
^ * & •

I
1
III
I
1
1
III

i<ri^^;TiSffiiri ^,,
•I'WJJnSlJt „ f:.sVJrl(!S
•;:j r']'!\ir '\'t, •''!fiiii"'1|Vit1!.!
J"!'""! l" \" «!•:.%., i'(l

^|l> Illlr. I I,, I,I,,|,| I,

1
1
1 " p:r,i;,. '

i'MBA,,|,i|i!jSP""IS.' • .

iiiiliNI tt.lMNHifiii!i

ill ill ill

IP C ill

ll'l IWi IPIIIi IMi ill"! 'llijllll lit jlll'lll ill ill'Ml ill mill III mil' III lii ill'f!

f i i i : 11: in c> in

<1 1 fill"!!

iinii inn
'{I, ' ,'K(lt'!' "|! '•



pi iir;,i! 

1 i 'iijinl:'! 1  1 pi 
I l( ti HI K/l i', i; • «, ), 1 .1 
I / / ' / in I;M i » 
i;, ihip Mi: n:i)D D( - i 
I r ' 1:1:1' / (> i / (Ml  [ | , , I / , i 
I -ip| 1:11 ' i  d I n li ' 'H i  p 

Auii i .ui- ,1: 23.1, :i.9iiu: 

Mir , IRobert; El, Mi-iD do;:a 
En v 1 re n nie n t a 1 F'.r o It; e c,1t; ion f\ge n c ;,r 
W i n t e  r Man.-i i ^ s r i m c s n t : D: l '« l i - i lon 
J o h n ] " • lii.i:! n n e c l y FeciU-'r.iil Bu i ld ing ; 
Bo!:;l:on,, Ma 1-1 !-, u c h u i- e1 1,-! 0 1! ,!! 0 3 

[lei-ir1 FLr , Meiriii::lo::';a: 

"][']n,e f o l 1. ow In g report La s u.t in 1 1; t e cl in accordance with Work 

J4Ordi - ' i " N o  ,  of C i o m t r i - L C  t .N'c , lE i ' i i -O ' l - lO 'O ' ; ! , Thls i repor t and the 

!:!<» p t i-'irft: e p 1,, : i ' : J i !:!;•' i - iernlnai" en u.-se o f I: lie Data Flaniigeimnit !:!;)' s tern 

I'l 1 1 .1. C OIHp !l.i£i t (.! C 11 1" P I'l iill !: i;i II. W e ]'.' 1(1 „ 

\'K ry I: ru I > your : - i , 

M ETi;: A LF Ji KDD!!', IMC:1,, 

]:i:Lcltiard L. Ball, 11 



'MlLlli; U  P CCMTEMT;:: 

LETTISH OK T 

T A B 1,1! OF l.:t:iWTI::WT!3 

I n t r o d u  e I; ion 
O v e r a  l 1. i Jcopt : of Data 

Pi-Mi !:,(•• .!. 
Phi a!-,«:' 2 
r i II •) '"! !"' ' I IL II .1 i.l '• ,„, 

D a I: •!. 1-1 an i-i i;: si1 me n I;. l:i y !• t; e in 

i.i in n (I1 r <;i 1 [)e !•> c. i" 1 p 1:1 o n 
n.:[i,;:ii: at: 11. i-ih ITU i n I; of Dii t i i . T1 n» 1 cl n, 

P  L l.:l.nij!, cii:1  I , he I.: a I:,a B,aae !J 
Ver l f l c i - i t lun and Co t u p let Ion ;:»!!' ttvii i:)al:.;i 

De i/ e 1 o pine n t. o f Da t a Ii: v ii 11.1 a I: i o 11 Ci" :l I; o i" 1 & 

JUi i l i lREl ' i r n i . ' .L 'L 'CI INI , : : i \MID C'ODIi:!:! 
LIST OF METHODS 
LUST OF FIFKREMC1]:!;:! 

i\l:iFl::Mi:)I!! Ii. .» Si-IU'lFLii, ClI.ITPUT,' 



I:; PORT




N E;« IE; E;D POED p c: B DA T n. MA MJI a E:WE.MT ;•• Y ISTEM 

I n t in:; i;:l[_i:ic_t_:l. ciirii 

|»c: 1 y c In 1o i" 1ni i;i t (I'd b 1 p b 1=1 ny 1 ( I : 'C I!!) c; o nt <;i i::i 1 na.t :l. cm :l.n Ne w IE! e :1 fa ::'d 

][•! a in I) or f 1r :n t It: e e ame a c ik.n mi I. e d |i!;e <:l 1n !l. 9'! & « h e n I; h e 13, ! : > , 

[ i .nvl rcrnnenla l P r o j e c t i o  n Jh.;; en c y c o r ie luc t ied & Hew I i ! in f i ; 1a nci wide PCB 

n u r vsi y , " ' I' 111" I: h e i" t. e!-. 1:1. n i;; b y Fla a K< a t:h u K e t; t K, h |;: e no :l. e s; „ F1 e cler a 1 

ill):;,!:! n C 1 l-i !•, , I (i! II, E: ,il.r C I'l 1I'l i: 111 III 1:1 0 ft ii ,, an d 0 t: l"l I:! I'1!: I'll iill i: F (!' W'li! ill I l:'dl t, h,!l t, I: hill! 

p r o b l e  m :!.!• p e r DMI :•> :l. «•(» and I; hat l ; v i o 1 n cl1.1 si t r :l.e ss „ iiierovo.!! and Corn si 11 

P u  b 1:1 s i r ,  , are n i a . J o i " in o ui.r >:; e \\> c:f I; he PC! : ! 1 ! ! , , 

/I re cent : r t- 'port prep a red by G r a n t ; \tl e av i-s i",, of the Ma i;. s; ao h u -

i ^ E J t . t s - i C o i i i s i l;al i!oi'ni: I'l iiii nagi:!niii! nt  ( C Z hi 'I ,,l l ! [) recent in a c le tMi 1. ledi h :l i\ t; o r'.ii 

and o v < i i r v : l e v ) of t .he Mew I:!eel r 'ord p r o b l e m ,  , lUt;houi;!,h d i r e c t  ; 

d 1 u c h ar n; i-1 c I' PC Hi ha M e 1;: e e n ii!,i" e a t; II. y re cl1.11: <;: cl 1 n re o e n I; y e ar , : i , 11 :l. i-

C ' » t ; .1. m a t; e d I; hat t h  e i n u n l c : L p i i . l i > f a i i t i - 1 water t r e a t; in e n (; p l an t !L;> 

el l ii char ij; I ng l.ii1:; to :il ' i ;> k l l og rami i ( K g  ) of P CQ" s a n n u a  l l . y  , l i i t - d L m e n t ; 

c o n c i - ' n l i r a t  : I c r i i ; !.n e K <:: e s; ,ii oT 1D D., Cl 0 D p a r l : , i  > per ml 1.1:1. on ( p p n ) PC Hi 

h a w  e b e e  n re p o r t  ; eel In Nfe i ' i B e d f o r  d IK,ii r l:i o r,, and in l. i i . i : ; , ; :ardi- l i i a ; / 

!: ,«!Cl.l.ll)(-nt!i, I. I'l i: ICC e !:, ii 0 f ';) Cl pp i  n ltl,:l V I:! 'bdi Ii! HI I' I:! pO.f t <•' 111 „ The 1\<R\D !:!<: Cl.( ' 0 l"Cl 

1 ii :n clf 111. c on t, a 1 n i > , o 11 e r ,!! 2 "f,, I!) 0 0 Ii! i;; o f P C! B ' :;i an cl I; h e re .]. i-, 1 n tl :i. t: a t. :1 on 

o r h :l. [i;l'ii b :i t:» o d 1 e v K 1 i;i o T P C El ' !•; 1 n H e v Ii! K dl I' o r d a re a re ii .1. cl e n t, i n , 

In r ecogn i t ion o  f tine e ;<. t: e n t and c o m p l e x i t  y of the 

doc u.me n t e d a n d p o te n t la. 1 P CB c on!; 1:1/111 n a I; 1 c n , !!! e c re t, a r;i' 1:1 e« .1. c, Ii: 

of the I ' l a i ' . i i a e h u i i i e l ; I; a I;:.H e c u I; .1. v e O f f i c  e of i::.n ir.l. r onine n I; a 1 III" f a I r 1:1 

1 ; ; :1 We"i:ii"/iii':ii ";r"ci'ii: 'iii'i i'i;"o ......... j"9 !;!';;! , l:i Cli P o 1 1. u 1 1 o n 1 n. t he He w Be d .1' o rdl ,

a la !>' a-:: h u « «s 1. 1 ii A.I .....i a. : ;i l i i I;a.1; u :•>, HI e p or t , M a ii ii a c, In u a e I; t;a Cc a i;i t: a I. 

i!cne 



ei-i tab 1 in, he d ,;i New Bed To PC! PCIIB Taiilk Rxroe Ln 19  BI  , T'hla TaiH-: 

PC p c e „ cha.l.ped bjr the |ilaii::iaehiJ!:iel:t!;i Depart in en I; cif EJ-I v 1 ;in:i nnie n I: a 1. 

