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1 

1  P u r p o s e 

T h e p ur p os e of t his e n vir o n m e nt al c al c ul ati o n fil e ( E C F) i s t o d o c u m e nt t h e d e v el o pm e nt of a t o ol t h at 
g e n er at es  t e m p or all y a n d s p ati all y v ari a bl e r e pr es e nt ati o ns of n at ur al r e c h ar g e f or t h e H a nf or d Sit e . A k e y 
f e at ur e of t h e r e c h ar g e e v ol uti o n t o ol ( R E T) i s t h at it a p pli es s a n cti o n e d n at ur al r e c h ar g e r at es v ar y i n g as 
a f u n cti o n of t h e c o n diti o n / c o v er of t h e gr o u n d s urf a c e a n d s oil t y p e at diff er e nt  p oi nts i n ti m e. N o 
h y dr ol o gi c c al c ul ati o ns ar e p erf or m e d b y t h e R E T, t hi s s cri pt w or ks  as a l o o k u p d at a b as e  b et w e e n s p ati al 
a n d t e m p or al d at as ets t o assi g n r es e ar c h- b as e d r e c h ar g e r at es t o c orr es p o n di n g r e gi o ns t hr o u g h o ut t h e 
H a nf or d Sit e. T hi s w or k will s u p p ort v a d os e z o n e a n d gr o u n d w at er m o d el s f or t h e H a nf or d Sit e. 
Alt h o u g h eff ort s will f o c us o n g e n er ati n g r e c h ar g e esti m at es f or t h e e ntir et y of t h e H a nf or d Sit e, t h e f o c us 
s c o p e of t his w or k will b e t h e C e ntr al Pl at e a u A r e a t o s u p p ort t h e C o m p osit e A n al ysi s V a d os e Z o n e f a c et . 
I n ot h er w or ds, t h e r eli a bilit y of t hi s c al c ul ati o n will b e gr e at est wit hi n t h e C e ntr al Pl at e a u  Ar e a a n d 
d e cr e as e wit h d e p art ur es fr o m t h at g e o gr a p hi c r e gi o n.  

T h e f oll o wi n g t hr e e  m ai n t as ks w er e a c c o m pli s h e d a n d ar e d efi n e d h er ei n : 

1.  E xt e n d t h e s p ati al c o v er a g e of t h e s oils a n d v e g et ati o n d at a t o pr o vi d e f ull c o v er a g e of b as eli n e 
i nf or m ati o n wit hi n t h e e ntir e ar e a of i nt er est. 

2.  C o m pil e t h e a v ail a bl e s p ati al d at a a n d c o m bi n e t h e i nf or m ati o n wit h pr es e nt- d a y k n o wl e d g e a b o ut 
p ast e v e nt s.  

3.  Est a blis h a m et h o d t o r a n k s p ati al d at a s o ur c es t h at s yst e m ati c all y pri oriti z es t h e us e of a v ail a bl e 
i nf orm ati o n t o c o n gl o m er at e a sit e wi d e  esti m at e  f or r e c h ar g e f or t h e d esir e d m o d el y e ar(s). 

T h e pri m ar y g o al w as t o d e v el o p a m o d ul ar, s c al a bl e d at a str u ct ur e c a p a bl e of i n c or p or ati n g n e w/r efi n e d 
d at as ets as t h e y b e c o m e a v ail a bl e . S u c h fl e xi bilit y all o ws t h e ut iliti es di s c uss e d i n t his E C F t o b e us ef ul 
b e y o n d t h e lif e of t h e c urr e nt d at as ets as n e w er a n d b ett er d at a c oll e cti o n m et h o ds s u p ers e d e t h os e 
c urr e ntl y a v ail a bl e.  

I n t a n d e m wit h t h e g o al of b uil di n g a p er si st e nt, s c al a bl e d at a str u ct ur e is t h e a bilit y t o assi mil at e m ulti pl e 
d at a s o ur c es t o pr o d u c e s a n cti o n e d r e c h ar g e esti m at es f or t h e H a nf or d S it e. T h e c o m pl et e d utilit y 
g e n er at es  d at a -dri v e n  s p atiot e m p or al r e c h ar g e esti m at es as o p p os e d t o l u m p e d r e gi o n al a v er a g e esti m at es . 
T h e fi n er s p ati o t e m p or al dis cr etiz ati o n pr o vi d es  t h e a bilit y t o s h o w r e c h ar g e v ari ati o n at s c al a bl e l e v el s of 
r efi n e m e nt d e p e n di n g o n a d mi ni str ati v e/ s ci e ntifi c  n e e ds . Alt h o u g h t h e R E T will i n c or p or at e a v ail a bl e 
d at a, it i s e x p e ct e d t h at sit e -s p e cifi c m o d el s m a y us e t h e R E T as a st arti n g p oi nt a n d r efi n e a c c or di n g t o 
t h e n e e ds of t h e m o d el. T h es e r efi n e m e nt s m a y t h e n b e i n c or p or at e d b a c k i nt o t h e R E T as a p pr o pri at e i n 
f ut ur e r e vi si o ns. 

T h e o nl y c h a n g e b et w e e n t hi s a n d t h e pr e vi o us r e vi si o n of t h e R E T c al c ul ati o n ( E C F- H A N F O R D - 1 5-
0 0 1 9, R e v. 1 ) w as t o a p pl y t h e fi n al r e c h ar g e r at e of 0 m m/ yr w h er e t h er e w er e i nt eri m s urf a c e b arri ers. 
T h e pr e vi o us r e vi si o n c o nsi d er e d a n d di s c uss e d t h e i nfl u e n c e of i nt eri m s urf a c e b arri ers, b ut i nt eri m 
s urf a c e b arri er s w er e n ot a p pli e d t o t h e fi n al r e c h ar g e assi g n m e nt s. 

2  B a c k gr o u n d  

T h e s p ati ot e m p or al v ari a bilit y of t h e gr o u n d s urf a c e  b as e d o n v e g et ati v e c o v er a n d s oil c o n diti o ns c a n 
alt er esti m at e d  r e c h ar g e b y as m u c h as 1 3 0 m m/ yr. Di st ur b an c es c a n r es ult i n hi g h er fl u x r at es fr o m t h e 
v a d os e z o n e w hil e r e v e g et ati o n  c a n s u bs e q u e ntl y r e d u c e r e c h ar g e  (P N N L - 1 4 7 0 2, V a d os e Z o n e H y dr ol o g y 
D at a P a c k a g e f or H a nf or d Ass ess m e nts ). Mo d eli n g i n t h e p ast h as ai m e d t o si m ul at e r e c h ar g e wit h 
t e m p or all y v ari e d r e c h ar g e b ut v al u es  l ar g el y l a c k e d s p ati al v ari ati o n i n f a v or of a r e gi o n al a v er a g e. T h e 
g o al of t his w or k i s t o f a cilit at e t h e esti m ati o n of r e c h ar g e v al u es at t h e s m all est a v ail a bl e s c al e  o v er t h e 
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H a nf or d Sit e as w ell as t o pr o vi d e a n i nf or m ati o n i nfr astr u ct ur e f or c o nti n u o us i m pr o v e m e nt of r e c h ar g e 
esti m ati o ns . 

T h e i nf or m ati o n i nfr astr u ct ur e pr o p os e d h er ei n f or m ali z es t h e r a n ki n g of d at a d es cri bi n g  l a n d us e or 
s urf a c e c o n diti o n i n c o nj u n cti o n wit h t h e u n d erl yi n g s oil t o esti m at e r e c h ar g e t hr o u g h ti m e. T h e r e c h ar g e 
esti m at es ar e s a v e d as s elf -c o nt ai n e d p a c k a g es r e pr es e nti n g a s n a ps h ot of t h e c o n diti o ns at t h e 
c orr es p o n di n g ti m e b ei n g esti m at e d . 

N e w d at a c oll e ct e d w er e c a pt ur e d wit hi n t h e ar e a d efi n e d b y t h e H a nf or d Sit e wi d e Gr o u n d w at er ( H S G W ) 
e xt e nt  (Fi g ur e  1), w hi c h g e n er all y c o nfi n es t h e ar e a of i nt er est b as e d o n t h e b o u n d aries of n at ur al f e at ur es 
i n t h e l a n ds c a p e. T h e c urr e nt pr o c ess a ut o m ati o n i s n ot li mit e d t o t hi s b o u n d ar y, b ut i nst e a d will assi g n 
r e c h ar g e r at es t o all ar e as t h at h a v e v al u es f or t h e c o v er t y p e, s urf a c e c o n diti o n, s oil t y p e, a n d a 
c orr es p o n di n g r e c h ar g e est i m at e b as e d o n t h e c o m bi n ati o n of t h e t hr e e v ari a bl es m e nti o n e d. 

 

Fi g ur e  1. E xt e nt of S u pr a b a s alt A q uif er at t h e H a nf or d Sit e  

3  M et h o d ol o g y  

K e y as p e cts  f or b uil di n g t h e R E T t o assi g n r e c h ar g e esti m at es i n cl u d e t h e f oll o wi n g:  

•  E xt e n d i n g d at as et s f or s oil s a n d v e g et ati o n t o c o v er t h e ar e a of i nt er est 

•  O bt ai n i n g s p ati al d at a r e pr es e nti n g H a nf or d at diff er e nt ti m es  

•  R a n k i n g d at as et s i n or d er of d at a q u alit y, e xt e nt , a n d t e m p or al r el e v a n c e  

•  A ut o m ati n g assi g ni n g r e c h ar g e v al u es  

L e g e n d N 

-  HS G W A 
Ki l o m et er s 

0 1 2 2 5 5 7 5 1 0 
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3. 1  E xt e n d t h e D at a s et s f or S oil s a n d V e g et ati o n  

G a ps i n t h e s oil s a n d v e g et ati o n c o v er d at as et s w er e e v al u at e d i n t h e c o nt e xt of t h e H S G W . E xt e nsi o ns 
m a d e t o t h e s oil s c o v er a g e c a m e fr o m t h e N at ur al R es o ur c es C o ns er v ati o n S er vi c e ( N R C S) w e bsit e usi n g 
t h e S oil S ur v e y G e o gr ap hi c D at a b as e  ( S S U R G O). F e at ur es d e pi ct e d i n t h e S S U R G O d at a b as e w er e 
c o pi e d i nt o t h e e xisti n g s oil c o v er a g e t o fill t h e g a ps wit hi n t h e ar e a of i nt er est . T h e v e g et ati v e c o v er 
f e at ur e cl ass w as “ e xt e n d e d ” b y cr e ati n g a d ef a ult b a c k gr o u n d v al u e w h er e t h er e w as n o i nf or m ati o n . T h e 
d ef a ult v e g et ati v e v al u e w as d eli b er at el y d esi g n e d t o r e pr es e nt pr e - H a nf or d Sit e c o n diti o ns ( or pri or t o 
a nt hr o p o g e ni c a cti vit y) wit h a m at ur e v e g et ati v e c o v er  wit h o ut c o nsi d er ati o n f or n at ur al wil dfir es . 

3. 2  E n h a n c e D at a o n  Surf a c e C o n diti o n  

S urf a c e c o n diti o n or l a n d- u s e d efi niti o ns w er e pr o d u c e d as p ol y g o ns b as e d o n s ur v e y a n d a eri al/s at ellit e 
i m a g er y a n d v e ct or d at a. T h e m et h o d ol o g y us e d i n g e n er ati n g t h e v e ct or r e pr es e nt ati o n i m pl e m e nt e d i n 
t h e r e c h ar g e c al c ul ati o n i s li st e d as f oll ows:  

1.  I d e ntif y ti m e p eri o ds ( y ear s) m ost li k el y t o i m pr o v e o v er all r e c h ar g e esti m at e b e c a us e of u ni q u e 
s urf a c e c o n diti o n s. E v al u at e p ot e nti al ti m e p eri o ds a c c or di n g t o:  

a.  R el ati v e i m p ort a n c e t o r e c h ar g e esti m ati o ns ( as eit h er a ti m e  p eri o d r e pr es e nti n g c h a n g e , or as a 
ti m e p eri o d c o nt ai ni n g v al u a bl e c o m pl e m e nt ar y i nf or m ati o n) 

b.  E xt e nt of a v ail a bl e d at a  

c.  U s a bilit y of t h e d at a s o ur c e, i n cl u di n g s p ati al r es ol uti o n a n d w h et h er it is a d e q u at el y a v ail a bl e i n 
di git al, g e or ef er e n c e d, a n d ort h or e ctifi e d  f or m 

2.  N ot e t h e r e as o ns f or c h o osi n g a gi v e n  d at a s o ur c e, i n cl u di n g t h e r ef er e n c e d at a t o w hi c h it will b e 
c o m p ar e d  if n e w f e at ur es will b e d eri v e d fr o m it. T his i nf or m ati o n will ai d i n d e cisi o n-m a ki n g d uri n g 
d at a c a pt ur e i n pr o bl e m ar e as w h er e i nt er pr et ati o n i s u n cl e ar a n d  will als o b e i n cl u d e d i n t h e m et a d at a 
of t h e r es ulti n g d at as et.  

3.  F or i m a g er y t h at will b e i nt er pr et e d i nt o n e w p ol y g o n f e at ur es, i d e ntif y a pr o c ess t o e ns ur e a 
s yst e m ati c a n d f ull -c o v er a g e r e vi e w of t h e i m a g e, w hi c h m a y i n cl u d e us e of a l a n d gri d t o or d er t h e 
r e vi e w. Ot h er pr o c essi n g st a n d ar ds s h o ul d i n cl u d e s c h e d uli n g t h e r e vi e w of e a c h s o ur c e b y a si n gl e 
us er f or a c o ns e c uti v e n u m b er of d a ys t o mi ni mi z e v ari a bilit y i n d at a i nt er pr et ati o n.  

4.  P r e p ar e t h e c h os e n d at a  s o ur c e usi n g  t h e s a m e pr oj ecti o n as r el at e d G e o gr a p hi c I nf or m ati o n S yst e m 
(GI S ) c o nt e nt, a n d cr e at e a m a p d o c u m e nt i n Ar c M a p ™  c o nt ai ni n g r el at e d d at a s o ur c es as n e e d e d . 
Cr e at e attri b ut e d o m ai ns f or c o v er t y p e a n d s urf a c e c o n diti o n wit h t h e v ali d c o d e d v al u es f or t hi s 
d at as et .  

5.  F or f e at ur es t o b e di giti z e d fr o m i m a g er y, cr e at e a n e w f e at ur e cl ass usi n g t h e pr o p er pr oj e cti o n.  

6.  F or f e at ur es alr e a d y i n v e ct or f or m, a d d n e w fi el ds f or “ C o v er _ T y p e ” a n d “ S urf C o n d ” t o m at c h t h os e 
i n t h e e xi sti n g s c h e m a, a p pl yi n g t h e attri b ut e d o m ai ns as a b o v e. It i s i m p ort a nt t h at t h e p ol y g o n 
f e at ur e s c h e m as m at c h b ef or e t h e d at a s o ur c e c a n b e us e d i n t h e a ut o m at e d cr e ati o n of r e c h ar g e  i n t h e 
s u bs e q u e nt c al c ul ati o ns . It is i d e al t o n a m e t h e n e w or d eri v e d f e at ur e cl ass es i n a w a y t h at r ef er e n c es 
t h e d at a s o ur c e fr o m w hi c h it i s d eri v e d.  

                                                      
™  Ar c M a p i s a tr a d e m ar k of E n vir o n m e nt al S y st e m s R e s e ar c h I n stit ut e i n t h e U nit e d St at e s. a n d ot h er c o u ntri e s.  
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7.  I nt er pr et t h e i m a g e s o ur c e, usi n g r ef er e n c e l a y ers a n d/ or c o m p ar a bl e d at a s o ur c es w h e n e v er p ossi bl e 
t o m a xi mi z e t h e si mil ar us e of n e w f e at ur es a cr oss y e ars a n d d at a s o ur c es. C a pt ur e ( di giti z e) n e w 
f e at ur es t o r e pr es e nt t h e f ull l o c al e xt e nt of a  cl ass ( s u c h as di st ur b e d gr o u n d) d et e ct e d i n t h e i m a g e 
i nst e a d of di giti zi n g o nl y t h e p art of t h e f e at ur e t h at h as n ot b e e n pr e vi o usl y c a pt ur e d.  

8.  Assi g n attri b ut es f or “ C o v er _ T y p e ” a n d “ S urf C o n d, ” eit h er as e a c h f e at ur e i s c a pt ur e d, or i n a n e dit 
s essi o n aft er  p ol y g o ns h a v e b e e n di giti z e d. U nl ess a n a d diti o n al eff ort is m a d e t o cl assif y v e g et ati o n 
s p e ci es ass e m bl a g es o n t h e gr o u n d ( b e c a us e c o m p ar a bl e fi el d c o ntr ol s a m pl es h a v e b e e n t a k e n), 
“ C o v er _ T y p e ” s h o ul d o nl y b e e nt er e d t o h el p di sti n g uis h t h os e t y p es i n b ol d i n t h e i nt er pr et ati o n. 
Us e  a c o m bi n ati o n of attri b ut e q u eri es t o d o u bl e -c h e c k t h at all n e w f e at ur e attri b ut es ar e c o nsist e nt 
a n d as e x p e ct e d .  

9.  U p d at e t h e m et a d at a f or t h e f e at ur e cl ass , p a yi n g s p e ci al att e nti o n t o n ot e i m p ort a nt pr o c ess st e ps, 
i nter pr et ati o ns, a n d t h e i nt e n d e d us e.  

1 0.  V ali d at e t h e d at a c oll e ct e d b y h a vi n g s o m e o n e ot h er t h a n t h e di giti z er r e vi e w t h e o ut p ut f e at ur e cl ass 
r el ati v e t o t h e m et h o d ol o g y a n d c a pt ur e n ot es. 

3. 3  R a n k D at a S o ur c e s 

T h e a m o u nt of a v ail a bl e d at a f or t h e r e c h ar g e c al c ulati o n n e c essit at es  a f or m al r a n ki n g s yst e m i n t h e 
li k el y e v e nt of t w o or m or e v ali d d at as ets c oi n ci di n g i n at l e ast o n e l o c ati o n f or a gi v e n ti m e. C h o osi n g 
t h e a p pr o pri at e s o ur c e i n t h e e v e nt of o v erl a ps s h o ul d b e r es ol v e d b y t h e r a n ki n g, w hi c h will b e 
est a bli s h e d usi n g t h e f oll o wi n g crit eri a : 

1.  E v al u at e t h e e xt e nt a n d r es ol uti o n of t h e d at as et.  

a.  C o ar s e d at a s h o ul d b e r a n k e d l o w er ( gi v e n l ess pri orit y) t h a n d at as ets wit h hi g h er r es ol uti o n.  

2.  A c c ur a c y of t h e i nf or m ati o n s h o ul d al s o b e q u alit ati v el y e x a mi n e d wit h t h e ai m t o e ns ur e t h at t h e 
hi g h est q u alit y d at as ets ar e pr es er v e d.  

3.  I d e ntif y t h e ti m e p eri o d(s) f or w hi c h e a c h d at a s o ur c e is v ali d. I n s o m e c as es, t h e d at a will h a v e stri ct 
c o nstr ai nts o n a p pli c a bilit y w hil e i n ot h er c as es t h e v ali d ti m e p eri o d m a y b e l o n g er or s h ort er b as e d 
o n t h e pr es e n c e or a bs e n c e of ot h er d at a.  

a.  W h er e d at as ets o v erl a p i n ti m e a n d s p a c e, d o c u m e nt t h e ass u m pti o ns or o bs er v ati o ns t h at 
d et er mi n e w hi c h d at as et t o pr es er v e o v er a n ot h er. 

3. 4  A ut o m at e t h e C al c ul ati o n of R e c h ar g e  Sit e wi d e  

T h e c o m pl e xit y a n d e xt e nt of t h e r e c h ar g e esti m at es d e m a n ds a s cri pt e d a p pr o a c h t o c o nsi st e ntl y m at c h 
r e c h ar g e v al u es t o e a c h c o m bi n ati o n of c o v er t y p e, s urf a c e c o n diti o n, a n d s oil t y p e. Cr e ati n g t h e 
a ut o m ati o n s cri pt f oll o w e d t h e g e n er al p att er n d es cri b e d as f oll o w s: 

1.  R e vi e w a v ail a bl e d at a s o ur c es a n d i d e ntif y t h e a p pr o pri at e g e o pr o c essi n g st e ps / h a n dl er s r e q uir e d t o 
d efi n e t h e r e c h ar g e r at es f or a gi v e n m o d el y e ar usi n g t h e b est -a v ail a bl e s o ur c es of i nf or m ati o n.  

2.  I m pl e m e nt t h e a ut o m ati o n wit h a  P yt h o n s cri pt usi n g E n v ir o n m e nt al S yst e ms R es e ar c h I nstit ut e’ s 
(Esri ™ ) Ar c P y ™  a n d G e o P a n d a s li br ari es t o p erf or m t h e g e o pr o c essi n g i d e ntifi e d i n St e p 1. 

                                                      
™ E sri a n d Ar c P y ar e  tr a d e m ar ks of E n vir o n m e nt al S y st e m s R e s e ar c h I n stit ut e i n t h e  U nit e d St at e s. a n d ot h er 
c o u ntri e s.  
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a.  Ot h er g e o pr o c es si n g li br ari es / s oft w ar e m a y b e us e d, t h e c urr e nt i m pl e m e nt ati o n of t his 
c al c ul ati o n us e d Ar c P y a n d G e o P a n d as 

3.  C o nfir m t h e a c c ur a c y of t h e o ut p ut s. 

4.  P olis h t h e c o d e t o i n cl u d e err o r h a n dli n g a n d w ar nin g m ess a g es f or e x c e pti o n c as es  a n d r e m ar ks 
d o c u m e nti n g t h e p ur p os e of k e y f u n cti o ns a n d v ari a bl es.  
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4  A s s u m pti o n s a n d I n p ut s  

T hi s c h a pt er c o v er s t h e u n d erl yi n g ass u m pti o ns  m a d e w hil e c oll e cti n g or cr e ati n g t h e s o ur c e i nf or m ati o n 
f or r e c h ar g e. I n cl u d e d i n t hi s di s c ussi o n ar e s u bs e cti o ns f or s p ati al s o ur c es, hist ori c al d at a, a n d 
i nt er pr et ati o n of i n p ut s f or esti m ati n g t h e s urf a c e c o n diti o n a n d ass o ci at e d r e c h ar g e. 

4. 1  S p ati al D at a S o ur c e s  

M ost d at a us e d as i n p uts f or t h es e c al c ul ati o ns ori gi n at e d fr o m t h e H a nf or d GI S ( H GI S) pr o d u cti o n d at a 
st or e . E a c h d at as et e v al u at e d f or t h e R E T i s list e d i n T a bl e  1 al o n g wit h t h e d at a c ust o di a n a n d s p e ci al 
n ot es a b o ut t h e d at as et.  

T a bl e  1. I n d e x of D at a S o ur c e s  

Ali as  C ust o di a n  N ot es  

P ast b uil di n gs  H a nf or d  GI S 
t e a m 

T his s h a p efil e m ai nt ai n e d b y t h e GI S t e a m at H a nf or d 
f o c u s es pri m aril y o n b uil di n gs/f a ciliti es t h at w er e 
k n o w n t o h a v e e xist e d e v e n if t h e y m a y n ot b e pr es e nt 
t o d a y. 

F a ciliti es  H a nf or d  GI S 
t e a m 

C o nt ai n s a c oll e cti o n of t w o-di m e n si o n al  b uil di n g 
f o ot pri nts. D o c u m e nt e d i n E M D T -G R -0 0 3 5 . 

S oils - 1 9 6 6 soil sur v e y  H a nf or d  GI S 
t e a m 

 

B arri er f o ot pri nts  I N T E R A R ot at e d mi ni m u m b o u n di n g r e ct a n gl es o v er e a c h sit e 
k n o w n t o eit h er r e c ei v e or c urr e ntl y h a v e a s urf a c e 
b arri er i n pl a c e b as e d o n t h e ass o ci at e d w ast e sit e 
f o ot pri nt. 

W ast e sit e fo ot pri nts  H a nf or d  GI S 
t e a m 

Pr o vi d e d b y M.  A y e at J A C O B S t o J.  L o p e z at 
I N T E R A, I n c. o n 0 7/ 2 6/ 2 0 1 8 b y e m ail . 
E M D T -G R -0 0 3 5.  

H S D B  I N T E R A T a bl e  is a s u m m ari z e d v er si o n of t h e “ M ast er List ” 
s h e et i n t h e s pr e a d s h e et pr o vi d e d wit h C P- 6 0 2 5 4 . 
W h er e a p pli c a bl e, d is p o siti o n ti m eli n e i nf or m ati o n 
w a s s u p ers e d e d b y C P- 6 3 3 8 6 . 

S oils - S S U R G O  U S D A  I n c or p or at e d o nl y w h er e t h e H a nfor d soils s h a p efil e 
w a s l a c ki n g  (Fi g ur e  3). 

V e g et ati o n - curr e nt ( B R M P)  P N N L ( E c ol o g y 
Gr o u p)  

D es cri pti o n pr o vi d e d wit h t h e f e at ur e cl ass i n di c at es 
t h at m ulti pl e y e ars w er e i n cl u d e d i n its d e v el o p m e nt, 
u p t hr o u g h 2 0 1 1 .  

R e c h ar g e lo o k u p ta bl es  I N T E R A D eri v e d/ d e v el o p e d wit h i n p ut fr o m t h e H S D B, 
P N L -1 0 2 8 5  U C -2 0 1 0, P N N L -1 4 0 7 2, 
D O E / R L-2 0 1 1 -5 0, a n d A R -0 2 6 1 2 . 

M o d el b o u n d ar y  I N T E R A D e pi cts t h e e xt e nts of t h e R E T b o u n d ar y, m ai nt ai n e d 
b y I N T E R A . 

N ot e: C o m pl et e r ef er e n c e cit ati o n s ar e pr o vi d e d i n C h a pt er 8.  

B R M P   =  bi ol o gi c al r es o ur c es m a n a g e m e nt pl a n 

E c ol o g y   = W a s hi n gt o n St at e D e p art m e nt of E c ol o g y  

GI S   = g e o gr a p hi c i nf or m ati o n s yst e m  

H S D B   = H a nf or d Sit e Di s p ositi o n B a s eli n e  

P N N L   = P a cifi c N ort h w est N ati o n al L a b or at or y  

R E T   = R e c h ar g e E v ol uti o n T o ol  

S S U R G O   = S oil S ur v e y G e o gr a p hi c D at a b a s e  

U S D A   = U. S. D e p art m e nt of A gri c ult ur e  

 



E C F -H A N F O R D -1 5 -0 0 1 9,  R E V. 2 

7 

4. 1. 1  D at a M a n a g e m e nt  

A fil e g e o d at a b as e w as  cr e at e d t o d efi n e c ert ai n d ef a ult f or m at s e x p e ct e d of t h e c al c ul ati o n fil es a n d t o 
pr o vi d e a si n gl e l o c ati o n f or st ori n g all t h e g e os p ati al c o nt e nt r el at e d t o t h e c al c ul ati o ns . All d at a h a v e 
b e e n  l o a d e d usi n g a c o m m o n pr oj e cti o n  t h at h as t h e f oll o wi n g s p ati al r ef er e n c e: 

N A D _ 1 9 8 3 _ St at e Pl a n e _ W as hi n gt o n _ S o ut h _ FI P S _ 4 6 0 2 
W KI D: 3 2 1 4 9 A ut h orit y: E P S G 
Pr oj e cti o n: L a m b ert _ C o nf or m al _ C o ni c 
F al s e _ E asti n g: 5 0 0 0 0 0. 0 
F al s e _ N ort hi n g: 0. 0 
C e ntr al _ M eri di a n: - 1 2 0. 5 
St a n d ar d _ P ar all el _ 1: 4 5. 8 3 3 3 3 3 3 3 3 3 3 3 3 4 
St a n d ar d _ P ar all el _ 2: 4 7. 3 3 3 3 3 3 3 3 3 3 3 3 3 4 
L atit u d e _ Of _ Ori gi n: 4 5. 3 3 3 3 3 3 3 3 3 3 3 3 3 4  
Li n e ar U nit: M et er ( 1. 0) 
 
G e o gr a p hi c C o or di n at e S yst e m: G C S _ N ort h _ A m eri c a n _ 1 9 8 3 
A n g ul ar U nit: D e gr e e ( 0. 0 1 7 4 5 3 2 9 2 5 1 9 9 4 3 3) 
Pri m e M eri di a n: Gr e e n wi c h ( 0. 0)  
D at u m: D _ N ort h _ A m eri c a n _ 1 9 8 3 
S p h er oi d: G R S _ 1 9 8 0 
S e mi m aj or A xis: 6 3 7 8 1 3 7. 0 
S e mi mi n or A xi s: 6 3 5 6 7 5 2. 3 1 4 1 4 0 3 5 6 
I n v er s e Fl att e ni n g: 2 9 8. 2 5 7 2 2 2 1 0 1 

4. 1. 2  U S G S Bl a c k a n d W hit e A eri al P h ot o gr a p h y  

T h e H GI S c o nt ai ns di git al i m a g e fil es of a eri al p h ot o gr a p h y c oll e ct e d b y t h e U. S.  G e ol o gi c al S ur v e y 
( U S G S) i n 1 9 4 3. T h e ori gi n al i m a g es h a d b e e n s c a n n e d pr e vi o usl y at eit h er 6 0 0 or 1, 2 0 0 d pi a n d  m er g e d 
i nt o a m os ai c t o c o v er m ost of t h e H a nf or d S ite. T h e m os ai c c o nsist s  m ostl y of hi g h er-r es ol uti o n s c a ns 
( 1,2 0 0 d pi), at l e ast i n t h e irri g at e d ar e as, w hil e ot h er p arts  of t h e m os ai c w e r e c a pt ur e d at 6 0 0 d pi. 
T h o u g h t h e 6 0 0- d pi d at a ar e t o o c o ar s e t o d efi n e v e g et ati o n c o v er p er s e, t h e i m a g es ar e c o nsi d er e d  
l e gi bl e e n o u g h t o disti n g ui s h i m p ort a nt f e at ur es ( v e g et at e d v ers us di st ur b e d l a n d c o v er) .  

4. 1. 3  S oil s  

M ost of t h e s oil s us e d i n t his c al c ul ati o n ori gi n at e fr o m t h e H GI S  ( S oil s.s h p), w hi c h c o nt ai ns s oil t y p es 
f or w hi c h r e c h ar g e r at es h a v e b e e n p u bli s h e d pr evi o usl y. H o w e v er, t h er e ar e s o m e ar e as of t h e m o d el 
d o m ai n n ot c o v er e d b y t h e c urr e nt s oil s cl assifi c ati o n f or H a nf or d, s o i n t h es e ar e as t h e d at a g a ps will b e  
fill e d b y t h e U. S. D e p art m e nt of A gri c ult ur e N R C S S S U R G O d at a a v ail a bl e fr o m 
htt p:// w w w. nr cs. us d a. g o v/ w ps/ p ort al/ nr cs/s ur v e yli st/s oils/ s ur v e y/ st at e/ ?st at eI d = W A. W h e n n a vi g ati n g 
t hr o u g h t h e d at a p ort al, s el e ct t h e d at a f or t h e “B e nt o n C o u nt y Ar e a ” ( Fi g ur e  2), w hi c h will t a k e y o u t o a 
m a p w h er e t h e us er c a n i nt er a cti v el y s el e ct d at a f or d o w nl o a d. A fi g ur e r e pr es e nti n g h o w t h e S S U R G O 
d at a w as a d d e d t o c o m pl e m e nt t h e H GI S s oil d at as et i s s h o w n i n Fi g ur e  3. 

  

http://www.nrcs.usda.gov/wps/portal/nrcs/surveylist/soils/survey/state/?stateId=WA.%20
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Fi g ur e  2. S S U R G O S oil s D at a  

I Cl w w w. nr cs . us d a. g o v / w p s/ p ort al/ nr c s/ s ur v e yli st/ s oil s/ s ur v e y/ st at e/ ? st at el d = W A 

W e b S oil 

Ar d, e d S ur v e y 
S oil s ur v e y n a m e ( Cli c k li n k s f or o n li n e s ur v e y s.) D at e 1 , v P D F ( g e n er at e d 

o n m e fr o m offi ci al 

s oil d at a) 

B e nt o n C o u nt y Ar e a 1 9 7 1 Y e s N o 

B e nt o n C o u nt y Ar e a * c urr e nt N o Y e s 

B e nt o n C o u nt y 1 9 1 9 Y e s N o 
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Fi g ur e  3. A d diti o n of S S U R G O S oil s D at a t o H a nf or d S oil s D at a s et  

I 

I 
I 

L e g e n d 
Gr o u n d w at er I nt er e st Ar e a s 

D H a nf o r d S o ils M a p 

S S U R G O 

D at e S a v e d: 4/ 1 6/ 2 0 2 0 4: 1 0 P M 

0 2. 5 5 1 0 M ile s 

I I  I I 
0  3. 2 5 6. 5 1 3 Ki lo m et e r s 

N 

E C F- H A N F O R O- 1 5- 0 0 1 9 ( R e c h ar g e E v ol ut io n T o ol) A 



E C F -H A N F O R D -1 5 -0 0 1 9,  R E V. 2 

1 0  

T h e  S S U R G O  d at a b a s e c o nt ai ns i nf or m ati o n a b o ut s oil as c oll e ct e d b y t h e N ati o n al C o o p er ati v e S oil 
S ur v e y o v er t h e c o ur s e of a c e nt ur y . T h e m a p pi n g i s i nt e n d e d f or n at ur al r es o ur c e pl a n ni n g a n d 
m a n a g e m e nt b y l a n d o w n ers, t o w ns hi ps, a n d c o u nti es. T h e m a ps ar e li n k e d i n t h e d at a b as e t o i nf or m ati o n 
a b o ut t h e c o m p o n e nt s oil s a n d t h eir pr o p erti es f or e a c h m a p u nit . E a c h m a p u nit m a y c o nt ai n o n e t o t hr e e 
m aj or c o m p o n e nt s a n d s o m e mi n or c o m p o n e nt s. T h e m a p u nit s ar e t y pi c all y n a m e d f or t h e m aj or 
c o m p o n e nt s. S S U R G O s oil t y p es w er e ass o ci at e d t o t h e e xisti n g H a nf or d Sit e s oils  cl assifi c ati o n (s e e 
“ R e c h ar g e T y p e ” i n T a bl e  2) t o a p pl y t h e r e c h ar g e r at es pr e vi o usl y est a blis h e d f or t h e H a nf or d s oil s.  

T a bl e  2. R ef er e n c e I n d e x of S oil T y p e s t o C orr e s p o n di n g R e c h ar g e T y p e ( B a s e d o n L it er at ur e P u bli s h e d 
f or H a nf or d Sit e  S oil s) a s A p pli e d i n t hi s C al c ul ati o n  

A b b r e vi ati o n  
R e c h a r g e  

T y p e  D es c ri pti o n  S o u r c e  

B b A B a B ur b a n k l o a m y fi n e s a n d, 0 % t o 2% sl o p es S S U R G O  

B b C B a B ur b a n k l o a m y fi n e s a n d, 0 % t o 1 5% sl o p es S S U R G O  

B b D B a B ur b a n k l o a m y fi n e s a n d, 2 % t o 1 5% sl o p es S S U R G O  

Bl A B a B ur b a n k l o a m y fi n e s a n d, gr a v ell y s u b str at u m, 0 % t o 2% sl o p es S S U R G O  

Bl D B a B ur b a n k l o a m y fi n e s a n d, gr a v ell y s u b str at u m, 2 % t o 1 5% sl o p es S S U R G O  

B a B a B ur b a n k lo a m y s a n d: C o ars e s oil u n d erl ai n b y gr a v el . Gr a v el c o nt e nt: 
2 0 t o 8 0 v ol % . S urf a c e l a y er t hi c k n ess : 4 0 c m. 

H GI S  

D D D u n e sa n d: R e pr es e nts mis c ell a n e o u s m at eri als of s a n d si z e d p arti cl es 
tr a n s p ort e d b y wi n d. C a n b e b ot h s hifti n g a n d/ or st a bili z e d . N o s oil 
h ori z o n s h a v e d e v el o p e d.  

H GI S  

E b  E b  E p hr at a st o n y lo a m: M e di u m t e xt ur e d s oil u n d erl ai n b y gr a v e l. 
O c c urs o n gl a ci al h u m m o c k y ri d g es . Ar e as b et w e e n h u m m o c ks 
c o nt ai n 1 m si z e b o ul d ers.  

H GI S  

F e A  El  Fi nl e y fi n e s a n d y l o a m, 0 % t o 2% sl o p es S S U R G O  

F e B  El  Fi nl e y fi n e s a n d y l o a m, 2 % t o 5% sl o p es S S U R G O  

F e D  El  Fi nl e y fi n e s a n d y l o a m, 5 % t o 1 5% sl o p es S S U R G O  

Ff E  El  Fi nl e y st o n y fi n e s a n d y l o a m, 0 % t o 3 0% sl o p es S S U R G O  

F n A  El  Fi nl e y fi n e s a n d y l o a m, m o d er at el y d e e p, 0 % t o 2% sl o p es S S U R G O  

F n B  El  Fi nl e y fi n e s a n d y l o a m, m o d er at el y d e e p, 2 % t o 5% sl o p es S S U R G O  

U m B  El  U m a pi n e silt l o a m, 0 % t o 5% sl o p es S S U R G O  

El  El  E p hr at a sa n d y l o a m: M e di u m t e xt ur e d s oil u n d erl ai n b y gr a v ell y 
m at eri al . T h e t o p o gr a p h y is g e n er all y l e v el.  

H GI S  

H e A  H e  H e z el l o a m y fi n e s a n d, 0 % t o 2% sl o p es S S U R G O  

H e  H e  H e z el sa n d : L a mi n at e d a n d str o n gl y c al c ar e o u s, u s u all y e n c o u nt er e d 
wit hi n 6 0 c m of t h e s urf a c e . T h e s urf a c e s oil w as f or m e d i n e oli a n 
s a n d s t h at c o v er e d l a c u stri n e s e di m e nts.  

H GI S  

Kf  Kf  K o e hl er sa n d: D e v el o p e d i n a n e oli a n m a ntl e . Diff ers fr o m t h e ot h er 
s a n d s i n t h at it o v erli es a li m e -sili c a c e m e nt e d l a y er . T h e s u b s oil is  
c al c ar e o u s a n d is at a p pr o xi m at el y 4 0 c m . 

H GI S  

Ki  Ki  Ki o n a silt lo a m: O c c u pi es st e e p sl o p es a n d ri d g es . T h e s oil c o nt ai n s 
b as alt fr a g m e nts  b ot h i n t h e s urf a c e a n d s u b s oil . B as alt r o c k o ut cr o p s 
ar e pr es e nt.  

H GI S  
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T a bl e  2. R ef er e n c e I n d e x of S oil T y p e s t o C orr e s p o n di n g R e c h ar g e T y p e ( B a s e d o n L it er at ur e P u bli s h e d 
f or H a nf or d Sit e  S oil s) a s A p pli e d i n t hi s C al c ul ati o n  

A b b r e vi ati o n  
R e c h a r g e  

T y p e  D es c ri pti o n  S o u r c e  

Ls  Ls  Li c k s kill et silt l o a m: O c c u pi es ri dg e t o p s . C o nt ai n s b as alt fr a g m e nts 
3 0 c m i n di a m et er a n d l ar g er . N u m er o u s b as alt fr a g m e nts ar e pr es e nt 
t hr o u g h o ut t h e pr ofil e. M a n y ar e a s of st o n y silt l o a m a n d s h all o w 
lit h o s ols m a y b e m a p p e d. 

H GI S  

P a A  P P as c o fi n e s a n d y l o a m, 0 % t o 2% sl o p es S S U R G O  

P c A  P P as c o silt l o a m, 0 % t o 2% sl o p es S S U R G O  

P P P as c o silt lo a m: V er y p o orl y dr ai n e d s oil f or m e d i n r e c e nt all u vi al 
m at eri al . T h e s u b s oil is v ari a bl e c o n sisti n g of str atifi e d l a y ers . 
Li mit e d i n ar e al e xt e nt a n d l o c at e d i n l o w ar e as n e a r t h e C ol u m bi a 
Ri v er. 

H GI S  

Es A  Q u  Es q u at z el fi n e s a n d y l o a m, 0 % t o 2% sl o p es. S S U R G O  

Q u  Q u  Es q u at z el silt lo a m: F or m e d i n r e c e nt all u vi u m d eri v e d fr o m l o ess a n d 
l a k e s e di m e nts. T h e c ol or a n d t e xt ur e ar e str atifi e d . Ass o ci at e d wit h 
t h e Rit z vill e a n d W ar d e n s oils. 

H GI S  

Q u A  Q y Q ui n c y l o a m y s a n d, 0 % t o 2% sl o p es S S U R G O  

Q u D  Q y  Q ui n c y l o a m y s a n d, 2 % t o 1 5% sl o p es S S U R G O  

Q u E  Q y  Q ui n c y l o a m y s a n d, 0 t o 3 0 p er c e nt  S S U R G O  

Q y  Q y  Q ui n c y sa n d: V er y e xt e n si v e . D e v el o p e d u n d er gr ass, s a g e br u s h , a n d 
h o p s a g e i n c o ars e s a n d y all u vi u m m a ntl e d b y e oli a n s a n d s . R eli ef 
i n cl u d es h u m m o c k y t err a c es a n d d u n e li k e ri d g es. A cti v e d u n es ar e 
pr es e nt.  

H GI S  

PI T S  Q y  Pits  S S U R G O  

W Q y  W at er  S S U R G O  

X X  Q y  N ot c o d e d ( u s e R u p ert S a n d)  H GI S  

R p R p Q ui n c y sa n d ( w as R u p ert S a n d, R p)  H GI S  

Ri Ri Rit z vill e silt lo a m: D e v el o p e d o n R attl es n a k e Hills u n d er b u n c h gr ass 
fr o m e oli a n s a n d s mi x e d wit h mi n or a m o u nts of v ol c a ni c as h. D e pt h 
r a n g e: 5 0 c m - 1 m.  

H GI S  

R h R v Ri v er w as h  S S U R G O  

R v R v Ri v er w as h: O c c ur i n w et, p eri o di c all y fl o o d e d ar e as of s a n d gr a v el 
a n d b o ul d ers w hi c h m a k e u p isl a n d s i n a n d a dj a c e nt t o t h e C ol u m bi a 
Ri v er. 

H GI S  

S c A  S c  S c o ot e n e y silt l o a m, 0 % t o 2% sl o p es S S U R G O  

S d A  S c  S c o ot e n e y silt l o a m, gr a v ell y s u b s oil, 0 % t o 2% sl o p es S S U R G O  

S c  S c  S c o ot n e y st o n y silt lo a m: D e v el o p e d al o n g t h e n ort h sl o p e of 
R attl es n a k e Hills, c o nfi n e d t o ar e as w h er e dr a ws a n d f a n s h a p e d ar e as 
o p e n o nt o t h e pl ai n . T h e s oils ar e oft e n s e v er el y er o d e d wit h e x p o s e d 
b as alt b o ul d ers a n d ot h er r o c ks.  

H GI S  

W d A B  W a  W ar d e n silt l o a m, 0 % t o 5% sl o p es S S U R G O  

W d B  W a  W ar d e n silt l o a m,  2 % t o 5% sl o p es S S U R G O  
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T a bl e  2. R ef er e n c e I n d e x of S oil T y p e s t o C orr e s p o n di n g R e c h ar g e T y p e ( B a s e d o n L it er at ur e P u bli s h e d 
f or H a nf or d Sit e  S oil s) a s A p pli e d i n t hi s C al c ul ati o n  

A b b r e vi ati o n  
R e c h a r g e  

T y p e  D es c ri pti o n  S o u r c e  

W a  W a  W ar d e n silt lo a m: C h ar a ct eristi c of dr y cli m at e w h er e 
e v a p otr a n s pir ati o n e x c e e d s pr e ci pit ati o n . T h e s u b s oil b e c o m es 
str o n gl y c al c ar e o u s at 6 0 c m a n d c al ci u m c ar b o n at e l a y ers ar e 
c o m m o n . Gr a niti c b o ul d ers ar e c o m m o n . 

H GI S  

H G I S  = H a nf or d G e o gr a p hi c I nf or m ati o n S yst e m  

S S U R G O   = S oil S ur v e y G e o gr a p hi c D at a b a s e  

 

4. 1. 4  V e g et ati o n  Cl a s sifi c ati o n  

T h e s urf a c e c o n diti o n f or m ost of  t h e H a nf or d Sit e will b e t h e n at ur al v e g et ati v e c o v er, w hi c h i s d efi n e d 
i n a GI S p ol y g o n f e at ur e cl ass r ef er e n c e d b y t h e Bi ol o gi c al R es o ur c es M a n a g e m e nt Pl a n , or B R M P, 
d o c u m e nt e d i n  D O E / R L- 9 6- 3 2, H a nf or d Sit e Bi ol o gi c al R es o ur c es M a n a g e m e nt Pl a n . T hi s d at as et 
i n cl u d es ar e as t hr o u g h o ut t h e sit e t h at h a v e e vi d e n c e of fir e s c arri n g a n d a nt hr o p o g e ni c a cti vit y .  

I n t h e a bs e n c e of d at a o n t h e n at ur al v e g et ati o n c o v er  pri or t o 2 0 1 1, d at a fr o m t h e B R M P ar e p h as e d i n 
o v er ti m e . Pri or t o a n y k n o w n di st ur b a n c e wit hi n a f e at ur e of t h e B R M P f e at ur e cl ass  ( “ di st ur b a n c e ” 
m e a ni n g a n y k n o w n c h a n g e t o t h e v e g et ati o n c o v er) , a d ef a ult c o v er a g e ass u mi n g pr e- H a nf or d Sit e 
c o n diti o ns i s us e d. W h e n a k n o w n di st ur b a n c e or e v e nt i nt er s e ct s wit h a B R M P f e at ur e, t h e v e g et ati v e 
c o v er fr o m t h e B R M P is a p pli e d . V e g et ati v e c o v er d uri n g a n d aft er 2 0 1 1 i s t a k e n dir e ctl y fr o m t h e B R M P 
(w h er e a v ail a bl e) wit h n o  ot h er  s u bstit uti o ns t o t h e d at as et. 

T h e v e g et ati v e cl ass es i n t h e B R M P w er e a p pli e d o nl y wit hi n t h e C e ntr al Pl at e a u  Ar e a, c oi n ci d e nt wit h 
t h e m o d eli n g ar e as dis c uss e d i n S e cti o n  4. 1. 9 . Pr e - H a nf or d Sit e c o n diti o ns w er e a p pli e d o ut si d e of t h e 
C e ntr al Pl at e a u  Ar e a. 

4. 1. 5  W a st e Sit e s ( e h sit ) a n d F a ciliti e s ( b g g e n x s , b g g e n sit ) 

T h e e hsit, b g g e n e xs, b g g e n sit d at a s o ur c es r e pr es e nt all of t h e k n o w n p oi nt, li n e, a n d p ol y g o n f e at ur es 
t h at m a k e u p m a p p e d w ast e sit es, f a ciliti es, a n d b uil di n gs at t h e U. S.  D e p art m e nt of E n er g y’s ( D O E) 
H a nf or d Sit e. T h es e f e at ur es c a n i n cl u d e b ot h k n o w n a n d s us p e ct e d f e at ur es, w hi c h m e a ns t h at t h er e m a y 
b e f e at ur es i n t h es e  d at as et s t h at d o n ot c orr es p o n d t o f e at ur es i n t h e Di s p ositi o n B as eli n e ( d es cri b e d 
b el o w). T h e m a p p e d l o c ati o n s pr o vi d e a st arti n g p oi nt f or r e m e di ati o n pl a n ni n g a n d fi el d a cti viti es  a n d 
ar e al s o us e d d uri n g e x c a v ati o n a n d drilli n g a cti viti es t o i d e ntif y p ot e nti al c o n diti o ns at t h e w or k sit e . 

As m or e i nf or m ati o n i s a c q uir e d t hr o u g h t h e d e cl assifi c ati o n of d o c u m e nt s a n d p h ot os, n e wl y i d e nti fi e d 
dr a wi n gs, a n d fi el d w or k ass o ci at e d wit h r e m e di ati o n pl a n ni n g, t h e m a p p e d l o c ati o n i s m o difi e d t o 
a c c o u nt f or t h e u p d at e d i nf or m ati o n . T h e a ut o m ati o n s cri pt pr o vi d e d b y t hi s c al c ul ati o n i s d esi g n e d t o 
i n c or p or at e n e w i nf or m ati o n as it b e c o m es a v ail a bl e.  
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W h e n pr e s e nt (i n ti m e), w ast e sit es a n d str u ct ur es ar e gi v e n a d ef a ult c o v er a n d s urf a c e c o n diti o n of 
“ b ar e ” a n d “ di st ur b e d  s a n d , ” r es p e cti v el y, w hi c h c orr es p o n ds t o a r at e of 6 3 m m/ yr. T h e e x c e pti o ns t o 
t his r ul e ar e t a n k f ar ms a n d li n e d l a n dfill s ( e. g., t h e I nt e gr at e d Dis p os al F a cilit y (I D F) d es cri b e d i n 
E M D T -R E - 0 0 1 9, “P erf or m a n c e Ass ess m e nt R es ult s f or I n cl usi o n i n C o m p osit e A n al ysi s: I nt e gr at e d 
Di s p os al F a cilit y , ”1  w hi c h i s  pr o vi d e d i n A p p e n di x A of t his E C F). T a n k f ar ms r e c ei v e a c o v er a n d 
s urf a c e c o n diti o n of “ b ar e ” a n d “ di st ur b e d gr a v el , ” r es p e cti v el y, c orr es p o n di n g wit h a r at e of 1 0 0 m m/ yr. 
Li n e d l a n dfills ar e assi g n e d a c o v er a n d s urf a c e c o n diti o n of “ Li n e d L a n dfill ” a n d “ B arri er/ Mi n R c hr g , ” 
res p e cti v el y, c orr es p o n di n g wit h a r at e of 0 m m/ yr .  

4. 1. 6  M o difi c ati o n s t o S p ati al D at a S o ur c e s  

S p ati al d at a s o ur c es i n cl u di n g t h e B R M P, w ast e sit es, f a ciliti es, a n d b arri er s w er e  e dit e d t o i m pr o v e t h e 
a c c ur a c y of t h e r e c h ar g e esti m at es a n d f a cilit at e d at a i n c or p or ati o n i nt o n u m eri c al m o d el s. All 
m o difi c ati o ns m a d e t o t h e s p ati al d at as et s will b e d es cri b e d i n t ur n.  

4. 1. 6. 1  B R M P E dit s  

T h e B R M P d at as et utili z e d a c o ar s el y d efi n e d s et of p ol y g o ns t h at di d n ot ali g n wit h o bs er v ati o ns fr o m 
2 0 1 1 a eri al i m a g er y  (Fi g ur e  4). Wit hi n t h e C e ntr al Pl at e a u  r e gi o n w h er e a nt hr o p o g e ni c a cti viti es ar e 
li k el y t o h a v e alt er e d s urf a c e c o n diti o n, e dit s w er e m a d e t o t h e B R M P s h a p efil e t o bri n g it i nt o 
c o nf or mit y wit h t h e a eri al i m a g er y . O ut si d e of t h e C e ntr al Pl at e a u  Are a  th e B R M P w as m o difi e d t o 
m at c h a 2 5  m b uff er of k n o w n sit es o ut si d e of t h e C e ntr al Pl at e a u  Ar e a (Fi g ur e  5). A 2 5 m b uff er w as 
us e d  t o c a pt ur e di st ur b a n c es ass o ci at e d wit h w ast e sit e s a n d b uil di n gs a n d a cti viti es ass o ci at e d wit h 
m ai nt e n a n c e of t h os e f a ciliti es  o ut si d e of t h e C e ntr al Pl at e a u Ar e a. 

                                                      
1  El e ctr o ni c M o d el D at a Tr a n s mitt al s ar e d at a -tr a c ki n g n u m b er s f or i m p ort e d a n d v erifi e d d at a u se d i n m o d eli n g.  
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Fi g ur e  4. E x a m pl e of t h e Ori gi n al B R M P Ali g n m e nt a n d M o difi c ati o n s I m pl e m e nt e d i n  
R E T  C al c ul ati o n ( s e e cir cl e d) 

6 0 1 2 0 

r 

B R M P C o v e r a g e 

N 

A 
2 4 0 3 6 0 

L e g e n d 

D B R M P ( w/ E di t s) 
r, c = c = c=;: 
il =, =,J! B R M P ( Origi n al) 

c:: J M o d el B o u n d a ri e s 

4 8 0 
M et e r s 
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Fi g ur e  5. E x a m pl e of  2 5  m B uff er A p pli e d a s B R M P L a y er O ut si d e of t h e C e ntr al Pl at e a u  R e gi o n  

B R M P C o v e r a g e 
{ O ut si d e C e nt r al Pl at e a u A r e a) 

0 7 0 1 4 0 

~, 
f 

0 

N 

A 
2 8 0 4 2 0 

L e g e n d 

D W a st e Si t e s a n d B u ildi n g s 

D B R M P ( w 2 5- m B uff e r) 
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4. 1. 6. 2  W a st e Sit e s ( e h sit ) 

W ast e sit e g e os p ati al i nf or m ati o n us e d i n t hi s a p pli c ati o n of t h e R E T is d o c u m e nt e d i n E M D T -G R - 0 0 3 5, 
“ W ast e Sit e a n d Str u ct ur e F o ot pri nt S h a p efil es f or I n cl usi o n i n U p d at e d C o m p osit e A n al ysis, ” 1  w hi c h i s 
pr o vi d e d i n A p p e n di x B of t his E C F ). T h e ori gi n al w ast e sit es s h a p efil e c o nt ai n e d i nf or m ati o n t h at 
d etr a ct e d fr o m t h e p ur p os es of t h e R E T. F or e x a m pl e, pi p eli n es , a n d el e ctri c al c o n d uit d o n ot 
si g nifi c a ntl y aff e ct r e c h ar g e o n a n yt hi n g b ut a fi n e, l o c al s c al e . I n cl u di n g t hi n, li n e ar f e at ur es i n t h e R E T 
w o ul d s u g g est gr e at er c o nfi d e n c e i n it s a bilit y t o assi g n r e c h ar g e  t h a n s h o ul d b e i m pli e d. A d diti o n all y, 
t a n ks li k e t h os e i n t h e B F ar ms ar e a ar e s u bs urf a c e e ntiti es a nd dis cr eti zi n g b y t a n ks i nsi d e of t h e 
di st ur b e d e x c a v ati o n pit w as d e e m e d t o b e b ot h r e d u n d a nt a n d u n n e c ess ar y. F or t h e p ur p os es of t h e R E T, 
t h e w ast e sit es s h a p efil e w as q u eri e d t o r e m o v e u n n e c ess ar y f e at ur es usi n g t h e f oll o wi n g crit eri a ( s e e 
eff e cts of t h e filt eri n g i n  Fi g ur e 6): 

•  Di vi di n g t h e s h a p e ’s p eri m et er b y t h e s h a p e ’s t ot al ar e a pr o vi d e d a m etri c f or e v al u ati n g t h e li n e arit y 
of a gi v e n s h a p e . T h os e f e at ur es w h os e r ati o w as 0. 9 m - 1 or gr e at er w er e r e m o v e d fr o m t h e d at as et.  

•  Sit es m at c hi n g t h e p att er n  ‘% Ri v er Li n e % ’ i n t h e “ Sit e _ N a m e ” attri b ut e w er e r e m o v e d.  

−  T h e p er c e nt si g n c h ar a ct er ( %) i s a wil d c ar d i n Ar c M a p r e pr es e nti n g a n y v ali d c h ar a ct er 
c o m bi n ati o n of a n y l e n gt h. 

•  Ot h er sit es r e m o v e d i n cl u d e d t h os e m at c hi n g t h e p att er n ‘% S h ell T a n k ’ i n t h e “ E R S _ T Y P E _ D ” 
attri b ut e fi el d.  

Wit h t h e r e m o v al of t h e t a n k f o ot pri nts fr o m t h e w ast e sit es s h a p efil e, t o r e pr es e nt t a n k f ar ms t h e 
e x c a v ati o n b o u n d ari es w er e k e pt i n t h e s h a p efil e. I n t h e c as e of t h e t a n k f ar m n e ar P U R E X a n d W ast e 
M a n a g e m e nt Ar e a ( W M A)  A/ A X, t h e  e x c a v ati o n f o ot pri nt s w er e n ot li st e d i n t h e e hsit s h a p efil e. T o 
m a k e c ert ai n t h at t h es e ar e as w er e tr e at e d c orr e ctl y ( as w ast e sit es) t h e b uil di n g f o ot pri nt s w er e t a k e n 
fr o m t h e b g g e n e xs f e at ur e cl ass ( di s c uss e d i n a f oll o wi n g s u bs e cti o n). T h e “ SI T E _ N U M ” attri b ut e v al u es 
of t h e c o pi e d f o ot pri nt s w er e 2 4 1 A N a n d 2 4 1 A P. 

O v erl a ps i n t h e w ast e sit es s h a p efil e al s o pr es e nt e d a pr o bl e m a n d r e q uir e d m o difi c ati o n. Alt h o u g h t h e 
R E T c a n h a n dl e o v erl a p pi n g f e at ur es, r e c h ar g e esti m ati o ns s h o ul d b e u ni q u el y d efi n e d f or e a c h l o c ati o n 
at a gi v e n ti m e. W h er e o v erl a ps e xist wit hi n a gi v e n d at as et, t h e R E T al g orit h m will g e n er at e as m a n y 
r e c h ar g e esti m at es as t h er e ar e o v erl a ps f or t h e s a m e l o c ati o n. T h us, t h e o v erl a ps w er e r e m o v e d b y 
cr e ati n g m ulti pl e f e at ur es wit hi n t h e d a t as et. W h er e t h er e w er e o v erl a ps, t h e l ar g er w ast e sit e w as c ut 
s u c h t h at t h e s m all er f e at ur e w o ul d e x a ctl y fit i nsi d e of t h e n e wl y c ut h ol e ( Fi g ur e  7). E x a ctl y c oi n ci d e nt 
f e at ur es w er e i d e ntifi e d i n t hi s pr o c ess a n d t h e e xtr a f e at ur es w er e d el et e d fr o m t h e s h a p efil e w hil e 
c o p yi n g t h eir u ni q u e d at a i nt o t h e r et ai n e d f e at ur e ( T a bl e  3). 
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Fi g ur e  6. W a st e Sit e L a y er B ef or e a n d Aft er Filt er s ar e A p pli e d  

 

 

Fi g ur e  7. Ori gi n al F e at ur e ( a) a n d Aft er R e m o vi n g O v erl a p s ( b)  

 

a)  b)  

W a st e Sit e s ( n o F ilt eri n g) 

4 8 

1 0 

W a st e Sit e s ( Filt er s A p pli e d) 
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T a bl e  3. E x a ctl y C oi n ci d e nt W a st e Sit e s S u m m ar y  

W ast e Sit e R et ai n e d  W ast e Sit e(s) R e m o v e d  

1 1 6 - H- 6 1 0 0 - H-3 3  

3 0 0 -2 4 9  3 0 4 C F  

2 0 0 - W-4 6  2 0 0 - W-1 4 4  

U P R -3 0 0 -3 7  U P R -3 0 0 -3 2, U P R -3 0 0 -3 3, U P R -3 0 0 -3 4, U P R -3 0 0 -3 5, U P R -3 0 0 -3 6  

3 0 0 -3 6  3 0 0 -1 2 2  

U P R -1 0 0 - N-1 0  U P R -1 0 0 - N-3, U P R -1 0 0 - N-1 2  

2 0 0 - E-3 1 7  2 1 7 -B N U  

 

4. 1. 6. 3  F a cilit y F o ot pri nt s ( b g g e n e x s a n d b g g e n sit)  

M o difi c ati o ns m a d e t o t h e s h a p efil es r e pr es e nti n g str u ct ur es o n t h e H a nf or d Sit e w er e pri maril y t o 
r e m o v e o v erl a p pi n g f e at ur es. T h e s a m e pr o c ess d es cri b e d i n S e cti o n 4. 1. 6. 2  f or r e m o vi n g o v erl a ps w as 
a p pli e d. I n t h e c as e of t h e b g g e n e xs s h a p efil e n o e x a ctl y c oi n ci d e nt f e at ur es w er e i d e ntifi e d. F or t h e 
b g g e nsit s h a p ef il e a s u m m ar y of t h e e x a ctl y c oi n ci d e nt f e at ur es r e m o v e d i s f o u n d i n T a bl e  4. 

T a bl e  4. C oi n ci d e nt F a ciliti e s S u m m ar y  

F a cilit y N a m e  
O bj e ct I D 
P r es e r v e d  

O bj e ct I D 
R e m o v e d  N ot es  

1 0 1  1 2 P arti al d u pli c at e of t h e ori gi n al f e at ur e  

1 0 1  1 3 P arti al d u pli c at e of t h e ori gi n al f e at ur e  

1 4 5  3 7 5  3 7 4  P arti al d u pli c at e of t h e ori gi n al f e at ur e  

1 4 5  3 7 5  3 7 6  P arti al d u pli c at e of t h e ori gi n al f e at ur e  

1 4 5  3 7 5  3 7 7  P arti al d u pli c at e of t h e ori gi n al f e at ur e  

1 4 5  3 7 5  3 7 8  P arti a l d u pli c at e of t h e ori gi n al f e at ur e 

1 4 5  3 7 5  3 7 9  P arti al d u pli c at e of t h e ori gi n al f e at ur e  

1 4 5  3 7 5  3 8 0  P arti al d u pli c at e of t h e ori gi n al f e at ur e  

1 8 3 B  7 6 3  4 2 7  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

1 5 3 F 2  4 5 7  4 4 5  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

1 5 3 F 4  4 5 9  4 4 7  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

1 8 3 B  7 7 4  4 5 0  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

1 8 3 B  7 7 1  7 5 6  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

1 8 3 B  7 6 8  7 5 7  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

1 8 3 B  7 6 6  7 5 8  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

1 8 3 B  7 6 7  7 5 9  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

1 8 3 B  7 7 5  7 7 3  E x a ct d u pli c at e of ori gi n al f e at ur e, diff er e nt M A P _I D 
v al u e (i n c o n s e q u e nti al t o R E T)  

1 8 3 B  7 6 2  7 7 6  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

1 8 3 B  7 6 1  7 7 7  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  
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T a bl e  4. C oi n ci d e nt F a ciliti e s S u m m ar y  

F a cilit y N a m e  
O bj e ct I D 
P r es e r v e d  

O bj e ct I D 
R e m o v e d  N ot es  

1 8 3 B  7 6 0  7 7 8  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

1 8 3 B  7 7 2  7 7 9  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

1 8 3 B  7 6 4  7 8 0  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

1 8 3 B  7 6 5  7 8 1  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

M O 8 5 9  2 6 4 2  8 7 5  E x a ct  d u pli c at e of t h e ori gi n al f e at ur e, diff er e nt 
m et a d at a pr o vi d e d (i n c o n s e q u e nti al t o R E T)  

1 9 0 4 F  1 2 0 9  1 2 0 8  P arti al d u pli c at e of t h e ori gi n al f e at ur e  

C C 0 5 9 4 1 9 8 7  1 3 3 5  E x a ct d u pli c at e of t h e ori gi n al f e at ur e, diff er e nt 
m et a d at a pr o vi d e d (i n c o n s e q u e nti al t o R E T)  

C C 1 0 4 7 1 9 9 0  1 5 0 1  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

C C 1 0 4 6 1 9 8 8  1 5 0 2  E x a ct d u pli c at e of t h e ori gi n al f e at ur e  

M O 6 8 4  2 5 1 6  2 4 9 0  E x a ct d u pli c at e of t h e ori gi n al f e at ur e, diff er e nt 
m et a d at a pr o vi d e d (i n c o n s e q u e nti al t o R E T)  

R E T   = R e c h ar g e E v ol uti o n  T o ol  

 

4. 1. 7  B arri er F o ot pri nt s  

T h er e w er e t w o s o ur c es i n cl u d e d f or pri m ar y c o nsi d er ati o n i n d et er mi ni n g h o w t o r e pr es e nt  b arri er 
f o ot pri nts t o b e us e d f or t h e R E T: D O E /R L - 2 0 1 6- 3 7, Pr ot ot y p e H a nf or d B arri er 1 9 9 4 t o 2 0 1 6 , a n d 
E M D T -R E - 0 0 1 9 f or t h e Pr ot ot y p e H a nf or d B arri er a n d I D F st u di es, r es p e cti v el y. E a c h s o ur c e c o nt ai ns 
i nf or m ati o n r el e v a nt t o t h e si z e a n d str u ct ur e of t h e b arri er s i m pl e m e nt e d/t o b e i m pl e m e nt e d o v er  t h eir 
r es p e cti v e ar e as a n d will c o ntri b ut e t o t h e d e ci si o ns d es cri b e d i n t hi s r e p ort . T h e f oll o wi n g s e cti o ns 
pr es e nt a s u m m ar y of t h e r es e ar c h, r e as o ni n g, a n d m et h o d ol o g y b e hi n d t h e b arri er f o ot pri nts i n c or p or at e d 
i n t h e R E T.  

Pri or t o i n v esti g ati n g a p pr o pri at e ass u m pti o ns f or t h e s h a p e a n d si z e of a gi v e n b arri er o v er a k n o w n 
w ast e sit e f o ot pri nt, t h e b arri er f o ot pri nt s ori gi n all y i m pl e m e nt e d i n D O E / EI S- 0 3 9 1, Fi n al T a n k Cl os ur e 
a n d W ast e M a n a g e m e nt E n vi r o n m e nt al I m p a ct St at e m e nt f or t h e H a nf or d Sit e  ( T C & W M EI S) w er e 
c o nsi d er e d . H o w e v er, aft er e v al u ati n g t h e w ast e sit e f o ot pri nt s wit h k n o w n r a di o n ucli d e i n v e nt or y a n d 
pr o p os e d r e m e di es (f o c usi n g o n s urf a c e b arri er s) it w as s e e n t h at t h e b arri er s us e d i n t h e E n vir o n m e nt al 
I m p a ct St at e m e nt (EI S ) m o d el s w er e n ot all i n cl usi v e of t h e ar e as k n o w n t o r e q uir e a b arri er b as e d o n t h e 
m ost c urr e nt w ast e i n v e nt or y k n o wl e d g e a n d pr o p os e d r e m e di es. As s u c h, t h e b arri er s w er e d e e m e d 
i n a d e q u at e f or t h e p ur p os es of t h e R E T a n d w er e dis c ar d e d. 

