mach. Building 1O11C 288 0 7
Harness House Rest. 1029C 70 220 0
Grants Bldg. Supply 1040C 644 1,600 23
Tiny ’s Diner 1041C 88 0 1
Chevron Station 1054C 61 170 22
Motel 1056C 34 0 0
Barber - Apts. 1057C 94 0 1
Vernon Fire Dept. 1058C 232 500 20
Malecki Funeral Home 1059C 78 0 0
Lenhart’s Grocery 1061C 20 130 9
Boat Restaurant 1063C 148 460 3
Post Office - Shop 1064C 70 0 1
National Bank of Vernon 1067C 35 0 1
Charles Bois Hotel 1068C 77 0 1
Exxon Stati on 1070C 277 0 15
Perch Bar 116CC 103 360 2
Hill Inn 1169C 70 0 3
Plumbing Supply 1185C 171 0 7
V.0. Grandstand 1183C 2,916 0 9
V.0. Clubhouse 1184C 1,527 3,200 47
Sconondoa Press 1313C 56 0 2
Rexall Drug Store - P.O. 1451C 134 400 4

(Conti nued )
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TABLE 40. EXISTING SHELTER FACILITIES AND LUMBER REQUIREME NTS :
VERNON TOWNSHIP ( C o n t i n u e d )

Facility Facility Shelter 2” Lumber Plywood
Class Facility Name Number Spaces ( l f) (Sheets)

Type II Conde ’ Milking Equip. 1372C 41 0 1
Top Hat Bar 1173C 75 0 0
Laundromat 1027C 70 0 0
Foodl and Market 1042C 454 1,780 16

Total 17,525

I
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version of small pole shelters , and 1,427 of the log—covered trench shel:~ rs

can be mechanical ly excavated. To faci l i tate lumber distri bution and to

minimi ze machinery transportation , the shored-trench stoo p—in and lumber

version of small pole shelters should all be located at one site. This s i te

wi l l  be served by two backhoes , one of which wi l l  work full time at this

site and one of which wil l work part—time at th is site and then be

transferred to another site for a short amount of time. The second site

receiving this backhoe should contain at least 304 log-covered trench

shelters and should have another backhoe working full time. The remaining

four backhoes should be employed at four sites , each having at least 280

log—covered trench shelters. The 1,829 shelters which are to be manually

excavated may be grouped as necessary depending on the availability of

sites. All of the log—covered trench shelters should be located close to a

source of logs.

q. Remsen Township

Remsen Township will host a total of 8,781 people. Of th is

total , 382 peopl e will be sheltered in existing NSS shelters and 2,496

people will be sheltered in upgradable buildings ; this leaves a requirement

for 5,903 expedient shelter spaces.

Table 41 contains a listing of the existing shelter facilities in

Remsen Township and shows the shelter spaces available and the l umber

requirements for each shelter. The l umber for upgrading will be provided

from a source i n Boonv i l l e Townshi p. Two front-end loaders will be

available in Remsen Township to perform the upgrading earthwork .

The requirement for expedient shelter spaces can be filled by

constructing 37 l umber version of small pole shelters , 177 shored—trench

stoop—in shelters , and 1,187 l og—covered trench shelters . Enough l umber can
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TABLE 41. EXISTING SHELTER FACILITIES AND LUMBER REQUIREHENTS :
REMSEN TOW NSHIP

Facility Facil ity Shelter 2” Lumber Plywood
Class Facility Name Number Spaces (lf) (Sheets)

NSS Agway 1334C 54 0 0
Antique Shop 1338C 140 0 0
Country Store 1339C 103 0 0
Luncheonette 1340C 64 0 0
Evans Equip. Bldg. 1341C 21 0 0

Type I WADR Radio Station 1089C 42 0 4
• OK Corral Rest. 1090C 84 0 2

Gulf Station 1091C 50 0 1
Mari ne Midl and Bank 1209C 21 0 1
Remsen Diner 1211C 70 0 1
Dick ’s Boat Store 1213C 64 225 8
Remsen Central School 1322C 1,266 2,600 29
Grand Union 1323C 332 0 3
Library 1335C 144 0 2
Store — Apts. 1336C 73 0 2
Remsen Highway Dept. 1411C 350 525 40

Total 2 ,878
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be provided from the sources in Boo nv iil e Township to construct the 37

lumber version of small pole shelters and the 177 shored—trench stoop—in

shelters . One backhoe to excavate 91 of the shored-trench stoo p- in shelters

w i l l  be provided from Steuben Township. These 91 shelters should all be

located at one site. Ideally , all of the lumber version of small pole and

shored-~r~r~ch stoop—in shelters should be located at the same site to

facilitate the distri bution of l umber to individual shelters. The

l og—covered trench shelters , all of which will be manually excavated , may be

grouped as dictated by the available construction sites , however , all of

these shelters shoul d be l ocated close to a source of logs.

r. Trenton Township

Trenton Township will host a total of 28,472 people. Of this

total , only 677 peopl e will be sheltered in upgradable b u i l d i n g s , this

leaves a requirement for 27,795 expedient shelter spaces.

Table 42 lists the existing shelter facilities in Trenton Township and

shows the spaces available and the l umber requirements for each shelter.

TABLE 42. EXISTING SHELTER FACILITIES AND LUMBER REQUIREMENTS :
TRENTON TOWNSHIP

Facility Facil ity Shelter 2” Lumber Plywood
Cl ass Facility Name Number Spaces (if) (Sheets)

Type I General Store 1128C 78 0 4
Bar—Apts. 1130C 120 0 8
Prospect Post Office 1131C 60 0 2
Park Methodist Church 1132C 202 0 3
Hotel Prospect 1133C 122 0 3
Forest Lodge Apts 1369C 95 0 2

Total 677
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Lumber for upgrading will be provided fro~n a source w it hin Tr2nton Town ship.

One front—end loader can perform the upgrading earthwork and it also is

available within Trenton Township. -

The requirement for expedient shelter spaces can be provided by the

construction of 142 lumber version of small pole shelters , 8 shored-trenched

stoop— in shelters , and 6,514 log—covered trench shelters. Lumber will be

provided from a l umber company within Trenton Township to construct the 142

lumber version of small pol e shelters and the 8 shored— trench stoop—in

shelters. A gradall , a trencher , and a shovel are available for shelter

excavation in Trenton Township. The combined capacity of these items of

equipment is sufficient to excavate trenches for all of the l ur,ther version

of small pole and shored—trench stoop—in shelters and 139 of the log—covered

trench shelters . All of these shelters should be constructed at no more

than three separate sites and they should have one item of equipment at each

site. This wil l  faci l i tate the distribution of lumber to individual

shelters and minimize the transportation of ea rthmoving equipment. The

remaining log—covered trench shelters which are to be excavated manually may

be grouped to fit the available sites ; however , all of these shelters should

be located close to a source of logs.