Qu a :i. 11; y En i:;! ne i-s r11 n|j|, ha in me I;, moin I; h 1 y 1: o i: oc: rd 1 n a t;-e :l. n ve a1:. 1ga 11 c n , 

(! o n is, I; :r u o1:1c n , a nd p e r'ni.L t, t; 1 n i;; a c t :l. ir.l. t.:l.e ii Mb .1. c: h mil i;; h I; pe 11:11.e t; o 

Pi" IB " !i „ 'I'Tli Ii! Ta ii! k Po It' C! (:' I'l a ii ill 1 ii C !• e I' V edl ill!!, ,il IX: n 11" ill. 1 |:i Cl 1 111 It, f 0 ![' I: .tlli! 

or ij|,i-L n 1 i:in I 1 on an cl p 11-1 n n I. n |<; c .1' ad i:l :l. I; 1 o n a 1 i-> I; ui cl :l.e ii a n :1 a b a t; e in e.n.t, 

irne .a !•» 1.1 re s , 

l:li:'i:ent, ii.c 11 v i. 11e iii 'by CI :!,!'[„ F.e i;; :l. o n I IS FA, .:in:l ot;hi:r,:i ha in? 

i"«i»i:! a 1 e i:l l:h..!it Ul'inire :!.!•, B Li!.r i;: ii1 volume! c  f P dB- re II. Bt ed i:lal;.;i :E't.»r I: Imi! 

New l:led !'ur:;l nre,-! (c i ie  r ; i | D G  O dint a ];: c .1. nI; •>} , Kluich of the da In. 

appiiiiiir" t: ;.i I.)i:' poorly or^inl iinsd , \:>DITHE:t:l.irn<!::i contn-idlc l;ory , ami not: 

central l  y iil.tii'1,, IU.t;ht:mi;!h there :!.;• i n ,ii o k no vi .1. K dl i.; us til n e i;; d I' o p rno r'e 

:l. n f'o it1 tii iii. t; 1. o n., a t: o mp r'ni h en ,•; i '/«•! a n, is m !•> i:,nni n t; o .1' e i: :l.::, t; 1 n |<; dla t, a 1. :ii i-i. 

p i" f: :f in q i.i !i. i:i .1. t: e t o T 1.11 ur i:i d e o 11:1. o n •; i" (•;;;. nii; cieve]i::|:imerit of 

i.i o !l uit, :l.1:1 n,:i, C o n si e C| i.ie n t !l.;; „ lil IMI iii di d r e » iliid t;]'H:'iii:i Hli'iEiCllii l}\\< llf: II (I! 1 Op 1.1'l j:; 

.•i Me id Bed fo r  d F'C'B Da I: a M,n na c;e in (•• n I: Sy : t, e ni „ 

Thi:! lisF/l orr:l.c« oil' Pi"i;)|i;!,riii.ra lilupporl: hi-iii. oonliri-iot: s;cl the 

po o n si in 11,1n lii; f 1 ir ri o I" I'le t; c a 1 f I! ]Ei,cl d,|i t, o 1:1 o n cluxi t, t l i in f'.l. i" i-i I; p 1 1 a ii ii! o f 

t, 1'iii! dl e v e 1 o p ras- n t and Imp lenient; at I on of t, he D ill: si N ana n; f: Trie n t ,::;>• i-, I;E: m 

I'or a 1.1. 1'CD r e 1. a I;e d data fro m the Mew Id eel ford., h! a i> ;•• ac hui'iel; t;,:! a rea  , 

(i.ddl I; lonal p hiii :•• e !•, ape l isnvlsiLoni-sd to d«i Llneate da I:, a di-'f 1 o:l.(:':r:M:::l.eii 

di ]'i d de -ti e 1 o p a 11; e pna 11 ire ii t r i-i t: e i;; i iea :(' or P ('.' B o]e a.n up , Tin a 

adviiinl;,!!!;^: oJi1 a pliai-n-sd atuidly lii that I: .he approach l:ii fle.nllble „ w i t  h 

eac  h phiiiiie oomt ; Indent up on the re i- n 11:» of the prevlLOUi!, pha i ies  , 

Coniiii-qLiiisnl: ly \:'he ii.i:ai:l: rn-'iEid „ 1; .1. nil ni;i our iiicopi-! ol' add 1.1: II o rial p 1 1 a s: m 3 



:l.!i no t ; ye t ; IK x act I,;/ d e f l n e d j , b u t ; p re is e n I; e ill ' be low Is .a i j j e n e r a l 

de i i o r l p t l o n of the obJea11 ves c r I: he lihree phases e n v i s i o n e d at 

I; hi s il; I. ine „ 

Fllii.aiij.e !_„ Phase-l la e o mp 1 e I; e d w i t h p u b I Ilk: at ion ol" l :h l i . i ; ; 

r ' epci r l ; and the !:! IK pi; ember !l., .1. 9 1:1 ii „ Da ta Flan age me m i ; !i!y s i t e m 

d e m o n s t r a t i o n s semlnar , As p< ; i r t o.f I ;his pl ' ia \ \ e „ cati: '(i;cr:l.e\\ Mere 

es l ;abll i ihed .for o a ta, 1. ci n; i n \z the da ta l.n I; he 'basic Da I: a Managemen t : 

l i l y : ; t e r n , , lU 1 read:!.!,!,) iiv a.l. .1. ii b 1 IK :l i n f o r m a l ; . Ion on P C E i ' i - i and relal;ei:l 

par ' -Lmc' t iEirs f r o m this.1 Hew BiKdll 'ord , Mai* s iachui i iKl ; t;i:i liiireiii Wi!i,!:i I: hen 

d i - ' i - i c r l h i - ' d and eml ;e red i  in te r r r i , - ! o l " I : , h e i - i I K cdi t .es^ur ie i i  , Data r e v l e i ' i f - ' d 

and c a t - i l o i j j E i d inc ludedl a l l . Ptl 'B n.peoiiE!,-! ass w e l l as; me ta 1.1:1 or o l :hep 

t o x 1 c i!i c o 11 e c t; IKd .1. n c o n ,| u no 11 c n v 11h • -a n y f'C Ii! r e 1 a I; e d nt n il ie , ; > , P CI B 

r i K l a l ; i K d l.n . format Ion f r o m all a r ea i ; , , 1 me: !l. uidl :l. n (;; ii IK till line n I; ii „ w - i t i e r 

co lun in , , b i o t a , , al.ii",, l a n d , and a IK we r : -> ,ya tem \nai- inio luded „ 

iU,:io pr iKl l 'mlr i i i ry c r i t e r ia Tor e•»i;t!l.uia11 ng th« 1.11:>alb:l. 111;y :>l" 

1 r; ci 1 71. cl 1.1 a 1 d a I: a i; e t; :•> we i:1 e d e '/e 1 o pe <:! a s- p a r I; o I" t, h:!. i\ p h a ii e , 

Thrcmghoi . i l ; t h l i i f 1 :r a t p h i i s - i e „ !:omrin.inloal;lon I ' l a i ; in a in t; a in e d w i t h I: he 

INIew Bedford FT'Ii Taalk For OR and the member ii .geinicl.es,, Thl i - i 

c o m r n u n i o a i ; i on In i - iu red I ;hat the d a t a a i - i i i e m b l e c l and I;he m a n a g e m e n t ; 

a ,ji ,:> t; e i:n d,e\re loped, were ac ces aib le to the involved state agenc. ies , 

P_h_a!:i_e i : _ , , Ha pre s i e n l ; II. y c o n o e l ' i i e d under Phase I ! , ,  I; he data 

iKv. i i l ua l : I on cri teria wi l l b IK- r IK f 1 n ed and a p p i Led to I; he entire da I; a 

b a s e , F o l l o w i n g an a n a 1 ;|i s11; of the dat i i . , , add It; lonal I n f o r m a l ; Ion 

needed l;o fu l ly del:1 In IK the- prob lem, and e •» a 1 ma t IK a l t i i i i i t e r n i K n l ; mea . i i i . i re i i i 

H i l l be I d e n t i f i e d , A reocinnnended program l;o i -puppl j t h l s i  ml s i i - i l t i s ; ; 

da I: a H i l l  , then be de ire loped Tor i L i n p l e m e n l i a t l o n 'b,|i o t h e r Federal 

agencies! , , !:il;at;e a & e n c l i K i i i and r e i i i e a r c .h IfLiitll; utlona , D u r l n i ; : l ;h: l . i : i 



phase , , I; 'he data 1:1 le will continue to be e :»; p and ed w i l ; h all new 

da ta and wil l he acce i i i i i l b l e l;o concerned par tie in ( t h r o u g h LFA 

Of f 1 c e of Program Supper I; ) l;o a d d.r c 3 s i ipec l I'lc inquilrle!:! or 

!t n -ire ii t: .1. \y. a I: e p o t;e n 1;1a 1 d a ta 1;; re incl 3 „ 

Phase .....[ j i , , 0,nce the PCD problem has been adeq iua te ly de r imed 

pIn, F h a s i e i - i 1 iiiind 2, F l i a ii(•! 3 'will be UP d e T t a Ice n I: o diMi'e .1. op and 

e I/MS. 1 i.i a I; e p o t e n t i a  l c l e a n u p and disposal a l t e rna l ; I v e i i „ 

D a I;a ll;l,!i n |:i Jii!:.!Ii!!:.!l!: ..... Hi.!*!.!:.!!:.!:!.!!!... '." ..... !!!.!!:•!:!:!.!:! .....L 

Ob ,] _e_ t: t.l.ve. . -The erne r a i l olt; ,] 'e c I; .1. v e In the e ,-i t alb1 1 s hirrio n I: of 

tl'ie Data Man- i . i j i emen t . i iyii i tem 1 u to consi.olld.nti:1 the e .« 1 i> t; 1. n g da ta 

f r o m all of the age n c I. e i-, and iri!-. I: l t i . i t l o n n . v i h l c i h Ihiuie conc lu i : i t ;etl  i :Cli! 

