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PREFACE

The work reported herein ic a portion of a seisrd c research program

conduc ted by the U. S. Army Engineer Waterways Experiment Station (WEB)

and sponsored by the Project  Manru ~er , Remotely  Monitored Ba t t l e f i eid

Surveillance Syst em, U. S. Army l iateriel Development and Headin ess

Command, For t Monmouth, New Jersey , under Project No. 1X’T614723DL73

entitled “Target Signature Data Base Study .”

The work was under the general supervi sion of the Chief, Mobility

and Environmental Systems Laboratory (MESL), Mr. W. G. Shockley , the

Chief , Environmental Systems Division (ESD), ~~SL , Mr. B. 0. Benn, and

the Chief of the Environmental Research Branch , ESD, MESL, Dr . L. E.

Link. Technical supervision and guidance were provided by Mr. J. H.

Lundien, Elec tr ical Engineer , ESD, ~~SL. This report was prepared by

Mr. M. A. Zappi.

Director  of WES during this  work and preparation of the report was

COL J. L. Cannon, CE. Technical Director was Br. F. H. Brown .
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CONVERSION FACTORS , U. S . CUSTOM ARY ff4 METRIC (s I ) A NI )
METRIC (Si) TO U. S. CUSTOMARY UNiTS OF MEASUREMENT

Unit s of measurement us ed in th is report can be converted as follows:

Multiply By To Obtain

U. S. Customary to Metric (Si)

inches 2 . 5 14 centimetres

feet 0.30148 metres

degrees (angular) 0.017145329 radians

Metric (SI) to U. S. Customary

centimetres 0.3937007 inches

dec imetres 0.3280839 feet

metres 3.280839 feet

kilometres 0.6213711 miles (U. S. statute)

square kilometres 0.3861021 square miles (U. S.
statute)
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STATUS REPORT lCd hLo~-~ ION Cl ” S ITES FOR BACKUROUNI)

NOIS E S f C NA T U RR DATA BAB E DEVF :1 OPr4EN’r

PART 1: INT R ODUCT ION

1. The major objecuive of’ ~he Remotely B n i to red  Batt lefield

Sensor System (REMBASS) is t r  devtlop seinrni c and/or acoustic sensors

that can identify arid classify vasious kinus of tor ’~ ets (such as tracked

and wheeled vehicles and i’ eri walking ) in ,ii’corso world environments.

Such sensors must be able to discriminate between signals emanating from

the targets and signals Generate-s by background noise smecos present ~ 11

a given area . The amount and k’irdo of back~ i cur~U noises are the result

of natural conditions or featuses found in tIre area (meteorological con-

ditions , drainage systems , vs ~~ tu t i v e  covet’ , e t c . )  and of’ cultural fea-

tures and level of deveIcnr ’i~ :r t  (the r r w 3 l e t  r i f le  classes of roads , de~-ree

of urbanization , agricultural :r ’octines , etc.). From a statistical

point of v iew , it would be highly d e s i r d L c  n obtain characteristic

backoroun d noise mixes in all worldwide er,-:ironments of s igni t’icant

area! extent . However , such a task is economically impractical , and

background noise data obtained at carefully selected sites are ~xtrs,~ —

elated or interpolated for ore at sites of operational interest to tIcs

Army .

Objective and Scope

2. The objective of the work reported herein was to study known

or estimated noise data sources for areas in West Germany and t h e  Middle

East (Jordan), and match this information to sites in the United States

that could be used for REMEASS sensor testing . Results of such testing

would enhance the REMBASS background noise signature data base.

3. Map studies were (0 or- iso ted to:

a. D e f i n e  the spn t ial relation of pot ential background noise
‘- r ) l i r( ’e G  to eac T i other in WerO Germany.

14 
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b. Define the spa t ia l  r i-i  at i  Ofi of pot.t’r I ru b r i g  kg roun i no i se
sources to each other in eastern Jordan.

c. Select sites in the Unit ed Stat es that are cons idered  to
have mixes of’ background noise sources similar to those in
the areas stud i ed in West Germany and Jordan .

Approach

14. The procedures used in th is  study were essentially those pre-

sented in Part IV of U. S. Army Engineer Waterways Experiment Station

Miscellaneous Paper M— 7 5—lO , “Rationale and Plan for Field Data Acqui-

sit ion Required for the Rational Design and Evaluation of Seismic and

Acoustic Classifying Sensors,” No vember 1975. The general approach

followed is outlined in the flow diagram in Figure 1.

5. The selection of data collection sites in the United States

(Figure 1) was based on the following assumptions :

a. In two regions with similar environmental conditions (soils ,
relief , meteorology ,  vegetation , geology , etc.), seismic
and acoustic energy will be generated and propagated in a
similar manner .

I. Seismic and acoustic energy sources (as defined or inferred
fr om reoent good—quality maps and aerial photographs) ,  espe-
cially those of natural background noise sources , can be
used to deduce similar it ies of background noise signals .

c. Composite se ismic and acoustic signatures are related in a
predictable way to the energy generating sour ce, the prop-
agating medium , and the d istance from source to sensor .

Because the U. S. Army Nobility Equipment Research and Development Com-

mand (MERADCOM) had requested that, for economic reasons , sites be

select ed as close to Fort Belvoir as poss ible, the Atlantic Coastal
Plain was the primary U. S. area considered . However , the study had to
be extended to the Edwards Plateau of southwest Texas because the re-

gional physiographic characteristics of eastern Jordan could not be

identified in the Atlantic Coastal Plain.

Strength of the Approach

6. Experience has shown that a number of environmenta] features

5 - 
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produce background noise sign atures charact eristic of a given location

or t e r r a i n .  In des igning  classifying senrroi’ rr , the ipproach  usually

taken is to design the sensor on the ~~~ sis of target or source sjgrcij r;

measured or recorded in the f i e l d .  However , t h i s  is not always po ssib le

or feasible in foreign countr ies .  As an a l te rna t ive  approach , it S O t  as

t rude rrt . to ge n e rat e  a data bank of s i g n i f i c a n t  s ignatures  on the L~~ is

of s ignature  data , either m easured or i n f e r r ed , obtained from a — rrin’ cful

study arid an a l ys i s  of selected locations and fea tures .

7. In most instances , based on known physiographic conditions

(i.e. terrain and climate), good correlations can be made between nat-

ural features or signature sources found in similar geographic locations

or ’ areas. Also , in most cases , acceptable levels of s i m i l a r i t y  can be

established between background noise signatures generated ‘by cultural

sources or practices that are indigenous to comparable geographic areas

and countries .

Limitat ions to the Approach

8. It is difficult to establish similarity in background noise

signatures from foreign areas , e.g. central Europe , with those front

areas in the United States without measured signature data. A map study ,

such as des cribed herein , can provide only indications that the back-

ground noise sources are similar . Differences in cultural pract ices
and development , even between West Germany and the U. S., make the

extrapolation and correlation of identified signature sources uncertain.

The problem is accentuated when signature sources der ived or in fer red

from a map study of such divergent cultural environments as Jordan and
the U. S. are involved .

9. The terms (types) used to identify some of the signature

sources were selected on the basi s  of mapped data and frequently the

terms were too broad or all inclusive . This can result in misleading

o s~nat’irc source data interpretations or assumptions , particularly in

the case of background noise signature data derived or i n f e r r e d  from

cultural fe a t u r e s .  For i nst ance , the types and quan t i t i e s  of sources

7
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v -i c one of’ t h e  ma i n n  c onnr t ,n ’ai  ni t _ u imposed o n  t i l  : m t u iy . Time - tund fu n i d i m n g

1 1 m r r i tat. erie vt -n’ - also v t - n y  i i ! -  r -  n u t ;  t I m  IS h i e c  luded t ine  poss ib i l i ty  of ’

i , lt a i  ni i n n 1 ’ ‘ o u r ’ : t. t c r r m -t i  m m in n  f’ ‘m i m i ( ion , such as aer i al -Irotograr hnnu , in

he m i r c n i m m  1!’ h i  t- ’ ~ - m t .  A r m ~- ri 5 1 ,  of available r ;ources cm ’ in t ’e r’l! nit ion

ef ,  -m isc  I un te l  I i  g e -n i c e  Agt ’rrcy ( P T A )  arid l ) e f c n n n r e  M ap ping  Agcncy (PII A ) r e—

- h i t  t in , ’ rtna;o r or te r - Imi l  photographs available for  , l o rd r t n  were

a Lu 10 yt - a m s 01 1. J i i m : w i m e , in the U. S. m i n i - I  Wem m L 1Iernn -~niy , ‘ h a - n ” ’

I n  a - im r eed f’: n’ r n :cent ae r ial pliotogruit b mn and rnra lom for  t e n  O n  0 nrfl’il —

vm u jc :r~ :,u . T I n t ’  r’ ’ ’q t n em ;  by lE’PAD COM tha t  s I t i - ~ be nt ’  ic ’ t c i  n r c  clo se

a m  nocsh Ic ~e r ’t, Belvoir (paru grapln 5) n, r mn c also , l~~) a l e , r c : r  ext ’:o~
ml I i r t i  long f a st e r  i nn  the - -l ec t ion  of study areas . H w ev c r  the adver :x-

e n f ~ ct s  of ‘ hes~ - - m n s t r m i i n i f l g  f a c t o rs  were m i n i m i z e d  -eca nse of’ -x J m n i —

‘ro.n t - g a i nt ’i ‘n ’s-;’ wocidwide t e r ra in  studies in -I  analyses previously con—

moe t in d  ty tIne i~I-S .

Rat ion a le  for Select,ion of Fore ifn  Study Areas

13. The foreign study areas were selected pr imar i ly  on the ba s i s

of known, regional physiographic characteristics of each count ry ,  and

on the basis of cultural  pract ices  and condi t ions  determined ‘mom i ntel-

ligence data (unclassified and classified ) available and f ield informa-

tion and experience acquired by WES personnel in diverse geo rrapliirai

areas (e.g. West Germany , Middle East) during various field studies .

These known regional conditions greatly reduced the time and effort

required for selection of the study areas.