B. Shelter Use Plan for the Macon , Georgia Host Area

1. Definition of Sheltered Population and Identification
of Shelter Options

The existing host area plan for the Macon , Georgia host area

contains an allocation plan describing the numbers of people to be moved out

of the ri sk area into each host county . Table 43 summarizes the number of

shelter spaces that are needed in each of the nine host counties. The

shelter options to be utilized in each host county and the assignment of
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peopl e to i nd i v i dual shelter s ~s a lso i nclu ded i n the ex i s ti ng hos t a rea

plan for each of the nine host counties. The combination of exist in g NSS

shelters and the upgradable builiings can provide suff ici ent shelter spaces

to adequately protect both the resident and the relocated population i n  all

nine counties. ln the current study , RTI used those shelters that are

i nc luded  in the existing host area plan for the purposes of computing

resource requirements and allocating materials and equipment for upgrading.

TABLE 43. POPULATION ALLOCATION IN THE MACON , GEORGIA HOST AREA

Host Resident Relocated Total Shelter
County Population Population Spaces Needed

Monroe 10,991 16,059 27,050

Dodge 15,658 10,509 26,167

P u l a s k i  8,066 8,565 16,631

Twiggs 8,222 4,057 12 ,279

Bleckley 10,291 17,144 27 ,435

Peach 15,990 26,514 42,504

Houston 17,348 22,079 39,427

La urens 32 ,738 56,888 89,626

Baldwi n 34,240 67,144 101,384

Total 153,544 228,959 382,503

2. Estimation of Resource Requirements for Upgrading

The l umber requirements for all of the upgradable shelter

facilities in the Macon host area were computed using the methods described

in Section III of this report. Table 44 displays the estimated l umber

requirements by county and the total requirement for the host area. Soil

requirements for upgrading are also shown in the table.
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TABLE 44. RESOURCE REQUIREMENT S FOR UPGRADING I N  MA CON , GEORGIA HOST AREA

r Soil Jyd 3) r 2’ Lumber Piy~oodCounty lExterior Wal ls  Overhead j ( lf ) (Sheets)

Monroe 39 ,326 11,238 76 ,295 2 ,921

Dodge 37 ,636 8,695 54 ,510 1,719

Pulaski 32,908 13,289 49,532 1,796

Twiggs 20,589 . 5 ,045 29 ,590 1,332

Bleckley 32 ,586 10,311 39,115 1,168

Peach 16,405 4 ,457 33,105 1,348

Houston 46 ,403 21,703 157 ,520 1,808

Laurens 144,446 17,065 184 ,904 5,485

Baldwin 191,957 57,608 294,355 8,352

Total 532 ,256 149 ,411 918 ,926 25 ,929

3. Determine the Availabil i ty of Resources

RTI ’s original plan for determining the availability of l umber in

the host area was to conduct a mail survey of all l umber companies and

building supply dealers. This pl an was not carr ied out because RTI was

unable to obtain approval from the Federal Office of Management and

Budget (0MB). This failure was due to conflicting survey requirements for

other research efforts. Without 0MB approval , RTI was limited to contacts

with fewer than ten businesses. Two host counties (containing a total of

n i ne l umber compan ies) were, therefore , selected as areas to be surveyed.

Questionnaires were mailed to the l umber companies and a letter was sent to

the l ocal CD director asking for his help in encouraging the l ocal l umber

companies to cooperate in the study. The result of the survey in both
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counties was that one questionnaire was returned by one of the compa nies in

the mail survey .

Because of the absence of usable data covering the avai labi l i ty  of

lumber , Rh was unable to make a detailed evaluation of the adequacy of

lumber in this host area. However , estimates as to the adequacy of the

available lumber were made based on the data obtained from the Oneida

County , New York l umber company survey and on the data in Table 45 (which

shows the number of l umber companies identified in each Macon, Georgia host

county through the yellow pages of local telephone directories).

TABLE 45. LUMBER COMPANIES , BY COUNTY , IN THE MACON , GEORGIA HOST AREA

Host Number of
County Lumber Companies

Monroe 3

Dodge 7

Pulaski 2

Twiggs 3

Bleckley 4

Peach 3

Houston 3

Laurens 13

Baldwin 5

I
The availability of lumber in Oneida County is shown in Table 11. The

total available l umber for Paris , Sangerfield , and Trenton Townsh ip s

represents average inventories of single l umber companies ; the inventories

of two l umber companies are represented by each of the totals for Boonville

and Vernon Townships. Excluding the extremely large inventory in
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Sangerfield Townsh ip, the average amoun ts of 2-inch lumber and plywoo d

stocked by the remaining six l umber compan ies in Oneida County were , 79 ,000

linear feet of 2-inch l umber and 658 sheets of plywood. The average

i nventories of l umber reported by the one l umber company that responded to

the mail survey were 100,000 linear feet of 2-inch l umber and 2,200 sheets

of plywood : an inventory greater than the average inventories reported in

Oneida County . Therefore, the estimates based on the Oneida County

inventories may be conservative. Assuming that only the average amounts of

l umber per l umber company in Oneida County would be available in the Macon

host area, the expected availabilities of 2-inch l umber and plywood were

• generated for each county. Table 46 presents the expected l umber

availabilities and the requirements for upgrading by county. A comparison

TABLE 46. EXPECTED AVAILABILITY OF LUMBER AND THE UPGRADING
REQUIREMENT BY COUNTY IN THE MACON HOST AREA

Expected Availability Upgrading Requirement
2” Lumber Plywood 2” Lumber Plywood

County (lf) (Sheets) (lf) (Sheets)

Baldwin 395,000 3,290 294,355 8,352

Laurens 1,027,000 8,554 184,904 5,485

Monroe 237,000 1,974 76,295 2,921

Bleckley 316,000 2,632 39,115 1,168

Twiggs 237,000 1,974 29,590 1,332

Pulaski 158,000 1,316 49,532 1,796

Dodge 553,000 4,606 54,510 1,719

Houston 237,000 1,974 157,520 1,808

Peach 237,000 1,974 33,105 1,348

Total 3,397,000 28,294 918,926 25,929
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of the ava ilabilities and requirements shows that the supp ly of 2— inch

l umber should not be a problem in any county . Although the total su pply of

pl ywood appears to be sufficient , there are apparent local shortages ~n

Baldwin , Monroe , and Pul aski Counties. For the purposes of this study , RTI

assumed that the suppl i es of 2-inch l umber and plywood would be adequate;

however, a complete survey of the Macon host area must be conducted before

an accurate determi nation of the adequacy of the l umber supply can be made.