• i t u d l e i i i i i n d re l i - i t ed Inve i - , t; I n; a t; I o n is in t. lie New Bedrorc l , ]"t/i . - i rei i 

I n t o on I-1 1 c e n I: r a 1 ,, i:!oraputer:l.:!,ii!d da I; a b .-i in ii1 „ !l'hiii da I: a wou ld be 

d (is !•! o i" 1It: e d <;i n d l"l I i-'dl i n in 1.1 i:,!b a To rni.ii 1; t: ha t, 1 1 c o u.l d be e a •; i 11 ,y 

a t: c e :•:» H e d ; scrtec! „ H is .!.»?(: ted,, plot; ted and e v a l u a t e d for comparison; , 

i-i !• ,-i e !•. si i» d 1 n t. f i 1 r ' lTiiiii o I" d K l"l n 1 in n; I; tin! t: i! .1. i:. I; 1 n n; p i' o b 1 e in an d i d e n 1 1 f y :l rig 

gap::! I  n ths ; d a t  a b a i i e ; ,ii.nd s i u p p l e m e n t e d l;;y on n; o 1 n \? i- 1; u d :l. K •• , 

e :•, t; -i b 1 1 ii he d by ['kit c a l l ' Ii Eddy for the: Hew I!! (Mil. f o rd F C B d a t a 

u t l l l.!i:ei- t: he D 1 (;; 1 1; a !l. E q u i p men I; Corpor .Htlon compi.iii.er so f tware 

p a ci l(.a i:; u- ,, I!) A T il'ITI ! EVE- 1 1 , DAT IITR 1 EVE, 1 ii i-ii n a 1 1 •• p u r po ,-i e d ,-i t, a •; t, o r,;i i;; i? 

a n i:l .r e t r 1 e v a 1 i-i y i!. t;ii! in vh 1 1: h IP r1 o'ii i de ,-s d 1 r e c I; „ i -s a n y a c; c e i-, s- t, o d a i:, a a is; 

we 1 1 (El,!-, 1 in c| 1.1 1 i"y a nd r« p o i" I; •••M i:1 1 1; 1 n g c a pab i 1 1 1. 1 ii1 ii „ 

i:i!il:i:i lii i- i I: orisil In I: hiss MTATF.nilVlS I ' l l 13 In ind iv idua l clatu 

point; ii|, or records,, wl.Uli each record dei-iorl tcd In any number of 

i: al;e|i;or:!.c al da I; a f i e ld s , , Data may lie numer i ca l . , t e x t u a l . , a l p h a ­

n u m e r i c , , o r c o d e d , M a n i p u l a t i v e oapabl l . l . t l< i» : ! i o f the progra/n 

M 1  1 A L ' it IE IM: 



In c: 1 u :le e a i i  y addition o I"1 new rec.a rdn „ d e l e t i o  n o f  " D id one-a ,11 nd 

modi.!. .r 11: a 11 on D f e ;•: 1 s> t; In^, d ill; ;;i re c o i"dl i i , 

DA T IVI'IR 1 EVE" !>> 1 n te i' in i: t; 1 v e .1. n c| u11:1 y 1 a n [;; aa i;; e j:: e rni 11; 3 t h e LI a e r 

tO Q HI!:' l"y thi: 1:1 y i: t; li! II) f.'G K1 t h I:! ]f! '1.11' p»a I:! 0 I" 1 i: C '.\. I'll 111'l |<; and i: C T 11I'll |£ d a t  a 

f o i:1 !L n d 1 v I. d 1.1 !i..l. ;| ob need !•:.,, lilorne 11. in:l. t; eel (•:, t;a it, :l. !•: it; .1. <: a 1 e apa l:i :l. 11.1. :l e ,s 

are a 1.30 l . nc or p orated Into the ay i i i t em, , l ine Hiding averaj!;<i! „ I: c t i l l , 

ma x :l. mui in a rid rn 1 n :l. in urn v a 1u e:: „ I n a ddl 11. !l o:n „ Dl\ 'I'. iVII't' I! lil'i/li, r e t: c it1:1 \\ :n i i ; / 

l;n» !•!(•• lects-d i:trn:l r r i f : r^ed vi . l . t lm o t l io r t: <:: m p u I; us r ];: r o n;r a in!-. , i -M. ich as:, .:i 

in I; at; :l. !•. 1:1. c: a 1 o r gr a |:»!lti 1. o a 1 p a t;k a (<;<:,, 

Final ly , CATli.'ITillil 'VF:" s report writer pernTlt n the iii'ier to 

orji;,:!n:l.:!;t:' .:in:I v 11-ua 1 ! l , < i p r e i i e n l ; the d a t  a f i l e  , cr any p o r t i o  n 

t ]•] e re c i ' , 1 . 1 1 an K am y I; c: r t- a d , LJ n d e r ,-11 an d a b 1 us :!:' or in a I: „ 

il1c ''IliJ.irtj.L_bJ.j.j|:|!nt:!lilt Hi lilLlLil'L...'!;!!.!:,!;'!!::.::!, • ]l- l v a'":|-l!l l:i : i - l i ; an :3 

de.scrlpt:! vii! paramiH;!!!!" n:!!l.aJ;.l.ri|j; to I;he j j jeneratlon of 'U'le I:'CI:S data 

It) EI •: e wa s e n t e re c! i. n t;c I; h e Dfi T" A TIE'; 11; VEl P C" B f 11e a ii a n ill n d:! n 1 d 1.1.111 

d iii. I; a f 1 e 1. d , 11; n; mi-, o I :l n r o rma t i on  1 1 h i c h w e i" K t; o D c 1 o i- n; 1. y 

a I:. !• c c 1 a t: e d t;c w - i ivanl; i- .ep. i iraL:! . on., ( e » | . ; ,  , un lL i i ;.»!.' c o n c e n t r a t i o  n 

i i n t l t h e i  r d!: i: 1 j j inat l on nit!: v ie I; vii:! 1 |i!;h t o  r iir;ji M K 11,.;, h I : ) „ i ^ i e i r i : ! e n. t i e red 

IL n't, D a :•> 1. n |«; !l. e d a I: a ;£' 1 e 1 d , ill i.,i.p p 1 K me n!; ;i r y d e a <: IP I. p 1:1v e 1 n I' o rma t :l ::»n 

whlol'i c o u l  d no t ; be specif i call ;i> c al;e[«;or.1.!i,s:d i ' ia!i n j r c j u p e  d I n t  o on«i 

"ccrunient!!." f i e l d  , Hun ie r l ca 1 ll ;eti! i! . Here s e p a r a t e  d to o p t : l m : l i !  e tlruii 

i i i e 1 e o I; 11. c n ii.ru d ii o r 11n \z c; a p a c 1.1, y o .1' I; h e n y iii I:,!: m „ 

G e n e r a 11y „ the data wii i re a o r t e  d I n t  o c a t ego r 1 e a for 

1 d ei'Vlt; 1 f 1 c a t:, 1 on (& n unie r a I; .1. o n) | 1 oc a t;, 1 on o r i;i amp1 In i;;; c h i;i i" a t: it, e r 1 'z a ­

t; Ion of the s i a m p l c i i 1;:l.m€ of re .I1 s i re r i c  e ;, a n a l y t i c a  l I n f o r m a l  ; 1. on an i l 

.r i!! l i t 1,111; ii! | r e f S! i' ii! n c I. n |j; .-I n d acl d 111 ona 1 t: o nuiKi n t; 3 „ 



Eai;:lii manip le reccipdi-sd in I;lie f i l e wa,m aLiimlj j ined ,11, rni; sample 

aoo'i: !i I'll ion nnjirnibusr ( ' de i i l ixna tec l ""sample n u m b e r " ) , , H 11;h sub m e p l p t  u 

in(11 eat ing replicate ana1 ;> ' i ; i e& of the liiim<LJUiiiiiplii! (.«! .Ui!.:'» for 

'cl :l.:!' f eire ni I; p in name I: eri-i) „ Th e orl \?. In.;; 1 |!.!-!1i!i|;i.le...j;i.ui;[il;M;!r.....!!!.!-' 'A 1 gnedl b y t he 

t: 1:1.11is-'eit; o p w <iii s a 1 is o .f 11«! i:l „ i-i :ii we r e It; hi e o :t' :l. n; 1 n a 1 EI 't. a I;. 1ci n munlb e:r (o r 

cod(•! ') and l < n l : i n u m b e r  , T h i j new H a m p l  e number el l.m:'l. nates 

dupl icat ion be I; we en studies and ppoi / lde •! an l i su i - . ^ via.y to m- i lec t 

!:, pe c :l. :E' 11:1 da I; a point:!! , , The ,:! i ibi i .cr: l . [ : i l : . l . r i | i ; a;i.!l.ov!!> f i c i o  h ,n.n mi 1 ,;,i ,•; :1. K, to I:H:! 

IK n I: e r e d a!i> I n d i v i d u a l r«i c o rd „ w i t h o u  t m 1 !i c: o a-: t; i:1 ui 1 n i;; I: he :n u.n:i b (• r of 

n, in rap 1. ii' !-i a c t u a l l y col I n s child , T'he cr lglnal f i e l  d and lab n umb.i;; £;!>., 

u i re Ik in pi; in the rile, to a l - d In cronis-ri!!:!1 s i r en c In i:; and v*!i r i f ,111 n (;; the 

d a t a f l le,,  . i 

I l l l . n, am]:: 1 in jx loom I: l c n i » v i e p e lit n, si 1 ij: ne d coordinate!: in I: he 

U£G!?i Tr a n si •» e P !i (Ei ll'le re a I; < ; j r 10 0 0 meter i; ;p!Ld i:,; |i!:ite;rri,, Thli-i f!;r:!.d -i y:-, I; e in. 