4. 1. 7. 1  Pr ot ot y p e H a nf or d B arri er  

T h e d esi g n of t h e Pr ot ot y p e H a nf or d B arri er ( P H B) is r e pr es e nt e d i n Fi g ur e 8  a n d  Fi g ur e  9as  pl a n a n d 
pr ofil e vi e ws, r es p e cti v el y . T h e n o mi n al h ei g ht of t h e P H B usi n g t h e c all o ut s s h o w n i n Fi g ur e 9 c o m es t o 
4. 3 5 m ( 1 4. 2 7 ft). Si d e sl o p es v ar y s urr o u n di n g t h e b arri er, t h e st e e p est sl o p e at 2: 1 a n d t h e m ost gr a d u al 
a 1 0: 1 sl o p e . T h e l a b el i n Fi g ur e 8  m e nti o ni n g t h e “ E T C B arri er ” (i. e., e v a p otr a ns pir ati o n c a pill ar y 
b arri er) i s t h e b arri er p orti o n d esi g n e d t o i n hi bit t h e pr o gr ess of w at er t o s u b gr a d e s oil l a y er s. Si d e sl o p es 
ar e i nst all e d t o pr ot e ct t h e E T C B arri er fr o m d a m a g e d u e t o er osi o n or i ntr usi o n . R e a d i n g i n t h e “ G e n er al 
N ot es ” s e cti o n of t h e Ci vil Dr a wi n gs pr o vi d e d i n D O E / R L- 9 4- 7 6, C o nst r u ct a bilit y R e p ort f or t h e 
2 0 0- B P -1 Pr ot ot y p e S urf a c e B arri er , t h e P H B ( c all e d “ Pr ot ot y p e S urf a c e B arri er ” i n t h e pl a n s h e et s) w as 
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b uilt “ t o c o v er t h e i nfiltr ati v e s urfa c e of t h e cri b pl us t h e n e ar s urf a c e pl u m e e xt e nsi o n at t h e s o ut h e n d of 
t h e cri b. ” T hi s i s c o ntr ar y t o t h e d es cri pti o n pr o vi d e d i n D O E/R L - 2 0 1 6-3 7, w hi c h st at es t h at t h e b arri er i s 
c e nt er e d o v er t h e cri b. 

 

S o ur c e: D O E/ R L -2 0 1 6 -3 7, Pr ot ot y p e H a nf o r d B a rri e r 1 9 9 4 t o 2 0 1 6 . 

Fi g ur e  8. Pl a n Vi e w of P H B  

 

 
S o ur c e: D O E/ R L -2 0 1 6 -3 7, Pr ot ot y p e H a nf o r d B a rri e r 1 9 9 4 t o 2 0 1 6 . 

Fi g ur e  9. Pr ofil e of P H B  
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4. 1. 7. 2  I nt e gr at e d Di s p o s al F a cilit y 

N o as p e ct of t h e c a p h as b e e n fi n ali z e d i n eit h er c o nstr u cti o n or d esi g n. T h e i niti al c o n c e pt u al d esi g n f or 
t h e c a p i nt e n d e d t o c o v er t h e I D F i s r e pr es e nt e d i n Fi g ur e 1 0 a n d Fi g ur e 1 1 f or pl a n a n d pr ofil e vi e ws, 
r es p e cti v el y. T h e sl o p es s h o w n i n Fi g ur e 1 0 ar e t a k e n fr o m R P P -R P T - 5 9 9 5 8, P erf or m a n c e Ass ess m e nt 
f or t h e I nt e gr at e d Di s p os al F a cilit y, H a nf or d Sit e, W as hi n gt o n. T h e b arri er o v er h a n g i s s p e cifi e d i n 
R P P -R P T - 5 9 9 5 8 as “t h e pr oj e cti o n of t h e f u n cti o n al b arri er s urf a c e b e y o n d t h e p eri m et er of t h e w ast e 
z o n e. ” T hi s o v er h a n g e xt e n ds si x m et er s p as t t h e e d g e of t h e I D F tr e n c h as d efi n e d b y t h e “ e d g e of li n er 
s e cti o n o n pl a n . ” A d diti o n al c o n c e pt u al d esi g n d et ail s of t h e c a p ar e ill ustr at e d i n Fi g ur e  1 2. 

 

S o ur c e: E M D T -R E -0 0 1 9, “ P erf or m a n c e Ass ess m e nt R es ult s f or I n cl u si o n i n C o m p osit e A n al ysi s: 
Int e gr at e d Di s p os al F a cilit y ” ( pr o vi d e d i n A p p e n di x A of t his E C F). 

Fi g ur e  1 0 . Pl a n Vi e w of C o n c e pt u al D e si g n f or I D F C a p  

 

 
S o ur c e: E M D T -R E -0 0 1 9, “ P erf or m a n c e Ass ess m e nt R es ult s f or I n cl u si o n i n C o m p osit e A n al ysi s: 
I nt e gr at e d Di s p os al F a cilit y” ( pr o vi d e d i n A p p e n di x A of t his E C F). 

Fi g ur e  1 1 . Pr ofil e Vi e w of C o n c e pt u al D e si g n f or I D F C a p  
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S o ur c e: E M D T -R E -0 0 1 9, “ P erf or m a n c e Ass ess m e nt R es ult s f or I n cl u si o n i n C o m p osit e A n al ysi s: 
I nt e gr at e d Di s p os al F a cilit y” ( pr o vi d e d i n A p p e n di x A of t his E C F). 

Fi g ur e  1 2 . C a p Pr ofil e D et ail  f or I D F C a p C o n c e pt u al D e si g n 

4. 1. 7. 3  B arri er F o ot pri nt C o n si d er ati o n s  

T h e c o nsi d er ati o ns f or i nfiltr ati o n b arri er s i n t h e R E T i n cl u d e t h e e x p e ct e d r at e of r e c h ar g e a n d t h e 
a p pr o pri at e ar e a t o assi g n wit h t h e b arri er r e c h ar g e r at e . Fr o m  g ui d a n c e pr o vi d e d i n D O E / R L- 2 0 1 1- 5 0, 
R e g ul at or y B asi s a n d I m pl e m e nt ati o n of a Gr a d e d A p pr o a c h t o E v al u ati o n of Gr o u n d w at er Pr ot e cti o n  
t h e g ui d a n c e f or i nfiltr ati o n or c a pill ar y b arri er s i s t o h a v e a fi x e d a v er a g e r at e of r e c h ar g e n ot t o e x c e e d 
0. 5 m m/ yr. B arri er r e c h ar g e r at es f or t h e R E T will a d o pt t h e g ui d a n c e gi v e n b y D O E/ R L - 2 0 1 1- 5 0 b y 
ass u mi n g t h e hi g h est li mit f or b arri er r e c h ar g e t o b e 0. 5 m m/ yr a n d t h e r e m ai ni n g v ari a bl e is t h e n u m b er 
a n d e xt e nt of b arri er f o ot pri nt s t o b e a p pli e d. 

Sit es wit h w ast e i n v e nt or y ( a nti ci p at e d or hi st ori c al) ar e s h o w n i n Fi g ur e  1 3 a n d Fi g ur e  1 4. Of t h e sit es 
wit h k n o w n or f ut ur e i n v e nt or y m a n y ar e i d e ntifi e d as h a vi n g a r e c h ar g e b arri er p ut i n pl a c e o v er t h e 
w ast e sit e, s h o w n i n Fi g ur e  1 5 a n d Fi g ur e  1 6. T h e f oll o wi n g s e cti o ns pr o p os e m et h o ds f or pl a ci n g 
b arri er s o v er t h es e sit es.  

C o v er V e g et ati o n 
1 L a y er T hi c k n e s s L a y er 

N u m b er I n i n c h D es c ri oti on 

Silt/l o a m 

1 2 0 " w/ p e a 

Gr a v el 

a d mi x 

2 2 0 " C o m p a ct e d 

t o p s oil 

3 6 " S a n d filt er 

4 6 " Gr a v el filt er 

5 6 " A g gr e g at e 

6 6 " 
A s p h alti c 
------·-

7 4 " A s p h alt 

8 4 0 " 
S a n d y 

s oil 

9 6 " Gr a v el filt er 

1 0 8 0 " - 4 0 0 " 5tr u ct ur al Fil 

B a c kfill 

o p er ati o n s 

1 1 4 0 " 
l a y er - 1 

m et er 

a b o v e t o p 

of 

c a ni st er s 
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Fi g ur e  1 3 . I n v e nt or y Sit e s i n t h e 2 0 0 E a st Ar e a 

 

 

Fi g ur e  1 4 . I n v e nt or y Sit e s i n t h e 2 0 0 W e st Ar e a  
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Fi g ur e  1 5 . I n v e nt or y Sit e s wit h “ B arri er ” a s Fi n al Di s p o siti o n ( 2 0 0 E a st Ar e a)  

 

Fi g ur e  1 6 . I n v e nt or y Sit e s wit h “ B arri er ” a s Fi n al Di s p o siti o n ( 2 0 0 W e st  Ar e a)  
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4. 1. 7. 4  B arri er F o ot pri nt G e o m etr y  

T h e ar e al e xt e nt of b arri er s n ot y et fi n ali z e d or d esi g n e d will b e g e n er at e d b as e d o n t h e d esi g n us e d f or 
t h e P H B o v er 2 1 6- B- 5 7, t h e o nl y e xisti n g s urf a c e b arri er i n o p er ati o n. S o m e p oi nts of c o nsi d er ati o n f or 
d et er mi ni n g t h e b uff er l e n gt h a n d g e o m etr y ar e pr es e nt e d h er ei n. T h e fir st it e m t o di s c uss i s t h e e xt e nt of 
c o v er a g e f or w hi c h t h e b arri er i s a nti ci p at e d t o st o p r e c h ar g e . T h e E T C B arri er i s d es i g n e d t o i nt er c e pt 
w at er a n d di v ert it b a c k t o t h e at m os p h er e . T h e si d e sl o p es h a v e a li mit e d c a p a cit y f or h ol di n g w at er 
b ef or e dr ai ni n g off t h e b arri er sit e . F or t h e i nt e nt s a n d p ur p os es of t h e R E T, w at er-s h e d di n g c o v er s ar e 
c o nsi d er e d t o n ot r e d u c e n et r e c h ar g e a n d ar e eff e cti v el y i g n or e d . D O E /R L - 2 0 1 6- 3 7 S e cti o ns 3. 1 a n d 3. 2) 
s h o ws t h at t h e dr ai n a g e t hr o u g h t h e si d e sl o p es w as o bs er v e d t o o nl y o c c ur w h e n pr e ci pit ati o n e x c e e d e d 
1 4 0 m m/ yr. T h e s a m e s e cti o n of t h e r e p ort s u g g est s a n a v er a g e y e ar of pr e ci pit a ti o n t o b e 1 7 2 m m/ yr, 
w hi c h r es ults i n a n esti m at e d r e c h ar g e of 1 4. 7 m m/ yr t hr o u g h t h e si d e sl o p es ( o v er t h e t ot al ar e a). T o b e 
c o ns er v ati v e, si d e sl o p es ar e c o nsi d er e d t o o p er at e as w at er -s h e d di n g s urf a c e b arri ers wit h n o r e d u cti o n t o 
n et r e c h ar g e . C o ns erv ati v e i n t hi s c as e is t o r e d u c e t h e si z e of t h e b arri er, i n cr e asi n g t h e a m o u nt of 
eff e cti v e r e c h ar g e t o gr o u n d w at er.  

E x cl u di n g t h e ar e al e xt e nts of t h e si d e sl o p es, t h e r e m ai ni n g p orti o n of t h e P H B o v erl a yi n g 2 1 6 - B- 5 7 i s 
t h e E T C B arri er . T h e P H B w as d esi g n e d t o pr e v e nt m oi st ur e i nfiltr ati o n t hr o u g h t h e cri b f o ot pri nt a n d t h e 
c h ar a ct eri z e d v a d os e z o n e pl u m e t o t h e s o ut h of t h e cri b . B e c a us e f ut ur e pl u m e f o ot pri nt s ar e n ot p ossi bl e 
t o c h ar a ct eri z e, b arri er pl a c e m e nt f or t h e R E T will o nl y c o nsi d er f o ot pri nt s of t h e w ast e sit es i n q u esti o n . 
T h e E T C B arri er p orti o n of t h e P H B will b e a n al y z e d stri ctl y i n t h e c o nt e xt of t h e w ast e sit e f o ot pri nt f or 
2 1 6- B- 5 7. 

T h e cri b a n d E T C B arri er w er e di vi d e d i nt o q u a dr a nt s, t h e c o m m o n ori gi n b ei n g t h e c e ntr oi d of t h e cri b 
f o ot pri nt. T h e n ort h e ast er n q u a dr a nt w as t a k e n f or c o nsi d er ati o n i n t h e b uff er l e n gt hs a p pli e d t o t h e cri b. 
Fr o m t h e ori gi n, t h e cri b e xt e n ds 2. 5 m t o t h e e ast a n d 3 0. 4 8 m t o t h e n ort h w hil e t h e E T C B arri er e xt e n ds 
2 0 m t o t h e e ast a n d 3 2 m t o t h e n ort h . C o m p ari n g t h es e l e n gt hs b y r ati o s h o ws a n a nis otr o pi c 
r el ati o ns hi p i n t h e ar e al e xt e nt of t h e E T C B arri er a n d t h e w ast e sit e f o ot pri nt. Th e e ast - west b arri er 
l e n gt h h as  a r ati o of 1: 8 ( cri b: b arri er) a n d t h e n ort h -s o ut h b arri er l e n gt h i s a r ati o of  1: 1. 0 5. 

T h e a ni s otr o pi c b uff er l e n gt hs ar e n ot e x pl ai n e d i n t h e d o c u m e nt s m e nti o n e d . C o nsi d eri n g t h at t hi s 
s urf a c e b arri er w as d esi g n e d t o c o v er t h e v a d os e z o n e pl u m e c h ar a ct eri z e d n e ar t h e ti m e of c o nstr u cti o n 
i n 1 9 9 4, it is e x p e ct e d t h at t h e b arri er wi dt h w as i n cr e as e d t o a c c o m m o d at e t h e t h e ori z e d pl u m e e xt e nt 
a n d pr oj e ct e d n ort h w ar d. A d diti o n all y, sit e f a ct or s s u c h as el e v ati o n, e q ui p m e nt pl a c e m e nt, a nti ci p at e d 
t esti n g pl a ns, et c., m a y h a v e b e e n a d diti o n al f a ct or s i n t h e g e o m etr y of t h e b arri er. I n li g ht of t h es e 
a d diti o n al c o nsi d er ati o ns t a k e n i nt o a c c o u nt f or t h e P H B, it i s ass u m e d t h at t h e mi ni m u m e xt e nt s h o ul d b e 
at l e ast 2 m fr o m t h e w ast e sit e e d g e of t h e s ur v e y e d f o ot pri nt. 

F or t h e p ur p os es of R E T, t h e fi n al b uff er l e n gt h b as e d o n a n al ysi s of t h e P H B is t o us e t h e arit h m eti c 
m e a n of t h e b uff er l e n gt hs i n t h e n ort h -s o ut h a n d east - west dir e cti o ns . T his r es ults i n a u nif or m b uff er 
l e n gt h of 9. 7 5 m ( E q u ati o n 1), w hi c h will b e r o u n d e d u p t o 1 0 m. T o cr e at e a b arri er wit h t his 1 0  m off s et, 
a s p h eri c al b uff er fr o m t h e o ut er ri m of t h e w ast e sit e p ol y g o ns will b e g e n er at e d usi n g a r a di us of 1 0 m. 
T h e g e o m etr y of t h e b uff er will b e c o er c e d i nt o a mi ni m u m  b o u n di n g r e ct a n gl e w hi c h e ntir el y 
e n c a ps ul at es t hi s b uff er o utli n e, a n e x a m pl e c as e i s s h o w n i n Fi g ur e  1 7. W h er e a p pli c a bl e, t h e mi ni m u m 
b o u n di n g r e ct a n gl e will b e r ot at e d t o fit t h e b uff er. 

 
( 𝐸𝐸 𝐸𝐸 𝐸𝐸 𝑛𝑛 𝑛𝑛 𝑛𝑛 𝑛𝑛 ℎ −  𝐸𝐸 𝐶𝐶𝐶𝐶 𝐶𝐶 𝑛𝑛 𝑛𝑛 𝑛𝑛 𝑛𝑛 ℎ ) + ( 𝐸𝐸 𝐸𝐸 𝐸𝐸 𝐸𝐸 𝐸𝐸 𝐸𝐸 𝑛𝑛 −  𝐸𝐸 𝐶𝐶𝐶𝐶 𝐶𝐶 𝐸𝐸 𝐸𝐸 𝐸𝐸 𝑛𝑛 )  

2
=

∆ 𝑛𝑛 𝑛𝑛 𝑛𝑛 𝑛𝑛 ℎ +  ∆ 𝐸𝐸 𝐸𝐸 𝐸𝐸 𝑛𝑛

2
=  

2 𝑚𝑚 + 1 7 .5 𝑚𝑚

2
= 9. 7 5 𝑚𝑚  ≈ 1 0 𝑚𝑚  (E q. 1)  
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Fi g ur e  1 7 . E x a m pl e B arri er F o ot pri nt  

4. 1. 8  I nt eri m B arri er F o ot pri nt s 

S e v er al s urf a c e b arri ers t o i nfiltr ati o n h a v e b e e n i nst all e d at t a n k f ar m f a ciliti es at t h e H a nf or d Sit e . 
E c ol o g y et al., 1 9 8 9, H a nf or d F e d er al F a cilit y A gr e e m e nt a n d C o ns e nt Or d er  (Tri -P art y A gr e e m e nt ) 
mil est o n es i n cl u d e pl a ns t o i nst all a d diti o n al i nt eri m b arri ers u ntil all t a n k f ar ms h a v e a n i nt eri m b arri er . 
L o c ati o ns of t h es e b arri er s ar e s h o w n i n Fi g ur e  1 8 ( 2 0 0 W est) a n d Fi g ur e  1 9 ( 2 0 0 E ast). It i s ass u m e d t h at 
t h es e li n er s ar e e ntir el y i m p er m e a bl e gi v e n t h e r e g ul ar m ai nt e n a n c e of t h es e li n ers t o e ns ur e t h at all 
br e a c h es ar e s e al e d a g ai nst l e a ks . T h e l o c ati o ns of t h es e b arri er s ar e  us e d i n t h e R E T c al c ul ati o n t o 
o v erri d e t o t h e ori gi n al o ut p ut  fr o m u n v e g et at e d a n d di st ur b e d t o n o i nfiltr ati o n o v er t h e f o ot pri nt of t h e 
b arri er . W h er e b arri ers e xi st, t h e f o ot pri nt w as d et er mi n e d fr o m t h e l at est s at ellit e i m a g er y . I n l o c ati o ns 
w h er e b arri er s h a v e n ot b e e n i nst all e d , t h e f o ot pri nt w as ass u m e d t o c oi n ci d e wit h t h e f o ot pri nt of t h e 
t a n ks wit hi n t h e gi v e n t a n k f ar m. It i s a nti ci p at e d t h at t h e i nt eri m b arri er s will b e s u p er s e d e d i n all c as es 
b y a p er m a n e nt s urf a c e b arri er as  d es cri b e d i n t h e pr e vi o us s e cti o n .  

T h e pr e vi o us R E T c al c ul ati o n ( E C F- H A N F O R D - 1 5- 0 0 1 9, R e v. 1) c o nsi d er e d t h e l o c ati o ns f or th es e 
i nt eri m b arri er s b ut di d n ot i m pl e m e nt t h e m, m e a ni n g t h at t h e ar e as s h o w n i n Fi g ur e  1 8 ( 2 0 0 W est) a n d 
Fi g ur e  1 9 ( 2 0 0 E ast) di d n ot h a v e i nt eri m b arri er s r efl e ct e d i n t h e fi n al r e c h ar g e r at es assi g n e d. T h e R E T 
c al c ul ati o n di s c uss e d i n t his E C F ( E C F -H A N F O R D -1 5 - 0 0 1 9, R e v. 2) a p pli es t h e i nt eri m b arri er r e c h ar g e 
r at es di s c uss e d i n R e v. 1. T h e r es ult is a sli g ht r e d u cti o n i n r e c h ar g e f or t h e ti m es t h at t h es e i nt eri m 
b arri er s ar e a cti v e (i n c o m p aris o n t o t h e R E T r es ult s fr o m R e v. 1).  

L e g e n d 

- 2 4 2- A 

L J 1 0 m B uff er 

c: J P r o p o se d B arri e r F o o tpr int 

I 

\ 
"-., __ _ 

I B a r ri e r F o ot p ri nt G e n e r a ti o n I 

\ 
\ 

N 

A 
•-- = =-- = = = =---• Me ters 
0  4 . 2 5 8 . 5 1 7 2 5 . 5 
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Fi g ur e  1 8 . I nt eri m S urf a c e B arri er s ( 2 0 0 W e st) 

l 

I nt eri m S u rf a c e B a r ri e r s 
2 0 0 W 

N 
L e g e n d 

A 
- I nt er i m S urf a c e B arr ier s 

0 1 3 5 2 7 0 5 4 0 8 1 0 

,. I J 

e' 
I • • 



E C F -H A N F O R D -1 5 -0 0 1 9,  R E V. 2 

2 8  

 

Fi g ur e  1 9 . I nt eri m S urf a c e B arri er s ( 2 0 0 E a st) 

I nt e ri m S u rf a c e B a r ri e r s 
2 0 0 E 
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4. 1. 9  C e ntr al Pl at e a u F o c u s Ar e a  

As m e nti o n e d i n t h e i ntr o d u cti o n, d at a i n p ut pr e p ar ati o n f or t h e R E T f o c us e d o n t h e m o d eli n g ar e a 
p erti n e nt t o t h e  v a d os e z o n e f a c et of t h e  C o m p osit e A n al ysi s ( C A). T h e f o c us ar e a f or d at a i n p ut 
pr e p ar ati o n is s h o w n Fi g ur e  2 0. T h e ar e as wit hi n t h e ar e a e xt e nts  d esi g n at e t h e ar e a of i n c r e as e d s cr uti n y 
f or t h e R E T m o d eli n g eff ort b e c a us e t h e s m all s c al e eff e ct  of i n p ut d at as et s, i n cl u di n g d et ail e d i n p ut fr o m 
t h e W ast e I nf or m ati o n D at a S yst e m (WI D S ), m ust b e c a pt ur e d at t h e r efi n e d s c al e us e d f or v a d os e z o n e 
m o d el s. O ut si d e of t h e f o c us ar e a t h e a n al ysis d at as ets ar e l ess r efi n e d b e c a us e t h e H a nf or d Sit e 
o p er ati o n al a cti viti es w er e l ess d e ns el y s p a c e d l at er all y .  

 

Fi g ur e  2 0 . F o c u s Ar e a f or D at a I n p ut Pr e p ar ati o n  

' ' 

F o c u s A r e a f o r 
I n p ut D at a P r e p a r ati o n 

N 
L e g e n d 

A - F o c u s Ar e a 

0 6 5 0 1, 3 0 0 2, 6 0 0 3, 9 0 0 5, 2 0 0 
- w M et er s 
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4. 1. 1 0  Sit e -S p e cifi c M o d el s  

T h e R E T  c al c ul ati o n i s i nt e n d e d t o b e a sit e wi d e s c al e a n al ysis . Sit e-s p e cifi c m o d el s ar e e x p e ct e d t o 
pr o vi d e a n al ys es t h at will e v al u at e i nfiltr ati o n at a m or e r efi n e d s c al e t h a n t h e R E T . Se v er al p erf or m a n c e 
ass ess m e nt  ( P A) m o d el s w er e a v ail a bl e t h at w er e i n c or p or at e d i nt o t h e R E T . T h es e i n cl u d e  t h e f oll o wi n g: 

•  T h e E n vir o n m e nt al R est or ati o n Di s p os al F a cilit y  (E R D F ), d o c u m e nt e d i n  W C H - 5 2 0, P erf or m a n c e 
Ass ess m e nt f or t h e E n vi r o n m e nt al R est or ati o n Dis p os al F a cilit y, H a nf or d Sit e, W as hi n gt o n  

•  W M A C , d o c u m e nt e d i n R P P -E N V - 5 8 7 8 2, P erf or m a n c e Ass ess m e nt of W ast e M a n a g e m e nt Ar e a C, 
H a nf or d Sit e, W as hi n gt o n  

•  T h e I D F  d o c u m e nt e d i n R P P -C A L C - 6 1 0 3 2, V a d os e Z o n e a n d S at ur at e d Z o n e Fl o w a n d Tr a ns p ort 
C al c ul ati o ns f or t h e I nt e gr at e d Di s p os al F a cilit y P erf or m a n c e Ass ess m e nt 

T h e r e c h ar g e r at es of t h es e P A m o d el s ar e a d o pt e d as pr es e nt e d i n t h e cit e d r e p ort s a n d o v er writ e t h os e 
d et er mi n e d t hr o u g h t h e n or m al R E T pr o c ess. All P A m o d el i nf or m ati o n us e d i n t hi s a p pli c ati o n of t h e 
R E T ar e d es cri b e d  i n E M D T -B C - 0 0 3 3, “ D at a S o ur c es f or A c c o u nti n g f or R e c h ar g e S p ati al a n d T e m p or al 
V ari a bilit y at t h e H a nf or d Sit e (I n p ut s t o t h e R e c h ar g e E v ol uti o n T o ol, ” 1  w hi c h is pr o vi d e d i n 
A p p e n di x C of t his E C F ). 

E x c e pti o ns t o a d o pti n g sit e-s p e cifi c m o d el  r e c h ar g e r at es a n d g e o m etr y o c c urs w h er e a m or e r e c e nt 
d e cisi o n h as b e e n m a d e r e g ar di n g r e c h ar g e r at es t h at w as n ot a v ail a bl e d uri n g t h e cr e ati o n of t h e P A 
m o d el. O n e  e x c e pti o n t h at h as b e e n a p pli e d f or t hi s r e vi si o n of t h e R E T is a r e c e nt a gr e e m e nt m a d e b y 
t h e I nt er a g e n c y M a n a g e m e nt I nt e gr ati o n T e a m (I A MI T) r e g ar di n g t h e r e c h ar g e r at e aft er r e v e g et ati o n of 
w ast e sit es . I n A R - 0 2 6 1 2, D et er mi n ati o n: Tri- P art y Pr o gr a m M a n a g ers a gr e e t o m ai nt ai n t h e 4. 0 
m m/ y e ar l o n g -t er m r e c h ar g e r at e f or t h e 2 0 0-E A - 1 O p er a bl e U nit ( O U) R FI/ RI gr o u n d w at er pr ot e cti o n 
e v al u ati o ns, a n d t o p erf or m a s e nsiti vit y a n al ysi s d uri n g t h e 2 0 0- E A -1 O U C M S/ F S r e m e di al alt er n ati v es 
e v al u ati o ns , as d es cri b e d i n t his d et er mi n ati o n, r e v e g et at e d w ast e sit es w er e d et er mi n e d t o h a v e a 
r e c h ar g e r at e of 4 m m/ yr. T h e P A m o d el s i n q u esti o n pr e d at e t his d e ci si o n, n e c essit ati n g a n u p dat e t o t h e 
r e c h ar g e fi el ds pri or t o t h eir i n c or p or ati o n i nt o t h e R E T r e c h ar g e m a ps. Si d e - b y-si d e c o m p ari s o ns ar e 
s h o w n i n Fi g ur e  2 1  t hr o u g h Fi g ur e  2 3. 
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Fi g ur e  2 1 . C h a n g e s t o E R D F P A R e c h ar g e R at e s p er I A MI T D e ci si o n  

 

Fi g ur e  2 2 . C h a n g e s t o I D F P A R e c h ar g e R at e s p er I A MI T D e ci si o n  

O ri gi n al M o difi e d 

II~ _ :1 
R e c h a r g e E sti m at e ( 2 5 3 5) 

1 . 7 2  4 

O ri gi n al M o difi e d 
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Fi g ur e  2 3 . C h a n g e s t o W M A C P A R e c h ar g e R at e s p er I A MI T D e ci si o n  

A d diti o n all y, r e c h ar g e- aff e cti n g d e ci s i o ns/ a nti ci p at e d a cti o ns fr o m t h e Tri -P art y A gr e e m e nt w er e u p d at e d 
i n t h e r e c h ar g e m a ps f or W M A C. T h e d e cisi o ns/ a nti ci p at e d a cti o ns i m p a cti n g r e c h ar g e i n cl u d e d t h e 
a d diti o n of s urf a c e b arri er s i nt er s e cti n g wit h/ c o nt ai n e d i n t h e W M A C P A m o d el. E x a m pl e s i de- b y -si d e 
c o m p ari s o ns ill ustr ati n g t h e Tri -P art y A gr e e m e nt d e cisi o ns wit hi n t h e b o u n d ari es of t h e W M A C P A ar e 
s h o w n i n Fi g ur e  2 4 . 

O ri gi n al M o difi e d 

R e c h ar g e E sti m at e ( 2 5 5 2) 

3. 5 4 
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Fi g ur e  2 4 . M o difi c ati o n s t o W M A C  R e c h ar g e M a p  

4. 2  N o n s p ati al D at a S o ur c e s  

N o ns p ati al d at a s o ur c es i n cl u d e t h e t e m p or al a n d r e c h ar g e d at as et s . T h e H a nf or d Sit e Di s p ositi o n 
B as eli n e ( H S D B ) pr o vi d es  t h e ti m eli n e f or c h a n g es i n t h e v e g et ati v e c o v er a n d c o n diti o n of t h e s oil b as e d 
o n k n o w n H a nf or d Sit e -r el at e d a cti viti es. Re c h ar g e r at e s w er e c o m pil e d i nt o o n e t a bl e fr o m H a nf or d 
Sit e -s p e cifi c l ysi m et er st u di es , o bs er v ati o ns, a n d r e g ul at or y g ui d a n c e. 

4. 2. 1  H a nf or d Sit e Di s p o siti o n B a s eli n e  

T h e H S D B , d o c u m e nt e d i n C P - 6 0 2 5 4, H a nf or d Sit e C o m p osit e A n al ysi s T e c h ni c al A p pr o a c h 
D es cri pti o n: H a nf or d Sit e Di s p ositi o n B as eli n e  a n d C P - 6 3 3 8 6, H a nf or d Sit e Di s p ositi o n B as eli n e f or 
C o m p osit e A n al ysi s ), is t h e pri m ar y  s o ur c e r e g ar di n g c h a n g es t hr o u g h ti m e i n t h e s urf a c e c o n diti o n f or 
w ast e sit es  a n d f a ciliti es wit hi n t h e H a nf or d Sit e b o u n d ari es fr o m t h e d at e of i niti al di st ur b a n c e t o t h e 
e x p e ct e d fi n al c o n diti o n, or “ di s p ositi o n ” of t h e sit e . T h e d et ail s r e g ar di n g h o w t h e i nf or m ati o n w as 
c o m pil e d i nt o a si n gl e t a bl e (i n cl u di n g m o difi c ati o ns a n d c orr e cti o ns) f or t h e R E T t o us e c a n b e f o u n d i n 
A p p e n di x D of t hi s E C F . Di s p ositi o ns f o c us o n s urf a c e c o n di ti o ns of t h e sit es r es ulti n g fr o m c h a n g es i n 
o p er ati o ns; s p e cifi c all y, t h e y e ar s i n w hi c h a sit e b e g a n a c c e pti n g w ast e ( s), n o l o n g er a c c e pt e d w ast e(s), 
w as r e m e di at e d / pl a ns f or r e m e di ati o n, a n d t h e t y p e of r e m e di ati o n. T hi s di s p ositi o n d o es n ot i n cl u d e 
c h a n g es i n t h e s urf a c e c o n diti o ns of r o a ds, gr a v el pit s, a n d ot h er t y p es of i nfr astr u ct ur e t h at ar e n ot li st e d 
i n WI D S, t h e Mi ssi o n S u p p ort Alli a n c e Str u ct ur es Li st, or t h e D O E D as h b o ar ds.  

S it es i n t h e H S D B  h av e  di s p ositi o ns a n d r el at e d di s p ositi o n d at es, u p o n w hi c h r e c h ar g e assi g n m e nt s  ar e 
b as e d . F or e x a m pl e, a sit e t h at w as c a p p e d  i n 2 0 0 5 will g e n er at e a diff er e nt r e c h ar g e t h a n o n e t h at 
c o nti n u es t o b e a cti v e or t h at h as a c a p p ut i n pl a c e at a l at er ti m e . U nl ess di c t at e d ot h er wi s e b y t h e 
H S D B , t h e s urf a c e c o n diti o n will m ai nt ai n pr e- H a nf or d Sit e c o n diti o ns u ntil t h e v e g et ati v e c o v er s ur v e y 
v al u es ar e a p pli e d i n 2 0 1 1. 

Ori gi n al M o difi e d 
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T h e c urr e nt c al c ul ati o n i s d esi g n e d t o i n c or p or at e n e w i nf or m ati o n fr o m t h e H S D B  as it b e c o m es 
a v ail a bl e b y r e -r u n ni n g t h e scri pt  usi n g t h e u p d at e d H S D B. T hi s m o d ul arit y all o ws t h e us er t o pr o vi d e 
n e w s o ur c es/r ati o n al e t o e n h a n c e/ u p d at e t h e H S D B ( or ot h er s o ur c es) a n d s u bs e q u e ntl y u p d at e t h e 
ass o ci at e d r e c h ar g e r at es.  

4. 2. 2  R e c h ar g e R at e s  

T h er e ar e f o ur pri m ar y  r ef er e n c es us e d t o est a blis h t h e r e c h ar g e r at e f or t h e u ni q u e c o m bi n ati o ns of 
s urf a c e c o n diti o n a n d s oil t y p e  t y pi c al f or t h e H a nf or d Sit e. T h e pri m ar y s o ur c e f or t h e m aj orit y of t h e  
H a nf or d Sit e will b e d efi n e d usi n g t h e v al u es i n T a bl e  4. 1 of P N L - 1 0 2 8 5 (U C - 2 0 1 0) (Fi g ur e  2 5). 
O p er ati o n al ar e as, c o nt ai ni n g t h e m aj orit y of h u m a n di st ur b a n c e, ar e  d efi n e d usi n g t h e v al u es i n 
T a bl e  4. 1 5 of P N N L - 1 4 0 7 2 (Fi g ur e  2 6 ); a n d t h es e v al ues s u p pl a nt a n y t h at w er e pr e vi o usl y d efi n e d. 
G ui d a n c e f or b arri er i m pl e m e nt ati o n a n d r e v e g et ati o n c y cl es ar e t a k e n fr o m D O E/ R L - 2 0 1 1- 5 0. Fi n all y, 
t h e r e c h ar g e r at e s el e ct e d f or r e v e g et at e d w ast e sit es ( 4. 0 m m/ yr) i s t a k e n fr o m A R - 0 2 6 1 2. 

T a bl e  5 i n di c at es f or e a c h s oil t y p e w hi c h r ef er e n c e is c o nsi d er e d t h e m ost r e c e nt, pri m ar y s o ur c e f or 
d efi ni n g t h e r e c h ar g e r at e f or t h e H a nf or d Sit e. T h e “ R ef er e n c e S o ur c e ” li st e d h er e will b e t h e s o ur c e 
us e d i n t h e R E T if diff er e nt r at es ar e d efi n e d i n m or e t h a n o n e r e p ort.  

T a bl e  5. R ef er e n c e D at a S o ur c e s C o n si d er e d M o st C urr e nt f or Gr o u n d w at er R e c h ar g e b y S oil T y p e  

G RI D _ C O D E  T E X T _ S Y M S OI L _ N A M E  R ef e r e n c e S o u r c e  

8 E b  E p hr at a St o n e y L o a m  P N N L -1 4 0 7 2  

5 B a B ur b a n k L o a m y S a n d   

6 El  E p hr at a S a n d y L o a m   

1 4  R v Ri v er w as h  P N L -1 0 2 8 5  (U C -2 0 1 0 ) 

2 Q y  Q ui n c y S a n d ( w as R u p ert S a n d, R p)   

1 2  P P as c o Silt L o a m   

9 Ki  Ki o n a Silt L o a m   

1 0  W a  W ar d e n Silt L o a m   

1 Ri Rit z vill e Silt L o a m   

1 3  Q u  Es q u at z el Silt L o a m   

3 H e  H e z el S a n d   

1 5  D D u n es a n d   

4 Kf  K o e hl er S a n d   

1 1  S c  S c o ot e n e y St o n e y Silt L o a m   

7 Ls  Li c k s kill et Silt L o a m   

0 X X  N ot C o d e d  -- 

R ef er e n c es: P N L -1 0 2 8 5  ( U C-2 0 1 0) , Esti m at e d R e c h a r g e R at e s at t h e H a nf o r d Sit e, P a cifi c N o rt h w e st N ati o n al L a b o r at o r y . 

P N N L -1 4 7 0 2, V a d o s e Z o n e H y d r ol o g y D at a P a c k a g e f o r H a nf o r d Ass e ss m e nt s . 
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S o ur c e:  T a bl e  4. 1 i n P N L -1 0 2 8 5  (U C -2 0 1 0) , Esti m at e d R e c h a r g e R at e s at t h e H a nf o r d Sit e, P a cifi c N o rt h w e st N ati o n al L a b o r at o r y . 

Fi g ur e  2 5 . E sti m at e d R e c h ar g e R at e s  

 

I 
! 

I 

T a bt e 4 • . 1.. Estir m a t: e d R, e c h a.r g e R at e s at t h e H a nf or d Sit e f or E a d C- 0 m bit m ati o n of 
S o ,il T y p e a n d V e g et: a d o n/ L a n. d Us e. T h e r e c har g, e ,e sti m at e f or e a c h 
c o m bi n ati o n is b :s e d 0 0 1 ei dt e:r t n cr uii Qtt; m mlt s, m o d cl:ii n g , o:r ilillfi zr cil C ¢ S 

fr- o m ol: h er c o m b m ati. o: n:s, as e _ x pl ai n e d i n S e cti o n 3. 0. · 

--
V ej e't Wtlll/l Aliril. Us e B e ~ I 4r e s ( r n mt r o 

S oi 1 TJ 1 P e $ 
I nlf c:t D C S 1:ri, pii o n Rl R p I Jl c I Kr : a.. ll L s 

1 ~lil e p; p e o n sl o p e s 3, 4 8,. 6,I 2- 6 1 2. o U , 2. 6 : 3,.t 

l S h m b-sst c p; p c c m pl a mlll pl ar u:ls 3. 4 u 1 2.ti l 2.. 6 2. 6 , 2. 6 g _, c , 

, Iii ~ ~' b n a'I Ht c p pr; o n pl a.i nl u pl.:mf a 1. 4- :I U 2. 6 ' 2.'l'i 2.. 6 2. 6 : u 
, 1 4 B\ m C ~ gl' M S slO ?t $ J. 4 U. 3 l. 6 1 'Uii 1. 1/i , :l, 6 3. 4 

I s Hlif! P Yf e!l'' e ~/ 1 1 1 ~ .of &,;:i , l. 6 2. 0 : u 1, 6 .,.; 

' ~ Cl!i!:I J gl!' B!l: .t. S 2 $ . 4 3. A I 3. 4 ~. 6 4 , 9 4, 8]' 
1 .;\ll a. n d ollf 4 lfii e ~ 4.. 8 2 5. 4 [ l  A[ 3. 4 ?. 6 4 , 9 u 

I 3 Ri p ari a. n O. Q , ( LQ, I, il. 0 11 , 0. 0 0. 0, 0. 0 0. 0 I I 
I 9 A gri mlt ur a.l ar e as o., o , O.J) : 0. 0 ,1 o,. o 0. 0 (t O 0. 0 1 1 

l O S a m m d m! cs j!!i o. 1- 5 5. 4 1 : S S .. 4 [ : 5!!, 4 . S S. 4, "·" ~., 1 

li b 

l.. 6 

Z.. 6 

2. 6 

l. 6 

l.ti, 

4., 9' 

4- 9' 

0 . . 0 

0. 0 

. S S A-

' u Di sl. 1l m e d 1l F ~lii ei 6. & : 5 5. 4 u 1 6- 4 4 .( t 1.. 1 I ,(l., 8 ~. 3 
!t 2 w t el'- o, o , O.l! Ji ,. 0. 0 M 0. 0 0. 0 0. 0 [ 0. 0 

I 

1 3 ~t ® U ?r o 9 5 M. 1 8 6, 7 1 SI S . 7 ' : 1 1 6. 7 lll 6. 7 Sti. 1 m. 1 I gli, 7 

I ' V e ~ n 1 L m.l1 Us e R e el w: g c. RsI.:s ( m m/ yl") 
-- -

,S oil T y p es : 
I 

: 

I 
~ cl o: n W a S o p Qlli R 1 1 D 

l Stl m b--- a!i ~ I 0 1 1 3. 4 J. 4 J, 4 3. 4 ! U 8. 6 ,,1 8. 1 5 
' 

I 2 ! e],! Jl el Oil ~ Wlf u pt a. n ds 1: 3. 4! 3. 4 3, , 4 3, 4 1 1 3. 4 s. 6 I 8. 6 

I : 1 1 : R: U O V C m J\!: .!! h:r u b- <.si: C'J! p e ll CI t pl ai J!lt:l pla ni b 9. 4i l. 4 3. 4 1 ~ 3. 4- I 3. 4 U,: 3 1 1. 3 

I 4 l) Q c b g 1 1 3 3 5 (ill, r Jll pfl S I 9. 4 1 3. 4 3. 4 I 3,.. 1 I : 3, 4 n.::i I n. s 

L 5 H o p g _ g u ~ c. w o o d I 3. 4 1.- 4 : 3i.. 4 3. A ,I 3. 4 lt.6 · S.ti 

1 6 C J: ci ~ J;i M 4. 8 4. 3 
-

4. S 4. .8 4,. 8 ~ A l 2 $ A 
-

1 fi ~ o o I 4. 8 u 4. 8, 4. s I 4.:!I 2 5 A 2.: 5 A 

1 J , ,Ri pilfl UII 0. 0 0. 0 0 .. 0 0. 0 o. o , 0,. 0 ,,1 0. 0 
--

9 A gri,:; u l.' o.lt al ar e as 
I 

,o,. o 0. 0 0. 0, 0. 0 0,., 0, o. ol Cl. O I 

-
t o, ' U!ll! S I 5' 5 . 4 : S S. 4 1 5 . 4 S S .,4 L: ~ ~4 5'', 4 5: 5. 4 1 

u D i s wrti c d'llf a ~ilili c & u u 6. 3 6, 8, 1 6. 8 5 5. 4 5 1 5 . ~ 

ll w ~ · ,I 0. 0 0. 0 0. 0 ,o. o , 0. 0 0.. 0 o. o , 
-

l 3 :B as a 1 1 , 0 1 1.il: m p.s, II 1 1 6. 1 Sti. 1 & 6.. 1 SI S . 1 8 6 . 1 Sli.'i 8 6 . 1 

I 
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S o ur c e: P N N L -1 4 7 0 2, V a d o s e Z o n e H y d r ol o g y D at a P a c k a g e f o r H a nf o r d Ass e ss m e nt s . 

Fi g ur e  2 6 . E sti m at e d R e c h ar g e R at e s  

  

M aj or E sti m at e d R e c h ar g e R at e ( mm/ yr)( b ) 
( S e c on d ar y i •l S oil 

Ar e a T y p e( s) Y o u n g 
L a b el B ri ef D e s cri pti o n a n d S e di m e nt s N o V e g et ati o n C h e a t gr ass S hr u b -St e p p e S hr u b -St e p p e 

C R e a ct or al o n g ri v er E b ( B,) 1 7 ( 5 2) 8. 5 ( 2 6. 5) 3. 0 ( 6. 0) 1. 5 ( 3 0) 

K R e a ct or al o n g ri v er E 0 ( E J 1 7 (1 7 ) 8. 5 ( 8 5) 3. 0 ( 3. 0) 1. 5 (1 5 ) 

N R e a ct or al o n g ri v er E b 1 7 8. 5 3. 0 1. 5 

D R e a ct o r al o n g ri v er E 1 1 7 8. 5 3. 0 1. 5 

H R e a ct or al o n g ri v er B . 5 2 2 6 6. 0 3. 0 

F R e a ct or al o n g ri v er R , ( E J 4 4 ( 17) 2 2 ( 8 5) 8. 0 ( 3. 0) 4. 0 (1 5 ) 

R 3 0 0 Ar e a R , ( E J 4 4 ( 17) 2 2 ( 8 5) 8. 0 ( 3. 0) 4. 0 (1 5 ) 

Q 4 0 0 Ar e a R , ( B, J 4 4 ( 5 2) 2 2 ( 2 6) 8. 0 ( 3. 0) 4. 0 ( 3 0) 
p 6 1 8 - 1 0 Ar e a R , ( B, J 4 4 ( 5 2) 2 2 ( 2 6) 8. 0 ( 3 .0) 4. 0 ( 3 0) 

M 6 1 8- 1 1 Ar e a R " ( B, J 4 4 ( 5 2) 2 2 ( 2 6) 8. 0 ( 3. 0) 4. 0 ( 3 0) 

G G a bl e Mi n . P o n d Ar e a E 1 (B, J 1 7 ( 5 2) 8 . 5 ( 2 6) 3. 0 ( 6. 0) 1. 5 ( 3 0) 

I 2 0 0 N Ar e a E 1 ( B, J 1 7 ( 5 2) 8. 5 ( 2 6) 3. 0 ( 6. 0) 1. 5 ( 3 0) 

T I N ort h er n 2 0 0 W Ar e a R. ( B, J 4 4 ( 5 2) 2 2 ( 2 6) 8. 0 ( 3. 0) 4. 0 ( 3 0) 

s S o ut h er n 2 0 0 W Ar e a 
R P 4 4 2 2 8. 0 4. 0 

a n d E R D F 

A S o ut h er n 2 0 0 E Ar e a R , ( B., R ,, R , ,,) 4 4 ( 5 2 , 4 4 , 3 0) 2 2 ( 2 6 , 2 2 , n a ) 8. 0 ( 6. 0, 1. 8, n a) 4. 0 ( 3 0, 0. 9 , n a) 

B IN ort ln v e st er n 2 0 0 E Ar e a E 1 1 7 8. 5 3. 0 1. 5 

E E a st er n 2 0 0 E Ar e a B . ( R,) 5 2 ( 44) 2 6 ( 2 2) 6. 0 ( 1. 8) 3. 0 ( 0 9) 

-- All Ar e a s wit h s oi ls 
H a nf or d s a n d 6 3 3 1. 5 8. 0 4. 0 

di st ur b e d b y e x c a v at io n s 

-- All Ar e a s w it h a n 
E v a p otr a n s p ir ati o n ( ET ) W ar d e n s ilt l o a m 

0. 0 8 0. 0 4 
s urf a c e b arri er aft er ( Wa) 

n a n a 

d e si g n lif e 

-- All Ar e a s wit h gr a v el 
gr a v el 9 2 4 6 

s urf a c e a n d n o pl a nt s 
n a n a 

B. = B ur b a n k l o a m y s an d 

E o = E p hr at a st o n y l o a m 

E 1 = E p hr at a s a n d y l o a m 

R P = R u p ert s a n d 
R p; = R u p ert s a n d i n t h e I D F i n t h e 2 0 0 E a st Ar e a. 
R P" = R u p ert s a n d at t h e U S E c ol o g y Si t e, s o ut h w e st of t h e 2 0 0 E a st Ar e a. 
n a = n ot a p p lic a bl e 
( a) O n l y t h e m aj or s oil t y p e s w e r e u s e d t o r e pr es e nt e a c h a g gr e g at e ar e a. 
( b) Alt er n at e /r ef er e n c e c a s e v al u e s s h o w n i n Ta bl e 4. 1 4 ar e n ot pr o vi d e d h er e. 
( c) V al u e t o b e u s e d i n r ef er e n c e c a s e a n al y s e s ( D O E. O ct o b er 2 1, 2 0 0 5. T e c h ni c al G ui d a n c e D o c u m e nt f o r C o m p o sit e 

A n al y si s of L o w - L e v el W ast e Di s p o s al at t h e H a nf o r d Sit e. D O EI R L- 2 0 0 5- 6 6 , U . S. D e p art m e nt of E n er g y , Ri c hl a n d , 
W a s hi n gt o n [ u nsi g n e d]). 
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4. 2. 3  V e g et ati o n C h a n g e s D u e t o R e v e g et ati o n  

T o a c c o u nt f or  r e c h ar g e r at e c h a n g es d u e t o r e v e g et ati o n t h e f oll o wi n g a p pr o a c h will b e ap pli e d  t o e a c h 
l o c ati o n t h at u n d er g o es r e v e g et ati o n. Per D O E/ R L - 2 0 1 1- 5 0, r e v e g et ati o n eff ort s will r es ult i n a m at ur e 
c o v er  aft er 3 0 y e ars . It i s ass u m e d t h at t h e r e v e g et ati o n pr o c ess will c o nti n u e u n dist ur b e d o v er t h e 
3 0- y e ar  ti m efr a m e. F or all w ast e sit e s, r e v e g et ati o n b e gi ns at t h e  ti m e cl e a n u p a cti o n d at es ar e s p e cifi e d . 
A c c or di n g t o A R- 0 2 6 1 2, t h e r e c h ar g e r at es r e d u c e i n st e p wi s e f as hi o n fr o m a di st ur b e d v al u e t o 8 m m/ yr 
f or 3 0 y e ar s a n d ar e assi g n e d  4 m m/ yr  at t h e e n d of t h e r e v e g et ati o n c y cl e . F or a ll ot h er l o c ati o ns 
r e v e g et ati o n i s si m ul at e d usi n g r e c h ar g e r at es t h at r e d u c e li n e arl y fr o m t h e w h at i s assi g n e d at t h e st art of 
r e v e g et ati o n u ntil r e a c hi n g t h e pr e - H a nf or d Sit e r e c h ar g e r at e o v er  a 3 0-y e ar p eri o d . 

4. 2. 4  I nfiltr ati o n R at e of  B arri e r s 

T h e P H B  h as a diff er e nt r e c h ar g e r at e fr o m si m pl e gr o ut b arri er s or c a ps . S urf a c e b arri er s wit h o ut a 
c a pill ar y b arri er or p o n di n g m e c h a ni s m ar e ass u m e d t o still all o w m et e ori c r e c h ar g e t o t a k e pl a c e i n t h e 
a bs e n c e of st or m dr ai n a g e or ot h er c oll e cti o n m e c h a nis ms  s hifts t h e l o c ati o n of i nfiltr ati o n. H o w e v er, f or 
all w ast e sit es d e cl ar e d wit h a n i nfiltr ati o n b arri er ( a b arri er c a pt uri n g a n d pr e v e nti n g w at er fr o m 
i nfiltr ati n g i nt o t h e s oil), D O E/ R L- 2 0 1 1- 5 0 pr o vi d es a d esi g n lif e of 5 0 0 y e ars f or s u c h b arri er s at a 
r e c h ar ge r at e of 0. 5 m m/ yr . T h es e b arri er s ar e assi g n e d a  r at e of 4. 0 m m/ yr ( A R- 0 2 6 1 2) at t h e e n d of t h eir 
d esi g n lif e. Gr o ut c o v ers, c o n cr et e str u ct ur es, a n d ot h er si mil ar c a ps ar e n ot c o nsi d er e d t o r e d u c e n et 
r e c h ar g e t o t h e s oil a n d ar e assi g n e d b ar e a n d di st u r b e d v e g et ati v e a n d s oil c o n diti o ns, r es p e cti v el y. T h e 
e x c e pti o ns t o t hi s ass u m pti o n ar e t h e i nt eri m b arri er s gi v e n t h eir i n cr e as e d m ai nt e n a n c e a n d st or m 
dr ai n a g e m a n a g e m e nt . I nt eri m b arri er s at t a n k f ar ms ar e a cti v el y m o nit or e d a n d m ai nt ai n e d t o pr e v e nt 
w at er i nfiltr ati o n wit hi n its f o ot pri nt.  

4. 3  D at a I nt er pr et ati o n: S urf a c e C o n diti o n t o Di s p o siti o n  

T h e H S D B  pr o vi d es a si n gl e  d efi niti o n  of t h e c urr e nt or pl a n n e d di s p ositi o n f or t h e w ast e sit es a n d 
f a ciliti es t h at c o nt ai n s o m e el e m e nt of c o nt a mi n ati o n. I n s u p port of t h e r e c h ar g e c al c ul ati o ns, a c o v er t y p e 
a n d s urf a c e c o n diti o n w er e  d efi n e d f or e a c h dis p ositi o n t y p e t h at is c urr e ntl y i n t h e H S D B . T h e c o v er s 
a n d s urf a c e c o n diti o ns us e d i n t h e R E T c al c ul ati o n ar e i n cl u d e d i n T a bl e  6.  

T a bl e 6. Di s p o siti o n s fr o m t h e H a nf or d Di s p o siti o n B a s eli n e  wit h t h e C orr e s p o n di n g C o v er  
a n d S urf a c e C o n diti o n s f or C al c ul ati o n s of R e c h ar g e  

Dis p o siti o n a  C o v e r _ T y p e  S u rf C o n d  

< Bl a n ks >  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

A B A R  B arri er B arri er/ Mi n R c hr g 

A B A R, m o d R C R A C lo w 
p er m e a bilit y  

B arri er B arri er/ Mi n R c hr g 

A d dr ess e d b y r e m e d y fr o m a dj a c e nt 
sit e 

Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

A d mi nistr ati v el y cl o s e d o ut  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

B arri er B arri er B arri er/ Mi n R c hr g 

B arri er pl u s R T D  B arri er B arri er/ Mi n R c hr g 

C o b bl e, n ot v e g et at e d  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

C o c o o n  Dist ur b e d sa n d  B ar e 

C S/ M E S C/ M N A/I C  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  
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T a bl e 6. Di s p o siti o n s fr o m t h e H a nf or d Di s p o siti o n B a s eli n e  wit h t h e C orr e s p o n di n g C o v er  
a n d S urf a c e C o n diti o n s f or C al c ul ati o n s of R e c h ar g e  

Dis p o siti o n a  C o v e r _ T y p e  S u rf C o n d  

C S N A  Gr a v el/i n d u st ri al/ n o n v e g et at e d/ w e e d s C h e at gr ass  

cs n a  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

D & D  Dist ur b e d sa n d  B ar e 

D 4  Dist ur b e d sa n d  B ar e 

D 4 ( d e m olis h i n pl a c e, b a c kfill)  Dist ur b e d sa n d  B ar e 

D 4 (r e m o v e d a b o v e gr o u n d t a n ks)  Dist ur b e d sa n d  B ar e 

D 4 + b uri al  i n pl a c e Dist ur b e d sa n d  B ar e 

D 4 a b o v e gr a d e str u ct ur e  Dist ur b e d sa n d  B ar e 

D 4 t o 3 ft b gs  Dist ur b e d sa n d  B ar e 

D 4 t o gr a d e  Dist ur b e d sa n d  B ar e 

D 4 t o sl a b -o n -gr a d e  Dist ur b e d sa n d  B ar e 

D 4, gr o ut, b arri er  B arri er B arri er/ Mi n R c hr g 

D 4, I S S  Dist ur b e d sa n d  B ar e 

D 4 S  Dist ur b e d sa n d  B ar e 

D e a cti v ati o n  Bl d g B arri er/ Mi n R c hr g 

D e c o m missi o n (s e pti c t a n k l eft i n 
pl a c e)  

Bl d g B arri er/ Mi n R c hr g 

D e c o nt a mi n ati o n  Bl d g B arri er/ Mi n R c hr g 

D e c o nt a mi n ati o n, C S N A  Bl d g B arri er/ Mi n R c hr g 

D e m olis h  Dist ur b e d sa n d  B ar e 

D e m olis h pl u s  barri er  B arri er B arri er/ Mi n R c hr g 

D e m olis h pl u s v oi d fill  Dist ur b e d sa n d  B ar e 

D e m olis h e d  Dist ur b e d sa n d  B ar e 

D e m oliti o n t o sl a b -o n -gr a d e  Dist ur b e d sa n d  B ar e 

E n gi n e er e d surf a c e b arri er  B arri er B arri er/ Mi n R c hr g 

E n h a n c e d att e n u ati o n  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

E x sit u bi or e m e di ati o n  Dist ur b e d sa n d  B ar e 

E x c a v ati o n ( g r a v el) Dist ur b e d g r a v el B ar e 

E x c a v ati o n ( sa n d)  Dist ur b e d sa n d  B ar e 

Fi n es wit h g r a v el, n ot v e g et at e d  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

Fi n es wit h g r a v el, y es  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

Fi n es, n ot v e g et at e d  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

Fi n es, y es  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

Gr a v el a n d c o n cr et e p a d, n ot 
v e g et at e d  

Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s C h e at gr ass  
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T a bl e 6. Di s p o siti o n s fr o m t h e H a nf or d Di s p o siti o n B a s eli n e  wit h t h e C orr e s p o n di n g C o v er  
a n d S urf a c e C o n diti o n s f or C al c ul ati o n s of R e c h ar g e  

Dis p o siti o n a  C o v e r _ T y p e  S u rf C o n d  

Gr a v el wit h fi n es, n ot v e g et at e d  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

Gr a v el wit h fi n es, y es  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

Gr a v el, n ot v e g et at e d  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

Gr a v el, y e s  Gr a v e l/i n d u stri al/ n o n v e g et at e d/ w e e d s C h e at gr ass  

Gr o ut  Dist ur b e d sa n d  B ar e 

Gr o ut fill; i n st all s urf a c e b arri er; 
r e v e g et at e 

B arri er B arri er/ Mi n R c hr g 

Gr o ut fill; r e v e g et at e  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

Gr o ut, b arri er  E T B arri er  B arri er/ Mi n R c hr g 

H a z ar d miti g ati o n f or p u bli c a c c ess  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

I C Artifi ci al r e g e n er ati o n  D e v el o pi n g  

I C: Pr o hi bit a p pli c ati o n of irri g ati o n 
w at er e x c e pt t o est a blis h v e g et ati o n  

Artifi ci al r e g e n er ati o n  D e v el o pi n g  

I S S Bl d g B arri er/ Mi n R c hr g 

I S S, p o ssi bl y dis pl a y a p orti o n Bl d g B arri er/ Mi n R c hr g 

Li n e d la n dfill  Li n e d la n dfill  B arri er/ Mi n R c hr g 

M ai nt ai n/ e n h a n c e soil c o v er . 
M ai nt ai n a 1 5 ft t hi c k n ess of s oil 
c o v er o v er t h es e w ast e sit es 
( E T B arri er).  

B arri er B arri er/ Mi n R c hr g 

M E S C  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

M E S C/ M E E S C/ M N A  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

N o a cti o n  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

N o a cti o n  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

N o a cti o n si n c e t h es e w ast e  sit es d o 
n ot p o s e a ris k t o h u m a n h e alt h a n d 
t h e e n vir o n m e nt  

Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

N o f urt h er a cti o n  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

N o R L -4 0 a cti o n  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

N o R L -4 0 a ct i o n Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

O p er ati n g  Bl d g B arri er/ Mi n R c hr g 

Pi p eli n e c a p pi n g  Dist ur b e d sa n d  B ar e 

R e m o v e  Dist ur b e d sa n d  B ar e 

R T D  Dist ur b e d sa n d  B ar e 
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T a bl e 6. Di s p o siti o n s fr o m t h e H a nf or d Di s p o siti o n B a s eli n e  wit h t h e C orr e s p o n di n g C o v er  
a n d S urf a c e C o n diti o n s f or C al c ul ati o n s of R e c h ar g e  

Dis p o siti o n a  C o v e r _ T y p e  S u rf C o n d  

R T D - O pti o n A: R e m o v e s oil t o 
0. 6  m ( 2 ft) b el o w t h e b ott o m of t h e 
dis p o s al st r u ct ur e t o 6 m t o 7 m (2 0  ft 
- 2 3 ft ) b gs . Pl ut o ni u m w ast e will b e 
dis p o s e d of at WI P P or E R D F, as 
a p pr o pri at e . S V E t o tr e at  V O Cs . Us e 
of E T B arri ers.  

B arri er B arri er/ Mi n R c hr g 

R T D - O pti o n C: R e m o v e s oil u p t o a 
d e pt h of  6. 7 m t o 1 0 m  (2 2 ft - 3 3 ft ) 
at e a c h w a st e sit e . Pl ut o ni u m w ast e 
will b e dis p o s e d of at WI P P or E R D F, 
as a p pr o pri at e . Us e of E T B arri er s .  

B arri er B arri er/ Mi n R c hr g 

R T D or v oi d fill  Dist ur b e d sa n d  B ar e 

R T D pl u s v oi d fill  Dist ur b e d sa n d  B ar e 

R T D t o 3 ft b gs  Dist ur b e d sa n d  B ar e 

R T D t o 3  ft b gs, p arti al b arri er B arri er B arri er/ Mi n R c hr g 

R T D t o 4. 6 m . I C: Pr o hi bit 
a p pli c ati o n of irri g ati o n w at er e x c e pt 
t o est a blis h v e get ati o n  

Artifi ci al r e g e n er ati o n  D e v el o pi n g  

R T D t o b ott o m of str u ct ur e & 
e n gi n e er e d surf a c e b arri er  

B arri er B arri er/ Mi n R c hr g 

R T D t o p 1 5  ft; cl e a n b a c kfill; 
r e v e g et at e 

Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

R T D wit h dis p o s al at E R D F or WI P P, 
as a p pr o pri at e   

Dist ur b e d sa n d  B ar e 

R T D, b arri er  B arri er B arri er/ Mi n R c hr g 

R T D, E T B arri er, I C  B arri er B arri er/ Mi n R c hr g 

R T D, g r o ut Bl d g B arri er/ Mi n R c hr g 

R T D, gr o ut  Bl d g B arri er/ Mi n R c hr g 

R T D, m o d R C R A C L P  B arri er B arri er/ Mi n R c hr g 

R T D, o n -sit e e x-sit u bi or e m e di ati o n  Dist ur b e d sa n d  B ar e 

R T D, or v oi d fill p l u s b arri er  B arri er B arri er/ Mi n R c hr g 

R T D, v a p or b arri er  B arri er B arri er/ Mi n R c hr g 

S h all o w s oil r e m o v al  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

S h ut d o w n p e n di n g  Bl d g B arri er/ Mi n R c hr g 

S h ut d o w n p e n di n g D & D  Bl d g B arri er/ Mi n R c hr g 

S h ut d o w n p e n di n g dis p o s al  Bl d g B arri er/ Mi n R c hr g 

Sl u d g e re m o v al a n d ta n k st a bili z ati o n  Dis t ur b e d sa n d  B ar e 

S oil c a p, M N A, I C  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

S oil c o v er  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  
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4 1  

T a bl e 6. Di s p o siti o n s fr o m t h e H a nf or d Di s p o siti o n B a s eli n e  wit h t h e C orr e s p o n di n g C o v er  
a n d S urf a c e C o n diti o n s f or C al c ul ati o n s of R e c h ar g e  

Dis p o siti o n a  C o v e r _ T y p e  S u rf C o n d  

T B D i n 2 0 0 -I S-1 pr o c ess  Gr a v el/i n d u stri al/ n o n v e g et at e d/ w e e d s  C h e at gr ass  

V oi d fill Dist ur b e d sa n d  B ar e 

V oi d fi ll Dist ur b e d sa n d  B ar e 

V oi d fill Dist ur b e d sa n d  B ar e 

V oi d fill or R T D Dist ur b e d sa n d  B ar e 

V oi d fill p l u s b arri er  B arri er B arri er/ Mi n R c hr g 

S o ur c es : C P-6 0 2 5 4 , H a nf o r d Sit e C o m p o sit e A n al y si s T e c h ni c al A p p r o a c h D e s c ri pti o n: H a nf o r d Sit e Di s p o siti o n B a s eli n e . 

C P -6 3 3 8 6 , H a nf o r d Sit e Di s p o siti o n B a s eli n e f o r C o m p o sit e A n al y si s . 

A B A R   = a g gr e g at e d b arri er  

b gs   = b el o w gr o u n d s urf a c e  

C S   = c o nfir m at or y s a m pli n g  

C S N A   = c o nfir m at or y s a m pli n g, n o a cti o n  

D & D   = d e c o nt a mi n ati o n a n d d e c o m mi ssi o ni n g  

D 4   = d e c o nt a mi n ati o n,  d e a cti v ati o n, d e c o m mi ssi o ni n g, 
a n d  d e m oliti o n  

E R D F   = E n vir o n m e nt al R est or ati o n Di s p os al F a cilit y  

E T   = e v a p otr a n s pir ati o n  

I C  = i n stit uti o n al c o ntr ol 

I S S  = i nt eri m s af e st or a g e 

L P   = l o w p er m e a bilit y 

M E S C   = m ai nt ai n e xi sti n g s oil c o v er  

M N A   = m o nit or e d n at ur a l att e n u ati o n 

R C R A   = R e s o u r c e C o n s e r v ati o n a n d R e c o v e r y A ct of 1 9 7 6  

R T D   = r e m o v e, tr e at, di s p os e 

S V E   = s oil v a p or e xtr a cti o n  

T B D   = t o b e d et er mi n e d 

V O C   = v ol atil e or g a ni c c o m p o u n d  

WI P P   = W a st e Is ol ati o n Pil ot Pl a nt  

 

4. 4  R e c h ar g e  L o o k u p T a bl e  

B as e d o n t h e a v ai l a bl e d at a o n r e c h ar g e, d efi n e d i n S e cti o n  4. 2. 2  a b o v e , all v e g et ati v e c o v er t y p es a n d 
di s p ositi o n v al u es w er e assi g n e d f or e v er y c o m bi n ati o n of c o v er t y p e, s urf a c e c o n diti o n, a n d s oil t y p e.  
T a bl e  7 r e pr es e nt s t h e v al u es us e d i n t h e c urr e nt c al c ul ati o n f or e a c h c o m bi n ati o n of c o v er t y p e, s urf a c e 
c o n diti o n, a n d s oil t y p e c o nsi d er e d i n t his m o d el.  