Because of the l imited scope of the Oneida County survey with respect

to hand tools , no attempt was made to estimate the supply of hand tools in

the Macon host area on the basis of those results. As in the case of the

Utica—Rome area, RTI feels that if the evacuees follow instructions to carry

hand tools with them , the supply should be adequate to accomplish the

F upgrading.

The results of the pilot CRP Host County Critical Resources Survey were

used to determine the availability of earthmoving equipment in the Macon

host area. This survey was conducted in 1974 as a part of the pilot CRP

Host Area Facility Survey. Critical resources are defined by this survey to

be water facilities , sanitary facilities , food, and emergency equipment.

Emergency equipment consists entirely of earthmoving equipment , with the

exception of cranes and generators. Table 12 lists the types of emergency

equipment surveyed and the code signifying each type.

The pi lot CRP Host County Criti cal Resources Survey was conducted i n

the Macon host area by county. An inventory of earthmoving equipment by

county is useful because it enables the equipment to be allocated to

shelters in the vicinity of their source. Table 47 contains a summa ry of

available earthmoving equipment in eight of the nine host counties for
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~1acon , Georgia. No data are available for Bal-i~ in County becaus e it .ias

added to the host area after the Crit ical Resources Survey was conducted.

The available capacity of each type of earthmoving equipment , wi th  the

except i on of dump trucks, was calculated using the production rates

contained in Table 5. Front-end l oaders and dozers were assumed to be used

for excavation and pl acement in one operation , the remaining equipment was

assumed to be used for excavation. The information contained in Figure 2

was used to estimate the capacity of the available dump trucks,

conservatively assuming a haul distance of 5 miles from the borrow pit. It

was also assumed that, each unit of equipment would be operating for 60

hours. Data in Table 47 were used in the next planning step to determi ne

equipment allocation and to estimate the adequacy of existing earthmoving

equipment in Monroe County. The scope of this study limited the preparation

of detailed plans to one host county.

4. Al l ocation of Resources

a. Al l ocation of Finished Lumber

After a survey of lumber companies and building suppliers is

conducted, the position of each lumber supply source should be identified on

a map of the host area. If the suppl i es are adequate in all of the host

count ies, the l umber should be distri buted to shelters within the same

county as the source of the l umber. If supplies in the host area are

adequate, but some counti es have shortages, then suppl i es should be

distributed to neighboring counties while minimizing transportation

distances as much as possible. If there is a shortage of supp lies for the

enti re host area , then sources of lumber should be sought outside the host

area or substitutjons should be made.
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TABLE 47. INVENTORY OF EARTHMOVING EQUIPMENT I~ HOST
COUNTIES FOR MACO N , GEORGIA

Location . Earthmovin g Equipmen t Quantity Capaci~y~jyd 3)

Monroe Backhoe 5 29,700
Grader 6 23,400
Front—end loader 5 8,100
Scraper 2 3,000
Shovel 1 3,000
Dozer 6 11 ,160
Dump truck 19 12,540

Dodge Backhoe 3 13,200
Clamshel l 3 2,700
Grader 10 49,800
Front—end loader 3 6,500
Scraper 7 11,400
Dozer 10 21,960
Dump truck 47 741,520

Pulaski Backhoe 5 16,500
Grader 3 17,100
Front-end loader 7 13,100
Dozer 5 13,200
Dump truck 15 9,900

Twiggs Backhoe 5 16,500
Grader 10 49,800
Front-end l oader 21 48,400
Scra per 14 25,200
Dozer 18 50,160
Dump truck 36 31,980

Bleckley Backhoe 1 3,300
Grader 5 26,400
Front-end loader 2 3,700
Scraper 1 1 ,200
Dozer 4 8,160
Dump truck 11 7,260

Peach Backhoe 8 33,000
Grader 3 11 ,700
Front-end loader 3 9,800
Scraper 2 2,400
Dozer 4 7,800
Dump truck 20 14,640

(Conti nued )
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TA BLE 47. INVENT OR Y OF E1 RTHMOV 1~ G E~tJ IP~iENT I~ HOST
COUNT IES FOR MAC O N , GEO 2 GJ , ~ (Conti nued)

Location Earthmoving Equipment Quantity Capacity* (yd 3)

Houston Backhoe 8 39,600
Clamshell 1 900
Grader 10 59,100
Front—end loaders 10 16,900
Scraper 6 9,000
Dozer 4 7,920
Dump Truck 29 26,160

Laurens Backhoe 14 67,500
Clamshell 1 900
Grader 19 81,300
Front—end loader 9 17,200
Scraper 26 43,800
Dozer 22 42,960
Dump truck 68 54,900

Baldwin Added to host area after critical resources survey completed .

*Assum i ng heavy soi l , each unit of equipment operating for 60 hours , excavation
and placement in one operation by front-end loaders and dozers, excavation by
other excavation equipment , and oackhoes and shovel loading dump trucks lor
5—m ile hauls.
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b. Al l ocation of Earthmo’iing Equipment

Table 48 presents a comparison of earthmoving requirements

and available equipi~ent capacit ies by county in the Nac3n host area. The

Jacobs Associates ’ (Ref. 3) methodology (descri bed under “Genera l Approach ’ )

was used in calculating the earthmoving requirements. The “Excavate and

Plac e” requirements (column 2 of Table 48) were calculated under the

assumption that all of the earth required for berms would be excavated

on— site and pl aced against ground floor walls in one operation by front-end

loaders and dozers. The “Excava te Requ i rements ” (column 4 of Table 48) were

calculated under the assumption that all of the earth needed for shielding

overhead would be excavated on-site by the earthmoving equipment that cannot

be used for berm placement . Although these assumptions oversimplify the

methods that would actually be employed (e.g., some facilities have

basements), the requirements resulting from these calculations should give

an ind i cation of the adequacy of the available equipment to perform the

earthmoving tasks.

An examination of Table 48 indicates that, although there would be an

abundance of excavation capacity , there appea rs to be a shortage of

- earthmoving equipment capable of placing the earth berms against the walls.