•wMiiii !:.e leel:ed b 'EiCi ju i i i i ! of it1!: m(?l;r:l.c b a i - i l i i am:l t\v?. f ac t th,nt I I ; is 

•rnori:! e.n :n:!. !l.,y bpoken into linnsar d i s I: .11 n c: si ,\\ th.im are angular 

rc d ::<r d Ina t e s- „ Di in t, a:n c lit i» niiii y b us TC c o pd ii! d 1. n in c i:1 e n ie n t: !• o f t e n 

in s i ' I : e r ! • ; , M b ere I: hat l i smel of detai l L;i H a ' r r i j i n l ; e d , :i!n ,11 d d 11; .1. o n., 

t h 1 !i in P 1 dl s y « t IK rn i in t h us o n e in .3 ed o n I; he Me w Be d f or d , F l / i , ar us a t iii 11* {•• 

map d i i i v e l o p t i d by F l a i i S i i a c h u i i i i i s t l : !i Coaiiital Zom-! l 'lanas!;«meril: „ lUthou|; ;h 

the c 1:1 o pd I. n i-it I: e :­i are not actual ly i ! i n i ; ; u l a r , the,;; w e p i ­ i ass s i l i K . r i ' E i d I: lie 

f ield nii i i ine, i i '"latUiide1" and " lon i f s lUid i - ' " „ 

[la,"I; a. f 1 e 1 d!! o hari-i c, I: e n:1 i:!,.!. n |>; ,:! a nipil e in t; o 1 l.e c t; ed w e pe 

M tab 11 n i l - K i d In three heirarchical lev el a of del; ail,, "maniple 

type"'1,, "'sample isourcis11 „ arid, "eju-ict ; , l i ioi . ipee" '" , , '['In!! maniple type 

d a I; e u; o r';y a 1II. o ws f o i- i-i |i;e n e ra.l |i;r ci u p 1 n n; o I' I: he da.l; a ; f'o r e :n; am]:: .1. e a s 

mediraent;,» water1 or lobaker samples, The maniple .iiou.pce Lii an 
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e l a b o r a t i o  n of the type , , i d e n t i f y i n  g trie i - iouree o l ' i- iedi mer i t or 

m a I;«! :t' is a mp 1 e i - i , o it1 p ar 't. o I" I: lie t> \"ga n 1 ii in i> a in p 1 e d , T h i- e :IE a c: t I-,G u r i:e 

p r CMI i el si ii mo r«i! d e t a i l e  d ln.rorm.-i t I on , In clue! inn; d e p t  h c > l " i M f - d l n n s - n t or 

m a t e  r ii, amp '.IK -i or !-ie;ic and  mi ;!,<;: of an or^anls - im. , v i h i i r  e I: he 

in formal; I on I L I - I available, , 

In o rd e i:1 I; o p n:; M i ;le a c IIP o no 1 of;, 1. c_aji ri.f lii.niilJi!.!;' a.rv:l i:1 ira .1.1.1 a t;e 

I: ]'i e 1:1 me e 1 a p a e d_ _ b.e t H ee n is a inp ] e - • c o 1.1. e e t .1.o n. .a.n d a n a_l_;|i s i i ; , , I: he i:l a I; e i- i 

c: I' e ach K i e t '  e re c o pdl i-s ;1 In I: he d a t; a file,, In addi t ion , , a '"tide or 

1:1 me" f i e Id M a is e ii. I: <;i l:i 11 ii h e d .1' o r a inior e d e t a 11. e d r e f e r e n t: e i n 

!• t; u.d i e ii H1 1 E- r o 1:1 d a 1 I' I u c: t u a I; .1. o n i- c. a n, .1. in f 1 u e n c: e I: tie d ;i. t; u , 

i\ n ii 1 ,11t ; i i; a I. rue t; h o d ii an d t; he p ar «i me 1; e i" .;i n a ! l ,11 ' i : ed, , in e a i-1.1 :r ed 

C1 o n c (is ri I; ra 11 t.i r:i „ ii r\d m ri.l. I:. !•> r (:' pc :i:' t. e d ne r e ii n •> i i;; ni» d in d i v i d u a 1 r :l E: 1 d::, 

I. n I: he da t a f 1.1e „ Ik; t h t; h e 1 ,:i b pe i" f or in i 11,5;, t he a 11,11.1 y!-. 1 ii a nd 1.1 le 

,-i n; on c;/ i: ondu t : l;:l.i ' i(i; the at ucy wen;1 . i i L i - i  o !i. i:l (: n it; i f 1 e d , For the la I: t i e r  , 

I ;he iie.-i.r the s tudy ma,;i c ondu:: t;ed vn:i!-, < : i l . o o i n c l u d e  d to ; : rov lde 

i iome de 1. in eat Ion b f -1 H e EJ n d 11' i's: rn: n I; ,-! t i.id 1. i.s !• oond n o t e d l . ) ; ^ the i s a m f ; 

In n i:' ii. 1:1 it; a t: 1 n i;; am c1 n t: y i 

T w e n t  y f l . e ld i i were u,iie:1 i ;o de,;;c.rII .It :e I ;he e nii;,!; I n n ; dL-i t i i , , 

!:!hCi 1.11 !l. Cl fill t I.I.I' Ii! llii.t i:! C! 0 1 le 0 t i 01"! Ill!: 0 0 111 I:' i:! I.I l!' I'.!. C 10 I'l 11$ tl!: t: <:l i 1 (: d t 0 

I ' l i - i i r i M i n t It i or o t ; h e r n e s i d , - ! diinn-ilo];:, new da t a field:;! c . - in l>e o a s s l L  y 

• n c l i i f i d to the a y is, I: e m , Pe r e x amp le ,, a f i e ld o o tit a 1 n I. n (;; ,-i t:| I,L,;I 1. :l t: y 

o o n t re 11. e ira I uia t i on o f t, h e d a I; a c, an b e a d de d a I: a 1 ,-i t; e r d a te , 

Th e I; we n t,«i cl a I: a f 1 e I d ii e uurr e n I; I y ! n I; he i-> ;i a t. em a r e ; 

liiarrip 1. e H ui in be it1 i:ia t;e o f Ana.l y i;, 1 ,-i 

l!) r 1 |ii; 1. n a 1 !:la rni]:; I ie M ujii'ts ii! p T Id e or T1 me 

Ci r 1 u; I. n ii 1 !:! I: a t; i o n M u nit e p P a r a in e t; e r 



Original Li-ib IMi.i in!:i i-1 r Ccn cent ; ra t ; I on 

La It, :l.t uide Lh:i 1. It; jn 

l.ionic!,:l.l: ude Lalb c i:1 a I; c r y 

liianiple Typ<si ! i ! l ;udy 

lii.il.nip I.!:1 .:: 0 1.11"C li! l:l I:' !!'<•! F Hi 11 C! li! M UI11 fo I:! r 

li!a.ii.c t; i icurcf i Method:-, Nurnlx i r 

Da I;*; of C o l l e c t i o  n Cominen t si 

Ml ! (:la l: i! :l ri; :l t: :L !i :|[ IL '-f K l ° '" [ - d[i.iJ:.nj!L..!!L[ !• JlS I:!.!*.!:.!!! ^-Liii.!;:. •  °"l; °i:' 'L h *  ' ­
rIn tl'ii:1 D a t  M II linage in en t . i iysUi i rn u s - r e ott a:ltne:il f r o m 1;hii! M a : ; , i - i i c h i l l i c i t : si 

O f f i c  e ol' C'c a :•:> 1: a 1 !!,one Ma n a [;;« me n t ; , * A d cl 11; :l. o na '.\. report;:) were 

p r o v i d e  d by E F  A Fe (:;:[. on I  , IUI. 1. ti!U:ia n-i I. a t; 1 n i;; l;c P C ' B ' i : , In I: he M e w 

Ei-'d for:l . i i r i - ' i i v i n s r e 1.1111 :l.:i,ed „ an i - i f - ' l l ai: read:!. 1 ,[i ava 11.ab 1 c PCE :lat;a 

from is 1.1 r r o 1.1 n :11. n |i; a r i-' a •: and ii n a 1 yn , K i\ of' r i - ' la t ecil par.-uneli.er!:, 

t: c 1 !l e c: t; «:"dl. I. n a::. :;i o c :l. a t; 1 o n « 11l'i t h i-i IF CB d ,111 a., 

M u c  h of t he da I; a wi- ' re i i i t i c iu l r e : ! in I; he f o r  m of >: (•• r c x ixl 
pr'lii ]:; o r I; :i o f a n a 1 y 111: di !l. i"i:i Hi i.i 11, i n , t l i i:> rus.(' o re l:i iic 1-; i.i p d o c mrrie n I: .-i t- :l. ::un i > i ii ii 

si u It; :-i I:, lint :l n 11y II. n c orrip ,1. (•> I: e , ..h j];:r« a t d e a :i c:;[' c r o s :» - r !••;[ '(»it11" me 1n (:; vi a i:, 

r i» q 11:11 »d :l. n ::i o r t; :l. n fi; o i.i I; t h e d a I: ,;i „ irna t; o h 1 n K 1 .;i l:i n-i p o i I: , - > I: o :i:' e p c r I \\ 