Rationale for Selection of Source Material

~~~ Onc e the regional le terrnr inat ion or ’ t i e  s tudy  areas was made ,

WES- reports , f i l e s  and o ther  daton sources ( e .g .  DIA , DMA , Uni t ed  States

Department of Agr icul ture, ar id r i t e - C St m i t e s  Geological Survey ) were

contacted to determine the  l , y r m o n  ard mott les - f  maps available , the

availability and nt:lequacy of photograph i c  coven’ m ig e , and the  v in tage

(da t e s )  of r ep o r t s , cap:; , and other imif ’ur’ m -ntl o ni tin t could be readi ly

9
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e b t a i n i e - 1  . Based on thin se-n n a ’Ii , i t  w’ r m  i t -  t - ‘ n a n i  n i -C that- the U S C  of a v a i l —

m i b ie t o1et~t-aphi c maps wa.n t h e  c o n  fe- m n: - I I I  ~
- way to devt - ’i op t he s o u r c e

data I m e n u, required fo r the  ~tu i  w i t h i n  t I n ’ p r ’ : m c r i l - : - i  h C n n n d in n c arid t inne

I im it at  u n n m . 13cr loss M’7 1i 1* ( 1:5 0 ,000) an I o n  W e r e  ccl in’ t i - I for the s t u n h y

in We,:t . (lermany , St oics K737* (1:50 ,000) r naj: m wen -c s e l - ’ : n ted I c r  e cru t ern

Jordan , and 1. 5—m m seri o ** ( l : 2 i ~,O00) maps were selected for tine United

St un t  en .  Although 15—mini se- ;’ies** ( 1:6 2 ,500) top o graph ic maps , a more

compatible scale , were available for most areas oh ’ i n ter e s t  in the

U.  S . ,  they were not selected b e r a u n u e most of them were dated in the

1950’ s , thus making t he i r  inform a t ion  too m m -h ; -ml -te  f ern -  p rac t ica l  use

in  such rapidly changing n i n a - a c  as the A t l ant i c  - oarsto.l Plain region .

* Mmnpir  I n n  t h i s  ser ies  may be mb t ’ i i r ~c - I  fr -rn t l n t -  DefT rice 1-tn t I ng Agency
** Tao-: in this series may be c I i t ’ n in e i  fr -rn l b  I .  S. Geo log i ca l  S;;r-voy
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PAl- - I  II: WES’I’ dEl - I l - IAN I  3 IT1- ~

Gn ’n e rm i i  P h y n i  n ’r m tp hy  t I-n--nt fT-r’:r n :inny

15. The country rang,’ be d i v i d e d  I n t l  u ‘ - ann - e’ i i n n  n i n y n m i o g,raphic  uni  tm:

the N on - t b  German PIe i n n , t i me ‘c u ; t  roil Hi  gin I an  is min i P l a i ns , the  Southern

Plain , and the Iii g I n  i ’ I o n n m n m i m , m n . Ar m i m n : m ! e ’ e-t  i ii :  of s t -icc  t ed  topographic

maps indicated that , exc ept  (‘or n i few I r~~ r i1 cui 1 m cm i i  n atures ( e . g .

recm-cational areas or parks ) , r r i r :mt  of t ime cultural n-i nn ,I natural  character-

is t ics  fourd in t i n - C e n t r a l  H i n r i n l a n d s  amid P la ins  rind t ine Sou thern  Pla in

would be found in t i n e  N o r th  d e i - r n r - rn Plain an- i  i t  wa: , t h e r e f o r e , chosen

for the m a p  study . Because of t I n e  importance of’ mechanized wan-fare , the

High Mountains uni t  was not considered to be s ign i f i c ant  for this  study .

The North German Plain is a flat, to rolling , broad lowland , which corn—

prises about one third of W e st  Germany . It extends southward from the

North and Baltic seas to the northern fringes of the Central Highlands

and Plains uni t , where it grades into a complex of rolling to rough

hills , low mountains, and interspersed plains of vary i ng size’S . Coarse—

grained soils , mainly poorly graded sands , predominate in the North

German Plain.  In f lat  areas , e.g. coastal flats , the poorly graded sand

is overlain by a su r f i c ia l  layer of either silty sand or organic silt ,

which ranges in th ickness  from a few cent imetres  to about 0.50 m.  F i n e —

gra ined soils are widely di stributed but are l en s  extensive ; they con-

sist  mostly of low plast ic i ty  clays and silts . Highly organic soils ,

chi efly peat , are generally found in flat areas and depressions and are

the least extensive . Bedrock is largely covered by unconsolidated de-

posits more than 6 m deep . 14a,jor river valleys generally trend

northwest—southeast  and nor th—south .  Most streams are wide , deep , and

slow flowing. Narrow , low bogs~ f requent ly  flank the drainageways . Feat

bogs , marshes , and drainage ditch es are most cortsnonn in the coastal areas

of the north and northwest. Differen ces in the r r lnng e  of temperature and

the amount of p rec ip i ta t ion  are not g rea t .  The mean annual temperatn re

is estimated to be 9°C. Annual  average r a in f a l l is mid-cut 80o tarn.

11
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‘ -~ lo- - l i o n  - - Ii’ Ic  Ar ’ t -a: -

iC . j-:; ice ’d on th c’ r r ; n t i -  - - t -ody r - ’ r O ~ ’t cC i i i  r ;t r t  IV , n -l E n ’ M i :mru el l aneou s

Paper 1 - 1 — i - —id  (p rin’ nign- m nr m i , ~), t h u  - c i  th e  n yc- i m n ’ t ” n J i n i c  a t n u  cul tural c on—

ii i t  ion ;:’ h -Th or ;  I to n r ;v r c i I I n  Wc: t .  h ’nntn u n un y , r l r r ’ e  - it  udy areas were se—

lected in (hi ’ N o r t h  d c n ; ’ - n  Plain: tIne i-:rn,.1 Oldesloe , he Wi e tze , and

the I~n n r ’ n - -ni  t o e- a ; ;  ( I i  c-U1’e 2 )  . ‘l’he 1:50 ,000 1 :;or :ruin hn Ic ’  suadrangle of each

area d n t ’i nes the  ‘i ’  ) n ” n n t r h~~: l i m i t m m  of each stud y area .

Scl -c-- t l uni o l ’  3annnplini~~~Foint :m

17’. Sruurrl rng points in en- cl -study ar e— n Wn 1-0 nnCItn ~’tC-l on the basis

of observed oul too-i l devel-c r u n n - nt an I ge n er a l  t en - e g r a n s i t rends , so as

to obtain a good r ecr ec-etn t : rt  I cc, c-f t h e  v-an -cur ; n atur al mi n d cu l tural

features found in each area . Ten s ap l i n g  t o in t s  wer e -  selected in the

Bad Oldesloe area (Sheet  L 2 J I R ) ,  10 in the Wiet ze areri (Sheet L33214),

and 6 is the Duren area ( S h n ~ e L 51- it ) .  The (niivernal Transverse Mer-

cator (SrI - I ) 1000—:: gr id  cuord i  note s  of et iO n .  icr tin. ’ point selecte-i  - n r c

s iven in Table 2.

Po t - n ,  En - t n” cs I l en-rn annd r nrqrrn nj~ i-an n

18. Each sampling ~om n t  was plotted on the toen-ceram:hic quadran gle

of the  s tudy area . The sam m :iir - - points we;’-~ used as reference or center

p o i n t s  to inventory the vnu’isna-c areas t o m ’ : n n n r J m e l  w i t h i n  the quadrarn~tle.

The c a p o i n -  proce :i ;nres iieocnilc- i in Part 25 ci ’ the Wi’S bnn ;000 cited above

were then used to I r,ven i t o ry  the ty r ’e nm and mnum r~b eF of - -- c c u r r e m m c e s  of po t e nn—

t i - a l  t-ickgro’nnd noise sources fn n f l c j  w i t h i n  each of ti;n’c- e-- c;’eci f led

in t e r v a l s— — 0 . 0 — 0 . 5 ,  0 . 5— 1.0 , ar t -I 1 . 0— 21 . 0  Pci . Source d a t a  recorded and

compiled for each m acpi Th’ pc-i en. are ~i’c’ ’rn in f- n-I e 3 ( -v :ntudv  0 0 c r ; . : .

A su~n~niation of’ all noise snore r s at a  i:;v.~rrt or i ’:d in t: :e - three study

-a cen i u mapped in the  North ierrt ;unrn Plain ;r gnarl: ic—i l il’ nn ’e , - i ’r , t c d  in

F igu r e  3. Source data obta ined in the Fulda mnn’e’t  s t n i  ;, ‘ (Sheet  L552 1n )

rrc- v~ ‘u - _n nly r n r c - r t ’  ‘1 i n  ( , nn c  WEB c - i t -er , were analyse I to en’ r ‘ il,-i 1 , m h :  ‘ b n n  l
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t hey  wer e s innilar to  m u ; J  C o rn y  L a t c h w i t ; ;  t h i n ’ - i n t l m l  ~, h b  n i L  m e - i  in ; thin

study . Thus , it wm t , - Ic’; c~ t ’ i t n c , 1  i n 5  L t  l i n e  I - ~ ‘ n’,; ’ n - n r ; i  nois i-  :mi n i n ’ ;’€- data

obt ained i m m t he  t ln r e ’.n W t ’ :m t ‘ ‘ - t ” ; n r n :  n i  n e - n i ;  use ; in timi s snap ~~~~~~~~ wer e j im

accord w i t , l n  t ine  d n ; r , n i  obtr ’;imni - ; n m  t b n e ’ m 5 J ( i n n  ‘1 ’ ’ - ’ .

15

— - — -— — —‘ - -- - —~~~~~~ —



— 
- — 

~~~~
- 

—

I’ART I T T :  , h , , \ 1 ,  ~- ! ‘ 1 ] d I

;1i’ rn t - r ’ ~ I I ’ h ; ’ r : -  I a : :  m ‘ - . ~ f ,~ - i-

I’ . Ms :m t - ‘ ‘‘ - r  m a I : ; m is  a ‘ 1 , n ’_ ;_ o  o 1 i i ’ ,~’ ~nt ’l m , ,  i - ’ : ’ ’ ’ Oh  ‘ n-

i e c n - r ’’ ~‘ l , i ’ h  O n i t , - O r n . ;  t n ; ’ b ,  cif , y ’ i ’ ~, Ir aq, n i n ~~L - ‘ i Ar’ -i I i .  ‘L’b;t ’ ” -r, - : , —

di r’ cur l s i st e m of t v ~ 1 ‘- I t s  O t ’ n I 1];: n - r o n  n- - o r .  to n : .  “
~ 

‘ m m -  - ‘ - 1  m r  h i -  I

n ’ s  I n n ’ I . ’ - t y  m n :tr’n; w ho n ;m ’ t’ a: ion; 01 t in e  I - n - n ’ h - - n ;  P l c - ’ - ( I  ‘~~‘ - n;  :r:n Ti I i - ”I

1 0 I ‘C- n )  - m n - I  ‘ n ;  - ~adi Al -tx - n i h - ’ : ~ , ( n  n ’ t t ’ ~ ‘c, n i  I - - -a I n i - - i ‘m t - i

°n~~r ’ of ; e n a i - n x ) .  -~ m~ n. m ’ s  1 ‘ , , n l ~~ c - b’ ‘ n - ’ -a’ , m n m , , - n ’ ; ’ r .  i s  ‘ 1 : 1 m m ! 1 ;

r i t a  1 W ’  nra , ; -  0 ;ri ,’ . n S  — n ’ a r - ; i c  m m i ’ s :  ‘, hc-’ - m i : ’’ n - r ’ ’, n  Pla l ’ , n u n i ‘ h i t  V ’ : : t , - n - n ;

h i l t s n i t :  - m t - t i m n m . Time E m ,’ ‘ - t ’~ P l a i n ;  is n-In ’ ’ ,’ ’ n t - - : ; , cmi ’ n b n n ’g U n - n ’

n n n c n t  1 t n e n . w i ’~’n 500 mi m iC intO-h on nn ie v e - t n t  l i - v - - I  m o n O ; ‘ m ’ ;e -n ’ ,- ’ ‘ n , -~~~- -1 - ’ i F ; ,  r , W - ,

~~ r a m  C L ’ n o; !:;;; . N~~;’ t l m  o r ’ ; ,p : n I r i t i t  ~n ;c , ‘ l i e - I ”  - ‘j r ’  wi- :”i :,’ sr  m t , ”-d ,

- l 1 a r n  — e n -e r r _ i - C  h j t ~~, m ‘, r ;n i t m i s ”  o n -  to  ihO m al ~-ve- th e  m I - ~In. 1-1-a ma- ol ,, n e l ,

I i n n ~ l,~ t a d  o.~ - 5_ i r , u t~ 150 m ‘ i t n ’ ~~e- ‘ e 0 1 : 1 1 m m , o~sc in -  i t h  -f

~~C mm 1-1- ,-~~ of t l n n ~ : I a I n ;  I: ; ;~~-i - - n’ 1 i i  a b’,’ cer n - a nn a ’ e- os-c r ,,’ ( - ‘ au - f ly  ii

a T read h - n  ~ n. f i~ -~~a it  ‘ ‘ x e - - mndu  ir on ; The Sr t t a l  A n  - -
~~~~ .: i n f’,’n’ -i - i

C m r - cr ’:a ’ s t h e  ~am ni ;n mn :;l cr s u e  Saudi A o l  i t .  , ‘- n n ; - i , :t 0 ’  h~~’

n a t C - c i n  ni h ’ - - :  1 1 ‘i n C  that cx ’-,rnd s west fnc - :’. S -at-a l A’. T ail ‘i\’ i “ 1 0 m g t b ;

m i n i ’ L o s- : l , ~~’ ! r n,’ ’ b n  i’n iu d i  f m : ’ _ i i - j -~ . F i m , ’ — - -r’ -- i i :, - mn c n l i s -  - n n m i i r - i ’ ,’ n I t ,

s i l t ’,- :1”- ,,’ a m i d  or ave l iy  clay ) o r e  “c it:  - r r: c - :nt of’ t I r e  r e i  cnn . (II a’,

at’ m I  : t a ; t i s i t y  occurs i n n  s c a r  - - i - c - h 1 c - 1  ar t - i : . So- ’n1~, ’ ~-r’ t i ’  - r

‘ravel - s i C  silty or clayep t ’ n ’- ;veI nn . m i f l t s n l L e  ( - s i t  of I i::ali I ’  l av a ;

- - - n i y  grad-rd  sand ‘in1 I i ’r’ mj ’~’el 1 im ~,’ e I  -
~~~ en t n - ’ - _ r~ Istone - - i : ; -  I a i  cog en l ie

,:eutdms n -nn border . The : n ’: ” ; :  of ‘t i e  c l am  is  c i ’, (1,’ ; 5 - - ’ - ; - ; - ’; , m j rn l , ns rrm n i t—

a ;rr’eam s ( w - a - I  e s) ,  w h i m -h  i - ’ n L i r ;  n - a i r -i l ’ ,’ ‘ ; :W ’ t r  A n t n . e - ‘~n ’ r n ,  : f h ; i s } : a r ;  nn nd

A (  - ‘‘;f’r der ’r e sn  I C - h i :  I n  i_ -n to - ’ e;’ m n -
- — n - l a m ;  min d I - A l l  A~ S I n - b ; un in u h i  A r nn ’f i a

t i n e  wadies - n - j r o ’ ,’ -eater’ - r h ,  f - -  n - i o n ’ c- n- i c-C m ’ a L t e r  n - t i n s  ti nn tt - -ir’~ no::t

liKe ly  to o a e 1r- r n - r n ; .  ea” 15 I v - n - I - ,
~~ 

i n -‘,n, l  1-’:;;’ - i i .  A ‘-“n. -c o r i n g — f e d

pools ‘an d I ak in  ann  - i n n  t oe  ri o ; ‘ t n ; — s e n ’ rI c - m t  of t in - :- -l ii n .  There ore

r1o t - ’ : O i  “ Y j r i  3 ’ r n ” , n -  m m  L h n  “ h e  i ’ m ’ : : ’, ,  r - m n  ‘ I t t  in. T h e  ~i V t ’ t ” - ” ’  ‘ 1 m 1 m ;  n a l  r a i n f ,_i i]

is hn], lhn- -m n ’ i n: (-119 w e n t ’  ‘ n ,  r’ ’ n n ’ i O n i  ‘m u 1 : t’ ’ - ’ ; , ’_ :3 o - t n t  an;i so;n(i n.

2 m m  t : - ; e  - 1mi: ’ r - n  ‘ , ; c a  ( - l i s n n n ’ : : n ’ m ; - - l a w ) ,  t i n  ‘ a v e r- i ‘c -annual n ” i i n f a l l  i n -
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n t b ; n c n ; t  ,~ i l )  mint . i , , t m n  -O~m nu’ i I t ’ - ’ - n ,-o m , t ,mr . - is ‘ - t I m ’ - , ;  ‘d i c -n 1 - , -  17 00.