Twiggs County shows a sizable excess of capacity to perform all of the

excava tion and placement tasks , Peach County a small excess , and the

remaining counties display insufficient capacities.

Because the scope of this study did not allow for a detailed allocation

of earthmoving equipment in all of the Macon host count i es, a detailed

analys i s was performed only on one county, Monroe County. Monroe County was

chosen because the deficit of “excavate and place ” capacity in the county is

greater than 50 percent. Options identified for performing the earthwork in
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~G RE~ U i R E M E ~ S /~ E A I~ I LABLE

C~2 A C I T I E S  H Y C O U N T Y I~ ~~~~~ GE’~~GL~ HOST A PE’

Excavate and Place (yd E )t Excava te (y d 3 ) ** 
—County * Requirement Capacity Requirement Capacity

Monroe 43,774 19,260 11 ,650 59,100

Dodge 39,368 28,460 11 ,396 77,100

Pulaski 32,908 26,300 13,289 33,600

Twiggs 20,589 98,560 5,045 91,500

Bleckley 32,586 11 ,860 10,311 30,900

• Peach 16,405 17,600 4,457 47,100

Houstor~ 46,403 24,820 21,703 108,600

Laurens 114,446 60,160 17,065 193,500

Total 346,479 287,020 94,916 641,400

*Baldwi n County was added to the host area after the critical resources
survey was completed.

tAssuming that all of the earth required for berms is excavated on— site and
placed against ground fl oor walls in one operation by front-end loaders or
dozers.

**Assuming that all of the earth required for shielding overhead is excavated
on site by the earthmoving equipment that cannot be used for berm placement .
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Monroe County can also be appl ied in other counties w i th  def ic i ts  of

earthmovin g equi pment.

Each of the fol lowing ootio ns d isc issed for Monroe Coun ty uses the

Jacobs Associates ’ (Ref. 3) methodology for al locat in g equipment. By using

this methodology , the upgradable buildings were c lassi f ied as one of four

types : single building with no basement , single building with basement ,

attached building with no basement , and attached building with basement .

Based on RTI’ s survey of the buildings , it was determi ned that single

buildings could be upgraded by using soil excavated on—site and that

attached buildings would require soi l from a borrow pit. The amount of soil

needed for berm and for shielding overhead was calculated by summing the

individual facility requirements within each classification of buildings.

The fi rst option for performi ng the earthwork in Monroe County would be

to employ the equipment available within the county in the same manner that

equipment was allocated in Oneida County , New York , but with the restriction

that no equipment from counties with excess capacities would be available in

Monroe County. Table 49 display s a comparison of the earthmoving capacity

available and the capacity required for each task involved under Option 1.

Excavation and pl acement requirements for which there would be no machinery

available would have to be met by hand.

A second opt ion for performing the earthwork in Monroe County would be

to use the front—end l oaders and dozers only for pl acing the earth berms.

A ll excava ti on, on-site as well as at the borrow pit , would be performed by

the remaining earthmoving equipment. Table 50 presents a comparison of the

available earthmoving capacity and the capacity required for each task

invol ved under Opt i on 2. Option 2 would not require excavation by hand , but

almost 40 percent of the berm soil would be placed by hand.
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TABLE 49. CO M PAR SON OF EARTH M O V I NO CAPAC I TV ~,V AJ LAB LE vs. ~~~~ ~~~~

REQUIRED FOR OPTION 1 UPGRADING TASKS

Earthmoving Task Requirement (yd 3) Ava i l abi l ity * (yd 3)

Excavate and pl ace 42 ,861 19 ,230

Excavate on—site 11,005 29 ,400

Excavate and load at
borrow pit 1 ,558 29,700

Place excavated soil 913 0°

*Al l ocate front-end l oaders and dozers to “Excavate and Place ” and to place
excavated soil; graders , scra pers , and shovel to excavate on—site
opera ti ons , and backhoes to excavat e and load dump trucks at borrow pit.

TABLE 50. COMPAR ISON OF EARTHMOVI NG CAPA CITY AVA ILABLE VS.
CAPACITY REQUIRED FOR OPTION 2 UPGRADING TASKS

Earthmoving Task Requirement (yd 3) Avai labi l i ty * (yd 3)

Excavate on site 53 ,866 55 ,800

Excavate and load at 1,558 3 ,300
borrow pit

Place excavated soil 43 ,774 26 ,520

*Al locate one backhoe to excavate and load at the borrow pit , the remaining
backhoes , graders , scrapers , and shovel to excavate on—site and the front-
end loaders and dozers to place the excavated soil.
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The earthmov ing requi reinents calculd t ed for ~oci rae County are those

that are needed to provide a total of 42 ,948 shelter spaces , a l l o w i n g 10

square feet per person. However , only 27 ,050 shelter spaces w i l l  be needed

to accomodate both the residents of and the people relocated to Monroe

County . These people wil l  actually be al loted more than 10 square feet per

shelter space if all of the shelters are occupied. Therefore , a t h i r d

option for performing the earthwork with the avai lable earthmovi ng machinery

would be to reduce the number of shelters util ized to the point that only 10

square feet per person would be allocated . This would be a reduction of 37

percent. Assuming that the earthmoving requirements would also be reduced

by 37 percent (the reduction could be greater by eliminating shelters w ith

relat ivel large soil requirements per space) , the shortage of earthmoving

capacity for placing excavated soil calculated in Option 2 could be reduced

to sl.ightly more than 1,000 cubic yards.

A fourth option for performing the earthwork in Monroe County would

require the development of a detailed plan for the entire Macon host area.

This option would involve the distribution of equipment from counties with

excess earthmoving capacities to those counties with insufficient amounts of

earthmoving equipment. The first step under this option would be to develop

equipment allocations for each county by using only the equipment avai lable

in that county. Then , the requirements for particular types of equipment in

some counties and the availabilities of particular types of equipment in

other counties could be identified. The final step would be to match the

requirements and avai labi l i t ies while minimizing transportation time between

counties. This option should result in a more efficient utilization of

earthmoving equipment and in a reduced requirement for hand excavation

and/or pl acement , but it would require detailed planning for the entire host

area.
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5. Summ ary

Thi s section summarizes the shelter pos ture develo ped for ~onr oe

County, Georgia. Monroe County will host a total of 27,050 people. r)f t h is

total 6 ,735 people w ill be sheltered in existing buildings which do not

V requ ire upgrading and the remaining 20 ,315 people will be sheltered in

u pgraded buildings.