\ o f f :l. e II d c :> 11. e i: I;!. o n <;i ncl <:i 1.1 tinm.-i r y .r e p o:if t;:;,,, e '.\. 1 ml n a I; 1 n i;; d 1.1 p 11 c a 1.1 c n , 

i , . • , / e l ; ; : , , I1, m a j orlt,;; of t he me::, I; v:l.l;,:il b a c k u  p c loc uim-1 ri I; a 1. Jon w s n - i 
4 
, 'I! e v e n t u a l l  y 1 den t : 11'lab.I.e., Hoi i i cv i i - r „ mo I n f o r  m ill; L o r i H a i - . a v a l L a b l  e on 

the ,i'i a iirj) 1.1. TI ji; an til anal;ytlcal inietJIiod:-! employe:! In an;ji of t.lhe 

ii! t ucl 1 e a „ No t,:l.;;l€ or t ime da I; a wen-! oIt: t a line;! e 1.1 h«; r „ 1: ut that 

:].n.fonni:i t l i : :n I  n o n l  y re 1 iMrant to i»(i i . ter . - i tudlei i , In I;he l lcualhnet 

l:;iii t uar y , 
\ 

* i;'.i. ;L e in 'of C l r a n i ; W« .11 M i - ' r , , l i !n ' i i : l . rDnmi: int ; i- i ; i . Eni i j ine i - ' r . , C l i . M , 



i!!>i:i in p !l 1n n; 1 c e a I; .1. on ii „ who i:1 in I; hi ey H e re 1 tie n t, 11!' 1 e d 1n |; ]h m 

111 (i .r a t ur o , w e r e mo31; 1 y m a r k e d cm maps ; liunid chart:;; o I" I; he a r e a , 

w:l.t.h va ry ing decrees c.l' |>:reel i- Ion , So'ine i-tat Ion loo at lorn-, were 

l.denl;.!..ir:ied o n l  y by ideographica l re f 'e rence ( e , | i ; , , ""Butler F1in. t; :ii" or 

"" a f l!1 A I-' re iro x " )  , iii a in p 11n [i; a t, a I; .1. o n ;• in e re ii !• ii 1.1>; nc cl ji;r 1. d i: c o i" cl 1 n a t: e ,;i 

b y :l.nt; e rp c .1. i:i t; 1 n |«: I; l'i e in o n I; h e U,!: G!:> c| 11 a dr i;i n |=; 1 e ma.p s lr.'o i' I; he a re a , 

,ii t, a 1.1 on i!, c 1.11. \\, 1 cl (•! o I" I: he We vi IBe cl f o i"d a re .11  (v h:\. c. In \n i" i-ie no I: in a;: p is; d I 

v)ere a.ss:l.[j;niMi only general c.oord:l.n«i t;i:J!Sj i-ilnicii! I;heir" main purpose 

l,:i to p r o v 1. d (•' I:; ill c. lli.|!;:n:i i.uriid t l . n t i i , For i - s x i u n p l t - . , a l  l !•• artip !l. e :i .Crom the 

c; i.i p si' C o d C iii  1 1 a 1 i-i ii! re a ss K 1 n; ne cl t:  11 e M mo t: o o r cl I n a I: K c i , 

;i! in o :i:' ell s; r t o e :n: pe cl .1. a I; e v e r.!. f :l t: <;i t, 1 orn o Ii' t h s-' d a t; <;i „ iin !i. t.:-, o f 

c o T i o i - ' f i l i r a l ; I o n wen;' - s t o r e d - In t-llini- da I; a f l l  o ass they we re or L K l n a l l , ' 

i" 'E!;;:orl;i!ii:l | 1 n o 1 uicl 1 n (;; i-t i»is : t K i e . L n i h l ; or dry we 1 |j; lit de :ii:!. |i; na t ion n l i s i re 
1r  si 1 (»v a n t ; , The unit!: c a  n he e o n ire r t e cl at ;;i later da te to 

f ii c 1.111: a I;e t:o m p ii.r 1 !•, :lo n It: e; t, H ee n s- a nip :i e - s , 

In order to r r i 1 n 1 m1 d e t: c: in p niter is t o ra i;: e i i p i i i c  e and da l ; ; i . l i s m h r  y 

in ii i n t i.i 1 n o o n i - 1 ::i t: e n c: y,, a fidi r a c 1.1.11: a t e is e 1 n; c: t; 1 o n a ncl p r K <; e n I. a t, .1. M n. o. 

tin" da l: a I ' l i e d In the w i i i ' t e i i i .  , ino: : t ; of" It i / i a i - . put In to .ii b I.i re n 1 ii I; e cl 

or coded f o r m  , ­ .1! c| u a 1:1. o I: lot a da I; a m a s  s coded In the l1!:i!!.MI:L!;; TYPE" 

I ' leldl i ' i l l :h a |;!eneral 1 cl e n t; 1 f le r o!!1 "i\;;iB", To 11 o w e  d h  y I; he f l r i i , ! ; 

l i i s t t e r of t. he |i; e ne r 11: n a m e and the: .I ' lr-st I: wo le t te r , i s of t. he 

is p e i: 1 ii! iii n.ii me , For e xa.rnp le „ I: lie Mo rt; hern lolbii. ter „ t:cr n.oiTiiinr1 \\\i 

a.iiriej^ljIMiirtuij^ w a s  s codeiJ lai;s ftQBMAW,, 'P.i iri i imet i - s r i ! ana. lyi i .s idl I ' l i - ' i r i i ! c oded 

u iii 1 n [i; t; h si> n u me rl c a y i - > I; ii! in ad o p I; e d b.ji Ii: I:' II :f o i" F r 1 or 11: ,ji F o 11 u t; iii n t, ii, „ 

I'.n a !l. ;i 1:1 o a 1 in e I; ho d si a n d r i!' fe r e nc e !•> m e r e 11 R, I: e d ii e p a rat e l,ii a ncl 

a a la i g:ne d re I'liT'ei'ic-ti code numb era in tl'ie I'llf; „ De rinlt Ions of the 



flliis i:onli:'nt!:i and a.ii !•» ci c I. a I: (i el c.ode!-, and ab l:i r« up:l. a t: I. o n i- 11111,11 Ibiis found 

In Api: 'idl i! |i.,, 

Ye r :l. f 1 c: a t. II on a rid Co m|:> 1 K I; :l. cj n p.(' I: he I!J< 11 mi Ba i- t i-1 F.I. le „ Cin o i!' 

I; hi:! t ab u 1 at; :l. e> ii,, c od l r i j i ; and < E I t o r.;i i;; 1-1 c I' I; In-! (L i t a was ccmple t i -M; : ! Jp a l  l 

o  f the da I; a miM"e !• e .11. e c t; e d and pr lnl ied for ( i . i c  h 1 in cl :L n I. cl u ;U. 

1a b ci r at ci r;si and inve. i i t lgat l ini ; ! , age n c. ji „ Thi:s d. i ta f. 1.1si oc in l ; . ; i . l .n i i da I; a 

fr o ni I; hi a f o 1 low .1. n g I & b i >  » age n c 1 e i;i <;i n cl 1 n i;i1,11; u 11 on i:,: 

Ve ,r in a r1,, In t: „ 

Hew lilin it; 1 a rid iVquar lum 

Cat t]'c: n  e Marine La I: c r a I; c r y 

GUI L i i ' | ( L a b o  r a l: or ie i i „ l i no , 

We: 1:1 cl !•> 11 o 1 K 0 c e an o n; i".:i p h 1 o I n ,:i t. :I I; u 11:1 

Ca in b i" 1 d i;; I-1 A n a 1 y t :l.t: ,ii. 1. .A 1-11-1 ci c 1 a t. K \\ 

T.I. b b i.11; t iii En |<; 1 no e r11 in i;; CV: :t' p d r.:i 11 on 

G O / i Ccrpci r . i i ' t . ion 

iI.M-I I'l i" K in e: iss Ex p i:1 r 1. in ii  n t; a 1 ii i t. a t: !i. o n 

MCI n a an t; ci I n clu ii t p 1 a 1 Ch e in :l. t: a .1. !•> C o , 

Wo o cl!• on -Tei n e t I. a Ib o r a I:, :>r :l. i» i\ 

liln M :l. ro n inf i ' in t a 1 !:! c 1 e n e ii' Ii li!n m :l. n K e r :l. ng „ !l ne ; , 

J.,y c: ci t; I: lil/i ir 1. y D nnie n I: a 1 F e 1=1 e -i. r ei h,, I n c „ 

IN e H I:,n i;; :i. an cl J! n a 1 y I; 1. o a 1 a ncl T i-' ii t; .1. n n; La Ib 

1 [J , ! : ! , l\ r iii,|i I!! in rp.ii t) f lilng 1. n en" :ir a 

Unlvi : riii:!.!; , j i cif !:!ouiI;h C ' a r c i l l n  a 

C 'amp , Dr« i i i i i i - s  r Ii W o K i - ' H  ' 

EC! i i C ! , :[nc „ 



Ha.s •! COB Jit t lit 1 iilone Management ; 

I.I „ u i , liln ir.l r o:n.!iTiie nt I; a.!!. Pr o tecs 1.1 on, llge ri o y 

MR B s III 1 vl I1-! :'l. on o f M a:i 1 n e F:'l. is l"ie r:!. (? n 

Mai: D e p a r t m e n t o.l' Pub l i c : Works 

Ma!:, is, D1 \r 1:ii Ion o f W in te r Pol 1 u I; :l. o n C o n I: r o 1 

Mia !•. !•!, Food i'ic Drug Admin i s t r a t ion 
ri'!! a u t lie a s I: e r n Ma s i> I.I n l.'ire i:11;> 1.1; ;,i

1111:! r OVO.'!! IlflCll.! lilt Tie i'i 

Copie.fi. of the p r in tou t a „ listing all c>!" t.lie <ilat;a fleldi-

e.11 c:<:spt; i i ; r lLcl 1 coal: I o n i » and t ld i i i / t l nms , vi i i s r 1 ! : a i-ml; to t h u s rmi ; ,pee l : , 1 \ie 

I . a l : i H P and ,;n;!,i:!inu:::l.i:!:» In J l p r l l i  , 19'•!2.. !l!fic!lud«(:l w i t  h I:he printout!- , via,1-. 