‘ I t ’ - ‘ n i  - !‘ ‘ ‘ u i ,  A ’ - - t

20 . The ldit ’ n ’ - : - ;  - n m - - i  ( Fj ; ’ m n n ’ i -  L~ ) w n ,  : n e t ’ ’  I - i  5,; h I nt ’  Jor dan n ’tudI/

- i l _ i - - i ’ , n i r ’ i n t m ’  ;I’~’ b .’:’ - n:m ,’ I t Irs  c 1 , : : , , -  ‘ 1; - h i -  ,~~~, t 1  t m :  1- cr- a r- . The Mn t I’ra i

( m o n t ~2 l ’ in  I - ) l e f i m i n ’ :  t~~i ; n - t i  - ‘ I m u . : :  of t I ; - study

a r e-n i  w i m P h i  - ,wi- r : n m i n i  est i!I n ntn .1 ‘sL ;ñ kra ’ 
. ‘- :(- or ’ the  ‘ m m m i is in tin e

l- -t , n t n - nal l ’ I - i i n ;  it:: w i - n - - t e n - n i  n ; - -~n - g n n n is t i - an n;:  1 l i i m n c m j  U - t w i n - n  tine Eastern

l’ t i n  ‘ i n n - i  ‘ h ; c- ~ i- : t - -; ’n h i l l s .  the  t ’wa oh ’ “ m i t ’ n , lo- ’’ j ’ ’ - h  i n :  t i n e  east _

cen t r a l  r -n; r - t of t~ a r e - n , ,  i~ m i t o u L  15 ~m ;‘ - U ’} ,  of  t i e  ‘ ‘ ,‘t ’ f an  border cn n-I

about 50 kin rm m ” ’ ’t , h — n - ’r t i n e a s t  of i’nj mumn n ’ t r ;  , t 1 e C’t~ n l  t ’ sj  e # ’ , ‘; n ’ : Imui  . It is a -:

nna ,~ or tm ’ nnr ; : n pon ’t a t  i c - i n  center  in t i n ,  - no r -th o r n  - n i - i ’’ , , 0 of t ime  1-Ia n: Un r n  P la in .

f t  j n n  a ; ‘ n n ,i on ’  i i i , ’Fn w - i y C ’ ’ n n ’t on ’  in “- - 1 s t -m n ,Toi’ Imini , ‘ inC is on the  railroad ,

the  -only one in ~o m - Ian , that man n ; :  ‘ r on - , l’r~’mn nx,a’n n:n i n ;  Syria south; to Eas

en f l aqb  in ‘ - n m - - I - in n , w1 ;m r n ’ i- i t  - - ‘ c - u u m , o - c t s  w i t h  time roved highway that goes

to the I c’~. of  A qr id  -a .  ‘the T m ’ n ~n n i in ,  F c ’t r r i l exj n n ,  ( lm -:;n n nm tr ; y r,i “1 i n ~ traversc--n-

t ime t u n y  ar e- m fn’~~n r n northwe;n (- n c - u n , ‘ m O - i ’ : ‘ ~ I ;r ” - ’s~~}t the town of 1-la fr aa

‘rhere are 30 v i  11_i -en sca t t e red  ~ n ; im ’hca no (- t h i n :  sir -a

21. The liima frn ; area in’ nr ;o , n t l-~- r u ra l  and i; ’r se’;sltural  and is cc - r i—

s i - l i - r e d  to be m v- I ‘ e m i t _ i t ,  l y e -  cal’,’ of that ; mm ; - cn t ion of the  Eas tern  P 1:1

that  is m n r n 1 ; - r l a i n  by carbon_ i e (1 i n a e s t r n : € - ) rocks .  It -i s  not repre s€ -nnl  a—

t ive of tha t sect ion of t i m m -  p l a in ;  covered l’r vo lcan ic  (b a s a l t i c )  rocks ,

a c o n d i t i e r n  f’o u n - L  over Icr -ge _ii’i- ’ ns, -of t h i c -  P a st e r n  Plain and ad jo in ing

parts  of Syria and Saxn ’I i Arab ia .  ‘l ine r - i - a rt  rear -o n ;- to be l ieve  that the

“ bas,al t :m ” of eas tern  Ion- 1_ in c - mv ‘be q u i t e  v e : ; i c ’u i n u r , nj co n d i t i  on that

could seriously affect ant icin ri ’ i’d seismic ;‘I ,-m;n ;nu r e s.

Selection of Sampling I ul

22. Sixteen sampling p o i n t : m  were selected on t ime b _ i r i s  of observed

cultural t’~-mi ’,ures and t i c -  to j-o - ’r- irhi c Iiver sitv of the area . The In c-n rc - c—

r a m r - h i c  rini~- m b -we ; a r e l nj l  ively I ; “i n density of’ populat  i - mn h i  em - ” as con—

p - t n t - - i  t o  t he mn;o1 ’ i n  a r i d  m i n t - m i s  n o  t h i n ” erie - ’. .  t h e n - c  is also anti - n nn ursn m ’ tI i~

17 
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_ _  _ _

imigh  number of w a t t - n -  wells , mostly shallow hmn tnd — inng W in t i c , ri nmd n ’~~ s te rns .

They are usually found in the immediate vicirii t2 ,’ of villnige :; arid iso-

lated farm houses amid bui t h i n g ; ; .  The town ‘ii ’ Mafraq Ii ’ a major m i l i t ary

arid desert patrol post. Pno’_imm ;’o of the h ig h  c o n c e n m t m ’ n i t i o n  o f cu l tu ral

activities , special attention wet :; given to t i m e  se l e c t i o n  of n- n u t ’ t ’ - c i en t

sampling points to make cer-ta in  tin-n i t  a valid r e r m’ v- em entm t l , ive  sample w n in n

obtained of the potent ia l  background noise sources in th i s  s tudy area .

TIn e P11-I 1000—rn gr id coordinates  of each sampl ing  po l int  are given in

Table 2.

Data Ext rac t ion  and Summation

23. The inventory and n~~pp ing procedures used , as well as the data

extrac tion met hods followed , were those already descrl’tt-d for the three

study areas in We st Ge~~any (paragraph i8). The c o m p i lat i o n  of data

obtained inn the inventory of potential background n o i s e -  sources from

each sampling point is given in Table 3. Figure- 5 is a c-r rn r h i i c  presenta-

tion of the occurrence of noise sources mapped in thi s  area. The hin~}n

count of water wells and -dry weather roads on- trails reflects the physi—

ographic arid cultural environment of this geographic r egion. Likewise ,

because the town of Mafraq is mm important military pos t 1n the Eastern

Plain, the occurrenc e of certain military facilities , e.g. training

areas and firing ranges , should be considered very local cultural
conditions.

19
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PART 1V: U. S. A’rLAN TIc COA STA In PLAIN S ‘I ’FS

demner ;il P inys  im a g n - a l mI ly  of tb,  Pit m int i in’ ~‘oa; m In _ i l  i l - t i n

Th i s  p la in  is p un t  of’ the  l n m r n -, i- cc -nj, mt ni] plain of the United

F 
; t at e s  tha t  oxt ,on ~Ln for 3000 kin s i c - r i g  t ine  At , I m i n i  i - t i n - - i n ; -  I - l ul f coasts m imi

n ’-nm n g c’c in  w i d t h  t i-c-m n 160 to 500 1’::: . Tin ’ ’ A t  I ‘ t i n t  1: C’i m n i ; ; t a l  I la i n n  s t a r t s

_ it Lon e- I n - I _ m d and widens  m n n l ’ i J l y  :;out i w m iimi arc - a nn to I mn : l u d e  nrmuch of

Ne w J e rsey , i l o t n I w ,’ , n’ n ’ , ~I ’ir ’~’ 1m :m nd , am nd V i r g i  mmii i . I t  c o n t i n u e r  to the  :- -;uth

and 1 m m :  ludes ln i r g v-  i— ect  ions of ‘ i_ in  Cairo Fir : -., n , flt-’Oi’m ’l n t , and Florid- i

when - ,; i t mmne r -gin’ s w i t h  the eastern Sulf C o ’ t s t ’n l  Plain.  In ‘- he r -eg ionn

covered by t i ;i s  study , i . e .  the  A t l a n t i c  (‘u n t : t m t I  P l r i i n n  in Smiry land and

Vi rg in ia  (see ME1 RA PC O i~I request  in f ’n i r _ i e ’ m m i n b .  5), the p la in  is unde r l a in

primarily by Cretaceous and Tertiary sed’intnent~ary str’; m a that ar -c gener-

ally porous and r-:;tard, erosion by absorbing most of tine surf-ice water

runoff. The inner limit of tine plain , i.e. its western margin , is

marked by the Fall Line, a transitional zone between the Atlantic

Coastal Plain and the Piedmont Province, “in n S  zone r a n - k r :  t i , - break be-

tween the mainly crystal l ine rocks of the Piedmont a n d  tine sedimentary

rocks of the Coastal Plain. It is a zone of rapid change i n n  sn , re_ir’n

-radients , characterized by waterfal ls  and m n-ipids , wh ich act as an

effective barrier to advancing tidal sur ges in coastal streams . Chesa-

peake Bay divides the Maryland coastal plain i n t o  two m a i n  5~~; ’ t n O f l S

all of the plain east of the ‘bay and south of the Elk River is known as

the eastern shore; the western shore , or 11Maryland Main ,1’ extends west

from the bay to the Fall Line . The western shore is more undulating

and higher than the eastern n -Inc-re. Soils of the upper easter-n shore

are primarily learns; the lower area is chn:nn ’icterized by stiff clay soils.

Sandy and loamy soils predominate- in the western shore , except along the

lower edge of the Fall L ine wher e a belt of clay soils is f ound. The

soils of the Virginia coastal plain developed mainly on sedimentary

formations and are mostly sandy . All main rivers , e. - . the Choptank ,

T-n tux er ,t , Potomac , York , and Janines , drain into Chesapeake Bay . Most,

,:tr’ea,cms are sluggish; many Fn n uve estuaries and are affected by tidal
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:0. t i n t ’ A ‘ O . O t L C Dci  - a n ,  ‘ n m - n  it , n’ smtm me - km , ,‘ - t , n a  mm n f l  U n , -: - !,

c l i m n n m i ’, n ’ , ‘,~‘ i i  ‘ I ,  j ; n  m a l t - I  n i .  I ‘ - m n  1 11. ’’ ur, n ’ - m ’ ’ - - ‘ h i m ’ m u ; b n m n n i t  t , b ; iS ‘ - i n t r O - il

n ’ n ’~ ’i ) n i  . ‘“I; ’ ’ n. remt fl ~- ean ’ty  t ,-! I , ; ’ n , ? n m ’ ’: a S  m e - n O -  O n- nt-ge I3~ 5 - ’ j n  - ( i: t n ’ - -

. ‘ _ n - i n i , n , ’l I i - ~ -h ; ’  : ; “ n ; ; r m e )  i s  12° C .  ‘ 1 m m i ;  “tOe ’ , ,“- ‘ i m ’ l ,

mm 100’) men: .

- n - I n -  - n , ; - n, i t ’ -
‘ tu ; ,‘ A ;‘i ’’ n: n inn Mary I - - m , ; n m, I t i n ’ .  ‘i n i l  a

25 .  T n i i - n : n m i i n n  ;1~~n
: e~_ i a i ’ , ’ m: in:  ‘die - n e - l i — c t i c ; ~ o n ’ t h e - s c ’  , t a n , - ’~ m ’~- ’~:’

t o a S n n d , ’ m ; ’. nm , as d c-se) 1’ u ; m t ’ : , n :, I L L e , Li n a ’  t n - i - d i e -  n c -asce - - : :  —n ’ Lm ~_ k , ’ r- ;n , h

t o - i  in- n; mind the r o F i .- r n t i m ; l  t r , i xi ’: o n ’ n - i : k g r c n n r :  I : ; ‘ m ; ’ m U : n ’ i’: - ‘s~~n LL i ‘bu d

‘ ni ’ a n - _ inn  .m t u ; U ’ - ;  Un Wn - : : u h - n ” - - ;  . A - n - - n m - m i s - c - m n  “ t n n r’ U - - ; n m i l  - h , -’ :i c —

- n a t a L i e  s i n u s ’s,: ’ e n ’ i ; ; t l c n ~ ( I  . e- . t c n ’ n ’ m ; i ’, n - - m ,  ; c l in n r it in ) n ” i n .  I in ,  t i ; ’i h ar t : .  

m an: P 1_m i n u n ’ I-u ’ , t 1ei nn n mi n n ’, ac - n d h ; tlr e- n
’ t :m , ~~i’? Ca- n , n t ’ nJ h a t: :  0’

t :n i  arm : t n - - - : r i i - ’ m imn j i cn tt’ ,s t ln’ u t . , ‘n -nm a n n I / s i O m ’r” : - n : i c  c l o t  of  v i t a ,

‘one t L’n :‘nn~~tOmn : n,r,’ ver ’-r S l r lO I’ ;’ . Tb -n- -nCr’s - ,: , i t .  i s  r n - I t  t 1 - _ i t  an,

_ ibl e cc-nr:’eI’ttion c- in ‘be n I - n : : -  i-c n n ’ .’e ;i  t i n e  s ’ - m~ a r e-’ S’ , - n - - l ’- S ’  i n  Ten t ,

- i e n ’ s ; n ’ n n y  a n n  tb : se mseJ,ecte ‘- i n  c l an -i n i l : - ;  ~l n d a .  ‘- m n a - n e  b - i s i s  of

t i n e  c u l t u n ’ m i l  f e a n t n r . n : n  n : m a n m e a ’ - f  In F - a n t  ‘i e:nn n - r ; : , , ’ nt  Ic-id of ‘n m ’oi-i - —

t Im e  sei, ’’-st : nmn of t h n e n - ’c’ U .  ‘3. n ; n ’e_ i s n - - n  n -ont o  ii I r a ct i n a l  ‘5 S - t n ’ ; —

n r c - s e  I’e e a - n i : - m~ n i  l’r c-: i n : ’ - - ‘ n - - n ‘ n i t  sore - ’- - - d a t-i  a n , ’i Te l l

I 11’ FF5 n t : ; -  . :r’, nn - i m n  C n o ’ ,’ ’ , , n  t ’ie t n s t o r i e s  s- -: ,i ’,;:ted i n  t- ,’e~~t