F or l o c ati o ns w h er e a s oil t y p e r e m ai ns u n d efi n e d (‘ X X ’) i n t h e GI S d at a s o ur c e, t h e v al u es f or R u p ert 
S a n d ar e a p pli e d . R u p ert S a n d w as s el e ct e d t o r e pl a c e u n d efi n e d s oil c o d e f e at ur es as a c o ns er v ati v e 
c h oi c e, assi g ni n g hi g h er r e c h ar g e r at es t h a n a n ot h er s oil t y p e, a n d f or t h e f a ct t h at t h e m aj orit y of t h e 
C e ntr al Pl at e a u i s a R u p ert S a n d s oi l t y p e. W h er e p ossi bl e, r ef er e n c es ar e li st e d f or t h e c o m bi n ati o ns of 
s urf a c e c o n diti o n a n d c o v er t y p es a c c or di n g t o t h eir c orr es p o n di n g s oil t y p es w h er e r ef er e n c es 
diff er e nti at e r e c h ar g e r at es b y s oil t y p e .  
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T a bl e  7 . R e c h ar g e R at e s  

D es c ri pti v e 
N a m e  C o v e r _ T y p e  S u rf C o n d  R ef e r e n c e _ S o u r c e  Q y  Ri  R p  H e  Kf  B a  El Ls E b Ki  W a S c  P Q u  R v  D X X  

A cti v el y Irri g at e d  A gri c ult ur al/ 
Or c h ar d  

Irri g at e d D O E/ R L -9 6 -1 7  

E C F- H A N F O R D -1 1 -0 0 6 3  

W D O H/ 3 2 0 -0 1 5  

7 2  7 2  7 2  7 2  7 2  7 2  7 2  7 2  7 2  7 2  7 2  7 2  7 2  7 2  7 2  7 2  7 2  

B ar e - B as alt  B as alt  B ar e P N L -1 0 2 8 5  (U C -2 0 1 0 ) 8 6. 7  8 6. 7  8 6. 7  8 6. 7  8 6. 7  8 6. 7  8 6. 7  1 2 7. 1  8 6. 7  8 6. 7  8 6. 7  8 6. 7  8 6. 7  8 6. 7  8 6. 7  8 6. 7  8 6. 7  

B ar e -  
Ri p ari a n  

Ri p ari a n/  
W etl a n d s/ A q u ati c 
H a bit ats  

M at ur e  P N N L -1 4 7 0 2  

P N L -1 0 2 8 5  (U C -2 0 1 0 ) ( bas e d off 
of v e g et ati o n t y p e pr es e nt, u s e d 
“ M at ur e -V e g et at e d ”) 

4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

B ar e - S a n d  N o n -V e g et at e d 
S a n d - Bl uffs -  
T al u s  

B ar e P N L -1 0 2 8 5  (U C -2 0 1 0 ) 5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  5 5. 4  

B ar ri er - P o st 
D esi g n Lif e  

E T B arri er - P o st 
D esi g n Lif e  

M at ur e  A R -0 2 6 1 2   4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  

B arri er - S u c c essi
o n D e v el o pi n g  

E T B arri er  D e v el o pi n g  D O E/ R L -2 0 1 1 -5 0  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5 0. 5  0. 5  0. 5  0. 5  0. 5  

B arri er - S u c c essi
o n M at ur e  

E T B arri er  M at ur e   0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  

B arri er a  E T B arri er  B arri er/ 
Mi n R c hr g 

 0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  

B arri er b  B arri er B arri er/ 
Mi n R c hr g 

 0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  

B uil di n g  Bl d g B arri er/ 
Mi n R c hr g 

A p pli e d “ Dist ur b e d S a n d & B ar e ” 
R at es  

6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  

C h e at gr ass -  
Gr a v el  

Gr a v el/I n d u stri al /
N o n v e g et at e d/  
E x oti c W e e d  

C h e at gr ass  P N N L -1 4 7 0 2  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  

C h e at gr ass -  
Gr a v el  

Gr a v el/i n d u stri al/  
n o n -v e g et at e d/  
w e e d s  

C h e at gr ass   4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  
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T a bl e  7 . R e c h ar g e R at e s  

D es c ri pti v e 
N a m e  C o v e r _ T y p e  S u rf C o n d  R ef e r e n c e _ S o u r c e  Q y  Ri  R p  H e  Kf  B a  El Ls E b Ki  W a S c  P Q u  R v  D X X  

C h e at gr ass -  
V e g et at e d  

Bl u e b u n c h 
W h e at gr a ss -  
S a n d b er g ’s 
Bl u e gr ass  

C h e at gr ass  P N N L -1 4 7 0 2  

P N L -1 0 2 8 5  (U C -2 0 1 0 ) 

2 2  4. 8  2 2  3. 4  3. 4  2 6  8. 5  4. 8  8. 5  4. 8  4. 8  4. 8  4. 8  4. 8  2 5. 4  2 5. 4  2 2  

C h e at gr ass -  
V e g et at e d  

B u n c h gr ass 
M o s ai c  

C h e at gr ass   2 2  4. 8  2 2  3. 4  3. 4  2 6  8. 5  4. 8  8. 5  4. 8  4. 8  4. 8  4. 8  4. 8  2 5. 4  2 5. 4  2 2  

C h e at gr ass -  
V e g et at e d  

Cr est e d 
W h e at gr a ss -  
Bl u e gr ass -  
C h e at gr ass  

C h e at gr ass   2 2  4. 8  2 2  3. 4  3. 4  2 6  8. 5  4. 8  8. 5  4. 8  4. 8  4. 8  4. 8  4. 8  2 5. 4  2 5. 4  2 2  

C h e at gr ass -  
V e g et at e d  

S a n d Dr o p s e e d -  
S a n d b er g ’s 
Bl u e gr ass -  
C h e at gr ass  

C h e at gr ass   2 2  4. 8 2 2  3. 4  3. 4  2 6  8. 5  4. 8  8. 5  4. 8  4. 8  4. 8  4. 8  4. 8  2 5. 4  2 5. 4  2 2  

C h e at gr ass -  
V e g et at e d  

S a n d b er g ’s 
Bl u e gr ass  

C h e at gr ass   2 2  4. 8  2 2  3. 4  3. 4  2 6  8. 5  4. 8  8. 5  4. 8  4. 8  4. 8  4. 8  4. 8  2 5. 4  2 5. 4  2 2  

C h e at gr ass -  
V e g et at e d  

S a n d b er g ’s 
Bl u e gr ass -  
C h e at gr ass  

C h e at gr ass   2 2  4. 8  2 2  3. 4  3. 4  2 6  8. 5  4. 8  8. 5  4. 8  4. 8  4. 8  4. 8  4. 8  2 5. 4  2 5. 4  2 2  

D e v el o pi n g -  
Gr a v el  

Gr a v el/I n d u stri al/
N o n v e g et at e d/  
E x oti c W e e d  

D e v el o pi n g  P N N L -1 4 7 0 2  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  

D e v el o pi n g - 
 Gr a v el  

Gr a v el/ I n d u stri al/ 
N o n v e g et a t e d/ 
W e e d s  

D e v el o pi n g   4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  

D e v el o pi n g -  
V e g et at e d  

R a b bit br u s h/  
B u n c h gr ass 
M o s ai c  

D e v el o pi n g  P N N L -1 4 7 0 2  

P N L -1 0 2 8 5  (U C -2 0 1 0 ) 

8 3. 4  8 2. 6  2. 6  6 3 3. 4  3 3. 4  3. 4  3. 4  3. 4  3. 4  1 1. 3  1 1. 3  8 

D e v el o pi n g -  
V e g et at e d  

R a b bit br u s h/  
S a n d b er g ’s 
Bl u e gr ass -  
C h e at gr ass  

D e v el o pi n g   8 3. 4  8 2. 6  2. 6  6 3 3. 4  3 3. 4  3. 4  3. 4  3. 4  3. 4  1 1. 3  1 1. 3  8 
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T a bl e  7 . R e c h ar g e R at e s  

D es c ri pti v e 
N a m e  C o v e r _ T y p e  S u rf C o n d  R ef e r e n c e _ S o u r c e  Q y  Ri  R p  H e  Kf  B a  El Ls E b Ki  W a S c  P Q u  R v  D X X  

D e v el o pi n g -  
V e g et at e d  

S n o w B u c k w h e at/  
B u n c h gr ass 
M o s ai c  

D e v el o pi n g  P N N L -1 4 7 0 2  

P N L -1 0 2 8 5  (U C -2 0 1 0 ) 

8 3. 4  8 2. 6  2. 6  6 3 3. 4  3 3. 4  3. 4  3. 4  3. 4  3. 4  1 1. 3  1 1. 3  8 

D e v el o pi n g -  
V e g et at e d  

S n o w B u c k w h e at/  
S a n d b er g ’s 
Bl u e gr ass -  
C h e at gr ass  

D e v el o pi n g   8 3. 4  8 2. 6  2. 6  6 3 3. 4  3 3. 4  3. 4  3. 4  3. 4  3. 4  1 1. 3  1 1. 3  8 

D e v el o pi n g -  
V e g et at e d  

S pi n y H o p s a g e/  
S a n d b er g ’s 
Bl u e gr ass -  
C h e at gr ass  

D e v el o pi n g   8 3. 4  8 2. 6  2. 6  6 3 3. 4  3 3. 4  3. 4  3. 4  3. 4  3. 4  1 1. 3  1 1. 3  8 

D e v el o pi n g -  
V e g et at e d  

T h y m el e af 
B u c k w h e at/  
S a n d b er g ’s 
Bl u e gr ass  

D e v el o pi n g   8 3. 4  8 2. 6  2. 6  6 3 3. 4  3 3. 4  3. 4  3. 4  3. 4  3. 4  1 1. 3  1 1. 3  8 

D e v el o pi n g -  
V e g et at e d  

Wi nt erf at/  
B u n c h gr ass 
M o s ai c  

D e v el o pi n g  8 3. 4  8 2. 6  2. 6  6 3 3. 4  3 3. 4  3. 4  3. 4  3. 4  3. 4  1 1. 3  1 1. 3  8 

D e v el o pi n g -  
V e g et at e d  

Artifi ci al 
R e g e n er ati o n  

D e v el o pi n g  2 x t h e r at es u s e d f or 
“ M at ur e - V e g et at e d ” c o v er wit h 
“ M at ur e ” s urf a c e c o n diti o n  

8 3. 4  8 2. 6  2. 6  6 3 3. 4  3 3. 4  3. 4  3. 4  3. 4  3. 4  1 1. 3  1 1. 3 8 

D e v el o pi n g -  
V e g et at e d  

Artifi ci al 
R e g e n er ati o n  

D e v el o pi n g   8 3. 4  8 2. 6  2. 6  6 3 3. 4  3 3. 4  0. 0 8  3. 4  3. 4  3. 4  1 1. 3  1 1. 3  8 

Dist ur b e d -  
B ar e 

Dist ur b e d Gr a v el  B ar e P N N L -1 4 7 0 2  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  

Dist ur b e d -  
S u c c essi o n 
C h e at gr ass  

Dist ur b e d  C h e at gr ass  P N N L -1 4 7 0 2  

P N L -1 0 2 8 5 (U C -2 0 1 0 ) 

2 2  4. 8  2 2  3. 4  3. 4  2 6  8. 5  4. 8  8. 5  4. 8  4. 8  4. 8  4. 8  4. 8  2 5. 4  2 5. 4  2 2  

Dist ur b e d -  
S u c c essi o n 
D e v el o pi n g  

Dist ur b e d  D e v el o pi n g   8 3. 4  8 2. 6  2. 6  6 3 3. 4  3 3. 4  3. 4  3. 4  3. 4  3. 4  1 1. 3  1 1. 3  8 

E x c a v ati o n 
( S a n d) 

Dist ur b e d S a n d  B ar e P N N L -1 4 7 0 2  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  6 3  
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T a bl e  7 . R e c h ar g e R at e s  

D es c ri pti v e 
N a m e  C o v e r _ T y p e  S u rf C o n d  R ef e r e n c e _ S o u r c e  Q y  Ri  R p  H e  Kf  B a  El Ls E b Ki  W a S c  P Q u  R v  D X X  

H a nf or d A v er a g e  A v er a g e  M at ur e  A R -0 2 6 1 2  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  4. 0  

L a n dfill ( Li n e d)  Li n e d L a n dfill  B arri er/ 
Mi n R c hr g 

( R at e ass u m e d z er o d uri n g lif eti m e 
of l e a c h at e c oll e cti o n s yst e m f or a 
li n e d l a n dfill) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

M at ur e -  
Gr a v el  

Gr a v el/I n d u stri al/
N o n v e g et at e d/  
E x oti c W e e d  

M at ur e  P N N L -1 4 7 0 2  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  

M at ur e -  
Gr a v el  

Gr a v el/ I n d u stri al/ 
N o n v e g et at e d / 
W e e d s  

M at ur e   4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  4 6  

M at ur e -  
V e g et at e d  

Bi g S a g e br u s h -  
Bitt er br u s h/ 
B u n c h gr ass 
M o s ai c  

M at ur e  P N N L -1 4 7 0 2  

P N L -1 0 2 8 5  (U C -2 0 1 0 ) 

4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

M at ur e -  
V e g et at e d  

Bi g S a g e br u s h -  
Bitt er br u s h/ 
S a n d b er g ’s 
Bl u e gr ass  

M at ur e   4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

M at ur e -  
V e g et at e d  

Bi g S a g e br u s h -  
Ri gi d S a g e br u s h/  
B u n c h gr ass 
M o s ai c  

M at ur e   4 3. 4 4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

M at ur e -  
V e g et at e d  

Bi g S a g e br u s h -  
S pi n y H o p s a g e/  
B u n c h gr ass 
M o s ai c  

M at ur e   4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

M at ur e -  
V e g et at e d  

Bi g S a g e br u s h -  
S pi n y H o p s a g e/  
S a n d b er g ’s 
Bl u e gr ass -  
C h e at gr ass  

M at ur e   4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 



E C F -H A N F O R D -1 5 -0 0 1 9,  R E V. 2 

4 6  

T a bl e  7 . R e c h ar g e R at e s  

D es c ri pti v e 
N a m e  C o v e r _ T y p e  S u rf C o n d  R ef e r e n c e _ S o u r c e  Q y  Ri  R p  H e  Kf  B a  El Ls E b Ki  W a S c  P Q u  R v  D X X  

M at ur e -  
V e g et at e d  

Bi g S a g e br u s h/  
Bl u e b u n c h 
W h e at gr a ss -  
S a n d b er g ’s 
Bl u e gr ass  

M at ur e  P N N L -1 4 7 0 2  

P N L -1 0 2 8 5  (U C -2 0 1 0 ) 

4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

M at ur e -  
V e g et at e d  

Bi g S a g e br u s h/  
B u n c h gr ass 
M o s ai c  

M at ur e   4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

M at ur e -  
V e g et at e d  

Bi g S a g e br u s h/  
S a n d b er g ’s 
Bl u e gr ass -  
C h e at gr ass  

M at ur e   4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

M at ur e -  
V e g et at e d  

Bitt er br u s h/ 
B u n c h gr ass 
M o s ai c  

M at ur e   4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

M at ur e -  
V e g et at e d  

Bitt er br u s h/ 
S a n d b er g ’s 
Bl u e gr ass - C h e at g
r ass 

M at ur e   4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

M at ur e -  
V e g et at e d  

Bl a c k 
Gr e as e w o o d/  
Al k ali S alt gr ass  

M at ur e   4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

M at ur e -  
V e g et at e d  

P ur pl e S a g e/  
S a n d b er g ’s 
Bl u e gr ass -  
C h e at gr ass  

M at ur e   4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4 3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

M at ur e -  
V e g et at e d  

Ri gi d S a g e br u s h/  
S a n d b er g ’s 
Bl u e gr ass  

M at ur e   4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

M at ur e -  
V e g et at e d  

T hr e eti p 
S a g e br u s h/  
B u n c h gr ass 
M o s ai c  

M at ur e   4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 
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T a bl e  7 . R e c h ar g e R at e s  

D es c ri pti v e 
N a m e  C o v e r _ T y p e  S u rf C o n d  R ef e r e n c e _ S o u r c e  Q y  Ri  R p  H e  Kf  B a  El Ls E b Ki  W a S c  P Q u  R v  D X X  

M at ur e -  
V e g et at e d  

M at ur e -  
V e g et at e d  

M at ur e  P N N L -1 4 7 0 2  

P N L -1 0 2 8 5  (U C -2 0 1 0 ) 

4 3. 4  4 2. 6  2. 6  3 1. 5  3. 4  1. 5  3. 4  3. 4  3. 4  3. 4  3. 4  8. 6  8. 6  4 

Pr e vi o u sl y 
Irri g at e d 

A b a n d o n e d Fi el d s  C h e at gr ass   2 2  4. 8  2 2  3. 4  3. 4  2 6  8. 5  4. 8  8. 5  4. 8  4. 8  4. 8  4. 8  4. 8  2 5. 4  2 5. 4  2 2  

W at er b  O p e n R es er v oir  B arri er/ 
Mi n R c hr g 

 0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  0. 5  

N ot es:  All v al u es r e p ort e d i n m m/ yr.  

C o m pl et e r ef er e n c e cit ati o n s ar e pr o vi d e d i n C h a pt er 8.  

All r e c h ar g e r at es ar e s u b j e ct t o c h a n g e wit h n e w i nf or m ati o n a s it b e c o m es a v ail a bl e. A n y a p pli c ati o n of t h es e r e c h ar g e r at es s h o ul d b e e v al u at e d o n a c a s e -b y -c a s e ( or m o d el -b y -m o d el) b a si s b ef or e dir e ct a p pli c ati o n.  

a. P N N L -1 4 7 0 2 , T a bl e 4. 1 6 pr o vi d es r e c h ar g e r at es f or 5 t y p es of  b arri ers, 4 of w hi c h ar e a ssi g n e d t h e s a m e r e c h ar g e r at e (t h e e x c e pti o n  i s t h e g e os y nt h eti c c a p at U S E c ol o g y). It i s a ss u m e d t h e v ari o u s t y p es of b arri ers li st e d i n t hi s t a bl e all w o ul d b e a ssi g n e d t h e 
s a m e r e c h ar g e r at es o v er ti m e -- i nt a ct b arri er, tr an siti o ni n g t o p ost -d esi g n lif e y o u n g  s hr u b -st e p p e a n d s hr u b -st e p p e.  

b. D e n ot e s di s p ositi o n s t h at w er e a d d e d t o a c c o m m o d at e s p e cifi c, u n a nti ci p at e d di s p ositi o n c o m bi n ati o n s . T h e r e c h ar g e v al u es a ss o ci at e d wit h t h es e di s p ositi o n s s h o ul d n ot b e t a k e n at f a c e v al u e a n d m erit a d diti o n al s cr uti n y b ef or e b ei n g a p pli e d i n a n y c al c ul ati o n.  

E T   = e v a p otr a n s pir ati o n  
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5  S oft w ar e A p pli c ati o n s  

Ar c GI S ™  V er si o n 1 0. 3. 1 ( b ot h Ar c GI S  f or D es kt o p B asi c a n d Ar c GI S f or D es kt o p A d v a n c e d ; i n cl u di n g 
Ar c M a p, Ar c C at al o g ™ , Ar c T o ol b o x ™ , a n d Ar c P y) w as t h e pri m ar y s oft w ar e us e d f or t his c al c ul ati o n  a n d 
d at a w er e i n g est e d as s h a p efil es a n d o ut p ut t o f e at ur e cl ass es wit hi n g e o d at a b as e s. Di giti z ati o n  of n e w 
f e at ur es fr o m a eri al i m a g er y w as d o n e wit hi n t h e d es kt o p a p pli c ati o n dir e ctl y, w hil e t h e a ut o m ati o n of t h e 
d at a r a n ki n g a n d c al c ul ati o n of r e c h ar g e o ut p ut f e at ur es w as d o n e wit h P yt h o n s cri pt. 

E dits a n d s u p p orti n g w or k i n pr o d u ci n g t h e R E T c al c ul ati o n w as p erf or m e d usi n g a c o m m er ci al s oft w ar e 
li c e ns e t h at i s m ai nt ai n e d b y I N T E R A I n c., a pr es el e ct e d s u b c o ntr a ct or t o C H 2 M  HI L L Pl at e a u 
R e m e di ati o n C o m p a n y ( C H P R C ). T h e d at a pr e p ar ati o n, e diti n g, a n d fi n al pr o d u ct pr e p ar ati o n w er e 
p erf or m e d o n a c o m p ut er wit h I D I N T E R A- 0 0 9 0 9. T h e h ar d w ar e i s a T hi n k P a d ®  P 5 0 Si g n at ur e E diti o n 
wit h a 2. 8 0- G H z I nt el ®  X e o n®  pr o c e s s or a n d 1 6. 0 G B of R A M l o a d e d wit h t h e Wi n d o ws®  1 0 
Pr of es si o n al 6 4- bit o p er ati n g s yst e m.  

5. 1  E x e m pt S oft w ar e  

Mi cr os oft ®  E x c el ®  s pr e a ds h e ets w er e us e d f or d at a st or a g e, of b ot h w ast e sit e attri b ut es a n d of c al c ul ati o n 
p ar a m et er s s u c h as v ali d v a l u es lists a n d w er e q u eri e d fr o m wit hi n Ar c GI S f or attri b ut es b ei n g j oi n e d t o 
s p ati al f e at ur es a n d f or pr o c essi n g p ar a m et ers wit hi n t h e g e o pr o c essi n g t o ol.  

5. 2  A p pr o v e d S oft w ar e  

T h e R E T s oft w ar e is a p pr o v e d c al c ul ati o n s oft w ar e, w h os e us e b y C H P R C i s m a n a g e d u n d er 
C H P R C - 0 4 0 0 2, R e c h ar g e E v ol uti o n T o ol (R E T ); r e gi st er e d i n t h e H a nf or d I nf or m ati o n S yst e m I n v e nt or y 
( HI SI) u n d er i d e ntifi c ati o n n u m b er 4 4 9 3.  

5. 2. 1  D e s cri pti o n  

T h e f oll o wi n g r e q uir e d i nf or m ati o n f or t h e R E T s oft w ar e p a c k a g e b uil d us e d f or t hi s c al c ul ati o n is 
pr o vi d e d h er e: 

•  S oft w ar e Titl e: R E T  

•  S oft w ar e V er si o n: C H P R C B uil d 2 

•  HI SI I d e ntifi c ati o n N u m b er: 4 4 9 3 

•  W or kst ati o n t y p e a n d pr o p ert y n u m b er (fr o m w hi c h t h e s oft w ar e i s r u n): T hi s s oft w ar e w as r u n o n a 
d es kt o p usi n g a c o m m er ci al s oft w ar e li c e ns e t h at i s m ai nt ai n e d b y I N T E R A I n c., a pr es el e ct e d 
s u b c o ntr a ct or t o C H P R C . T h e c o m p ut er i n q u esti o n h as t h e I D I N T E R A- 0 0 7 7 1. T h e h ar d w ar e 
s p e cifi c ati o ns ar e: m a n uf a ct ur e d b y D ell ®  wit h a 3. 5 0 - G H z I nt el X e o n pr o c ess or a n d 4 0. 0 G B of 
R A M l o a d e d wit h t h e Wi n d o ws 1 0 Pr of essi o n al 6 4- bit o p er ati n g s yst e m.  

                                                      
™ Ar c GI S , Ar c C at al o g, a n d Ar c T o ol b o x ar e tr a d e m ar ks of E n vir o n m e nt al S y st e m s R e s e ar c h I n stit ut e i n t h e  U nit e d 
St at e s. a n d ot h er c o u ntri e s.  
®  T hi n k P a d i s a r e gi st er e d tr a d e m ar k of t h e L e n o v o C or p or ati o n i n t h e U nit e d St at e s a n d ot h er c o u ntri e s. 
®  I nt el a n d X e o n ar e tr a d e m ar k s of I nt el C or p or ati o n or it s s u b si di ari e s i n t h e U nit e d St at e s a n d/ or ot h er c o u ntri e s. 
®  Wi n d o w s, Mi cr o s oft, a n d E x c el ar e  r e gi st er e d tr a d e m ar ks of t h e Mi cr o s oft C or p or ati o n i n t h e U nit e d St at e s a n d 
ot h er c o u ntri e s.  
®  D ell  i s a r e gi st er e d tr a d e m ar k of t h e D ell C or p or ati o n, R o u n d R o c k, T e x a s. 
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5. 2. 2  S oft w ar e I n st all ati o n a n d C h e c k o ut  

A c o p y of t h e S oft w ar e I nst all ati o n a n d C h e c k o ut F or m ( Sit e F or m A- 6 0 0 5- 1 4 9) f or t h e R E T i nst all ati o n 
us e d f or t his c al c ul ati o n is pr o vi d e d i n A p p e n di x E t o t his E C F. 

6  C al c ul ati o n  

All t h e r ef e r e n c e s o ur c e d at a t o b e us e d i n t h e c al c ul ati o ns w er e l o a d e d as s h a p efil es i nt o a si n gl e 
g e o d at a b as e us e d as t h e s o ur c e f or all s u bs e q u e nt c al c ul ati o ns . A d ef a ult m a p d o c u m e nt ( M X D) w as 
cr e at e d c o nt ai ni n g t h e d at a s o ur c es a n d or g a ni z e d i nt o l o gi c al gr o u ps b as e d o n t h eir r el e v a n c e t o t h e 
c al c ul ati o ns. T hi s M X D s er v e d as t h e st arti n g p oi nt f or n e w m a p d o c u m e nt s d e v el o p e d f or i nt eri m 
pr o c essi n g st e ps.  

S p e cifi c Ar c GI S c o m m a n d s ar e r ef er e n c e d i n t h e E C F t e xt i n a b ol d f o nt wit h all c a pit al l ett er s 
( e. g., C LI P ), w hil e p ar a m et ers s p e cifi e d wit hi n a c o m m a n d ar e i n di c at e d i n b ol d f o nt wit h i niti al c a pit als 
o nl y ( e. g., Cli p _ F e at u r es ). Attri b ut e fi el d n a m es wit hi n a f e at ur e cl ass ar e e n cl os e d i n d o u bl e q u ot es 
( e. g., “C o v er _ T y p e ” ), attri b ut e v al u es i n si n gl e q u ot es (‘D e v el o pi n g’), a n d v ari a bl es ar e i n di c at e d wit h 
l ess t h a n a n d gr e at er t h a n br a c k et s ( e. g., < Y Y Y Y >).  

6. 1  E xt e n d t h e ‘Sit e wi d e ’ D at a s et s f or S oil s a n d V e g et ati o n  

G a ps i n t h e s oil s a n d v e g et ati o n d at a wit hi n t h e 
m o d el ar e a d o m ai n w er e i d e ntifi e d i n t h e f ar 
n ort h w est a n d s o ut h er n m ost e xt e nt s of t h e m o d el 
d o m ai n, as hi g hli g ht e d i n Fi g ur e  2 7. 

1.  T h e m ost c urr e nt S S U R G O d at as et f or B e nt o n 
C o u nt y w as d o w nl o a d e d fr o m t h e N R C S W e b 
S oil S ur v e y  sit e .  

2.  T h e s oil d es cri pti o ns c o nt ai n e d i n a r el at e d 
A c c ess ®  d at a b a s e w er e j oi n e d t o t h e g e o gr a p hi c 
f e at ur es f oll o wi n g i nstr u cti o ns pr o vi d e d o n t h e 
W e b S oil S ur v e y .  

3.  T h e r es ulti n g g e o gr a p hi c s h a p efil e 
(S S U R G O _s oil _ a _ w a 6 0 5.s h p ) w as pr oj e ct e d t o 
m at c h t h e c urr e nt c al c ul ati o n r e q uir e m e nt s, a n d 
t h e n cli p p e d b y t h e m o d el d o m ai n b o u n d ar y a n d 
t he e xi sti n g H a nf or d Sit e  s oils d at a e xt e nt. 

T h e cli p p e d s h a p efil e w as m o difi e d t o a d d a n e w attri b ut e f or “ T E X T _ S Y M ” a n d t h e n u p d at e d  a c c or di n g 
t o t h e c orr es p o n di n g H a nf or d Sit e  s oil t y p e s p e cifi e d i n  T a bl e  2. 

                                                      
®  A c c e s s  i s a r e gi st er e d tr a d e m ar k of t h e Mi cr o s oft C or p or ati o n  i n t h e U nit e d St at e s a n d ot h er c o u ntri e s. 

Fi g ur e  2 7 . G a p s i n t h e V e g et ati o n a n d S oil s D at a  

1 2 o~•~·• =': _ _c:::= =-- Mil e s 
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4.  T h e e xi sti n g f e at ur e cl ass, S OI L S P,  fr o m H GI S w as 
r e n a m e d t o S oil s  a n d a n e w attri b ut e “ H A N _ S Y M ” 
w as a d d e d a n d v al u es fr o m “ T E X T _ S Y M ” w er e 
c o pi e d i nt o “ H A N _ S Y M . ” 

5.  T h e m o difi e d S S U R G O s h a p efil e w as t h e n l o a d e d 
i nt o t h e g e o d at a b as e as a t e m p or ar y f e at ur e cl ass, 
a n d t h e n l o a d e d i nt o N R B C _ S oil s , assi g ni n g 
“ M U S Y ” t o “ H A N _ S Y M ” a n d “ M U N a m e ” t o 
“ C o m m e nt s ”.  

6.  B asi c m et a d at a f or t h e n e w f e at ur e cl ass w as 
cr e at e d.  

T h er e ar e s m all, sli v er -t y p e ar e as al o n g t h e m o d el 
d o m ai n b o u n d ar y t h at ar e mi ssi n g a s oil t y p e 
(Fi g ur e  2 8 ). T h es e  s h o ul d b e r es ol v e d i n a f ut ur e 
c al c ul ati o n. 

T h e d ef a ult v e g et ati v e c o v er f or pr e - H a nf or d Sit e  
c o n diti o ns w as e xt e n d e d t o c o v er t h e a d diti o n al p orti o n of 
t h e m o d eli n g d o m ai n as s h o w n i n Fi g ur e  2 9. 

W hil e cr e ati n g t h e d ef a ult v e g et ati v e, pr e - H a nf or d Sit e 
c o v er, t h e e xt e nt s of t h e s h a p efil e w er e e xt e n d e d t o c o v er 
t h e s o ut h er n p orti o n of t h e e xt e n d e d s oil s d o m ai n 
pr e vi o usl y di s c uss e d ( Fi g ur e  2 9). E x t e nsi o ns w er e f o c us e d 
o n c o v eri n g t h e e xt e n d e d s oil c o v er a g e o v er t h e m o d eli n g 
d o m ai n. T h e r e d sli v er s s h o w n i n Fi g ur e  2 9 r e pr es e nt 
ar e as w h er e t h e m o d eli n g d o m ai n i s n ot c o v er e d. T h e 
p ur pl e c o v er a g e s h o wi n g u n d er n e at h t h e gr e e n i s t h e 
e xt e n d e d s oil c o v er . Attri b ut e fi el ds c all e d “ S urf C o n ” a n d 
“ C o v er ” w er e a d d e d a n d fill e d wit h t h e d ef a ult v al u es of 
“ M at ur e ” a n d “ M at ur e – V e g et at e d , ” r es p e cti v el y. 

  

Fi g ur e  2 9 . E xt e n si o n s t o D ef a ult 
V e g et ati v e C o v er  

Fi g ur e  2 8 . Mi s si n g S oil T y p e (i n R e d)  

L e g e n d 

D ef a ult c o v er ( Pre - H a nf or d) 

E xt e n d e d S oi l s C o v er 

- M O O Q li n g D a m;ii n 
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O 1 2 4 6 8 Kil o m e ter s 
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6. 2  R a n k D at a S o ur c e s  

T h e pr eli mi n ar y st e p i n r a n ki n g t h e d at a s o ur c es  p ert ai ns t o  s el e cti n g f e at ur es t o i n cl u d e i n t h e R E T b as e d 
o n t h e s c al e, a c c ur a c y, a n d r el ati v e c o v er a g e of t h e H a nf or d Sit e. T h e i d e al d at as et h as a hi g hl y r efi n e d 
l e v el of d et ail, a c c ur at e r e pr es e nt ati o ns of s urf a c e c o v er/ c o n diti o n f or a gi v e n ti m e a n d c o v ers as l ar g e a 
p orti o n of t h e H a nf or d Sit e as p ossi bl e. D at a l a y ers s el e ct e d f or i n cl usi o n i n t h e R E T ar e i d e ntifi e d i n 
T a bl e  1. 

T h e i m p ort a n c e of est a bli s hi n g a r a n ki n g or pri orit y list of t h e f e at ur es us e d i n t h e R E T p ert ai ns t o 
o v erl a ps. I n e vit a bl y, t h e s el e ct e d d at a s o ur c es will o v erl a p i n s p a c e a n d ti m e a n d a v al u e m ust b e c h os e n 
f or s u p pl yi n g a r e c h ar g e esti m at e. T h e d esir e d r a n ki n g s yst e m will e m p h asi z e d at a wit h t h e gr e at est l e v el 
of d et ail a n d a c c ur a c y i n s p a c e a n d ti m e . Usi n g t h es e crit eri a , e a c h d at a s o ur c e i n cl u d e d i n t h e R E T w er e 
r a n k e d s u c h t h at t h e s o ur c e wit h t h e l o w est n u m b er w o ul d s u p ers e d e t h os e wit h hi g h er n u m b er s 
(T a bl e  8). 

T a bl e  8. S p ati al D at a Pri oriti z ati o n  

I n p ut V ali d Ti m e Z o n e  P ri o rit y a  D es c ri pti o n  

Sit e -S p e cifi c  I n d efi nit e – I n d efi nit e 0 S el e ct e d sit e -s p e cifi c m o d els (li k e p erf or m a n c e ass ess m e nt 
m o d els) will s u p ers e d e t h e R E T c al c ul ati o n e ntir el y w h er e pr es e nt  

B arri ers  1 9 9 4 b  – 2 5 7 0 c 1  C o m pil ati o n of k n o w n  ( e. g. H a nf or d Pr ot ot y p e B arri er) a n d 
a nti ci p at e d b arri er f o ot pri nts  

e hsit  1 8 5 0 d  – 2 1 0 0 e 2  H a z ar d o u s w ast e sit e f o ot pri nts  
b g g e n sit  1 8 5 0 d  – 2 1 0 0 e 3  Hist ori c al b uil di n g f o ot pri nts  
b g g e n e xs  1 8 5 0 d  – 2 1 0 0 e 4  E xisti n g b uil di n g f o ot pri nts  
A A C _ 1 9 4 3  1 8 8 0 – I nd efi nit e  5  C o v er t y p e di giti z e d fr o m 1 9 4 3 Aff e ct e d Ar e a C o v er a g e ( A A C ) 

a eri al r ast er d at a  
B R M P  1 8 5 0 d  – 2 1 0 0 d 6  N at ur al v e g et ati v e c o v er ( c o v er t y p e) a s d es cri b e d b y t h e 

Bi ol o gi c al R es o ur c es M a n a g e m e nt Pl a n ( B R M P)  
D ef a ult C o v er  I n d efi nit e – I n d efi nit e 7  R e pr es e nts a l a n d u s e wit h n o dist ur b a n c e a n d wit h a “ M at ur e 

V e g et at e d ” c o v er  
a. “ Pri orit y ” i n t hi s c o nt e xt m e a n s t h at f e at ur es w h os e n u m b er i s cl os er t o z er o will s u p ers e d e f e at ur es w h os e pri orit y n u m b er i s gr e at er w h e n 
a p pli c a bl e i n t h e ti m eli n e ( e. g. , eh sit will al w a ys s u p ers e d e B R M P if/ w h e n b ot h ar e pr es e nt) . 

b. St art d at es f or b arri er c o n str u cti o n b a s e d o n H a nf or d Sit e Di s p ositi o n B as eli n e a n d pr oj e ct e d b arri er c o n str u cti o n.  

c. F oll o wi n g g ui d a n c e gi v e n i n D O E/ R L -2 0 1 1 -5 0 , R e g ul at o r y B a si s a n d I m pl e m e nt ati o n of a Gr a d e d A p p r o a c h t o E v al u ati o n of 
Gr o u n d w at e r Pr ot e cti o n , f or b arri er di ss ol uti o n, b arri ers ar e a ss u m e d t o f ail at t h e e n d of a 5 0 0-y e ar s p a n aft er b arri er i n st all ati o n. T h e d at e i s 
d e p e n d e nt o n t h e i niti al c o n str u cti o n of t h e b arri er, wit h t h e l a t est y e ar f or i n st all ati o n b ei n g 2 0 7 0. 

d. St art d at es ar e d e p e n d e nt o n t h e H a nf or d Sit e Di s p ositi o n B a s eli n e ( C P -6 0 2 5 4 , H a nf o r d Sit e C o m p o sit e A n al y si s T e c h ni c al A p p r o a c h 
D e s c ri pti o n: H a nf o r d Sit e Di s p o siti o n B a s eli n e ) w h e n w a st e sit e ar e a s b e c o m e a cti v e/ di st ur b e d. 

e. T h e e n d of t h e r e v e g et ati o n c y cl e b a c k t o m at ur e s hr u b st e p p e . 

 

6. 3  A ut o m at e t h e C al c ul ati o n of R e c h ar g e Sit e wi d e  

T h e r e c h ar g e esti m at es pr o d u c e d b y t h e s cri pt ar e n ot p erf or mi n g a n y h y dr ol o gi c c al c ul ati o ns. T h e s cri pt 
us es t h e s o ur c es pr o vi d e d t o c o m pil e t h e m ost r e as o n a bl e r e c h ar g e r at es f or a s p e cifi e d ti m e p eri o d o v er 
t h e d o m ai n pr e vi o usl y d es cri b e d. T h e b asi s f or t h e r e c h ar g e r at es pr o d u c e d ar e s ol el y b as e d o n t h e 
g ui d a n c e s o ur c e d i n t his d o c u m e nt, usi n g o nl y H a nf or d Sit e -s p e cifi c r es e ar c h a n d r e g ul at or y g ui d a n c e. 
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T h e o v er all pr o c e s s f or g e n er ati n g s p ati ot e m p or al r e c h ar g e i s d es cri b e d h er ei n as f oll o ws  ( al s o ill ustr at e d 
i n Fi g ur e  3 0): 

1.  Cr e at e a d at a b as e t o c o nt ai n t h e i nt eri m d at a pr o d u ct s a n d  or g a ni z e t h e c o nt e nts f or t h e U P D A T E  
pr o c e d ur e t o b e a p pli e d. N a m e t h e g e o d at a b as e b y t h e y e ar b ei n g c al c ul at e d . 

2.  D et er mi n e w hi c h l a y er s ar e v ali d f or t h e  y e ar b ei n g c al c ul at e d.  

T h e s cri pt v erifi es t h at t h e d at as ets us e d i n t h e c al c ul ati o n ar e v ali d f or t h e y e ar b ei n g c al c ul at e d . 
Y e ar s f or w hi c h a d at as et i s v ali d ar e li st e d i n T a bl e  8. 

a.  A criti c al e x c e pti o n t o t his r ul e i s t h e B R M P l a y er . B e c a us e t h e B R M P l a y er is p h as e d i n as 
i nt er s e cti n g w ast e sit es b e c o m e a cti v e, B R M P is al w a ys c al c ul at e d, b ut will ass u m e t h e c o n diti o n 
a n d c o v er t y p e of t h e d ef a ult c o v er u ntil at l e ast o n e  its f e at ur es b e c o m e “ a cti v e . ” F or y e ar s  
i n cl u di n g a n d aft er 2 0 1 1 all B R M P f e at ur es ar e c o nsi d er e d v ali d  w h er e t h e y ar e a v ail a bl e . 

3.  Assi g n  t h e a p pr o pri at e s urf a c e c o n diti o n a n d c o v er t y p e  for e a c h f e at ur e . 

4.  A p pl y a p pr o v e d r at es b as e d o n e a c h f e at ur e ’ s c o m bi n ati o n of s oil t y p e, c o v er t y p e, a n d s urf a c e 
c o n diti o n. 

5.  M er g e t h e f e at ur es fr o m  e a c h v ali d i n p ut  l a y er s u c h t h at a n y v ali d f e at ur es ar e r et ai n e d i n li e u of 
ot h er, l o w er r a n k e d f e at ur es, u nt il all v ali d f e at ur es ar e m er g e d t o g et h er as a c o m p osit e m os ai c.  

6.  U p d at e t h e o ut p ut s urf a c e c o n diti o n f e at ur e cl ass wit h t h e s oil s f e at ur e cl ass , pr es er vi n g f e at ur es b y 
pri orit y  (Fi g ur e  3 0 ). 

7.  R e m o v e u n w a nt e d i nt eri m d at a pr o d u cts a n d attri b ut es fr o m t h e o ut p ut f e at ur e cl ass es.  

8.  U p d at e t h e m et a d at a f or e a c h f e at ur e cl ass wit h st a n d ar d l a n g u a g e t h at r efl e cts t h e d at e t h er ei n.  

9.  Usi n g sit e -s p e cifi c m o d el s, i n c or p or at e r e c h ar g e r at es as p ol y g o n al f e at ur es t o r e pl a c e/s u p er s e d e t h e 
R E T c al c ul a ti o n wit h sit e s p e cifi c d at a . 

  



E C F -H A N F O R D -1 5 -0 0 1 9,  R E V. 2 

5 3  

 

T hi s p a g e i nt e nti o n all y l eft bl a n k. 
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Fi g ur e  3 0 . R E T W or kfl o w S u m m ar y  
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T hi s p a g e i nt e nti o n all y l eft bl a n k. 
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Fi g ur e  3 1 . Pri oriti z ati o n E x a m pl e  

7  R e s ult s/ C o n cl u si o n s  

T h e r es ulti n g s p ati ot e m p or al r e c h ar g e pr o d u c e d b y t h e a ut o m ati o n s cri pt i s c a pt ur e d b y a s eri es of 
s h a p efil es, e a c h i n di vi d u al s h a p efil e c o m pri s e d of p ol y g o ns r e pr es e nti n g t h e sit e wi d e r e c h ar g e esti m at e 
f or a gi v e n y e ar. 

7. 1  R e s ult s  

Vis u all y o bs er vi n g t h e s p ati o t e m p or al r e c h ar g e esti m at e i s a c c o m plis h e d b y s h o wi n g t w o- di m e nsi o n al 
esti m at es of r e c h ar g e  c h a n gi n g wit h ti m e . F or t h e p ur p os es of t h os e r e a di n g t hi s r e p ort, s e v er al e x a m pl e 
i m a g es i n s eri es h a v e b e e n pr o vi d e d t o ill ustr at e t h e eff e ct of t h e r e c h ar g e estim at es g e n er at e d t hr o u g h 
ti m e. F or Fi g ur e  3 2 t hr o u g h Fi g ur e  3 8 a cl os e - u p o n t h e B F ar ms ar e a w as c h os e n t o ill ustr at e t h e l e v el of 
d et ail c a pt ur e d i n t h e R E T  wit hi n t h e ar e a of f o c us e d st u d y. 

l 

2 

R. e c h a,- g e E sti m at e 

B a r ri e r s 

E H srr 

O ef a u/t C o v e r 

{ m et er s) ~ 
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Fi g ur e  3 2 . B C o m pl e x 1 9 4 3  
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Fi g ur e  3 3 . B C o m pl e x 1 9 4 4  

B C o m pl e x ( 1 9 4 4) 
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Fi g ur e  3 4 . B C o m pl e x 1 9 8 6  

B C o m pl e x ( 1 9 8 6) 
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Fi g ur e  3 5 . B C o m pl e x 1 9 9 4 ( P H B  C o m pl eti o n)  
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-- =•• c:::: =--- = = = = = =i-- M et er s 

0 0 0 
0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

D D 

I J == m aI J 

0 0 0 0 0 
0 0 0 0 
0 0 0 0 

N 

A 
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Fi g ur e  3 6 . B C o m pl e x 2 0 5 0 

B C o m pl e x ( 2 0 5 0) 

L e g e n d 

R e c h a r g e R at e ( m m/ y r) 

0 3 5 7 0 1 4 0 2 1 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 • 

a a 
c J = = m a Y J 

0 0 0 0 0 
0 0 0 0 
0 0 0 0 

., 
• I ·~ 
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Fi g ur e  3 7 . B C o m pl e x ( P H B Br e a k d o w n i n 2 4 9 4 ) 

B C o m pl e x ( 2 4 9 4) 

L e g e n d 

R e c h ar g e R at e ( m m/ yr) 

0 3 5 7 0 1 4 0 2 1 0  2 8 0 
-- =•• c:::: =--- = = = = = =i-- M et er s 

0 0 0 
0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 • 

0  0  0  0 

0 0 0 0 0 
0 0 0 0 
0 0 0 0 

N 

A 
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Fi g ur e  3 8 . B C o m pl e x 2 5 7 0  

B C o m pl e x ( 2 5 7 0) 

L e g e n d 

R e c h a r g e R at e ( m m/ y r) 

0 3 5 7 0 2 8 0 
-•::::: 1••::::: 1•••- = = = =•••• M et ers 

1 4 0 2 1 0 

N 

A 
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T h e d et ail c a pt ur e d i n t h e pr e c e di n g fi g ur es of t h e B F ar ms ar e a e xt e n ds o v er t h e m aj orit y of t h e H a nf or d 
Sit e . E x a m p l e fi g ur es d e pi cti n g t h e c o m pr e h e nsi v e r e a c h of t h e R E T ar e s h o w n i n Fi g ur e  3 9 t hr o u g h 
Fi g ur e  4 4. 

 

Fi g ur e  3 9 . H a nf or d R E T 1 9 4 3  

R e c h a r g e R at e 

0. 0 

- 1. 5 

- 3. 4 
4. 0 

- 5. 0 
- 6. 8 

- 8. 0 

8. 6 

1 2 . 5 

1 8 . 8 

• 2 2 . 0 

- 2 3 . 0 

- 2 7 . 9 

- 3 2 . 2 

- 3 7 . 3 

- 4 0 . 1 

• 4 3 . 2 ~. "] I n n er & O ut er Ar e a s 

- 4 9 . 3 C J 2 0 0 W & 2 0 0 E 
- 6 7 . 6 

- 7 9 . 8 

- 9 2 . 0 0  2 . 5 5 

1 9 4 3 

") 

N 

• 1 0 0 . 0 ~ = = = ~- =-- =-"' =--;.- =- ~- =-:;. =---, 
1 0 Mil e s A 

0  5  1 0 2 0 Ki l o m ete r s 
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Fi g ur e  4 0 . H a nf or d R E T 1 9 6 8  

R e c h a r g e R at e 

0. 0 

• 1. 5 
_ 3 _ 4 

4. 0 

- 5. 0 

- 6. 8 

- 8. 0 
8. 6 

1 2. 5 

1 8 . 8 

• 2 2 . 0 

- 2 3 . 0 

- 2 7. 9 

- 3 2. 2 

- 3 7. 3 

- 4 0 . 1 

• 4 3. 2 c _ _·J I n n er & O ut er Ar e a s 

- 4 9 . 3 D 2 0 0 W & 2 0 0 E 
- 6 7. 6 

- 7 9 . 8 

- 9 2. 0 0 2. 5 5 

1 9 6 8 

N 

• 1 0 0 . 0 ::. = =- =--;..- =-- =- " =- ~- =- ~- =-- =r- =---, 
1 0  Mil e s A 

0  5  1 0 2 0 K ilo m et e r s 
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Fi g ur e  4 1 . H a nf or d R E T 2 0 1 0  

R e c h a r g e R at e 

0. 0 
_ 1 _5 

- 3. 4 

4. 0 

- 5. 0 

- 6. 8 

- 8. 0 
8. 6 

1 2 . 5 

1 8. 8 

• 2 2. 0 

- 2 3 . 0 

- 2 7 . 9 

- 3 2 . 2 

- 3 7. 3 

- 4 0 . 1 

• 4 3. 2 C::." 1 I n n er & O ut er Ar e a s 

- 4 9 -3 D 2 0 0 W & 2 0 0 E 
- 6 7. 6 

- 7 9 . 8 

- 9 2 . 0 

2 0 1 0 

N 

• 1 0 0 . 0 
o: =::::: =2. 5:::;:::::::::::::5 :::;:::::::::::::::;:::1:: _o _ M i _l e s-, " 

0  5  10 2 0 Kil o m et e r s  ~ 

·---' 
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Fi g ur e  4 2 . H a nf or d R E T 2 0 7 0 

R e c h a r g e R at e 

0. 0 

_ 1 _ 5 

- 3. 4 
4. 0 

- 5. 0 

- 6. 8 

- 8. 0 
8. 6 

1 2. 5 

1 8. 8 

• 2 2. 0 

- 2 3. 0 

- 2 7. 9 

- 3 2. 2 

- 3 7. 3 

- 4 0. 1 

• 4 3. 2 C."J I n n er & O ut er Ar e a s 

- 4 9. 3 D 2 0 0 W & 2 0 0 E 
- 6 7. 6 

- 7 9. 8 

2 0 7 0 

- 9 2. 0 

• 1 0 0. 0 
o : = = = =2 . 5::;::::::::5~::::::::::::::; =. 1 O-  M- ile s

7 

A 
o 5 1 O 2 0 Kil o m et e rs 
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Fi g ur e  4 3 . H a nf or d R E T 2 1 0 0  

R e c h a r g e R at e 

0. 0 

- 1. 5 

- 3. 4 

4. 0 

- 5. 0 

- 6. 8 

- 8. 0 
8. 6 

1 2 . 5 

1 8 . 8 

• 2 2 . 0 

- 2 3. 0 

- 2 7. 9 

- 3 2 . 2 

- 3 7 . 3 

- 4 0 . 1 

• 4 3 . 2 C:." 1 I n n er & O ut er Ar e a s 

- 4 9 . 3 D 2 0 0 W & 2 0 0 E 
- 6 7. 6 

- 7 9. 8 

- 9 2. 0 0 2. 5 5 

2 1 0 0 

N 

• 1 0 0. 0 ~ = = = ~ = = = ~ = = = = w::::--, 
1 0  M ile s A 

0  5 1 0 2 0 Kil o m et e r s 
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Fi g ur e  4 4 . H a nf or d R E T 2 5 7 0  

7. 2  N ot a bl e Ar e a s of t h e R E T C al c ul a ti o n 

Aft er p erf or mi n g t h e R E T c al c ul ati o n a n d pri or t o it s fi n al r el e as e, t h e o ut p ut r e c h ar g e r at es w er e alt er e d 
i n s e v er al i nst a n c es t o pr o vi d e a d diti o n al d et ail t o s e v er al l o c ati o ns wit hi n t h e a n al ysi s f o c us ar e a f or t h e 
C e ntr al Pl at e a u . T h es e e dits  will  b e di s c uss e d i n t h e f oll o wi n g s e cti o ns.  

7. 2. 1  B R M P L a y er  ( N e ar T Pl a nt) 

T o t h e s o ut h e ast of T Pl a nt t h er e w as f o u n d a s e cti o n of t h e C e ntr al Pl at e a u f o c us ar e a f or v a d os e m o d el s 
w h er e a dis c o nti n uit y e xi st e d . T h e di s c o nti n uit y w as b as e d o n t h e i niti al b o u n d ar y of t h e  v a d os e z o n e 
m o d el c al c ul ati o ns f or t h e C A  pr o d u c e d at t h e st art of R E T d at as et d e v el o p m e nt. T h es e b o u n d ari es w er e 

R e c h a r g e R at e 

0. 0 

• 1. 5 
_ 3 _ 4 

4. 0 

- 5. 0 

- 6. 8 

- 8. 0 
8. 6 

1 2. 5 

1 8 . 8 

• 2 2 . 0 

- 2 3 . 0 

- 2 7. 9 

- 3 2. 2 

- 3 7. 3 

- 4 0 . 1 

• 4 3. 2 c _ _·J I n n er & O ut er Ar e a s 

- 4 9 . 3 D 2 0 0 W & 2 0 0 E 
- 6 7. 6 

- 7 9 . 8 

- 9 2. 0 0 2. 5 5 

2 5 7 0 

N 

• 1 0 0 . 0 ::. = =- =--;..- =-- =- " =- ~- =- ~- =-- =r- =---, 
1 0  Mil e s A 

0  5  1 0 2 0 K ilo m et e r s 
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sli g htl y c h a n g e d a s w or k o n v a d os e z o n e m o d eli n g pr o gr ess e d. Fi g ur e  4 5 s h o ws t h e l o c ati o n w h er e t h e 
di s c o nti n u it y e xists. T o miti g at e t h e eff e cts of t hi s di s c o nti n uit y, a s e cti o n of t h e r e c h ar g e r at es dir e ctl y t o 
t h e n ort h w as e xt e n d e d d o w n i nt o t h e dis c o nti n u o us z o n e a n d pr o d u c e d r e c h ar g e r at es t h at r e m o v e d t h e 
di s c o nti n uit y  (Fi g ur e  4 6). T hi s pr o c ess w as r e p e at e d o n a y e ar - b y-y e ar b asi s f or all y e ar s pr o d u c e d i n t hi s 
c al c ul ati o n. 

 

Fi g ur e  4 5 . Cl o s e - Up of G a p i n B R M P L a y er  ( R E T O ut p ut Y e ar: 2 0 1 9) 

R E T O ut p ut 
w/ o P at c h 

L e g e n d 

3 6 - 2 2 - 4 6 

- 4 8 - 2 6 6 3 

N 

A 
0 4 0 8 0 1 6 0 2 4 0 - , M et er s 
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Fi g ur e  4 6 . R E T O ut p ut wit h Fi x A p pli e d  ( R E T O ut p ut Y e ar: 2 0 1 9) 

7. 2. 2  E n d St at e s a n d R e v e g et ati o n C y cl e s  

S o m e sit es w er e o bs er v e d  t o h a v e t h e wr o n g e n d r e c h ar g e r at e or a p pli e d a n i n c orr e ct r e v e g et ati o n p att er n 
d u e t o t h e dis p ositi o n ti m eli n e assi g n e d i n t h e H S D B . T h es e sit es w er e h a n d -m o difi e d t o m at c h  t h e 
a p pr o pri at e r e v e g et ati o n p att er n  ( st e p wis e v er s us li n e ar) a n d e n d st at e r e c h ar g e r at e ( T a bl e  9). 

  

R E T O ut p ut 
w/ P at c h 

L e g e n d 

3 - 4 6 - 2 2 - 4 6 

8 - 2 6 6 3 

N 

A 
0 4 0 8 0 1 6 0 2 4 0 
- , M et er s 
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T a bl e  9. Sit e s W h o s e E n d St at e/ R e v e g et ati o n C y cl e( s) W er e R e vi sit e d  

Sit e I D  

2 0 0 - E-1 0 2  2 1 6 - B-1 5  2 1 6 - B- 2- 2 2 1 6 - B-4 2  2 1 6 - B- 8 2 1 6 - S-2 3  2 1 6 - T-2 4  2 1 6 - U- 8 

2 0 0 - W-5 2  2 1 6 - B-1 6  2 1 6 - B- 3 2 1 6 - B-4 3  2 1 6 - B- 9 2 1 6 - S- 4 2 1 6 - T-2 5  2 1 6 - W-L W C  

2 1 6 - A- 1 2 1 6 - B-1 7  2 1 6 - B- 3 2 1 6 - B-4 4  2 1 6 - C-1 0  2 1 6 - S- 5 2 1 6 - T-2 6  2 1 6 - Z-1 6  

2 1 6 - A-1 0  2 1 6 - B-1 8  2 1 6 - B-3 0  2 1 6 - B-4 5  2 1 6 - C- 5 2 1 6 - S- 6 2 1 6 - T-2 7  2 1 6 - Z-2 1  

2 1 6 - A-1 8  2 1 6 - B-1 9  2 1 6 - B-3 1  2 1 6 - B-4 6  2 1 6 - C- 7 2 1 6 - S- 7 2 1 6 - T-2 8  2 1 6 - Z- 4 

2 1 6 - A-1 9  2 1 6 - B-2 0  2 1 6 - B-3 2  2 1 6 - B-4 7  2 1 6 - S-1 0 P  2 1 6 - S- 8 2 1 6 - T-3 2  2 1 6 - Z- 6 

2 1 6 - A- 2 2 1 6 - B-2 1  2 1 6 - B-3 3  2 1 6 - B-4 8  2 1 6 - S-1 3  2 1 6 - S- 9 2 1 6 - T-3 5   

2 1 6 - A-2 0  2 1 6 - B-2 2  2 1 6 - B-3 4  2 1 6 - B-4 9  2 1 6 - S-1 4  2 1 6- T- 1 4  2 1 6 - T-4 A   

2 1 6 - A-2 1  2 1 6 - B-2 3  2 1 6 - B-3 5  2 1 6 - B-5 0  2 1 6 - S-1 6 P  2 1 6 - T-1 5  2 1 6 - T-4 A   

2 1 6 - A-3 2  2 1 6 - B-2 4  2 1 6 - B-3 6  2 1 6 - B-5 2  2 1 6 - S-1 7  2 1 6 - T-1 6  2 1 6 - T- 5  

2 1 6 - A-3 9  2 1 6 - B-2 5  2 1 6 - B-3 7  2 1 6 - B-5 3 A  2 1 6 - S-1 7  2 1 6 - T-1 7  2 1 6 - T- 6  

2 1 6 - A- 4 2 1 6 - B-2 6  2 1 6 - B-3 8  2 1 6 - B-5 3 B  2 1 6 - S- 1 7 2 1 6 - T-1 8  2 1 6 - T- 7  

2 1 6 - A-4 0  2 1 6 - B-2 7  2 1 6 - B-3 9  2 1 6 - B-5 4  2 1 6 - S-1 7  2 1 6 - T-1 9  2 1 6 - U-1 0   

2 1 6 - A- 5 2 1 6 - B-2 8  2 1 6 - B-3 B R A D  2 1 6 - B-5 5  2 1 6 - S-1 7  2 1 6 - T-2 0  2 1 6 - U-1 2   

2 1 6 - B-1 0 A  2 1 6 - B-2 9  2 1 6 - B-3 C R A D  2 1 6 - B-5 8  2 1 6 - S-1 & 2  2 1 6 - T-2 1  2 1 6 - U-1 3   

2 1 6 - B-1 0 B  2 1 6 - B- 2- 1 2 1 6 - B-4 0  2 1 6- B- 5 9  2 1 6 - S-2 1  2 1 6 - T-2 2  2 1 6 - U-1 5   

2 1 6 - B-1 4  2 1 6 - B- 2- 1 2 1 6 - B-4 1  2 1 6 - B-7 A & B  2 1 6 - S-2 2  2 1 6 - T-2 3  2 1 6 - U-1 & 2   

 

7. 2. 3  St art Y e ar s  

M a n y sit es l a c k e d a st art y e ar f or a n o p er ati o n al/ c o nstr u cti o n p eri o d i n t h e H S D B . A d diti o n al r es e ar c h 
w as d o n e t o as c ert ai n if t h es e sit es h a d n e w i nf or m ati o n a v ail a bl e t o all o w f or a m or e a p pr o pri at e st art 
y e ar or t o c o nfir m t h e 1 9 4 3 st art y e ar. T h e a n al ysi s st art y e ar  1 9 4 3 d efi nes  pr e - H a nf or d Sit e c o n diti o ns. 
T h us,  a d ef a ult st art d at e of 1 9 4 4 w as assi g n e d i n c as es w h er e n o a d diti o n al i nfor m ati o n w as a v ail a bl e . 
T h e li st of sit es aff e ct e d a n d t h eir m o difi e d st art y e ar s wit h ass o ci at e d ass u m pti o n/r ef er e n c e is s h o w n i n 
T a bl e  1 0. T h e R E T o ut p ut w as m o difi e d  t o m at c h t h e n e w st art y e ar s list e d. 

T a bl e  1 0 . Sit e s W h o s e St art Y e ar s W er e M o difi e d  

W ast e Sit e I D  N e w St a rt Y e a r  R ef e r e n c e/ L o gi c  

6 0 0 -1 2 4  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -1 2 5  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -1 2 7  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -1 2 9  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -1 4 6  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -2 2 0  1 9 5 8  R e c e nt WI D S i nf or m ati o n s u g g ests t h at t his ar e a 
w a s a cti v e d uri n g t h e y e ar list e d  

6 0 0 -2 2 2  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -2 2 3  1 9 5 8  R e c e nt WI D S i nf or m ati o n s u g g ests t h at t his ar e a 
w a s a cti v e d uri n g t h e y e ar list e d  
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T a bl e  1 0 . Sit e s W h o s e St art Y e ar s W er e M o difi e d  

W ast e Sit e I D  N e w St a rt Y e a r  R ef e r e n c e/ L o gi c  

6 0 0 -2 2 4  1 9 5 8  R e c e nt WI D S i nf or m ati o n s u g g ests t h at t his ar e a 
w a s a cti v e d uri n g t h e y e ar list e d  

6 0 0 -2 2 7  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -2 2 8  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -2 3 2  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -2 3 6  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -2 3 7  1 9 8 4  R e c e nt WI D S i nf or m ati o n s u g g ests t h at t his ar e a 
w a s a cti v e d uri n g t h e y e ar list e d  

6 0 0 -2 3 9  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -2 4 0  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -2 4 5  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -2 4 6  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -2 4 7  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -2 4 8  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

6 0 0 -3 9  1 9 5 8  R e c e nt WI D S i nf or m ati o n s u g g ests t h at t his ar e a 
w a s a cti v e d uri n g t h e y e ar list e d  

6 0 0 -5 3  1 9 5 8  R e c e nt WI D S i nf or m ati o n s u g g ests t h at t his ar e a 
w a s a cti v e d uri n g t h e y e ar list e d  

6 6 0 7 - 3 1 9 4 5  R e c e nt WI D S i nf or m ati o n s u g g ests t h at t his ar e a 
w a s a cti v e d uri n g t h e y e ar list e d  

6 0 0 -2 3  1 9 4 4  As s u m e 1 9 4 4 st art y e ar  

WI D S   = W a st e I nf or m ati o n D at a S yst e m.  

 

7. 3  F ut ur e C o n si d er ati o n s  

T h e R E T i s d esi g n e d s o as m or e d at a a n d d et ail e d a n al ysi s ar e c o n d u ct e d, t h e i m pl e m e nt ati o n of t h es e 
d at a i nt o t h e s p ati ot e m p or al r e c h ar g e esti m at e c a n b e i m pr o v e d i n s u bs e q u e nt r e visi o ns . T h e f o c us of t hi s 
r e vi si o n w as wit hi n t h e C e ntr al Pl at e a u of t h e H a nf or d Sit e. En h a n c e m e nt s t o t h e d at a a n d al g orit h ms 
a p pli e d i n t his  v er si o n  ar e d es cri b e d i n t h e f oll o wi n g s e cti o ns. T h es e  i n cl u d e i n cr e as e d utili z ati o n of a eri al 
i m a g er y, f urt h er r efi n e m e nt of t h e H S D B, s urf a c e c o n diti o n esti m ates e x p a nsi o n, a n d alt er ati o n t o t h e 
a ut o m ati o n s cri pt s us e d i n t h e R E T . T h e m erit of a n y of t hes e a cti viti es s h o ul d b e w ei g h e d a g ai nst t h e 
li k eli h o o d of r e c h ar g e i nfl u e n ci n g f ut ur e i m p a cts t o gr o u n d w at er fr o m t h e i nfl u e n c e of r e c h ar g e. 

7. 3. 1  A eri al I m a g er y  

D i giti z e d a eri al p h ot o gr a p h y t hr o u g h ti m e c a n b e us e d t o m or e pr e cis el y d et er mi n e t h e l o c ati o n of 
a nt hr o p o g e ni c a cti viti es at t h e H a nf or d Sit e. A eri al p h ot o gr a p h y h as t h e b e n efit of d efi niti v el y s h o wi n g 
ar e as of dist ur b a n c e . T h e d at a c a n b e us e d t o f urt h er r efi n e t h e e v ol uti o n of di st ur b a n c es t hr o u g h ti m e 
usi n g m ulti pl e a eri al i m a g er y d at as ets . Ti m e s h oul d b e d e v ot e d t o e v al u ati n g m et h o ds t o a ut o m at e t h e 
pr o c ess of a eri al i m a g er y a n al ysi s usi n g s oft w ar e d esi g n e d f or t his p ur p os e t o i n cr e as e t h e effi ci e n c y of 
t h e pr o c ess.  
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7. 3. 2  H S D B  

T h e H S D B pr o vi d es b ot h a hi st or y a n d a nti ci p at e d pr oj e cti o n of s urf a c e c o n diti o ns f or w ast e sit es 
d es cri b e d i n t h e d at as et . A n i m p ort a nt c h ar a ct eristi c of t h e H S D B i s t h at it pr o vi d es p erti n e nt ti m eli n e 
i nf or m ati o n f or as m u c h of t h e H a nf or d Sit e as p ossi bl e. A r e c o m m e n d ati o n f or i m pr o vi n g t h e H S D B 
d at as et i s t o e ns ur e t h at t h e d at a b as e e n c a ps ul at es as m u c h as p ossi bl e of t h e H a nf or d Sit e i n its hist or y 
a n d a nti ci p at e d a cti o ns . 

Aft er r e vi e w of t his c al c ul ati o n, sit es r e c o m m e n d e d f or a d diti o n al r es e ar c h a n d v erifi c ati o n ar e i n cl u d e d 
i n A p p e n di x F of t his E C F . T h e r e c o m m e n d ati o n f or t hes e sit es i s t o as c ert ai n pr o p er d at es a n d r ef er e n c es 
f or a cti o ns a n d a cti v e o p er ati o n y e ar s. T h e c urr e nt al g orit h m of t h e R E T l e n ds it s elf t o  c o ns er v ati v e l y 
hi g h er r e c h ar g e r at e s b y assi g ni n g st art d at es b as e d o n n e ar b y l o c ati o ns . Ot h er wis e, t h e sit e wit h  n o 
i nf or m ati o n c o ul d r e m ai n at pr e- H a nf or d Sit e c o n diti o ns l o n g er t h a n o c c urr e d. F ut ur e r e vi si o ns of t h e 
H S D B s h o ul d i n cl u d e f urt h er d et ail t o t h e ti m eli n e f or t h es e sit es w h er e r ef er e n c e d i nf or m ati o n c a n b e 
i d e ntifi e d. 

7. 3. 3  S urf a c e C o n diti o n  

As n e w i nf or m ati o n o n s urf a c e c o n diti o n i n diff er e nt ti m e p eri o ds b e c o m e a v ail a bl e, r efi n e t h e r a n ki n g of 
d at a s o ur c es  a n d u p d at e t h e pr o c ess a ut o m ati o n t o i n c or p or at e t h e n e w s o ur c es. F or e x a m pl e, t h er e i s 
m ulti s p e ctr al a eri al i m a g er y a v ail a bl e f or 1 9 7 6, w hi c h c o ul d pr o vi d e r e pr es e nt ati o n of a ct u al o p er ati o ns 
r el ati v e t o t h e c urr e nt ass u m pti o ns. A n ot h er s o ur c e of v ari a bl e s urf a c e c o n diti o n ar e  r o a d f e at ur es. T h e 
c urr e nt tr a ns p ort ati o n f e at ur e cl ass es pr o vi d e a c c ur at e i nf or m ati o n o n t h e l o c ati o n of f e at ur es, a n d at l e ast 
s o m e i nf or m ati o n a b o ut t h e c o n diti o n (tr ail s a n d t w o-tr a c k r o a ds t h at h a v e gr o w n-o v er  will diff er fr o m 
r e g ul arl y m ai nt ai n e d gr a v el or p a v e d r o a d w a ys). F urt h er, if t h e c oll e cti v e i nfl u e n c e of r o a d w a ys o n l o c al 
r e c h ar g e i s d e e m e d v al u a bl e, t h e n a pr e - o p er ati o ns r o a d l a y er c o ul d b e d e v el o p e d, b y fir st e v al u ati n g 
w hi c h of t h e e xi sti n g r o a ds w er e alr e a d y a cti v e i n 1 9 4 3, a n d t h e n a d di n g a n y a d diti o n al o n es t h at w er e 
pr es e nt i n 1 9 4 3 b ut n ot p art of t h e c urr e nt tr a ns p ort ati o n f e at ur e s et s.  