.:!.n in jc p 1 i-i n i:i. I; :l. o n o:C the i i y i - t : e i n and c o c l i - ' i s , , I d e n t i r i o a h l o n o  f 1 :n I'o nm.-i ••• 

I; 1 a n nil :-i i-i In i>i, f ro tii I; h a t p a r I; 11:1 u 1 a r I? 11 e,, a nd a :r e c| i.ie.:; t I; ha t I; h K 

f i l e  d cLiita In:! i,re r 1 f 1. e cl and the in:l.!-,,!-..Ln|j; I n f o r m a t i o n {-. up pi led 1.1' 

a v a i l a b l e  , All of the L-il:i!- i-ind a IK eiTio :!.(!,•! were a l so asked to 

document the analy t : , loal me I; ho do 1 O I K y used :l.n i^eneriiitlni;; , l;hiii d a t a , 

and s u p p l y any a d d i t i o n a l dati-i not l l s t s i d in the r i le , , 

By J ' u l  y I, liilB!:!., a p p r o x i m a t e l y ha 1C of I;he i!'6 lab:-; and 

agetv:i:l.e!» conL-i.oted had responded to I;he . requ ' i i s i t , Of the i - i i s ; ,» eight 

sen t aiil i l l 1:1 anal d . - i ta , E i . - i - i ed on Mliei-.e res-pon!• .«! : • ! , oor 'nsiot ions and 

acldll:. lon i i . v ie r« macle l:o the da I; a f i l  e and ana ly t ica l [ i ie thads- were 

11 i i i ted |, coded and en te red i n t o the i n y i i t e n i , , 

"i:i|'ie :pi:;l-! da ta 1: i ! iLI-""" f : I L ! L l l !  a8 ll: i : i '""""l i !n l : 1 L!i!M!!LSZL£y.!!:.• » : > ' 
i:' Ji.:l. s t i» in the Data Management SyB I; em,, con talma over i l i O O  Q dat;a 

i"« c o r d ii „ i:'e p r e -i e n t:. 1 n |K if ";> lil l.n d l'«'.l d i.ia I. !»cii.mp !l.e s , ,11 p p ro:i! iraat e !l.,si 1, '!> C) ill 

r ecordu, ( .ha l l " oC the1 dati-i base) are sed iment ; d a l ; a i , '100 are 

a hi!-11 f i  n h; : i iCJ i : i ari-s lob liter ,; ;i!|;iO i - i re T ' lLja lMiSln ; , 2i : i() an- l a h - i r ; ' i iO are 

11 
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air;, and the rs-rna.l.indon:1 are nilsc t- l l n t v i i o u i  a typ«i:;i f r o  m irari 01.11;! w a ! • > I : e 

a n i l 1 n til in -i t P 1 a 1 prece s i s e i i i  , 

The da ta represent ; the 1 in ire s!; I gin I: I nn ; e IT ci r I; a of" 30 l.alb'i and 

a n; eno .1. e s i , , p art :l. c I. p a t; 1 n i;: :s :1. n c.e 1 !•) 7 ] :l. n i'i ft ar '.I y 1 HI0 dl :l. f fe r e n I; 

ii! t, lid 1 e !:. „ 

!U. t hough tin!! |p re!-, is-n t f i l l - 1 can be c o n f i d  e nidi c cinip 1e1; e i \ i : l t h 

r in i:; pi" c: t. l;o I: he da I; a base c i t ed , , P C Hi research In I: he Mew [led f o r  d „ 

Fl/i area c o n t i n u e ! ; ,  , I t i;>hen1::l be i n o t f i d l t h e r e f o r  e , t ha i ; the E a t ; a 

Ma fl i:lt j!|i:i 111 I:' It'll t; i!!;/ :i t, II' [(I d I:' BC I' 1 l;i f: Cl h 6: T ft 1 l"l i II , a d,|l I'll 1:1 III 1 C d l"l.e „ !• 1.1.1:),] !: t! t I; O 

c: o n 11in n o u :• i.i p dLn 1.1 ri,t|, „ .•:. -i 1-1 (•' s i . ; ; in ii1 r\ I; iirtd me di :l..(' 1 c a 11o n , 

IJ ,!•_;;! of ....the liĵ ..!* t.eiji.. T 111 e D a t a I'I anag erne n b !!! ys I; e m e c n t a 1 n i ng 

I; he PCi: ; d .n ta b.- ise can te ni.ii i:i ;1 l;o 1 :i u '.\ a I: i:s tl.-i 1;mi c  f an;ii i i i |pei:::l .fle:l 
1£' 1 e .1. i:l c o n I: c n t; !•> „ i:111; h e r a:!. in n;.l. y c r :l.n c:omb .1. rv;i t; :l. ;:»in , l!. s p s-  c 1. i' :l c: i" a nge 

In . , f t: r :l n •: t i:i n c: e , 1 <i i t :l. I: ucl e or 11:: n i|; 11; u die may he "eil .e t i t ed fo r :;t i . i : : l , ( i , 

A r i j j i p o rt; .1. o n ;.if t l ' ie ,si p e:: 1  T :l« d i ia t ;a i:an I: hen l::e p r .1. n I:, K <:l „ n c r t e - ' d „ 

<: Diluted,, el:::, 

Thf : d a t a can be c o m b i n e  d and c r o i i - i - r e i f u s p f i n c e  d In a n i.i.m!:; e r 

of !<*ay i : . H U  K 1.1 i - i f! r - :l. inp 1.11: q u e r 1. e ;•> „ l;'i:>r e ;K.,;I nip 1 o „ cmni iri.ii.;)i o i l i i  h l:c 

fi 1 : :» I : o i'1 1:1 u mm,;i T i ;i,e :l. i\ t, a b 1.111. a r1 f o i-ni a 11 a f t h e ,-i i-s :;l 1 me; n I: i:l a I: ,;i 

c M i l lee t i id I  n the pa i i . I; 2 . i i e a r i i ; , or a l  l 1 o'Liiter dal:,;i i«i:U;h P ::']•! 

cone Hin t rat:! on,-! In I: line in is; .at; [J; neater l: t i<iin i > , , 0 img/kfi ; wet: weliidrl:., and 

s ci c in, 

I t in. a n t i c i p a t e  d tha i ; t h l s i lni t ;ei"act : l . ' i r i i» (:|niery:l.ni;!, c.apac I t y 

o.r I; he ii ,|i ,;i t em H i l  l p r o v  e I n v a l i i i - i i b l L e in i i o r t l n f i ; :l..m l"o rina it; :l. o in In I; he 

d a t a b a !•,« „ !• ::> t. h at :l. I; o I-LII b e as ed ,1' o r s p« c :l. :£' :l t: p urj:: 1:1 &® n „ an d 

1 d e in I; 1 f y 1in i;; w!h ere :!. n for iu a I; .1. o in i;; a |> *.* e ;K: 1,511, 

1,1! 



A :ii a in p le ini I; e n:1 a c: t ire query ,11 e !•> \\ 1. ci n un-iing the Da I; a 

ll'lanageinii'inil; !!!y ii tie ID lui c-ontalned In Append:!.;!. Ill, /liiio a I; I; a <:• he cl lire 

liiMii.inp le ,-! of !•!{•' ve r a 1 r is- port l!'ci rnia t :•, which ha ire been maed ni:l.l;h the 

!!!':!_ vj^lcjjiHjtfjnt .....oJ^^DaJ^iji .....!:!;!!.:i!.i!:.y:!!.;!i.!!:.[!!0 ..... 1::.!!;.!':.!'::.!".!!!.!:!!. 