2b .  t ’lc-~n’ nn n - t a - b,’ areas sin - - n -c se’.e:F- - -i i n n  t I n : .‘\‘-in -nti c ‘o- ;:t’11 ficmi.n

( F i g u r e  6), two in ; l l n t n v l - m r - i  (t tnm n :n ”c’ l 7, _ :.;j;~; se r ies  o nn im n ingU- ni m :-t

the Ca:’’ ,., -e 7. 5 — n n n i n  sen -_ s  ‘n ’ , i C r - _ i n c - m i - )  nin ,d - - o n - ’  in. \ ‘in’ . m: ia (t ; m m ’  0cc,’-u m n n tn:

7. —m i n i  se r-t e s  nmia - e-tn’angIim). T’ n-- -:’,’c-:n’- m i : c l n cunml’ jni~ 1’ c_ ic - in  q u a s—

r ’ .n ;n U e  de l i  i n n  tho - l imi t , :-  c-f each mm ’ u i-i ; ;r  - ‘ - . 1 ho c- -e l - :c  ‘. i c - m n  of e n n o I n  ‘u - au

v- - ar  st a U ,’c u i h ’l o - : nced  by t i e  a v ’ i l I a L n l l i t ;  of sen- -st t -  c - - -- . - r ’ a n r ’ n n i :  ‘ c m :

ir n tb is rrtr’i Clv c n n  - m o  - ‘ n i  t n - t i  ‘~t -s i on . 3’ C c - i  o n e  arelec F i~~i , t I ; c -  I c e - i -I

-r u n  ::~ angle W mi:5 1-1: 0 1 , orevi nrc -C n L° ’;’ i , the lIe -v_ i -c- i n ,  l97~ , and the

Jet -c- -n e - s in ;  i n  1971. ‘) t , iner  :n - ” n i n h n es I~ -’~ln .1’ c t u I ; v  ‘ i r e - m s  a -n’  co n ; .  ide ;-e ,i~
h- ,c wnn ’i e-’r , th e- obr ;o  Leem n:n .-n n ’~o 0 ’ 1 b n ’ . ‘ m m ’!’ Lal pin t _ i m s  a- : man ; - n  ;tVa ilable

! n h n - - m n  c - - n - e e l  n i - t n - - i t h e m ’  m e t - a - i  i c - r i .
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~
-
~~~• t i n e  s e i i m ’ t i o n n  ‘ . n n - l  I ~~‘ ; t t i n ; n i  o f ’ n - - ; - ’ t ; s e m I - I  i n n :  ‘ m i t  we-re conm—

I c :  I - - f  n nimn n ’ ri lv by the tm :temi ’i ’ .’I n un -~-o nne of a nn -I i ’ ’ ’ i t i n ,  ‘ , i n n  e l - n e - i ’ ,’ a:

n - ’: 1b11 , t i n e  m u n i ’ n u n ,  ‘ m u m - I u i,) t u r m m  “ u n itu n ” .-: nn:m nm i ” -  I in ‘ i n ’ . ’  i d e -n t, )en ’ ’ n , s e - n c

n u n -miS . To m nni n i t n n n i . ’,t I bm’  t h i n  - I n i t  n c c - h o t  - inn tn t ’” ) r i  , 5 1, -c i _ i l  cnar-l n,:i;;

‘. , n n :  l I V e m n  to t Im ’ .’ n i  u n c t i O n :  m ~~~ 1 , - a n t  n n w ’ t - -r  o f :-~nn , m t i n s ’  ain,t: no-

r ‘ ‘ - ‘ to - ‘ . - : c i ’ m n n n -  F t : n h n  t h e-  i n s ~n - m O - - n - - I ’ . - ,s m , j ’,’n - , it t. ’’ ’  I orn t I n ’ -  t “ ; - - -,n

- m ’ s : ’ n r n ’ , ’ m n ’ ,_ i:mm o f - n”tun ’al  - m l  n - n l ’ ,un - ’ t j  l’n,’a ; t un ’ u - , n m ’ ’ , m n u l  l m n  1, - I  C e n ’ n m - ; m , ’ , - i nn  I

t i - in - i m n n ’en ’nu- .i n n ;ixk’m ’ o ” hni ’kgr”; .nn i ’l noise j t ’ n : ’ t t :  :, C

5 a m - n _ i,’ n e - i , ; r ~~~~ I I n n  S , l n L -  I n i _ i t t C’umilr n ir ;~’Le , n e ’  i i n ,  t i i n i  ‘ ‘ I V ;  - ‘ - , m i n i

- n’ -c in ,  ~ lne n.) d : s ” m i  n - n m : . T I n t ’  ~t ’t  - - — S n  - n - i ;  - - ‘ - u i  i n - n I t - s  t,bn i’s ’: s i t  n~ :n

‘ c - c - n i ;  i n : ‘ I S ; t : t  2 .  F I t  1-1  s it e :  -~~- ‘ .;n n ’.ily - ‘ ‘ n H - - I  “ : n  the sldI m u n ; s c - t : -’r ,

- m ‘s- mn _ in : F n n o  sir ~ i g r n ; i t n ,n t - ’i n - m n - i ~~hn n i t I n m ’ ‘a’ _i n ’;n O I :-~ I 1 or si - i  i n n , ’ s m , t

- 

- ‘ a V m  ~, ‘ m . r u n m h i l n c ’ni g e n n e n - m i l I r ’  C c-c-i n ~i the  N : n ,  ‘ i e r m n - n m n n F i n U n .

i :,_i 4 n m. F’m’.t ra ’:t ion an n - I  Ce -- c- m a n n

2~~. 1-lnir n I n n ,- ’ r - ;~o r e - ; u n n e s  t a t  a n _ i  In - a , l , n s ’ n , ’ ’ , t n : a  t l i c  ‘ -:- ‘m’ -~ c-n C L a ; n r : —  

.i  1. ‘inc  so ur_ i ’. ,r ur n -I  t h i s  : , m n m n ’ i ’ ; r -  on’ t , ’ e - ’ I u r r : n _ i n n ’n ’ m : s ~~: in sn i t - t i  i n

‘n u n _ i n  ‘, t n n n e  m a 1  I c - m I ; 1’ J e , m s : ’i s c i  ‘ - u n ’  t h u  Wc”j L ‘I’. ,’ c-nc -’ m : m , n:c -,’,’ S m : ’e m m z

r e - : , lv,) . ‘1110 co:n , n- i l ’ 7 , S , i c m n 01 , n , ~ nmn’ n: ‘.i’m .ta ,:1;t a l a r . n  r u t  e t c h  s a n i n n a l i r n  -

~ 
c-ir ,  i s  g i ’ ,ncna i n ”, ‘ tainle 3. 3n , n o  ; I a j l n t  n n n e  n n ’ . n - : - , n l n ’ t , n n ’ ;  in  Fig_ in- u- 7. ‘ 1

- 

~e i_ ic - mu n” ::-nnnrttr .i in~ F i i -u i ’-- - 
~
‘ ‘ i n -  r ’ n n 5  i n n - C  Inc LI : ’, , n c - n ’J ’n r j t l  ‘i i i  on ’ ‘. m m m ’  F _ i t t ,

;t l, ; m j m , ; - j  1’: t Im e t l ’ e - e -  W e - s t  ‘;cn’nn ::n. n’ r-ea , n (Fi, tm,nre ~), n’c ’,re n ’ n I  l n r , m s a ’ ; ’ t - : r ,t

C a, m m ‘~ n ’ - -  ob s-  - n - a - ,’:. The ‘ ; ‘,‘ -~ ‘‘ cc y-  n n n l c  p i t s  ; - i ’ ” .tn ion nm ‘ l ie N n ’. i n

1’ n n ’ ’ m ,m: i - l a i n :  i s  c a r t  L rnn r t ’ :d  r ’.m , hQu , c - ! m tIne - ‘ tV e -- ” s l 0 n - ’  - n m n n : I , ; n L i  m ’ i - e- ’ lr O  a t - o n

‘ o n -  f ,au,n e l  m tn’ - ’-a (b - ”r ’ t  C’ - .u’g- . (i . ~ r” n u )  i s  1000 ‘In : . t w ’ n n b ’ ; — . j > ‘ in ’ —

l og  r-n : i r n t , ,  a~~m ’c - - - ::‘oJ i nn tO  P c i - t i n  - he n r i _ i n : P l a i n  ‘ in 0 c-_ il ;,’ 10 i n :  t i m e

At  .r, ’ ’.at ic  C - s i n - I  ‘n r t ’ n ; s . I n  n m t e n ’ : n i i  L I  ent st r n ’ s _ i n n- c - c - r n -  i r , v e n t n n i ’. ’ t  i n :  tIm e

‘ -;e:a C- -n a rn a r — a,: , h i l t ,  m i  : n ; t  :1, m ni ’. I ntl n n ’ i r ah ’ -n ’  of 1 i ; e n - ’ n  m :t t ’enc ’ : , m w e - n ”  ‘n e - n i l

I n n  ‘ , i n  1’ ’, . an n’ e’t ,; - Thins ‘ In n s - - ; n i l  c -m an n i — I l  l i o n :  : t n i ’ n ’ nn n  t~~ I nd i  :n -J’, c-’ 1, 1:’ In

I n n - tn - I  -~~~~ n - r n - n  in  t , i ne , s , t ” ‘ -c-:’- I ~‘i c r r , s- h i -i : l ’ ~’n h it te n i - ’n’,IC I :- in , t . T Ine

- .  : — b , _ -c - mU c-C 1 ,nm in ‘ n i l  ‘,“ m ,  s t _ n m  I n - - n  ‘ n .m ~ i , t n ,  I o n - I  I ;: ‘,‘,°n ’m ’~ ‘ hn-r- - ,’; n ; ’,’ n , ,n : ’J a n t

—‘-~~ ‘~~~ ——-~~~~~.~~~~— —— —- — - -- -~~~ ‘
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t i n e  n i n ,rn :n-r -m ;: n r n e i n n n r r ( n m l C n : c - m ’ t ’ -’n i t b s n ’ ‘On ’s Ut c - l i _ i ’. - a , - - , - ‘n’ nu ~ -h ; i c  re g i o n , a

rem i- ’, t ‘ n y : i a c - n ’m m i  L i _ i  s o n ;  I i  t i - u t ; nmnn - n n rnr n l’,’ _i:m ;n-c i t , - I wi Lt : I n: - ’ n t n - n rmary

gln,ue i i ’ I- -rn.

‘u - l e n - t i - n ,  -o ‘ I”nim sn - r’,- J u s t ,  n i  Lu-n-

I” -: r m i -in n ; n cI;i ’, ” a’. m n j , n l t  i -n -m n , t h i s ’  ‘ J r n - l  ‘.1” ” . is t t mun -  most - l e m n i r —

sbb l’. ‘ C ’ ’;, ’ I h r  ‘c sine -as  Sisl’  ‘tic-i Inn thu ” At l m n i n t , jc  Sn’ -g  sri P l a i n .  Here ,
inn ; - I i - . --r mt n t i’~ sO- : ta c - n ‘. n - ’  , - ‘- nt, n tal ~‘l ’ i I  m m m m ’ , rr ’Tht  ively u n a f f e c t e d

F: nsmc -- t . m i nt , n ’ h ’ i l j c  in _ i )  ir,ncConn’~ roe-b-sn:. ‘Ii :”; ‘3r~~’ m a n l y ,  area in - t in e  least des i r—

rrL ],e-; t h i n ’ , n c _ i u r r c m : i r e of ‘.‘xrcu :m I C n - - u ’  L -m n ’ c - n -n -l mi n- rocks (c-:’-:nite gneiss  and

j _ i~ e )  in close _ in n soc  i_ it  c-n c l  t i n  - m e  i - m t  -Lxc n t I’ornr nn nt t OO of he-ic Coar I_il

I ’ m  nn : ‘tag 5 t n - n t ; b.L y .n;Cfe n S. t n ,  ar:  ‘m m i i: r,ig m :sir,ures in r u e- rn-cl sec t ions

of t ,} i~ :‘ n m ’  - n .