Table 51 conta ins a listing of the existing shelter facilities that are

included in the Monroe County Crisis Relocation Plan. The 42,948 spaces

were determi ned on the basis of 10 square feet per person. If all of the

facilities were used, more space would be allocated per person for the

27,050 people actually to be sheltered.

The l umber for upgrading should be provided from sources in Monroe

County. Insufficient amounts of earthmoving equipment are avai lable in

Monroe County to perform all of the earthwork . If no other equipment is

made available , all of the excavation should be done with the five backhoes ,

six graders , two scrapers , and one shovel located in the county . The five

front—end l oaders and six dozers should be used only to place earth against

the exterior walls. Hand placement of slightly more than 1,000 cubic yards

of earth will be required.
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TABLE 51. EXISTING SHELTER FACIL ITIES AND LUNBER REQUIRE MENTS :
MONROE COUNTY , GEORGIA

Facility Facility Shelter 2 LumU~r ?iywood
Class Facility Name Number Spaces (lf) (Sheets)

NSS Monroe Co. Courthouse 05101 1,351 0 0
Monroe Co. Jail 05107 77 0 0
Rexall Drug Store 05112 78 0 0
U.S. Post Office 05114 235 0 0
Monroe Pub. Library 05121 28 0 0
Monroe Co. Hospital 05123 28 0 0

Type I Monroe Acd. Clssrrn. 1 2001C 1,178 2,100 30
Monroe Acd. Gym.-Lib. 2002C 541 900 10
Monroe Acd. Clssrm. 3 2003C 342 1,150 19
Monroe Acd. Clssrm. 2 2004C 675 2,270 38
Dodge Dealership 4132C 192 40.0 32
Twistex Plant 4129C 2,250 13,000 30
Mary Per. H.S. Bldg. 1 20061 270 0 11
Mary Per. H.S. Bldg. 2 20062 2,505 4,850 21
Mary Per. H.S. Bldg. 3 20064 1,666 1,340 190
Mary Per. H.S. Bldg. 4 2006C 688 4,120 301
Monroe Elem. School 2005C 1,635 720 6
S. Dorm , Tift 6001C 1,127 0 59
Mo nroe Dorm , Tift 6002C 1 ,236 0 63
N. Dorm , Tift 6003C 1,127 0 59
L i es Dorm , Tift 6004C 1,476 0 43
Rutland St. Ctr. , Tift 6005C 901 0 5
Upshaw Hal l, Tift 6006C 2 ,301 0 6
Hardin Library , Tift 6007C 300 0 18
Ponder Bldg. , Tift 6008C 525 2,720 34
Counseling Ctr., Tift 6010C 135 0 15
Chapel , Tift 6012C 1,210 1,000 11
Davis Brothers Motel 4168C 102 150 19
Davis Brothers Motel 4169C 1 ,591 3,480 106
Davis Brothers Motel 4170C 302 375 44
Days Inn 4219C 720 1,800 90
Days Inn 4224C 756 1,800 90
Days Inn 4225C 756 1,800 90
Red Carpet Motel 4217C 415 1,500 23
Red Carpet Motel 4222C 720 1,920 72
Red Carpet Motel 4223C 1,422 1,920 72
Economy Inn 4204C 352 1 ,100 80
Quality Inn 4199C 648 1,000 58
Quality Inn 4200C 320 1,000 43
Quality Inn 4201C 340 1,600 90

V Quality Inn 42O3C 382 1,150 70
Howard—Johnsons 4181C 1 ,232 2,940 165
Days Lodge 4177C 680 1,600 36
Days Lodge 4178C 680 0 36

(Conti nued )
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TABLE 51. EXISTING SHELTER FACILITIES AND LUMBER REQUIRE MENTS :
MONROE COUNTY , GEORGIA (Cont inued)

F a c i l i t y  Fac ility Shelter 2’ Lumber Pl ywood
Class Facilit y Name Number Spaces (lf) 

— 
(Sheet sj

Type I Days Lodge 4179C 816 3,200 18
(Con ’t) Trade Winds Motel 4173C 1,488 0 189

Johnson Ins. Agency 4193C 150 500 28
Manufacturing Plant 4194C 272 0 6
Hubbard El. Sch. Pt.3 20123 4,137 8,290 476

Type II Stores N. Side 4178C 680 3,600 8
Johnston

Stores SW Crnr. Lee 4188C 400 1,000 12

Total 42,948
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V. DISCUSSION AND EV A L U A T I O N  OF RESULTS

During the course of this research effort a number of observations and

conclusions were made by the Rh research team. - This section discusses

these observations and conclusions and presents recommendations concerning

future work of this type.

The allocation of population to specific shelters is relatively

strai ghtforward and should not present any difficulties for local planners

once the host area survey has been completed . In the two areas studied in

this effort, the relocated population first goes to a reception point in the

host area and then to an assigned shelter. RTI suggests that someone at

each reception point have a list of the shelters and their capacities that

• are to be used by the peopl e arriving at that reception point . This list

coul d be used as a checklist to ensure that the correct number of people is

assigned to each shelter. There is a degree of uncertainty as to the

precise number of peopl e who will arrive at each reception point because of

spontaneous evacuation and other reasons. In areas where expedient shelters

are to be used (such as Oneida County, New York), this list would also

permit maximum utilization of shelters in existing buildings and thus

minimize the use of expedient shelters .

RTI also suggests that upgrading plans for individual shelters be

maintained at host area reception centers. As people are processed through

these reception centers and assigned to specific shelters , the upgrading

plan could be given to the designated shelter managers . This would ensure

that the upgrading plan for each shelter is on—site when the upgrading is

initiated .
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The calculation of resource requirenents in this study was ‘~ade nsin~

data from avai lable host area survey forms and supp lenented by data obtained

from a field visit to the facilities when necessary. The data on the survey

forms were not col l ected for this purpose and , in general , are not

considered very useful in this app lication. This means that an additional

field visit to each facility is required to accurately compute the upgrading

requirements. RH recommends that the material requirements for upgrading

be computed and an upgrading plan (including a sketch of the building) be

prepared for each shelter during the survey teams ’ original visit to the

facility. Guidelines similar to those given in Section III of this report

could be incorporated into the survey instructions to aid the surveyors in

performing these tasks. This procedure would eliminate the time and expense

associated with a second visit to the shelter facilities .

Rh used two techni ques in this study to identify the available l umber

in a host area. In one county , an official of the local CD Office visited

each l umber company in the county to request data on average l umber stocks .

Data were obtained from all sources contacted in this county. In another

county , a questionnaire was mailed to the five l umber companies i dentified .