The inii,;|or o'bjec l;ive in ei-,1;. atiiiibiirifi; Da I; a Ii; up al u a I: I. o n 

C'r :l. t, i? r.L a wit  h r eIa t; .1. o n to KM:!',-! in the New II! ed ford are  a Ii:, to 

de 't; e rail. n e t l'i e dl a 1:. a " ii • • u n a l:i 1 1 .1. t,1/ .1. n dl e f 1 n i n jj; p r o'b 1 e rn \\ r & 1 a 1:. i;1 d it, a I: he 

I1 lux ol!' P OB ' !•, In I; he i:1 mi iron nit: nt , and In de'ii eloping!; i-iolutioni-i 

re lated l t  o public he a i I; h concs j r r i ! - ' ,  , Tine c r 1. 1 e r 1 a are ::IU: ueiop:;d I; a 

::l sj It; cs miin (:• I; ]"i e r.\ ni-i !l. 11; y en I" t; h <» PC ]•! d ,11 1 iii ( 1:1 c1 c u T a c y hi n d p i" K c .!. :-i !I on ) ;i -i 

re L-itfi'd to thi:' .ii n a 11 ,si t i t: ii !1. ccni-ilchS'r-i.tiorLii nil nn-'ll ai: tu I; he fie id 

c o 1 1 e i: I; I. c n c .f I: h & i; amp 1 e :;i , !:!1 no e t; h e i" s; i i:, a |i; re a t, pc; t I-TI t; .1. i.i 1 r o r 

i: o n t; a in 1 n a t: 1 c n c I" tine a amp ie i:l ui r.L n n; thii1 p r if I; r e a t; me n t. lit !: ' [:>;> of 

!i, i:i. mp 1. !•' i;i c !l. !l e c 1 1 :n n , lia i-i d 1 1. n [i; ,, p:r (ii :•! i-' r u a t:, 1 c: 11 arid !:> t; c i" a fj;«: „ i>:i in p !l. si 

i: c 1 1 e i: I: I. o n rne t h ::i d c i o&y <•! f :!!'« c: t, !•> t h e i:| u a 1 1 1 y \\.n d u t; .1. '.\ 1 It; y o l" t h s­

i" !• si u 1. 1 an t d a t a , II pp 1. i c at i on o f t, h !•• D a t; a Ii: va 1. u a I; 1. o n C r i t;e r .1. a vi I. :i 1 

p e riTit.l. t a c i" 11; 1 c a 1 r SHil I-1 w of t, he cl lit I; !i t o h e I; I: o r die r t me the FOE > 

p ro It: L (:'ra l.n I: he Nei«i Bedfonl /irii'a;, (it K t; a r r» 1 n e the -irea;; whi - ' r  e 

in tld 1. 1; :l. on a 1 dat a li-i reciul n-sd., cliii !;a:l. !l. thi-' in p e t: 1. .(' i i: ii as  - to hem and 

H he ire I; he data sihculd hi:1 c ;:> 1 1. !•> i: I; e ;:l .; and to 1 d e n I; 1. f y arid « M a !l u.;i 1 1-1 

cl« ii.rn.ip in 1 1" a t; e |;; 1 e !-i , 

The It; in in :l. i: lit p p re a ;; h In the cl !•' ire i opine n I; mi' a da I; a iMrai u a I; .1. o n 

procedure Iii to e i-i t a't: 1 i K, h crito'ia aga 1 n ii t. which eac h ill a I; a li.s-t1 1 

:""Da"i;"!i ii"ii"i; iiii'ii u'i!!'i!'!:i h iiT 1-1 1 ii d K !"i nie d n n t In K~ r i-1 i. u.l. t:, K c f a n a 1,«a i \\< c I' 
IMie liii-iiiTie i;,ii.iniF!l.e typ« (« „(;!,, iiili:1., iLolbiiiteriii, ied l raent  , e t c , ,  ) by the 
liianie i alti c r a t; c; r y H i l;,h I. n a ijjl'iiiiini t:l.nie pi-Tlod ccinductti 'd , 



can be compared to determine the da I; .11 " !•. u BeD.il in (• l i i i i in dec:.!.!:, ion 

ma LI. n |i; „ Thus f l r i - i t i i t ep IB to def ine the c r i t i c a  l areai-. o  f :•> am|:i '.\ e 

iiiuia.ll.y!i l i - i and col L e e l;.!.i:iru 

The critical area,:-! IdentiTl ed to da I; us are : 

E x  t r act. Ion 

C 1 e a n IJ p 

j! n a 1 1) t; i c. a 1 In & t. r unio n I: a.l i o n 11 no p r op e 1" o p e r a I; i o n 

,!!.t. a n cl -i r d i ;: a 1. 1 on -1 n c 1 i.id.1. n n; ,-i p :l. Icii! d !• a in p 1e -\ , r'i» p 1 1 c a t, 1c n , si n d 

i i p l l l ; :•> anii;: !1. e !i „ and m 1 11 1:, u mi ,-i ol ' i; onii;: o uind 1:1 

[]'c :t' i" f:1 1: t, i o n f o r p $ re e n I: r (;• :: ov K> r,y 

[i(ii t, c c f a ma 11. y I; !. c a 1 p r o c: e A ur e u t; 1. 11 ;:,(» d 

ill.ii in pis- t ypn i i!i|:i«!cl:['lcil:,!! 

('.'<:: LLi;1;: l ; lon m e t ho d ::» 1 o |«:,;; 

FTetri: ':i.tmi:'nt h a n d l l n n ; Inc lud ln i j ; pr t ; i\ e r v sit .1. ::> n ,, i5t ::ro!:, si 

::o nt am In ill: L o r i «:i v o 1 d a n :: < i i 

Fie p 1 L i : at; ion 

Til rue of co l l ec t Ion 

Tin (• me !: lie; d !•> n.i in i- icll i n e 11 c h o f I;h e i- e c i" 1 1; .1. i:, i; 1. a re <;i 1-1 , I' o i" e in i: h 

da.I: a iMs-t 1 ; , , are then n c rut i n 1 iris d to dleter'irri'lni:' If they are 

11 :: c e p t alt: 1 1:' „ To t r ie e : N ; t e n t C'ean. Lk i l ! - ' , , a c, t: e. p t. afo 1 e methodi- i fc:v i i ' .- ich 

c a I; ii! US D r;|i w i l  l bc i dlli! Qned in laclvanci:1 , , Hovni ivj iT „ in inan;ji caaei-.. , 

|:i a rt 1. 1:: nil i-i r 1 ,51 wi t l ' i regard to col lee til en , mi-stliodir. m'lied for «i. 

in pe c i . L f l  c da I; <;i is. (it i x l l  l ,ha\Mi-' to be reir . l . i- 'wei:! i n d i v i d u a  l ly , lilTisnn 

t . h l s i o c i: iiir i! ,, t h i i - r i:' v:l. i:! N p r o i: e i;i i - > will t ie c 1 e a.r 1 y dccu. rnented arid be 
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cons idered M b en s l.'/fi.l. II. a r si I; na t ions arise on e ther da I; a ne t s , , to 

ma. 1 n t, iii.l n c c n :ii 1 ii 1; e in c y , 'II1 h e re s u 11; s o.l' I: he dat a n c r u 1:1 n y w 1.11 b e I: c 

i: 1 a.iii si f'y I: he dii.l;a for each c r 11; 1 c a 1 iii re a as ; 

Eli! LI MILE ••• c Ii1 p ro 'nen c o n n l a t e n c y In prod acini!; in 111:1 ,-i I' a c: t o r;; 

re -i in 11;, ii „ 1 „ c , da t a I; hi a I: 1 s t r 1.1 s I; vi o r I: In y or p o ii:ii e i; -i 1. n u; a re I. i a b 11:11: y 

w o r t; h y c if f'ui 11 e ii t. c on f Id a n c e , 

LHCCiMFLlilTl:: ••• the in el: he d uined Is net; d e f i n e d and r e p o r t e d In . 

e n o in i;!jin d e t a i l t o J u d i j t e the a d e q u a c y cf I; he m e t h o d ; , or the d a t a 

i" s: pc r t :l n i;; I  n in c o m p l e t e or i i i i s p e o t ( n i . i c l ' i as l i y p o i f t r a p h l o a l or rcr or 

i.: a 1 c 1.11 a I: I. u n ) ; n  o t ha t ; I: he da I; a c a n n o t ; be a ssesaed l to de ter nine i t  n 

U N U !l! I1 E1. lil ••• c l l a l ; i i i pease ii ,:i :l. n i!, c o I. .1. e i: I; .1. o n and/cr an a II. y I; l.ci.i.l 

de f l c i e n c . l . e i i v i h : l : : h pre e l u d e t ; h e l r us is- :l.n niiit k 1 n |;; any de e is 1 c n s , 

If a d a t a set l.s d e e m e d a c c e p t a b l e .l.n each a n a l y t i c a l a r e a , 

it l ,n I R E . L I I A D L E and a code of F! c i i n ll:,ie a t t ached to each p o i n t , in 

t, h e ii e t, a s p ii r t, c I" t. he Da t; iii Ma n a [;; e in e n I; !:!,ii -i t; e rn . , 11" „ In o« e v e i ' . , 11 ic 

da til Is a c c e p t ; a l.i l ie :l.n, some areas., .l .ni: i:: in p i el a In o I: h e r n . , and 

u n a c c e p t - i b . l . e l.n s i t ; ill o t In e r K, a cl e c 1. s i c n niu.-i t be m a d e an to v i n e I; he r 

to c l a s s i f  y I: his data as .F „ I (HNCOMPLE'll ' i ; ; 1 „ or 1) ( UJJlJI:iA£.[..i;: I . This 

decs  i n I o n viilll . be bailed on the I m p o r t a n c e , a arm It :l v l t y , and 

v i.i II. me ra b :l II. .1. t \i c f I; hi e a.r e a ii i n 'n:: II. '/e d , h II. the u (>; h e '/e ry e II' l"o r-1; H 11II. 

b e [ii.ii d e I; c m alk e I; lie de c i s 1 c n I; c t. a 11y ob J e c I; 1 ve „ s curie s ub J i-' c it; .1. ve 

,Jud|i;ment will ultliiate ly be reciulred , It Is ' /I tal l , , t hu re f ore , 

t ha t I ; l - i i : l . i i .  ,]atilgini- 'nil; be m a d e by .n re i i iewer I :rained and e i i p e r l e n c ed 

In tTi.ii t p a r t i c u l a r a re a , A f t e  r th i s de c 1. n 1 o n la made It w i l  l be 

rev iewed by o t h e r e x p e r i e n c e d p i i s r n c n n e l mhere 'war ra .n ted l „ 