~~~ Aim ‘m c -m ’ i , ‘c mi o ’ t in ’ . ;  1 - u:a~’;’ is , c - U n ’ .- S O n i c _ i C  da ta inventor ie - i

i m n  F e - n t. ;i .’ t ” n m n n . c - ’  anal  tIn e At, ’L n :tj : - ‘ “ - :1 ‘ui Lii ‘:1c m ~T’able 3) In l ic a t e s  t i n _ i t

n_ i “C LI:’: -, arc- n ,’ 5”un . m in: the h-I n n - tn : in-sr ; :un Pin In; ‘nc - i-n in the Savan ’in

ans i 0’s_i :- q’d-,e-i n b o n i i m n i n n g l , r  sun -- ‘‘-n t - I in t b n c - - ,m ”;l -is: ;- :r’ ;nin ’le. The n-main

ex .s sr :t  1 ‘n I s  l ie  r e l a t i v e l y m l  ~~ o csn ’u r ’m ’ e rm - sc - -  Cm ” I n - m i n i :  - an-I m - n -m m s r l a n d  n Im ’ ,,as

by n ’ ’  - 1) 5 tn ;:’) ins Wes~ iii en s ’ ,’ n , c - - n . j  -n h a c n e  an o t  f-c - ao , i  In the A t i a m m t -  Ic

‘- - - cc I _ i l  IT -U n :  ai’~- - ’. - . Fe: ’ -
‘ 

- - a - m ’ easor ;s , 5 , 1 , ’ . ’ l ’-~~~ S ’irt , m I c  s i s  es sol’:-cte-I

inn I I , ’: I _ itt n -e1 n l n n m ’ . l r n u rn ’ SIn a n - - -  - .- , ‘ l , ’ s , ’,’.t, in ul  n — n i n n : n.cr’g s i t e s  Con the h i  c l i  C - t a

col ic ’s  i c - m s  m n - a c -  n - S i  . The -c - i ’  ‘ne-5 : 5 - ’ ~‘o ’ ” u l  Un 1, 11, uT , j V mu t s t - _ in i d  Occoquan -~‘a- :d—

n - n u n - a t ’ - :  W e - n ” ; ch-nn . ’- --mn : h r - n a -  F~ ’ m u : ,  c i t  cc ~t o inn  Si’ ’:mn’, , ss n ,n i n , ly  for  the acqu l—

un jt inni s f  ‘nc _ in n : n _ i c  cr’ c o l t _ i n - - i l brt ’n k -~r- m a n n  : noise r ig n n n u ’- ’,nt es

~~~~~~ -~~ , - n ~~e- of  t i n t -  v i m . ’,- - - -  (n1atc-~~) ~C I a e -  I m s T ’ - ’ , ’t’ - n m I I I C  )‘Jnl_ irm lc- :gheS

1:0:1 1 - - selec t tI-n e cma, :.I, i n , - ;~~ :n t :- U~ , ‘~, -‘s I - n - s _ in ,u~ VicH n il a , all sites

n m l n o ’ J n l  n 
~n- fu e l  t c i m c - ,s kr-~i ’.- ’ -:0 - n- - U t ’  t h e i r  ‘- an ’n€ n ’ r, t use ‘ Li ’)  _ i vn,u i la ’b i i  i t ’,’

c-n -Io n ‘o t ime i n i t i — :t i o n  ot ’ t he- I’ ; , IC  Inc -I ; ’ .  ‘,‘ c-], j a , ’;’t, i o n ’ pn - - . ’n c - r aini . Final

si te  , seCec - t i ’n n r  for S i g n - - n ’ ,a - - t a t s u  n s o l i e n t  I a n  s te -n - i id be in locnntionn

which  , i i n , c-i - I n n C I ’  soil, e-r s m - i l c - u - n , t  ‘over , h r  -c : ’n . r’it,u l ,y i c - r e - u t -  ‘c t l n ” ,n: 6 nss ,

to ci I 1o :msi h i~ mnn onmm , I j u n ’ni t i O n , , ni cx n’a ’r ’c - - l or :1’ i l-ow t - t n J r : ’ - n k .

- — ,—,  — fl___.__ -
‘- ‘ -.--~~~~~~~~--,. --—-~~~~~~~~~~~~-~~~~~~- . -- ---- ‘---.---‘- —-‘-—~~~~~~~~~ —~~~~~ -- -- 



- ‘ ‘ “ “ - ‘ -. .‘ - - ‘~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘

PART V : EDWARDS PLATEAU , SOUTHWEST TEXA S, SITES

Gener-al Physiography of the Edwards Plateau

32. The Edwards Plateau is- a physiographic unit or section of the

Great I’lains physiographic province of the interior U. S. The Edwards

Plateau is a limestone tableland that covers about one eight of Texas;

it is underlain by the nearly horizontal Edwards lirnen-nton le, a Lower
Cretaceous sequence of limestone , dolomite , and chert . The plateau is

separated from the Stockton Plateau, consi dered by mos t physiographers

to be a continuation of the Edwards Plateau, by the deep canyon of the

Fecos River .  The plateau slopes gently to the east and south and is

separated from the western Gulf Coastal Plain by the Balcones Escarpment .

West of the 100th meridian , i .e .  in the Ozona area, th e landscape is a

monotonous grass—covered plain much like the Llano Estacado to the north.

In the study area , the so ils con sist primari ly of shallow gravelly b arn s ,

b arns , and clays developed on the limestone surface. Deep clay loans

are found in the valleys and alluvial plains. Main drainage of the

Edwards Plateau is provided by the Pecos Ri ver , which flows south to the

Rio Grande, and the Colorado River which flows to the Gulf of Mexico.
There are no perennial streams in the Ozona study area. Surface drain-

age is by intermittent streams or “draws” which flow only a f te r  rains .

The main one , Johnson Draw , traverses the area from north  to south.  A

dam across Gurley Draw , a tr ibutary of Johnson Draw , provides for flood

protection during infrequent  rain storm s and con fines an interm i t tent

reservoir during wet years . A few shallow depressions or “sinks ” retain
water a short time af ter  ra in .  The Ozona area is well known for its

high concentration of sheep and Angora goats.  Natural gas and oil play

an important role in the economy of’ Ozona and Crockett County . Average

annual rainfal l  ranges from 1450 mini in the eastern part of the county to

300 mm in the western part . Extended droughts occur on an average of

one year out of f ive , when rainfal l  is less than th ree—four ths  of the

normal . The avera ge yearly preci pitation at Ozona is 1450 mm; the mean

yearly temperature is 18°C.
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J o 10 , t t -  l o in  oi ’ l i n e  li nen_ i  St iCc - Are -n

,~3. I l n i s  m i r e - m u  w a r n  c t m o ; s - - r i  m nim i i n t ’ c  On t i n t ,  L ’ i c -j : n  cm l’ i t ;m regional hymn ;—

o~~nEt ’, ’t i i c  :m rn -i I - j r - i t _ i  w i t  t i  t h e  b - b u t t - i t  m n re’’. n C n ’ n i n : t t - n n ;  , T - ; n  n u n : .  Tine Sm-n orm s ,

si n-esi is i nn tb ’. i n te -m I — : i ’m : f r ’i I  m S e ; n t , I , n n n of’ n ,’ r o_ i K ’.:ln t C’ , i u n n n b , ’,- i n n  m : ’ i n n t : n w e - , , t

‘j , n~~c - j n ,  Ozona , - i nn un i n c s , i n ’ ; l o m n i  ted commn sm ; ’,im n I ty , . m e -  n - - t e rm n e - n t l :  - ‘ C-: : n n n t , ’,’ cneo - t

h e r C nc n _ i k ’ .”n ‘,, ‘ ‘e n m i t y  ; i t ‘is err 1 . -
- 

. Hi gh ,w’ e ,’ ~~n q ; i i  , mmi i d w n i ’,’ between Houston

and El i”,ic-o , n i t  m n -H o ’_ i’it I o n - n  c- I ’ about ‘(00 n m , . ; ‘ rc, n ,’k et t  n ’ ;-,unuty is in t he

western  sect ion of t i m e  F I dw an ’n i . m P la t eau .  The s t udy  ay’ ni n u  (F igure  8) in -

: 1_ i t’ m e d  by the c- :; c- , ’ra r ,nh i _ i  bo u n id nm ci es oh ’ the 0_ i ;ninnn j (1: H; ,ooo ) quadrangle.

i” i - c u m c a c’u, l t - n r - ’.’l ‘I n - v n ’ l c r ’ m ’ i ~-nt  aspi’- - I , i t  is  C c - rim s ‘ i i ’ s - I n - I )  an nc ;,n - e l  t n i t - i c  corn-

y - i , ’;’: : SE 1;: the Uni t e -n i  S t n n t e ;n , wi n ’ . :’.’ t 1ne i n f l ’m c n m r’n,- of’ I lie ru t -n i l Mexican

cul ture ~~~ n _ i - a _ i n C - c -  some s i m i le -U  ty to tI -s c t n± tu n ’ nn l  fin- ’mtures  n u n : , )  p r - a - n —

I ‘ l e e - n m  C _ m i n i in :  ,e I-bn -u f ’raq ‘- n ” ’  n . It is cloul i-ful  t i n _ i t  a , b e t t er  correla-

t i v e  -n _ i- ca can be i -n - Lund , exui ’.-~,-t perhaps in  i , n n t n ’ P r e s i d i o  Fu],ate,m ;n or the

1-Inunfa Slain  of rs o u tm :w u - ns t  ‘i’e x n n n - , ‘,- n : ~ ich nn nay ~— n ’ ~ ’il Ce- _i ;ss ’-r’e v a l id  correla—

t-i on or ’ t h e - -  “ L n _ i a m a l t ” n un - eat : of e - _ i m n  ‘.e r n n  , ‘c- I’ ;~ ’ n n ;  ( ; “ n m n o j ’ r a n n h n  Si ) . These

areas w-:r -s not C_ in :  idered b r _ i r e - i n .

Select ion o n ’  Srninrnmling Poin t s

3m . Tt will  be - d i f f i c u l t  tc - - iu p l i c a te  or approxi;, i s ut e  in t I n e -  nj ~ 
-
‘

n -c” :5 the  h”.okgrnunid noise si - - n m n n t n n r c ’ s  foun d  inn t ine b-I m i f raq  area . I t

i n -  an r r t i  :: i p’_i t n _ i - I  that , becsnu :n :  of t I ,e  gc ’n ” s’_ i l  p-h ny m m i o - n ” i n h  i’ , ( t e r r a i n  and

cui ss u t e )  cl - air- -c t e r m — t i c s  ;:f t ,h i n -  area , most of the r m n i n ,ur : l  fea tures

f ound in _ il :c  t t u I ’rm i ;’m area will  be Cc-un-nil her-s . It. in ruIn s-c- i’xm :,:n’te- that

some of’ t In ” cultm a r ’i I- f e a t u res  an d  p n - -’ni n :t i -Ucm s , e. ‘c “ m n ” n i  - u ~’r’icuIt,ural

a c t iv it i es  a m m d  methods , in tnc  O n so n a -u ’ ‘ ‘‘ n w i l l  ‘ e n m e r n n  t~ m ’  I - a - ’ Ic - r ’c- ’ mn n C f b i  ne-

I 5_ i : ’; Iun i ’ :u  roan-c-r n ; .1_i m m i rmn ll air’ t-c those i r : r ” er’r -c ’)  f r - _ i n n  ‘ I nc n -na t -  study of

th ~ -“c - C r ’; - ;  a n-”

35. Six , ‘- ‘im n- :’- l i n n ” p iH nt. nm were selected in t h i s  area; the i r  5Th-b

100-I-n ; ‘i- id c — c e - r i !  t r i t e - as  are given in Table 2. The selection and loca—

t i~in c- C t }, m” se n m - I’ - : f m l  i n n S  r- o~ ni_ i n W O r n ’ c,nintrolle,i ‘snai l ni_i by the need t , u’i

In in l i-ca te , as nnuch as I u ” 5 5 j  n i l e , t i n - n  i-ac kgrauni- n i noi Sc sources ‘ nc-n d s i c -n m —

n - - n , - , - : - - V A - nj , or i r n t ’~- i ’ n ’ - - i  -
- -n - y , i u s t , in the  Mri f’ r - ac r  n l r u ; S : .
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I);i ta i lnlxtr’u ctjorm ’tuj 55 _i mn n t j n i t  i on

~~~ h n e - ’k gr ’o u n : -,n si ~‘ n n ’ n t ’  : m ’ o- i’ m Pa w- ’n ’ ., ’ mapped arid c c -n rC led  n i c u n o r d i n n u ’
t , t m  t l_ i ,~ ‘m e t h o d;; n u n - I  r i_ i - c t o n ’ . -, : n ’ - ’ .’ I -u ,  l v  Ce: - - n ibed fe; Clii ’ s tudy areas

In n Wen t - ‘rn’m;U ( t ; n i r a _ i m n , n , m  I - C ) .  ‘ “ m l ’ , n _ i n  the types of m m t e r m t i a l  back—
‘ m ’O;l;,’,I n n , n i n - c  so ur -ce - s  nnnnn ;- J € - 1  , m n : )  :n e- m , u ’ a t - e r  ot ’ their c’-:c-urr- tcnlc (’:; as a

1 ’ -~nc t ion n - f ’ l I n t ’  5 tin -n yc I I  rn ’ i t : - , en -va  I mn u rn  - ‘ 1  , arc y ’i V - n m  in ‘I’ i- i ’-  3. A summa—

t i - n , of tk :e ~i a t a i  o i - t a i n n m - -i f rom t t n e -  six sa int -li t i n ” points i n n  gn ’ ’ i ; ’h i  cal ly

m it c,I in  i c - u m ’’ ’ 9.

Sunlenn n - i o n  c-I ’  P n ’ i n m n ’ui” c ‘I ” n : t  S i t m ’ ,;

A _ i c n : n m n , n ’ in -on oh n -h e - I n t L _ i  p r _ i s_ n t ’ .- ~I in F’I~’ur- e 2 v u — i n  that  g iven

I n m  m ’ n  “,_i” c 5 ( h -In n f i ne -i ~r:-’.-- ’.) s-Inc; c- ,,t tine fn -Snlcwi n - -

a .  I bcn nn t :1 the r ’ - - n c - n -  -on - I noise :n’nurce mn r n : m t p n  n -  in the-- PI n e -n - ”.:
‘tn - m i  h ’ - ’ n , ’ , , l  In ,  tn m I s  - i r e - a r .

1- . e-. :‘n: ;i n - ,’- n ap - I€- ’ , s ’r - , - -, n s : t  on ’ wn - ’ .t t - ”  we lls Wa,: in _ i n - -; C-: ; in tn :o
5-u Cm ‘ ‘ ‘1:0,- t m  . These ‘ u n- -s s m _ i :  ~ly’ - Sal l w  , I n s u r n d — ’,jun ’ ‘.~nlls
w i n - h  low ‘ii c ’L dn n . -bc - _i t w’ mt , er v 11,_i in  n - h o -  On -c -n: ’.  area ore
dee ;- Wells -  ( i .  l~ l50 m n )  s i n - n ;  .si -n f t  c a nt  n’ci , t ”.ined yield:.

c.  PIcn:m t U .  lb .  n-c- -c- n - n i  i _ i c  m ’ , m’, f  s do not  i l u n - m n t ’ l I ’v tn , e  var ious
n ’ . - ’, r l  r ’ : i ’ ,c r r n H  ‘.r’. a,; . Ozona in’ t n - c  c c -nt i s’ c - n ’ a n a m ; , ’ on -  ag r i —
c u l t u ral  ri ’,U ‘m m , nm n:n ’t ,i’, ram :nc l’. ! n m _ i and re- I -n ted acti v i t  I c_ i

n , c  m~ -~~ - mu d t or t! ‘ s o t u , n  _ i e -t ’~’. r n - a n n n - - -3 in t h i s  a n - e n
because tm:e;c - - - ‘~~l ,I no t  I t ’  - I_ n i t ifS cml .