Only one company v~esponded to this questionnaire. This experience imp lies

that involvement of local personnel is very important to obtaining the

cooperati on of the business operators. In both cases , the l umber companies

to be surveyed were identified from the yel l ow pages of local telephone

directories . These directories were concluded to be adequate for

i dentifying potential sources of l umber.

The availability of earthmoving equipment had already been obtained in

the two study areas and was therefore not a problem to R h . The data were

obtained in 1974 when the original host area survey was conducted .
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The allocation of both lu~5er and earthrcvirng equipment for shelter

upgrading proved to be a relatively simple task once the reQuirements for

these resources and their availability had been established . The allocation

of l umber was made by identifying the locations of the l umber companies on a

map of the host area and then defining a plan to distribute the l umber to

the shelters nearest each source until either all of the l umber was used or

until the requirements were filled . A similar procedure was used for

earthmoving equ i pment . These procedures were concluded to be a reasonable

way to allocate materials and equipment . In the implementation of these

plans , it is important for each l umber company to have a list of the

shelters that shows the l umber requirement for each shelter to be served by

that company. Such a list would enhance the delivery of materials in an

orderly manner.

Developing definitive plans for using new expedient shelters was one of

the more difficult aspects of this study. Rh obtained soil surveys for the

host area but was unable to determine if the soil would stand unsupported

along trench walls. (The data in the soil surveys was not sufficiently

detailed to make such a determination.) Many of the expedient shelter

designs can be constructed as buried , semiburied , or aboveground ;

consequently, it may be feasible to specify the types of shelters to be

built and have the decision made on—site as to how they are to be

constructed. The shelters which use finished l umber were given first

priority until all available l umber was used up. RTI feels that these

shelters will be easier to construct than the other options and recommends

that this priority scheme be followed in future planning efforts.

Earthmoving equ ipment was also used for the earthwork required in expedient

shelter construction to the extent that such equipment was available.
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It was assumed th at  the sites chosen for the cons t r ucti on o~ ex;:odient

shelters would be sufficiently large to perH t the construction of as Lanj

shelters as the equipment allocated to that site can excavate with i n the V

available time. This makes maximum use of the earthmovi ng equipment and 
V

greatly simplifies the delivery of materials. These procedures are also

recommended for future planning efforts. Because of the inherent

difficulties associated with the use of expedient shelters , RI! recommends

that consideration be given to the use of private residences for shelter ,

where public shelters are not adequate to meet the needs.

Based on the experience gained during the development of shelter use V

plans under this effort, it is RTI ’s conclusion that , to have high

confidence that these plans could be successfully implemented during a

crisis , all of the planning work will need to be completed beforehand. The

most time consuming part of the devel opment of shel ter use plans is the

calculation of material and earthmovin g requirements. Rh feel s that it is

particularly important that this part of the planning be completed before a

crisis occurs. This implies that the data needed for making these

calculations will also be developed. These data include the allocation of

peopl e and identification of the shelter options to be used. If these

planning tasks are completed beforehand , and if there is a person available

within each host county to imediately begin the completion of the shelter

plans in the event of a crisis , RTI is reasonably confident that the plans

coul d be successfully implemented. This means that the survey of available

materials and equipment , the allocation of materials and equipment to

specific shelters , and the implementation of the shelter plan would all

need to be completed within a three—day period of time. This could be

accomplished only if adequate personnel are immedi ately available to

complete the plans.
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SHELTER UPGRADING DATA FORM

Building Name , ip ’1~ ~~~~ SL /~:7~~/c’~ ecFac . No. J~
1c

Address ~ 2’O ‘i f 0  IC 
~~ 

.5 .sih ~~r s/ / 2~ Or~s-L~ 1~~~~Ih[TIlL - 

~j •• 
L 

Upgrading Actts

H- -~~~ -i--- -- --- ---~-- - ------ .- .-
3

- 

-

~~~~~~~~~~~~~~~~

rt~
_ _ _ _ _ _  

See attached pages for— _ _ _ _  — - definition of upgrading
- - - - -- - • _ .  codes.

_ V

~~~~
_ f V

Sketch: Scale7~~).o’ 
- — V

Shelter Story B
Spaces: Existi ng 0

Upgradable ,/3(
Ventilation Requirement I).3(O cfm

Soi l Requi rement: Tool s:
Exterior Walls ~~~ yd3 Saws 

_ _ _ _ _ _ _ _ _ _ _ _ _

Overhead Picks V

(Fir.Abv.) /0 / yd3 Axes 
_ _ _ _ _ _ _ _ _ _ _

(roof) .— yd~ Haniners 
V

Total / ~ / 
yd~ Shovel s 15”

Material s: Labor: 
V

2” lumber —‘ if Carpentry — man-hours

V 4” lumber ~~~~~~~~~
— if Excavation /J.� man-hours

Plywood 3/..�” ft2 Machine opr. 
_ _ _ _ _ _ _ _ _  

man-hours V

Na i ls  —~~~ lbs

Equipment 
_ _ _ _ _ _ _ _  

yd3 hrs
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UPGRAD I’IG ACTIO NS

Code Action

1 Install intermediate supports (as i l lustrated in Figure A —i )  at the V

positions indicated on the shelter sketch.

2 Board up all exterior openings not used for access or ventilation (as
illustrated in Figures A—2a , A—2b , and A—2c).

3 Place soil around all exterior walls to the full height of the floor or
roof above the shelter (as illustrated in Figure~ A— 3a and A—3b).

4 Place soil on the floor or roof above the shelter to the depth
indicated (as illustrated in Figures A— 4a and A-4b).
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FIGURE A-I I LLUSTRATiON OF INTERMEDIATE SUPPORTS
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FiGURE A-2a. PLACING BOARDS OVER EXTERIOR WALL APERTURES.
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FIGURE A-2c. iLLUSTRATiON OF BOARDED OPENINGS.
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FIGURE A-3a. PLACING BERM AROUND EXTERIOR WALLS.
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FIGURE A.3b. PLACING BERM AROUND EXTERIOR WALLS.
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FIGURE A-4a. PLACING SOIL ON SLOPED ROOF. 
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FIGURE A-4b. PLACING SOIL ON FLAT ROOF .
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SHELTER UPGRADING DATA FORM

Building Name CdM~hn 
(~,//,sie~i ~~~~~~~ /C~2/2i7C.. Fac . No. fo

Address ~ ~~~~~~~ £ a,’~I~~ 1/;JIa,~ L,.ii & ~ a/C ~
t/

~
- I Upgrad ing Actions

T
~~j t ’~~~II ~1 1! 