B as alt s u b cr o ps a n d o ut cr o ps wit hi n t h e H a nf or d Sit e w er e n ot c o nsi d er e d as p art of t h e c urr e nt 
c al c ul ati o n b e c a us e t h es e l o c ati o ns ar e c urr e ntl y o ut si d e t h e gr o u n d w at er m o d el d o m ai n . H o w e v er, 
b e c a us e t h e r e c h ar g e r at es [P N L - 1 0 2 8 5 ( U C 2 0 1 0)] f or t his s u bstr at e ar e r el ati v el y hi g h ( 8 6 . 7 m m/ yr) t o 
all ot h er s oil t y p es c o nsi d er e d, f ut ur e sit e wi d e r e c h ar g e c al c ul ati o ns m a y w a nt t o a c c o u nt f or t h es e ar e as .  

7. 3. 4  R efi n e  t h e C urr e nt A ut o m ati o n Pr o c e s s  

T h e g e o pr o c essi n g s cri pt s f or t h e s p ati ot e m p or al r e c h ar g e esti m at es h a v e  i m pr o v e m e nt s t h at c o ul d b e 
m a d e . T h e i m pr o v e m e nt s  t ar g et t h e p erf or m a n c e of t h e s cri pt, w hi c h c urr e ntl y t a k es a p pr o xi m at el y 6 d a ys 
t o c o m pl et e a f ull R E T si m ul ati o n . As p e ct s of t h e t o ol  ar c hit e ct ur e  c o ul d b e m o difi e d t o i m pr o v e t h e 
effi ci e n c y of t h e t o ol . T h e f oll o wi n g ar e r e c o mm e n d e d i m pr o v e m e nt s: 

•  T h e c urr e nt s cri pt c o nt ai ns r e d u n d a n ci es i n its pr o d u cti o n of m et a d at a. A dj usti n g t h e al g orit h m t o us e 
a si n gl e g e o d at a b as e c o nt ai ni n g m ulti pl e f e at ur e cl ass es w h os e attri b ut es s p a n t h e diff er e n c es i n y e ar s  
w o ul d r e d u c e t hi s l o a d.  

•  T h e m et a d at a s h o ul d b e p o p ul at e d b y t h e s cri pt. T hi s i n cl u d es t h e ti m e of fil e cr e ati o n, t h e d at e a n d 
v er si o n of t h e i n p ut us e d, a n d t h e v ersi o n of t h e R E T s cri pt us e d t o pr o d u c e t h e o ut p uts. A d diti o n al 
m et a d at a s h o ul d al s o b e c o nsi d er e d f or tr a ns p ar e n c y i n s h o wi n g w h at i n p ut s c o ntri b ut e t o t h e 
r es ulti n g r e c h ar g e r at e ( o n a p ol y g o n- b y- p ol y g o n b asis). 

•  I n cr e asi n g t h e us er o pti o ns f or c ust o mi zi n g R E T o ut p ut c o ul d al s o  pr o vi d e effi ci e n ci es . E x a m pl e 
o pti o ns i n cl u d e li mit e d s p ati al a n d t e m p or al e xt e nt, c ust o mi z a bl e dis p ositi o n i nf or m ati o n, a n d/ or 
r e c h ar g e v al u es. 
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•  A d d l o gi c t o t h e s cri pt t o h a n dl e d u pli c at e I Ds i n t h e H S D B . T h e c urr e nt i m pl e m e nt ati o n d e p e n ds o n 
t h e us er i nt er a cti o n t o v erif y t h e i n p ut H S D B  t a bl e. 

•  Si m plif y t h e g e o pr o c essi n g st e ps . It i s n ot n e c ess ar y th at s h a p efil es b e m er g e d  r e p e at e dl y as d o es t h e 
c urr e nt R E T c al c ul ati o n . I nst e a d, a n i niti al m os ai c of p ol y g o ns c a n b e pr o d u c e d a n d h el d i n m e m or y, 
t h e n assi g n e d t h e a p pr o pri at e r e c h ar g e r at es a n d m et a d at a. T hi s w o ul d si g nifi c a ntl y d e cr e as e t h e 
c o m p ut ati o n ti m e. 

8  R ef er e n c e s  

A R - 0 2 6 1 2, 2 0 1 9, D et er mi n ati o n: Tri - P art y Pr o gr a m M a n a g ers a gr e e t o m ai nt ai n t h e 4. 0 m m/ y e ar l o n g-
t er m r e c h ar g e r at e f or t h e 2 0 0-E A - 1 O p er a bl e U nit ( O U) R FI/ RI gr o u n d w at er pr ot e cti o n 
e v al u ati o ns, a n d t o p erf or m a s e nsiti vit y a n al ysi s d uri n g t h e 2 0 0- E A -1 O U C M S/ F S r e m e di al 
alt er n ati v es e v al u ati o ns, as d es cri b e d i n t hi s d et er mi n ati o n , U nit e d St at es D e p art m e nt of 
E n er g y, Ri c hl a n d O p er ati o ns Offi c e , Ri c hl a n d, W as hi n gt o n. A v ail a bl e at: 
htt ps:// p d w. h a nf or d. g o v/ d o c u m e nt/ A R- 0 2 6 1 2 . 

C H P R C - 0 4 0 0 2, 2 0 2 0, R e c h ar g e E v ol uti o n T o ol ( R E T) I nt e gr at e d S oft w ar e M a n a g e m e nt Pl a n , R e v. 1, 
C H 2 M HI L L Pl at e a u R e m e di ati o n C o m p a n y, Ri c hl a n d, W as hi n gt o n. 

C P - 6 0 2 5 4, 2 0 1 7, H a nf or d Sit e C o m p osit e A n al ysi s T e c h ni c al A p pr o a c h D es cri pti o n: H a nf or d Sit e 
Di s p ositi o n B as eli n e , R e v. 0, C H 2 M HI L L Pl at e a u R e m e di ati o n C o m p a n y, Ri c hl a n d, 
W as hi n gt o n. A v ail a bl e at: htt ps:// w w w. osti. g o v/ s er vl et s/ p url/ 1 4 1 2 5 4 7 . 

C P - 6 3 3 8 6, 2 0 2 0, H a nf or d Sit e Di s p ositi o n B as eli n e f or C o m p osit e A n al ysis , R e v. 0, C H 2 M HI L L Pl at e a u 
R e m e di ati o n C o m p a n y, Ri c hl a n d, W as hi n gt o n. A v ail a bl e at: 
htt ps:// w w w. osti. g o v/ s er vl et s/ p url/ 1 6 1 5 5 2 2 . 

D O E / EI S- 0 3 9 1, 2 0 1 2, Fi n al T a n k Cl os ur e a n d W ast e M a n a g e m e nt E n vir o n m e nt al I m p a ct St at e m e nt f or 
t h e H a nf or d Sit e, Ri c hl a n d, W as hi n gt o n ( T C & W M EI S), U. S.  D e p art m e nt of E n er g y, 
Ri c hl a n d O p er ati o ns Offi c e, Ri c hl a n d, W as hi n gt o n. A v ail a bl e at: 
htt ps:// w w w. h a nf or d. g o v/ p a g e. cf m/ Fi n al T C W M EI S . 

D O E / R L- 9 4- 7 6, 1 9 9 4, C o nst r u ct a bilit y R e p ort f or t h e 2 0 0 -B P -1 Pr ot ot y p e S urf a c e B arri er , Dr aft A, 
U. S.  D e p art m e nt of E n er g y, Ri c hl a n d O p er ati o ns Offi c e, Ri c hl a n d, W as hi n gt o n. A v ail a bl e at: 
htt ps:// p d w. h a nf or d. g o v/ d o c u m e nt/ D 1 9 6 0 5 7 7 0 1 . 

D O E/ R L - 9 6- 1 7, 2 0 0 9, R e m e di al D esi g n R e p ort/ R e m e di al A cti o n W or k Pl a n f or t h e 1 0 0 Ar e a , R e v. 6, 
U. S.  D e p art m e nt of E n er g y, Ri c hl a n d O p er ati o ns Offi c e, Ri c hl a n d, W as hi n gt o n. A v ail a bl e at:  
htt ps:// p d w. h a nf or d. g o v/ d o c u m e nt/ 1 1 1 2 2 8 1 6 2 5 . 

D O E / R L- 9 6- 3 2, 2 0 1 3, H a nf or d Sit e Bi ol o gi c al R es o ur c es M a n a g e m e nt Pl a n , R e v. 1, U. S.  D e p art m e nt of 
E n er g y, Ri c hl a n d O p er ati o ns Offi c e, Ri c hl a n d, W as hi n gt o n. A v ail a bl e at: 
htt p:// w w w. h a nf or d. g o v/fil es. cf m/ D O E- R L - 9 6- 3 2- 0 1. p df.  

D O E / R L- 2 0 1 1- 5 0, 2 0 1 2, R e g ul at or y B asi s a n d I m pl e m e nt ati o n of a Gr a d e d A p pr o a c h t o E v al u ati o n of 
Gr o u n d w at er Pr ot e cti o n , R e v. 1, U nit e d St at es D e p art m e nt of E n er g y, Ri c hl a n d O p er ati o ns 
Offi c e, Ri c hl a n d, W as hi n gt o n . A v ail a bl e at: 
htt p:// p d w. h a nf or d. g o v/ ar pir/i n d e x. cf m/ vi e w D o c ? a c c essi o n = 0 0 9 3 3 6 1   

https://pdw.hanford.gov/document/AR-02612
https://www.osti.gov/servlets/purl/1412547
https://www.osti.gov/servlets/purl/1615522
https://www.hanford.gov/page.cfm/FinalTCWMEIS
https://pdw.hanford.gov/document/D196057701
https://pdw.hanford.gov/document/1112281625
http://www.hanford.gov/files.cfm/DOE-RL-96-32-01.pdf
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0093361
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D O E / R L- 2 0 1 6- 3 7, 2 0 1 6, Pr ot ot y p e H a nf or d B arri er 1 9 9 4 t o 2 0 1 6 , R e v. 0, U nit e d St at es D e p art m e nt of 
E n er g y, Ri c hl a n d O p er ati o ns Offi c e, Ri c hl a n d, W as hi n gt o n. A v ail a bl e at:  
htt ps:// p d w. h a nf or d. g o v/ d o c u m e nt/ 0 0 7 5 7 7 7 H . 
htt ps:// p d w. h a nf or d. g o v/ d o c u m e nt/ 0 0 7 5 7 7 6 H . 

E C F -H A N F O R D - 1 1- 0 0 6 3, 2 0 1 4, S T O M P 1 D M o d eli n g f or D et er mi n ati o n of S oil S c r e e ni n g L e v el s a n d 
Pr eli mi n ar y R e m e di ati o n G o al s f or W ast e Sit es i n t h e 1 0 0 D a n d 1 0 0 H S o ur c e O p er a bl e U nit s , 
R e v . 6, C H 2 M Hill Pl at e a u R e m e di ati o n C o m p a n y, Ri c hl a n d, W as hi n gt o n. A v ail a bl e at: 
htt p:// p d w. h a nf or d. g o v/ ar pir/i n d e x. cf m/ vi e w D o c ? a c c essi o n = 1 4 0 8 0 8 0 2 0 4 . 

E C F -H A N F O R D - 1 5- 0 0 1 9, 2 0 2 0, H a nf or d Sit e- wi d e N at ur al R e c h ar g e B o u n d ar y C o n diti o n f or 
Gr o u n d w at er M o d el s , R e v. 1, C H 2 M H L L Pl at e a u R e m e di ati o n C o m p a n y, Ri c hl a n d, 
W as hi n gt o n. A v ail a bl e  at: htt ps:// w w w. osti. g o v/ s er vl et s/ p url/ 1 6 3 2 8 7 7 . 

E c ol o g y, E P A, a n d D O E, 1 9 8 9, H a nf or d F e d er al F a cilit y A gr e e m e nt a n d C o ns e nt Or d er , 2 v ols., 
as  a m e n d e d, W as hi n gt o n St at e D e p art m e nt of E c ol o g y, U. S. E n vir o n m e nt al Pr ot e cti o n 
A g e n c y,  a n d U. S. D e p art m e nt of E n er g y, Ol y m pi a, W as hi n gt o n. A v ail a bl e at: 
htt ps:// w w w. h a nf or d. g o v/ p a g e. cf m/ Tri P art y/ T h e A gr e e m e nt .  

P N L - 1 0 2 8 5 (U C - 2 0 1 0), 1 9 9 5, Esti m at e d R e c h ar g e R at es at t h e H a nf or d Sit e, P a cifi c N ort h w est N ati o n al 
L a b or at or y , Ri c hl a n d, W as hi n gt o n. A v ail a bl e at: 
htt p:// w w w. osti. g o v/ s cit e c h/ s er vl et s/ p url/ 1 0 1 2 2 2 4 7 . 

P N N L - 1 4 7 0 2, 2 0 0 6, V a d os e Z o n e H y dr ol o g y D at a P a c k a g e f or H a nf or d Ass ess m e nt s , R e v. 1, P a cifi c 
N ort h w est N ati o n al L a b or at or y, Ri c hl a n d, W as hi n gt o n. A v ail a bl e at: 
htt p:// w w w. p nl. g o v/ m ai n/ p u bli c ati o ns/ e xt er n al/t e c h ni c al _r e p ort s/ P N N L - 1 4 7 0 2r e v 1. p df. 

R es o ur c e  C o ns er v ati o n a n d R e c o v er y A ct of 1 9 7 6, P u b. L. 9 4- 5 8 0, 4 2 U S C 6 9 0 1 et s e q. A v ail a bl e at: 
htt ps:// w w w. g o vi nf o. g o v/ c o nt e nt/ p k g/ S T A T U T E- 9 0/ p df/ S T A T U T E- 9 0- P g 2 7 9 5. p df . 

R P P -C A L C - 6 1 0 3 2, 2 0 1 7, V a d os e Z o n e a n d S at ur at e d Z o n e Fl o w a n d Tr a ns p ort C al c ul ati o ns f or t h e 
I nt e gr at e d Di s p os al F a cilit y P erf or m a n c e Ass ess m e nt, R e v. 0, W as hi n gt o n Ri v er Pr ot e cti o n 
S ol uti o ns, L L C, Ri c hl a n d, W as hi n gt o n. 

R P P -E N V - 5 8 7 8 2, 2 0 1 6, P erf or m a n c e Ass ess m e nt of W ast e M a n a g e m e nt Ar e a C, H a nf or d Sit e, 
W as hi n gt o n , C H 2 M Hill Pl at e a u R e m e di ati o n C o m p a n y, Ri c hl a n d, W as hi n gt o n. A v ail a bl e at: 
htt ps:// p d w. h a nf or d. g o v/ d o c u m e nt/ 0 0 6 5 5 0 3 H . 

R P P -R P T - 5 9 9 5 8, 2 0 1 8, P erf or m a n c e Ass ess m e nt f or t h e I nt e gr at e d Di s p os al F a cilit y, H a nf or d Sit e, 
W as hi n gt o n , R e v. 1, W as hi n gt o n Ri v er Pr ot e cti o n S ol uti o ns, Ri c hl a n d, W as hi n gt o n. 

W C H - 5 2 0, 2 0 1 3, P erf or m a n c e Ass ess m e nt f or t h e E n vir o n m e nt al R est or ati o n Di s p os al F a cilit y, H a nf or d 
Sit e, W as hi n gt o n , W as hi n gt o n Cl os ur e H a nf or d, Ri c hl a n d, W as hi n gt o n. A v ail a bl e at: 
htt ps:// p d w. h a nf or d. g o v/ d o c u m e nt/ 0 0 8 3 7 0 1 . 

W D O H / 3 2 0- 0 1 5, 1 9 9 7, H a nf or d G ui d a n c e f or R a di ol o gi c al Cl e a n u p , W as hi n gt o n St at e D e p art m e nt of 
H e alt h, Ol y m pi a, W as hi n gt o n. A v ail a bl e at: 
htt p:// w w w. d o h. w a. g o v/ P ort als/ 1/ D o c u m e nt s/ P u bs/ 3 2 0- 0 1 5 _ cl e a n u p _ e. p df . 

  

https://pdw.hanford.gov/document/0075777H
https://pdw.hanford.gov/document/0075776H
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=1408080204
https://www.osti.gov/servlets/purl/1632877
https://www.hanford.gov/page.cfm/TriParty/TheAgreement
http://www.osti.gov/scitech/servlets/purl/10122247
http://www.pnl.gov/main/publications/external/technical_reports/PNNL-14702rev1.pdf
https://www.govinfo.gov/content/pkg/STATUTE-90/pdf/STATUTE-90-Pg2795.pdf
https://pdw.hanford.gov/document/0065503H
https://pdw.hanford.gov/document/0083701
http://www.doh.wa.gov/Portals/1/Documents/Pubs/320-015_cleanup_e.pdf
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7 6 b 
E n v ir o n m e nt al M o d e li n g D at a T r a n s mi ttal C o v e r P a g e 

N o.: E M D T -R[)..()() 1 9 

[ R, q ut sl E M D T _, fr o m M o dtll n g T e a m l.t o dt r/ 

Titl e: P erf or m a n c e Ass ess m e nt R es ults t or I n cl usio n I n C o m p osit e A n al ysis: I nt e gr at e d 
Dis p os al F a cilit y 

1. D ot o D e s al ptl o n 

Pr o vi d e t h e d es cripti o n of d ot o stt or d ot o r y pt. 

R e vi si o n N o.: 0 

D at e : 9/ 1 8/ 2 0 1 7 

D at a p a c k a, e d I n t his tr a ns mitt al p a g e c o nt ai ns s el e ct e d E x c el s pr e a ds h e ets, d o c u m e nts, a n d S T O M P m o d al o ut p uts t h at 
w,r e d e v el o p e d t o c o m pl et e t h e 2 0 1 7 p erf or m a n c e ass ess m e nt ( P A) of t h e H a nf or d l nt e c, at e d Dis p os al F a c Ult y (I D F) r e p ort e d 
I n R P P- R P T- 5 9 9 5 8 R ellisl O n 8. T h e s el e ct e d m ~I o ut p ut s ar e fl u x es of t e c h n eti u m- 9 9 ( T c- 9 9) a n d l o d', n e-1 2 9 ( 1- 1 2 9) t o t h e 
w at er til bl e fr o m si m ul at e d c o nt a mi n a nt r el e as es fr o m I O F I n t h e P A m o d el b as e c as e f or a 1 0, 0 0 0- y e ar p et 1 o d t o n o wl ng t h e 
a u u m e d f a clllt y cl os ur e I n c al e n d ar y e ar 2 0 5 1, a n d t h e s e o ut p ut s a r e eJ Ctr a ct e d fr o m a l ar g er s et of m o d el o ut p ut fil es 
a, c hl v e d wit h R P P- c: A L C- 6 1 0 3 2 R e visi o n O I n t h e E n vir o n m e nt a l M o d e l M a n a g e m e nt Ar c hi v e I E M M A). As of S e pt e m b er 2 0 1 7, 
t h e s e o ut p ut s pr o vi d e t h e b e st I nf or m atio n c urr e ntl y a v ail a bl e o n l o n e-t er m gr o u n d w at er I m p a cts fr o m f ut ur e dis p os al of 
s oli d w a st e at I O F, gi v e n t h e o bj e cti v es of t h e H a nf or d Sit e C o m p o Sl t e A n al ysts. 

I n Fis c a l Y e ar 2 0 1 7, t h e D e p art m e nt of E n er g y Offi c e of Ri v er Pr ot e cti o n a n d It s s u b c o ntr a ct ors c o m pl et e d d e v el o p m e nt of a 
P A f or t h e n e ar -s urf a c e dis p os al of l o w-l e v el a n d mi x e d l o w-l e v el w ast e at I D F. I D F Is a d o u bl e-li n e d l a n dfill e x p e ct e d t o b e t h e 
dis p os al f a clllt y f or t h e vltrif l• d lo w- a cti vit y w nt e t h at will b e pr o d u c e d at t h e H a nf or d W ast e Tr e at m e nt e n d l m m o bJ U z atl o n 
Pl a nt ( W T P). T h e I D F I s als o e x p e cte d t o r e c ei v e s e c o n d ar y s oli d w ast e ( S S W) g e n er at e d b y t h e W T P, S S W g e n er at e d b y t h e 
Effl u e nt Tr e at m e nt F a cilit y ( E T F), a n d ot h er s oli d w a st e s fr o m H a nf or d sit e r e m e di ati o n eff orts. P h,is e 1 c o nstr u cti o n of J D F 
w a s c o m pl et e d b et w e e n 2 0 0 4 a n d 2 0 0 6 . T h e 2 0 1 7 I D F P A us es c o m p ut er m o d els t o ass ess t h e p ot e nti a l I m p a cts of dis p os e d 
w ast " t o h u m a n h• alt h a n d t h e e n vir o n m e nt aft er f a cilit y d o s ur e f or m ulti pl e e x p os ure p at h w a ys, i n cl u dl ns a gr o u n d w at er 
p at h w a y. C o nt a mi n a nt l at e a n d tr a n s p ort f or t h e gr o u n d w at er p at h w a y is si m u lat e d I n a t hr e e- dim e n s i o n al fi nit e diff er e = 
m o d el of t h e v a d os e z o n e a n d s at ur at e d z o n e at I D F a n d t h e s urr o u n dl nJ ar e a usl ns th e S u bs urf a c e Tr a ns p ort o v er M ulti pl e 
P h as es I S T O M P) si m ul at or d es cr 1 b e d I n P N N L- 1 5 7 8 2. Alt h o u g h t h e 2 0 1 7 I D F P A h as n ot c o m pl et e d all of Its r e g ul at or y 
r e vi e ws a n d Is n ot y et p u bli cl y a v all a bl e, it I s a p pr ol)( 1 at e t o i n cl u d e Its o ut p uts I n t h e H a nf or d Sit e C o m p osit e A n al ys is, 
b e c a us e a 2 0 1 3 R e c or d of D e cisi o n (•Fi n al T a n k Cl os ur e a n d W ast e M a ~ g e m e nt E n vir o n m e nt al I m p a ct St at e m e nt f or t h e 
H a nf or d Sit e, R i c hl a n d, W as hl nit o n: R er or d of D e cisi o n•, 7 8 F R 7 S 9 1 3 1 d <,sl g n at e d I D F as t h e p er m a n e nt dl s p o n l d esti n ati o n 
f or si g nifi c a nt I n v e nt ori es of c o nt a mi n a nts, a n d b e c a us e t h e 2 0 1 7 I O F P A I n c or p or at es c h a n g es I n ass u m pti o ns d e v e lo p e d at or 
si n c e t h at tl m e w hi c h s u p el' Sl.! d e p a st P A a n al ys es of W T P w ast es or of pr e c o nstr u cti o n c o n c e pts of t h e ID F. 
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E n vir o n m e nt al M o d eli n g D at a Tr a n s mitt al C o v er P a g e 

N o.: E M D T- R D- 0 0 1 9 

{ R e q u e st E M D T o o m b er fr o m M a d ell n a T e a m L e a d er} 

Titl e: P erf or m a n c e A s s e s s m e nt R e s ult s f or I n cl u si o n I n C o m p o sit e A n al y si s: I nt e gr at e d 

Di s p o s a l F a cilit y 

z. D at o I nt e n d e d Us e 

R e vi si o n N o.: O 

D at e: 9/ 1 8/ 2 0 1 7 

I d e ntif y t h e d at a's I nt e n d e d us e. D es cri b e t h e r ati o n al e f ar Its s el, ctl o n a n d h a w t h e d at a wlll b e i n c or p or at e d I nt o a m o d el, 
r e p o rt or d at a b as e. I n cl u d e dis c ussi o n of t h e e xt e nt t o w hi c h t h e d at a d e m o nstr at e t h e pr o p erti es af i nt er est. 

T h e I nt e n d e d u s e of t h e d at a I s t o pr o vi d e c o nt a mi n a nt m a s s fl u x fr o m I D F t o t h e H a nf or d C o m p o sit e A n al y si s ( C A) 

gr o u n d w at er m o d el. 

T h e 2 0 1 3 R e c or d of D e cl Sl o n ("fi n al T a n k Cl o s ur e a n d W a st e M a n a g e m e nt E n vir o n m e nt al I m p a ct St at e m e nt f or t h e H a nf or d 

Sit e, Ri c hl a n d, W a s hi n gt o n; R e c or d of D e ci si o n•, 7 8 F R 7 5 9 1 3) d e si g n at e s I D F a s t h e p er m a n e nt di s p o s al d e sti n ati o n f or l o w 
a ctl vlt y w a st e g e n er at e d b y t h e W T P ( a m o n g ot h er w a st e s). C o n si st e nt wit h n u m er o u s ot h er H a nf or d Sit e P A s a n d m o d eli n g 

a n al y s e s, t h e 2 0 1 7 I D F P A ( R P P- R P T- 5 9 9 5 8 R e vi si o n B) d et er mi n e d t h at T c- 9 9 a n d 1- 1 2 9 ar e b y f ar t h e d o mi n a nt IO F w a st e 
c o nt a mi n a nt s c o ntri b uti n g t o r a di ol o gi c al ri s k f or t h e gr o u n d w at er p at h w a y. Si m ul ati o n r e s ult s I n di c ati n g T c- 9 9 d o e s n ot 

arri v e at t h e w at er t a bl e d uri n g t h e c o m pl l a n c e t lm efr a m e of 1, 0 0 0 y e ar s f oll o wi n g f a clllt y cl o s ur e w hil e a s s u mi n g T c- 9 9 l s a 

n o n- s or bl n g s ol ut e s u p p ort a c o n cl u si o n t h at n o ot h er c o nt a mi n a nt s w o ul d arri v e at t h e w at er t a bl e wi t hi n t h e c o m pli a n c e 

ti m efr a m e. T h e 2 0 1 7 I D F P A b a s e c a s e si m ul at e d 1- 1 2 9 wit h a K d of 0. 1 ml/ g. T h e P A al s o r e p ort e d u n c ert ai nt y a n d s e n siti vit y 
a n al y s e s wit h a s m all r a n g e of 1- 1 2 9 s oll K d v al u e s b a s e d o n P N N L- 1 3 0 3 7 R e v. 2. T h e S T O M P si m ul ati o n r e s ult s f or fl u x of T c-

9 9 a n d 1- 1 2 9 r el e a s e d b y I D F t o t h e w at er t a bl e ar e t h e m o st dir e ctl y u s ef ul f or m of I D F-r el at e d i n p ut f or t h e C A gr o u n d w at er 
m o d el. · 
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E n vir o n m e nt al M o d eli n g D at a Tr a n s mitt al C o v er P a g e 

N o.: E M D T• R D- 0 0 1 9 R e visi o n N o .: O 
{ Rt q u ut f M D T 1 1 1J m b,r J, o m M o d eli n g T e a m Lt o dtr} 

Titl e: P erf or m a n c e Ass ess m e nt R es ult, f or I n cl usi o n I n C o m p osit e A n a lysis: I nt e gr at e d 
Dis p os a l F a clllt y D at e: 9/ 1 8/ 2 0 1 7 

3. D at a S o urtt S 

List d at a b as es, d o c u m e nts, et c. - pr o vi d e s uffi ci e nt d et o/ 1 t o e n a bl e d at a t o b e l o c at e d O y I n d e p e n d e nt r e vi e w er 

T h e b a s e c as e I n v e nt or y w as a d o pt e d fr o m I n v e nt or y C as e 7 I n R P P· E N V• 5 8 5 6 2 R e v. 3 

T h e 2 0 1 7 I D F P A m o d el b = c a s e o ut p ut s ar e e xt nl ct e d fr o m o ut p ut Ri es ar c hi v e d wit h R P P• C A L C ~ 1 0 3 2 R e visi o n o a n d 
tr a ns mitt e d u f o K o w <. 

D at a F ol d er: ID F a ..... c as e I n p ut a n d r a w o ut p ut •s urf a c e• file s s el e ct e d f or tr a ns mitt al w er e pl a c e d I n a . zi p fil e 

• I n p ut a n d o ut p ut fli es w er e pr o vi d e d b y I D F P A t e a m i n fll e "I D F _ P A_ b as e c as e.. zl p' 
• T his .. zi p fil e c o nt a i ns b a s e c as e ru ns t h at sl m ul all! m a s s ~ • of c o m bi n e d Wil SI.I! f or ms fr o m I D F t o t h e gr o u n(l w at er 

t a bl e. I n di vi d u al s u bf ol d ers f or r a dl o n u cll d es 1- 1 2 9 a n d T c- 9 9 c o nt ai n fil es n e e d e d t o e x e c ut e si m ul ati o ns. T h e 
s u bf ol d er n a m es m at c h t h e b as e c as e si m ul ati o n I Ds u s e d f or U, e P A fil e, I n R P P- c A L C ~ 1 0 3 2: 

o V z p 0 0 _ 1 nf d 0 6 _ g w p 1 5 _ a 1 1 _ 1· 1 2 9 _ P h 1• 2 _ k d 1 
o V 1 p O O _l nf d 0 6 _ g w p 1 5 _ all _ T c - 9 9 _ P hl-2 

D at a F ol d er: P o st· pr o c e s, e d S T O M P r e, ult s 

• P ost- pr o c ess e d S T O M P r e, ufts pr o v i d e d I n a p r oj ect dir Kt or y, • S T O M P M o d el R es ults". 
•  This f ol d er c o nt 3i ns . d at fli es r n at w er e c o n v ert e d fr o m r a w s urf a c e fil es I n or d er t o vi e w b u e c a s e res ults I n a u s er • 

fri e n dl y f or m at. I niti al c o n v ersi o n w as d o n e wl U, t h e P erl s cri pt s urf a c e T o. pl distri b ut e d Wit h S T O M P. T h e . d at fll e, 
w er e t h, n c o n v ut e d t o 2 E x c el (. xis•] fl! es f or T c- 9 9 a n d 1· 1 2 9 r es ults. Wit hi n e a c h s pr e a ds h e et, hi g hli g h t e d c ol u m ns 
A a n d F r e pr e, e nt c al e n d ar y e ar ( a: 1 S u ml 1 1J f a cilit y cl o s ur, I n 2 0 5 1) a n d s ol ut e fl u x t o t h e w at er t a bl e, r es p e cti Y 1! 1 y. 

4. I m p a ct of u u or N o n = of D at a 

D es cri b e t h e I m p ort a n c e of t h e d at a t o t h e m o dtl, r, p ort, a n d/ or o o n d us J a ns w hi c h t h e y s u p p ort. I d e ntif y t h e v al u e o d dt d a n d 
dis c uss t h e i m p o ct.s of n ot u,l n g t h• d at a. 

B a s e c as e r es ults f or gr o u n <l w at e r p at h w a y w e r e c al c ul at e d usi n g t h e 3- 0 S T O M P m o d el of t h e v a d os e z o n e a n d s at ur at e d 
z o n e at ID F. 

P erf or m a n c e ass ess m e nt r es ults c a n b e u, e d t o s u p p ort d e cisi o ns r e g ar di n g b e st m a n a g e m e nt pr a cti c es ( A L A R A] a n d c ost-
b e n efit a n al ysis d uri n g f ut ur e o p er ati o n o n t h e I D F. B e c a us e t h e I D F Is c urr e ntl y i n pr e- o p er ati o n a l st a g es, P A c o n cl usi o ns 
c o ul d als o I nfl u e n c e fi n al d e si g n f e at ur e s of t h e f a cilit y. 

T h e 2 0 1 3 R e c or d of D e cisi o n !" Fi n al T a n k Cl os ur e a n d W a SI.I! M a n a g e m e nt E n vir o n m e nt al I m p a ct St at e m e nt f or t h e H a nf or d 
Sit e, Ri c hl a n d, W as hi n gt o n: R e c or d of O e dsl o n", 7 8 F R 7 5 9 1 3) d e. l g n at o d I D F as U, e p er m a n e nt dis p o ~I d esti n ati o n f or 
si g nif, c a nt l n vo nt o rl es of H a nf or d Sit e c o nr a ml n a n u, t h er ef or e n o n us e of t h e d at a fr o m t h e 2 0 1 7 JD F Pl\ fr o m t h e C o m p osit e 
A n al ysis w o ul d c o n,tit ut e a n u n a c a, pt a bl e o missi o n fr o m U. e sit e- wi d e c o nt a mi n a nt m ass I nv e nt or y. 
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7/; b E n vir o n m e nt al M o d eli n g D at a Tr a n s mitt al C o v er P a g e 

N o,: E M D T- R D-- 0 0 1 9 

/ Rf! Q U < St E M D T n• m b erfr c m M o d e H n g Tt o m L < o d er/ 

lltl e: P erf or m a n c e A s s e s s m e nt R e s ult < f or lr 1tl u sl o n I n C o m p o sit e A n al y si s: I nt e gr at e d 

Di s p o s al F a cilit y 

5. Pri or U s e s 

R e vi si o n N o.: 0 

D at e: 9/ 1 8/ 2 0 1 7 

I de ntif y t h e d at a's pri or us es. D es cri b e w h et h er t h e d at a h a v e b e e n us e d I n si mil ar a p pli c uti o ns b y t h e s d e ntifi c or r e g ul ot o, y 

c o m m u nit y. I n cl u d e t h e ass o ci at e d v erifi c ati o n pr o c ess es a n d pri or r e vi e ws a n d r e vi e w r es ults. 

T h e d at a w er e u s e d i n t h e 2 0 1 7 p erf or m a n c e a s s e s s m e nt ( P A) of t h e H a nf or d l nt e gr.,t e d Dl s p o s. al F a clllt y (I D F) r e p ort e d i n 

R P P · R P T -5 9 9 5 8 R e vi s io n 8. T h e d at a ar e fr o m m o d el o ut p ut s d o c u m e nt e d I n R P P- <: A L C- 6 1 0 3 2 R e vi si o n 0. 

As d o c u m e nt e d i n R P P- C A L C- 6 1 0 3 2, t h e si m ul ati o n s w er e p erf or m e d, c h e c k e d, a n d int er n all y r e vl e = d I n a c c or d a n c e wit h 1 0 

C F R 8 3 0, " N u cle ar S af et y M a n a g e m e nt," a n d S u b p art A, "Q u alit y A s s ur a n c e •; D O E O 4 1 4.l D , " Q u alit y A s s ur a n c e "; A S M E - N Q A-

1- 2 0 0 8 wit h 2 0 0 9 a d d e n d a; ot h,r St at e a n d F e d er al e n vir o n m e nt al r e g ul ati o n s; a n d a s s o ci at e d q u alit y a s s ur a n c e pr o c e d ur e s 

b y W a s h in gt o n Ri v er Pr ot e cti o n S ol uti o n s, L L C ( W R P S J f or pr e p ar ati o n a n d I s s u a n c e of E n vlr o n m e n 1 al M o d el c al c ul ati o n F lie s, 

w hi c h ar e e q u hl al e nt t o t h e pr o c e d ur e s u s e d b y C H 2 M Hill Pl at e a u R e m e di ati o n C o m p a n y. A m o n g ot h er m e a s ur e s, 
I m pl e m e nt ati o n of t h e! e pr o c e d ur e s i n d u d e d v erifi c at io n of I n p ut s, r er u n ni n g b a s e c a s e si m ul ati o n s, a n d v erifi c ati o n of p o st· 

pr o c e s si n g b y a n in d e p e n d e nt c h e c k er n ot I n v ol v e d i n pr e p ar ati o n of t h e m o d e l fil e s a n d u s e of a n I nt er n al s e ni or r e vi e w er. 

R P P- c Al C- 6 1 0 3 2 a n d R P P• R P T- 5 9 9 5 8 w er e al s o e xt er n all y r e vi e w e d b y s u bj e ct m att e r e x p ert s at P a cifi c N ort h w e st N ati o n al 

la b or at or y , S a v a n n a h Ri v er N ati o n a l L a b or at or y, a n d S a v a n n a h Ri v er Sit e. A n l.f R G r e vi e W I s c urr e ntl y s c h e d ul e d t o b e 

I niti at e d I n O ct o b er 2 0 1 7. 

N ot e t h at a s of S e pt e m b er 2 0 1 7, t h e 2 0 1 7 I O F P A h a s n ot c o m pl et e d all of It s r e g ulat or y r e vi e w s I n ell/ di n g t h e D O E- m a n d at e d 

r e vi e w b y a n L F R G c o m m itt e e. T h er ef or e, t h e d o c u m e nt ati o n I s n ot p u bli cl y a v ail a bl e a n d b"' 5 e c a s e a s s u m pti o n s a n d r e s ult s 

ar e s u bj e ct t o c h a n g e . T h e L F R G R e vi e w I s s c h e d ul e d t o b e i niti at e d I n O ct o b er 2 0 1 7. 
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6. D at o A c q uisiti o n Mtrt h o d(• J 

D es cri b e t h e d at a a c q uisiti o n m et h o d a n d ass o ci at e d Q A/ Q c; c o nsi d eri n g t h e f oll o wi n g: 

a. Q u alif/ c orl o ns of p ers o n n el or or g a niz at i ons g e n er otl n g t h e d at a; 
b. T e c h nl c ol a d e q u a c y of e q vl p m e nt a n d pr o c e d ur es us e d; 
c. E n vir o n m e nt al a n d pr o gr o m m at/ c c o n diti o ns If g er m a n e t a t h e d atr, q u a/ft y; 
d. T h e e xt e nt t o w hl cfl a c q uisiti o n pr o c ess es r efi e ct m o d eli n g r e q uir e m e nts; 
e. T h e q u alit y a n d r el/ a blllt y of t h e m e as ur e m e nt c o ntr ol pr o gr a m; 
f. T h e d e gr e e t o w hi c h I n d e p e n d e nt a u dits of t h e pr o c ess w er e c o n d u ct e d; 
g. E/lt ertt a n d r eli a bilit y of t h e ass o ci at e d d o c u m e nt ati o n. 

T h e d at a d e v el o p m e nt a n d m a n a g e m e nt u s e d f or t he I D F P A a d h er e s t o E P A a n d D O E g ui d a n c e a n d r e q uir e m e nt s pr o v id e d I n 
S e cti o n 1 0 of t h e I D F P A. 

a. M o d eli n g st aff ar e r e q uir e d t o p arti ci p at e I n tr ai ni n g t o e n s ur e Q A/ Q C pr o c e s s e s a n d r e q uir e m e nt s f or m o d el 

d e v el o p m e nt ar e c o m m u ni c at e d a n d f oll o w e d. S el e cti o n of P A m o d e ler s, a ut h or s, c h e c k er., a n d r e vi e w er s i s b a, e d 

o n q u allfl c atl o n b y e d u c ati o n a n d pr of e s si o n al e x p eri e n c a a s d o Cl J m e nt e d I n att a c h m e n u t o R P P- R P T- 5 9 9 5 8 a n d 
R P P- <: A L C ~ 1 0 3 2. 

b. S T O M P s oft w ar e u s e d t o c al c ul at e v a d o s e f at e a n d tr a n s p ort m e et s s af et y a n d s oft w ar e r e q uir e m e nt s of A S M E-

N O A•l- 2 0 0 8 w it h 2 0 0 9 a d d e n d a a n d D O E O 4 1 4. 1 0. T e c h ni c al a s s u m pti o n s a n d i n p ut s w er e r e vi e w e d b y a n I nt er n al 
s e ni or r e vi e w er a n d e xt er n al p e er r e vi e w er s. 

c. R P P- R P T- 5 9 9 5 8 d e s c ri b e s e n vir o n m e nt al c o n diti o n s a n d u n c ert ai nt i e s a s s o ci at e d wit h t h e n u m er o u s I n p ut s t o t h e 

2 0 1 7 I O F P A m o d el s a n d t h e a s s u m pti o n s a d o pt e d I n t h e b a s e c a s e si m ul ati o n s. I n 2 0 1 3, 7 8 F R 7 5 9 1 3 d e si g n at e d 

I D F a s t h e p er m a n e nt di s p o s al d e sti n ati o n f or l o w a cti vit y w a st e fr o m W T P a n d ot h er s e c o n d ar y w a st e, P h a s e 1 

c o n str u cti o n of I D F w a s c o m pl et e d I n 2 0 0 6, b ut c o n str u cti o n of f urt h er p h a s e s a s s u m e d i n t h e P A l s d e p e n d e nt o n 

a ct u al w a st e g e n er at e d b y W T P, w hi c h I s n ot y,it o p er ati o n al I n 2 0 1 7. Di s p o s al of w a st e i n I D F r e q uir e s 

a ut h ori z ati o n vi a u p d at e s t o t h e e xi sti n g R C R A p er mit a n d D O E Di s p o s al A ut h ori z ati o n St at e m e nt I s s u e d pri or t o t h e 

2 0 1 3 R o c or d of D e ci si o n. As of S e pt e m b er 2 0 1 7, t h e 2 0 1 7 IO F P A h a s n ot c o m pl et e d all r e g ul at or y r e vi e w s r e q uir e d 

t o a p pr o v e t h e P A or o bt ai n s u c h a ut h ori z atl o n 1. F ut ur e pr o gr a m m ati c c o n diti o n s m a y diff er fr o m t h o s e a s s u m e d i n 
t h e 2 0 1 7 I D F P A i n w a y s t h at c o ul d aff e ct t h e n at u r e, q u a ntit y, or s p atl al arr a n g e m e nt of w a st e s I n I O F a n d t h u s 
aff e ct t h e si m ul at e d c o nt a mi n a nt r el e a s e s a n d lm p a c: 1 5 t o gr o u n d w at er. 

d. D O E/ R L- 2 0 1 1- S O d o c u m e nt s t h e c a p a bilit y of t h e S T O M P c o d e t o m e et I d e ntifi e d attr ib ut e s a n d crit eri a. T e c h n i c al 

a s s u m pti o n s a n d i n p ut s w er e r e vi e w e d b y a n I nt er n al s e ni or r e vi e w er a n d e xt er n al p e er r e vi e w er s. 

e. Q\ J allt y of u n d erl yi n g d at a u s e d I n m o d el I n p ut I s a d dr e s s e d I n m ulti pl e d at a p a c k a g e s cit e d I n R P P. « P T- 5 9 9 5 8. 
S T O M P s oft w ar e I s r e gi st er e d i n t h e H a nf or d I nf or m ati o n S y st e m s I n v ent or y, u n d er c o ntr oll e d m a n a g e m e nt b y 

C H P R C. P A m o d eli n g attri b ut e s ar e c o m pli a n c e wit h t h e f oll o wi n g Q u alit y A s s ur a n c e d o c u m e nt s: 

I. E P A G ui d a n c e f or Q u alit y Ass ur a n c e Pr oj e ct Pl a ns f or M o d eli n g (f. P A/ 2 4 0/ R- 0 2/ 0 0 7) 

II. C H P R C Pr o c e d ur e f o r C o ntr oll e d S cjt w or e M a n a g e m e nt ( P R C· P R O·I R M-3 0 9) 

Ill. D O E m a n a g e m e nt e x p e ct ati o n s f or c o m pli a n c e I n E M Q u alit y Ass ur a n c e Pr o gr a m I E M- Q A- 0 0 1) 

I. Si m ul ati o n I n put s a n d o ut p ut s w er e c h e c k e d b y a n I n d e p e n d e nt c h e c k er w h o di d n ot p arti ci p at e I n pr e p ari n g t h e 

m o d el I n p ut fll e.s. Si m ul ati o n i n p ut s a n d r e s ult 5 w er e r e vi e w e d b y a n I nt er n al s e ni or r e vi e w er a n d e xt er n al p e er 

r e vi e w er s. I n a c c or d a n c e wit h T F C- P L N- 1 5 5, W R P S q u alit y a s s ur a n c e p er s o n n el pr o vi d e d o v er si g ht i n cl u di n g t w o 
i n d e p e n d e nt s ur v eill a n c e s a n d m ulti p l e w or k sit e a s s e s s m e nt s. 

g. T h e 2 0 1 7 I O F P A r e s ult s ar e d o c u m e nt e d I n R P P- R P T- 5 9 9 5 8 R e vi si o n A, R P P- C Al C- 6 1 0 3 2 R e v. o, a n d a s s o ci at e d 
m o d el p a c k a g e r e p ort s, e n vir o n m e nt al m o d el c al c ul ati o n fil e s, d at a p a c k a g e s, e n vir o n m e nt al m o d eli n g d at a 

tr a n s mitt al s, a n d ot h er d o c u m e nt s cit e d t h er ei n. T h e d o c u m e nt ati o n I s v erifi e d b y I n d e p e n d e nt c h e c k er s a n d 
r e v i e w ed b y I nt er n al s e ni or r e vi e w er s a n d e xt er n al p e er r e vi e w er s. A s of S @ pt e m b er 2 0 1 7, t h e 2 0 1 7 I D F P A h a• n ot 
c o m pl et e d all r e g ul at or y r e vi e w s I n cl u di n g r e vi e w b y a n L F R G c o m mitt e e. 

F or d at a b as es, I d e ntif y q u er y l a n g u a g e us e d t o o bt ai n d at a fr o m d at o b O J e { S Qt, et c.), bri efl y d esr:rl b e t h e q u "' Y d es cri pti o n 
a n d ott o c h c o p y 

N ot a p pli c a bl e. 
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2 ~ ·-~~ E n vi ro n m e nt al M o d eli n g D a t a Tr a n s mitt a l C o v e r Pa g e 

N o.: E M D T- R D- 0 0 1 9 R e vi si o n N o.: 0 

/ R e q u e st E M O T n u m b er fr o m M o d ell n Q T e a m L < a dtr] 

Tit le: P erf or m a n c e A s s e s s m e nt R e s ult s f or I n cl u si o n I n C o m p o sit e A n al ysis: Int e gr at e d 

Dis p os al F a cilit y D a te: 9/ 1 8/ 2 0 1 7 

7. C orr o b or uti n g D at a 

I d e ntif y o nrl di s c u 5 5 a n y c orr o b or ati n g d at a s et s. Pr o vi d e or, y d o c u m e nt ati o n t h at c o nfir m s t h e c orr o b or ati n g d at a s u b st o ntl ot e 

e xi sti n g p ar a m et er v al v e s, di stri b uti o n s, or d at a q o ollt y 

D at a P a c k a g e s, r e p ort s, a n d lit er at ur e wit h c orr o b or ati n g d at a r ef er e n c e d I n t h e v a d o s e z o n e a n d s at ur at e d i o n e f at e a n d 

tr a n s p ort m o d e lin g I n clu d e d: 

P N N L - 1 3 0 3 7 R e v . 2, P N N L 1 4 7 4 4, P N Nl- 1 4 9 6 0, P N N L- 1 5 2 3 7, P N N L- 2 3 7 1 1, R P P· 2 0 6 9 1 R e v. 1 a n d R P P- 5 & 5 6 2 R e,. 3. 

F a y er, M J. a n d G. W. G e e, 2 0 0 6, " M ulti pl e- Y e ar W at er B al a n c e of S oil C o v ers I n a S e mi ari d S etti n g.• J o ur n al off n vlr o n m e nt ol 

Q u alit y, V ol. 3 5 , N o. 2, p p .3 6 6- 3 7 7. 

Z h a n g, z. F. a n d R. K h al e el, 2 0 1 0, " Si m ul ati n g fi e ld- s c al e m oi st ur e fl o w usi n g a c o m bi n e d p o w er- a v er a gi n g a n d t e n si o n al 

c o n n e ct Mt y-t ort u o slt y a p pr o a c h, " W at er R e s o ur c e s R e s e ar c h, V ol. 4 6, W 0 9 5 0 5, p p, 1- 1 4 

x a. D at a Q u alit y C or ui d er ot/ o n s 

Di s c u s s d at a q u alit y c o n si d er ati o n s n ot I d e ntifi e d i n ot h er s e cti o n s. I n cl u d e di s c u s si o n of d at a q u alit y I n di c at or s (I. e., o c c ur o c y, 

pr e ci,i o o, r e pr e s e nt oti w m e s s, c o m pl et e n e s s, a n d c o m p or o bl/lt y). 

R P P- R P T- 5 9 9 5 8 r e p ort s s e n siti vit y a n d u n c ert ai nt y a n al y s e s of t h e I n p ut s a n d a s s u m pti o n s of t h e 2 0 1 7 ! O F P A m o d el b a s e c a s e 

a n d I n cl u d e s di s c u s si o n of a c c ur a c y, r e pr e s e nt ati v e n e s s, et c. of t h e sl m ul atl o n r e s ult s . Fl u x es t o t h e w at er t a bl e ar a c al c ul at e d 

wit h hi g h pr e ci si o n b ut ar e a c c ur at e t o o n l y 2 or 3 si g nifi c a nt di elt s at t h a m o st a n d s u bj e ct t o c o n c e pt u al u n c ert ai nti e s 

aff e cti n g t h e fir st di gi t, t y pl c al of ot h er P A sl m ul atf o n r e s ult s. Si m ul ati o n ti m e s ar e s p e cifi e d e x a ctl y, h o w e v er t h e c u m u lati v e 

u n c ert ai nti e s i n t h e c o nt a m in a nt tr a n s p ort c al c ul atl o n s i m pl y ti mi n g of r e s ult s o v er t h e l, 0 0 0-y e ar ti m efr a m e Is li k el y 

u n c ert ai n t o t h e n e ar e st d e c a d e or m or e. A s s u m pti o n s a d o pt e d f or t h e b a s e c a, e p ar a m et eri z ati o n ra n g e d fr o m 

r e pr e s e nt ati v e t o r e a s o n a bl e c o n s er v ati v e. T h e b a s e c a s e d o e s n ot r e pr e s e nt a c e ntr al t e n d e n c y or m o st ll k el y c a s e, alt h o u g h 

a s s h o w n I n t h e pr o b a bili sti c u n c ert ai nt y a n al y s e s t h e b a s e c a s e r e s ult s ar e sl mllart o t h e m e a n of t h e p r o b a blll sti c r e s ult s. It 

is t h e r e s p o n si bilit y of t h e d at a u s er t o d et er m in e w h et h er t h o s e a s s u m pti o n s ar e r e a s o n a bl y c o n si st e nt wit h t h o s e of ot h er 

I n p ut s f or t h e C o m p o sit e A n al ysis . 
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E n vir o n m e nt al M o d eli n g D at a Tr a n s mitt al C o v er P a g e ~ ~-!!--

N o.: E M O T- R D- 0 0 1 9 R e visi o n N o.: 0 
{ R, q u e st E M D T n u m b e- f r o m M o d e/I n g T < O m _, 

Tltl e: P erf or m a n c e Ass ess m e nt R es ults f or l n cl usl o n I n C o m p osit e A n al ysis: I nt e gr at e d 
Dis p os al F a clllt y D at e : 9/ 1 B/ 2 0 1 7 

9. A s s u m pti o n s a n d U mlt atf o n s a n D at a U/ 1 6 

D o c u m, nt k n o w n u n c ert ai nti e s, o s s u m ptl o n s, c o n str ol ntt or li mit s o n d at a. 

S u m m ari es of k e y u n c ert ai nti es a n d k e y ass u m pti o ns c a n b e f o u n d I n S e cti o ns 1. 9 a n d 2, 8 of t h a I D F P A, r as p 1 1 ctl v el y. B as e 
c as e ass u m pti o ns a ni d et all e d I n S e cti o n s. 2. 1 of t h e P A. Si g nifi c a n c e of k e y ass u m pti o ns I s dis c uss e d I n S e cti o n 8. 4. A s of 
S e pt e m b er 2 0 1 7, t h e 2 0 1 7 I D F P A h as n ot c o m pl et e d all r e g ul at or y r e vi e ws I n cl u di n g r e vi e w b y a n L F R G c o m mitt e e. 
T h er ef or e, t h e d o c u m e nt ati o n Is n ot p u bli cl y a v ail a bl e, a n d b as e c as e a m, m ptl o n s a n d r es ults ar e s u bj e ct t o c h a n g e, 

.. Il a. _ C o nfi & Ur al k m· It e m S u b mitt al: 

D at a ~\.If\\ C ar-\- e c / o a + u V <- o"°' d er 
Pr o vi d er 

~ -
s u b mitt al 

1 0- 1 1- · ~ 
0 1, 1[ 

l >Jit• C o nfl gllr ati o .n It e m R e vi e w • ~ d· v ert n c atl u m 

J O. V e n'fl mtl o n Pr o c ess 

~ s cri b e st e p s t a k e n t o v erif y t h at t h e s e d at a ar e a p pr o pri at e f or I nt e n d e d u s e, n oti n g a n y {/ mlt otl o n s 

R e vi e w e d all cit ati o ns a n d s e cti o n n u m b ers pr o vi d e d, r e q u est e d a d dltl o n al d et all b e pr o vi d e d I n s o m e ar e as. 
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7 6 b E n vir o n m e nt al M o d eli n g D at a Tr a n s mitt al C o v er P a g e !: ~l.. _ 

N o.: E M D T- R D- 0 0 1 9 R e vi si o n N o.: 0 

{ R e q v•rt E M D T n u m bt r f r o m M o d e/I n g T e o m L e a d er} 

TIil e: P erf or m a n c e A s s e s s m e nt R e s ult s f or I n cl u si o n I n C o m p o sit e A n al y si s: I nt e gr at e d 

Dis p os al F a cilit y D at e: 9/ 1 8/ 2 0 1 7 

1 1. S u m m o r y of D ot a Rtt ~ w 

T h e r e vi e w s h all e ns ur e t h ot t h e r e p ort m e et o t h e list e d crit eri a. C o nsi d er otl o n I n cl u d es e ns uri n g t h 1 1t t h e d att; c oll e cti a n 
m et h o d e m pl o y e d w as a p pr o pri at e f o r t h e t y p e of d at u b ei n g C 0 1 1 Sl d er ~ a n d c o nfi d e n c e I n t h e d at a o c q u /sit/ o n a n d 

s u b s ~ u e nt pr ott S Sl n g m et h o d ol o g y t s w arr a ntttl. 

I s d o c u m e nt ati o n t e c h n k: all y a d e q u at e, c o m pl et e, a n d c orr e ct ? [ x) Y e s I I N o 

Ar e u n c ert a inti e s a n d ll mlt atl o n s o n a p pr o pri at e u s e of d at a di s c u s s e d ? { x I Y es I I N o 

Ar e t h e a s s u m pti o n s, c o n str a int s, b o u n d s, or li mit s o n t h e d at a i d e ntifi e d ? 

[ X I Y e s I I N o 

D at a A p pr ol! DI of D at a C o nfi g ur ati o n It e m 
R e vi e w er 
A p pr o v al 

L 1 1 0 Df J. L E HI M, Ji: J J f J C!, I £ ~ 7 £ > 7' 

/ i o/ 1 1 l ; . / 4( 

S I G ~ D A tt r 

E M D T a c c e pl e d f or C o m p o sil e A n al y si s i n p ul 
i n D at a R e a di n e s s R e vi e w o n 1 1/ 2 0/ 2 0 1 7. 
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~ e.. ~ ~I. E n vi r o n m e nt al M o d eli n g D at a T r a n s mitt al C o v e r P a g e 

N o .: E M D T- G R- 0 0 3 5 R e vi si o n N o.: 0 

/ R e q u e st E M D T ,w m b e r f r o m M o d eli n g T e a m l e o d etj 

Titl e: W a st e Sit e a n d Str u ct ur e F o ot p ri n t Sh a p e fil e s f or I ncl u s i o n i n U p d at e d C o m p o sit e 
D at e: 0 6/ 2 4/ 2 0 1 9 A n a l ysi s 

D at a C o nfi g u r ati o n It e m S u b mitt al: 

D at a J o s e L o p e z/ G I S A n a l yst 

P r o vi d e r N A M E'/ P O SI T IO N 

S u b mitt al \._, ' .., _ _ _, c;,- 2. Y-l'I 
, Sl ~ A T U R E \/ , =,,- C A T E 

D at a C o nfi g u r ati o n It e m R e vi e w a n d V e rifi c ati o n: 

1 0. V erifi c ati o n Pr o c ess 

D es cri b e s t e ps t ok e n t o v erif y t h at t h e s e d at a a r e a p pr o pri a t e f or i nt e n d e d us e, n oti n g o n y li mit ati o ns 

h e v ~ w.,. J 2. ~,'f tl o c, v;,, c.,,, + ,,.,, ~ -tl u. / o-/ 4.. ~ o v,: r, A e O h y )'/ q.,,- J o ll y c e 
0, 1 , J vl y, H,., J o 1ff. ' 1l,.,t 1' 1. £,.,,,,,,. +, o, , ' 7 >i'( 1(f e)/ Ji e' <'-I/ J , ·') R r c. e,,,.,t/. e . 

1 1, S u m m ar y of D at a R e vi e w 

T h e r e vi e w s h all e ns ur e t h at t h e r e p ort m e et s t h e list e d cri t eri a. C o nsi d er ati o n i n cl u d es e ns uri n g t h at t h e d at a c oll e cti o n 
m et h od e m pl o y e d w a s a p pr o pri at e f or t h e t y p e of d at a b ei n g c o nsi d e r e d a n d co nfi d e n c e i n t h e d at a a c q uisiti o n a n d 
s ub s e q u e nt pr o c es sin g m et h o d ol o g y is w arr a nt e d. 

I s d o c u m e n t ati on t e c hr,i c all y a d e q u at e, c o m p let e, a n d c o rr ectl t xf v e s I ] N o 

Ar e u n c ert ai nt ie s a n d ll mlt atl on s o n a p pr o pri at e u s e of d at a di s c u s s e d/ [ > q Y e s [ l N o 

Ar e t h e a s s u m pt io n s, c o n str ai nt s, b o u n d s, or li mit s o n t h e d at a i d e ntifi ed ? f: > 9 Y e s [ I N o 

D at a A p pr o v al of D at a C o nfi g ur ati o n It e m 
R e vi e w e r 

A p pr o v al 

l. e o n q..-J 1/ 2/ u / ?. e- E n r 1 1 u..' U "' 

N A M E/ P O S I~/ / 2.- _ V 

C. ,/ 2,; /,; o 1 ? 

SI G N A T U R E / 7 D A T E 
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2 ~ ~ •(l - E n vi r o n m e nt al M o d eli n g D a t a T r a n s mitt al C o v e r P a g e 

N o.; E M D T -G R - 0 0 3 5 R e v isi o n N o .: 0 

{ R e q u est £ M D T n u m b er fr o m M o d eli n g T e a m L e a d er} 

T itle: W a st e Sit e a n d Str u ct ur e F o ot pri nt S h a p e/ if e s f or l ncl u sl c n i n U p d at e d C o m p o si t e 
D at e; 0 6/ 2 4/ 2 0 1 9 A n a ly s i s 

1. D at a D es cri pti o n 

Pr o vi d e t h e d es cri pt i on of d ot a s et or d at a t y p e. 

E h s it  i s a s h a p efil e of k n o w n or s u s p e ct e d w a st e sit e s a cr o s s t h e H a nf or d sit e ( 3, 3 9 0 f e at ur e s i n t hi s v er s i o n). B g g e n e x s i s a 

s h a p efi l e of e x i sti n g b uil di n g s/ str u ct ur e s a cr o s s t h e H a n f or d si t e ( 2, 4 4 3 f e at ur e s i n t hi s v er s io n). 

2. D at a I nt e n d e d Us e 

I d e ntif y t h e d at a' s i nt e n d e d us e . D es cri b e t h e r ati o n al e f or its s el e cti o n a n d h o w t h e d at a w ill b e i nc or p or ate d i nt o o m o d el, 
r e p o n, o r d at a b as e. I n cl u d e dis c ussi o n of t h e e ~t e nt t o w hi c h t h e d at a d e m o n st r at e t h e p r o pe ni e s of i nt e r e st. 

T h e s e s h a p efil e s pr o v id e t h e f o ot pri nt s t o id e n tif y f e at ur e s c o m m o nl y m o d e l ed/r e p ort e d . T h e y id e ntif y t h e lo c ati o n of w h er e 

t h e s e f e at ur e s ar e o n t h e H a nf o r d sit e a n d t h e e xt e nt of t heir d o m ai n s. 

3. D at a S o ur c e s 

Lis t d at a b as es, d o c u m e nts, et c. - pr o vi d e s uffi ci e nt d et ail t a e n a bl e d at a t a b e l o c at e d b y i n d e p e n d e nt r evi e w e r 

T h e s e w er e o bt ai n e d a s p art of t h e d at a tr a n sf er t o cr e at e th e 2 0 1 7 HI G R V. T h e s e fil e s w er e or igi n all y s e nt a s a f e at ur e 

d a t a s et  wit hi n a n Ar c GI S g e o d at a b a s e b y M ar g o A y e at Ja c o b s, t o J o s e L o p e z at I N T E R A vi a e m ail o n 7/ 2 6/ 2 0 1 8. 

T h e or i gin a l g e o d at a b a s e a n d s h a p efil e s c a n b e f o un d at: 

S:\ P S C\ C H P R C. C 0 0 3 .H A N O F F\ R e l.0 4 4\ HI G K V : Wl 7\l) at a\ M ar g o A y e @ J a c o b s 

4. I m p a ct of Us e o r N o n us e of D at a 

D es cri b e t h e i m p ort a n c e of t h e d at o t o t h e m o d el, r e p o n, a n d/ or c o n cl usi o ns w hi c h t h e y s u p p o n. I d e ntif y t h e v al u e a d d e d a n d 
dis c uss t h e i m p acts of n ot usi n g t h e d at a. 

T hi s d at a s et h a s s u p p ort e d, a n d st ill s u p p ort s, a v ar iet y of H a nf or d pr oj e ct s. T h e s e c a n b e u s e d a s vi s u al ai d s b y g e n er at in g 

fi g ur e s f or r e p ort s, p r e s e nt ati o n s, or f or di s c u s si o n s . Attri b ut e s, s u c h a s i nv e nt or y, ar e al s o m a p p e d t o th e s e f e at ur e s t o 

e v a lu at e t h eir i mp a ct. E x cl u di n g t hi s d at a s et w o ul d i m pa ct a pr o je ct' s a bil it y t o i d e ntif y a sit e s p at iall y wit h a r eli a b l e s o ur c e. 

5. Pri or Us es 

I d e ntif y t h e d at a's pri or us es . D es cr ib e w h et h er t h e d at a h a v e b e e n us e d i n si mil ar a p pli c ati o ns b y t h e s ci e ntifi c or r e g ul at or y 
c o m m u nit y. I n cl u d e t h e o s s o clar e d v erifi c ati o n pr o c ess es a n d p rior r e vi e ws a n d r e vi e w r es ults. 

E h s lt a n d b g g e n e x s h a v e b e e n u s e d t o s u p p ort t h e H a nf or d Gr o u n d w at er A n n u al R e p ort s. F i g ure s i n t h e r e p ort in c or p or at e 

t h e s e d at a s et s. T h e H a nf or d I nt era cti v e Gr o u n d w at er Vi e w er ( HI G R V) of t h e a n n u a l r e p ort a l s o u s e t he s e d at a s et s. 
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E n vi r o n m e nt al M  o d e li ng D at a T r a n s mitt al C o v e r P a g e 

N o.: E M O T- G R- 0 0 3 5 

{ R e qt. Je s t E M D T n u m b e r f r o m M o dt!li n g Tt! a m Lt! a d er] 

Titl e : W a st e Sit e a n d Str u ct ur e F o ot pr int S h a p efil e s f or ln cl u si c n i n U p d at e d C o m p o sit e 

A n a l y si s 

6. D at a A c q uisiti o n M et h o d(s) 

D es cri b e t h e d at a a c q uisiti o n m et h o d a n d ass o ci at e d Q A/ Q C, c o nsi d eri n g t h e f oll o wi n g: 

a. Q u alifi c ati o ns of p ers o n n e l or or g a niz ati o ns g e n er ati n g t h e d at a; 
b. T e c h ni c al a d e q u a c y of e q ui p m e nt a n d pr o c e d ur es us e d; 

c. E n vir o n m e nt al a n d pr o gr a m m ati c c o n diti o ns if g er m a n e t o t h e d at a q u alit y; 
d. T h e e xt e nt t o w hi c h a c q uisiti o n pr o c ess es r efl e ct m o a' eli n g r e q uir e m e nts; 
e. T h e q u alit y a n d r eli a bilit y of t h e m e a s u r e m e nt c o ntr cl pr o gr a m; 
f T h e d e gr e e t o w hi c h i n d e p e n d e nt a u dits of t h e pr o c e 1s w e r e c o n d u ct e d; 

g. E xt e nt a n d r eli a bilit y of t h e ass o ci at e d d o c u m e nt ati o n. 

R e v i si o n N o .: 

D at e: 

0 

0 6/ 2 4/ 2 0 1 9 

F or d at a b as es, i d e ntif y q u er y l a n g u a g e us e d t o o bt ai n d at a fr o m d at a b as e ( S Q L, et c.}, bri efl y d es cri b e t h e q u er y d es cri pti o n 
a n d att a c h c o p y 

A s m e n t io n e d i n s e cti o n 3, t h e s e fil e s w er e gi v e n t o I NT E R A b y M a r g o A y e. M ar g o A y e i s t h e GI S P L e a d S oil a n d Gr o u n d W at er 

at J a c o b s. M a r g o r etri e v e d t hi s d at a fr o m t h e Mi s si o n S u p p ort .~lli a n c e ( M S A) C e ntr al M a p pi n g S er vi c e s s er v er. E h sit w a s 

r etri e v e d o n 1 2/ 1 4/ 2 0 1 7 a n d b g g e n e x s o n 1 2/ 1 7/ 2 0 1 7. 

7. C orr o b or ati n g D at a 

l d e nti} Y a n d dis c uss a n y c orr o b or ati n g d at as ets. Pr o vi d e a n y d c c u m e nt ati o n t h at c o nfir ms t h e c orr o b or ati n g d ot a s u bst o nti ot e 
e xi sti n g p a r a m et e r v al u e s, di st ri b uti o n s, o r d at a q u alit y. 

N ot a p pl i c a bl e. 