C .  The ’ - ,s w e r e -  rio sa d  1J n_ in_ id::  n n n n , n  - - I  f m  t h i n s  ‘ m m ’ ‘ . .  This in- na’t
conside -en i t_ i  be n t . , - - r i - n n n m - i r n ’ m ’ e i - i mm ne n t  I:- time field i- i t_ i
collection ;‘ n ‘ 5 -n” n s r .  The ~~ ~~,‘ , 1 in c cros --:’e:: t i m e  I, i w m m ; ’ i . n
P l c - n - i’m _ i  n- ,t ln . n n , m m n t  , a ‘ , ron ‘ - ‘ _ i  icc n --rn -i: of :son ;a .

b ’ i l i t ’ ,c’,’ in n ;t- ’..t i, niHr -n , :n ‘:n: r C’, n b i i ’ i e n  ( e - .  ‘ .,  U i-r a c k : “ .m , I
i ni  m g  ‘ in ’ - - - :  ) a n - -  lo s - i t E l ’, m m 1r n e -n e -  tba ’ ’v:, c-f b-I _ ifrn~- :

a n:mnr I ’cr n s i f l i s n m m ’ c ’  n ine -n i , i nn .n’an:t’,-r’n m -‘or- ian , . ‘ i t s _ i n ’  au -c n_ i-
n- in - , tn an ’  m i l c-t a r y  in -  C-c- I l a tions  in  On - n m _ i  n r c - i ;  h - ’we ’,’ i. c
son-mu , “5’ C l u e  ml  I I ’ , n-y ii’n : t cm T I - ’ H ’n i ;m i n  Texa n ;  are in n -t n ’ S - m m : —
-al ly  sin -n i t n ,” m n - n - - t i n  ( e .  n ’ . P1 ,5- I t i c -c - d  ‘un, -I corn] ci he us- c- -I
to o b ta i n  i m i c k g c o i n n n d  n o i s e  I , ;  ‘ m a  1, -cre : in -a m i l i tary
er _ i l  r -n -mnn’ n c- r 1t,

I” . Ozona i n n  ‘ t n  in’ , n ‘ r 4 ’ n ;  g ’n r n u s :  - oil ‘Sn , r  ~l’ ’ - : . i’m n c - : ’ t :

1:1, Oi I or n c - inn wel ls  I n  t i :~~ I’b’ m C i_ im , n , n ’  c - i  , wI’S ch in - a
-“.‘u,j or rn_in !’ or’S na” a m  t nasa i r : t o n m n n c e  cent ’  r for  he i t - - n i  an n
Sm ,’’ m’oI , ’ - ’n n n ,  Y n ’ ns :m ’ ; m , , t - i y r ’ i i r n - - .
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PART VI : CONCLUSIONS

West Germany and Atlantic Conrnnt al Plain Sites

39. It is concluded that an acceptable degree of s i mi l m i r i t y  has

been established between t i n e -  n-c’giona l pinysi ’grnuphic cim’ mracteristicr of

the North German Plain (West Germany ) and those of the At lan t ic  Coastal

Plain of Maryland and V i rg in i a .  On the bas in  of the cultural tnckground

noise sources i d e n t i f i e d  in West Germany and in the At lan t i c  Coastal

Plain , and of the background signatures in fe r r ed  from these sources , i t

is felt  that an acceptable level of s imilar i ty has been established be-

tween these two geographic regions .

140. The four sampling points  selected in the Laurel quadrangle are

designated primary sites for the field data collection program . Those

sites selected in the Savage and Occoquan quadrangles were chosen ma inly

for the acquisition of cultural (acoustic) background noise si -nature

data and could be used as possible alternative sites in the data collec-

tion effort.

Jordan and Edwards Plateau Sites

141. A good correlation was established between the regional physlo—

graphic characteristics of the Mafraq area of eastern Jordan and those
of the Ozona area of southwest Texas . The cultural differences between

easte rn Jordan and southwest Texas are significant ; nevertheless , it is

expected that most of the background noise signatures of the two areas

can be successfully correlated, so the selection of the Ozona area is
considered an acceptable compromise.

142. Sampling points 2, 3, 14, and 5 in the Ozona area are desig-
nated primary sites for the field data collection program. Sampling

point s 1 and 6 could be used as alternative sites to sample most , but

not all , of the  potential background noise sources identi fied in the
other four sites .

33

-

~ 

-‘— --- ‘  - “‘- ~~~— - ___ i_ p ~~~~~~~~ -- ~~~~~~~~~rn —— -~~~~~ ,
~~~~~~~~ -~ - -



“ —“~~~~~~~~~~~~~~~~~~~~~ -- ‘~~
-w- - - __

Fi n , ,m n n n nnn i ’ .-nn - jn ’ .t i , m_

-— ‘ . ,‘, L i  - -.- l , ’’, ’ t’.  - i m n : i : ’ I t , d  i n . n b  n ; l t . n n n  ~ t , ’ n n ,  - _ i m : t,s’.J n

n - i  ‘j’.- m i — ’i, .-~nk n- - I t m  ; , n , o n m ’ , j n i , ’ m i n . - -j n’ ‘ m ’,’’ - , l ’ u t - j j U i u ’ - ” or S )  ‘ n

‘.1’ ~ i n i -  n ’ i e - t d  I a n - ’  ~‘~~lJ - ‘ ‘ n - i  n ,  - n -  - . i j r _ id ,  n i  - , ,

n ’~~~~~~~~~ -~~~I l e e n i - ~ :- 01 ’ i i , - : !  :n I _ i u n ’ i n - _ i n ’m ’. m ‘ ‘ i n - i - a l :  n - ’  n- - I -  1 5 ;  ~O e - ’ ’ 1  n , , ;

p mn- c - i l -n ms ’ .- - n i n ’ - r-_ i - c ‘-‘ - -n’ , :— n’ - - S ’’.’ n-’’,: l b. - ‘ ‘ ‘ ‘ ‘ n - i ; - ‘ r ’ i m ,  ‘a , I ’ ’

,‘,‘ ‘i r t’ -::~ l -lt- ,‘-c n ” ; ,m , n” ‘ i ’ -nm m n n ’ s- - nc c -m n ‘ ‘ . 1  n~ m l , n , l I ” , , ’ n , - , n r , - ~~n .  L 5~, - c - i :- ,

, l  n- - ui ’ - t m n ’ l , ’ - ,~~’ - ,1 c - i ’ ’: I n ;  ~‘mn ’ - c- - i :  Pi nt ’, , ’ ’ , n :‘n ; - , , m m ’  ‘ 1 ’ .-! n — ~_ i , - ’ ’.m-

o ‘ “ U-- - n :  - n a .’ 1 1 , 1 11, 1 - 5 ,  n -n , s n - m - - : :  i li l  ~‘ V ; r n  n - - ,  n I t~ I 
-

- “ I ’ - - -  C I t  .11 .i c - t ’ , - - ‘sI i- - i n - I c - t n - ‘5’ - ‘ n - .

‘Sn . SI n ,  - - nan: -
- o n ’ t -c I-Ic - n ’ r ” . q s  n I :- ’ ’ in ’ a- ’ : ,: in  5~ - l’s’.: - en - n ,  I I ‘i t  n n

J o n - n - n - u  - i c - n - i  I r n  am S r  l , : n n , j n , ’ , m , ’ l ’ , n - - i r S, ‘in u ; ’ i ’n j ’ _ i , I ,ur’ ’S - n m ’ .’ i n o m n n ’ ~~ m _ i , I ’
n’ - :; :’ ~m ’ i ’ ’ -I 11 n ’Sn a mnmn l n ne- n- I ’ ,’ ‘c-c ;‘m’ ’. I ’ : 1 m m - i nto - n_ i - o n - , ‘ ‘ e-’ e n , , p-n -es ’- n _ i t

1 -n ‘I n’ .’ 5- - ,- ’ in n- n i F5lls tm - I  ‘-t - . , m t m t n , i  nn , s i”-e -~,’m’ ’i - -c-”i n’lnic un ’S’ ~:‘ S s n _ n m  ( e .  - 
-

t ni , -T ’ .n , r umcnuLe ’n  ‘ t~ ’ - : n )  , t o t ;n ’t i ’ m ’ mn ; i f lc  the ( ‘ c - m n ’  hi-c m n m i c - e - :  - ‘ :‘ ‘ n - - m : r m _ i n  n , m r , I : t ’

o t , ’ni m n n U - m s ;‘n’n :em:t in , tn - mc ty ~’-a ’ of en , ’;: t -Or :” - ’

‘5) . mbS :s, ’ ’ n ’i as n-osc -IlcLii , ti,c . n ’ ,n ’p— l ” s ’ I- ’ : i - n - - P - i  :L - ’ ,Li Ci ’-]

c- _ m i d a S - e m  5- ,’ n r . - n’- - tum n -; tn’ ot n S,1 t _iol~~~-’sn-~~a - - m n nc’, ’”’’ ’.n’, f n ; a’. ’n ‘ . t - ,,- ’ n n e - s ’ I - - ; n

o r ’ ‘ S m . ’ ’ : ’ ’ ‘ ‘ , j O e-’ . ‘‘5 ,’; ’ :, c ’ ,’ ’ m- ’ ,nn ’,’ , J’ni’ , n; , a m _ i  t i n e  Sn-n ’S,’ - ’- -  ‘ s i t ’ S.  S I - n ’ S

- i n - t a n ,  r n ’ l ,  1 :  Cc ”~:i l  I c , t i ;c ’ - m : e -  C - ‘ ‘ 1 , - n- 5e - -m ’ y” m n - j ’i - ’S ,  

r u n --i : ‘inn Ins- i -ni b , n - mi _ id ,- \ r ; m L ’ u u , mn , ; n c - nu n - in: An -, - n U t  - I-5, t , l ’  , I -  :~~~ ‘ ‘ n - i  - n - , I a ’ ,

n - c - - ; .

- - mc ’  -o -
~ l i re  n : ’ o’ - m  n ’ nn n’ n” . : C Cn m , in ‘n ” - n L s i l  ;‘-n n- a n m ’ i_i m ’n ,i’ mno c -u’ t r ial  m i n ,

‘t ,ci m m - a _ i ’, of b m n n - e - r o : : t , i . e. W ’ . :t  ‘5,- n - ; a n , ’ , Ii, ’— ‘-S Idle-- mn - n -, - i nn ; ISo

‘‘ n : I t -  I ,“ P” .t’ .c’. F’ut’n- r- cn - m i n i ’ . - , in t ruer ’’ , ‘in’ s _ inn , niH t on na ‘ ‘- m n ,; iv Some-

mmc nui ~H ’i - n . c- I’ - - b — - n ‘‘Site - ‘ i n : 1 ’  ‘;,- ton ’s’’m m l n n ’ .

~~~~~~~~~~~ - ~~~
- -  ~~~~~~~~~~~~~~~~~~~~~ - - - 

‘

- - ‘- 

4



r ‘ 

~~~~~

‘.‘

~~~~~~~~

“ “

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- -

~~~~

- ‘ - -

~~~

-

~~~~~~~~~~~~~~~~~~~~~~ 

“

~~~~~~~~~~~~

--_-‘--- - - - - ‘ -

Table 1*

Cult ural and Natural Background Noise Sources

Cul tural Natural

1. Urban areas 1,I~1 . Rain
2.  \-‘illages 2N . Sleet
3. Railro~ us 3N . Hail
4. Airperts 4N. Ice (glaciers , etc.)
5. Aj cu~, i ; n , , n m ’_i, areas (race tracks , 5N. Wind

e tc .
6. W atern ; ’y~ (canals , etc.) 6N. Intermittent streac’s
7. Intcrst_ te highways 7N .  Streams and rivers
8. Princi pn -~. highways 8N. Shorelines (coast and lakes)
9. Secondary roads 9N. Waterfalls
10. Dry weather roads or trails iON. Thunder
11. Mines (underground and open u N .  Volcanoes and earth tremors

pi t )
12. Fac tories and mills 12N. Rock cracking
13. Gen erating stations 13N. Animal noise

14. Au ricultural areas 14N. Storms (sand)
15. Construction operations l5N . Forests or woodlands
16. Ab ovegrourm d t ransmission 16N . Brush and grasslands

lit re -s
17. Trarnsr :ission towers (nicro—

wave)
18. P ip~-1iu~ s
19. Locks or dons
2~J . (barps ites (recreation)
21. ‘~ce1ls (cii and gas)

~2. Wells (water)
23. Wi ndmills and wa ter mills
2!.. Dtawbtid ges and tunnels
2~~. Ian -act areas ar.d firing rancges
26. Car ,tonm.ne nt s or train ing areas
.L7. Schools and institutions
2 3  Loggi ng activities
2 9 .  Pun -p i n g  s t a t i o n s
3G . is , n - , t n - ’ S .  hen,,sums or bnm !T :Jin:gs

em: , ’,,. ir e - s t  a reas
3 .  i r ,n I r s - , , u s ann-i serial c~ Iiie’woys

° ,Iov: ,’nc I r o n’ . Table 25, W ES b - b , i s ’:ellar,eous Paper  5—7 5—1 0 , n ara ’. r a -  5 4 .
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Tabl e 2

Universal Transverse M ercator (tIm) 1000—m Grid

Coordinates  of Samp li ng Points

san -p ling LT~1 G r id Coordinates
Pc- las t lIon . K Ii

!lni n n jj  O1~~-:s l oe ;  L2 123 ; U 50 , 000*

1 0667 6502

2 0716 6956
3 0718 7405
1, 0465 8274

5 0i 58 77 54

6 9983 7264

7 9695 6535

8 9209 6425

9 923 13 7421

10 9308 8034

bIe m ,t ‘Sernar,-s
n- ’ t ~~~~~~~~~~~_iH~~~~OOQ*

1 640° 3160

2 62 82 3680

3 645 1 4161

4 6363 4892

3 5664 4808

6 5297 426 6

7 5’49i 34 l ~I ,n-,

8 5325 3195

13 4 ImL ( 3512

10 475 4 1,800

y . ‘ : P - .:’’~~ ’ )

* ~ap name ; sheet n~un -b er ; and scale , resp ec t ively .