-H-1

LT 1-- It
ITTI 

- 

- 

~~~~~~~~~~
::-
~~I4TI

I 1

- V - -

~~~~~~~~ I -

- — ~~~~~~~ 1 V - - -

V ~~~ L.~ See attached pages for
I I 

_____ ___________ 

V definition of upgrading
V - _____- __________ — ________ — codes.

L I ‘1~°( LJ _
Sketch: Scale J”~-~go’

Shelter Story 
______________

Spaces: Existi ng 0
Upgradable ggo

Ventilation Requirement ~~3 O0 cfm

Soil Requirement: Tools:

Exterior Wails / ~/ 4~/ yd3 Saws 5’ 
—

V Overhead Picks 
______________

(Flr.Abv.) .—~~~~yd
3 Axes 

_____________

( roof) ‘72~ yd 3 Hammers 
_____________

Total 
- /~

‘ ~
,/ yd3 Shove l s 

_____________

Materials: Labor:
2” l umber . ‘27.~

’lf Carpentry 
_________ 

man— hours

4” lumber ~~~ if Excavation 22..~ man-hours

Plywood 7~ O ft~ Machine opr. 
_________ 

man-hours

Nai ls __________ 
lbs

Equipment 
_________ 

yd3 hrs
A-lU
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UPGRADING ACTIONS

Code Action

1 Install intermediate supports -(as illustrated in Figure A—i) at the
positions indicated on the shelter sketch.

2 Board up all exterior openings not used for access or ventilation (as
illustrated in Figures A—2a , A—2b , and A—2c).

3 Pl ace soil around all exterior walls to the full height of the floor or
roof above the shelter (as illustrated in Figures A-3a and A—3b).

4 Pl ace soi l on the floor or roof above the shelter to the depth
indicated (as illustrated in Figures A—4a and A—4b).
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2” BUTT PLATE —.._. I
UNDER JOISTS --- ~~~~‘ V

2” VERTICAL MEMBERS
ON ~~ CENTERS WEDGED

V - FIGURE A-I ILLUSTRATION OF INTERMEDIATE SUPPORTS

A— 12
, 

~~~~~~~~~~~~~~~ - -_ ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V 

-

_ _ _ _ _ _



V ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
V~~~~~~~~~~~~~J~~~~~~~ 

- - 
-
- - -- ---‘- - - - - ----- -- -- -

-- .—. -..— —. ‘r. -

— 

I

FIGURE A.2a. PLACING BOARDS OVER EXTERIOR WALL APERTURE S.
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FIGURE A-2b. NAILING BOARDS IN PLACE.
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FIGURE A-2c. ILLUSTRAT iON OF BOARDED OPENINGS.
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FIGURE A-3a. PLACING BERM AROUND EXTERIOR WALL S.
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FIGURE A.3b. PLACING BERM AROUND EXTERIOR WALLS.
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FIGURE A-4a. PLACING SOIL ON SLOPED ROOF.
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FIGUR E A-4b. PLACING SOI L ON FLAT ROOF.

A- 16



-5_ -5_~~___-5-5-5~V V V V _ - -~~~~ — 
~~

-5’•-51~ - ~~~ ‘ - ‘V ‘-5 --

DI~ T~ I~ U T I U N  LIST

V Add resses N o.  of Cc~12s

Defense Civil Preparedness Agency
Research
ATTN : Administrative Officer
Washington , D.C. 20301 60

Assistant Secretary of the Army (R&D)
ATTN : Ass i stant for Resea rch
Wash i ngton , D.C. 20301 1

Ch ief of Naval Researc h
Washington , D.C. 20360 1

Commander , Naval Supply Systems
Command (0421G) V

Department of the Navy
Washington , D.C. 20376 1

Commander
Naval Facilities Engineering Comand
Research and Development (Code 0322C)
Department of the Navy
Washington , D.C. 20390 1

Defense Documentatio n Center
Cameron Station
Alexandria , Virginia 22314 12

Civil Defense Research Project
Oak Ridge National Laboratory
ATTN : Librarian
Post Office Box X
Oak Ridge , Tennessee 37830 1

Director
Lovelace Foundation
5200 Gibson Boulevard , S.E.
Al buquerque, New Mexico 87108 1

Mr. Edward L. Hill
Researc h Tr iangle Ins titute
Post Office Box 12194
Researc h Tria ngle Par k, North Carolina 27709 1

Chief of Engineers
ATTN: ENGME—RD
Department of the Army
Wash ington , D.C. 20314 1

- ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 
- —  

___



~ISTR I~UTION LIE’ (Cc nt~~~ed ’

V Addresses ~ O .  L,f  O V V
~~~

Comman ding Officer
U.S. Naval Civil Engineering Laboratory
ATTN : Document Library
Po rt Hueneme , California 93041 1

AFWL/Civi l Engineering Division
ATTN : Technical Library
Kirtland Air Force Base
Albuquerque , New Mexico 87117 1

D i rector , U.S. Army Engineer
Waterways Experiment Station

ATIN : Nuclear Weapons Effects Branch
Post Office Box 631 V
Vicksburg, Mississippi 39180 1

Dikewood Industries , Inc.
1009 Bradbury Drive , S.E.
University Research Park
A lb uquerque , New Mexico 87106 1

Mr. William H. Van Horn V

URS Researc h Company
155 Bovet Road
San Mateo, California 94402 1

Dr. Rudolf J. Engelmann 
V

Energy Research and Develo pment
Admi n i strati on (DBER)

Washington , D.C. 20545 1

GAR D, Inc. 
V

7449 North Natchez Avenue
Niles , Illinois 60648 1

D i rector
Bal li sti c Researc h Laboratory
ATTN : Document L ib rary
Aberdeen Prov i ng Groun d, Maryland 21005 1

Civil Engineering Center /AF/ PRECET
ATTN : Techn i cal L ib rary
Wr ight—Patterson Air Force Base V