8. D at a Q u alit y C o n si d e r ati o n s 

Dis c uss d at a q u alit y c o nsi d er ati o ns n ot i d e ntifi e d i n ot h er s e cti o ns. I n cl u d e dis c ussi o n of d at a q u alit y I n di c ators {i. e., a c c ur a c y, 
pr e cisi o n, r e pr es e nt ati v e n ess, c o m pl et e n ess, a n d c o m p ar a bilit y). 

W a st e si t e ( a n d str u ct ur e) d at a ar e c o m pi le d u si n g a v ari et y of m et h o d s in cl u di n g t ra n sl ati o n s fr o m a n n ot at e d fi el d m a ps , 
e sti m at e s b a s e d o n p u bl is h e d r e p ort s, a n d di giti zi n g fro m a er i al p h ot o gr a p h y/ s c a n n e d dr a wi n g s/ g l o b al p o siti o ni n g s ur v e y s. 

M a p p e d l o c ati o n i s b a s e d o n t h e b e st a v ail a bl e i nf or m ati o n at t h e t i m e. A s n e w d at a b e c o m e s a v ail a b l e, m a p p e d lo c ati o n i s 

m o d ifi ed t o a c c o u nt f or n e wl y id e nt ifi e d Inf o r m at io n. 

9. A Ss u m ptl o ns a n d Li mit ati o ns o n D at a Us e 

D o c u m e nt k n o w n u n c e rt ai nti e s, a s s u m pti o n s, c o n st r ai nt s o r li mits o n d at a. 

D u e t o t h e e x p la n ati o n i n s e cti o n 8, t h er e m a y b e a l e v el of u n c ert ai nt y b e hi n d t hi s d at a s et. N o n e of t h e m a p p e d l o cati o n s a r e 

a b s ol ut e. F e at ur e s m a y h a v e c h a n g e d/r e m o v e d/ a d d e d t hr o u g h o ut diff er e nt it er ati o n s of t hi s d at a s et. 
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E n vi r o n m e nt al M o d eli n g D at a T r a n s mitt al C o v e r P a g e 

N o.: E M D T· B C- 0 0 3 3 R e vi si o n N o.: 0 

T itl e: D at a S o u r c e s f or A c c o u nti n g f or R e c h ar g e S p at i al a n d T e m p or al V ar i a bilit y at t h e 
D at e: 1 2/ 1 6/ 2 0 1 9 H a n f or d Sit e (I n p ut s t o t h e R e c h ar g e E v ol uti o n T o ol) 

1. D at a D e s c ri pti o n 

Pr o vi d e t h e d e s c ri pti o n of d at o s et o r d ot a t y p e. 

T h e i n p ut s i n cl u d e d i n t hi s E n vi ro n m e nt al M o d e lin g D at a Tr a n s mitt al ( E M D T) i n cl ud e 2 gr o u p s of d at a: 

I l. T h e P erf o r m a n c e A s s e s s m e nt ( P A) R e c h ar g e z o n e s 

2. T h e Int eri m S urf a c e B arri er s 

T h e P A r e c h ar g e z o n e s ar e d efi n e d a s s h a p efil e s wit h attri b ut e fi el d s r e pr e s e nt k e y y e ar s i n t h e P A m o d el s w h er e r e ch ar g e 

r at e s c h a n g e ( e. g. 1 9 4 3, 2 0 2 0, 2 0 5 0, et c.). V a l u e s of t h e attri b ut e fi eld s c orr e s p o n d w i t h t h e r e c h ar g e r at e s th at s h o u l d b e 

a p pli e d wit h t h eir c orr e s p o n di n g p o l yg o n f e at ur e at t h e ti m e in di c at e d b y t h e n a m e of t h e a ttri b ut e c ol u m n ( e. g. attri b ut e 

n a m e of 2 0 5 0 w i t h a v al u e of 0. 5 r e pr e s e nt s a p ol y g o n i n t h e s h a p efil e w h o s e e ntir e ar e a s h o u l d b e a r e c h ar g e r at e of 0. 5 

m m/ yr i n th e y e ar 2 0 5 0). T h e P A' s I n cl u d ed i n t hi s s h a p efil e ar e t h e E n vir o n m e nt al R e st or at io n Di s p o s al F a ci lit y ( ER D F), W a st e 

M a n a g e m e nt Ar e a C ( W M A C), a n d I nt e gr at e d Di s p o s al F a cilit y {I D F). 

T h e int eri m s urf a c e b arri er s ar e al s o r e pr e s e nt e d a s a s h a p efil e d at a s et. Attri b ut e fi el d s i n cl u d e a n a m e fi el d ( a s s o ci at e d wit h 

t h e a s s o ci at e d H a nf or d f a cilit y t o b e c o v e r ed), t h e c o n str u cti o n y e ar (" C O N S T R Y E A"), a n d t h e t y p e of c o v er. 

z. D at o I nt e n d e d u s e 

I d e ntif y t h e d at a' s i nt e n d e d u s e . D es cri b e t h e r ati on al e f o r it s s el e cti o n a n d h o w t h e d ot o will b e i n c o r p o r at e d i nt o o m o d el, 
r e p o rt, o r d at a b a s e. I n cl u d e di s c u s si o n of t h e e xt e nt t o w hi c h t h e d ot o d e m o n st r at e t h e p r o p e rti e s of i nt e r e st. 

T h e int e n d e d u s e of t h e P A . 1n d i nt cr l m s u rf o c c b ~ r d e r s h a p efi l e d at a s et s i s t o p r o vi d e ! p etl ot c m p o r ol i nf o r mlltio n r e l e v a nt t o 

r e c h a r g e e sti m ati o n w it hin t h e e xt e nt s of t h e s e d at a s et s. 
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C H 2 M H, u _ _ E n vi r o n m e nt al M o d eli n g D at a T r a n s mitt al C o v e r P a g e 

N o .: E M D T -B C -0 0 3 3 R e vi si o n N o.: o 

Titl e : D at a S o ur c e s f or A c c o u nti n g f or R e c h ar g e S p ati al a n d T e m p or a l V ar ia bilit y at t h e 

H a nf or d Sit e (I n p ut s t o t h e R e c h ar g e E v o lut io n T o ol) 
D at e: 1 2/ 1 6/ 2 0 1 9 

3. D at a S o v r c e s 

Li st d a ta b a s e s, d o c v m e nt s, et c. - p r o vi d e s uffi ci e nt d e t ail t a e n a bl e d at a t o b e l o cat e d b y i n d e p e n d ent r e vi e w er 

I nf or m ati o n f or t h e P A r e c h ar g e z o n e s i s d e s cri b e d i n t h e f oll o wi n g d o c u m e nt s: 

• E R D F: P erf or m a n c e A s s e s s m e nt f or t h e E n vir o n m e nt a l R e st or ati o n Di s p o s al F a cilit y, H a nf or d 

Sit e, W a s hi n gt o n ( W C H- 5 2 0) 

• W M A C: P erf or m a n c e A s s e s s m e nt of W a st e M a n a g e m e nt Ar e a C, H a nf or d Si t e, W a s hi n gt o n 

( R P P- E N V -5 8 7 8 2) 

•  I D F: V a d o s e z o n e a n d s at ur at e d z o n e fl o w o n d tr a n s p ort c al c ul oti o n s f or t h e I nt e gr at e d 

Di s p o s al F a cilit y P erf or m a n c e A s s e s s m e nt ( R P P- C A L C- 6 1 0 3 2) 

S u p p orti n g i nf or m ati o n f or t h e i nt eri m s urf a c e b arri er s c o m e s fr o m s at ell it e i m a g er y, vi e w a bl e o n 

w w w. g o o g le. c o m/ m a p s a s of D e c e m b er 1 6, 2 0 1 9 ( o nl y f or e xi sti n g b ar ri ers). B arri er s wit h a n e x p e ct e d 

in st all ati o n d at e h a v e a p pr o xi m at e s p at ial c o v er s c orr e s p o n di n g wit h t h e e xt e nt of t a n k s wit hi n t a n k 

f ar m s t h at ar e pl a n n e d t o b e c o v er e d. T e m p or al i nf or m ati o n s u c h a s t h e st art or e n d y e ar 

c or re s p o n di n g wit h s urf a c e b arr ier c o n str u cti o n c o m e s fr o m t h e Tri- P art y A gr e e m e nt { T P A) mil e st o n e s 

( M- 0 4 5-9 3) a n d t h e H a nf or d Sit e Di s p o siti o n B a s eli n e f or C o m p o sit e A n al y si s; C P- 6 0 2 5 4 ( dr aft i n 

pr o gr e s s). 

4. I m p a ct of U s e o r N o n v s e of D at a 

D e s c ri b e th e im p o rt a n c e of t h e d at a t a th e m o d el, re p o rt, an d/ o r c on c l usi o n s w h i ch t h e y s u p p o rt. Id e ntif y t h e v alu e o d d e d a n d 

di s c u s s th e i mp a ct s of n ot u si n g  t h e d at a. 

T h e i m p ort a n c e of t h e d at a d e s cri b e d i n t hi s E M D T i s it s e a s e of a p pli c at io n . I n c o ntr a st t o t h e r e p ort s 

m e nti o n e d a s s o ur c e s f or t h e s h a p efil e s d e s cri b e d i n t hi s E M D T, d at a i n s h a p efil e s ar e m or e r e a dil y 

e xtr a ct e d t h a n t h e s a m e i nf or m ati o n i n t e xt f or m at. T h e n o n u s e of t hi s d at a w o ul d m e a n t h at t h e 

i nt e n d e d u s er m u st tr a n sl at e t h e r e p ort i nf or m ati o n int o a f or m at f or u s e i n a n y m o d eli n g or g e o s p a tial 

a p p lic ati o n. 

5. Pri or U s e s 

I de n tif y th e d at a's p r io r v s e s. D es crib e w h et h e r t he d at a h a v e b e e n u s e d i n s i m il or a p pli c at io n s b y t h e s ci e n tifi c o r r e g ula t o r y 

c o m m u ni t y. I ncl u d e t h e a s s o ci at e d v er ifi c atio n pr o c e s s e s a n d p r i or r ev i ew s a n d r e vi ew r e sul t s. 

T h i s d at a' s fir st u s e -c a s e w a s t o s u p p ort t h e r e c h ar g e inf or m ati o n pr o d u c t d o c u m e nt e d i n E C F -

H A N F O R D -0 0 1 9 R e v. l. N o ot h er u s e c a s e s h a v e b e e n d o c u m e nt e d f or t hi s d at a. 
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' 1. ~ e.--- E n vi r o n m e nt al M o d eli n g D at a T r a n s mitt al C o v er P a g e 

N o.: E M D T- B C- 0 0 3 3 R e vi si o n N o .: 0 

Titl e : D at a S o ur c e s f or A c c o u nti n g f or R e c h ar g e S p ati a l a n d T e m p or al V ari a bilit y at t h e 
D at e: 1 2/ 1 6/ 2 0 1 9 H a nf or d Sit e (I n p ut s t o t he R e c h ar g e E v ol ut io n T o o l) 

6. D at a A c q ui siti o n M et h o d { s) 

D e s c ri b e t h e d at a a c q ui siti o n m et h o d a n d a s s o ci at e d Q A/ Q C, c o n si d e ri n g t h e f oll o wi n g: 

a. Q u allfi c oti o n s of p e r s o n n el o r o r g a ni z ati o n s g e n e r ati n g t h e d at a; 

b. T e c h ni c al a d e q u a c y of e q ui p m e nt a n d p r o c e d u r e s u s e d; 

C. E n vi r o n m e nt al a n d p r o g r a m m ati c c o n diti o n s if g e r m a n e t o t h e d at a q u alit y; 

d. T h e e xt e nt t o w hi c h a c q uisit i o n pr o c ess es r efl e ct m o d eli n g r e q uir e m e nts; 

e. T h e q u alit y a n d r eli a bilit y of t h e m e a s u r e m e nt c o nt r ol p r o g r a m; 

f T h e d e g r e e t o w hi c h i n d e p e n d e nt a u dit s of t h e p r o c e s s w e r e c o n d u ct e d; 
g, E xt e n t a n d r eli a bilit y of t h e a s s o c i at e d d o c u m e nt ati o n. 

C o or di n at e i nf or m ati o n a n d s at ell it e i m a g er y w er e u s e d t o di giti z e t h e s p ati a l c o v er a g e. Inf or m ati o n 

fr o m t h e r e p ort s w e r e in d e x e d m a n u a ll y i nt o t h e c or re s p o n di n g attri b ut e fiel d s f or e a c h lo c ati o n 

F or d at a b a s e s, i d e ntif y q u e r y l a n g u a g e u s e d t o o bt ai n d at a f r o m d at a b a s e { S Q L, et c./, b ri efl y d es cri b e t h e q u e r y d e s c ri pti o n 

a n d att a c h c o p y 

N ot A p pli c a bl e 

7. C orr o b or atl nr, D at a 

I d e ntif y a n d di s c u s s a n y c o r r o b o r ati n g d at a s et s. P r o vi d e a n y d o c u m e nt ati o n t h at c o nfi r m s t h e c o r r o b o r ati n g d at a s u b st a nti at e 

e xisti n g p ar a m et er v al v es, distri b vt; o ns 1 o r d at a q u alit y. 

N ot A p p li c a bl e 

8. D at a Q u alit y C o n si d e r ati o n s 

Dis c uss d at a q u alit y c o n si d e rati o n s n ot i d e ntifi e d i n ot h e r s e cti o n s. I n cl u d e di s c u s si o n of d at a q u alit y i n di c at o r s /i. e., a c c u r a c y, 

p r e ci si o n, r e p r e s e nt ati v e n e s s, c o m pl et e n e s s, a n d c o m p or a b/ 1/t y). 

N ot a p p lic a bl e 

9. A s s u m pti o n s a n d Li mit ati o n s o n D ot o U s e 

D o c u m e nt k n o w n u n c ert ai nti es, ass u m pti o ns, c o nstrai nt s o r li mits o n d at a. 

T hi s d a t a i s li mit e d t o t h e s p ati a l a n d t e m p or al e xt e nt s r e c or d e d i n th e s h a p efi le s. T h e s c o p e of t h e s e 

s h a p efi le s i s limit e d t o t h e i nn er ar e a of t h e C e ntr al Pl at e a u of t h e H a n f or d Sit e. 

D at a C o nfi g ur ati o n It e m S u b mitt al: 

D at a TJ B ;i pg e/ H y d ro g e o lo g ist 

P r o vi d e r 
_i/;P O S I TI ON .t ? p ' A 

S u b mitt al - M A.,,, · ,,/. / 7 1 1-- 18-l + 
SI G N A T U R E V - O A T 
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.. ~I Ll,, w- E n vi r o n m e nt al M o d eli n g D at a T r a n s mitt al C o v e r P a g e 

N o.: E M D T· B C- 0 0 3 3 R e v i sio n N o .: 0 

Tit le: D at a S o ur c e s f or A c c o u nti n g f or R e c h ar g e S p ati al a n d T e m p or al V ar i a bilit y at t h e 
1 2/ 1 6/ 2 0 1 9 

H a nf or d Sit e (I n p ut s t o t h e R e c h ar g e E v ol uti o n T o ol) 
D at e: 

D at a C o nfi g ur ati o n It e m R e vi e w a n d V erifi c at io n: 

1 0. V e rifi c ati o n P r o c e s s 

D e s c ri b e st e p s t a k e n t o v e rif y t h at t h e s e d ot a o r e a p p r o p rl ot e f o r i nt e n d e d us e, n oti n g a n y li mit ati o n s 

T hi s i nf or m ati o n w a s br o u g ht i nt o a s oft w ar e a p pli c ati o n t o vi e w t h e d at a r e c or d s c a pt u r e d i n t h e 

s h a p efil e s. All i nf or m ati o n c a pt ur e d h er e i n i s a s d e s cri b e d/ st at e d. 

1 1. S u m m o r y of D at a R e vi e w 

T h e r e vi e w s h all e n s u r e t h at t h e r e p o rt m e et s t h e li st e d crit eri a. C o n si d e r ati o n i n cl u d e s e n s u ri n g t h at t h e d at a c oll e cti o n 

m et h o d e m pl o y e d w a s a p p r o p ri at e f o r t h e t y p e of d a t a b ei n g c o n si d e r e d o n d c o nfi d e n c e i n t h e d at a a c q ui siti o n a n d 

s u b s e q u e nt p r o c e s si n g m et h o d ol o g y i s w a r r a nt e d. 

I s d o c u m e nt at io n t e c h nic all y a d e q u at e, c o m pl e t e, a n d c o rre ct ? Y e s [ I N o 

Ar e u n c ert ai nt ie s a n d li mit ati o n s o n a p pr o pr i at e us e of d at a di s c u s s e d ? Y e s I I N o 

Ar e t h e a s s u m pti o n s, c o n str ai nt s, b o u n d s, or li mit s o n t h e d at a i d e ntifi e d ? Y e s I  I N o 

D at a A p p r o v al of D ot o C o nfi g u r ati o n It e m 
R e v i e w e r 

A p pr o v a l 

J B F ul lert o n/ H y d ro g e ol o gi st 

N A M E/ P O SI TI O N ~ , 

/ J..,,., _ 4 ;.,r, /. A./l, ~ \ 1 2.. L ui. J. C J 
~ N A T U R V  ~ - --- D A T £ 

/ 
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A p p e n di x  D 

S u m m ar y of H S D B C h a n g e s f or A p pli c ati o n i n t h e R E T  
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T hi s p a g e i nt e nti o n all y l eft bl a n k. 



E C F -H A N F O R D -1 5 -0 0 1 9, R E V. 2 

D- 1 

D 1  Pr ef a c e  
 

T his A p p e n di x s u m m ari z e s t h e c h a n g e s m a d e t o t h e H S D B  f or a p pli c ati o n i n t h e R E T. I niti al c h a n g e s 
d e s cri b e d i n S e cti o ns 2 -1 6 m a y h a v e b e e n o v er writt e n b y c h a n g e s d o c u m e nt e d i n C P -6 3 3 8 6. T h e 
c h a n g e s d e s cri b e d i n D o c u m e nt C P -6 3 3 8 6 a n d d o c u m e nt e d i n t h e  s pr e a ds h e et s  
“ C A _ CI E _ Dis p o siti o n _ 0 4. 2 4. 2 0 1 9. xls x ” a n d “ N o n _ C A _ CI E _ W ast e _ Sit e s _ U p d at e d _ 4. 2 5. 1 9. xls x ” s h o ul d b e 
c o nsi d er e d fi n al.  
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D 2  T a n k F ar m B arri er s  
 

Iss u eIss u e  
W hil e e v al u ati n g t h e list of s oli d w ast e r el e as e m o d els f or r e c h ar g e r at e s t o b e a p pli e d t hr o u g h ti m e, it  
w as dis c o v er e d t h at t a n k f ar m s wit h R O D s w er e assi g n e d b arri er dis p o siti o ns t o o e arl y [ e x pl ai n e d i n t h e 
O n e N ot e p a g e e ntitl e d " R O D s (fi n al a n d i nt eri m) "], w hil e s o m e t a n ks w er e misr e pr e s e nt e d wit h " n o 
a cti o n " r e m e di es as t h eir f ut ur e/fi n al st at e.  
 

C h a n g eC h a n g e   
•  As si g n e a c h t a n k f ar m as h a vi n g a s urf a c e b arri er t o m at c h t h e f o ot pri nt of t h e W M A  
•  W h er e i nf or m ati o n is n ot a v ail a bl e, f oll o w c urr e nt cl o s ur e pl a ns a n d a p pl y b arri ers i n 2 0 5 0  

 

T his c h a n g e w as a p pli e d i n t h e R E T v ersi o n of t h e H S D B o n 1/ 2 2/ 2 0 1 9  
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D 3  St art/ E n d  D at e s fr o m SI M V 2  
 

Iss u eIss u e  
B as e d o n t h e i nf or m ati o n gi v e n b y t h e SI M V 2 d at a p a c k a g e, w ast e sit es w er e f o u n d t o h a v e d at e s 
i n c o nsist e nt wit h t h os e r e p ort e d i n t h e H S D B ( us u all y diff eri n g b y a c o u pl e y e ars at m o st).  
 

C h a n g eC h a n g e   
T h e st art d at e s h a v e b e e n m o difi e d t o m at c h t h e SI M V 2 i n v e nt or y f or c o nsist e n c y. T h e c h a n g e s m a d e 
ar e s h o w n i n t h e t a bl e b el o w  
  
W S T R's, s u b m o d el of t h e H D W ( H a nf or d D efi n e d W ast e), m ai nl y r e c or ds fr o m SI M V 1. S e e 
L A - U R-9 6 -3 8 6 0 f or t h e y e ars list e d f or t h e tr a ns a cti o ns.  

< < St art E n d D at e s fr o m SI M V 2 - S pr e a ds h e et. xls x > >  
 

SI T E _ N U M  
D at e 
B e gi n  

D at e 
E n d  

Fi n al 
A cti o n  

Fi n al 
Di s p o siti o n  N ot e s / C h a n g e s  

1 1 6 -B -1  1 9 4 8        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

1 1 6 -H -1  1 9 5 0        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

2 0 0 -W  P P  1 9 8 4  1 9 9 5  2 0 7 0  R T D  A d d e d b e c a us e of k n o w n i n v e nt or y i n SI M -V 2 m o d el. 
Fi n al dis p o siti o n d at a t a k e n fr o m 2 1 6 - U-1 4 b as e d o n 
t h e c o m m e nt pr o vi d e d i n WI D S a b o ut t h e t w o w ast e 
sit e s b ei n g c o m bi n e d.  

2 1 6 -A -7  1 9 5 5        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

2 1 6 -B -3 2  1 9 5 6        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

2 1 6 -B -3 3  1 9 5 6        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

2 1 6 -B -3 4  1 9 5 6        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

2 1 6 -B -3 B 
R A D  

1 9 8 3        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

2 1 6 -B -3 C 
R A D  

1 9 8 3        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

2 1 6 -B -4 2  1 9 5 4        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

2 1 6 -C -1  1 9 5 2        M o difi e d st art y e ar t o m at c h SI M-V 2 m o d el i n v e nt or y.  

2 1 6 -S -1 0 P  1 9 5 1        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

2 1 6 -S -1 3  1 9 5 1        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

2 1 6 -T -7  1 9 4 7        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

2 6 0 7 -Z  1 9 4 8        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

6 6 0 7 -5  1 9 8 5        M o difi e d st art y e ar t o m at c h SI M -V 2 m o d el i n v e nt or y.  

U P R -2 0 0 -E -
8 2  

1 9 6 8  1 9 6 8      A d d e d b e c a us e of k n o w n i n v e nt or y i n SI M -V 2 m o d el  

U P R -2 0 0 -W -
1 6 3  

1 9 5 2  1 9 8 8      A d d e d b e c a us e of k n o w n i n v e nt or y i n SI M -V 2 m o d el.  
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D 4  Di s p o siti o n C orr e cti o n s  
 

Iss u eIss u e  
S o m e w ast e sit es d o n ot h a v e t h e pr o p er dis p o siti o ns i d e ntifi e d b y t h e cit e d d o c u m e nt s. T h e Pr ot ot y p e 
H a nf or d B arri er is a n e x a m pl e of t his c h a n g e.  
  
T h e WI D S r e p ort f or 2 1 6 - B-5 7 d o e s n ot i n cl u d e t h e a n y a cti o n i n t h e s u m m ar y r e p ort r e g ar di n g t h e 
b arri er c o nstr u cti o n i n 1 9 9 4, h o w e v er t h e b arri er h as pr o v e n t o b e eff e cti v e at k e e pi n g r e c h ar g e t o 
gr o u n d w at er l e ss t h a n 0. 5 m m/ yr si n c e it's c o nstr u cti o n.  
  
I D F ( 2 0 0- E-1 0 6) is a n ot h er e x a m pl e of a dis p o siti o n i n t h e R E T t h at n e e ds m o difi c ati o n. T his r el at e s m or e 
t o t h e R E T a n d h o w t o fit i n t h e a p pr o pri at e dis p o siti o ns f or t h e r es p e cti v e ti m e p eri o ds. T h e H S D B d o es 
n ot i n cl u d e a dis p o siti o n f or t h e c o nstr u cti o n of w ast e sit e s, s o t h e ass u m pti o n us e d b y t h e R E T is t h at 
all w ast e sit e s ( e x cl u di n g c o nt a mi n a nt mi gr ati o n a n d u n pl a n n e d r el e as e s) si g n al a r e m o v al of v e g et ati o n 
a n d dist ur b a n c e t o t h e s oil (r e pr e s e nti n g e x c a v ati o n a cti viti e s). I n t h e c as e of I D F, t h e w ast e sit e is a 
li n e d l a n dfill d e si g n e d t o pr e v e nt w at er fr o m p e n etr ati n g t h e f o ot pri nt of t h e w ast e sit e. 

 

C h a n g eC h a n g e   
S u m m ari z e d b el o w ar e t h e c h a n g e s m a d e t o t h e s e t w o w ast e sit es, ot h ers will b e a d d e d as d e e m e d 
n e c e ss ar y. 

Di s p o siti o n C orr e cti o n s - S pr e a d s h e et. xl s x
 

 

 

SI T E _ N U M  
D at e _ 
B e gi n  

B e gi n _ 
Di s p o siti o n  

D at e _ 
E n d  

E n d _ 
Di s p o siti o n  

1 st _ 
A cti o n  

A ct u al _ 
Di s p o siti o n  

Fi n al _ 
A cti o n  

Fi n al _ 
Di s p o siti o n  N ot e s / C h a n g es  

2 0 0 -E -1 0 6  2 0 0 5  
 

N ull  
 

2 0 0 5  
   

T h e st art y e ar w as u p d at e d 
t o m at c h t h e WI D S r e p ort 
f or I D F. Als o c h a n g e d 1st 
A cti o n t o m at c h t h e st art 
y e ar a n d r e m o v e d e n d 
y e ar ( m a k es I D F a ct as 
b arri er fr o m o ns et, 
e x p e ct e d b e h a vi or). T his 
w as d o n e gi v e n t h at I D F is 
a li n e d l a n dfill a n d will 
h a v e a b arri er dis p ositi o n, 
b y p assi n g t h e t y pi c al w ast e 
sit e ( "t y pi c al " m e a ni n g 
sit es w hi c h ar e cr e at e d b y 
dist ur b i n g t h e n at ur al 
v e g et ati o n a n d i n cr e asi n g 
n et r e c h ar g e t o 
gr o u n d w at er).  

2 1 6 -B -5 7  1 9 6 8  B ar e, 
Dist ur b e d  

1 9 7 3  B ar e _ 
Dist ur b e d  

1 9 9 4  H a nf or d 
B arri er  

2 0 7 0  H a nf or d 
B arri er  

A d d e d t h e 1st A cti o n of 
r e m e di ati o n as H a nf or d 
B arri er. C h a n g e d 
Fi n al _ Dis p ositi o n t o 
H a nf or d B arri er. T h e 
s o ur c e d o c u m e nt ati o n is 
D O E -R L -2 0 1 6 -3 7  
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D 5  A dj a c e nt R e m e di e s  
 

Iss u eIss u e  
W ast e sit es w er e oft e n l a b el e d wit h a dis p ositi o n of " A d dr e ss e d b y a dj a c e nt r e m e d y " w hi c h is n ot 
eff e cti v e f or assi g ni n g a dis p o siti o n as t h e R E T c a n n ot disti n g uis h w h at t h e a dj a c e nt sit e(s) s h o ul d b e, 
r el ati v e t o e a c h ot h er. 
  
C orr e cti o ns w er e m a d e b as e d o n t h e c o nt e xt u al i nf or m ati o n pr o vi d e d a n d t h e " A d dr e ss e d b y 
a dj a c e nt … " w as r e pl a c e d wit h t h e a ct u al/ a nti ci p at e d dis p o siti o n. T h e list of t h o s e c h a n g e s is pr o vi d e d i n 
t h e f oll o wi n g t a bl e. 
 

C h a n g esC h a n g es   
< < A dj a c e nt R e m e di e s - S pr e a ds h e et. xls x > >  
 

SI T E _ N U M  N ot e s / C h a n g e s  

2 0 0 -E -1 0 2  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" D e m oli s h pl u s B arri er " t o m at c h t h e c o m m e nt i n C ol u m n  J a n d t h e r e m e d y s el e ct e d f or 2 0 2- A 
( P U R E X C a n y o n) 

2 0 0 -E -1 3 6  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" D e m oli s h pl u s B arri er " t o m at c h t h e c o m m e nt i n C ol u m n J a n d t h e r e m e d y s el e ct e d f or 2 0 2 - A 
( P U R E X Ca n y o n)  

2 0 0 -E -2 8  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er, E T C a p " t o m at c h t h e c o m m e nt i n C ol u m n J a n d t h e r e m e d y s el e ct e d f or 2 2 1 -B ( B Pl a nt 
C a n y o n)  

2 0 0 -E -5 6  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " t o m at c h sit e 2 0 0 -E -4 1  

2 0 0 -E -5 7  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " t o m at c h sit e 2 0 0 - E-4 1  

2 0 0 -W -1 2 6  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" H a nf or d or E T b arri er "  

2 0 0 -W -1 2 8  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er pl u s tr e at m e nt " t o m at c h 2 1 8 - W-4 A  

2 0 0 -W -1 3 6  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" H a nf or d or E T b arri er " b a s e d o n c o m m e nt s  

2 0 0 -W -1 4 4  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" D e m oli s h pl u s B arri er " b a s e d o n c o m m e nt s  

2 0 0 -W -7 6  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" D e m oli s h pl u s B arri er " b a s e d o n c o m m e nt s  

2 0 0 -W -8 1  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m  " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er pl u s G W m o nit ori n g " b a s e d o n c o m m e nt s  

2 0 1 -C  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

2 0 7 -A -S O U T H  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" R e m o v e " b a s e d o n c o m m e nt s  

2 1 6 -A -2  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" D e m oli s h pl u s B arri er " b a s e d o n c o m m e nt s  
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SI T E _ N U M  N ot e s / C h a n g e s  

2 1 6 -A -3 9  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" H a nf or d B arri er ", w a st e sit e li es b et w e e n 2 4 1 -A T a n k F ar m C o m pl e x t a n k s. T h e t a n k s will b e 
c a p p e d wit h a s urf a c e b arri er t o t h e n ort h a n d s o ut h of 2 1 6 - A-3 9, m a ki n g it a l o gi c al d e cisi o n t o 
i n cl u d e 2 1 6- A-3 9 a s a b arri er a s w ell a s t h e t a n k s.  

2 1 6 -A -4  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" D e m oli s h pl u s B arri er " b a s e d o n c o m m e nt s  

2 1 6 -C -1  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

2 1 6 -C -1 0  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

2 1 6 -C -3  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

2 1 6 -C -5  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

2 1 6 -S -1 5  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

2 1 6 -S -3  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er ", w a st e sit e i nt er s e ct s wit h  2 1 6 -S -1 5 w hi c h will b e c o v er e d b y t h e S T a n k F ar m b arri er.  

2 1 6 -S -4  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" R T D ", w a st e sit e f all s wit hi n b o u n d ar y f or U -1 0 w h o s e fi n al dis p o siti o n is R T D.  

2 1 6 -T -4 A  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er pl u s G W m o nit ori n g " b a s e d o n c o m m e nt s  

2 1 6 -T -4 B  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er pl u s  G W m o nit ori n g " b a s e d o n c o m m e nt s  

2 2 1 -B -W S -2  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" D e m oli s h pl u s B arri er " b a s e d o n c o m m e nt s  

2 4 1 C X V  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

2 4 4 -A L S  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" D e m oli s h pl u s v oi d fill " b a s e d o n c o m m e nt s  

2 4 4 A R 4 0  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" R T D " b a s e d o n c o m m e nt s  

2 4 4 -S D C R T  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er ", w a st e sit e i n cl o s e pr o xi mit y t o 2 1 6 - S-3, b a s e d o n a v ail a bl e i nf or m ati o n a n d c o nt e xt t his 
ar e a will al s o b e c o v er e d wit h a b arri er.  

2 7 1 B A  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" R T D " b a s e d o n c o m m e nt s  

2 7 6 B  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

2 9 1 A K  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

2 9 1 -C  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

2 9 1 -C -1  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

T R U S A F  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y ' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" D e m oli s h pl u s B arri er " b a s e d o n c o m m e nt s  



E C F -H A N F O R D -1 5 -0 0 1 9, R E V. 2 

D- 7 

SI T E _ N U M  N ot e s / C h a n g e s  

U P R -2 0 0 -E -1  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" D e m oli s h pl u s B arri er " b a s e d o n c o m m e nt s  

U P R -2 0 0 -E -1 4 4  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" H a nf or d or E T b arri er " b a s e d o n c o m m e nt s  

U P R -2 0 0 -E -2 1  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er pl u s R T D " b a s e d o n c o m m e nt s  

U P R -2 0 0 -E -3 7  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

U P R -2 0 0 -E -7 9  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" R T D " b a s e d o n c o m m e nt s  

U P R -2 0 0 -E -9 5  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

U P R -2 0 0 -W -1 0 2  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

U P R -2 0 0 -W -1 6 2  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

U P R -2 0 0 -W -2  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

U P R -2 0 0 -W -2 0  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

U P R -2 0 0 -W -3 8  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  

U P R -2 0 0 -W -9 7  C h a n g e d C ol u m n H of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" R T D " b a s e d o n c o m m e nt s  

W E S F  C h a n g e d C ol u m n H  of '! C P _ O pti mi z ati o n _ St u d y' fr o m " A d dr es s e d b y r e m e d y fr o m a dj a c e nt sit e " t o 
" B arri er " b a s e d o n c o m m e nt s  
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D 6  A d d e d Sit e s  
 

Iss u eIss u e  
B as e d o n m o d eli n g n e e ds a n d a d diti o n al i nf or m ati o n, a d diti o n al e ntri e s w er e a d d e d t o t h e H S D B. S o m e 
e x a m pl e s f or a d di n g t h e s e sit e s i n cl u d e k n o w n w ast e i n v e nt or y b ei n g d u m p e d i n ar e as/ sit e s n ot 
pr e vi o usl y d e n ot e d b y t h e H S D B a n d a d di n g i n t h e t a n k w ast e m a n a g e m e nt ar e as t o s p e cif y cl o s ur e 
d at e s m or e e x pli citl y f or b arri er pl a c e m e nt.  
  
T h e sit e s a d d e d a n d t h e ass o ci at e d r e as o ns ar e i n cl u d e d i n t h e t a bl e b el o w. S o m e sit es o v erl a p wit h 
ot h er c orr e cti o ns m e nti o n e d i n t his n ot e b o o k.  

  

C h a n g esC h a n g es   
< < A d d e d Sit e s - S pr e a ds h e et. xls x > >  
 

SI T E _ N U M  
D at e _ 
B e gi n  

D at e _ 
E n d  

Fi n al _ 
A cti o n  

Fi n al _ 
Di s p o siti o n  N ot e s / C h a n g e s  

2 0 0 -W P P  1 9 8 4  1 9 9 5  2 0 7 0  R T D  A d d e d b e c a us e of k n o w n i n v e nt or y i n SI M -V 2 m o d el. Fi n al 
dis p o siti o n d at a t a k e n fr o m 2 1 6 - U-1 4 b a s e d o n t h e c o m m e nt 
pr o vi d e d i n WI D S a b o ut t h e t w o w a st e sit e s b ei n g c o m bi n e d.  

2 4 1 S X      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A S X t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  

2 4 1 S Y      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A S Y t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  

2 4 1 A      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A A t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  

2 4 1 A N      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A A N t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  

2 4 1 A W      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A A W t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  

2 4 1 A X      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A A X t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n  H L A N)  

2 4 1 A Y      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A A Y t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  

2 4 1 A Z      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A A Z t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  

2 4 1 B      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A B t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  

2 4 1 B X      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A B X t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  

2 4 1 B Y      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A B Y t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  

2 4 1 S      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A S t o h a v e a b arri er, a d d e d t his d esi g n ati o n u si n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  

2 4 1 T      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A T t o h a v e a b arri er, a d d e d t his d esi g n ati o n u si n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  

2 4 1 T X      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A T X t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n H L A N)  
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SI T E _ N U M  
D at e _ 
B e gi n  

D at e _ 
E n d  

Fi n al _ 
A cti o n  

Fi n al _ 
Di s p o siti o n  N ot e s / C h a n g e s  

2 4 1 T Y      2 0 5 0  V oi d Fill Pl us 
B arri er  

W M A T Y t o h a v e a b arri er, a d d e d t his d esi g n ati o n usi n g t h e 
b g g e n e xs s h a p efil e (fr o m H GI S _ Pr o d o n  H L A N)  

U P R -2 0 0 -E -
8 2  

1 9 6 8  1 9 6 8      A d d e d b e c a us e of k n o w n i n v e nt or y i n SI M -V 2 m o d el  

U P R -2 0 0 -
W- 1 6 3 

1 9 5 2  1 9 8 8      A d d e d b e c a us e of k n o w n i n v e nt or y i n SI M -V 2 m o d el.  
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D 7  S oli d W a st e R el e a s e M o d el ( B arri er L o c ati o n s)  
 

Iss u eIss u e  

 
 

 

F r o m: Ja c o b F ull ert o n 

S e nt: T u e s d a y , Ja n u a r y 2 9 , 2 0 1 9 1 0: 2 4 A M 

T o: Ni c h o ls, Will ia m E < willi a m e  ni c h ol s @rl. g o v > ; M ar k W i lli am s < M Willi a m s @i nt er a. c o m > 

C c: M art O o s t ro m < M O o str o m @i nt er a. c o m >; R y a n N ell < R N ell @ i nt era. c o m >; C hri s tell e C o u rb e t 

< C C o ur b e t  @int er a. c o m >; D e n n i s G. F r yar < D F r y ar @i nter a .c o m >; Gr e g R u s k a uff < G R u s k a uff @i nt er a. c o m > 

S u bj e ct: S ol i d W a st e R el e a s e Fi n a l Di s po s itio n s 

All : 

I ha v e u p d at e d t h e n e w b a rr i er s s h a p e file, c h e c k in g t h o s e w ~ h D e n ni s Fr y a r s o o n. Aft er cr e a t i n g t he n e w b arr ier s 

s h a p e fil e I w a ~ a bl e t o a s s i g n b arri er r e c h ar g e r ate s t o s e v er al m o r e ar e a s . H o w e v e r, t h e q u e s t io n r e m a in s n o w f or t h e 

list of w a s t e site s t h at  I a m p ro vi di n g i n t hi s e m a il a s a t a bl e. Ple a s e l et m e k n o w if it i s a c c e pt a b l e f or t he s e w a s t e si te s 

t o ha v e n o n -b a rri er r e c h ar g e r a te s . I e s p e c i ally n e e d t o kn o w w h i ch {if a n y) of t h e s e w a st e si te s s h o ul d b e b a rri e r s. 

B uil d 1 st A cti o n 

W a st e Sit e Y e ar Y e ar 

2 1 2 8 { 2 1 2- 8)  19 6 9 

2 3 4 - S Z 1 9 4 9 

2 3 6- Z 1 9 6 4 N U L L 

2 4 1- T - 3 61  1 9 4 4 N U L L 

2 4 2 2 1 9 6 4 

2 7 3 6- Z 1 9 7 1 2 0 1 2 

2 9 1 - Z 1 9 4 9 N U L L 

J a c o b F ull ert o n I  E.I. T. 

~ I N T E R A . .... 
I N T E R A I n c or p or at e d 

3 2 4 0 Ri c h ar d s o n R o a d, 

S uit e 2 Ri c hl a n d, 

W A 9 9 3 5 4 

M ai n: 5 0 9 . 9 4 5 . 12 1 3 

w w w .i nt e r a .c o m 

Li n k e d lffl 

1 st R e m e di al F i nal A cti o n F i n al R e m e d i al 

A ct i o n Y e ar A cti o n S o ur c e 

2 0 5 0 0 4 t o sl a b- o n - gr a d e A ct io n M e m o 

2 0 5 0 R T D 
C P O pt imi z a t i o n 

S t ud y 

0 4 2 0 5 0 R T D 
C P O pt imi z a t i o n 

S t ud y 

C S N A 2 0 5 0 M E S C/ M  N A/I C Pr o p o s e d P l an s 

2 0 5 0 R T D 
C P O pt imi z a t i o n 

S t ud y 

0 4 2 0 5 0 N u A t:l iu u 
C P O pt i mi z a t i o n 

S t ud y 

0 4 2 0 5 0 V oi d F ill 
C P O pt imi z a t i o n 

S t ud y 



E C F -H A N F O R D -1 5 -0 0 1 9, R E V. 2 

D- 1 1  

 

F r o m: Ja c o b F u lle rt o n < J F u llert o n @ i nt er a.c o m > 

S e nt: T h u r s d a y, J a n u ar y 3 1, 2 0 1 9 1 : 14 P M 

T o : Ni c h o ls, Willi a m E < willi a m _ e _ ni c h ol s @r l.g o v >; M a r k W i llia m s < M Willi a m s @ i nter a. c o m > 

C c: M art O o s t ro m < M O o s t ro m @i nt er a. c o m >; R y a n N e ll < R N ell @ i nt er a.c o m > ; C h ri st e lle C o ur b et 

< C C o ur b e t  @i nt er a . co m >; D e n ni s G. Fr y ar < d fr y ar @i nt er a.c o m >; Gr e g R u s k a uff < g r u s k a uf f @i nter a .c o m > 
S u bj e ct: R E: S o li d W a s t e R e le a s e Fi n a l Di s p o si tio n s 

All : 

I h a v e n't h e ar d b a c k o n t hi s is s u e a n d I j ust w a n t e d t o r efr e s h t hi s q u e st i o n/e m a il t h re a d f or C h ri st ell e' s s a k e a s s h e i s 

w a iti n g o n m e f or h er M P R wri t eu p. I n e e d t o k n o w  if it i s o k if w e d o n ot  h a v e barri er s o v er a ll of t h e s o li d w a st e r el e a s e 

m o d el i n g sit e s. Th o s e sit e s w h i c h I h a v e q ue s tio n s a b o ut ar e list e d i n th e m e s s a g e fr o m e arli er t h i s w e e k . 

J a c o b F ull ert o n I  E. 1. T. 

- - -I N T E R A . . ...... 
I N T E R A I n c o r p o r at e d 

3 2 4 0 Ri c h ar d s o n R o a d, 

S uit e 2 Ri c hl a n d, 
W A 9 9 3 5 4 

M ai n: 5 0 9 .9 4 6. 1 2 1 3 

w w w.i n ter a .c o m 

Li n k e d (ffl 
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J a c o b F ull e rt o n 

Fr o m: Ni c h o l s, Willia m E < w illi am, _ e _ n i ch o l s @rl.g o v  > 

T h u r sd a y , J a n u ar y 3 1 , 2 0 1 9 3: 1 1 P M S e nt 
T o: J a c o b F u ll ert on; M ar k W illia m s 

C c: M a rt O o st r o m; R y a n N ell ; C h ri stell e C o u r b e t; D e n n i s G. Fr y a r; Gr e g R u s k a u ff; L e h m a n , 

L i nd a L; M e h t a, S u n il 

S u bj e ct: R E: S o li d W a st e R el e a s e F i n al Di sp o si tio n s 

T h e L L B G C l os u r e Pl a n ( DO E / R L- 2 0 0 0- 7 0, R e v. 0) c all s f or diff er e nt c o v er s d e p e n d in g o n w h et h er t he f a cilit y i s C a te g or y 1 

or C at e g or y 3: 

• c a te g or y 1 L L W f a cilit y: T h e C at e g or y 1 f a cilit y w o u l d b e c o v er e d b y a mi ni m u m t hi c k n e s s a b o u t 3 m (1 0 ft) of 

s a n d - gr a vel c o v er wi t h n o v e g et ati o n or s p a r s e s h a llo w - r oot e d v e g et ati o n s u c h a s c h e at g r as s, p er mitt i n g a 

m a xi m u m a m o u n t of m o i st ur e i nfiltr a ti o n ( a s s um e d t o b e 5 c m/ yr, 2 i n/ yr) i nto t he b u ri e d w a st e la y er. T h e 

t hic k n e s s of c o v e r m a ter i al w o u l d n o t b e s uff i cie n t t o pr e v e n t a n in a d v ert e n t  intr u d er w h o di g s a b a s e m e nt or 

drill s a w ell fr o m c o mi n g i nt o di r e ct c o nt a ct wit h b u r ie d w a s t e. St a b iliz at i o n of b uri e d w a st e t o s u p p ort a fi n al 

c o v er w a s n o t a s s u m e d . Im m o bili z ati o n of r adi o n u clil d e s i n w a st e di s p o s e d i n a C a te g or y 1 f a cilit y i s n o t 

r e q u i r ed. 

• c a te g or y 3 L L W f a cilit y: T h e C at e g or y 3 f a cilit y w o u l d b e c o v er e d wit h s u it a bl e s oil t o s u p p ort n at ur a l v e g e tati o n, 

i nc l ud i n g a mi x of s h all o w- a n d d e e p-r o ot e d pl a nt s p e ci e s . T h e c o v er t r e a tm e n t w o ul d li mit  inf ilt rat i on i nt ~ 

¥ ¥ W W Y er. 1 Q O. ~  m/ y c,{ 0 , 2j p/ yrl. A mi ni m u m of 5 m ( 16. 1 ft) of c o v er m at eri al s w o u l d b e pl a c e d o v e r a 
c a te g or y 3 f a cility, s o t h at th e in a d v ert e nt intr u d er w o u l d n ot e x p o s e b u ri e d w a s t e i n a t y pi c al b a s e m e nt 

e x c a v at io n, b ut w o ul d p e n e tr at e t he w a st e l a yer i n t h e p r o c e s s of drilli n g a w ell . T h e a s s u m pt io n w a s m a d e th at 

b uri e d w a st e i n a c at e g or y 3 f a cilit y w o ul d h a v e t o l >e st a bil iz e d t o a c hi e v e a c c e p ta b l e c o v er p erf or m a n c e . 

I m mo b iliz at i o n of r ad i o n u clid e s m a y b e r e q ui r e d f or so m e w a s t es di s p o s e d i n a C a t eg or y 3 f a cilit y, d e p e n di n g o n 

t h e c o n c e ntr ati o n s of lo n g -li v e d r a di o n u cli de s t h at ar e m o b il e i n th e s oil c o l u m n. 

T h e C P g o e s o n t o n o t e, h o w e v e r, t h at t he c a te g or y 1 a n d 3 w a st e s h a v e n ot b e e n s e gr e g at e d, s o i n f a ct t he c o v er 

r e q u i re m e n t s f or C a te g or y 3 w o u l d b e a p p li e d t o all L L B G s. H e n c e, t h e C P c a lls f or a M o di fie d R C R A S u b title C B a rri er f or 

m a l cl o s ur e of  t h e a ct i v e U  B G s . F or t h e in a cti v e L L B G s, fi n al r e m e di ati o n will f ollo w t h e C E R C L A pr o c e s s, b ut t h e C P 

pr o p o s e s tr a n sitio n in g a ct i ve L L B G s t o t h e E R Pr o gr a m aft er c o n c lu si o n of o p er at io n s s o t h e s e c a n b e cl o s e d i n a n 

i nt eg r at e d m a n n er. 

ira k e n to g e t he r, I r ea d a ll t hi s t o m e a n w e s h o ul d a s s u m e a b ar ri er will g o o v er a ll t h e L L B G s. ( T h at w i ll b e a L O T of 

b a rri er.j I al s o n o t e t h e EI S o nl y p ut a b a rri er o v er T r e n c h e s 3 1 a n d 3 4, a n d l eft t he r e st o ut s id e t h eir b a rri e r e xt e nt s. 

H o w e v e r, t h e EI S t r e at e d all L L B G s o u tsi d e of Tr 3 1/ 3 4 u n d er c u m u l ativ e i m p a ct s w it h n o f urt h er a ct io n s. 

Will Ni c h ol s 

M o d eli n g T e a m L e a d er 

D 1 5 0 9 3 7 6 4 5 5 3 

M 1 5 0 5 5 5 1 4 3 9 4 

C H 2 M HI L L 
Pl at e a u R e m e di ati o n C o m p a n y 

o- J ~ c o m p M y 

T ni s e- m ail rtl a'{ c o o ni n o o ni:t e ni ai i nf e ml ali a n 0t m. alffl 1 'f 1f m e 8! 1 0ffl e y <ti e n 1 pri vil e g e. l y o 1 J • e fl Clt u, e i nt ei xt e a ~i e nt, pl e a s e i nf C W m o y r e 1 u m e- r n ail. 

lftitt li n@tl 

EI NI E 
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C h a n g esC h a n g es   
Aft er r e c ei vi n g g ui d a n c e fr o m Will, I will m o dif y t h e H S D B t o m ar k t h e w ast e sit es list e d i n t h e t a bl e wit h 
b arri ers. A s u m m ar y of t h e c h a n g e s is i n cl u d e d b el o w:  

W a st e Sit e  B uil d Y e ar  
1 st A cti o n 

Y e ar  
1 st R e m e di al 

A cti o n  
Fi n al A cti o n 

Y e ar  
Fi n al R e m e di al 

A cti o n  S o ur c e  

2 1 2 B  ( 2 1 2-
B)  

1 9 6 9      2 0 5 0  B arri er  D O E/ R L -2 0 0 0 -
7 0, R e v. 0  

2 3 4 -5 Z  1 9 4 9      2 0 5 0  B arri er  D O E/ R L -2 0 0 0 -
7 0, R e v. 0  

2 3 6 -Z  1 9 6 4  N U L L  D 4  2 0 5 0  B arri er  D O E/ R L -2 0 0 0 -
7 0, R e v. 0  

2 4 1 -T -3 6 1  1 9 4 4  N U L L  C S N A  2 0 5 0  B arri er  D O E/ R L -2 0 0 0 -
7 0, R e v. 0  

2 4 2 Z  1 9 6 4      2 0 5 0  B arri er  D O E/ R L -2 0 0 0 -
7 0, R e v. 0  

2 7 3 6 -Z  1 9 7 1  2 0 1 2  D 4  2 0 5 0  B arri er  D O E/ R L -2 0 0 0 -
7 0, R e v. 0  

2 9 1 -Z  1 9 4 9  N U L L  D 4  2 0 5 0  B arri er  D O E/ R L -2 0 0 0 -
7 0, R e v. 0  

 

  

- -------------
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D 8  R O D S (fi n al a n d i nt eri m)  
 

Iss u eIss u e  
 

T h e pr o bl e m is t w o -f ol d: 
  

1.  T h e H S D B r e c or ds t h e d at es of t h e R O D si g n at ur e s a n d a p pli e s t his d at e as t h e y e ar f or t h e 
dis p o siti o n. R O D si g n at ur e d at e s s h o ul d h a v e n o b e ari n g o n t h e dis p o siti o n u nl e ss t h e R O D w as 
i m m e di at el y i m pl e m e nt e d 

2.  R O D s b y n at ur e ar e fi n al a cti o ns. T h e c urr e nt H S D B str u ct ur e tr e at s fi n al R O D s as " a ct u al " 
dis p o siti o ns a n d i nt eri m R O D s as "f ut ur e " dis p ositi o ns.  

  
A n ill ustr ati o n of t h e s e pr o bl e m s is gi v e n i n t h e t a bl e b el o w:  

E x a m pl e: 2 4 1 - T-1 0 6, ( a Si n gl e -S h ell T a n k)  

A cti o n / St at e  Y e ar  S o ur c e f or Y e ar  Di s p o siti o n  
S o ur c e f or 
Di s p o siti o n  

C o nstr u cti o n  1 9 4 7  WI D S  B ar e, Dist ur b e d  R E T ( Ass u m pti o n)  

C e as e O p er ati o ns  1 9 7 3  WI D S  B ar e, Dist ur b e d  R E T ( Ass u m pti o n)  

1 st R e m e di al A cti o n  2 0 1 3  R O D Si g n at ur e  Gr o ut, b arri er  R O D  

Fi n al R e m e di al 
A cti o n  

2 0 4 3  D O E/ R L -2 0 1 5 -1 0, M -0 4 5 -0 0 
( T P A) 

N o R L -4 0 a cti o n  C P O pti mi z ati o n 
St u d y  

 

 

O utl o o k E m ail  
D at e: T u e 1/ 2 2/ 2 0 1 9 5: 0 8 P M  
Fr o m: J a c o b F ull ert o n J F ull ert o n @i nt er a. c o m 
R e: H S D B R O D Dis p o siti o ns a n d D at e s  
T o:  Ni c h ols, Willi a m E willi a m _ e _ ni c h ols @rl. g o v , M ar k Willi a m s M Willi a m s @i nt er a. c o m , Gr e g R us k a uff 
G R us k a uff @i nt er a. c o m , M art O o str o m M O ostr o m @i nt er a. c o m  
C C: B at al, W af a H ( W af a _ H _ B at al @rl. g o v ), R a n d y D o c kt er < R D o c kt er @i nt er a. c o m >  
 

All:  

W hil e e v al u ati n g t h e dis p ositi o ns a n d d at e s assi g n e d t o w ast e sit es list e d wit h R O D s (i nt eri m a n d fi n al), I 
c a m e a cr o ss s o m e i n c o nsist e n ci e s. T h e d at e s us e d i n t h e H S D B f or fi n al R O D r e s ol uti o ns ar e t h e y e ars 
t h at t h e d o c u m e nts w er e si g n e d . I nt eri m R O D s w er e als o i n cl u d e d i n t h e s pr e a ds h e et c ol u m n as t h e 
f ut ur e ( a n d fi n al) dis p o siti o n f or c orr es p o n di n g w ast e sit e s. T his is i n c o nsist e nt wit h t h e d o c u m e nt a n d 
t h e m a cr o cr e at e d f or t h e H S D B, a n d I w o ul d m ai nt ai n t h e s pr e a ds h e et’s i nt er pr et ati o n of I nt eri m R O D s  
as a n a p pr o pri at e “f ut ur e or fi n al ” dis p o siti o n w h er e n o b ett er d at a ar e a v ail a bl e ( w hi c h w o ul d m e a n 
c h a n gi n g t h e d o c u m e nt a n d m a cr o t o m at c h t h e s pr e a ds h e et i n it s n e xt r e visi o n).  

 

As a n e x a m pl e of t h e pr o bl e m t his cr e at es, t h e t a n k f ar m i n W M A T ar e a h a s a b a d s el e cti o n of 
dis p o siti o ns/r e m e di e s. T a ki n g 2 4 1 - T-1 0 6 f or t his e x a m pl e ( a Si n gl e -S h ell T a n k):  

mailto:JFullerton@intera.com
mailto:william_e_nichols@rl.gov
mailto:MWilliams@intera.com
mailto:GRuskauff@intera.com
mailto:MOostrom@intera.com
mailto:Wafa_H_Batal@rl.gov
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A cti o n / St at e  Y e ar  S o ur c e f or Y e ar  Di s p o siti o n  
S o ur c e f or 
Di s p o siti o n  

C o nstr u cti o n  1 9 4 7  WI D S  B ar e, Dist ur b e d  R E T ( Ass u m pti o n)  

C e as e O p er ati o ns  1 9 7 3  WI D S  B ar e, Dist ur b e d  R E T ( Ass u m pti o n)  

1 st R e m e di al A cti o n  2 0 1 3  R O D Si g n at ur e  Gr o ut, b arri er  R O D  

Fi n al R e m e di al 
A cti o n  

2 0 4 3  D O E/ R L -2 0 1 5 -1 0, M -0 4 5 -0 0 
( T P A) 

N o R L -4 0 a cti o n  C P O pti mi z ati o n 
St u d y  

 

I’ll i d e ntif y t h e pr o bl e m s first b ef or e s u g g esti n g a w a y f or w ar d. T h e pr o bl e m h er e is t w o -f ol d: 1) T h e 
R O D si g n at ur e h as n o b e ari n g o n t h e a ct u al dis p o siti o n a n d s h o ul d n ot b e c o nsi d er e d f or t h e y e ar 
assi g n m e nt f or a n y dis p o siti o n, 2) R O D s b y n at ur e ar e fi n al a cti o ns a n d s h o ul d n ot b e i n cl u d e d i n 1 st 
R e m e di al A cti o ns a n d s h o ul d b e c o nsi d er e d f ut ur e/fi n al dis p o siti o ns. I n t h e d o c u m e nt d e s cri bi n g t h e 
H S D B b ot h i nt eri m a n d fi n al R O Ds w er e c o nsi d er e d “ A ct u al/ E xisti n g ” r e m e di e s, b ut i n t h e c as e of fi n al 
R O D s t h e a cti o n s h o ul d n ot b e s u p ers e d e d b y a n y f ut ur e a cti o n, a n d i nt eri m R O Ds s h o ul d o nl y b e us e d 
w h e n t h er e is n o fi n al R O D.  

 

T h e s ol uti o n I pr o p o s e f or y o ur c o nsi d er ati o n is t o tr e at i nt eri m a n d fi n al R O D dis p o siti o ns as “f ut ur e ” 
dis p o siti o ns. T h e d at e s f or t h e s e dis p o siti o ns s h o ul d b e t h e T P A d at e as d e n ot e d i n D O E/ R L -2 0 1 5 -1 0. 
I nt eri m R O D s will still b e c o nsi d er e d i n t h e s a m e w a y as b ef or e, s u p ers e d e d o nl y b y dis p o siti o ns fr o m 
fi n al R O D s. T h e r e s ult a nt c h a n g e will r e s e m bl e s o m et hi n g li k e t h e f oll o wi n g ( usi n g 2 4 1- T-1 0 6 as a n 
e x a m pl e a g ai n):  

 

A cti o n / St at e  Y e ar  S o ur c e f or Y e ar  Di s p o siti o n  
S o ur c e f or 
Di s p o siti o n  

C o nstr u cti o n  1 9 4 7  WI D S  B ar e, Dist ur b e d  R E T ( Ass u m pti o n)  

C e as e O p er ati o ns  1 9 7 3  WI D S  B ar e, Dist ur b e d  R E T ( Ass u m pti o n)  

1 st R e m e di al A cti o n  N U L L  N U L L  N U L L  N U L L  

Fi n al R e m e di al 
A cti o n  

2 0 4 3  D O E/ R L -2 0 1 5 -1 0, M -0 4 5 -
0 0 ( T P A)  

Gr o ut, b arri er  R O D  

 

L et m e k n o w y o ur f e e d b a c k c o n c er ni n g t his pr o p o s e d m o difi c ati o n t o t h e H S D B (f or t h e R E T).  

 

J a c o b F ull e rt o n  |  E.I. T.  

  

 

  

~ I N T E R A 
OI 0 Cl , ... 0 U T J 
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I N T E R A I n c o r p o r at e d 

3 2 4 0 Ri c h ar ds o n R o a d,  

S uit e 2 Ri c hl a n d,  

W A 9 9 3 5 4  

M ai n: 5 0 9. 9 4 6. 1 2 1 3  

w w w.i nt er a. c o m  

  

 

 

 

C h a n g esC h a n g es   
1.  D at es f or R O D s (i nt eri m a n d fi n al) s h o ul d b e t h o s e d at e s us e d b y t h e T P A i n D O E/ R L -2 0 1 5 -1 0  
2.  Fi n al a n d i nt eri m R O D s s h o ul d b e c o nsi d er e d as "f ut ur e " r e m e di e s  

  
A p pl yi n g t h e s e c h a n g e s w o ul d r e s ult i n t h e f oll o wi n g f or 2 4 1- T-1 0 6:  
 

A cti o n / St at e  Y e ar  S o ur c e f or Y e ar  Di s p o siti o n  
S o ur c e f or 
Di s p o siti o n  

C o nstr u cti o n  1 9 4 7  WI D S  B ar e, Dist ur b e d  R E T ( Ass u m pti o n)  

C e as e O p er ati o ns  1 9 7 3  WI D S  B ar e, Dist ur b e d  R E T ( Ass u m pti o n)  

1 st R e m e di al A cti o n  N U L L  N U L L  N U L L  N U L L  

Fi n al R e m e di al 
A cti o n  

2 0 4 3  D O E/ R L -2 0 1 5 -1 0, M -0 4 5 -0 0 
( T P A) 

Gr o ut, b arri er  R O D  

  

Di s c u s si o n:  
1/ 2 3/ 2 0 1 9  

•  T h e s u g g e sti o ns ar e a p pr o pri at e gi v e n t h e a v ail a bl e d at a. T h e b ett er alt er n ati v e w o ul d b e t o 
c oll e ct R O D c o m pl eti o n y e ars fr o m t h e R O D s w h er e a v ail a bl e (t o b e e xtr a ct e d/ dis c uss e d f urt h er).  

•  A p pr o v e d f or a p pli c ati o n b y Will Ni c h ols a n d Gr e g R us k a uff J a n u ar y 2 9, 2 0 1 9. Us e T P A d at es 
w h er e n o b ett er d at a is pr o vi d e d b y t h e R O Ds, a p pl y R O D s as fi n al/f ut ur e dis p ositi o ns i n H S D B.  

  

Li n k e d lffl 

http://www.intera.com/
http://www.linkedin.com/in/jacob-fullerton-bb482082/
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D 9  A d d e d Fi el d s  
 

Iss u esIss u es  
Gi v e n t h at t h e c urr e nt arr a y of i nf or m ati o n h as n ot s atisf a ct oril y a ns w er e d all of t h e w ast e sit e s, 
a d diti o n al fi el ds w er e a d d e d t o t h e s pr e a ds h e et t o pr o vi d e a d diti o n al d at a w h er e n e e d e d. T h e c ol u m ns 
a d d e d ar e:  
  

•  I nt er m e di at e Dis p o siti o ns 
o  T h e l at e s t k n o w n dis p o siti o n or i nt eri m r e m e d y of a sit e 

•  Cit ati o n (I nt er m e di at e)  
o  T h e cit ati o n/r ef er e n c e/ e x pl a n ati o n f or t h e i nt er m e di at e dis p ositi o n  

•  Y e ar (I nt er m e di at e)  
o  T h e y e ar w hi c h t h e i nt er m e di at e dis p o siti o n is t o b e a p pli e d  

•  Fi n al Dis p o siti o ns  
o  T h e fi n al dis p os iti o n 

•  Cit ati o n ( Fi n al)  
o  T h e cit ati o n/r ef er e n c e/ e x pl a n ati o n f or t h e fi n al dis p ositi o n  

•  Y e ar ( Fi n al)  
o  T h e y e ar i n w hi c h t h e fi n al dis p o siti o n is t o b e a p pli e d  

  
T h e p arti c ul ar sit e s f or w hi c h t h e s e fi el ds h a v e b e e n us e d f or ar e s h o w n i n t h e t a bl e c o pi e d b el o w.  
  
  

C h a n g esC h a n g es   
  

I D 
I nt er m e di at e 
Di s p o siti o n s  

Cit ati o n 
(I nt er m e di at e) 

Y e ar 
(I nt er m e di at e) 

Fi n al 
Di s p o siti o n s  

Cit ati o n 
( Fi n al) 

Y e ar 
( Fi n al) 

2 0 0 -E -
1 0 6  

B arri er    2 0 0 5        

2 0 0 -W -
2 0  

      V oi d Fill Pl us 
B arri er  

D O E/ R L -
2 0 0 0 -7 0, 
R e v. 0  

  

2 1 6 -B -5 7        H a nf or d 
B arri er  

D O E -R L -
2 0 1 6 -3 7  

1 9 9 4  

2 4 1 -A N -
1 0 1  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A N -
1 0 2  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  
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I D 
I nt er m e di at e 
Di s p o siti o n s  

Cit ati o n 
(I nt er m e di at e) 

Y e ar 
(I nt er m e di at e) 

Fi n al 
Di s p o siti o n s  

Cit ati o n 
( Fi n al) 

Y e ar 
( Fi n al) 

2 4 1 -A N -
1 0 3  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A N -
1 0 4  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A N -
1 0 5  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A N -
1 0 6  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A N -
1 0 7  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A P -
1 0 1  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A P -
1 0 2  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A P -
1 0 3  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A P -
1 0 4  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A P -
1 0 5  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A P -
1 0 6  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A P -
1 0 7  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  
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D- 1 9  

I D 
I nt er m e di at e 
Di s p o siti o n s  

Cit ati o n 
(I nt er m e di at e) 

Y e ar 
(I nt er m e di at e) 

Fi n al 
Di s p o siti o n s  

Cit ati o n 
( Fi n al) 

Y e ar 
( Fi n al) 

2 4 1 -A P -
1 0 8  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A W -
1 0 1  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A W -
1 0 2  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A W -
1 0 3  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A W -
1 0 4  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A W -
1 0 5  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A W -
1 0 6  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A Y -
1 0 1  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A Y -
1 0 2  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A Z -
1 0 1  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -A Z -
1 0 2  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -S Y -
1 0 1  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  



E C F -H A N F O R D -1 5 -0 0 1 9, R E V. 2 

D- 2 0  

I D 
I nt er m e di at e 
Di s p o siti o n s  

Cit ati o n 
(I nt er m e di at e) 

Y e ar 
(I nt er m e di at e) 

Fi n al 
Di s p o siti o n s  

Cit ati o n 
( Fi n al) 

Y e ar 
( Fi n al) 

2 4 1 -S Y -
1 0 2  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -S Y -
1 0 3  

      V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 -T -
3 6 1  

      V oi d Fill Pl us 
B arri er  

D O E/ R L -
2 0 0 0 -7 0  

  

2 1 2 B        V oi d Fill Pl us 
B arri er  

D O E/ R L -
2 0 0 0 -7 0, 
R e v. 0  

  

2 3 4 -5 Z        V oi d Fill Pl us 
B arri er  

D O E/ R L -
2 0 0 0 -7 0  

  

2 3 6 Z        V oi d Fill Pl us 
B arri er  

D O E/ R L -
2 0 0 0 -7 0, 
R e v. 0  

  

2 4 1 A        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 A N        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 A P        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 A W        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 A X        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 A Y        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  



E C F -H A N F O R D -1 5 -0 0 1 9, R E V. 2 

D- 2 1  

I D 
I nt er m e di at e 
Di s p o siti o n s  

Cit ati o n 
(I nt er m e di at e) 

Y e ar 
(I nt er m e di at e) 

Fi n al 
Di s p o siti o n s  

Cit ati o n 
( Fi n al) 

Y e ar 
( Fi n al) 

2 4 1 A Z        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 B        V oi d Fill Pl us 
B arri er  

Fi n al R O D  
( T C & W M 
EI S)  

  

2 4 1 B X        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 B Y        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 S        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 S X        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 S Y        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 T        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 T X        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 T Y        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 1 U        V oi d Fill Pl us 
B arri er  

Fi n al R O D 
( T C & W M 
EI S)  

  

2 4 2 Z        V oi d Fill Pl us 
B arri er  

D O E/ R L -
2 0 0 0 -7 0, 
R e v. 0  

  



E C F -H A N F O R D -1 5 -0 0 1 9, R E V. 2 

D- 2 2  

I D 
I nt er m e di at e 
Di s p o siti o n s  

Cit ati o n 
(I nt er m e di at e) 

Y e ar 
(I nt er m e di at e) 

Fi n al 
Di s p o siti o n s  

Cit ati o n 
( Fi n al) 

Y e ar 
( Fi n al) 

2 7 3 6 Z        V oi d Fill Pl us 
B arri er  

D O E/ R L -
2 0 0 0 -7 0, 
R e v. 0  

  

2 9 1 Z        V oi d Fill Pl us 
B arri er  

D O E/ R L -
2 0 0 0 -7 0, 
R e v. 0  
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D- 2 3  

D 1 0  Or d er of Pri orit y ( F ut ur e Di s p o siti o n)  
  

Iss u esIss u es  

 
 

C h a n g esC h a n g es   
 

P er t h e e m ail dis c ussi o n att a c h e d a b o v e , t h e or d er of t h e H S D B m ast er list c ol u m ns w er e c h a n g e d 
a c c or di n gl y . 
 