(SI - ‘ 1 0 1 3)
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Table 2 (Continued)

Sampling UTH Grid Coordina tes
Point No. X 

-

West Ge~~any
Duren; L5104; 1:50,000*

1 3240 4921
2 2430 4231
3 2450 3320

4 1943 3642

5 1494 3506
6 1584 4307

Jordan
Mafra g; 3254 IV; 1:50 , 000*

1 3880 7417

2 3779 7835
3 3755 8135
4 3929 8374
5 3897 8785
6 3888 9592
7 3657 9695
8 3569 9247

9 3203 8855

10 3210 8384

11 3260 7598

12 2615 7605

13 2503 8067

14 2520 9195

15 2 2 4 3  9653

16 220 4 8744

(r , -,~-c :ir :cn ~~b)

Ilap name ; sheet nu rSer; and scale , resp ectively.

( Sh e - c t  P of 3)
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Table 2 (Concluded)

Sampling IJTM Grid Coordinates
Point No. Y

Maryland
Savag~j  7.~~~,,,~~iadrang 1e; 1:24 ,000 *

1 4595 3658
2 4700 4334
3 4123 3505

Maryland
Lau rel 7 .5 ’  Quadrangle; 1:24 ,000*

1 4544 2006

2 4519 2607
3 4324 3000

4 4039 2809

~~~~ inia
Occoquan; 7 . 5 ’  Quadr~~~~~e; 1:24 , 000*

1 9950 7969
2 0199 8326

3 9545 8466

Texas
Ozon ’c; 7 . 5 ’  Quadrangle; 1:24,000

1 9282- 9170

2 9458 9892

3 9128 0175

4 3505 0075

5 89 21 9790

6 8699 9314

“ I n n ’ name ; s}uc on t u r n ’  h o t  , s n_ i  sn ,o I o n , n ’ 0 ,  - 
- , ‘ ‘t i  ye I

- ‘ o r 13)
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Table 3

Sampling Points , UTM Grid Coordinates , Background Noise Source Types ,*

Number of Occurrences , and Samp ling Intervals

Sampling Intervals
Sampling 1000—rn 0—0.5 km 0.5—1.0 km 1.0—2.0 km
Point Na . Coordinates ~~~~~~~~~~ No. Type No. Type No.

West Germany
Bad Oldesloe; 1:50 ,000; L2128 ; M745 ; 2**

06676502 9 2 9 3 1 1
10 3 10 6 2 7
6 1 6 1 6 1
2 1 2 3 8 3

30 1 12 1 9 6
7N 3 30 3 10 20
14 3 14 5 3 1

7N 6 30 8
16 4
14 26
7N 10

5 1

2 07166956 7 1 2 2 1 3
9 2 1 1 2 7
10 4 7 1 7 1
14 3 8 1 8 4

9 11 9 16
10 17 10 29

3 1 3 2
30 8 30 17

5 1 5 2
14 9 14 21

15N 1 15N 2
7N 5 7N 17

16 2

3 07187405 2 1 1 1 1 1
30 3 30 16 2 4
:6 2 8 1 8 2

9 2 9 3 9 11
15 2 10 8 10 23

2 14 11 3 1
16 2 30 19

3 1 2

5 1
15N 1

7N 10

(Con tinued)

Ke Table  1.
,:n~ 1a’- n’~~:,a , sca,7e, shce -t n_ i : ~ . , series , a;’0 ed [tie -n , rc’ n- :~~~’t n ’ - ’e-~~’.
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Table 3 (Continued)

~~~~~~ 
i~~~~~~~~~~~~1________

Sanpliu~ 1000-m 0-0,5 km O.S-l.0 Cr. 1.0—2.0 km
P o in t  No .  C o o r d i n a t e s  T’,’ ~j .  

~~~ ,~~~~

West Gernan~ (Cont inued)

4 2 - 4 ( 5 6 2 7 4  2 1 10 8 9 8
30 8 8 1 10 32
8 1 9 2 8 2
9 4 2 1 2 5

10 2 30 14 30 10
14 4 14 5 15N 7
7N 2 15N 3 14 6

7N 4 7N 6

5 01587754 9 1 10 8 2 5
10 5 9 2 8 1

2 E 1 9 11
3 1 10 22
2 1 3 1

30 1 14 9
14 7 30 7

15 1:  3 27  1

711 2 7N 10
15N 4

6 9983726 4 9 1 8 1 8 1
10 7 9 3 9 5
14 3 10 10 10 29
23 1 2 1 2 2
811 2 30 7 30 22
30 1’ 14 5 16 1
7 11 2 61: 14 15

1511 2 711 20
7 11 9 5 1

7 96956535 1 1 1 1 1 1
2 1 2 1 2 1.

8 3 3 1
‘5 3 7 1 7

10 2 9 5 8
3 1 10 4 9

4

14 2 6:: 3 l~ 13
7I~ 7 1
3 1 7 11 15

1511 1

(c r s t i n u 0 - - ,1~ 

- n - ’ ’ I  S

- -- - - -  - - ~~~~~~~~~~~~~ ~~~~~ ~~~~, ~~~~ ~~~~~
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Table 3 (Continued)

Sampling Intervals
Sampling 1000—rn 0—0.5 km 0.5—1.0 Ion 1.0—2.0 km
Point No. Coordinates ~~ No. ~~~~ No. Type No .

West Germany (Continued)

8 92096425 10 4 10 10 3 2
3 1 8 1 1 1
8 1 9 3 2 3

14 3 3 2 30 32
30 2 1 1 8 7
7N 1 2 2 9 10

30 7 10 25
14 8 14 15
7N 15 iN 31

8N 1
lSN 2

9 92337421 9 1 9 2 2 4
10 1 10 7 30 8
14 3 14 7 3 1

7N 6 8 2
9 17

10 24
14 15
7N 12

10 93088034 9 2 9 2 2 3
14 2 10 4 30 7

1511 1 14 5 16 1
7N 1 15N 2 8t-~ I

7N 7 14 16
30 4 9 7

10 13
7N 25

1-.est Germany
Wietze ; 1:30 ,000; L3324 ; 11745; 1<~~

64003160 10 7 8 1 10 50
5 2 9 11 9 12

11 3 10 13 5 2
2 2 2 2 2 3

1311 1 30 13 30 3
161- : 2 14 7

in-. 5
5 4

16 1
27 1
12 1
711 7

( Con t i n ued )  _________________

s c a l e- , s5c-~n’ :‘r _ i 1 1 — , S o t l OS , n -n d on d i  L i o n  , r e , , ,m e a t  Ire-I’.
(~s-~e0- I 3 of 17)
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Table 3 (Continued)

Sampling Intervals
Sanpling l000 trL 0 - 0 . 5  km ~~ 5—1. O km 1. 0 — 2 . 0  km
Point  No. Coordina tes  T~~~ No. ~~~~~ 11o. 

~~~~~ ~~~~~
11est C or n i a ny  (Con t inued)

2 ~23236 80 8 1 10 13 10 46
9 2 8 1 9 5

13 7 2 1 8 7
2 1 30 6 3 1

14 3 14 8 2 4
1511 3 16N 4 30 15
1611 2 15N 4 14 7

711 1 5 1 1511 5
711 2 1611 1

711 4

3 44514181 10 8 10 14 10 41
15:; 1 15:: i 8 3

9 2
2 1

30 7
14 8

1511 6
l6N 4

711 9

4 43634502 1 1 1 1 8 3
8 1 8 1 9 7
9 1 9 1 10 38
10 6 10 14 1 1
14 2 14 1 2 2

151; 1 15:. 4 30 4
711 1 161; 2 14 9

7N 3 3 2
30 1 1611 8

5 1 1511 11
711 5
5 4

5 56544,~013 9 9 9 13
10 3 10 Ii 10

1611 1. 3-13 1 1611 ‘4

~- - t —

15:~ 2 30 4
711 10

t -. o 1

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—---

~~
--- —- ---~-- ~~~~~~~~~~~~~~~~~~~ —--- — - - - -~ —..,- - -“-‘

~~~ 
— - - - --~----n- - -



Table 3 (Continued)

Samp ling Intervals
Sampling 1000—rn 0—0.5 km 0.5—1.0 km 1.0—2.0 km
Point No. Coordinates Type No. ~~~~~~~~~~ No. ~~~~ No.

West Germany (Continued)

6 52974266 10 5 10 9 10 21
7N 4 7N 14 9 3

16N 1 16N 2 14 14
14 4 16N 16

l5N 3
31 1

2 1
30 4
7N 46
8N 18

7 54983488 9 5 7N 3 10 55
8 1 811 3 9 6
10 4 10 17 8 1
3 1 9 5 3 1

31 1 8 1 32 1
11 1 3 1 2 2
30 3 32 2 30 4
14 2 31 2 14 5

15N 2 2 1 l5N 6
7N 1 30 5 16N 7
811 1 15N 3 711 6
32 2 l6N 3 5 1

14 2 16 1

8 53253195 10 9 10 25 10 57
1511 1 l5N 1 1511 2

30 3 30 2
14 1 16N 3

811 2
7N 5

9 48263512 - 3 1 2 1 714 26
9 2 8 1 2 2

10 5 9 2 10 27
14 2 10 9 8 1

1513: 4 14 4 9 4
‘ 5 ’ , 1 131, 1- 1’

7 11 1 16N 1 15N S
711 10 1611 6
7 1 14 11

3 1
30 2

t’Continued)

(Sheet  ~ u t  17)
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Table 3 (Continued)

Samp 1in~ Intervals
Sampling 1000—rn 0—0.5 km 0.5—1.0 km 1.0—2.0 km
Point  No. Coordinates  No. ~~~~~~~~~ , No. No.

West Germany (Continued)

10 67544800 10 10 10 27 8 4
9 1 9 1 9 12

1511 4 8 2 10 65
30 2 2 3 2 4

2 1 30 2 30 7
14 4 14 12

1511 6 15N 13
l6N 3 16N 9
17 1 5 1

711 4

Wes t Germany
Duren; 1:50,000; L5104; 11745; 2**

32404921 3 1 1 11 1 11 1
9 4 9 4 9 12

10 2 8 1 8 2
16 1 10 9 10 28
14 8 16 2 1 1

1511 2 30 7 2 3
711 5 2 1 16 2

2 1 14 7 14 12
30 1 l5N 5 1511 3
8N 2 711 3 3 1

3 1 30 6
711 4
31 1
5 1

2 243 34231 15N 1 1511 1 1511 4
9 1 9 2 16 1

10 9 10 2] 8 1
0 2

10 50
71: 1
30 -~
14 3

______ 
(Con t inued)  

____________________

~~~~~~~~~~~~~~ ~~~~~~ ~~,on ’ t rtu h0-r , ~-e - r n -~ s , m~:sP e d i t i a n , ~ e- - ( 5 t j V t - i \ ’ .

( 5 h ~~e- t, ( c_  17’



Table 3 (Continued)

Samp ling Intervals
Sampling 1000—rn - 0—0.5 km 0.5—1.0 km l.O—~.0 km
Point No. Coordinates ~~~~ No. j No. j’~~~ No.