I1!) 



l\ p r o c e d u r  e i d e n t i c a  l l:c I: he one d e a c p  l bed above m o u l d be 

f'c [lowed l"or i j i . i i eh co l lec t ; 1 en .;i i rea„ The de in l una t ion Jl'or l i lo l le i : I ; Ion 

Evaluation wo mid te a lower caae p for F I E L I A B L E , 1 J'OP INCOFIFLE;1!:!::, 

I:! t 0 , 

'![']•] i:' e v.;i 1 i.i alt; :l. oin o f a p ar 1:; 1 c u 1 a r d a t: urn we u1cl it; h ui ss it1 e ii LI 1 t; 1n a 

t w  o l i i s t ter dealer-nat ion ixxie a t tached to lihus da t a re p oirt in the 

].),iit;a Management !:! ys tern, I. Upper t:a is e reprei-tii ' intilriH; 't-hi:1 Da I: a 

]•:v a 1 u u t: 11:: n C r :l. t K r:l. a It: a a ed o n i;i n a 1y t 1 c: a 1 c: c: n !• 1 cl e r a t; :l. on & „ ::i. rid 1 <:: w e i" 

o a i i  e r e p ire i:> i: nt 1 rig, t hi-' Da I; a EvaJ l mat :l on C p 11 e p 1ill baaed on I; he 
1(.: o 11(:i c:t:, 1 c n ;: o 111: . : ! cl e p a t; .1. o n  n ) „  F 1 or  e :c iump il.e ,, "" l:{ 1" we u I d cle n o t; e I; h a t 

the da I; a :l.i:. bailed on " " i sllab'.l.e" a 11 a 1 y (:. 1 c .it 1 proc'jeclh.ire'ii „ bu t , :!.{• 

'' 1 ;n c: o rn p 1e t. s - " ' l.i a :• <•; d o n c o.l. 1 f! c: t, :l.::»n. d oc 1.1 rn en it; a t;, 1 o n , 

FOP d a t  a . l i i i i t i i coded . n . - i . - I OP 1 ever;,' e f f o r t ; w i l l  . I . |;K; r r a : J e l;c 

c :> n t; a c I: 1.11 e a p pr o p p 1 a t K a n; e n c :l.e » o p .1. n i; t; 1.1 u I: .1. o n si t o c:b t:, a !l. n t: tin; 

in for mat.I. on re quired! to placi-s I; he ci.iita In I; he R (OP r) cr I.I (or u  ) 

c 1 .it.:; ::> :l l".l. cs a I; 1. o n, , 

A i : ]pri:'!:,ei';it:i,|i conci:1:! red, In Fl ' i i -m- .e !•'  c: I" tltie Mew B e d f o r  d 

ii t; u d \i,, t h i:' is e Ida t, a E v a 1 u.ii (:, 1 c n :: r .1.1;, >• p.l. a \< 1.11 b i-i fi.i it11 tie r tie t, a :i 1c; i . l , 

re-i?va[ual:c!cl -i rid mccl i f ' led .niii ,ne oe !• !i a ry b a t ied on t l ie l . r 

1 rip 1 E:nil-! n t ii t;i o n a nd u t;, 111 ii, a t; i o n , A f t; e IP i-i c. re e n 1 n n i=' :< 1- !;• 1:1 n i:; cil a t ii 

bi:i 1:1 (:• d on I;hi:-, e v a l u i i i t l ' i i i - ! p r o c e d i . i p e „ p e c o r i i i T i e r i d - i t;.!.on,:i H : | [ [ bs; n:a:Ie 

rei ;!apcl: l .nj i ; all n e  m dal ; , i i to be a c q i u l r e d inn;le:r !i,«];:!jpal;e c en t pact;:. „ 

The rue vi dlatiii., once col lee tied,, w:l.l[ bi; f i icpeerifid vCUh the same Data 

E </ a 1 uiii It; i on C. r .1. it; e P 1 a !•> o a n , , 1:, o cl o c, ume n I: t he u 11II.:!. 11/ a n d 

a p i p l l c a b  l l i t ;) of the da I; a in m u l e I n n ; died :; Ion ii regardlni ;! I; he 

ml 11 gt-i it, ion air] d i: 1 e u n n p o I" F'C'E " ii 1 in I; h e .Me w Be d fc r d ar i:i u „ 



I.!') !:! Ultima It1 y „ t I'l I:' I:1 0 El D !il. I; .:! I'liil ]'! l i t [i; Si 1111:! It'll I: !:!,|l !i 1 1:! [I! Itliil ii, Ill (•! (:' 111 

cl (ii i:i :i. |i;n e cl t ci inc 1; on 1y K f I Ic .1. a n I; I. y c h a rac 't is- ri ;>; e a 1 1 e ci in pon a n I: ,•: o I" 

thi i i PC 1-1 cl.-i tu re la I; eel l;o W e i f i Be cl f ci rdl „ W\ „ but also l;o bi i r e is p o n i> 1v 

l;o user mein i:l ii. In an,awfi*:r.l.n|i; l inqiii . l .rlea , and aiding In the 

di-ni i i ' lopine nt; of HI hart h e r in .-mil icmji; tenn n o l u t l o n i - i , Tine 

I" I. ii! x 1 lb 1 1 1 1; ;ii o f ii! in I; e r i ng „ up cla 1: 1 n i;; ,, i-un :i 1:1 c:n-i ii! n 1 tig1 t: he d at a a ;• 1*1 (•> 1 1 

in.,-! t. he i-i i nij" 1 1c 1. 1 y o I" p re v Id i n g e u I;,p u t 1 n I: he f or m o I" t;, alt) 1. ii! i:, ,;i n cl 

!j; r 1:1 p Ih 1 ci :•> , mala-' it e i;i p !•> c .1. a 1 1 y u,ii e [' u 1 in ,;i p p 1 .1. c: a 1: 1. o n i- r i i 'L i i t i i i t l to 

pro l:i :i.e in i;. ::• 1 M i ng , j'l c l i i f i ' n i o n i i . t i r i i i l : I on ol' l:h(is !;.,;; i - i t i - 'T t i H i l l . Ibe h i » ; i : j 

!?,i:! ]:; t li'irn'b ii! r I. „ 1 •) I! 2 , .a t, Mo 1. 1: ii 1 .f i! l!;.:l d y „ I n e , ., ':i 0 ,'!• t. a n 1 r o rdl !'i t; i-ci et , 

Dc.ii ton, , MA G ; : ' : i l l l ii ,l: ,!irl:,l] ' i | :! a t lOOO hcur i ;  in P i o c i m , ; ! O D , , 

Tl'ie N s i '  W III I-- :1 il'e rd , I ' l i l I:'C[! Di.nl.. -n Mari . i i | i :c!r t i« :nt ,:;.;,';;, tern h a i i l.ni'en 

d E: ii'iis ]l. ;:•],:: ii! d .-i,;; an :l. n I; e r n i: t;.l. '/e „ ongoing i- . , s i i i t e m , , I.t.ii ovu: in- i l l u t i L i t  y 

w l l . l . I b i i i - d i i l ;e rni ln i i ! ; l by il;:ii aj:: p i 1 c: iii 1 1 c n , Us- , ! : ' o i l ' l ;h(« is ,ji 1-1 1 i-"m Li ; . 

i:' n i: e u r.-i go cl for <- i n i u l t i p l l.el cy of p urp o i;. s- ,-i rt- l a t s i d to the coo l ; 

el' f i i s o t l in-! dhii i i i i ' l opiniiTtt of i- i o 1 ut 1 ;)r! in ! n the Hew l:U:d I 'ordl i - i re - i . , i;'or 

f u r it; h ii! r in for mil I; Ion :ri:!|;;ii.r c l ing I; lie :;, y t ; o m or I;o a c c a !•> i:, da ta . , a i l l 

i inquir ies i - ihcu ld h i - s . i i c l d r e i - i i - i i i ' d to: 

I; 1 ' iu ippor l ; 
W a t e r M ana i;; amen 
U „  ! : i , En v 1 r o n me n - E l l j i j e - ' ney Fiiis p. ± o n :i! 
J o h  n F , K e n n e  d Fedi i" 3.1 Build I n i ;

pBo iii t. on |, Ma 1-1 i i > a t: l i 1.1 ii e 1 1 ii, 0 !? ;i Cl :i 

17






FILE: D E F I M I T I O N , ; ! 
A l i i 13 REV HIT 10 M!i, A M  D CODE,':! 

L K I 3  T OF WETMOD.!: 
LIST 13 F1 KEF!:;REIJC£,,S 



A P P E N  D I:il. A 

D.!> TAT.fi I EVE NEW I!!I:!DPOH.D FOB 'PILE CIEFEMLTIOM,! : . 

ii; A.H PLE... WJ/JII!;!.!^!: ••• (":i a :i.ph 11 n umis r 1c i: h,-i r a c it; us r i > )
j[!:.!:.:i.|;;ni:!iS i:iy M S i E  , with . i iuh . i i c r ' lp t i - i li'or rni p 11. c a t e a amp.I. ( • ' ! ;> or an a 11 ;|i :-i i-s ! 

OR I _G INAL_ .!!! A IM.PL E INHJ MB EJj. •••• (1 '4 ml :>: i;>d c ha r a i: I; <•! r i;.) 

'•][ l[l '»:L»(!! i:l t!har ac 1;!i''"l!i)oi! [ E 11. I»'M! JĴ LJ!!J:!.!!!3IO. '"
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