  

J a c o b F ull ert o n 

F r o m: 

S e nt: 

T o: 

Cc: 
S u bj e ct : 

Gr e g R u s k a uff 

W e d n e s d a y, F e br u ar y 1 3 , 2 0 1 9 2:0 6 P M 

J a c o b F u ll ert on; Ni c h o l s. Wi llia m E; M ar k Wi llia m s; M art O o str o m 

R a n d y D o c kt er ; B a t al, W a f a H ( W af a_ H _ B at a l @rl.g o v); W af a B at al 

R E: H S D B 

T h e a ct io n m e m o s h o u l d c o m e fir st. At t h e B C o m p l e x a n a ct io n m e m o w a s w ri tt e n p ri or t o t h e r e m ov al a ct io n w or k 

pl a n . 

F r o m: J a c o b F ull ert o n 

S e nt: W e d n e s d a y, F e br u ar y 1 3, 2 0 1 9 1 : 29 P M 

T o : Ni c h o ls, Will ia m E < W illia m _ E _ Ni c h o ls @rl. g o v >; M a r k Willi a m s < M W illi a m s @i nter a. c o m >; M art O o s t r o m 

< M O o str o m @ int er a. c o m >; Gr e g R u s k a uff < gr u s k a uff @ int er a .c o m > 
C c: R a n d y D o c k ter <r d o c kt er @ i nter a .c o m >; B at a l, W af a H { Waf a _ H _ B at a l @rl. g ov) < W a f a_ H _ B at a l @rl. g o v>; W af a B a tal 

< W B a tal @i nt er a .c o m > 

S u bj e ct: H S D B 

All : 

I w a n t t o k n o w w h i c h s h o u l d c o m e fir st  i n t hi s p a ir : " Pr o p o se d Pl a n s" or " A ct i o n M e m o s " . T h e c urr e n t  im p le m e nt a tio n 

of t h e H S D B u s e s Pr o p o s e d Pl a n s fir st w h er e a v ai l a ble, t h e n A ct io n M e m o s. T h e s e s o ur c e s ar e di ffi c ult  i n tllat s p e cifi c 

d at e s f or eit h e r s o ur c e ar e n ot p r o vi d e d i n a n e a s il y a c c e s s i b l e c o l um n of d a t a. 

I' m h a v in g s e c o n d g u e s s e s a b o ut t hi s ord er in g a n d a m c ur r e n tl y i n clin e d t o p ut A ct io n M e m o s b ef or e Pr o p o s e d Pl a n s . I 

l o o k f or w ar d t o y o u r in p ut o n t hi s m att e r. 

J a c o b F ull ert o n I E .I. T. 

I N T E R A I n c o r p o r at e d 

3 2 4 0 R i c har d s o n R o a d, 

S ui t e 2 Ri c h l a nd, 

W A 9 9 3 5 4 

M ai n: 5 0 9 .9 4 6 . 1 21 3 

w w w .i nter a .c o m 

Li n k e d lffl 
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D- 2 4  

D 1 1  S ur pl u s R e a ct or Di s p o s al Sit e  
 

Iss u eIss u e  

 

J a c o b F ull e rt o n 

F r o m: 

S e nt: 

T o: 

C c : 
S u bj e ct : 

Ni c h o l s, W1ll 1a m E < w 1l lla m _ e _ ni c h ol s@r l.g o v > 

W e d n e s d a y , F e br u ar y 2 0 , 2 0 1 9 6: 5 7 A M 

M a rt O o st r o m; J a c o b F u ll ert o n; M ar k Willia m s; D e n ni s G. Fr yar 

L e h m a n, Li n d a L 
R E: R e a ct o r C o r e Q u e sti o n 

W e w ill a s s u m e it  will b e c a p p e d, j u st  a s w e a r e a s s u m i n g f or all L L B G s. 

Li n d a, pl e a s e ~j n d l y e n s ur e t h e is s u e a lre a d y e nt e r e d f or t h e s ur p l u s r e act o r di s p o s a l in cl u d e s t hi s a s s u m pti o n. 

Will Ni c h ol s 

M o d eli n g T e a m L e a d er 

D 1 5 0 9 3 7 6 4 5 5 3 

M 1 5 0 9 5 5 1 4 3 9 4 

C H 2 M HI L L 
Pl at e a u R e m e di ati o n C o m p a n y ....... _ 

T nis I Hl'! ail m zt c o o ni n c o nit e ni ai i n! c m\ ali o o 0t m at eri al ~ O 'fff Irl e s n o m e y <ti e n 1 pri vll e g e. l y ol ft fl Clt tl'l e i ot el Xt e O ~i e nt, pl e as e i nf e ml D y r ni m e- m ail. 

I Rift h1 1 t 4 b 

li Hfr:I E 
F r o m: M art O o s t ro m < M O o st r o m @ i nt er a.c o m > 

S e nt: T u e s d a y, F e b ru ar y 1 9, 2 0 1 9 3: 5 5 P M 

T o : Ja c o b F u ll ert o n < J F u llert o n @ i nt er a . co m >; N i c h ol s, W illia m E < willi a m _ e _ n ic h o ls @ rl. g o v>; M a r k Wi llia n s 

< M W illia m s @ int er a. c o m > 

C c: D e n n i s G. Fr y ar < df r yar @i nt er a .c o m > 

S u bj e ct: R e : Re a c t or C o r e Q u e s tio n 

It' s h ar d t o s e e h o w t h i s site, of all pl a c e s, w o ul d n ot b e c a p p e d. B ut I'  m d ef err in g t o W ill f or t h e fin a l  a n s w er. 

M art 

F r o m: Ja c o b F ull ert o n 

S e nt: T u e s d a y, F e b r u ar y 1 9, 2 0 1 9 2: 4 2: 0 6 P M 

T o : Ni c h o ls, Will ia m E; M ar k Will ia m s 

C c: M art O o s t ro m ; De n n i s G. F r yar 

S u bj e ct: R e a ct or C or e Q u e st io n 

All : 

T h e r e a ct o r c o r e sit e (th e si t e w h er e t h e ri v er c o rri dor sit e r e a c t or s wi ll b e m o v e d si n g le- p i e c e f or fin al di s p o s a l) i s n o t 

p art of t h e H S D B ( n ot s u rpri s in g a s it  do e s n' t h a v e a n offi c i al d e s tin a tio n y e t). H o w d o w e w a nt t o t re a t t hi; sit e w it h 

r e g a r d t o r e c h ar g e ? T h e b u il di ng s h o u si n g t h e r e a ct or c or e s w i ll b e c o c o o n e d i n a co n c r et e s h ell of s o m e s o rt a c c o r di n g 

l u l ht:!i l R O D:,, I.J u l u m; !::! lht:! y' vt:! IJl:::!l:::! n r 1:::!lo <.; c 1 l 1:::!U l o l ht:! Ct:! nl r al Pl c 1 l1:::!i::: 1 U i:, l h t:!1 1:::! c: 1 µ l c: 1 11 L u IJu iltl a :, u1 fi:::ll.:I:::! U c 1 Hi 1:::!1 l o fJl l:::! Vt:!lll 

r ec h ar g e fr o m r e a c h in g th e c o re s / c o n cr et e s h e lls ? 
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D o w e pl a c e a b a rr i er o v e r t h e t op of t he r e a ct or c o r e si te ? 

J a c o b F ull ert o n I  E.I. T. 

: ! ?I N T E R A . ·-
I N T E R A I n c or p or at ed 

3 2 4 0 Ri c h ar d s o n R o a d, 

S u it e 2 Ri c hl a n d, 

W A 9 9 3 5 4 

M ai n: 5 0 9 .9 4 6. 1 2 1 3 

w w w.i n t er a.c o m 

L i n ke d lffl 

F r o m: Ni c h o l s, Wil lia m E < w illi am  e ni c h ol s @r l.g o v > 

S e nt: T u e s d a y, F e b r u ar y 1 9, 2 0 1 9 1 0 : 47 A M 

T o: M a r k Will ia m s < M Willi a m s @i nt e r a. co m >; J a c o b F ull e rto n < J F ull e rt o n @i nt era . co m > 

C c: M a rt O o s t r o m < MO o str o m @i nt er a. c o m >; D e n ni s G. F r yer < df r yar @i nt er a. c o m > 

s u bj e ct: R E: R E T st a t us pl e a s e 

Y e s; r e c all t h e a tta c h e d e m ai l of Ja n. 3 1 o n t hi s s u b j ect . 

Will Ni c h ol s 

M o d e lin g T e a m L e a d er 

D 1 5 0 9 3 7 6 4 5 5 3 

M  1 5 0 9 5 5 1 4 3 9 4 

C H 2 M HI L L 
Pl at e a u R e m e di ati o n C o m p a n y ....... . _ 

T nis I Hl'! ail m zt c o o ni n c o nit e ni ai i n! c m\ ali o o 0t m at eri al ~ O 'fff I rl e s n o m e y <ti e n 1 p ri vll e g e. l y ol f t fl Clt tl'l e i ot el Xt e O ~i e nt, pl e as e i nf e ml D y r ni m e- m ail. 

iij:,ft j 1 nf u,ffij 

- +'f aii 
F r o m: M a r k Wi lli a ms < M Willi a m s @i nt e r a. co m > 

S e nt: T u e s d a y, F e b r u ar y 1 9, 2 0 1 9 1 0 : 3 0 A M 

T o: J a c o b F u llert o n < J F ull e rto n @i nt er a . co m >; N i ch o l s, W illi am E < willi a m  e ni c h ol s @rl. g o v > 

C c: M a rt O o s t r o m <M O o str o m @i nt e r a. c o m >; D e n ni s G. F r yer < df r yar @i nt e r a. c o m > 

S u bj e ct: R e : RE T st atu s pl e a s e 

Wi ll ... I s t h er e a pl a n t o p ut c o v er s o n a ll t he s e ? W e di s c u s s e d t he o n e t r e n c h ye st e r d a y ? 

M a r k 

O n F e b 1 9, 2 0 1 9, at 1 0 : 2 0 AM, Ja c o b F u lle rto n < J F ull e rto n @' nt e r a. co m > w r ot e: 

So I w a s n' t  a w ar e u n t il I w a s di s c u s si n g w it h Ry a n t h at  LL B G' s w er e o ffi ciall y b e in g a d d e d i n a s s ol i d 

w a st e r e le a s e m o d e l s. I ne e d t o k n o w th e f ull li st  of th e s o li d w a s t e rel e a s e m o d e l s s o t hat I c a n pl a c e 

b a r ri e' s o v e r t h e t o p s o f e a c h l o c a t i on i n o u r S T O M  P m o d el s. W h e n will t h i s list b e l oc k e d d o w n ? 
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C h a n g esC h a n g es   

C A _ R e a ct or _ C or e _ M o d el. zi p
 

  
T h e n e w sit e f o ot pri nt is als o i n cl u d e d n o w as p art of t h e b arri er s h a p efil e  
  

J a c o b F ull ert o n I E. I. T. 

- S.. I N T E R A 
I N T E R A I n c or p or at e d 

3 2 4 0 Ri c h a r d s o n R o a d, 

S uit e 2 Ri c hl a n d, 

W A 9 9 3 5 4 

M ai n: 5 0 9. 9 4 6 .1 2 1 3 
w w w.i n ter a .c o m 

Li n k e d lffl 

-

Fr o m: M ar k Willi a m s < M Will ia m s @ int er a .c o m > 

S e nt: M o n d a y, F e br u ar y 1 8, 2 0 1 9 8: 5 2 P M 

T o: J a c o b F ull ert o n < J F ull ert o n @i nt er a . co m > 

C c: M art O o str o m < M O o str o m @i nt er a .c o m > 

S u bj e ct: R E T st at u s pl e a s e 

,. 

' 
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D 1 2  T Pl a nt C a n y o n B arri er  
 

Iss u esIss u es  
 

T w o sit e s t h at w er e q u e sti o n a bl e as t o w h et h er t h e y s h o ul d h a v e a b arri er i n pl a c e w er e: 2 0 0 - W-2 0 a n d 
2 7 0 6 T. 2 7 0 6 T is b ei n g i n cl u d e d as a s oli d w ast e r el e as e l o c ati o n a n d 2 0 0 - W-2 0 d o e s n ot h a v e a n y k n o w n 
i n v e nt or y ass o ci at e d wit h t h e w ast e sit e (i n s p e cifi c, sit e s wit hi n t h e d o m ai n d o h a v e k n o w n i n v e nt or y). 
 
E m ail C o n v ers ati o n:  
  
Fr o m:  M ar k Willi a m s < M Willi a m s @i nt er a. c o m > 
R E:  B arri er Q u e sti o ns  
S e nt:  T u e s d a y, F e br u ar y 2 6, 2 0 1 9 3: 4 5 P M  
T o:  J a c o b F ull ert o n, R y a n N ell <R N ell @i nt er a. c o m > 
C c:  Ni c h ols, Willi a m E < willi a m _ e _ ni c h ols @rl. g o v >; M art O o str o m  <M O o str o m @i nt er a. c o m >; Gr e g 
R us k a uff < gr us k a uff @i nt er a. c o m >; D e n nis G. Fr y ar < dfr y ar @i nt er a. c o m >; C hrist ell e C o ur b et 
< C C o ur b et @i nt er a. c o m >; B at al, W af a H ( W af a _ H _ B at al @rl. g o v ) <W af a _ H _ B at al @rl. g o v > 

J a c o b,  I’ m g o o d wit h t his ( n ot e t o ot h ers t h at we h a v e b e e n dis c ussi n g t his o n t h e si d e, I’ m s ur e y o u ar e 
gr at ef ul). T h e fi g ur e s w er e r e all y h el pf ul (t h a n k s).  

J ust t o b e cl e ar, U a n d T C a n y o n C o m pl e x e s h a v e t h e o v er ar c hi n g c o m pl e x f o ot pri nt us e d f or b arri ers 
( 2 0 0- W-1 6 a n d 2 0 0 - W-2 0).   S a n d B C a n y o n C o m p l e x e s d o n ot.  T h er e is n o i n v e nt or y ass o ci at e d wit h 
t h e l ar g e ar e as of 2 0 0- W-1 6 a n d 2 0 0 - W-2 0 (r u b bl e fr o m d e m oliti o n of t h e c a n y o ns g o e s i nt o c a n y o n 
b uil di n g f o ot pri nt s, e. g. 2 2 1 -U a n d 2 2 1 -T).  

 

M ar k  

 

Fr o m:  J a c o b F ull ert o n  
S e nt:  T u e s d a y, F e br u ar y 2 6, 2 0 1 9  1 2: 2 9 P M  
T o:  R y a n N ell < R N ell @i nt er a. c o m >; M ar k Willi a m s < M Willi a m s @i nt er a. c o m > 
C c:  Ni c h ols, Willi a m E < willi a m _ e _ ni c h ols @r l. g o v>; M art O o str o m < M O o str o m @i nt er a. c o m >; Gr e g 
R us k a uff < gr us k a uff @i nt er a. c o m >; D e n nis G. Fr y ar < dfr y ar @i nt er a. c o m >; C hrist ell e C o ur b et 
< C C o ur b et @i nt er a. c o m >; B at al, W af a H ( W af a _ H _ B at al @rl. g o v ) <W af a _ H _ B at al @rl. g o v > 
S u bj e ct:  R E: B arri er Q u e sti o ns  

 

I’ v e m a d e a m a p of t h e T C a n y o n f or m or e c o nt e xt of w h at I’ m tr yi n g t o r es ol v e. I’ v e hi g hli g ht e d a n d 
m a d e c all o uts f or t h e t w o b arri ers t h at ar e u p f or d e b at e i n t his t hr e a d.  

 

J a c o b F ull e rt o n  |  E.I. T.  

  

 

  

B I N T E R A 
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I N T E R A I n c o r p o r at e d 

3 2 4 0 Ri c h ar ds o n R o a d,  

S uit e 2 Ri c hl a n d,  

W A 9 9 3 5 4  

M ai n: 5 0 9. 9 4 6. 1 2 1 3  

w w w.i nt er a. c o m  

  

 

 

Fr o m:  R y a n N ell < R N ell @i nt er a. c o m >  
S e nt:  T u e s d a y, F e br u ar y 2 6, 2 0 1 9 9: 1 2 A M  
T o:  M ar k Willi a m s < M Willi a m s @i nt er a. c o m >; J a c o b F ull ert o n < J F ull ert o n @i nt er a. c o m> 
C c:  Ni c h ols, Willi a m E < willi a m _ e _ ni c h ols @rl. g o v >; M art O o str o m < M O o str o m @i nt er a. c o m >; Gr e g 
R us k a uff < gr us k a uff @i nt er a. c o m >; D e n nis G. Fr y ar < dfr y ar @i nt er a. c o m >; C hrist ell e C o ur b et 
< C C o ur b et @i nt er a. c o m >; B at al, W af a H ( W af a _ H _ B at al @rl. g o v ) <W af a _ H _ B at al @rl. g o v > 
S u bj e ct:  R E: B arri er Q u e sti o ns  

 

M ar k,  

I a gr e e with w h at J a c o b o utli n e d b el o w.   T h er e ar e als o a f e w li q ui d dis c h ar g e w ast e sit e s n e ar t h e T 
Pl a nt t h at f all u n d er 2 0 0 -W A -1 w hi c h m a y/ m a y n ot r e q uir e e xt e n di n g t h e b arri er. B ei n g c o ns er v ati v e o n 
t h e b arri er e xt e nt s e e m s a p pr o pri at e c o nsi d eri n g t h e R O D a n d W P  l a n g u a g e. T his c a n als o b e a p oi nt of 
u p d ati n g d uri n g R E T m ai nt e n a n c e if pr o gr e ss is m a d e f or t h e s e sit e s i n t h e f ut ur e.  

F or t h e p ur p o s es of i n v e nt or y, w e will assi g n t h e 2 0 0 - W-2 0 i n v e nt or y t o t h e T Pl a nt it s elf.  

 

Fr o m:  M ar k Willi a m s  
S e nt:  T u e s d a y, F e b r u ar y 2 6, 2 0 1 9 8: 5 9 A M 
T o:  J a c o b F ull ert o n <J F ull ert o n @i nt er a. c o m> 
C c:  Ni c h ols, Willi a m E < willi a m _ e _ ni c h ols @rl. g o v >; M art O o str o m < M O o str o m @i nt er a. c o m >; Gr e g 
R us k a uff < gr us k a uff @i nt er a. c o m >; D e n nis G. Fr y ar < dfr y ar @i nt er a. c o m >; C hrist ell e C o ur b et 
< C C o ur b et @i nt er a. c o m >; R y a n N ell < R N ell @i nt er a. c o m >; B at al, W af a H ( W af a _ H _ B at al @rl. g o v ) 
< W af a _ H _ B at al @rl. g o v > 
S u bj e ct:  R e: B arri er Q u esti o ns  

 

2 0 0 - W-2 0 is a n e n or m o us f o ot pri nt. It’s t h at e ntir e c o m pl e x i n cl u di n g m a n y b uil di n gs, p ar ki n g l ot s, a n d 
w ast e sit es ( w hi c h m a y n e e d c o v ers).   

F or T -pl a nt t o b e tr e at e d li k e t h e ot h er c a n y o ns, w e n e e d t o assi g n it t o 2 2 1 -T.   

T his is  w h at w e ar e d oi n g f or t h e i n v e nt or y i n t h e C A ( R y a n, M art, a n d I l o o k e d at t his f or a w hil e b ef or e). 
T h e b arri ers s h o ul d f oll o w t h at t o b e c o nsist e nt.  

 

Li n k e d lffl 
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M ar k  

 
O n F e b 2 6, 2 0 1 9, at 8: 4 6 A M, J a c o b F ull ert o n < J F ull ert o n @i nt er a. c o m> wr ot e:  

I di d m or e h o m e w or k o n t his, h o p ef ull y t his will h el p f or m a ki n g a d e cisi o n. 

 I r e a d i n t h e w or k pl a n u n d er t h e C a n y o ns s e cti o n ( D O E/ R L-2 0 1 0 -4 9). T h e t e xt st at e s t h e f oll o wi n g:  

 “T Pl a nt: T h e T Pl a nt ( 2 2 1 T F a cilit y) is c urr e ntl y o p e r ati o n al a n d h as n ot y et b e e n assi g n e d t o a n O U. 
T h e fi n al r e m e d y i s al s o e x p e ct e d t o b e si mil ar t o t h e r e m e d y s el e ct e d f or t h e U Pl a nt, e x c e pt t h at w ast e 
sit es i n t h e vi ci nit y of T Pl a nt will b e assi g n e d t o t h e s a m e O U as t h e T Pl a nt F a cilit y. T h e a nti ci p at e d 
r e m e d y will b e c o nsi d er e d w h e n i d e ntif yi n g d at a n e e ds a n d p ot e nti al r e m e di es f or a dj a c e nt 2 0 0-W A - 1 
O U w ast e sit es. ”  

 “ U Pl a nt ( 2 0 0 -C U -1): T h e 2 2 1 U F a cilit y R O D ( E P A et al., 2 0 0 5, R e c or d of D e cisi o n 2 2 1- U F a cilit y 
( C a n y o n Di s p ositi o n I niti ati v e) H a nf or d Sit e, W as hi n gt o n) s el e ct e d p arti al d e m oliti o n of t h e c a n y o n, v oi d 
filli n g t o st a bili z e c o nt a mi n ati o n a n d miti g at e s u bsi d e n c e p ot e nti al, a n d pl a c e m e nt of a s urf a c e b arri er as a 
fi n al r e m e d y. W ast e sit es a dj a c e nt t o t h e U Pl a nt ar e li k el y t o b e c o v er e d b y t h e b arri er f o ot pri nt; 
h o w e v er, t h es e w ast e sit es ar e n ot a d dr ess e d i n t h e 2 2 1 U F a cilit y R O D. T h e b arri er will b e c o nsi d er e d 
w h e n i d e ntif yi n g d at a n e e ds a n d p ot e nti al r e m e di es f or a dj a c e nt 2 0 0 -W A -1 O U w ast e sit es. T h e b arri er 
f o ot pri nt m a y b e e v al u at e d d uri n g r e m e di al d esi g n t o c o nsi d er c o ns oli d ati o n wit h a dj a c e nt 2 0 0-W A -1 O U 
w ast e sit e r e m e di al a cti o n. ”  

 B as e d o n t his, I still c o m e t o h a vi n g a b arri er o v er 2 0 0 - W-2 0 a n d 2 7 0 6 T u ntil w e h a v e m or e i nf or m ati o n. 
H o w e v er, I d o n’t a nti ci p at e t h at i n r e alit y t h e s e l o c ati o ns will h a v e b arri ers o n c e t h e RI/ F S is d o n e f or 
t his ar e a ( u nl e ss c o nt a mi n ati o n e xist s u n d er t h e b uil di n g f o ot pri nt). A n y w a y, I pr e s e nt t his i nf or m ati o n 
t o y o u all, h o p ef ull y w e c a n c o m e t o a c o ns e ns us o n w h at w e n e e d t o d o f or t his r e gi o n. 

  

T his is i m p ort a nt t o t h e R E T as I c a n’t fi n ali z e a b arri ers c o v er a g e u ntil w e d e ci d e o n t h e s e str a g gl ers. 

 J a c o b F ull e rt o n  |  E.I. T.  

  

  

I N T E R A I n c o r p o r at e d 

3 2 4 0 Ri c h ar ds o n R o a d,  

S uit e 2 Ri c hl a n d,  

W A 9 9 3 5 4  

M ai n: 5 0 9. 9 4 6. 1 2 1 3  

w w w.i nt er a. c o m  

  

<i m a g e 0 0 2. p n g >  

  

Fr o m:  M ar k Willi a m s < M Willi a m s @i nt er a. c o m >  
S e nt:  M o n d a y, F e br u ar y 2 5, 2 0 1 9 4: 1 8 P M  
T o:  J a c o b F ull ert o n <J F ull ert o n @i nt er a. c o m> 

mailto:JFullerton@intera.com
http://www.intera.com/
http://www.linkedin.com/in/jacob-fullerton-bb482082/
mailto:MWilliams@intera.com
mailto:JFullerton@intera.com
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C c:  Ni c h ols, Willi a m E < willi a m _ e _ ni c h ols @rl. g o v >; M art O o str o m < M O o str o m @i nt er a. c o m >; Gr e g 
R us k a uff < gr us k a uff @i nt er a. c o m >; D e n nis G. Fr y ar < dfr y ar @i nt er a. c o m >; C hrist ell e C o ur b et 
< C C o ur b et @i nt er a. c o m >; R y a n N ell < R N ell @i nt er a. c o m >; B at al, W af a H ( W af a _ H _ B at al @rl. g o v ) 
< W af a _ H _ B at al @rl. g o v > 
S u bj e ct:  R e: B arri er Q u esti o ns  

  

As us u al, I c o ul d b e c o m pl et el y wr o n g. I h o p e ot h ers c hi m e i n t o c orr e ct m e.  

 
O n F e b 2 5, 2 0 1 9, at 4: 1 1 P M, M ar k Willi a m s < M Willi a m s @i nt er a. c o m > wr ot e:  

F or T pl a nt, t h e hi g hl y c o nt a mi n at e d c a n y o n b uil di n g will br o k e n u p a n d b uri e d i n pl a c e.  Defi nit el y wit h 
a b arri er.  N ot e t h at w e ar e usi n g 2 2 1 -T f or t h e dis p o s al w ast e sit e n ot 2 0 0 - w-2 0.  W e att e m pt e d i n g et 
t his c orr e ct e d i n A p p e n di x F, b ut f ail e d. 

 I d o n’t t hi n k t h e ass u m pti o n t h at all d e m olis h e d b uil di n gs g et c o v ers is a p pr o pri at e u nl e ss s pe cifi c i nf o 
st at e s it will ( s u c h as t h e c a n y o n b uil di n g).  T h e r u b bl e fr o m a l ot of d e c o m missi o n e d b uil di n gs h as g o n e 
t o E R D F i n t h e p ast.   

 S o m eti m es t h e y h a v e f o u n d c o nt a mi n ati o n b e n e at h t h e b uil di n g aft er d e m oliti o n.  T h e n t h e y’ v e g ott a 
d o s o m et hi n g.  B ut t h e y d o n’t pl a n o n t h at as f ar as I k n o w.  

 M ar k  

 
O n F e b 2 5, 2 0 1 9, at 3: 5 9 P M, J a c o b F ull ert o n < J F ull ert o n @i nt er a. c o m> wr ot e:  

Will,  

 I d u g t hr o u g h t h e WI D S d o c u m e nt f or 2 0 0- W-2 0 w hi c h c o nt ai ns d et ails a b o ut 2 7 0 6 T i n a d diti o n t o 
s e v er al ot h er sit e s. It d e s cri b e s 2 7 0 6 T as a d e c o nt a mi n ati o n f a cilit y w h os e w ast e w at er w as pi p e d o v er 
t o t h e 2 1 1-T c oll e cti o n s u m p a n d t h e n c e t o t h e 2 1 1 -T c oll e cti o n t a n k s y st e m. N ot h a vi n g b ett er 
i nf or m ati o n, 2 0 0- W-2 0 is c urr e ntl y b ei n g tr e at e d as a l o w -l e v el b uri al gr o u n d. T h e o pti mi z ati o n st u d y 
st at e s t h at 2 0 0 - W-2 0 will b e tr e at e d t h e s a m e as T Pl a nt, w hi c h is s o m e w h at a m bi g u o us as v ari o us 
tr e at m e nts ar e us e d o v er T Pl a nt ar e a. B arri ers ar e us e d i n s e v er al l o c ati o ns wit hi n t h e ar e a di s c uss e d, 
b ut it is u n cl e ar w h et h er a b arri er s h o ul d b e pl a c e d o v er t h e e ntir e l o c ati o n.  

 T h e 2 7 0 6 T b uil di n g a n d 2 0 0 - W-2 0 ar e si mil ar i n t h eir a m bi g uit y, p arti all y d u e t o t h eir c oi n ci d e nt 
l o c ati o n, b ut als o f or t h e a v ail a bl e dis p o siti o n i nf or m ati o n ( v er y littl e s p e cifi c i nf or m ati o n). I d o n’t h a v e a 
l ot m or e t h a n t h at at t h e m o m e nt. If I w er e t o c o nti n u e wit h w h at I h a v e, I w o ul d s u g g e st t h at b arri ers 
b e pl a c e d o v er t h e ar e a f or b ot h t h e w ast e sit e a n d t h e b uil di n g. T his w o ul d b e c o nsist e nt wit h t h e EI S 
f ut ure e n d st at e a n d t h e P N N L R e m e d y r ef er e n c es.  

 J a c o b F ull e rt o n  |  E.I. T.  

  

I N T E R A I n c o r p o r at e d 

3 2 4 0 Ri c h ar ds o n R o a d,  

S uit e 2 Ri c hl a n d,  

W A 9 9 3 5 4  
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M ai n: 5 0 9. 9 4 6. 1 2 1 3  

  

Fr o m:  Ni c h ols, Willi a m E < willi a m _ e _ ni c h ols @rl. g o v >  
S e nt:  M o n d a y, F e br u ar y 2 5, 2 0 1 9 2: 0 0 P M  
T o:  J a c o b F ull ert o n <J F ull ert o n @i nt er a. c o m>; M ar k Willi a m s < M Willi a m s @i nt er a. c o m >; M art O o str o m 
< M O o str o m @i nt er a. c o m > 
C c:  Gr e g R us k a uff < gr us k a uff @i nt er a. c o m >; D e n nis G. Fr y ar < dfr y ar @i nt er a. c o m >; C hrist ell e C o ur b et 
< C C o ur b et @i nt er a. c o m >; R y a n N ell < R N ell @i nt er a. c o m > 
S u bj e ct:  R E: B arri er Q u e sti o ns  

  

As a b uil di n g, pr e s u m a bl y, D & D’ d d o w n t o sl a b o n gr a d e, I c a n n ot i m a gi n e t h e n e e d f or a b arri er.  

U nl e ss t h er e is s u bst a nti al s u bs urf a c e c o nt a mi n ati o n – d o w e k n o w if t his is t h e c as e ?  

  

Will Ni c h ol s  

M o d eli n g T e a m L e a d er  

D  1 5 0 9 3 7 6 4 5 5 3  

M  1 5 0 9 5 5 1 4 3 9 4  

  

<i m a g e 0 0 4. p n g >  

T hi s e -m ail m a y c o nt ai n c o nfi d e nti al i nf or m ati o n or m at eri al pr ot e ct e d b y t h e att o r n e y-cli e nt pri vil e g e.  If y o u ar e n ot t h e i nt e n d e d r e ci pi e nt, pl e a s e i nf or m b y r et ur n e -m ail.  

<i m a g e 0 0 5. gif >  

<i m a g e 0 0 6. p n g >  

  

Fr o m:  J a c o b F ull ert o n <J F ull ert o n @i nt er a. c o m>  
S e nt:  Fri d a y, F e br u ar y 2 2, 2 0 1 9 1 0: 0 9 A M  
T o:  Ni c h ols, Willi a m E < wi lli a m _ e _ ni c h ols @rl. g o v>; M ar k Willi a m s < M Willi a m s @i nt er a. c o m >; M art 
O o str o m < M O o str o m @i nt er a. c o m > 
C c:  Gr e g R us k a uff < gr us k a uff @i nt er a. c o m >; D e n nis G. Fr y ar < dfr y ar @i nt er a. c o m >; C hrist ell e C o ur b et 
< C C o ur b et @i nt er a. c o m >; R y a n N ell < R N ell @i nt er a. c o m > 
S u bj e ct:  B arri er Q u e sti o ns  

  

All:  

Aft er l o o ki n g t hr o u g h t h e s oli d w ast e r el e as e m o d els a g ai n I h a v e a q u e sti o n a b o ut 2 7 0 6 T.  

T h e H a nf or d Dis p o siti o n B as eli n e c urr e ntl y list s 2 7 0 6 T as b ei n g d e m olis h e d b y 2 0 5 0. D o w e w a nt t o 
tr e at t his “ Gr o ut e d R e si d u al W ast e ” sit e as h a vi n g a s urf a c e b arri er o v er t o p e v e n t h o u g h it is n’t 
offi ci all y a n yt hi n g ot h er t h a n a b uil di n g ?  

  

J a c o b F ull e rt o n  |  E.I. T.  
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I N T E R A I n c o r p o r at e d 

3 2 4 0 Ri c h ar ds o n R o a d,  

S uit e 2 Ri c hl a n d,  

W A 9 9 3 5 4  

M ai n: 5 0 9. 9 4 6. 1 2 1 3  

w w w.i nt er a. c o m  

  

C h a n g esC h a n g es   
 

It h as b e e n d e ci d e d aft er s o m e l e n gt h y dis c ussi o n t h at w e s h o ul d h a v e t his sit e c a p p e d, c o nsist e nt wit h 
t h e d e cisi o ns m a d e f or t h e U Pl a nt C a n y o n. A n al o g o us t o t h e 2 0 0- W-2 0 is t h e 2 0 0 - W-1 3 6 of t h e U Pl a nt 
C a n y o n. H o w e v er, n eit h er t h e B Pl a nt n or t h e S Pl a nt C a n y o ns h a v e l ar g e sit e s e q ui v al e nt t o 2 0 0 - W-2 0 
or 2 0 0 - W-1 3 6.  
  

http://www.intera.com/
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D 1 3  Sit e N a mi n g C o n v e nti o n ( M a st er Li st S h e et)  
  

Iss u esIss u es  
T h e c urr e nt sit e n a mi n g c o n v e nti o n is s u bj e ct t o c h a n g e i n a c c or d a n c e wit h t h e u nifi e d c o n v e nti o n 
c urr e ntl y i n d e v el o p m e nt f or t h e C A/ CI E pr oj e cts. T h e c h a n g e s m a d e u p t o t his p oi nt ar e i n cl u d e d i n t his 
p a g e ( s e e s pr e a ds h e et b el o w).  
  
W h e n t his fi n ali z e d list c o m e s o ut, t h e n a m e s will n e e d t o b e u p d at e d t o m at c h t h e u nifi e d c o n v e nti o n. 
It will b e cr u ci al t h at t h e n a mi n g c o n v e nti o n is c arri e d f or w ar d t hr o u g h o ut t h e e ntir e w or k b o o k of t h e 
H S D B as t h e li n k e d r ef er e n c e s d e p e n d o n  
 

C h a n g esC h a n g es   
< < Sit e N a mi n g C o n v e nti o n - S pr e a ds h e et. xls x > >  

SI T E _ N U M  N ot e s / C h a n g e s  

1 1 6 -D R -1 & 2  C h a n g e d " SI T E _ N U M " fi el d t o r e pl a c e ' %' wit h ' &' t o m at c h e hsit 
d e si g n ati o n  

2 1 6 -B -7 A & B  C h a n g e d " SI T E _ N U M " fi el d t o r e pl a c e ' %' wit h ' &' t o m at c h e hsit 
d e si g n ati o n (t hr o u g h o ut e ntir e w or k b o o k)  

2 1 6 -S -1 & 2  C h a n g e d " SI T E _ N U M " fi el d t o r e pl a c e ' %' wit h ' &' t o m at c h e hsit 
d e si g n ati o n  

2 1 6 -U -1 & 2  C h a n g e d " SI T E _ N U M " fi el d t o r e pl a c e ' %' wit h ' &' t o m at c h e hsit 
d e si g n ati o n  

 

Di s c u s si o n:  
1/ 2 3/ 2 0 1 9  

•  N e e d t o m a k e all n a m e s c o m p ati bl e wit h A c c e ss D at a b as e f or m at ( R a n d y t o c h e c k tr a nsl ati o n)  
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D 1 4  E x c el “ R O D s ” S h e et C h a n g e s  
 

Iss u esIss u es  
 

C h a n g esC h a n g es   

Sit e s ( ori gi n al)  Sit e s ( m o difi e d)  R e a s o n  

6 0 0 -1 0 4  6 0 0 -1 0 4 _s u p ers e d e d  

E c ol o g y a n d D O E, 1 9 9 7, " A cti o n M e m or a n d u m, U S D O E 
H a nf or d 1 0 0 Ar e a N P L, 1 0 0 -I U-3 O p er a bl e U nit ( W a hl u k e 
Sl o p e), H a nf or d Sit e, A d a ms, Gr a nt, a n d Fr a n kli n 
C o u nti e s, W A "  

2 1 6 -Z -1 9 Dit c h  2 1 6 -Z -1 9   
2 1 6 -Z -1 D Dit c h  2 1 6 -Z -1 D   
2 1 6 -Z -2 0 Til e Fi el d  2 1 6 -Z -2 0   
2 1 6 -Z -8 Fr e n c h 
dr ai n  2 1 6 -Z -8   
2 4 1 -Z -8 s ettli n g 
t a n k 2 4 1 -Z -8   
6 2 8 -4 ( L a n dfill 1 d)  6 2 8 -4   
J A J o n e s # 1 J A J O N E S 1  
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D 1 5  E x c el “ A cti o n M e m o s ” S h e et C h a n g e s  
 

Iss u esIss u es  
 

C h a n g esC h a n g es   

Sit e s I D ( ori gi n al) Sit e s I D ( m o difi e d)  

6 0 0  O C L  6 0 0 O C L  
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D 1 6  2 1 8 - W-4 C  
 

Iss u esIss u es  
T h er e is a c o nfli ct b et w e e n D O E g ui d a n c e i n D O E/ R L -2 0 0 0 -7 0 R e v. 0 a n d a l at er a cti o n m e m o ( D O E, E P A, 
a n d E c ol o g y, 2 0 0 4, “ A cti o n M e m or a n d u m: U. S. D e p art m e nt of E n er g y, 2 0 0 Ar e a, B uri al Gr o u n d 2 1 8 - W-
4 C W ast e R etri e v al, H a nf or d Sit e, B e nt o n C o u nt y, W as hi n gt o n, ” U. S. D e p art m e nt of E n er g y, Ri c hl a n d 
O p er ati o ns Offi c e; U. S. E n vir o n m e nt al Pr ot e cti o n A g e n c y; a n d W as hi n gt o n St at e D e p art m e nt of E c ol o g y, 
Ri c hl a n d, W as hi n gt o n, A pril 1 9.)  
  
B e c a us e t h e A cti o n M e m o is a m bi g u o us a b o ut a d efi niti v e a cti o n t o t a k e pl a c e ( c a n b e i n d efi nit el y 
p o st p o n e d) t h e d e cisi o n is t o ass u m e a n E T C a p/ B arri er o v er t h e w ast e sit e ar e a u ntil t h e a cti o n m e m o 
is c arri e d o ut or s u p ers e d e d b y a l at er r e g ul at or y d e cisi on.  
 

C h a n g esC h a n g es   
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J a c o b F ull e rt o n 

Fr o m: 

S e nt 
T o: 

C c: 
S u bj e ct: 

Ni c h o l s, W illia m E < w illia m, _ e _ n i ch o l s@r l.g o v  > 

T h u r sd a y , M a r c h 1 4, 2 0 1 9 3 : 51 P M 

J a c o b F u ll ert on; M ar k W illi am s ; M art O o s t ro m; Gr e g R u s k a uff; R y a n N e ll 

B a t al, W a f a H; W a f a B a t al 

R E: 2 1 8 - W - 4 C 

J u d g m e nt c all, a n d I s u p p o s e I g et t o b e th e j u d g e. 

M y c o i n fli p i s t o a s s u m e i n d efi nit e d e la y a n d n o R T D . T hi s i s a n a s s u m pti o n - a n d of c o u r s e n e e d s t o b e d o c u m e nt e d. 

Will Ni c h ol s 

M o d e lin g T e a m L e a d e r 

D 1 5 0 9 3 7 6 4 5 5 3 

M  1 5 0 9 5 5 1 4 3 9 4 

C H 2 M H I L L 
Pl at e a u R e m e di ati o n C o m p a n y 

o J C M.'I J bl c o m p o 1 1 y 

T ni s e- m ail rtl a'{ c o o ni n o o ni:t e ni ai i nf e ml ali a n 0t m. alffl 1 'f 1f m e 8! 1 0ffl e y <ti e n 1 pri vil e g e. l y o 1 J • e fl Clt u, e i nt ei xt e a ~i e nt, pl e a s e i nf C W m o y r e 1 u m e-r n ail. 

l m n:li nlt Ji d 

E Hfr:I E 
F r o m: J a c o b F ull ert o n < J F u llert o n @ int er a .c o m > 

S e nt: T h u r s d a y, M a r c h 1 4, 2 0 1 9 3 : 48 P M 

T o: M a r k W i llia m s < M W illi am s @ i nt er a.c o m > ; M art O o s t r o m, < M O o s t ro m @ i nt e r a.c o m >; Gr e g R u s k a u ff 

< gr u s k a uff @ int e r a. c o m >; Ni c h o ls, W i lli a m E < w i lli am _ e _ n i c h ol s @r l.g o v >; R y a n N e ll < R N e ll@i nt e r a . c o m> 

C c: B at a l, W a f a H < w af a _ h _ b a t al @rl.g o v >; W a f a B at al < W B at al @ i nt era. c o m  > 

S u bj e ct: R E : 2 1 8- W - 4C 

Ju s t  w a nt t o r e v iv e t hi s qu e s t i o n be c a u s e I h a v en' t h a d a n a n s w e r o n t his. 

J a c o b F ull ert o n I E . 1. T. 

--s. J N T E R A Ji n..... . .. , .... 

I N TE R A I n co r p o r at e d 

3 2 4 0 Ri c h ar d s o n R o a d, 

S uit e 2  Ri c h l a n d, 

W A 9 9 3 5 4 

M ai n: 5 0 9 .9 4 6 . 12 1 3 
w w w.i n ter a .c o m 

Li n k e d lffl 

F r o m: J a c o b F ull ert o n 

S e nt: M o n d a y, M a r c h 1 1, 2 0 1 9 1: 5 2 P M 

T o: M a r k W i llia m s < M Will i am s @i nt er a . co m >; M a rt O o s t r o m, < M O o s t ro m @i nt er a . c o m>; Gr e g R u s k a u ff 

n 
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< G R u s k a uff @i n t er a.c o m >; N i ch o ls, W i lli am E < willi a m e ni c h o l s@rl . go v >; R y a n N e ll < R N e ll @int er a. c o m > 

S u bj e ct: 2 1 8- W- 4 C 

All : 

W h il e p r e p ari n g a si t e li st f or a p r e s e nt ati o n o n t h e si te s c u rr e ntly k n o w n t o h a v e a RO D o r A c tio n M e m o I c a m e a cr o ss a 

c a s e t hat n e e d s cl ari fic at !. 2! J; 2 1 8 - W- 4 C ha s a si g n e d A ct io n M e m o fr o m 2 0 0 9 { D O E/ RL - 2 0 0 9- 8 6 R e v . O J t o " R T D" th e si t e. 

H o w e v e r, f ollo wi n g g u id a n c e fro m D O E / R L- 2 0 0 0- 7 0 w e w o u I d p u t a b arri er o v er t h e to p, b ut of c o u rs e t h e A c t i o n M e m o 

w~ o u l d t a k e p re c e d e n c e i n t hi s c a s e a s it h a s a l at er d a t e. 

T h e q u e sti o n I ha v e r el e v a nt t o t h e R E T a n d H S D B i s w h et h er w e w o u l d d o a s o u r c e r e m o v a l pl a n f or t hi s si t e gi v e n th at 

th e A ct io n M e m o d o e s n' t  act u a lly h a v e a tim e f or c o m p l etio n a n d c o u l d p o s s i bl y b e d el a y e d i n d efi n it el y (st a t e d i n th e 

1 6. ct io n M e m o • Th e c ur r e nt d e s i g n ati o n i s t hat t hi s L L B G i s a ct i ve wi t h o ut  i m m e d i at e pla n s t o c arr y o ut t hi s A ct io n M e m o 

b a s e d o n w h at  I c a n s e e i n t h e H S D B. 

I'll k e e p m y e y e s o p e n t o ot h er s u c h c a s e s . 

J a c o b F ull ert o n I  E. 1. T. 

.... .. _ . -. .. Y ~ 

I N T E R A I n c o r p o r at e d 

3 2 4 0 Ri c h ar d s o n R o a d, 

S ui t e 2 Ri c hl a n d, 

W A 9 9 3 5 4 

M ai n: 5 0 9 .9 4 6. 1 2 1 3 
w w w.i n ter a .c o m 

Li n k e d lffl 



E C F -H A N F O R D -1 5 -0 0 1 9, R E V. 2 

D- 3 9  

D 1 7  C P -6 3 3 8 6 D o c u m e nt ati o n  
  
A d diti o n al c h a n g e s m a d e t o t h e H S D B ar e d e s cri b e d i n D o c u m e nt C P -6 3 3 8 6 a n d d o c u m e nt e d i n t h e 
f oll o wi n g s pr e a ds h e et s: 

•  C A _ CI E _ Dis p o siti o n _ 0 4. 2 4. 2 0 1 9. xls x  

•  N o n _ C A _ CI E _ W ast e _ Sit e s _ U p d at e d _ 4. 2 5. 1 9. xls x  
 

It is p o ssi bl e t h at t h e c h a n g e s d e s cri b e d i n S e cti o n 2 – 1 6 w er e o v er writt e n b y c h a n g e s m a d e i n t h e C P -
6 3 3 8 6 d o c u m e nt. T h e c h a n g e s m a d e i n t h e C P -6 3 3 8 6 d o c u m e nt ar e t h e fi n al a n d a c c e pt e d alt er ati o ns t o 
t h e H S D B f or i n c or p or ati o n i nt o t h e R E T. 

 

C h a n g e s w er e m a d e t o t h e f oll o wi n g sit e n u m b ers.            

 

SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

U P R -2 0 0 -E -8 3   2 0 0 -E -1 0 0  

O C S A   2 0 0 -E -1 0 2  

C W C   2 0 0 -E -1 0 3  

G T F L   2 0 0 -E -1 0 7  

6 0 0 -3 8   2 0 0 -E -1 3 6  

6 0 0 -3 5 4   2 0 0 -E -2 5  

6 0 0 C L   2 0 0 -E -2 8  

2 1 6 -B -3 -1   2 0 0 -E -3 0  

2 0 0 -E -3 0 4   2 0 0 -E -4  

U P R -6 0 0 -2 0   2 0 0 -E -4 1  

2 1 8 -W -6   2 0 0 -E -5 4  

6 0 0 -3 5 5   2 0 0 -E -5 5  

6 0 0 -6 0   2 0 0 -E -5 6  

2 0 0 C P   2 0 0 -E -5 7  

2 0 0 -E -1 0 9   2 0 0 -E -6 0  

2 0 0 -W B P   2 0 0 -E -6 1  

U P R -2 0 0 -E -3 7   2 0 0 -E -6 2  

6 0 0 -3 6 4   2 0 0 -E -6 3  

6 0 0 -7 0   2 0 0 -E -6 4  

G T F   2 0 0 -E -6 5  

2 0 0 -W -3 3   2 0 0 -E -6 7  

6 0 0 N R D W L   2 0 0 -E -6 8  

2 0 0 -E -1 7   2 0 0 -E -6 9  

2 0 0 -A T E D F   2 0 0 -E -7 0  
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SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 0 -E B P   2 0 0 -E -7 1  

2 7 1 -U   2 0 0 -E -7 2  

2 1 6 -A -2 9   2 0 0 -E -7 3  

2 9 1 -U   2 0 0 -E -7 4  

2 9 1 -U -1   2 0 0 -E -7 5  

2 1 6 -B -3 A   2 0 0 -E -7 6  

2 0 0 -W A D B   2 0 0 -E -7 7  

6 0 0 -3 8 8   2 0 0 -E -7 8  

W R A P   2 0 0 -E -7 9  

2 0 0 -W -1 3 6   2 0 0 -E -8 0  

2 9 2 -U   2 0 0 -E -8 1  

2 1 6 -N -8   2 0 0 -E -8 2  

2 0 0 -W -5 4   2 0 0 -E -8 4  

3 0 0 -1 0   2 0 0 -E -8 8  

6 0 0 -2 1 4   2 0 0 -E -8 9  

3 0 0 -1 0 9   2 0 0 -E -9 0  

3 0 0 -1 8   2 0 0 -E -9 1  

3 0 0 -2 2 4   2 0 0 -E -9 2  

3 0 0 -2 5 8   2 0 0 -E -9 3  

3 0 0 -2 5 9   2 0 0 -E -9 4  

U P R -2 0 0 -W -4 1   2 0 0 -E -9 5  

2 0 0 -W -5 3   2 0 0 -E -9 7  

6 0 0 -2 2 0   2 0 0 -E -9 8  

U P R -3 0 0 -F F -1   2 0 0 -E -9 9  

3 0 0 -2 7 0   2 0 0 -W P P  

3 0 0 -2 7 4   2 0 0 -W -2 0  

6 0 0 -3 6 1   2 0 0 -W -2 2  

2 0 0 -E -2 9 6   2 0 0 -W -4 2  

6 0 0 -3 6   2 0 0 -W -4 4  

3 0 0 -2 7 5   2 0 0 -W -4 5  

2 0 0 -W -2 3 6   2 0 0 -W -5 2  

2 0 0 -E -4 4   2 0 0 -W -7 2  

3 0 0 -2 7 6   2 0 0 -W -9  

2 0 0 -W -2 4 5   2 0 1 -C  

3 0 0 -2 7 7   2 0 2 -S  

2 0 0 -W -2 4 6   2 1 0 1 -M P O N D  

U P R -2 0 0 -W -1 1 7   2 1 2 -B  

3 0 0 -5 2   2 1 6 -A -1  



E C F -H A N F O R D -1 5 -0 0 1 9, R E V. 2 

D- 4 1  

SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 0 -E -1 3   2 1 6 -A -1 0  

4 0 0 -4 0   2 1 6 -A -1 1  

2 0 0 E T F   2 1 6 -A -1 2  

U P R -2 0 0 -W -1 6 1   2 1 6 -A -1 3  

2 1 6 -B -5 9 B   2 1 6 -A -1 4  

3 0 0 -2 7 9   2 1 6 -A -1 5  

3 0 0 -2 8 6   2 1 6 -A -1 6  

3 0 0 -2 8 9   2 1 6 -A -1 7  

U P R -2 0 0 -W -6 5   2 1 6 -A -1 8  

2 0 0 -W -1 1   2 1 6 -A -1 9  

2 0 2 -A   2 1 6 -A -2  

U P R -2 0 0 -W -7 6   2 1 6 -A -2 0  

U P R -2 0 0 -E -6 9   2 1 6 -A -2 1  

U P R -2 0 0 -E -1 4 4   2 1 6 -A -2 2  

U P R -2 0 0 -E -6 4   2 1 6 -A -2 3 A  

2 1 6 -S -1 6 D   2 1 6 -A -2 3 B  

U P R -2 0 0 -W -9 9   2 1 6 -A -2 4  

2 1 6 -T -4 -1 D   2 1 6 -A -2 5  

6 0 0 -3 6 2   2 1 6 -A -2 6  

2 0 0 -E P D   2 1 6 -A -2 6 A  

3 0 0 -3 2   2 1 6 -A -2 7  

3 0 0 -4   2 1 6 -A -2 8  

2 0 0 -W -2 4 7   2 1 6 -A -3  

2 1 8 -W -1 1   2 1 6 -A -3 0  

U P R -2 0 0 -W -1 6 7   2 1 6 -A -3 1  

6 1 8 -2   2 1 6 -A -3 2  

2 0 0 -E -2 9 5   2 1 6 -A -3 5  

6 0 0 -3 6 0   2 1 6 -A -3 6 A  

6 0 0 -3 9 1   2 1 6 -A -3 6 B  

2 1 6 -B -2 -3   2 1 6 -A -3 7 -1  

2 0 0 -W -7 1   2 1 6 -A -3 7 -2  

3 0 0 -4 5   2 1 6 -A -3 9  

2 0 0 -E -1 3 9   2 1 6 -A -4  

2 1 6 -A -4 2   2 1 6 -A -4 0  

2 0 0 -E -1 2 1   2 1 6 -A -4 1  

2 0 7 -S   2 1 6 -A -4 5  

2 6 0 7 -W 1 6   2 1 6 -A -5  

6 0 0 -3 9 8   2 1 6 -A -6  
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SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

3 0 0 -7   2 1 6 -A -7  

2 0 7 -U   2 1 6 -A -8  

3 0 0 -8   2 1 6 -A -9  

2 0 0 -E -4 6   2 1 6 -B -1 0 A  

2 1 6 -B -3 -2   2 1 6 -B -1 0 B  

2 0 0 -E -2 9 4   2 1 6 -B -1 1 A & B  

6 0 0 -6 2   2 1 6 -B -1 2  

2 1 8 -E -9   2 1 6 -B -1 3  

2 1 6 -S -1 8   2 1 6 -B -1 4  

3 0 0 -9   2 1 6 -B -1 5  

3 0 3 -M S A   2 1 6 -B -1 6  

3 0 3 -M U O F   2 1 6 -B -1 7  

6 1 8 -3   2 1 6 -B -1 8  

2 2 1 -B -W S -2   2 1 6 -B -1 9  

2 0 0 -E -2 4   2 1 6 -B -2 0  

2 0 0 -E -2 9   2 1 6 -B -2 1  

2 1 6 -S -1 1   2 1 6 -B -2 -1  

J A J O N E S 1  2 1 6 -B -2 2  

C T F N 2 7 0 3 -E   2 1 6 -B -2 -2  

6 0 0 -4 9   2 1 6 -B -2 3  

3 1 6 -1   2 1 6 -B -2 4  

2 0 0 -E -5   2 1 6 -B -2 5  

3 1 6 -2   2 1 6 -B -2 6  

U P R -2 0 0 -E -8 9   2 1 6 -B -2 7  

2 1 6 -B -6 4   2 1 6 -B -2 8  

2 0 0 -W -2 4 0   2 1 6 -B -2 9  

2 0 0 -W -1 3   2 1 6 -B -3  

3 1 6 -4   2 1 6 -B -3 0  

U P R -2 0 0 -W -1 1 5   2 1 6 -B -3 1  

4 0 0 -4 2   2 1 6 -B -3 2  

3 1 6 -5   2 1 6 -B -3 3  

2 0 0 -E -4 3   2 1 6 -B -3 4  

2 0 0 -W -2 3 9   2 1 6 -B -3 5  

6 1 8 -1   2 1 6 -B -3 6  

3 3 3 E S H W S A   2 1 6 -B -3 7  

3 3 3 W S T F   2 1 6 -B -3 8  

6 6 0 7 -1 6   2 1 6 -B -3 9  

6 0 0 -2 7 8   2 1 6 -B -3 A R A D  
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SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 0 -W -8 7   2 1 6 -B -3 B R A D  

2 0 7 -A -N O R T H   2 1 6 -B -3 C R A D  

2 0 7 -A -S O U T H   2 1 6 -B -4  

2 0 7 -B   2 1 6 -B -4 0  

2 1 6 -A -3 8 -1   2 1 6 -B -4 1  

2 1 6 -T -4 -2   2 1 6 -B -4 2  

3 0 0 -5 0   2 1 6 -B -4 3  

4 0 0 P P S S   2 1 6 -B -4 4  

2 1 8 -E -2 A   2 1 6 -B -4 5  

2 0 7 -T   2 1 6 -B -4 6  

2 0 0 -W -5 5   2 1 6 -B -4 7  

2 1 6 -B -3 -3   2 1 6 -B -4 8  

6 0 0 -2 8 1   2 1 6 -B -4 9  

U P R -2 0 0 -W -7 1   2 1 6 -B -5  

2 0 0 -E -1 3 5   2 1 6 -B -5 0  

2 0 0 -E -2 8 7   2 1 6 -B -5 1  

3 0 0 -4 9   2 1 6 -B -5 2  

4 0 0 -3 7   2 1 6 -B -5 3 A  

2 0 0 -E -2 9 7   2 1 6 -B -5 3 B  

U P R -2 0 0 -W -1 1 6   2 1 6 -B -5 4  

6 2 4 1 -V   2 1 6 -B -5 5  

6 2 4 1 -A   2 1 6 -B -5 7  

2 0 0 -W -2 4 3   2 1 6 -B -5 8  

2 0 0 -W -1 2 7   2 1 6 -B -5 9  

U P R -2 0 0 -E -9 5   2 1 6 -B -6  

4 0 0 -3 8   2 1 6 -B -6 0  

2 0 0 -E -7   2 1 6 -B -6 2  

2 1 6 -T -4 B   2 1 6 -B -6 3  

6 0 0 -1 0 9   2 1 6 -B -7 A & B  

6 0 0 -3 3 4   2 1 6 -B -8  

2 0 0 -E -5 3   2 1 6 -B -9  

6 0 0 -1 1 0   2 1 6 -B Y -2 0 1  

2 0 0 -N -3   2 1 6 -C -1  

6 0 0 -3 8 7   2 1 6 -C -1 0  

6 0 0 O C L   2 1 6 -C -2  

2 0 0 -W -6 4   2 1 6 -C -3  

2 4 4 -A L S   2 1 6 -C -4  

2 0 0 -E -2   2 1 6 -C -5  
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C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 0 -W -2 4 9   2 1 6 -C -6  

2 1 6 -A -3 4   2 1 6 -C -7  

2 0 0 -W -6 7   2 1 6 -C -8  

2 1 6 -S -1 0 D   2 1 6 -C -9  

2 1 8 -W -9   2 1 6 -N -1  

6 0 0 -3 5 9   2 1 6 -N -2  

6 0 0 -1 8 6   2 1 6 -N -3  

2 0 0 -E -4 5   2 1 6 -N -4  

6 0 0 -2 2 7   2 1 6 -N -5  

6 0 0 -2 0 2   2 1 6 -N -6  

6 0 0 -2 8 2   2 1 6 -N -7  

6 0 0 -2 8 8   2 1 6 -S -1 & 2  

2 0 0 -W -8 1   2 1 6 -S -1 0 P  

6 0 0 -3 8 9   2 1 6 -S -1 2  

2 4 1 -E W -1 5 1   2 1 6 -S -1 3  

U P R -2 0 0 -N -1   2 1 6 -S -1 4  

2 0 0 -W -1 7 2   2 1 6 -S -1 5  

4 0 0 -3 1   2 1 6 -S -1 6 P  

U P R -6 0 0 -1 2   2 1 6 -S -1 7  

2 4 2 -A   2 1 6 -S -1 9  

6 1 6   2 1 6 -S -2 0  

3 0 0 -5 1   2 1 6 -S -2 1  

2 0 0 -W -2 4 1   2 1 6 -S -2 2  

6 2 2 -R S T   2 1 6 -S -2 3  

2 0 0 -W -8 9   2 1 6 -S -2 5  

6 0 0 -2 0 5   2 1 6 -S -2 6  

2 0 0 -W -4 3   2 1 6 -S -3  

6 0 0 -2 2 8   2 1 6 -S -4  

6 0 0 -2 0 8   2 1 6 -S -5  

2 7 2 7 -S   2 1 6 -S -6  

U P R -2 0 0 -E -1 0 0   2 1 6 -S -7  

2 4 2 -S   2 1 6 -S -8  

2 0 0 -E -3 0 0   2 1 6 -S -9  

6 0 0 -4 0   2 1 6 -S X -2  

2 0 0 -W -6 3   2 1 6 -T -1  

2 0 0 -W -1   2 1 6 -T -1 2  

2 4 4 -A R V A U L T   2 1 6 -T -1 4  

6 0 0 -3 3 7   2 1 6 -T -1 5  
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C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 0 -E -1 1 0   2 1 6 -T -1 6  

6 0 0 -2 3   2 1 6 -T -1 7  

6 0 0 -3 2 0   2 1 6 -T -1 8  

2 0 0 -W -2 5 3   2 1 6 -T -1 9  

2 0 0 -W -1 0 4   2 1 6 -T -2  

2 0 0 -W -9 2   2 1 6 -T -2 0  

2 0 0 -W -1 0 6   2 1 6 -T -2 1  

2 0 0 -E -2 9 2   2 1 6 -T -2 2  

2 4 2 -T   2 1 6 -T -2 3  

6 0 0 -2 3 9   2 1 6 -T -2 4  

2 0 0 -W -1 4   2 1 6 -T -2 5  

U P R -2 0 0 -W -1 6 4   2 1 6 -T -2 6  

6 0 0 -7 1   2 1 6 -T -2 7  

3 0 0 -4 4   2 1 6 -T -2 8  

2 4 4 -C R V A U L T   2 1 6 -T -2 9  

2 1 8 -W -8   2 1 6 -T -3  

2 6 0 7 -E E   2 1 6 -T -3 2  

6 0 0 -3 9 0   2 1 6 -T -3 3  

6 0 0 -3 1 6   2 1 6 -T -3 4  

6 0 0 -2 5 9   2 1 6 -T -3 5  

2 0 0 -E -1 2 4   2 1 6 -T -3 6  

2 9 1 -C   2 1 6 -T -4 A  

2 6 0 7 -W T   2 1 6 -T -5  

2 0 4 -A R   2 1 6 -T -6  

2 0 0 -W -6   2 1 6 -T -7  

2 2 1 -T C S T F   2 1 6 -T -8  

6 0 0 -3 2 5   2 1 6 -T Y -2 0 1  

2 0 7 -S L   2 1 6 -U -1 & 2  

6 0 0 -2 7 2   2 1 6 -U -1 0  

6 6 0 7 -5   2 1 6 -U -1 2  

6 0 0 -3 2 2   2 1 6 -U -1 3  

U P R -2 0 0 -W -1 4   2 1 6 -U -1 4  

6 0 0 -3 2 1   2 1 6 -U -1 5  

2 0 0 -W -2 1   2 1 6 -U -1 6  

6 0 0 -3 6 5   2 1 6 -U -1 7  

6 0 0 -3 2 3   2 1 6 -U -3  

2 7 2 7 -W A   2 1 6 -U -4  

2 6 0 7 -EJ   2 1 6 -U -4 A  
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C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 7 -Z   2 1 6 -U -4 B  

6 0 0 -3 3 6   2 1 6 -U -5  

6 6 0 7 -4   2 1 6 -U -6  

2 0 0 -E -2 6   2 1 6 -U -7  

2 0 0 -E -1 6   2 1 6 -U -8  

2 0 0 -E -2 9 3   2 1 6 -W -L W C  

6 0 0 -3 2 4   2 1 6 -Z -1 & 2  

U P R -2 0 0 -W -4 8   2 1 6 -Z -1 0  

6 0 0 -3 2 7   2 1 6 -Z -1 1  

2 4 1 -A -1 5 1   2 1 6 -Z -1 2  

2 4 1 -T X -1 5 3   2 1 6 -Z -1 3  

2 0 0 -W -2 5 1   2 1 6 -Z -1 4  

2 0 0 -W -2 3 7   2 1 6 -Z -1 5  

2 0 0 -W -8 0   2 1 6 -Z -1 6  

2 4 1 -T X R -1 5 1   2 1 6 -Z -1 7  

4 8 4 3   2 1 6 -Z -1 8  

2 0 0 -W -8 3   2 1 6 -Z -1 9  

2 4 4 -B X R V A U L T   2 1 6 -Z -1 A  

2 0 0 -E -6   2 1 6 -Z -1 D  

6 0 0 -3 2 8   2 1 6 -Z -2 0  

2 4 0 -S -1 5 1   2 1 6 -Z -2 1  

2 0 0 -E -1 1 5   2 1 6 -Z -3  

2 4 1 -T X -1 5 5   2 1 6 -Z -4  

2 4 1 -C -8 0 1   2 1 6 -Z -5  

2 1 6 -T -1 3   2 1 6 -Z -6  

2 0 0 -W -2 3 1   2 1 6 -Z -7  

6 6 0 7 -2   2 1 6 -Z -8  

2 4 1 -T X R -1 5 2   2 1 6 -Z -9  

2 4 4 -U R V A U L T   2 1 8 -C -9  

6 0 0 -3 1 8   2 1 8 -E -1  

2 4 1 -B X R -1 5 2   2 1 8 -E -1 0  

6 0 0 -3 2 9   2 1 8 -E -1 2 A  

2 4 4 -T X R V A U L T   2 1 8 -E -1 2 B  

2 4 1 -B Y R -1 5 2   2 1 8 -E -1 4  

2 4 1 -B R -1 5 2   2 1 8 -E -1 5  

2 4 1 -T X R -1 5 3   2 1 8 -E -2  

2 4 1 -B X R -1 5 3   2 1 8 -E -4  

2 4 1 -A P V P   2 1 8 -E -5  
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C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

6 0 0 -5 9   2 1 8 -E -5 A  

2 2 2 -S D   2 1 8 -E -8  

2 4 1 -B Y R -1 5 3   2 1 8 -W -1  

2 4 1 -T Y -1 5 3   2 1 8 -W -1 A  

2 1 6 -T -1 1   2 1 8 -W -2  

2 4 1 -U R -1 5 3   2 1 8 -W -2 A  

2 4 1 -C R -1 5 1   2 1 8 -W -3  

2 4 1 -U R -1 5 2   2 1 8 -W -3 A  

6 0 0 -3 4 2   2 1 8 -W -3 A E  

2 1 6 -T -9   2 1 8 -W -4 A  

2 4 1 -S X -4 0 2   2 1 8 -W -4 B  

2 1 6 -T -1 0   2 1 8 -W -4 C  

6 0 0 -3 5 3   2 1 8 -W -5  

2 4 1 -S X -4 0 1   2 1 8 -W -R E A C T O R  

2 4 1 -C R -1 5 3   2 2 1 -B  

2 4 1 -U X -3 0 2 A   2 2 1 T  

2 4 1 -U R -1 5 4   2 2 1 -U  

2 4 1 -T R -1 5 2   2 2 2 -S  

2 4 4 -B X D C R T   2 2 4 -B  

6 0 0 -1 8 7   2 2 4 -T  

2 4 1 -C R -1 5 2   2 3 1 Z  

2 6 0 7 -W U T   2 3 2 -Z  

2 0 0 -W -1 0 1   2 3 3 -S  

2 4 1 -S X -1 5 1   2 3 4 -5 Z  

2 4 1 -B Y R -1 5 4   2 3 6 Z  

2 4 1 -U X -1 5 4   2 4 1 -A -A N C  

U P R -2 0 0 -W -6 0   2 4 1 -A -1 0 1  

2 4 1 -A -1 5 2   2 4 1 -A -1 0 2  

6 0 0 -4 0 0   2 4 1 -A -1 0 3  

2 4 1 -S X -3 0 2   2 4 1 -A -1 0 4  

2 6 0 7 -W T X   2 4 1 -A -1 0 5  

2 4 4 -T X D C R T   2 4 1 -A -1 0 6  

2 4 1 -E R -1 5 1   2 4 1 -A N -A N C  

2 4 1 -U R -1 5 1   2 4 1 -A N -1 0 1  

2 4 4 -S D C R T   2 4 1 -A N -1 0 2  

2 4 1 -A -4 1 7   2 4 1 -A N -1 0 3  

2 0 0 -W -7 6   2 4 1 -A N -1 0 4  

2 4 4 -U D C R T   2 4 1 -A N -1 0 5  
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C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 0 -E -1 3 0   2 4 1 -A N -1 0 6  