West Germany (Continued)

3 24503320 9 2 3 4 10 40
10 3 10 20 9 18
3 3 9 5 8 3

16 1 711 1
2 2 14 6
30 15 30 11
14 4 2 2

1 1
3 3
16 1

5 2
31 2

15N ’ 1

4 19433642 7N 2 711 8 8 6
1611 1 1511 2 7 1
1511 1 31 1 9 6

9 2 8 4 10 71
10 4 9 5 711 12
2 2 10 14 2 5
5 1 14 7 30 10

30 1 1611 2 16 1
2 2 14 10

30 3 1511 4
5 1 161~ 2

3 1
23 1
5 1
19 1

(Continued)

(Sheet 7 of 17)
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Table 3 (Continued)

Samp ling Intervals
Sampling 1000-rn 0-0.5 km 0.5-1.0 km 1.0—2.0 km
Point No. Coordi nates ~~~~ No. 

~~~~ 
No.

West Germany (Continued)

5 14943506 9 3 811 1 9 12
7 1 714 1 10 47

16 2 15N 1 7 1
2 1 7 1 2 5

10 8 9 3 30 14
14 4 10 18 16 3
7N 4 2 2 811 1

1511 1 30 2 7N-~ 6
30 1 14 7 3 1

5 1 1511 4
16 2 14~ 9

29 1
31 1

1611 1
5 1

32 . 1

6 15844307 8 2 8 2 1 1
9 3 9 2 31 3

10 4 10 14 2 4
3 1 3 3 8 5

14 5 31 2 9 7
15N 1 14 5 10 27

711 2 1514 1 3 4
31 1 7 11 3 30 19

30 9 1,4 17
1514 4

7N S
811 6
5 1

161: 2
16 1

Nai r (‘ I 00 , 32 4  1\ , ~ 73 ~~
- 

a rdan  
- -

3~ 8074i ~, 10 6 10 1)
22 10 2 2 8 22

3 30 3 4fl

14 L 3 1 6~ 16
011 1’. 3
1-i .2

___________________ _______ 

(Iicn t lnucd) 
________ _____

a: . , scH~ n , ~~~
‘ - ~~ ~~~~~~~ sez’ e - on , i nn - i  t ’d i t i o r , t n - ’ ,; ’~~ -~ I

c-f .
~
)

IIL ~ - —-- -~~~ ‘-‘ ‘-~~~~~~~~~~~ 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~



- :~ 
:L ~~~~~~~~~~~

” 
- — - -  -

Table 3 (Continued)

Sampling Intervals
Sampling 1000—rn 0—0.5 kin 0.5—1.0 Ion 1.0—2.0 km
Point No. Coordinates 

~~~~ ~~~ ~~~~~ -~ i~~~~
Jordan (Continued)

2 37797835 10 4 10 5 10 13
14 1 30 2 8 1
6N 2 3 1 16 1

14 1 30 5
611 5 14 3
16 1 3 1

6N 18

3 37558135 1 1 1 1 1 2
8 2 26 1 26 1
16 1 8 2 30 5
10 5 9 2 22 1
30 3 10 13 3 1
14 1 30 2 8 4

16 1 9 9
14 1 10 32
611 1 16 1

14 3
6N 12

4 39298374 10 6 10 14 3 1
14 1 8 3 10 26
611 1 9 2 9 10

26 1 8 5
1 2 1 4
14 2 26 3
6N 3 4 1

31 1
14 2
6N 6

5 38978785 10 6 10 14 10 21
14 1 14 2 3 1

611 4 25 1
30 2
11 4

7

8 1

(Continued)

(Sheet 9 o~ 17)
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- - Ta11le 3 ( C o n t i n u e d )

S~~~ 1in’j~ terva 1s
Sa~ p 1in~ 1000—rn C- ’O.5 11m 0.5—1.0 km 1.0-2.0 km
~~~.ii’it No. Coordinnt~~ N o .  No.  

~~~~~ 
No.

J - - :2an (Con tin ~ ed)

6 3S~89592 10 8 10 10 10 23
22 2 22 15 22 54
14 1 2 1 16 1

3 1 3 1
14 2 30 2
61; 2 2 3

14 4
18 1
6N 12 —

7 36579695 10 2 10 9 10 24
22 1 22 6 3 1
30 1 18 1 18 2
14 1 11 1 16 1
6:; 3 30 2 29 1

14 2 22 4 1
6 1; 10 30 2

2 1 2 3

S 35699247 10 1 10 4 10 14
22 4 30 1 30 I,
30 1 22 2 22 12
14 2 14 3 14 5
61: 5 6:; 6 611 15

9 32338355 10 7 10 10 8 1
22 34 22 11 10 2- i
30 6 30 5 11 1

2 1 161; 1 22 5
l~ 1 6:-. 7 18

1 1-1 3 14 6
2 16N 1

61: i i

:3  
i - ~~ ’ 4 ’ ~~~. 37 ~~~~

- -

611 2 30 8 30 10
1 — ’. 3 2
611 4 i i  2

14 5
61. 18

( C ’ : t ‘:~uci ( 1 )

c’~~ 1 \

—--

~

‘- .--——-.- --

~

-—-- -—-. -‘—-- — — —  — _, __ , , _ - _ , , , - _, ,_ , _
~~~
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Table 3 (Continued)

Samp ling Intervals
Sampling 1000—rn 0—0.5 km 0.5—1.0 km 1.0—2.0 Ion
Poin t No. Coordinates ~~~~ No. No. Type No.

Jordan (Continued)

11 32607598 10 4 10 8 10 18
14 2 30 2 30 3
6N 3 22 4 22 17

14 7 14 11
6N 7 611 22

12 26157605 10 7 10 10 10 24
14 2 22 11 22 38
611 4 30 5 30 13

14 3 14 7
6N 6 6N 16

13 25038067 10 1 10 3 10 21
9 1 9 1 9 2

22 4 2 1 8 1
14 1 22 21 22 68
6N 1 30 2 2 2

14 1 30 7
6N 1 14 3

6N 4

14 25209195 10 5 10 9 8 1
22 7 22 20 9 1
2 1 2 1 10 17
14 1 14 3 30 1
6N 1 6N 5 22 12

18 1
14 3
6N 26

15 22439653 10 3 10 5 8 1
14 1 8 1 10 18
611 2 30 4 22 17

14 1 2 1
6N 4 30 5
2 1 14 3

22 1 611 27

(Continued)

(Sheet  11 of 17~
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Table 3 (Continued)

Samp ling Intervals
Sampling 1000-rn 0 — 0 . 5  kin 0 . 5—1 .0  km 1.0— 2 .0 km
Point  No. Coordinates  Tv~ e 11u .  ~~~~ No.  ~~~ No.

- , - rOan (Con t i n n e d )

16 2204874 ~ 10 4 2 1 10 20
30 1 10 8 2 2
1-. 3 22 6 213 21
611 1 14 -c 30 4

611 14 11
611 20

Mary land
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Quad ; 7 . 5  Minu tes ;  Photorevised 1974~*

4 5 0 3 365~ 8 1 8 2 7 1
9 5 9 20 8 3

30 5 10 7 9 31
27 1 2 4 10 17
61: 1 30 34 3 6

1511 1 17 1 2 6
611 3 30 73
711 2 27 1

15N 13 14 1
611 6
7N 17

1511 26

2 47 ,10433-i 9 2 9 1’) 9 36
10 3 10 9 10 22
16 1 30 52 16 -4
30 7 2 2 8 1
14 3 16 4 2 7
711 2 14 3 30 89

1311 3 7 1 14 - S
13 1 611 5
17 1 7:; 9
711 i 5’

15’. 8 811 1
611 1 H 1

_____________________— 
(C o r t in u e d )  

____________ _________

“ n t  11:~~ : :i :  c-~ ~~~ ~~~~~~ , s11-~ - : :. :,Ser , o - - r i n - -~~, 1 : 1 3  n l t lCt l , t ( : ~~O~~’ n t 1 V n ’ 1 ’ ,

(Shen - - t  12 0 1  ~I 7)

~~~~~~~~~

—~~~ — -‘ ‘ - -~ 
---- - - -
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r 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _ _ _ _ _ _ _ _ _

Table 3 (Continued)

Sampling Intervals
-Samp ling 1000—rn 0—0.5 km 0.5—1.0 km 1 .0 — 2 . 0 k m
Point No. Coordinates ~~~~ No. ~yp~ No. No.

Ma ry land (Cont inued)

3 41233505 7 1 7 1 2 3
9 1 9 5 1 1
10 6 10 4 9 25
30 25 2 1 10 27
711 1 30 25 7 1

1511 3 14 2 30 111
611 2 27 1
7N 2 19 4

15N 6 8N 5
6N 3
7N 12

1511 24
14 1

Maryland
Laurel; 1:24,000; Laurel Quad; 7.5 Minutes; Photorevised 197l**

45442006 9 4 9 12 8N 9
10 1 16 3 19 5
30 19 30 14 9 28
16 3 611 3 10 27
11 1 1 1 30 55
6N 2 11 4 1 1

1511 5 1511 3 2 3
16 6
13 1
17 1
11 5
3 2

1511 11
6N 11
711 8
20 1

2 L.5192607 1511 1 1511 1 711 8
61: 1 9 8 611 10

9 3 10 5 9 16
10 1 61-~ 6 10 16

30 2 15-

30 6
11 2

(Continued)

*~k :iap r.~ ::e , scale , sheet r,’~:O~~ r , series , and cdition , respectiv el y.

(Shect 13 o 17)
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Table 3 (Cont inued)

Sarnp 1iIl~~~1n L e r v n ls
Samp lin 1000—rn 0—0.5 km 0.5—1.0 km 1.0—2.0 km
P o i n t  No. Coordinates Tv~ e No. No. 1

~~~ 
No.

Maryland (Continued)

3 43243000 10 2 7N 1 3 2
9 3 611 2 9 25
2 1 10 5 10 19
30 2 9 7 7 1
5 1 8 1 8 2

15 11 1 1 1 1 1
2 1 2 6
30 16 30 52
11 2 16 1
5 1 711 9

15 11 3 6N 4
31 2
27 1
11 1
5 2
14 1

1511 23

4 40392809 1 1 1 2 1 5
2 2 2 2 2
8 2 30 10 8 1.
9 2 31 3 9 19
10 2 8 4 10 10
3 1 9 9 5 2
30 6 10 6 30 32
20 1 3 2 31 6
7:: 1 611 1 4 1
811 3 711 7 3 1

15:: 10 8N 2 27 2
1511 11 811 5
14 1 711 14

6N 3
11 1
1,.) 29

(co ~~t i n u c - d )

~~~ t ’l 14 e: ~ 7)

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ‘-~~~~~~~~~~~
‘ -~~~~~~-
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Table 3 (Continued)

Sampling Intervals
Sampling 1000—rn 0—0.5 km 0.5—1.0 km 1.0—2.0 kin
Point No. Coordinates 

~
yp
~ 

No. 
~~~~ 

No. Type No.

Virginia
Occoguan ; 1:24,000; Occoqua r-t Quad; 7.5 Minutes ; Photorevised 1971**

99507969 9 4 6N 5 9 12
10 2 7N 1 10 23
16 2 9 2 16 6
1 1 10 3 8N 7
30 9 16 3 19 6
6N 3 30 18 1 3

15N 3 1 1 2 8
2 1 30 108

lSN 2 17 1
27 1

7 1
611 18
7N 4

15N 13

2 01998326 2 3 10 6 711 7
9 8 9 11 6N 18
10 1 2 6 19 2
6N 2 30 17 811 5
30 7 811 1 16 7

1511 1 19 1 7 1
16 4 9 25
6N 8 10 11

1511 2 1 2
2 5
30 20
31 4
11 2
29 2
3 1

27 1
1511 19

3 9 5 4 5 8 4 66  9 3 711 2 61; 13

10 1 611 5 711 4
611 2 0 3 11-
711 1 1~0 . 2 -)

30 11 30 11. 30 37
1511 1 15N 1 9 8

15N 2

(Continued)

~~~‘ ~-~ar nar~a , scale , sh~e: r- , :- uer , sc ri i s , and e d i t i o n , r e spec t ive ly .

(Sheet 15 of 17)
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Table 3 (Continued)

Sampling Intervals
Sampling 1000—rn 0—0 .5 km 0.5-1.0 km 1.0—2.0 km
Poin t No. Coordinat es No . f~~~ 

No. 
~~~~ 

No.

Texas
Ozona ; 1:24,000; Ozona Quad; 7.5 Minutes; 1967

92839170 10 1 10 3 10 4
611 1 6N 3 6N 12

1611 1 1611 6
9 1

23 1

2 94589892 16 1 10 3 10 8
8 1 11 2 1611 3

20 1 16 1 611 7
10 2 8 1 9 1
11 1 611 2 16 1
611 1 8 1

23 1
19 1

3 91280175 10 3 611 2 611 7
10 5 10 13

30 3
23 1
16 1
8 2
9 1
5 1

1
1611 1
11. 2
21 1
22 2

4 88050075 10 4 16 2 11 2
3 1 611 2 10 19

16 1 10 6 611 7
9 2 1611 3
1 1 4 1

33 4 31 1
27 1 30 j
5 1 9 5

22 2 3 7

13 1
17 1
1 1
2 3

22 3

-____ (Contj~~~~~~~~ ____ _____-—
,-~~~ ~~~~~~~~~~~ scale- , ; -j ’: : i-,:b~~r , sc~ a-s , -~ : n4 t O ~~t i O t ~ , rcs~) e c L1- ,- n- 1 - .

u~ 17)
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Table 3 (Concluded)

Sampling Intervals
Sampling 1000—rn 0—0.5 km 0.5—1.0 km 1.0—2.0 km
Point No. Coordinates ~~~~ No. Type No. Typ~e No.

Texas (Continued)

5 89219790 1 1 1 1 1 1
30 5 30 1 2 4
9 2 5 2 30 10
10 3 27 1 8 2
611 3 10 5 9 10
11 1 9 3 10 18

1611 1 6N 5 22 10
— 11 1 17 1

31 1 5 1
22 3 6N 10

11 1
18 1

6 86999314 611 2 6N 2 6N 9
1611 2 1611 1 10 20
10 2 10 5 18 1
11 1 9 1

11 1
23 2
21 1
22 1
30 4

l6N 3

(Sheet 17 of 17)
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In accordance with letter from DAEN-RDC , DARN—AS! dated
22 July 1977, Subject : Facsimile Catalog Cards for
Laboratory Technical Publications , a facsimile catalog
card in Library of Congress MARC format is reproduced
below .

Zappi , Marcos A
Status report for selection of s i t e s  for back ground noise

signature data base development / by Marcos A. Zapp i . \ ‘icks-
burg, Miss. : U. S. Waterways Experiment Sta t ion Spring-
field , Va. : available from National Technical Information
Service , 1978.
34, ~ 2l~ p. : ill. ; 27 cm. (Miscellaneous paper - U. S.

Army Eng ineer Waterways Experiment Station ~l-78-l )
Prepared for Project Manager , Remotely Monitored Battle-

field Surveillance System , U. S. Army Materiel Development
and Readiness Command , Fort Monmouth , New jers(’ ,

1. Remotely monitored battlefield sensor system. 2. Seismic
waves. 3. Sensors. 1 . Site selection . 5. Sound waves.
6. Target classification. 7 . Vehicle (Signaturel . I. United
States. Army Materiel Development an d Readiness Command.
II. Series: United States. Waterways Experiment Station ,
Vicksburg , Miss. Miscellaneous paper ~1-T8-l .
TA7.W34m no.M-78-l
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