Dayton , Ohio 45433 1

D i rector , Army Materials and
Mechan ics Researc h Center

ATTN : Techni cal L ib rary
Watertown, Massachusetts 02172 1

~~‘ 
- 

—~-- — — ~ - 
~~~~~

_ _
~~~

__
~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ -

~~~~~~~~~~ ~~~~~~~~



__________ -5—

DI ST~~~JT~~ L:~ T on t - n~~~’

Addresscs ~o. of Copies

Commanding Officer
U.S. Army -Combat Developments

Command
Institute of Nuclear Studies
Fort Bliss , Texas 79916 1

Director , U.S. A rmy Engineer
Waterways Experiment Station

ATT N : Document Library
Post Office Box 631
V-icksburg, Mississippi 39180 1

Mr. Don ald A. Bettge
Researc h V

Defense Civi l Preparedness Agency
Washington , D.C. 20301 1 V

Dr. Lewis V. Spencer
Radiation Theory Section 4.3
National Bureau of Standards
Washington , D.C. 20234 1

Mr. Anatole
III Research Ins tit ute
10 West 35th Street

V Chicago , Illinois 60616 1

Scientific Service , Inc.
1536 Mapl e Street
Redwood City, California 94063 1

Mr. Samuel Krame r , Ch ief
Office of Federal Building Technology
Center for Building Technology
National Bureau of Standards
Washington , D.C. 20234 1

Dr. Clarence R. Mehl
Depar tment 5230
Sandi a Corporati on
Box 5800, Sandi a Base
Albuquerque , New Mexico 87115 1

D irector, Defense Nuclear Agency
ATIN: Mr. Jack R. Kelso
Washington , D.C. 20305 1

Mr. Bert Greenglass
Director , Office of Administration
Program Pl anning and Control
Department of Housing & Urban Development
Washi ngton , D.C. 20410 1

I-

-- ~~~~~~~~~~~~ 
- 

~~~~~~~~~~~~~~~~



~IST~~~L T I O ~ LIST (Ccnti o’je~i)

Addresses No. of Co pies

Los A la~;os Sc~entific L a L c r ~~~ ry
ATTh: Document L i brary -

Los Al amos , ~~ Mexico 87544 1

Mr. George N. Sisson V

Research
Defense Civi l  Preparedness Agency
Washington , D.C. 20301 1

Nuclear Engineering Department
Duncan Annex
Purdue University
Lafayette, Indiana 47907 1

Mr. Luke J. Vortman
Division 5412
San di a Cor pora ti on
Box 5800, Sandi a Base
Albuquerque , New Mexico 87115 1

Director , Defense Nuclear Agency
ATTN : Technical Library V

Washington , D.C. 20305 1

Emergency Technology Division
Oak Ridge National Laboratory
Post Office Box X
Oak Ridge , Tennessee 37830
ATTN : L i brar i an 1

Technol ogy & Management Consultants
330 Washington Street
Suite 613 V

Marina Del Rey , California 90291 1 
- V

V 

_ _ _ _ _ _  

j V

~

V

- ~~~~~~~~~ — V V V V V~~~~~~_ 
- 

-
— ~~j’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -

~~~~~~



— --5
-

~~

-

~~~ 

-

~~~~~~~

— - --5—---- --
~~~~~~~~~~~~~~~~~~~~

- 
~~~~~~~ ~~~~~~~~~~~

0 — V - t _ _  —

V V_ ~J 2 ~~— c — —

_5 ~~~~~~~~~~~~~~~~ I
t C — C —

~~~~~~~~~~ ~~~~~~~~~ I -
~~~~~

-
~~~ 

~~~~~~~ V

Sd 0 t . , d
L~~~~ C Q~~~ — — — = 0 r  C

I .. , ,a .’ 0 :  I

- ~~~~~~~~~~~~~~~~~~~~~~
S O  _ I so  - V

— _ V5 C V!3 - — ~~~ O C ~~ -

-

~~ — , ~~~~ ~~ .= 
— 

~~~~~~~~~~• a O  -~~~ C 3 0  —. , & O
S i S J C’Vd S W L V O C  V V J ~~~ S d d ~~~~~~~ C

~~~~~ 2~~’-~~~L~° ~~~~~~~• 
~~ 

V b. 5 Si 0 4 ‘ 5 — — — Si -m 4 —

2 d

~liJ-~ ;il~
~ I ”

~~~d V~~~~~

=~~~~~~
V
~~~~V X

-5 ~~~~~~~~~~~~~~~~~~~~~~
LJ~~~~ O 0 4 •~~ ,0 O ’ 0~~~~ VJ = c- V_~~~- I_V - 5 V V’~~ _ 3 • ~~~V~ 

V
~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 0~~d~ a — — — :  -

~~~ _ 5 C V f l  ~. J _ , J C C  C~~ d _ c J - ” _
fl C ~~ - — V3 ‘0 ~ • Si ~fl = ~~ V —

~~~ — V  _ 5 P C J Si C O V - —  _ — _J _ . d_ , C 0 ,a a 0 :~~~~~—
L C = 1 — = *S I? I~ .0 •- -~ — = — 0 — = — tV V-m — ~_ A

-i

- V

-~i~~

5 O C  C .  I ,
V C C W  C C C  V C C _ 5  3 C V V .

Si I ; — Si
• C ’ 5 .~~~ S. V
‘
~~ . :~~:-!~~~ I

Si — ‘ ‘ C  d. S d S i
0 0~~~~ z S C L

— C~~~~ — W S . .  ‘-. C~~~~ — v - - -—

~~~~~~~~~~ ~~~~~~~~ 
~~~~~~~~~~ ~~

I ~~~~~~~~~~~~~~~~~~~~
I -

C —  -

— .  ~~~~~~~~ 
_.
; —~~~£~~~ —~ 0 - s i ,, — — e a  s a  —

~~~ ~~~~~~~ — — C a

~~~~ 
— , ~~~~ • ~~~~~~~~~~~~~ •C a ,  - a  , • C o  — 1~~~0 - a  .o  —

~5O~~~~ :

~~~~~~~~~~~~~~ !- I~~~~~~~~~~~~ ~~~~~~ ~~~:::~~
0 C  I 

~~~~~~~~~
4 I ~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~ 

V
• I Z eV . .V _ C _ ~~~ C S i V C _ .,t  Q .- C~~~~~~~~~~~~~ C t 5 , V

— — V =~ — -5 ‘0 0 S • - — CS — V-5~ — S • C C C
— CI Cd S i , C  — 3d Cd SI

V - V — — C -‘.‘ C V - - 5 O Z  — -- • -, - V

~~~

— 0

~~~~~

t 3 a h - 5 .- — — —  ~~~ O~~ 1 V Z  a
‘0 V 0 — 3 d 0  3) C C V , ?. t 3,

••I~~~~V V 5 ~ I ~~~=~~~~~ -~ — ~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~ ~~~~~~~a.~~~r 3 ) A ’ 0~~~~~~~ V •~~~ S... r t j o t~~~~~~~~ ,,  V