6 0 0 -3 4 3   2 4 1 -A N -1 0 7  

2 0 0 -W -5 8   2 4 1 -A P -A N C  

6 0 0 -2 6 2   2 4 1 -A P -1 0 1  

6 0 0 -2 2 4   2 4 1 -A P -1 0 2  

2 0 0 -E -2 7   2 4 1 -A P -1 0 3  

2 0 0 -W -7 3   2 4 1 -A P -1 0 4  

2 4 1 -T X -1 5 4   2 4 1 -A P -1 0 5  

U P R -2 0 0 -W -1 1 2   2 4 1 -A P -1 0 6  

2 4 1 -B X R -1 5 1   2 4 1 -A P -1 0 7  

6 0 0 -3 1 9   2 4 1 -A P -1 0 8  

6 0 0 -3 5 0   2 4 1 -A W -A N C  

2 4 1 -S -1 5 1   2 4 1 -A W -1 0 1  

2 0 0 -W -8 2   2 4 1 -A W -1 0 2  

6 0 0 -3 5 6   2 4 1 -A W -1 0 3  

2 0 0 -W -9 0   2 4 1 -A W -1 0 4  

6 0 0 -3 6 7   2 4 1 -A W -1 0 5  

2 0 0 -W -1 4 4   2 4 1 -A W -1 0 6  

6 0 0 -3 7 8   2 4 1 -A X -A N C  

6 0 0 -3 8 6   2 4 1 -A X -1 0 1  

2 0 0 -E -9   2 4 1 -A X -1 0 2  

2 0 0 -E -2 9 9   2 4 1 -A X -1 0 3  

2 0 0 -W -8 5   2 4 1 -A X -1 0 4  

2 4 1 -B X -3 0 2 C   2 4 1 -A Y -A N C  

2 0 0 -E -1 2 3   2 4 1 -A Y -1 0 1  

2 0 0 -W -5 9   2 4 1 -A Y -1 0 2  

6 0 0 -4 6   2 4 1 -A Z -A N C  

2 1 8 -W -7   2 4 1 -A Z -1 0 1  

3 3 2 S F   2 4 1 -A Z -1 0 2  

2 4 1 -A X -1 5 1   2 4 1 -B -A N C  

2 0 0 -E -3 0 1   2 4 1 -B -1 0 1  

U P R -6 0 0 -1 5   2 4 1 -B -1 0 2  

6 0 0 -3 2 6   2 4 1 -B -1 0 3  

2 0 0 -W -1 2   2 4 1 -B -1 0 4  

2 0 0 -W -1 5   2 4 1 -B -1 0 5  

2 4 1 -C X -7 0   2 4 1 -B -1 0 6  

2 4 1 -E R -3 1 1   2 4 1 -B -1 0 7  

2 4 1 -E R -3 1 1 A   2 4 1 -B -1 0 8  
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C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

6 0 0 -4 7   2 4 1 -B -1 0 9  

2 4 1 -A -4 3 1   2 4 1 -B -1 1 0  

2 4 1 -T R -1 5 3   2 4 1 -B -1 1 1  

2 4 1 -B -1 5 4   2 4 1 -B -1 1 2  

2 0 0 -E -2 9 8   2 4 1 -B -1 5 3  

2 4 1 -S -3 0 2 A   2 4 1 -B -2 0 1  

2 4 1 -B X -3 0 2 A   2 4 1 -B -2 0 2  

2 4 0 -S -3 0 2   2 4 1 -B -2 0 3  

2 0 0 -E -1 1 8   2 4 1 -B -2 0 4  

2 4 1 -T X -3 0 2 C   2 4 1 -B -3 6 1  

U P R -2 0 0 -E -6 7   2 4 1 -B X -A N C  

2 4 1 -B -3 0 2 B   2 4 1 -B X -1 0 1  

2 4 1 -T Y -3 0 2 A   2 4 1 -B X -1 0 2  

2 4 1 -T X -3 0 2 A   2 4 1 -B X -1 0 3  

2 0 0 -E -1 4   2 4 1 -B X -1 0 4  

2 4 1 -C -2 5 2   2 4 1 -B X -1 0 5  

2 4 1 -B X -1 5 3   2 4 1 -B X -1 0 6  

2 4 1 -A Z -1 5 2   2 4 1 -B X -1 0 7  

U P R -2 0 0 -W -1 0 8   2 4 1 -B X -1 0 8  

2 4 1 -T X -3 0 2 B   2 4 1 -B X -1 0 9  

2 6 0 7 -W 1 4   2 4 1 -B X -1 1 0  

2 4 1 -B -2 5 2   2 4 1 -B X -1 1 1  

2 0 0 -W -1 2 8   2 4 1 -B X -1 1 2  

2 4 1 -T -2 5 2   2 4 1 -B Y -A N C  

2 4 1 -B -3 0 1   2 4 1 -B Y -1 0 1  

U P R -2 0 0 -W -1 0 9   2 4 1 -B Y -1 0 2  

2 4 1 -C -3 0 1   2 4 1 -B Y -1 0 3  

6 0 0 -6 3   2 4 1 -B Y -1 0 4  

2 4 1 -T -3 0 1 B   2 4 1 -B Y -1 0 5  

2 0 0 -E -2 8 5   2 4 1 -B Y -1 0 6  

2 4 1 -C -1 5 3   2 4 1 -B Y -1 0 7  

2 0 0 -E -1 1 7   2 4 1 -B Y -1 0 8  

2 4 1 -U -2 5 2   2 4 1 -B Y -1 0 9  

2 0 0 -E -1 2 9   2 4 1 -B Y -1 1 0  

2 4 1 -S -3 0 2 B   2 4 1 -B Y -1 1 1  

2 4 1 -U -1 5 2   2 4 1 -B Y -1 1 2  

U P R -2 0 0 -W -1 1 4   2 4 1 C  

2 4 1 -U -1 5 3   2 4 1 -C -1 0 1  
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C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

6 1 8 -1 0   2 4 1 -C -1 0 2  

2 7 6 -S -1 4 2   2 4 1 -C -1 0 3  

2 4 1 -T Y -3 0 2 B   2 4 1 -C -1 0 4  

2 0 0 -W -3 6   2 4 1 -C -1 0 5  

6 1 8 -1 1   2 4 1 -C -1 0 6  

2 0 0 -E -1 2 5   2 4 1 -C -1 0 7  

2 4 1 -S X -1 5 2   2 4 1 -C -1 0 8  

2 4 1 -A Y -1 5 2   2 4 1 -C -1 0 9  

2 3 1 -W -1 5 1   2 4 1 -C -1 1 0  

2 7 6 -S -1 4 1   2 4 1 -C -1 1 1  

2 4 1 -C -1 5 2   2 4 1 -C -1 1 2  

2 4 1 -B -1 5 2   2 4 1 -C -2 0 1  

2 4 1 -A -3 0 2 B   2 4 1 -C -2 0 2  

2 1 8 -E -7   2 4 1 -C -2 0 3  

2 4 1 -T X -3 0 2 X B   2 4 1 -C -2 0 4  

6 1 8 -1 2   2 4 1 -C X -7 2  

2 4 1 -E R -1 5 3   2 4 1 -S -A N C  

2 4 1 -T X -3 0 2 B R   2 4 1 -S -1 0 1  

2 4 1 -T -1 5 2   2 4 1 -S -1 0 2  

2 4 1 -A X -1 5 2 D S   2 4 1 -S -1 0 3  

2 6 0 7 -W 1 0   2 4 1 -S -1 0 4  

U P R -2 0 0 -N -2   2 4 1 -S -1 0 5  

2 9 2 -S   2 4 1 -S -1 0 6  

6 6 0 7 -1 8   2 4 1 -S -1 0 7  

6 1 8 -4   2 4 1 -S -1 0 8  

2 4 1 -B X -3 0 2 B   2 4 1 -S -1 0 9  

2 0 0 -W -2 5 2   2 4 1 -S -1 1 0  

6 1 8 -5   2 4 1 -S -1 1 1  

2 4 2 -T A -R 1   2 4 1 -S -1 1 2  

2 4 1 -U -1 5 1   2 4 1 -S X -A N C  

2 4 1 -T -1 5 1   2 4 1 -S X -1 0 1  

2 4 1 -T -1 5 3   2 4 1 -S X -1 0 2  

2 4 1 -A N -B   2 4 1 -S X -1 0 3  

6 1 8 -7   2 4 1 -S X -1 0 4  

2 6 0 7 -W 1 2   2 4 1 -S X -1 0 5  

2 6 0 7 -W 1 1   2 4 1 -S X -1 0 6  

2 6 0 7 -W 1 5   2 4 1 -S X -1 0 7  

2 4 0 -S -1 5 2   2 4 1 -S X -1 0 8  
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C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 4 1 -A N -A   2 4 1 -S X -1 0 9  

2 4 1 -B X -1 5 5   2 4 1 -S X -1 1 0  

2 4 1 -S -A   2 4 1 -S X -1 1 1  

2 4 1 -C -1 5 1   2 4 1 -S X -1 1 2  

6 0 0 -3 1 4   2 4 1 -S X -1 1 3  

2 4 1 -B -1 5 1   2 4 1 -S X -1 1 4  

2 4 1 -S -D   2 4 1 -S X -1 1 5  

2 4 1 -S X -A   2 4 1 -S Y -A N C  

2 4 1 -S -B   2 4 1 -S Y -1 0 1  

2 4 1 -U -B   2 4 1 -S Y -1 0 2  

2 0 0 -W -2 4 2   2 4 1 -S Y -1 0 3  

2 4 1 -A W -A   2 4 1 -T -A N C  

2 4 1 -A X -B   2 4 1 -T -1 0 1  

6 6 0 7 -1 3   2 4 1 -T -1 0 2  

2 4 1 -S X -B   2 4 1 -T -1 0 3  

2 4 1 -A X -A   2 4 1 -T -1 0 4  

2 4 1 -S Y -A   2 4 1 -T -1 0 5  

2 4 1 -S -C   2 4 1 -T -1 0 6  

2 4 1 -A W -B   2 4 1 -T -1 0 7  

2 4 1 -A -1 5 3   2 4 1 -T -1 0 8  

2 4 1 -U -D   2 4 1 -T -1 0 9  

2 4 1 -U -A   2 4 1 -T -1 1 0  

2 6 0 7 -E 1 3   2 4 1 -T -1 1 1  

2 4 1 -U -C   2 4 1 -T -1 1 2  

2 4 1 -E R -1 5 2   2 4 1 -T -2 0 1  

2 0 0 -E -1 3 7   2 4 1 -T -2 0 2  

2 4 1 -A -B   2 4 1 -T -2 0 3  

2 4 1 -A -A   2 4 1 -T -2 0 4  

2 4 1 -A -3 0 2 A   2 4 1 -T -3 6 1  

2 4 1 -S Y -B   2 4 1 -T X -A N C  

6 0 0 -2 1 2   2 4 1 -T X -1 0 1  

2 4 1 -B X -1 5 4   2 4 1 -T X -1 0 2  

2 4 1 -A X -1 5 5   2 4 1 -T X -1 0 3  

2 9 6 -A -1 3   2 4 1 -T X -1 0 4  

2 1 6 -A -5 0 8   2 4 1 -T X -1 0 5  

2 1 6 -A -5 2 4   2 4 1 -T X -1 0 6  

2 0 0 -W -7 7   2 4 1 -T X -1 0 7  

2 7 0 -W   2 4 1 -T X -1 0 8  
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Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 7 0 -E -1   2 4 1 -T X -1 0 9  

2 0 0 -E -2 8 4   2 4 1 -T X -1 1 0  

2 0 0 -E -5 8   2 4 1 -T X -1 1 1  

2 4 1 -A R -1 5 1   2 4 1 -T X -1 1 2  

2 9 0 4 -S -1 7 1   2 4 1 -T X -1 1 3  

2 4 2 -T -1 5 1   2 4 1 -T X -1 1 4  

3 0 0 S E   2 4 1 -T X -1 1 5  

6 6 0 7 -8   2 4 1 -T X -1 1 6  

2 4 2 -B -1 5 1   2 4 1 -T X -1 1 7  

2 1 6 -S -1 7 2   2 4 1 -T X -1 1 8  

U P R -2 0 0 -W -3   2 4 1 -T Y -A N C  

6 0 0 -6 5   2 4 1 -T Y -1 0 1  

6 6 0 7 -1 7   2 4 1 -T Y -1 0 2  

3 3 4 T F W A S T   2 4 1 -T Y -1 0 3  

2 4 1 -T X -1 5 2   2 4 1 -T Y -1 0 4  

6 6 0 7 -6   2 4 1 -T Y -1 0 5  

2 6 0 7 -E F   2 4 1 -T Y -1 0 6  

2 4 1 -A Z -1 5 1 D S   2 4 1 -U -A N C  

2 0 0 -E -2 2 3   2 4 1 -U -1 0 1  

2 6 0 7 -E S   2 4 1 -U -1 0 2  

2 0 0 -W -2 3 2   2 4 1 -U -1 0 3  

2 9 0 4 -S -1 6 0   2 4 1 -U -1 0 4  

2 4 1 -S -1 5 2   2 4 1 -U -1 0 5  

2 4 1 -A Y -1 5 1   2 4 1 -U -1 0 6  

2 4 1 -S -3 0 4   2 4 1 -U -1 0 7  

2 1 9 -S -1 0 1   2 4 1 -U -1 0 8  

2 1 9 -S -1 0 2   2 4 1 -U -1 0 9  

2 4 1 -C -1 5 4   2 4 1 -U -1 1 0  

2 0 0 -W -7   2 4 1 -U -1 1 1  

3 3 4 -A -T K -B   2 4 1 -U -1 1 2  

3 3 4 -A -T K -C   2 4 1 -U -2 0 1  

2 0 0 -W -8 6   2 4 1 -U -2 0 2  

2 4 1 -A X -5 0 1   2 4 1 -U -2 0 3  

6 1 8 -8   2 4 1 -U -2 0 4  

2 4 1 -A X -I X  2 4 1 -U -3 6 1  

2 0 0 -E -1 7 9   2 4 1 -W R V A U L T  

6 2 8 -4   2 4 1 -Z  

6 0 0 -3 7   2 4 1 -Z -3 6 1  
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Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 0 -W -7 5   2 4 1 -Z -8  

2 0 0 -E -1 9 0   2 4 2 -Z  

2 0 0 -E -1 8 9   2 6 0 7 -E 1  

2 1 9 -S -1 0 4   2 6 0 7 -E 1 0  

2 1 9 -S -1 0 3   2 6 0 7 -E 1 1  

H S V P   2 6 0 7 -E 1 2  

2 0 0 -W -1 2 6   2 6 0 7 -E 1 A  

2 1 6 -A -3 3   2 6 0 7 -E 3  

6 0 0 -5 8   2 6 0 7 -E 4  

2 0 0 -E -1 3 8   2 6 0 7 -E 5  

U P R -3 0 0 -7   2 6 0 7 -E 6  

2 0 0 -W -2 3 8   2 6 0 7 -E 7 A  

2 0 0 -E -1 4 1   2 6 0 7 -E 8  

2 4 1 -C X -7 1   2 6 0 7 -E 8 A  

2 4 1 -A -7 0 2 -W S -1   2 6 0 7 -E 9  

2 0 9 -E -W S -2   2 6 0 7 -E A  

U P R -2 0 0 -E -5 6   2 6 0 7 -E B  

6 1 6 -W S -1   2 6 0 7 -E C  

2 0 0 -W -1 6   2 6 0 7 -E D  

U P R -2 0 0 -W -6 4   2 6 0 7 -E G  

U P R -2 0 0 -E -5 4   2 6 0 7 -E K  

2 0 0 -E -1 2 8   2 6 0 7 -E L  

2 2 1 -T -6 -1   2 6 0 7 -E M  

U P R -2 0 0 -W -6 7   2 6 0 7 -E P  

U P R -2 0 0 -W -1 1 0   2 6 0 7 -E Q  

6 0 0 -6 6   2 6 0 7 -E R  

2 0 0 -E -3 0 3   2 6 0 7 -F S N  

U P R -2 0 0 -E -3 3   2 6 0 7 -W 1  

U P R -2 0 0 -E -1 0 1   2 6 0 7 -W 2  

U P R -2 0 0 -E -6 6   2 6 0 7 -W 3  

2 2 1 -B -2 7 -4   2 6 0 7 -W 4  

2 0 0 -W -1 1 9   2 6 0 7 -W 5  

U P R -2 0 0 -E -4 3   2 6 0 7 -W 6  

U P R -2 0 0 -E -3 5   2 6 0 7 -W 7  

U P R -2 0 0 -W -4 3   2 6 0 7 -W 8  

U P R -2 0 0 -E -5 0   2 6 0 7 -W 9  

U P R -2 0 0 -E -1 0   2 6 0 7 -W A  

2 9 6 -S -2 1   2 6 0 7 -W B  
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Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

U P R -2 0 0 -W -3 6   2 6 0 7 -W C  

U P R -2 0 0 -E -1 9   2 6 0 7 -W L  

U P R -3 0 0 -3 0   2 6 0 7 -Z  

2 2 1 -B -W S -1   2 6 0 7 -Z 1  

U P R -3 0 0 -3 8   2 7 0 6 T  

U P R -3 0 0 -2 2   2 7 3 6 Z  

U P R -3 0 0 -2 8   2 9 1 -C -1  

U P R -2 0 0 -E -2   2 9 1 -S  

2 0 0 -W -1 1 6   2 9 1 Z  

U P R -2 0 0 -E -9 9   6 0 0 -2 1 1  

U P R -2 0 0 -E -4 5   6 6 0 7 -9  

U P R -2 0 0 -W -5 5   T 3 1  

2 0 2 -A -G 7   T 3 4  

2 2 1 -B S D T   T R U S A F  

2 2 1 -B -2 9 -4   U P R -2 0 0 -E -1  

2 2 1 -B -2 8 -3   U P R -2 0 0 -E -1 0 5  

2 4 1 -A Z -1 5 4   U P R -2 0 0 -E -1 0 7  

U P R -2 0 0 -W -5 6   U P R -2 0 0 -E -1 0 8  

2 0 0 -W -1 1 5   U P R -2 0 0 -E -1 0 9  

2 2 1 -T -5 -6   U P R -2 0 0 -E -1 1 0  

2 4 4 -A C T   U P R -2 0 0 -E -1 1 7  

U P R -2 0 0 -W -3 5   U P R -2 0 0 -E -1 1 9  

U P R -2 0 0 -W -5 7   U P R -2 0 0 -E -1 4 1  

2 0 2 -A -W S -1   U P R -2 0 0 -E -1 4 5  

2 4 1 -A -3 5 0   U P R -2 0 0 -E -1 6  

U P R -2 0 0 -E -5 2   U P R -2 0 0 -E -1 7  

2 7 0 4 -C -W S -1   U P R -2 0 0 -E -2 9  

4 0 0 -5   U P R -2 0 0 -E -3  

U P R -3 0 0 -2 5   U P R -2 0 0 -E -3 8  

U P R -3 0 0 -4 7   U P R -2 0 0 -E -3 9  

U P R -2 0 0 -W -7 8   U P R -2 0 0 -E -4 0  

2 2 1 -B -2 8 -4   U P R -2 0 0 -E -7  

U P R -2 0 0 -W -1 6 5   U P R -2 0 0 -E -7 3  

2 0 2 -A -F 1 6   U P R -2 0 0 -E -7 4  

U P R -3 0 0 -2 0   U P R -2 0 0 -E -7 5  

U P R -2 0 0 -W -5 1   U P R -2 0 0 -E -7 7  

2 0 2 -A -F 1 5   U P R -2 0 0 -E -7 8  

2 9 9 -E 2 4 -1 1 1   U P R -2 0 0 -E -7 9  
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Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 2 1 -B N A N U   U P R -2 0 0 -E -8 0  

U P R -3 0 0 -8   U P R -2 0 0 -E -8 1  

2 2 1 -T -5 -9   U P R -2 0 0 -E -8 2  

2 2 1 -B -2 7 -3   U P R -2 0 0 -E -8 4  

2 0 9 -E -W S -3   U P R -2 0 0 -E -8 5  

2 0 2 -A -E -F 1 1   U P R -2 0 0 -E -8 6  

2 0 0 -W -1 2 1   U P R -2 0 0 -E -8 7  

2 0 0 -W -1 1 7   U P R -2 0 0 -E -9  

U P R -2 0 0 -E -1 0 3   U P R -2 0 0 -W -1 0 0  

2 0 0 -W -1 1 3   U P R -2 0 0 -W -1 0 2  

U P R -2 0 0 -E -2 1   U P R -2 0 0 -W -1 0 3  

U P R -2 0 0 -E -1 8   U P R -2 0 0 -W -1 1 3  

2 0 0 -E -5 9   U P R -2 0 0 -W -1 2  

2 6 0 7 -E 7 B   U P R -2 0 0 -W -1 2 7  

U P R -2 0 0 -E -5 5   U P R -2 0 0 -W -1 3 0  

U P R -6 0 0 -2 1   U P R -2 0 0 -W -1 3 1  

U P R -2 0 0 -W -6   U P R -2 0 0 -W -1 3 2  

2 2 1 -T -1 5 -1   U P R -2 0 0 -W -1 3 5  

U P R -3 0 0 -4 6   U P R -2 0 0 -W -1 3 8  

U P R -2 0 0 -E -7 2   U P R -2 0 0 -W -1 6 2  

2 0 0 -W -5 1   U P R -2 0 0 -W -1 6 3  

U P R -2 0 0 -W -1 1 1   U P R -2 0 0 -W -1 9  

2 6 0 7 -W Z   U P R -2 0 0 -W -2  

U P R -2 0 0 -E -4 2   U P R -2 0 0 -W -2 0  

3 0 0 -3   U P R -2 0 0 -W -2 1  

2 0 2 -A -E 5   U P R -2 0 0 -W -2 4  

2 0 0 -W -3   U P R -2 0 0 -W -2 8  

2 2 1 -T -1 1 -R   U P R -2 0 0 -W -2 9  

U P R -2 0 0 -E -6 2   U P R -2 0 0 -W -3 2  

U P R -2 0 0 -E -2 0   U P R -2 0 0 -W -3 3  

U P R -2 0 0 -W -1 6 6   U P R -2 0 0 -W -3 8  

U P R -3 0 0 -1 5   U P R -2 0 0 -W -3 9  

H W V P   U P R -2 0 0 -W -6 1  

U P R -3 0 0 -2 3   U P R -2 0 0 -W -7 4  

U P R -2 0 0 -W -4   U P R -2 0 0 -W -8  

2 0 2 -A -U 4   U P R -2 0 0 -W -8 2  

U P R -2 0 0 -W -1 2 4   U P R -2 0 0 -W -8 7  

U P R -2 0 0 -E -1 2   U P R -2 0 0 -W -9 5  
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Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 0 -W -2 5 0   U P R -2 0 0 -W -9 6  

6 0 0 -2 2 6   U P R -2 0 0 -W -9 7  

2 0 0 -W -2   U P R -2 0 0 -W -9 8  

2 0 0 -E 8 B P D S   W E S F  

U P R -2 0 0 -E -9 6  

U P R -3 0 0 -2 7  

2 0 2 -A -U 3  

2 0 0 -W A D S  

U P R -2 0 0 -W -1 1 8  

2 9 6 -S -1 6  

6 0 0 -3 9 4  

U P R -3 0 0 -2 9  

2 4 2 -T -1 3 5  

U P R -3 0 0 -1 9  

U P R -2 0 0 -E -9 8  

2 1 6 -B -3 C  

U P R -3 0 0 -9  

2 2 1 -B S H N U  

2 0 0 -W -1 7 1  

U P R -3 0 0 -2 1  

2 9 0 4 -S -1 7 0  

2 2 1 -B -3 0 -3  

2 1 6 -B -3 B  

2 0 2 -A -F 1 8  

U P R -2 0 0 -W -5  

2 0 0 -W -1 2 2  

U P R -2 0 0 -W -7 0  
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Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 2 1 -T -5 -7  

2 0 0 -E -1 4 2  

U P R -2 0 0 -E -9 1  

U P R -2 0 0 -E -1 4 3  

U P R -3 0 0 -2 6  

2 0 0 -W -1 2 0  

2 1 3 -W -1  

2 0 0 -E -1  

4 3 7 M A S F  

2 0 0 -W -1 1 4  

U P R -2 0 0 -E -4 4  

2 4 1 -U -3 0 1  

2 0 0 -W -1 1 2  

U P R -2 0 0 -W -4 6  

U P R -3 0 0 -2 4  

U P R -6 0 0 -1 1  

2 9 6 -S -1 3  

2 0 0 -W -1 1 8  

2 2 1 -B -2 6 -1  

U P R -2 0 0 -W -2 3  

U P R -2 0 0 -E -2 8  

3 3 3 -T K -7  

3 3 3 -T K -1 1  

U P R -6 0 0 -2 2  

2 0 0 -E -3 0 2  
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Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 1 6 -T -3 1  

2 0 0 -W -2 3 4  

2 4 4 -C R -W S -1  

6 0 0 -2 3 7  

2 1 8 -E -1 2 B A N N E X  

6 0 0 -2 4 6  

2 0 0 -W -2 5  

2 0 0 -E -2 1  

2 1 6 -E -2 8  

2 0 0 -E -2 0  

6 0 0 -2 4 0  

2 0 0 -E -1 9  

2 0 0 -W -2 6  

2 0 0 -E -4 9  

2 0 0 -W -2 9  

6 0 0 -2 4 8  

2 0 0 -E -1 4 0  

2 0 0 -W C S L A  

2 0 0 -E -2 8 6  

2 0 0 -W -2 8  

2 1 8 -W -4 C A N N E X  

2 0 0 -W -2 4  

6 0 0 -9 7  

2 0 0 -E P A P  

2 0 0 -E -2 8 0  
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Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

6 0 0 -2 0 6  

2 0 0 -W -1 2 3  

6 0 0 -2 7 6  

6 0 0 -2 4 7  

6 0 0 -5 0  

2 0 0 -E -5 2  

6 0 0 -2 4 5  

4 0 0 -1 7  

6 0 0 -9 6  

2 0 0 -W P A P  

6 0 0 -2 0 7  

2 0 0 -W -2 7  

4 0 0 -6  

2 0 0 -E -4 2  

2 0 0 -W -6 2  

3 0 0 -2 2 0  

2 0 0 -E -3 1 4  

6 0 0 -1 1 8  

4 0 0 -1 8  

4 0 0 -1  

4 0 0 -8  

6 0 0 -2 5 0  

6 0 0 -2 6  

6 2 2 -1  

4 0 0 -2  
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C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

4 0 0 -4  

2 0 0 -E -2 3  

6 0 0 -1 1 7  

2 0 0 -E -1 0 1  

6 0 0 -1  

4 0 0 -3 5  

6 0 0 -4 0 6  

2 0 0 -E -1 2 2  

4 0 0 -1 3  

6 0 0 -2 7  

2 0 0 -W -7 0  

6 0 0 -2 3 6  

6 0 0 -1 6 9  

2 0 3 -S & 2 0 5 -S  

U P R -2 0 0 -E -9 3  

6 0 0 -3 9  

6 0 0 -3 5 7  

6 0 0 -2 8 3  

4 0 0 -3  

2 0 0 -E -1 2  

6 0 0 -1 5 3  

U P R -2 0 0 -W -1 0 4  

2 1 6 -B -6 1  

U P R -2 0 0 -W -1 0 5  

6 0 0 -2 0  



E C F -H A N F O R D -1 5 -0 0 1 9, R E V. 2 

D- 6 1  

SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

6 0 0 -2 1 6  

4 0 0 -3 9  

U P R -2 0 0 -W -1 0 6  

U P R -2 0 0 -E -9 2  

6 0 0 -2 6 6  

6 0 0 -2 1 0  

4 0 0 -1 1  

6 0 0 B P H W S A  

2 1 2 -R  

2 1 2 -P  

2 0 0 -E -3 5  

2 1 8 -E -3  

2 0 0 -E -3 1 5  

2 0 0 -W -7 4  

6 0 0 -5 3  

6 0 0 -2 6 8  

4 0 0 R S P  

2 0 0 -E -5 1  

2 1 6 -B -5 6  

4 0 0 -1 9  

2 0 0 -W -5 7  

2 7 6 -U  

2 4 2 -B  

4 0 0 -1 6  

2 0 0 -W -3 5  
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Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 0 -W -6 1  

2 7 6 -S  

4 0 0 -1 4  

6 0 0 -1 8 5  

2 0 0 -E -3 1 8  

U P R -2 0 0 -W -4 9  

2 0 0 -E -3 0 6  

6 0 0 -6 9  

2 2 6 -B H W S A  

2 0 0 -E -3 1 3  

6 0 0 -2 2 3  

2 1 5 -C  

4 8 3 1 L H W S A  

2 0 0 -E -3 1 2  

6 0 0 -1 9 2  

2 0 0 -E -3 0 7  

6 6 0 7 -3  

2 0 0 -W -4 0  

2 1 3 -W  

4 0 0 -7  

6 0 0 -2 1 5  

2 9 3 -S  

2 9 1 -S -1  

4 0 0 S B T  

2 0 0 -W -4 6  



E C F -H A N F O R D -1 5 -0 0 1 9, R E V. 2 

D- 6 3  

SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 0 -W -5 6  

2 0 0 -E -8  

2 0 0 -E -3 1 7  

2 1 7 -B N U  

2 0 0 -E -5 0  

4 2 7 H W S A  

2 0 0 -W -6 0  

6 0 0 -2 6 0  

6 6 0 7 -1  

6 0 0 -2 1 9  

2 3 3 -S A  

2 0 0 -E -3 1 9  

6 0 0 -1 5 6  

4 7 1 3 -B H W S A  

2 0 0 -W -1 0  

2 0 0 -E -3 1 6  

2 7 1 8 -S  

2 7 1 1 -S  

6 0 0 -2 1 7  

3 3 3 L H W S A  

2 0 0 -W -1 4 5  

2 0 0 -W -4 9  

2 0 0 -W -6 6  

6 0 0 -3 3 3  

U P R -3 0 0 -1 3  
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Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 7 1 8 -E -W S -1  

2 9 0 4 -S A  

2 0 0 -W -1 0 3  

6 0 0 -3 3 0  

6 0 0 -3 3 5  

2 0 0 -E -1 0 5  

U P R -2 0 0 -W -4 4  

4 0 0 R S T  

U P R -2 0 0 -E -3 4  

2 9 6 -S -1 2  

2 9 6 -S -7  

2 0 0 -W -4 1  

2 0 0 -W -6 8  

U P R -2 0 0 -W -1 6 0  

2 6 0 7 -R  

4 0 0 -2 2  

2 1 1 -A N U  

2 0 0 -W -3 7  

4 0 0 F D 5  

U P R -2 0 0 -W -4 5  

U P R -2 0 0 -E -1 5  

U P R -2 0 0 -E -2 2  

4 0 0 F D 1 0 A  

U P R -2 0 0 -W -8 9  

2 4 1 -A X -1 5 2 C T  
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Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

U P R -2 0 0 -E -5 3  

2 6 0 7 -G F  

U P R -2 0 0 -W -7 7  

U P R -2 0 0 -W -1 2 6  

U P R -2 0 0 -W -1 3 4  

U P R -2 0 0 -E -9 7  

U P R -2 0 0 -E -1 3 3  

U P R -2 0 0 -W -1 4 3  

4 0 0 F D 1 A  

3 0 0 -7 9  

U P R -2 0 0 -W -1 4 0  

2 1 8 -E -6  

2 0 0 -W -1 0 8  

U P R -2 0 0 -W -8 6  

4 0 0 -2 0  

U P R -6 0 0 -9  

U P R -2 0 0 -W -1 5 6  

U P R -2 0 0 -W -1 5 9  

2 0 0 -E -3  

U P R -2 0 0 -E -1 4 2  

T F S O F 2 1 8 -E -4  

2 4 1 -T -3 0 2  

U P R -2 0 0 -E -1 3 7  

U P R -2 0 0 -E -3 6  

U P R -2 0 0 -E -1 2 5  
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D- 6 6  

SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

U P R -2 0 0 -E -1 2 7  

U P R -2 0 0 -E -1 2 9  

U P R -2 0 0 -E -1 3 2  

U P R -2 0 0 -E -1 0 6  

6 0 0 -1 5 5  

2 7 0 3 -E H W S A  

4 0 0 F D 2  

U P R -2 0 0 -W -1 4 8  

U P R -2 0 0 -W -8 3  

2 0 0 -W -1 0 9  

2 9 6 -S -1  

4 0 0 -2 1  

U P R -2 0 0 -W -1 7  

4 0 0 -2 5  

U P R -6 0 0 -1 0  

6 0 0 -2 6 5  

U P R -2 0 0 -W -1 5 7  

U P R -2 0 0 -W -1 3  

2 0 0 -W -1 8  

U P R -2 0 0 -E -4  

U P R -2 0 0 -E -1 1 4  

U P R -2 0 0 -W -1 4 4  

U P R -2 0 0 -W -1 5 4  

4 0 0 -2 3  

U P R -2 0 0 -W -7 9  
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SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

U P R -2 0 0 -E -1 2 6  

6 0 0 -2 5 6  

U P R -2 0 0 -E -4 9  

U P R -2 0 0 -E -1 4 0  

2 0 0 -E -4 7  

U P R -2 0 0 -W -1 2 9  

U P R -6 0 0 -5  

U P R -2 0 0 -W -1 5 0  

2 3 4 -5 Z H W S A  

2 2 4 -U C N T  

U P R -2 0 0 -W -9 0  

U P R -2 0 0 -W -9 1  

U P R -2 0 0 -E -1 3 8  

U P R -2 0 0 -W -8 0  

U P R -2 0 0 -W -1 4 1  

4 0 0 -2 6  

4 7 2 1 F D  

2 9 6 -S -4  

2 0 0 -W -1 7  

2 7 0 4 -E H W S A  

U P R -2 0 0 -W -8 1  

U P R -2 0 0 -W -1 4 5  

U P R -2 0 0 -W -7 2  

U P R -2 0 0 -E -6 1  

4 0 0 S T F  
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SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

U P R -6 0 0 -4  

2 0 0 -W -4  

2 6 0 7 -W W A  

U P R -2 0 0 -W -1 3 7  

U P R -2 0 0 -W -8 8  

U P R -2 0 0 -W -2 6  

U P R -2 0 0 -W -3 4  

U P R -2 0 0 -E -1 1 8  

U P R -2 0 0 -E -1 2 8  

4 0 0 F D 1 0  

U P R -2 0 0 -E -1 3 4  

2 0 0 -E -1 1  

U P R -2 0 0 -W -6 8  

U P R -2 0 0 -W -7  

U P R -2 0 0 -E -6 5  

U P R -2 0 0 -W -1 5 3  

4 0 0 R F D  

U P R -6 0 0 -1  

U P R -2 0 0 -E -5 9  

4 0 0 -9  

4 0 0 -1 0  

4 0 0 S S  

3 0 0 -2 1  

U P R -2 0 0 -W -5 9  

U P R -2 0 0 -W -4 2  



E C F -H A N F O R D -1 5 -0 0 1 9, R E V. 2 

D- 6 9  

SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 0 -W -1 1 1  

U P R -2 0 0 -E -6 3  

U P R -2 0 0 -W -7 5  

U P R -2 0 0 -E -5 8  

4 0 0 F D 9  

U P R -2 0 0 -E -1 3 6  

2 9 6 -S -2  

U P R -2 0 0 -E -2 6  

U P R -2 0 0 -W -3 7  

2 2 4 -U H W S A  

U P R -2 0 0 -E -9 4  

U P R -2 0 0 -W -1 5 2  

U P R -2 0 0 -E -2 7  

2 0 0 -W -6 5  

4 7 2 2 -C F D  

2 6 0 7 -E H  

4 0 0 F D 4  

U P R -2 0 0 -E -3 0  

U P R -3 0 0 -1 4  

U P R -4 0 0 -1  

U P R -2 0 0 -E -3 2  

U P R -2 0 0 -E -7 0  

4 0 0 F D 7  

2 0 0 -E -1 1 9  

4 7 1 3 -B F D  
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D- 7 0  

SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

U P R -2 0 0 -W -1 4 9  

U P R -2 0 0 -E -2 3  

U P R -6 0 0 -7  

4 0 0 -1 2  

4 0 0 F D 3  

U P R -2 0 0 -W -8 4  

4 0 3 F D  

U P R -2 0 0 -W -6 9  

U P R -2 0 0 -W -1 2 8  

2 0 0 -W -3 2  

U P R -2 0 0 -W -1 6  

U P R -2 0 0 -E -2 5  

U P R -2 0 0 -W -5 2  

U P R -2 0 0 -E -1 1 6  

U P R -2 0 0 -E -7 6  

U P R -2 0 0 -E -6 8  

2 0 5 -A  

U P R -2 0 0 -E -1 3 5  

U P R -2 0 0 -W -1 4 7  

U P R -2 0 0 -E -5 1  

U P R -2 0 0 -W -8 5  

U P R -2 0 0 -E -1 1 5  

2 0 0 -W -1 1 0  

U P R -2 0 0 -W -4 0  

U P R -6 0 0 -6  
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D- 7 1  

SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 0 0 -W -4 7  

U P R -2 0 0 -E -2 4  

2 0 0 -W -1 0 7  

U P R -2 0 0 -W -1 0 7  

U P R -2 0 0 -W -1 4 2  

4 7 1 3 -B L D F D  

U P R -2 0 0 -E -3 1  

4 0 0 F D 1 B  

4 7 2 2 P S H W S A  

4 7 2 2 -B F D  

U P R -2 0 0 -W -4 7  

2 0 2 -A N U  

U P R -2 0 0 -E -6 0  

2 6 0 7 -Z 8  

2 9 6 -U -1 0  

U P R -2 0 0 -W -1 4 6  

U P R -2 0 0 -E -1 3 1  

U P R -2 0 0 -W -5 3  

U P R -2 0 0 -W -5 0  

2 7 1 5 -E A H W S A  

4 0 0 -1 5  

2 4 1 -A Z -1 5 1 C T  

U P R -2 0 0 -E -9 0  

U P R -2 0 0 -E -1 3 0  

U P R -2 0 0 -E -1 4  
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D- 7 2  

SI T E _ N U M  
Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 9 6 -S -6  

4 0 0 F D 6  

U P R -2 0 0 -W -1 5 1  

2 0 0 -W -3 1  

U P R -6 0 0 -3  

U P R -2 0 0 -W -1 5  

6 0 0 -2 5 1  

2 0 0 -E -4 8  

U P R -6 0 0 -2  

4 0 0 -3 6  

4 0 0 F D 8  

U P R -2 0 0 -E -5  

U P R -2 0 0 -W -1 2 3  

U P R -2 0 0 -W -1 0  

2 0 0 -W -1 9  

2 0 2 -A H W S A  

2 0 0 -W -4 8  

2 0 0 -W -1 2 4  

U P R -2 0 0 -E -4 8  

4 0 0 -2 4  

U P R -2 0 0 -E -4 7  

U P R -2 0 0 -W -1 5 5  

U P R -6 0 0 -8  

2 0 0 -W -3 0  

6 0 0 -4 0 4  
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D- 7 3  
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Fr o m  

N o n _ C A _ CI E _ W ast e _ Sit es _ U p d at e d _ 4. 2 5. 1 9. xl s x  
 

 
C A _ CI E _ Sit e  

Fr o m  
C A _ CI E _ Di s p o siti o n _ 0 4. 2 4. 2 0 1 9. xl s x  

2 6 0 7 -P  

2 0 9 -E -W S -1  
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E- 1 

 

C H P R C S O F T W A R E I N S T A L L A TIO N A N D C H E C K O U T F O R M 

S oft w a r e O w n e r I n st r u cti o n s: 

C o m pl et e Fi e l d s 1- 1 3 , t he n r u n t e st c a s e s i n Fi el d 1 4 . C o m p ar e t e st c a s e r e s ult s li st e d i n F i el d 1 5 t o c orr e s p o n d i n g T e st R e p ort o ut p ut s. 
If r e s ult s ar e t h e s a m e , si g n a n d d at e Fi el d 1 9. If n ot, r e s ol v e diff e r en c e s a n d r e p e at a b o v e st e p s. 
S oft w a r e S u bj e ct M att e r E x p e rt I n st r u cti o n s: 
A s si g n t e st p er s o n n el. A p pr o v e t h e i n st all ati o n of t h e c o d e b y si g ni n g a n d d ati n g F i el d 2 1 , t h e n m a int ai n f or m a s p art of t h e s oft w ar e 
s u p p ort d o c u m e nt ati o n. 

G E N E R A L I N F O R M A TI O N: 

1. S oft w ar e N a m e : R e c h ar g e E v ol uti o n T o ol ( R E T) S oft w ar e V er s i o n N o .: Bl d  2 
E X E C U T A B L E I N F O R M A TI O N: 

2. E x e c u t a bl e N a m e (i n cl u d e p at h ): 

j \ R E T\ B uil d 0 0 2 \ C A R E T v 3 . 3 . 1 . p y " 

3. E x e c ut a bl e Si z e (b yt e s ):  1 3 2, 0 0 0 

C O M PI L A TI O N I N F O R M A TI O N: 

4. H ar d w ar e S y st e m (i. e. , pr o p ert y n u m b er or I D): 

N ot A p p li ca bl e 

5. O p er ati n g S y st e m (i n cl u d e v er si o n n u m b er): 

N ot A p pli c a bl e 

I N S T A L L A TI O N A N D C H E C K O U T I N F O R M A TI O N: 

6. H ar d w ar e S y st e m (i . e., pr o p ert y n u m b er or I D): 

I N T E R A- 0 0 7 7 1 

7. O p er ati n g S y st e m (i n cl u d e v er si o n n u m b er) : 

Wi n d o w s  1 0 Pr of e s si o n a l 6 4 - bit , v e r si o n : 1 9 0 3 

8. O p e n Pr o bl e m R e p ort ? (!) N o 0 Y e s P R/ C R N o . 

T E S T C A S E I N F O R M A TI O N: 

9. Dir e ct or y /P at h : 

~ R E T\ B ui l d 0 0 2 " 

1 0 . Pr o c e d ur e( s): 

C H P R C - 0 4 0 0 2 R e v. 1 

1 1 . Li br ari e s : 

N ot A p pli c a bl e 

1 2 . I n p ut Fi l es: 

· 7R E T\ B uil d 0 0 2\ R E T S T P D at a 1- 3 . g d b " 

1 3. O u t p ut Fil e s: 

----i., R E T\ B ui l d 0 0 2 " 

1 4. T e st C a s e s: 

R E T\ B uil d 0 0 2 " 

1 5 . T e st C a s e R e s ult s : 

R E T\ B u il d 0 0 2 " 

1 6 . T e st P erf or m e d B y : J a c o b E' ull ert o n 

1 7 . T e st R e s u lt s: (!) S ati sf a ct or y, A c c e pt e d f or U s e 0 U n s ati sf a ct or y 

1 8 . Di s p o siti o n (i n clu d e HI S\ u p d at e) : 

A c c e pt e d ; i n st all ati o n a d d e d t. O HI S ! E ntr y - W E N 

P a g e 1 of 2 A- 6 0 0 5- 1 4 9 (R E V 0) 
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E- 2 

C H P R C S O F T W A R E I N S T A L L A TI O N A N D C H E C K O U T F O R M ( c o nti n u e d) 

1, S oft w ar e N a m e: R e c h ar g e E v ol uti o n T o ol ( R E T) S oft w a re V er s io n N o .: Bl d 2 

U r o n,. r o,., C h, • ,. ,. . 
(Affili a t e) 

NI O t Ol 5 ( Affi ll?lt e) 
Willi a m Ni c h ol s 1 9. D a te: 2 0 19. 1 2. 1 8 1 5 : 3 2: 0 0- 0 8'0 0 ' 

S oft w ar e O w n er ( Si g n at ure) Pri nt Dat e 

2 0. 

T e; o b F ull ert o n 1 2-llti( J. 
Pri nt D at e 

Si g n Pri nt D at e 

Si g n Pr i nt D at e 

A p pr o v e d B y: 

2 1 , N ot r e q uir e d p er S M P 

S oft w ar e S M E ( Si gn at ur e) P ri nt D at e 

P a g e 2 of 2 A- 6 0 0 5- 1 4 9 ( R E V 0) 
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F-i 

A p p e n di x  F 

Sit e s R e c o m m e n d e d f or F urt h er E v al u ati o n  
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T hi s p a g e i nt e nti o n all y l eft bl a n k. 



T a bl e F - 1. Sit e s R e c o m m e n d e d f or A d diti o n al R e s e ar c h

1 0 0- B ( A) Ri v erli n e s 1 0 0- C- 6: 1 1 0 0- D- 3 1: 3 1 0 0- D- 6 7 1 0 0- D- 9 8 1 0 0- F- 3 8 1 0 0- H- 1 4

1 0 0- B ( B) Ri v erli n e s 1 0 0- C- 6: 2 1 0 0- D- 3 1: 4 1 0 0- D- 6 8 1 0 0- D- 9 8: 1 1 0 0- F- 3 9 1 0 0- H- 1 7

1 0 0- B- 1 1 0 0- C- 6: 3 1 0 0- D- 3 1: 5 1 0 0- D- 6 9 1 0 0- D- 9 8: 2 1 0 0- F- 4 1 0 0- H- 2

1 0 0- B- 1 0 1 0 0- C- 6: 4 1 0 0- D- 3 1: 6 1 0 0- D- 7 1 0 0- D- 9 8: 3 1 0 0- F- 4 2 1 0 0- H- 2 1

1 0 0- B- 1 2 1 0 0- C- 7 1 0 0- D- 3 1: 7 1 0 0- D- 7 0 1 0 0- D- 9 9 1 0 0- F- 4 3 1 0 0- H- 2 2

1 0 0- B- 1 4: 1 1 0 0- C- 7: 1 1 0 0- D- 3 1: 8 1 0 0- D- 7 2 1 0 0- D R Ri v erli n e s 1 0 0- F- 4 4 1 0 0- H- 2 4

1 0 0- B- 1 4: 2 1 0 0- C- 9: 1 1 0 0- D- 3 1: 9 1 0 0- D- 7 3 1 0 0- F ( A) Ri v erli n e s 1 0 0- F- 4 4: 1 1 0 0- H- 2 8

1 0 0- B- 1 4: 3 1 0 0- C- 9: 2 1 0 0- D- 3 2 1 0 0- D- 7 4 1 0 0- F ( B) Ri v erli n e s 1 0 0- F- 4 4: 2 1 0 0- H- 2 8: 1

1 0 0- B- 1 4: 4 1 0 0- C- 9: 3 1 0 0- D- 4 1 0 0- D- 7 5 1 0 0- F- 1 0 1 0 0- F- 4 4: 4 1 0 0- H- 2 8: 2

1 0 0- B- 1 4: 5 1 0 0- C- 9: 4 1 0 0- D- 4 2 1 0 0- D- 7 5: 1 1 0 0- F- 1 1 1 0 0- F- 4 4: 5 1 0 0- H- 2 8: 3

1 0 0- B- 1 4: 6 1 0 0- D ( A) Ri v erli n e s 1 0 0- D- 4 3 1 0 0- D- 7 5: 2 1 0 0- F- 1 2 1 0 0- F- 4 4: 8 1 0 0- H- 2 8: 4

1 0 0- B- 1 4: 7 1 0 0- D ( B) Ri v erli n e s 1 0 0- D- 4 5 1 0 0- D- 7 5: 3 1 0 0- F- 1 4 1 0 0- F- 4 4: 9 1 0 0- H- 2 8: 5

1 0 0- B- 1 5 1 0 0- D- 1 1 0 0- D- 4 6 1 0 0- D- 7 7 1 0 0- F- 1 5 1 0 0- F- 4 5 1 0 0- H- 2 8: 6

1 0 0- B- 1 6 1 0 0- D- 1 0 0 1 0 0- D- 4 7 1 0 0- D- 7 8 1 0 0- F- 1 6 1 0 0- F- 4 6 1 0 0- H- 2 8: 8

1 0 0- B- 1 8 1 0 0- D- 1 0 1 1 0 0- D- 4 8: 1 1 0 0- D- 8 0 1 0 0- F- 1 8 1 0 0- F- 4 8 1 0 0- H- 3 0

1 0 0- B- 1 9 1 0 0- D- 1 0 2 1 0 0- D- 4 8: 2 1 0 0- D- 8 0: 1 1 0 0- F- 1 9: 1 1 0 0- F- 4 9 1 0 0- H- 3 1

1 0 0- B- 2 1 0 0- D- 1 0 3 1 0 0- D- 4 8: 3 1 0 0- D- 8 0: 2 1 0 0- F- 1 9: 2 1 0 0- F- 5 0 1 0 0- H- 3 4

1 0 0- B- 2 0 1 0 0- D- 1 0 4 1 0 0- D- 4 8: 4 1 0 0- D- 8 1 1 0 0- F- 1 9: 3 1 0 0- F- 5 1 1 0 0- H- 3 5

1 0 0- B- 2 1 1 0 0- D- 1 0 5 1 0 0- D- 4 9: 1 1 0 0- D- 8 2 1 0 0- F- 2 1 0 0- F- 5 2 1 0 0- H- 3 6

1 0 0- B- 2 1: 1 1 0 0- D- 1 0 6 1 0 0- D- 4 9: 2 1 0 0- D- 8 3 1 0 0- F- 2 0 1 0 0- F- 5 3 1 0 0- H- 3 7

1 0 0- B- 2 1: 2 1 0 0- D- 1 0 7 1 0 0- D- 4 9: 3 1 0 0- D- 8 3: 1 1 0 0- F- 2 3 1 0 0- F- 5 4 1 0 0- H- 3 8

1 0 0- B- 2 1: 3 1 0 0- D- 1 0 8 1 0 0- D- 4 9: 4 1 0 0- D- 8 3: 2 1 0 0- F- 2 4 1 0 0- F- 5 5 1 0 0- H- 4

1 0 0- B- 2 1: 4 1 0 0- D- 1 0 9 1 0 0- D- 5 0 1 0 0- D- 8 3: 3 1 0 0- F- 2 5 1 0 0- F- 5 6 1 0 0- H- 4 0

1 0 0- B- 2 2 1 0 0- D- 1 2 1 0 0- D- 5 0: 1 1 0 0- D- 8 3: 4 1 0 0- F- 2 6: 1 1 0 0- F- 5 6: 1 1 0 0- H- 4 1

1 0 0- B- 2 2: 1 1 0 0- D- 1 4 1 0 0- D- 5 0: 1 0 1 0 0- D- 8 3: 5 1 0 0- F- 2 6: 1 0 1 0 0- F- 5 6: 2 1 0 0- H- 4 2

1 0 0- B- 2 2: 2 1 0 0- D- 1 5 1 0 0- D- 5 0: 2 1 0 0- D- 8 4 1 0 0- F- 2 6: 1 1 1 0 0- F- 5 7: 1 1 0 0- H- 4 3

1 0 0- B- 2 3 1 0 0- D- 1 8 1 0 0- D- 5 0: 5 1 0 0- D- 8 4: 1 1 0 0- F- 2 6: 1 2 1 0 0- F- 5 7: 2 1 0 0- H- 4 4

1 0 0- B- 2 4 1 0 0- D- 2 1 0 0- D- 5 0: 6 1 0 0- D- 8 4: 2 1 0 0- F- 2 6: 1 3 1 0 0- F- 5 8 1 0 0- H- 4 5

1 0 0- B- 2 5 1 0 0- D- 2 0 1 0 0- D- 5 0: 7 1 0 0- D- 8 5 1 0 0- F- 2 6: 1 4 1 0 0- F- 5 9 1 0 0- H- 4 6

1 0 0- B- 2 6 1 0 0- D- 2 1 1 0 0- D- 5 0: 8 1 0 0- D- 8 5: 1 1 0 0- F- 2 6: 1 5 1 0 0- F- 6 0 1 0 0- H- 4 8

1 0 0- B- 2 7 1 0 0- D- 2 3 1 0 0- D- 5 0: 9 1 0 0- D- 8 5: 2 1 0 0- F- 2 6: 1 6 1 0 0- F- 6 1 1 0 0- H- 4 9

1 0 0- B- 2 8 1 0 0- D- 2 4 1 0 0- D- 5 2 1 0 0- D- 8 6 1 0 0- F- 2 6: 2 1 0 0- F- 6 2 1 0 0- H- 4 9: 1

1 0 0- B- 3 1 1 0 0- D- 2 5 1 0 0- D- 5 4 1 0 0- D- 8 6: 1 1 0 0- F- 2 6: 3 1 0 0- F- 6 3 1 0 0- H- 4 9: 2

1 0 0- B- 3 2 1 0 0- D- 2 7 1 0 0- D- 5 6 1 0 0- D- 8 6: 2 1 0 0- F- 2 6: 4 1 0 0- F- 6 4 1 0 0- H- 5

1 0 0- B- 3 3 1 0 0- D- 2 8 1 0 0- D- 5 6: 1 1 0 0- D- 8 6: 3 1 0 0- F- 2 6: 5 1 0 0- F- 6 5 1 0 0- H- 5 0

1 0 0- B- 3 4 1 0 0- D- 2 8: 1 1 0 0- D- 5 6: 2 1 0 0- D- 8 7 1 0 0- F- 2 6: 6 1 0 0- F- 7 1 0 0- H- 5 1

1 0 0- B- 3 5 1 0 0- D- 2 9 1 0 0- D- 5 8 1 0 0- D- 8 8 1 0 0- F- 2 6: 7 1 0 0- F- 9 1 0 0- H- 5 1: 1

1 0 0- B- 3 5: 1 1 0 0- D- 3 1 0 0- D- 6 0 1 0 0- D- 9 1 0 0- F- 2 6: 8 1 0 0- H ( A) Ri v erli n e s 1 0 0- H- 5 1: 2

1 0 0- B- 3 5: 2 1 0 0- D- 3 0 1 0 0- D- 6 1 1 0 0- D- 9 0 1 0 0- F- 2 6: 9 1 0 0- H ( B) Ri v erli n e s 1 0 0- H- 5 1: 3

1 0 0- B- 8: 1 1 0 0- D- 3 1: 1 1 0 0- D- 6 2 1 0 0- D- 9 4 1 0 0- F- 3 1 1 0 0- H- 1 1 0 0- H- 5 1: 4

1 0 0- B- 8: 2 1 0 0- D- 3 1: 1 0 1 0 0- D- 6 3 1 0 0- D- 9 6 1 0 0- F- 3 3 1 0 0- H- 1 0 1 0 0- H- 5 1: 5

1 0 0- C ( A) Ri v erli n e s 1 0 0- D- 3 1: 1 1 1 0 0- D- 6 4 1 0 0- D- 9 6: 1 1 0 0- F- 3 4 1 0 0- H- 1 1 1 0 0- H- 5 1: 6

1 0 0- C ( B) Ri v erli n e s 1 0 0- D- 3 1: 1 2 1 0 0- D- 6 5 1 0 0- D- 9 6: 2 1 0 0- F- 3 5 1 0 0- H- 1 2 1 0 0- H- 5 3

1 0 0- C- 3 1 0 0- D- 3 1: 2 1 0 0- D- 6 6 1 0 0- D- 9 7 1 0 0- F- 3 7 1 0 0- H- 1 3 1 0 0- H- 5 4

Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2
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Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

1 0 0- H- 5 6 1 0 0- K- 1 3 1 1 0 0- K- 7 4 1 0 0- N- 1 3 1 0 0- N- 6 8 1 0 5 D W at er t u n n els 1 1 1 K E

1 0 0- H- 5 7 1 0 0- K- 1 3 2 1 0 0- K- 7 5 1 0 0- N- 1 4 1 0 0- N- 7 7 1 0 5 D R 1 1 2 0 N

1 0 0- H- 5 8 1 0 0- K- 1 4 1 0 0- K- 7 7 1 0 0- N- 1 6 1 0 0- N- 7 8 1 0 5 D R W at er t u n n els 1 1 2 B

1 0 0- H- 5 9 1 0 0- K- 1 8 1 0 0- K- 7 8 1 0 0- N- 1 7 1 0 0- N- 7 9 1 0 5 F 1 1 3 4 N A

1 0 0- H- 5 9: 1 1 0 0- K- 1 9 1 0 0- K- 7 9 1 0 0- N- 1 8 1 0 0- N- 8 0 1 0 5 H 1 1 4 3 N

1 0 0- H- 5 9: 2 1 0 0- K- 2 5 1 0 0- K- 7 9: 1 1 0 0- N- 2 2 1 0 0- N- 8 1 1 0 5 K E 1 1 4 D

1 0 0- H- 6 0 1 0 0- K- 2 7 1 0 0- K- 7 9: 2 1 0 0- N- 2 3 1 0 0- N- 8 2 1 0 5 K E B a si n 1 1 5 K E

1 0 0- H- 7 1 0 0- K- 2 9 1 0 0- K- 7 9: 3 1 0 0- N- 2 4 1 0 0- N- 8 3 1 0 5 K E W at er T u n n els 1 1 5 K W

1 0 0- H- 8 1 0 0- K- 3 0 1 0 0- K- 7 9: 4 1 0 0- N- 2 5 1 0 0- N- 8 4 1 0 5 K W 1 1 6- B- 1 0

1 0 0- H- 9 1 0 0- K- 3 1 1 0 0- K- 7 9: 5 1 0 0- N- 2 6 1 0 0- N- 8 4: 1 1 0 5 K W B a si n 1 1 6- B- 1 2

1 0 0- K ( A) Ri v erli n e s 1 0 0- K- 3 2 1 0 0- K- 7 9: 6 1 0 0- N- 2 8 1 0 0- N- 8 4: 2 1 0 5 K W W at er t u n n els 1 1 6- B- 1 6

1 0 0- K ( B) Ri v erli n e s 1 0 0- K- 3 3 1 0 0- K- 7 9: 7 1 0 0- N- 2 9 1 0 0- N- 8 4: 3 1 0 5 N 1 1 6- B- 2

1 0 0- K- 1 1 0 0- K- 3 4 1 0 0- K- 7 9: 8 1 0 0- N- 3 1 0 0- N- 8 4: 4 1 0 5 N A 1 1 6- B- 5

1 0 0- K- 1 0 0 1 0 0- K- 3 5 1 0 0- K- 8 0 1 0 0- N- 3 0 1 0 0- N- 8 4: 5 1 0 5 N B 1 1 6- B- 6 A

1 0 0- K- 1 0 1 1 0 0- K- 3 6 1 0 0- K- 8 1 1 0 0- N- 3 1 1 0 0- N- 8 4: 6 1 0 5 N C 1 1 6- B- 6 B

1 0 0- K- 1 0 2 1 0 0- K- 3 8 1 0 0- K- 8 2 1 0 0- N- 3 2 1 0 0- N- 8 4: 7 1 0 5 N D 1 1 6- B- 7

1 0 0- K- 1 0 3 1 0 0- K- 4 2 1 0 0- K- 8 3 1 0 0- N- 3 3 1 0 0- N- 8 4: 8 1 0 5 N E 1 1 6- B- 9

1 0 0- K- 1 0 4 1 0 0- K- 4 3 1 0 0- K- 8 4 1 0 0- N- 3 4 1 0 0- N- 8 4: 9 1 0 7 K 1 1 6- C- 1

1 0 0- K- 1 0 5 1 0 0- K- 4 6 1 0 0- K- 8 5 1 0 0- N- 3 6 1 0 0- N- 8 5 1 0 7 N 1 1 6- C- 2 A

1 0 0- K- 1 0 6 1 0 0- K- 4 7 1 0 0- K- 8 6 1 0 0- N- 3 7 1 0 0- N- 8 6 1 0 8 F 1 1 6- C- 2 B

1 0 0- K- 1 0 7 1 0 0- K- 4 8 1 0 0- K- 8 7 1 0 0- N- 3 8 1 0 0- N- 8 8 1 0 8 N 1 1 6- C- 2 C

1 0 0- K- 1 0 8 1 0 0- K- 4 9 1 0 0- K- 8 8 1 0 0- N- 4 1 0 0- N- 8 9 1 0 9 N 1 1 6- C- 3

1 0 0- K- 1 0 9 1 0 0- K- 5 1 0 0- K- 8 9 1 0 0- N- 4 6 1 0 0- N- 9 0 1 0 9 N A 1 1 6- C- 6

1 0 0- K- 1 1 0 1 0 0- K- 5 0 1 0 0- K- 9 0 1 0 0- N- 5 1 0 0- N- 9 1 1 1 0 0 B S U H R 1 1 6- D- 7

1 0 0- K- 1 1 1 1 0 0- K- 5 4 1 0 0- K- 9 1 1 0 0- N- 5 1 1 0 0- N- 9 2 1 1 0 0 H P A D S 1 1 6- D R- 6

1 0 0- K- 1 1 3 1 0 0- K- 5 5: 1 1 0 0- K- 9 2 1 0 0- N- 5 1 B 1 0 0- N- 9 3 1 1 0 0 H W S A 1 1 6- F- 1

1 0 0- K- 1 1 4 1 0 0- K- 5 5: 2 1 0 0- K- 9 4 1 0 0- N- 5 2 1 0 0- N- 9 4 1 1 0 0 U O T 4 1 1 6- F- 1 0

1 0 0- K- 1 1 5 1 0 0- K- 5 6: 1 1 0 0- K- 9 5 1 0 0- N- 5 3 1 0 0- N- 9 5 1 1 0 0 U O T 5 1 1 6- F- 1 1

1 0 0- K- 1 1 6 1 0 0- K- 5 6: 2 1 0 0- K- 9 6 1 0 0- N- 5 5 1 0 0- N- 9 6 1 1 0 0 U O T 6 1 1 6- F- 1 2

1 0 0- K- 1 1 7 1 0 0- K- 5 6: 3 1 0 0- K- 9 7 1 0 0- N- 5 8 1 0 0- N- 9 7 1 1 0 0 U S P T 2 1 1 6- F- 1 4

1 0 0- K- 1 1 8 1 0 0- K- 5 7 1 0 0- K- 9 8 1 0 0- N- 5 9 1 0 0- N- 9 8 1 1 0 0 U S P T 3 1 1 6- F- 1 5

1 0 0- K- 1 1 9 1 0 0- K- 6 1 0 0- K- 9 9 1 0 0- N- 6 1 0 0- N- 9 9 1 1 0 0- 1 1 1 6- F- 1 6

1 0 0- K- 1 2 0 1 0 0- K- 6 0 1 0 0- N Ri v erli n e s 1 0 0- N- 6 0 1 0 0 E M S 1 1 0 0- 1 1 1 1 6- F- 2

1 0 0- K- 1 2 1 1 0 0- K- 6 1 1 0 0- N- 1 0 0 1 0 0- N- 6 1: 1 1 0 3 B 1 1 0 0- 1 9 1 1 6- F- 3

1 0 0- K- 1 2 2 1 0 0- K- 6 3 1 0 0- N- 1 0 1 1 0 0- N- 6 1: 2 1 0 3 D 1 1 0 0- 2 1 1 6- F- 4

1 0 0- K- 1 2 3 1 0 0- K- 6 4 1 0 0- N- 1 0 2 1 0 0- N- 6 1: 3 1 0 4 B 1 1 1 0 0- 3 1 1 6- F- 6

1 0 0- K- 1 2 4 1 0 0- K- 6 6 1 0 0- N- 1 0 2: 1 1 0 0- N- 6 1: 4 1 0 4 B 2 1 1 0 0- 4 1 1 6- F- 7: 1

1 0 0- K- 1 2 5 1 0 0- K- 6 7 1 0 0- N- 1 0 2: 2 1 0 0- N- 6 3: 1 1 0 4 N 1 1 0 0- 8 1 1 6- F- 7: 2

1 0 0- K- 1 2 6 1 0 0- K- 6 8 1 0 0- N- 1 0 3 1 0 0- N- 6 3: 2 1 0 5 B 1 1 0 K E 1 1 6- F- 9

1 0 0- K- 1 2 7 1 0 0- K- 6 9 1 0 0- N- 1 0 3: 1 1 0 0- N- 6 4: 1 1 0 5 C 1 1 0 K W 1 1 6- H- 1

1 0 0- K- 1 2 8 1 0 0- K- 7 0 1 0 0- N- 1 0 4 1 0 0- N- 6 4: 2 1 0 5 C F a n r o o m 1 1 1 2 N 1 1 6- H- 2

1 0 0- K- 1 2 9 1 0 0- K- 7 1 1 0 0- N- 1 0 6 1 0 0- N- 6 4: 3 1 0 5 C Hi g h t a n k s 1 1 1 2 N A 1 1 6- H- 3

1 0 0- K- 1 3 1 0 0- K- 7 2 1 0 0- N- 1 0 7 1 0 0- N- 6 5 1 0 5 C W at er t u n n els 1 1 1 2 N B 1 1 6- H- 4

1 0 0- K- 1 3 0 1 0 0- K- 7 3 1 0 0- N- 1 0 8 1 0 0- N- 6 7 1 0 5 D 1 1 1 B 1 1 6- H- 7

F- 2
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Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

1 1 6- K- 1 1 1 7 N V H 1 1 8 C 4 1 2 6- H- 2 1 3 2 2 N 1 6 0 5 K E 1 6 0 8 B

1 1 6- K- 2 1 1 8- B- 1 0 1 1 8 D 1 2 6- K E- 2 1 3 2 2 N A 1 6 0 5 K W 1 6 0 8 D

1 1 6- K- 3 1 1 8- B- 2 1 1 8 H 1 2 8- B- 2 1 3 2 2 N B 1 6 0 5 N E 1 6 0 8 D R

1 1 6- K E- 2 1 1 8- B- 3 1 1 8 K E 1 2 8- B- 3 1 3 2 2 N C 1 6 0 6 D 1 6 0 8 F

1 1 6- K E- 4 1 1 8- B- 4 1 1 8 K W 1 2 8- C- 1 1 3 2 3 N 1 6 0 6 K 1 6 0 8 H

1 1 6- K E- 6 B 1 1 8- B- 5 1 1 9 B 1 2 8- D- 2 1 3 2 4 N 1 6 0 6 K A 1 6 0 8 K

1 1 6- K E- 6 C 1 1 8- B- 8 1 1 9 D R 1 2 8- F- 2 1 3 2 4 N A 1 6 0 7- B 1 1 6 1 4 D 3

1 1 6- K E- 6 D 1 1 8- B- 8: 1 1 1 9 K E 1 2 8- F- 3 1 3 2 5 N 1 6 0 7- B 1 0 1 6 1 4 K 3

1 1 6- K W- 2 1 1 8- B- 8: 2 1 1 9 K W 1 2 8- H- 2 1 3 2 7 N 1 6 0 7- B 1 1 1 6 1 4 N

1 1 6- K W- 3 1 1 8- B- 8: 3 1 1 9 N 1 2 8- H- 3 1 3 3 0 N 1 6 0 7- B 2 1 6 3 N

1 1 6- N- 1 1 1 8- C- 1 1 1 9 N A 1 2 8- K- 2 1 3 3 1 N 1 6 0 7- B 2: 1 1 6 5 K E

1 1 6- N- 3 1 1 8- C- 2 1 1 N 1 2 8- N- 1 1 3 3 2 N 1 6 0 7- B 2: 2 1 6 5 K W

1 1 6- N- 4 1 1 8- C- 3: 1 1 2 0- B- 1 1 3 0- K- 2 1 3 N 1 6 0 7- B 3 1 6 6 A K E

1 1 6 1 1 1 8- C- 3: 2 1 2 0- D- 2 1 3 0- K E- 2 1 4 1- C 1 6 0 7- B 4 1 6 6 K E

1 1 6 2 1 1 8- C- 3: 3 1 2 0- F- 1 1 3 0- K W- 1 1 4 2 K 1 6 0 7- B 5 1 6 6 K W

1 1 6 3 1 1 8- C- 4 1 2 0- K E- 1 1 3 0- K W- 2 1 4 2 K A 1 6 0 7- B 6 1 6 6 N

1 1 6 4 1 1 8- D- 2: 1 1 2 0- K E- 2 1 3 0- N- 1 1 4 7 D 1 6 0 7- B 8 1 6 7 K

1 1 6 7 1 1 8- D- 2: 2 1 2 0- K E- 3 1 3 0- N- 1: 1 1 5 0 6 K 1 1 6 0 7- B 9 1 7 0 1 B A

1 1 6 7 A 1 1 8- D- 3: 1 1 2 0- K E- 4 1 3 0- N- 1: 2 1 5 0 6 K 2 1 6 0 7- D 2: 2 1 7 0 1 N A

1 1 6 8 1 1 8- D- 3: 2 1 2 0- K E- 5 1 3 0 0 N 1 5 0 K E 1 6 0 7- D 2: 3 1 7 0 2 C

1 1 6 9 1 1 8- D- 6: 1 1 2 0- K E- 6 1 3 0 1 N 1 5 0 K W 1 6 0 7- D 2: 4 1 7 0 2 D R

1 1 6 B 1 1 8- D- 6: 2 1 2 0- K E- 8 1 3 0 3 N 1 5 1- B S wit c h Y ar d 1 6 0 7- D 2: 5 1 7 0 2 N

1 1 6 C 1 1 8- D- 6: 3 1 2 0- K E- 9 1 3 0 4 N 1 5 1- D S wit c h Y ar d 1 6 0 7- D 3 1 7 0 3 N

1 1 6 D 1 1 8- D- 6: 4 1 2 0- K W- 3 1 3 1 0 N 1 5 1 2 N 1 6 0 7- F 1 1 7 0 5 K E

1 1 6 D R 1 1 8- D R- 2: 1 1 2 0- K W- 4 1 3 1 2 N 1 5 1 5 N 1 6 0 7- F 2 1 7 0 5 N

1 1 6 K E 1 1 8- D R- 2: 2 1 2 0- K W- 6 1 3 1 3 N 1 5 1 6 N 1 6 0 7- F 3 1 7 0 5 N A

1 1 6 K W 1 1 8- F- 1 1 2 0- K W- 7 1 3 1 4 N 1 5 1 7 N 1 6 0 7- F 4 1 7 0 6 K E

1 1 6 N 1 1 8- F- 2 1 2 0- N- 7 1 3 1 5 N 1 5 1 8 N 1 6 0 7- F 5 1 7 0 6 K E L

1 1 7 0 1 1 8- F- 3 1 2 0 D R 1 3 1 5 N A 1 5 1 9 N 1 6 0 7- F 6 1 7 0 6 K E R

1 1 7 1 1 1 8- F- 8: 1 1 2 2- D R- 1: 1 1 3 1 6 N 1 5 1 B 1 6 0 7- F 7 1 7 0 6 N

1 1 7 1 A 1 1 8- F- 8: 2 1 2 2- D R- 1: 2 1 3 1 6 N A 1 5 1 D 1 6 0 7- H 1 1 7 0 6 N A

1 1 7 1 B 1 1 8- F- 8: 3 1 2 2- D R- 1: 3 1 3 1 6 N B 1 5 1 K 1 6 0 7- H 2 1 7 0 7 N

1 1 7 1 C 1 1 8- F- 8: 4 1 2 2- D R- 1: 4 1 3 1 6 N C 1 5 1 K E 1 6 0 7- H 4 1 7 1 2 N

1 1 7 2 A 1 1 8- H- 1: 1 1 2 2- D R- 1: 5 1 3 2- B- 2 1 5 1 K W 1 6 0 7- K 1 1 7 1 3 H

1 1 7 3 1 1 8- H- 1: 2 1 2 2- D R- 1: 6 1 3 2- B- 6 1 5 1 N 1 6 0 7- K 2 1 7 1 3 K E

1 1 7 4 1 1 8- H- 6: 1 1 2 2- D R- 1: 7 1 3 2- C- 2 1 5 2 4 N 1 6 0 7- K 4 1 7 1 3 K E R

1 1 7 5 1 1 8- H- 6: 2 1 2 2 0 1 3 2- D- 2 1 5 2 5 N 1 6 0 7- K 5 1 7 1 3 K W

1 1 7 6 1 1 8- H- 6: 3 1 2 4- N- 1 1 3 2- F- 1 1 5 2 K 1 6 0 7- K 6 1 7 1 4 C

1 1 7 7 1 1 8- H- 6: 4 1 2 4- N- 1 0 1 3 2- F- 4: 1 1 5 3 N 1 6 0 7 K 1 7 1 4 K E

1 1 7 9 1 1 8- H- 6: 5 1 2 4- N- 3 1 3 2- F- 4: 2 1 5 5 N 1 6 0 7 K A 1 7 1 4 K W

1 1 7 D R 1 1 8- H- 6: 6 1 2 4- N- 9 1 3 2- H- 1 1 6 0 1 D 1 6 0 7 N 1 1 7 1 4 N

1 1 7 K E 1 1 8- K E- 1 1 2 6- B- 2 1 3 2- H- 2 1 6 0 1 H 1 6 0 7 N 2 1 7 1 4 N A

1 1 7 K W 1 1 8- K W- 1 1 2 6- D R- 1 1 3 2- H- 3 1 6 0 2 H 1 6 0 7 N 3 1 7 1 4 N B

1 1 7 N 1 1 8- N- 1 1 2 6- F- 2 1 3 2- K W- 1 1 6 0 4 K 1 6 0 7 N 9 1 7 1 5 N

F- 3
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Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

1 7 1 5 N A 1 8 3. 1 K W 1 9 0 1 H 1 7 2. 5 1 E + 0 7 2 0 0- E- 1 2 5 2 0 0- E- 1 6 0- P L 2 0 0- E- 1 9 3- P L

1 7 1 6 N 1 8 3. 2 K E 1 9 0 1 U 2. 6 1 E + 0 9 2 0 0- E- 1 2 6- P L- A 2 0 0- E- 1 6 1- P L 2 0 0- E- 1 9 4- P L

1 7 1 6 N E 1 8 3. 2 K W 1 9 0 1 Y 2. 6 1 E + 1 8 2 0 0- E- 1 2 6- P L- B 2 0 0- E- 1 6 2- P L 2 0 0- E- 1 9 5- P L

1 7 1 7 A K E 1 8 3. 3 K E 1 9 0 1 Z 2. 7 1 E + 6 9 2 0 0- E- 1 2 7- P L- A 2 0 0- E- 1 6 2- P L: 1 2 0 0- E- 1 9 5- P L: 1

1 7 1 7 K 1 8 3. 3 K W 1 9 0 2 D 2. 9 6 E + 0 3 2 0 0- E- 1 2 7- P L- B 2 0 0- E- 1 6 2- P L: 2 2 0 0- E- 1 9 5- P L: 2

1 7 2 0 H A 1 8 3. 4 K E 1 9 0 2 N 2 0 0 C P 2 0 0- E- 1 2 8 2 0 0- E- 1 6 4- P L 2 0 0- E- 1 9 6- P L

1 7 2 0 K 1 8 3. 4 K W 1 9 0 2 N 8 1 2 0 0 E T F 2 0 0- E- 1 2 9 2 0 0- E- 1 6 5- P L 2 0 0- E- 1 9 7- P L

1 7 2 2 N 1 8 3. 5 K E 1 9 0 3 N 2 0 0- A T E D F 2 0 0- E- 1 3 2 0 0- E- 1 6 5- P L: 1 2 0 0- E- 1 9 8- P L

1 7 2 3 N 1 8 3. 5 K W 1 9 0 4 B 1 2 0 0- E B P 2 0 0- E- 1 3 0 2 0 0- E- 1 6 5- P L: 2 2 0 0- E- 1 9 9- P L

1 7 2 3 N X 1 8 3. 6 K E 1 9 0 4 B 2 2 0 0- E P A P 2 0 0- E- 1 3 1 2 0 0- E- 1 6 6- P L 2 0 0- E- 2

1 7 2 4 K 1 8 3. 6 K W 1 9 0 4 D 2 0 0- E P D 2 0 0- E- 1 3 2 2 0 0- E- 1 6 7- P L 2 0 0- E- 2 0

1 7 2 4 K A 1 8 3. 7 K E 1 9 0 4 K 2 0 0- E- 1 2 0 0- E- 1 3 3 2 0 0- E- 1 6 8- P L 2 0 0- E- 2 0 0- P L

1 7 2 4 K B 1 8 3. 7 K W 1 9 0 4 N 2 0 0- E- 1 0 0 2 0 0- E- 1 3 4 2 0 0- E- 1 6 9- P L 2 0 0- E- 2 0 1- P L

1 7 2 4 N 1 8 3 B 1 9 0 4 N A 2 0 0- E- 1 0 1 2 0 0- E- 1 3 5 2 0 0- E- 1 7 2 0 0- E- 2 0 2- P L

1 7 3 4 N 1 8 3 C 1 9 0 4 N B 2 0 0- E- 1 0 2 2 0 0- E- 1 3 6 2 0 0- E- 1 7 0- P L 2 0 0- E- 2 0 3- P L

1 7 5 K E 1 8 3 D 1 9 0 4 N C 2 0 0- E- 1 0 3 2 0 0- E- 1 3 7 2 0 0- E- 1 7 1- P L 2 0 0- E- 2 0 4- P L

1 8 0 2 N 1 8 3 F 1 9 0 8- N 2 0 0- E- 1 0 5 2 0 0- E- 1 3 8 2 0 0- E- 1 7 2- P L 2 0 0- E- 2 0 4- P L: 1

1 8 0 2 N E 1 8 3 F ( ol d) 1 9 0 8 K 2 0 0- E- 1 0 6 2 0 0- E- 1 3 9 2 0 0- E- 1 7 3- P L 2 0 0- E- 2 0 4- P L: 2

1 8 0 3 K 1 8 3 H 1 9 0 8 K E 2 0 0- E- 1 0 7 2 0 0- E- 1 4 2 0 0- E- 1 7 4- P L 2 0 0- E- 2 0 5- P L

1 8 0 4 D 1 8 3 H T S D 1 9 0 8 N 2 0 0- E- 1 0 9 2 0 0- E- 1 4 0 2 0 0- E- 1 7 4- P L: 1 2 0 0- E- 2 0 5- P L: 1

1 8 0 5 D 1 8 3 K E 1 9 0 8 N E 2 0 0- E- 1 1 2 0 0- E- 1 4 1 2 0 0- E- 1 7 4- P L: 2 2 0 0- E- 2 0 5- P L: 2

1 8 0 6 D 1 8 3 K W 1 9 0 9 F 2 0 0- E- 1 1 0 2 0 0- E- 1 4 2 2 0 0- E- 1 7 4- P L: 3 2 0 0- E- 2 0 6- P L

1 8 0 B 1 8 3 N 1 9 0 9 K E 2 0 0- E- 1 1 1- P L 2 0 0- E- 1 4 3- P L 2 0 0- E- 1 7 4- P L: 4 2 0 0- E- 2 0 7- P L

1 8 0 D 1 8 3 N A 1 9 0 9 K W 2 0 0- E- 1 1 2- P L 2 0 0- E- 1 4 4- P L 2 0 0- E- 1 7 5- P L 2 0 0- E- 2 0 8- P L

1 8 1 B 1 8 3 N B 1 9 0 9 N 2 0 0- E- 1 1 2- P L: 1 2 0 0- E- 1 4 5- P L 2 0 0- E- 1 7 6- P L- A 2 0 0- E- 2 0 9- P L

1 8 1 B 1 0 1 1 8 3 N C 1 9 0 C 2 0 0- E- 1 1 2- P L: 2 2 0 0- E- 1 4 7- P L 2 0 0- E- 1 7 6- P L- B 2 0 0- E- 2 1

1 8 1 B 1 0 2 1 8 4 D 1 9 0 D 2 0 0- E- 1 1 2- P L: 3 2 0 0- E- 1 4 8- P L 2 0 0- E- 1 7 7- P L 2 0 0- E- 2 1 0- P L

1 8 1 B 6 6 1 8 4 N 1 9 0 D A 2 0 0- E- 1 1 2- P L: 4 2 0 0- E- 1 4 9- P L 2 0 0- E- 1 7 8- P L 2 0 0- E- 2 1 1- P L

1 8 1 D 1 8 4 N A 1 9 0 D R 2 0 0- E- 1 1 3- P L 2 0 0- E- 1 5 0- P L 2 0 0- E- 1 7 9 2 0 0- E- 2 1 2- P L

1 8 1 D 1 0 1 1 8 4 N B 1 9 0 K E 2 0 0- E- 1 1 4- P L 2 0 0- E- 1 5 1- P L 2 0 0- E- 1 8 0- P L 2 0 0- E- 2 1 3- P L

1 8 1 D 1 0 2 1 8 4 N C 1 9 0 K W 2 0 0- E- 1 1 4- P L: 1 2 0 0- E- 1 5 2- P L 2 0 0- E- 1 8 2- P L 2 0 0- E- 2 1 4- P L

1 8 1 K E 1 8 4 N D 1 9 1 4 N 2 0 0- E- 1 1 4- P L: 2 2 0 0- E- 1 5 3- P L 2 0 0- E- 1 8 3- P L 2 0 0- E- 2 1 5- P L

1 8 1 K W 1 8 4 N E 1 9 2 6 N 2 0 0- E- 1 1 4- P L: 3 2 0 0- E- 1 5 4- P L 2 0 0- E- 1 8 4- P L 2 0 0- E- 2 1 6- P L

1 8 1 N 1 8 4 N F 1 9 5 D 2 0 0- E- 1 1 5 2 0 0- E- 1 5 5- P L 2 0 0- E- 1 8 5- P L 2 0 0- E- 2 1 6- P L: 1

1 8 1 N A 1 8 5 D 2. 1 6 E + 4 5 2 0 0- E- 1 1 6- P L 2 0 0- E- 1 5 6- P L 2 0 0- E- 1 8 6- P L 2 0 0- E- 2 1 6- P L: 2

1 8 1 N B 1 8 5 K 2. 1 8 E + 0 9 2 0 0- E- 1 1 7 2 0 0- E- 1 5 7- P L 2 0 0- E- 1 8 7- P L 2 0 0- E- 2 1 6- P L: 3

1 8 1 N C 1 8 5 N 2. 1 8 E + 1 6 2 0 0- E- 1 1 8 2 0 0- E- 1 5 7- P L: 1 2 0 0- E- 1 8 8- P L 2 0 0- E- 2 1 7- P L

1 8 1 N E 1 8 6 B 2. 1 8 E + 1 7 2 0 0- E- 1 1 9 2 0 0- E- 1 5 7- P L: 2 2 0 0- E- 1 8 9 2 0 0- E- 2 1 7- P L: 1

1 8 2- F 1 8 6 D 2. 1 8 E + 1 8 2 0 0- E- 1 2 2 0 0- E- 1 5 8- P L 2 0 0- E- 1 9 2 0 0- E- 2 1 7- P L: 2

1 8 2 B 1 8 6 N 2. 1 9 E + 0 3 2 0 0- E- 1 2 0 2 0 0- E- 1 5 9- P L 2 0 0- E- 1 9 0 2 0 0- E- 2 1 8- P L

1 8 2 D 1 8 8 D 2. 1 9 E + 2 0 3 2 0 0- E- 1 2 1 2 0 0- E- 1 5 9- P L: 1 2 0 0- E- 1 9 1- P L 2 0 0- E- 2 1 9- P L

1 8 2 K 1 8 9 D 2. 5 1 E + 0 4 2 0 0- E- 1 2 2 2 0 0- E- 1 5 9- P L: 2 2 0 0- E- 1 9 2- P L 2 0 0- E- 2 1 9- P L: 1

1 8 2 N 1 8 9 K 2. 5 1 E + 0 5 2 0 0- E- 1 2 3 2 0 0- E- 1 5 9- P L: 3 2 0 0- E- 1 9 2- P L: 1 2 0 0- E- 2 1 9- P L: 2

1 8 3. 1 K E 1 9 0 0 N 2. 5 1 E + 0 6 2 0 0- E- 1 2 4 2 0 0- E- 1 6 2 0 0- E- 1 9 2- P L: 2 2 0 0- E- 2 2 0- P L
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Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

2 0 0- E- 2 2 0- P L: 1 2 0 0- E- 2 4 7- P L: 2 2 0 0- E- 2 7 7- P L: 2 2 0 0- E- 3 1 9 2 0 0- E- 8 2 0 0- W- 1 1 5 2 0 0- W- 1 5 0- P L: 1

2 0 0- E- 2 2 0- P L: 2 2 0 0- E- 2 4 8- P L 2 0 0- E- 2 7 7- P L: 3 2 0 0- E- 3 5 2 0 0- E- 8 0 2 0 0- W- 1 1 6 2 0 0- W- 1 5 0- P L: 2

2 0 0- E- 2 2 1- P L 2 0 0- E- 2 4 8- P L: 1 2 0 0- E- 2 7 7- P L: 4 2 0 0- E- 4 2 0 0- E- 8 1 2 0 0- W- 1 1 7 2 0 0- W- 1 5 0- P L: 3

2 0 0- E- 2 2 2- P L 2 0 0- E- 2 4 8- P L: 2 2 0 0- E- 2 7 8- P L 2 0 0- E- 4 1 2 0 0- E- 8 2 2 0 0- W- 1 1 8 2 0 0- W- 1 5 0- P L: 4

2 0 0- E- 2 2 2- P L: 1 2 0 0- E- 2 4 9- P L 2 0 0- E- 2 7 9- P L 2 0 0- E- 4 2 2 0 0- E- 8 4 2 0 0- W- 1 1 9 2 0 0- W- 1 5 1- P L

2 0 0- E- 2 2 2- P L: 2 2 0 0- E- 2 4 9- P L: 1 2 0 0- E- 2 8 2 0 0- E- 4 3 2 0 0- E- 8 5 2 0 0- W- 1 2 2 0 0- W- 1 5 2- P L

2 0 0- E- 2 2 3 2 0 0- E- 2 4 9- P L: 2 2 0 0- E- 2 8 0 2 0 0- E- 4 4 2 0 0- E- 8 8 2 0 0- W- 1 2 0 2 0 0- W- 1 5 3- P L

2 0 0- E- 2 2 4- P L 2 0 0- E- 2 5 2 0 0- E- 2 8 1- P L 2 0 0- E- 4 5 2 0 0- E- 8 9 2 0 0- W- 1 2 1 2 0 0- W- 1 5 3- P L: 1

2 0 0- E- 2 2 5- P L 2 0 0- E- 2 5 0- P L 2 0 0- E- 2 8 2- P L 2 0 0- E- 4 6 2 0 0- E- 9 2 0 0- W- 1 2 2 2 0 0- W- 1 5 3- P L: 2

2 0 0- E- 2 2 6- P L 2 0 0- E- 2 5 1- P L 2 0 0- E- 2 8 3- P L 2 0 0- E- 4 7 2 0 0- E- 9 0 2 0 0- W- 1 2 3 2 0 0- W- 1 5 4- P L

2 0 0- E- 2 2 7- P L 2 0 0- E- 2 5 2- P L 2 0 0- E- 2 8 4 2 0 0- E- 4 8 2 0 0- E- 9 1 2 0 0- W- 1 2 4 2 0 0- W- 1 5 5- P L- A

2 0 0- E- 2 2 8- P L 2 0 0- E- 2 5 3- P L 2 0 0- E- 2 8 5 2 0 0- E- 4 9 2 0 0- E- 9 2 2 0 0- W- 1 2 5- P L 2 0 0- W- 1 5 5- P L- B

2 0 0- E- 2 2 8- P L: 1 2 0 0- E- 2 5 4- P L 2 0 0- E- 2 8 6 2 0 0- E- 5 2 0 0- E- 9 3 2 0 0- W- 1 2 5- P L: 1 2 0 0- W- 1 5 6- P L

2 0 0- E- 2 2 8- P L: 2 2 0 0- E- 2 5 5- P L 2 0 0- E- 2 8 7 2 0 0- E- 5 0 2 0 0- E- 9 4 2 0 0- W- 1 2 5- P L: 2 2 0 0- W- 1 5 7- P L

2 0 0- E- 2 2 8- P L: 3 2 0 0- E- 2 5 6- P L 2 0 0- E- 2 8 8- P L 2 0 0- E- 5 1 2 0 0- E- 9 5 2 0 0- W- 1 2 6 2 0 0- W- 1 5 7- P L: 1

2 0 0- E- 2 2 9- P L 2 0 0- E- 2 5 7- P L 2 0 0- E- 2 8 9- P L 2 0 0- E- 5 2 2 0 0- E- 9 7 2 0 0- W- 1 2 7 2 0 0- W- 1 5 7- P L: 2

2 0 0- E- 2 3 2 0 0- E- 2 5 8- P L 2 0 0- E- 2 9 2 0 0- E- 5 3 2 0 0- E- 9 8 2 0 0- W- 1 2 8 2 0 0- W- 1 5 8- P L

2 0 0- E- 2 3 0- P L 2 0 0- E- 2 5 9- P L 2 0 0- E- 2 9 0- P L 2 0 0- E- 5 4 2 0 0- E- 9 9 2 0 0- W- 1 2 9- P L 2 0 0- W- 1 5 9- P L

2 0 0- E- 2 3 1- P L 2 0 0- E- 2 6 2 0 0- E- 2 9 1- P L 2 0 0- E- 5 5 2 0 0- E 8 B P D S 2 0 0- W- 1 3 2 0 0- W- 1 6

2 0 0- E- 2 3 2- P L 2 0 0- E- 2 6 0- P L 2 0 0- E- 2 9 2 2 0 0- E- 5 6 2 0 0- N- 3 2 0 0- W- 1 3 0- P L 2 0 0- W- 1 6 0- P L

2 0 0- E- 2 3 2- P L: 1 2 0 0- E- 2 6 1- P L 2 0 0- E- 2 9 3 2 0 0- E- 5 7 2 0 0- W A D B 2 0 0- W- 1 3 1- P L 2 0 0- W- 1 6 1- P L

2 0 0- E- 2 3 2- P L: 2 2 0 0- E- 2 6 2- P L 2 0 0- E- 2 9 4 2 0 0- E- 5 8 2 0 0- W A D S 2 0 0- W- 1 3 2- P L 2 0 0- W- 1 6 2- P L

2 0 0- E- 2 3 3- P L 2 0 0- E- 2 6 3- P L 2 0 0- E- 2 9 5 2 0 0- E- 5 9 2 0 0- W B P 2 0 0- W- 1 3 6 2 0 0- W- 1 6 3- P L

2 0 0- E- 2 3 4- P L 2 0 0- E- 2 6 4- P L 2 0 0- E- 2 9 6 2 0 0- E- 6 2 0 0- W C S L A 2 0 0- W- 1 3 7- P L 2 0 0- W- 1 6 3- P L: 1

2 0 0- E- 2 3 4- P L: 1 2 0 0- E- 2 6 5- P L 2 0 0- E- 2 9 7 2 0 0- E- 6 0 2 0 0- W P A P 2 0 0- W- 1 3 8- P L 2 0 0- W- 1 6 3- P L: 2

2 0 0- E- 2 3 4- P L: 2 2 0 0- E- 2 6 5- P L: 1 2 0 0- E- 2 9 8 2 0 0- E- 6 1 2 0 0- W P P 2 0 0- W- 1 3 9- P L 2 0 0- W- 1 6 3- P L: 3

2 0 0- E- 2 3 7- P L 2 0 0- E- 2 6 5- P L: 2 2 0 0- E- 2 9 9 2 0 0- E- 6 2 2 0 0- W- 1 2 0 0- W- 1 4 2 0 0- W- 1 6 4- P L

2 0 0- E- 2 3 7- P L: 1 2 0 0- E- 2 6 5- P L: 3 2 0 0- E- 3 2 0 0- E- 6 3 2 0 0- W- 1 0 2 0 0- W- 1 4 0- P L 2 0 0- W- 1 6 5- P L

2 0 0- E- 2 3 7- P L: 2 2 0 0- E- 2 6 6- P L 2 0 0- E- 3 0 2 0 0- E- 6 4 2 0 0- W- 1 0 0- P L 2 0 0- W- 1 4 1- P L 2 0 0- W- 1 6 6- P L

2 0 0- E- 2 3 8- P L 2 0 0- E- 2 6 7- P L 2 0 0- E- 3 0 0 2 0 0- E- 6 5 2 0 0- W- 1 0 1 2 0 0- W- 1 4 2- P L 2 0 0- W- 1 6 7- P L

2 0 0- E- 2 3 9- P L 2 0 0- E- 2 6 8- P L 2 0 0- E- 3 0 1 2 0 0- E- 6 7 2 0 0- W- 1 0 2- P L 2 0 0- W- 1 4 3- P L 2 0 0- W- 1 6 8- P L

2 0 0- E- 2 4 2 0 0- E- 2 6 9- P L 2 0 0- E- 3 0 2 2 0 0- E- 6 8 2 0 0- W- 1 0 3 2 0 0- W- 1 4 4 2 0 0- W- 1 6 8- P L: 1

2 0 0- E- 2 4 0- P L 2 0 0- E- 2 7 2 0 0- E- 3 0 3 2 0 0- E- 6 9 2 0 0- W- 1 0 4 2 0 0- W- 1 4 5 2 0 0- W- 1 6 8- P L: 2

2 0 0- E- 2 4 1- P L 2 0 0- E- 2 7 0- P L 2 0 0- E- 3 0 4 2 0 0- E- 7 2 0 0- W- 1 0 5- P L 2 0 0- W- 1 4 6- P L 2 0 0- W- 1 6 9- P L

2 0 0- E- 2 4 1- P L: 1 2 0 0- E- 2 7 1- P L 2 0 0- E- 3 0 5- P L 2 0 0- E- 7 0 2 0 0- W- 1 0 6 2 0 0- W- 1 4 7- P L- A 2 0 0- W- 1 7

2 0 0- E- 2 4 1- P L: 2 2 0 0- E- 2 7 2- P L 2 0 0- E- 3 0 6 2 0 0- E- 7 1 2 0 0- W- 1 0 7 2 0 0- W- 1 4 7- P L- A: 1 2 0 0- W- 1 7 0- P L

2 0 0- E- 2 4 1- P L: 3 2 0 0- E- 2 7 3- P L 2 0 0- E- 3 0 7 2 0 0- E- 7 2 2 0 0- W- 1 0 8 2 0 0- W- 1 4 7- P L- A: 2 2 0 0- W- 1 7 1

2 0 0- E- 2 4 2- P L 2 0 0- E- 2 7 3- P L: 1 2 0 0- E- 3 1 2 2 0 0- E- 7 3 2 0 0- W- 1 0 9 2 0 0- W- 1 4 7- P L- B 2 0 0- W- 1 7 2

2 0 0- E- 2 4 3- P L 2 0 0- E- 2 7 3- P L: 2 2 0 0- E- 3 1 3 2 0 0- E- 7 4 2 0 0- W- 1 1 2 0 0- W- 1 4 9- P L 2 0 0- W- 1 7 3- P L

2 0 0- E- 2 4 4- P L 2 0 0- E- 2 7 4- P L 2 0 0- E- 3 1 4 2 0 0- E- 7 5 2 0 0- W- 1 1 0 2 0 0- W- 1 4 9- P L: 1 2 0 0- W- 1 7 4- P L

2 0 0- E- 2 4 5- P L 2 0 0- E- 2 7 5- P L 2 0 0- E- 3 1 5 2 0 0- E- 7 6 2 0 0- W- 1 1 1 2 0 0- W- 1 4 9- P L: 2 2 0 0- W- 1 7 4- P L: 1

2 0 0- E- 2 4 6- P L 2 0 0- E- 2 7 6- P L 2 0 0- E- 3 1 6 2 0 0- E- 7 7 2 0 0- W- 1 1 2 2 0 0- W- 1 4 9- P L: 3 2 0 0- W- 1 7 4- P L: 2

2 0 0- E- 2 4 7- P L 2 0 0- E- 2 7 7- P L 2 0 0- E- 3 1 7 2 0 0- E- 7 8 2 0 0- W- 1 1 3 2 0 0- W- 1 5 2 0 0- W- 1 7 5- P L

2 0 0- E- 2 4 7- P L: 1 2 0 0- E- 2 7 7- P L: 1 2 0 0- E- 3 1 8 2 0 0- E- 7 9 2 0 0- W- 1 1 4 2 0 0- W- 1 5 0- P L 2 0 0- W- 1 7 6- P L
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Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

2 0 0- W- 1 7 7- P L 2 0 0- W- 2 0 5- P L: 2 2 0 0- W- 2 2 9- P L 2 0 0- W- 4 2 0 0- W- 8 2 2 0 2- S 2 1 0 2 E

2 0 0- W- 1 7 8- P L 2 0 0- W- 2 0 6- P L 2 0 0- W- 2 3 0- P L 2 0 0- W- 4 0 2 0 0- W- 8 3 2 0 2- S: 1 2 1 0 2 F

2 0 0- W- 1 7 9- P L 2 0 0- W- 2 0 7- P L- A 2 0 0- W- 2 3 0- P L: 1 2 0 0- W- 4 1 2 0 0- W- 8 4- P L 2 0 2 5 E 2 1 0 2 H V

2 0 0- W- 1 8 2 0 0- W- 2 0 7- P L- B 2 0 0- W- 2 3 0- P L: 2 2 0 0- W- 4 2 2 0 0- W- 8 4- P L: 1 2 0 2 5 E A 2 1 0 2 M

2 0 0- W- 1 8 0- P L 2 0 0- W- 2 0 8- P L 2 0 0- W- 2 3 0- P L: 3 2 0 0- W- 4 3 2 0 0- W- 8 4- P L: 2 2 0 2 5 E C 7 1 2 1 0 2 N

2 0 0- W- 1 8 0- P L: 1 2 0 0- W- 2 0 8- P L: 1 2 0 0- W- 2 3 1 2 0 0- W- 4 4 2 0 0- W- 8 4- P L: 3 2 0 2 5 E D 2 1 0 3 H V

2 0 0- W- 1 8 0- P L: 2 2 0 0- W- 2 0 8- P L: 2 2 0 0- W- 2 3 2 2 0 0- W- 4 5 2 0 0- W- 8 5 2 0 2 A 2 1 0 4 M

2 0 0- W- 1 8 1- P L 2 0 0- W- 2 0 8- P L: 3 2 0 0- W- 2 3 3 2 0 0- W- 4 6 2 0 0- W- 8 6 2 0 2 A 4 1 7 2 1 0 4 N

2 0 0- W- 1 8 2- P L 2 0 0- W- 2 0 9- P L 2 0 0- W- 2 3 4 2 0 0- W- 4 7 2 0 0- W- 8 7 2 0 2 S 2 1 0 5 H V

2 0 0- W- 1 8 3- P L 2 0 0- W- 2 0 9- P L: 1 2 0 0- W- 2 3 5- P L 2 0 0- W- 4 8 2 0 0- W- 8 8- P L 2 0 3- S & 2 0 5- S 2 1 0 6 H V

2 0 0- W- 1 8 4- P L 2 0 0- W- 2 0 9- P L: 2 2 0 0- W- 2 3 6 2 0 0- W- 4 9 2 0 0- W- 8 8- P L: 1 2 0 3 A 2 1 0 7

2 0 0- W- 1 8 5- P L 2 0 0- W- 2 0 9- P L: 3 2 0 0- W- 2 3 7 2 0 0- W- 5 1 2 0 0- W- 8 8- P L: 2 2 0 3 U 2 1 0 9 E

2 0 0- W- 1 8 6- P L 2 0 0- W- 2 1 2 0 0- W- 2 3 8 2 0 0- W- 5 2 2 0 0- W- 8 8- P L: 3 2 0 3 U X 2 1 0 A

2 0 0- W- 1 8 7- P L 2 0 0- W- 2 1 0- P L 2 0 0- W- 2 3 9 2 0 0- W- 5 3 2 0 0- W- 8 8- P L: 4 2 0 3 U X A 2 1 0 E

2 0 0- W- 1 8 8- P L 2 0 0- W- 2 1 0- P L: 1 2 0 0- W- 2 4 2 0 0- W- 5 4 2 0 0- W- 8 8- P L: 5 2 0 4- A R 2 1 0 M

2 0 0- W- 1 8 8- P L: 1 2 0 0- W- 2 1 0- P L: 2 2 0 0- W- 2 4 0 2 0 0- W- 5 5 2 0 0- W- 8 8- P L: 6 2 0 4 A 2 1 0 T

2 0 0- W- 1 8 8- P L: 2 2 0 0- W- 2 1 0- P L: 3 2 0 0- W- 2 4 1 2 0 0- W- 5 6 2 0 0- W- 8 9 2 0 4 A R 2 1 0 W

2 0 0- W- 1 8 9- P L 2 0 0- W- 2 1 1- P L 2 0 0- W- 2 4 2 2 0 0- W- 5 7 2 0 0- W- 9 2 0 5- A 2 1 1- A N U

2 0 0- W- 1 9 2 0 0- W- 2 1 1- P L: 1 2 0 0- W- 2 4 3 2 0 0- W- 5 8 2 0 0- W- 9 0 2 0 5 A 2 1 1 A

2 0 0- W- 1 9 0- P L 2 0 0- W- 2 1 1- P L: 2 2 0 0- W- 2 4 4- P L 2 0 0- W- 5 9 2 0 0- W- 9 2 2 0 6 A 2 1 1 B

2 0 0- W- 1 9 1- P L 2 0 0- W- 2 1 1- P L: 3 2 0 0- W- 2 4 5 2 0 0- W- 6 2 0 0- W- 9 3 2 0 7- A- N O R T H 2 1 1 B A

2 0 0- W- 1 9 2- P L 2 0 0- W- 2 1 1- P L: 4 2 0 0- W- 2 4 6 2 0 0- W- 6 0 2 0 0- W- 9 4 2 0 7- A- S O U T H 2 1 1 B A 1 5 1

2 0 0- W- 1 9 2- P L: 1 2 0 0- W- 2 1 2- P L 2 0 0- W- 2 4 7 2 0 0- W- 6 1 2 0 0- W- 9 5 2 0 7- B 2 1 1 B B

2 0 0- W- 1 9 2- P L: 2 2 0 0- W- 2 1 3- P L 2 0 0- W- 2 4 8- P L 2 0 0- W- 6 2 2 0 0- W- 9 6 2 0 7- S 2 1 1 E

2 0 0- W- 1 9 2- P L: 3 2 0 0- W- 2 1 3- P L: 1 2 0 0- W- 2 4 9 2 0 0- W- 6 3 2 0 0- W- 9 7- P L 2 0 7- S L 2 1 1 E D

2 0 0- W- 1 9 2- P L: 4 2 0 0- W- 2 1 3- P L: 2 2 0 0- W- 2 5 2 0 0- W- 6 4 2 0 0- W- 9 8- P L 2 0 7- T 2 1 1 H

2 0 0- W- 1 9 3- P L 2 0 0- W- 2 1 4- P L 2 0 0- W- 2 5 0 2 0 0- W- 6 5 2 0 0- W- 9 9- P L 2 0 7- U 2 1 1 S

2 0 0- W- 1 9 4- P L 2 0 0- W- 2 1 5- P L 2 0 0- W- 2 5 1 2 0 0- W- 6 6 2 0 0 C C- B A 2 0 7- Z 2 1 1 T

2 0 0- W- 1 9 5- P L 2 0 0- W- 2 1 6- P L 2 0 0- W- 2 5 2 2 0 0- W- 6 7 2 0 1- C 2 0 7 A 2 1 1 T 5 2

2 0 0- W- 1 9 6- P L 2 0 0- W- 2 1 7- P L 2 0 0- W- 2 5 3 2 0 0- W- 6 8 2 0 1 C 2 0 7 B 2 1 1 U

2 0 0- W- 1 9 7- P L 2 0 0- W- 2 1 8- P L 2 0 0- W- 2 5 4 2 0 0- W- 6 9 2 0 1 R 2 0 7 B A 2 1 1 U A

2 0 0- W- 1 9 8- P L 2 0 0- W- 2 1 9- P L 2 0 0- W- 2 5 5 2 0 0- W- 7 2 0 1 W 2 0 7 S 2 1 2- B

2 0 0- W- 1 9 9- P L 2 0 0- W- 2 2 2 0 0- W- 2 6 2 0 0- W- 7 0 2 0 2- A 2 0 7 S L 2 1 2- P

2 0 0- W- 2 2 0 0- W- 2 2 0- P L 2 0 0- W- 2 7 2 0 0- W- 7 1 2 0 2- A H W S A 2 0 7 T 2 1 2- R

2 0 0- W- 2 0 2 0 0- W- 2 2 1- P L 2 0 0- W- 2 8 2 0 0- W- 7 2 2 0 2- A N U 2 0 7 U 2 1 2 0 W A

2 0 0- W- 2 0 0- P L 2 0 0- W- 2 2 2- P L 2 0 0- W- 2 9 2 0 0- W- 7 3 2 0 2- A- E- F 1 1 2 0 9- E- W S- 1 2 1 2 0 W B

2 0 0- W- 2 0 1- P L 2 0 0- W- 2 2 3- P L 2 0 0- W- 3 2 0 0- W- 7 4 2 0 2- A- E 5 2 0 9- E- W S- 2 2 1 2 5 E

2 0 0- W- 2 0 2- P L 2 0 0- W- 2 2 4- P L 2 0 0- W- 3 0 2 0 0- W- 7 5 2 0 2- A- F 1 5 2 0 9- E- W S- 3 2 1 2 5 E ( ol d)

2 0 0- W- 2 0 2- P L: 1 2 0 0- W- 2 2 4- P L: 1 2 0 0- W- 3 1 2 0 0- W- 7 6 2 0 2- A- F 1 6 2 0 9- E- W S- 3: 1 2 1 2 A

2 0 0- W- 2 0 2- P L: 2 2 0 0- W- 2 2 4- P L: 2 2 0 0- W- 3 2 2 0 0- W- 7 7 2 0 2- A- F 1 8 2 0 9 E 2 1 2 C

2 0 0- W- 2 0 3- P L 2 0 0- W- 2 2 5- P L 2 0 0- W- 3 3 2 0 0- W- 7 8- P L 2 0 2- A- G 7 2 0 9 E A 2 1 2 E

2 0 0- W- 2 0 4- P L 2 0 0- W- 2 2 6- P L 2 0 0- W- 3 5 2 0 0- W- 7 9- P L 2 0 2- A- U 3 2 1 0 1- M P O N D 2 1 2 E D

2 0 0- W- 2 0 5- P L 2 0 0- W- 2 2 7- P L 2 0 0- W- 3 6 2 0 0- W- 8 0 2 0 2- A- U 4 2 1 0 1 H V 2 1 2 H

2 0 0- W- 2 0 5- P L: 1 2 0 0- W- 2 2 8- P L 2 0 0- W- 3 7 2 0 0- W- 8 1 2 0 2- A- W S- 1 2 1 0 1 M 2 1 2 N
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Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

2 1 2 P 2 1 6- A- 2 4 2 1 6- B- 2- 2 2 1 6- B- 5 0 2 1 6- S- 1 8 2 1 6- T- 3 6 2 1 6- Z- 3

2 1 2 R 2 1 6- A- 2 5 2 1 6- B- 2- 3 2 1 6- B- 5 1 2 1 6- S- 2 0 2 1 6- T- 4- 1 D 2 1 6- Z- 4

2 1 2 S 2 1 6- A- 2 6 2 1 6- B- 2 0 2 1 6- B- 5 2 2 1 6- S- 2 1 2 1 6- T- 4- 2 2 1 6- Z- 5

2 1 2 T 2 1 6- A- 2 6 A 2 1 6- B- 2 1 2 1 6- B- 5 3 A 2 1 6- S- 2 2 2 1 6- T- 4 A 2 1 6- Z- 6

2 1 2 W 2 1 6- A- 2 7 2 1 6- B- 2 2 2 1 6- B- 5 3 B 2 1 6- S- 2 3 2 1 6- T- 4 B 2 1 6- Z- 7

2 1 2 Z 2 1 6- A- 2 8 2 1 6- B- 2 3 2 1 6- B- 5 4 2 1 6- S- 2 5 2 1 6- T- 5 2 1 6- Z- 8

2 1 3- W 2 1 6- A- 2 9 2 1 6- B- 2 4 2 1 6- B- 5 5 2 1 6- S- 3 2 1 6- T- 6 2 1 6- Z- 9

2 1 3- W- 1 2 1 6- A- 3 2 1 6- B- 2 5 2 1 6- B- 5 6 2 1 6- S- 4 2 1 6- T- 7 2 1 6 A

2 1 3 A 2 1 6- A- 3 0 2 1 6- B- 2 6 2 1 6- B- 5 7 2 1 6- S- 5 2 1 6- T- 8 2 1 6 A 1 A

2 1 3 E 2 1 6- A- 3 1 2 1 6- B- 2 7 2 1 6- B- 5 8 2 1 6- S- 5: 1 2 1 6- T- 9 2 1 6 A 2 5

2 1 3J 2 1 6- A- 3 2 2 1 6- B- 2 8 2 1 6- B- 5 9 2 1 6- S- 5: 2 2 1 6- T Y- 2 0 1 2 1 6 A 2 7 1

2 1 3 K 2 1 6- A- 3 3 2 1 6- B- 2 9 2 1 6- B- 5 9 B 2 1 6- S- 6 2 1 6- U- 1 & 2 2 1 6 A 2 9 A

2 1 3 P 2 1 6- A- 3 4 2 1 6- B- 3 2 1 6- B- 6 2 1 6- S- 7 2 1 6- U- 1 0 2 1 6 A 3 7- 1

2 1 3 S 2 1 6- A- 3 5 2 1 6- B- 3- 1 2 1 6- B- 6 0 2 1 6- S- 8 2 1 6- U- 1 1 2 1 6 A 3 7- 2

2 1 3 W 2 1 6- A- 3 6 A 2 1 6- B- 3- 2 2 1 6- B- 6 1 2 1 6- S- 9 2 1 6- U- 1 2 2 1 6 A 4 0 A

2 1 3 W B 2 1 6- A- 3 6 B 2 1 6- B- 3- 3 2 1 6- B- 6 2 2 1 6- S X- 2 2 1 6- U- 1 3 2 1 6 A 4 2 E

2 1 3 W T K 1 2 1 6- A- 3 7- 1 2 1 6- B- 3 0 2 1 6- B- 6 3 2 1 6- T- 1 2 1 6- U- 1 4 2 1 6 A 5 2 4

2 1 4 A 2 1 6- A- 3 7- 2 2 1 6- B- 3 1 2 1 6- B- 7 A & B 2 1 6- T- 1 0 2 1 6- U- 1 5 2 1 6 A 5 A

2 1 4 C 2 1 6- A- 3 8- 1 2 1 6- B- 3 2 2 1 6- B- 8 2 1 6- T- 1 1 2 1 6- U- 1 6 2 1 6 A T K 1

2 1 4 E 2 1 6- A- 3 9 2 1 6- B- 3 3 2 1 6- B- 9 2 1 6- T- 1 2 2 1 6- U- 1 7 2 1 6 A T K 2

2 1 4 F 2 1 6- A- 4 2 1 6- B- 3 4 2 1 6- B Y- 2 0 1 2 1 6- T- 1 3 2 1 6- U- 3 2 1 6 B 3 5 1

2 1 4 G 2 1 6- A- 4 0 2 1 6- B- 3 5 2 1 6- C- 1 2 1 6- T- 1 4 2 1 6- U- 4 2 1 6 B 3 5 2

2 1 4 T 2 1 6- A- 4 1 2 1 6- B- 3 6 2 1 6- C- 1 0 2 1 6- T- 1 5 2 1 6- U- 4 A 2 1 6 B 3 5 3

2 1 5- C 2 1 6- A- 4 2 2 1 6- B- 3 7 2 1 6- C- 2 2 1 6- T- 1 6 2 1 6- U- 4 B 2 1 6 B 3 5 4

2 1 5 A 2 1 6- A- 4 5 2 1 6- B- 3 8 2 1 6- C- 3 2 1 6- T- 1 7 2 1 6- U- 5 2 1 6 B 5 7

2 1 5 C 2 1 6- A- 5 2 1 6- B- 3 9 2 1 6- C- 4 2 1 6- T- 1 8 2 1 6- U- 6 2 1 6 B 5 9

2 1 5 E 2 1 6- A- 5 0 8 2 1 6- B- 3 A 2 1 6- C- 5 2 1 6- T- 1 9 2 1 6- U- 7 2 1 6 B 5 9 A

2 1 6- A- 1 2 1 6- A- 5 2 4 2 1 6- B- 3 A R A D 2 1 6- C- 6 2 1 6- T- 2 2 1 6- U- 8 2 1 6 B 5 9 B

2 1 6- A- 1 0 2 1 6- A- 6 2 1 6- B- 3 B 2 1 6- C- 7 2 1 6- T- 2 0 2 1 6- U- 9 2 1 6 E 2 8 A

2 1 6- A- 1 1 2 1 6- A- 7 2 1 6- B- 3 B R A D 2 1 6- C- 8 2 1 6- T- 2 1 2 1 6- W- L W C 2 1 6 E 2 8 B

2 1 6- A- 1 2 2 1 6- A- 8 2 1 6- B- 3 C 2 1 6- C- 9 2 1 6- T- 2 2 2 1 6- Z- 1 & 2 2 1 6 E 2 8 C

2 1 6- A- 1 3 2 1 6- A- 9 2 1 6- B- 3 C R A D 2 1 6- E- 2 8 2 1 6- T- 2 3 2 1 6- Z- 1 0 2 1 6 E 4 3 A

2 1 6- A- 1 4 2 1 6- B- 1 0 A 2 1 6- B- 4 2 1 6- N- 8 2 1 6- T- 2 4 2 1 6- Z- 1 1 2 1 6 E 4 3 B

2 1 6- A- 1 5 2 1 6- B- 1 0 B 2 1 6- B- 4 0 2 1 6- S- 1 & 2 2 1 6- T- 2 5 2 1 6- Z- 1 2 2 1 6 Z 9 A

2 1 6- A- 1 6 2 1 6- B- 1 1 A & B 2 1 6- B- 4 1 2 1 6- S- 1 0 D 2 1 6- T- 2 6 2 1 6- Z- 1 3 2 1 6 Z 9 B

2 1 6- A- 1 7 2 1 6- B- 1 2 2 1 6- B- 4 2 2 1 6- S- 1 0 P 2 1 6- T- 2 7 2 1 6- Z- 1 4 2 1 6 Z 9 C

2 1 6- A- 1 8 2 1 6- B- 1 3 2 1 6- B- 4 3 2 1 6- S- 1 1 2 1 6- T- 2 8 2 1 6- Z- 1 5 2 1 6 Z P 1

2 1 6- A- 1 9 2 1 6- B- 1 4 2 1 6- B- 4 4 2 1 6- S- 1 2 2 1 6- T- 2 9 2 1 6- Z- 1 6 2 1 6 Z P 1 A

2 1 6- A- 2 2 1 6- B- 1 5 2 1 6- B- 4 5 2 1 6- S- 1 3 2 1 6- T- 3 2 1 6- Z- 1 7 2 1 6 Z P 1 B

2 1 6- A- 2 0 2 1 6- B- 1 6 2 1 6- B- 4 6 2 1 6- S- 1 4 2 1 6- T- 3 1 2 1 6- Z- 1 8 2 1 6 Z P 1 C

2 1 6- A- 2 1 2 1 6- B- 1 7 2 1 6- B- 4 7 2 1 6- S- 1 5 2 1 6- T- 3 2 2 1 6- Z- 1 9 2 1 7- B N U

2 1 6- A- 2 2 2 1 6- B- 1 8 2 1 6- B- 4 8 2 1 6- S- 1 6 P 2 1 6- T- 3 3 2 1 6- Z- 1 A 2 1 7 A

2 1 6- A- 2 3 A 2 1 6- B- 1 9 2 1 6- B- 4 9 2 1 6- S- 1 7 2 1 6- T- 3 4 2 1 6- Z- 1 D 2 1 7 A Z

2 1 6- A- 2 3 B 2 1 6- B- 2- 1 2 1 6- B- 5 2 1 6- S- 1 7 2 2 1 6- T- 3 5 2 1 6- Z- 2 0 2 1 7 B
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T a bl e F - 1. Sit e s R e c o m m e n d e d f or A d diti o n al R e s e ar c h

Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

2 1 7 E 2 1 8 H V 2 2 1- T- 6- 1 2 2 3 E 2 2 6 2 W 2 3 4 Z B 2 4 1- A- 1 0 6

2 1 7 F 2 1 8 W 5- 2 5 2 2 2 1- U 2 2 4- B 2 2 6 3 W 2 3 4 Z C 2 4 1- A- 1 5 1

2 1 7 G 2 1 8 W 5- 2 5 2 A 2 2 1- U: 1 2 2 4- T 2 2 6 4 W 2 3 6 Z 2 4 1- A- 1 5 2

2 1 7 H 2 1 8 W 5 T 3 1 T 1 2 2 1- U: 2 2 2 4- U C N T 2 2 6 5 W 2 4 0- S- 1 5 1 2 4 1- A- 1 5 3

2 1 7I 2 1 8 W 5 T 3 4 T 1 2 2 1- U: 3 2 2 4- U H W S A 2 2 6 6 E 2 4 0- S- 1 5 2 2 4 1- A- 3 0 2 A

2 1 8- C- 9 2 1 8 W 7 2 2 1 A 2 2 4 0 E 2 2 6 8 E 2 4 0- S- 3 0 2 2 4 1- A- 3 0 2 B

2 1 8- E- 1 2 1 8 W 8 2 2 1 B 2 2 4 1 B 2 2 6 9 E 2 4 0 0 E 2 4 1- A- 3 5 0

2 1 8- E- 1 0 2 1 9- S- 1 0 1 2 2 1 B A 2 2 4 2 B 2 2 6 B 2 4 0 1 W 2 4 1- A- 4 1 7

2 1 8- E- 1 2 A 2 1 9- S- 1 0 2 2 2 1 B B 2 2 4 4 B 2 2 6 W 2 4 0 2 E A 2 4 1- A- 4 3 1

2 1 8- E- 1 2 B 2 1 9- S- 1 0 3 2 2 1 B C 2 2 4 5 B 2 2 6 Z 2 4 0 2 E B 2 4 1- A- 5 0 1

2 1 8- E- 1 2 B A N N E X 2 1 9- S- 1 0 4 2 2 1 B D 2 2 4 7 B 2 2 7 S 2 4 0 2 E C 2 4 1- A- 7 0 2- W S- 1

2 1 8- E- 1 4 2 1 9 A 2 2 1 B E 2 2 4 9 B 2 2 9 E 2 4 0 2 E D 2 4 1- A- A

2 1 8- E- 1 5 2 1 9 A 1 2 2 1 B F 2 2 4 B 2 2 9 W 2 4 0 2 E F 2 4 1- A- A N C

2 1 8- E- 2 2 1 9 A 2 0 1 2 2 1 B G 2 2 4 T 2 3 0 0 W 2 4 0 2 E G 2 4 1- A- B

2 1 8- E- 2 A 2 1 9 B 2 2 1 B K 2 2 4 U 2 3 0 4 W 2 4 0 2 W 2 4 1- A N- 1 0 1

2 1 8- E- 3 2 1 9 C 2 2 1 T 2 2 4 U A 2 3 0 5 W 2 4 0 2 W B 2 4 1- A N- 1 0 2

2 1 8- E- 4 2 1 9 D 2 2 1 T A 2 2 5 1 E 2 3 0 6 W 2 4 0 2 W C 2 4 1- A N- 1 0 3

2 1 8- E- 5 2 1 9 E 2 2 1 T B 2 2 5 2 E 2 3 0 7 W 2 4 0 2 W D 2 4 1- A N- 1 0 4

2 1 8- E- 5 A 2 1 9 F 2 2 1 U 2 2 5 3 E 2 3 0 8 W 2 4 0 2 W E 2 4 1- A N- 1 0 5

2 1 8- E- 6 2 1 9 G 2 2 2- S 2 2 5 4 E 2 3 0 9 W 2 4 0 2 W F 2 4 1- A N- 1 0 6

2 1 8- E- 7 2 1 9 H 2 2 2- S D 2 2 5 5 E 2 3 1- W- 1 5 1 2 4 0 2 W G 2 4 1- A N- 1 0 7

2 1 8- E- 8 2 1 9 S 2 2 2 0 E 2 2 5 5 E A 2 3 1- W- 1 5 1: 1 2 4 0 2 W H 2 4 1- A N- A

2 1 8- E- 9 2 1 9 T 2 2 2 0 W 2 2 5 6 E 2 3 1- W- 1 5 1: 2 2 4 0 2 WI 2 4 1- A N- A N C

2 1 8- W- 1 2 2 0 0 B 2 2 2 B 2 2 5 6 W T P 2 3 1 0 W 2 4 0 2 WJ 2 4 1- A N- B

2 1 8- W- 1 1 2 2 0 1 B 2 2 2 S- B A 2 2 5 7 E 2 3 1 4 W 2 4 0 2 W K 2 4 1- A P V P

2 1 8- W- 1 A 2 2 0 2 E 2 2 2 S A 2 2 5 8 E 2 3 1 5 W 2 4 0 2 W L 2 4 1- A P- 1 0 1

2 1 8- W- 2 2 2 0 A 2 2 2 S B 2 2 5 9 W 2 3 1 6 W 2 4 0 3 E 2 4 1- A P- 1 0 2

2 1 8- W- 2 A 2 2 1- B 2 2 2 S C 2 2 5 B 2 3 1 8 W 2 4 0 3 E A 2 4 1- A P- 1 0 3

2 1 8- W- 3 2 2 1- B S D T 2 2 2 S D 2 2 5 B- B A 2 3 1 W 1 5 1 2 4 0 3 W A 2 4 1- A P- 1 0 4

2 1 8- W- 3 A 2 2 1- B- 2 6- 1 2 2 2 S E 2 2 5 B A 2 3 1 Z 2 4 0 3 W B 2 4 1- A P- 1 0 5

2 1 8- W- 3 A E 2 2 1- B- 2 7- 2 2 2 2 S F 2 2 5 B B 2 3 2- Z 2 4 0 3 W C 2 4 1- A P- 1 0 6

2 1 8- W- 4 A 2 2 1- B- 2 7- 3 2 2 2 S H 2 2 5 B C 2 3 2- Z: 1 2 4 0 3 W D 2 4 1- A P- 1 0 7

2 1 8- W- 4 B 2 2 1- B- 2 7- 4 2 2 2 T 2 2 5 B D 2 3 2- Z: 2 2 4 0 4 E 2 4 1- A P- 1 0 8

2 1 8- W- 4 C 2 2 1- B- 2 8- 3 2 2 2 U 2 2 5 B E 2 3 2- Z: 3 2 4 0 4 W A 2 4 1- A P- A N C

2 1 8- W- 4 C A N N E X 2 2 1- B- 2 8- 4 2 2 3 0 E 2 2 5 B F 2 3 2 Z 2 4 0 4 W B 2 4 1- A R- 1 5 1

2 1 8- W- 5 2 2 1- B- 2 9- 4 2 2 3 1 E 2 2 5 B G 2 3 3- S 2 4 0 4 W C 2 4 1- A W- 1 0 1

2 1 8- W- 6 2 2 1- B- 3 0- 3 2 2 3 2 E 2 2 5 B G- G E N 1 2 3 3- S A 2 4 0 5 W 2 4 1- A W- 1 0 2

2 1 8- W- 7 2 2 1- B- W S- 1 2 2 3 3 E 2 2 5 E 2 3 3 6 W 2 4 0 6 W 2 4 1- A W- 1 0 3

2 1 8- W- 8 2 2 1- B- W S- 2 2 2 3 4 E 2 2 5 E C 2 3 3 S A 2 4 0 W 2 4 1- A W- 1 0 4

2 1 8- W- 9 2 2 1- T- 1 1- R 2 2 3 5 E 2 2 5 W 2 3 4- 5 Z 2 4 1- A- 1 0 1 2 4 1- A W- 1 0 5

2 1 8- W- R E A C T O R 2 2 1- T- 1 5- 1 2 2 3 6 E 2 2 5 W A 2 3 4- 5 Z H W S A 2 4 1- A- 1 0 2 2 4 1- A W- 1 0 6

2 1 8 A 2 2 1- T- 5- 6 2 2 3 7 E 2 2 5 W B 2 3 4- 5 Z- B A 2 4 1- A- 1 0 3 2 4 1- A W- A

2 1 8 B 2 2 1- T- 5- 7 2 2 3 8 E 2 2 5 W C 2 3 4- 5 Z- B E 2 4 1- A- 1 0 4 2 4 1- A W- A N C

2 1 8 E 1 6 1 0 1 2 2 1- T- 5- 9 2 2 3 9 E 2 2 6- B H W S A 2 3 4- 5 Z A 2 4 1- A- 1 0 5 2 4 1- A W- B
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T a bl e F - 1. Sit e s R e c o m m e n d e d f or A d diti o n al R e s e ar c h

Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

2 4 1- A X- 1 0 1 2 4 1- B- 1 1 0 2 4 1- B Y- 1 0 6 2 4 1- E R- 1 5 2 2 4 1- S X- 3 0 2 2 4 1- T X- 1 0 7 2 4 1- U- 1 1 0

2 4 1- A X- 1 0 2 2 4 1- B- 1 1 1 2 4 1- B Y- 1 0 7 2 4 1- E R- 1 5 3 2 4 1- S X- 4 0 1 2 4 1- T X- 1 0 8 2 4 1- U- 1 1 1

2 4 1- A X- 1 0 3 2 4 1- B- 1 1 2 2 4 1- B Y- 1 0 8 2 4 1- E R- 3 1 1 2 4 1- S X- 4 0 2 2 4 1- T X- 1 0 9 2 4 1- U- 1 1 2

2 4 1- A X- 1 0 4 2 4 1- B- 1 5 1 2 4 1- B Y- 1 0 9 2 4 1- E R- 3 1 1 A 2 4 1- S X- A 2 4 1- T X- 1 1 0 2 4 1- U- 1 5 1

2 4 1- A X- 1 5 1 2 4 1- B- 1 5 2 2 4 1- B Y- 1 1 0 2 4 1- E W- 1 5 1 2 4 1- S X- A N C 2 4 1- T X- 1 1 1 2 4 1- U- 1 5 2

2 4 1- A X- 1 5 1: 1 2 4 1- B- 1 5 3 2 4 1- B Y- 1 1 1 2 4 1- S- 1 0 1 2 4 1- S X- B 2 4 1- T X- 1 1 2 2 4 1- U- 1 5 3

2 4 1- A X- 1 5 1: 2 2 4 1- B- 1 5 4 2 4 1- B Y- 1 1 2 2 4 1- S- 1 0 2 2 4 1- S Y- 1 0 1 2 4 1- T X- 1 1 3 2 4 1- U- 2 0 1

2 4 1- A X- 1 5 1: 3 2 4 1- B- 2 0 1 2 4 1- B Y- A N C 2 4 1- S- 1 0 3 2 4 1- S Y- 1 0 2 2 4 1- T X- 1 1 4 2 4 1- U- 2 0 2

2 4 1- A X- 1 5 1: 4 2 4 1- B- 2 0 2 2 4 1- B Y-I T S 1 2 4 1- S- 1 0 4 2 4 1- S Y- 1 0 3 2 4 1- T X- 1 1 5 2 4 1- U- 2 0 3

2 4 1- A X- 1 5 1: 5 2 4 1- B- 2 0 3 2 4 1- B Y R- 0 9 A 2 4 1- S- 1 0 5 2 4 1- S Y- A 2 4 1- T X- 1 1 6 2 4 1- U- 2 0 4

2 4 1- A X- 1 5 2 C T 2 4 1- B- 2 0 4 2 4 1- B Y R- 1 5 2 2 4 1- S- 1 0 6 2 4 1- S Y- A N C 2 4 1- T X- 1 1 7 2 4 1- U- 2 5 2

2 4 1- A X- 1 5 2 D S 2 4 1- B- 2 5 2 2 4 1- B Y R- 1 5 3 2 4 1- S- 1 0 7 2 4 1- S Y- B 2 4 1- T X- 1 1 8 2 4 1- U- 3 0 1

2 4 1- A X- 1 5 3 2 4 1- B- 3 0 1 2 4 1- B Y R- 1 5 4 2 4 1- S- 1 0 8 2 4 1- T- 1 0 1 2 4 1- T X- 1 5 2 2 4 1- U- 3 6 1

2 4 1- A X- 1 5 5 2 4 1- B- 3 0 2 B 2 4 1- C- 1 0 1 2 4 1- S- 1 0 9 2 4 1- T- 1 0 2 2 4 1- T X- 1 5 3 2 4 1- U- A

2 4 1- A X- 5 0 1 2 4 1- B- 3 6 1 2 4 1- C- 1 0 2 2 4 1- S- 1 1 0 2 4 1- T- 1 0 3 2 4 1- T X- 1 5 4 2 4 1- U- A N C

2 4 1- A X- A 2 4 1- B- A N C 2 4 1- C- 1 0 3 2 4 1- S- 1 1 1 2 4 1- T- 1 0 4 2 4 1- T X- 1 5 5 2 4 1- U- B

2 4 1- A X- A N C 2 4 1- B R- 1 5 2 2 4 1- C- 1 0 3 V P 2 4 1- S- 1 1 2 2 4 1- T- 1 0 5 2 4 1- T X- 3 0 2 A 2 4 1- U- C

2 4 1- A X- B 2 4 1- B X- 1 0 1 2 4 1- C- 1 0 4 2 4 1- S- 1 5 1 2 4 1- T- 1 0 6 2 4 1- T X- 3 0 2 B 2 4 1- U- D

2 4 1- A X-I X 2 4 1- B X- 1 0 2 2 4 1- C- 1 0 5 2 4 1- S- 1 5 2 2 4 1- T- 1 0 7 2 4 1- T X- 3 0 2 B R 2 4 1- U R- 1 5 1

2 4 1- A Y- 1 0 1 2 4 1- B X- 1 0 3 2 4 1- C- 1 0 6 2 4 1- S- 3 0 2 A 2 4 1- T- 1 0 8 2 4 1- T X- 3 0 2 C 2 4 1- U R- 1 5 2

2 4 1- A Y- 1 0 2 2 4 1- B X- 1 0 4 2 4 1- C- 1 0 7 2 4 1- S- 3 0 2 B 2 4 1- T- 1 0 9 2 4 1- T X- 3 0 2 X B 2 4 1- U R- 1 5 3

2 4 1- A Y- 1 5 1 2 4 1- B X- 1 0 5 2 4 1- C- 1 0 8 2 4 1- S- 3 0 4 2 4 1- T- 1 1 0 2 4 1- T X- A N C 2 4 1- U R- 1 5 4

2 4 1- A Y- 1 5 2 2 4 1- B X- 1 0 6 2 4 1- C- 1 0 9 2 4 1- S- A 2 4 1- T- 1 1 1 2 4 1- T X R- 1 5 1 2 4 1- U X- 1 5 4

2 4 1- A Y- 5 0 1 2 4 1- B X- 1 0 7 2 4 1- C- 1 1 0 2 4 1- S- A N C 2 4 1- T- 1 1 2 2 4 1- T X R- 1 5 2 2 4 1- U X- 3 0 2 A

2 4 1- A Y- A N C 2 4 1- B X- 1 0 8 2 4 1- C- 1 1 1 2 4 1- S- B 2 4 1- T- 1 5 1 2 4 1- T X R- 1 5 3 2 4 1- W R V A U L T

2 4 1- A Z V P 2 4 1- B X- 1 0 9 2 4 1- C- 1 1 2 2 4 1- S- C 2 4 1- T- 1 5 2 2 4 1- T Y- 1 0 1 2 4 1- W R V A U L T: 1

2 4 1- A Z- 1 0 1 2 4 1- B X- 1 1 0 2 4 1- C- 1 5 1 2 4 1- S- D 2 4 1- T- 1 5 3 2 4 1- T Y- 1 0 2 2 4 1- W R V A U L T: 2

2 4 1- A Z- 1 0 2 2 4 1- B X- 1 1 1 2 4 1- C- 1 5 2 2 4 1- S X- 1 0 1 2 4 1- T- 2 0 1 2 4 1- T Y- 1 0 3 2 4 1- Z

2 4 1- A Z- 1 5 1 C T 2 4 1- B X- 1 1 2 2 4 1- C- 1 5 3 2 4 1- S X- 1 0 2 2 4 1- T- 2 0 2 2 4 1- T Y- 1 0 4 2 4 1- Z- 3 6 1

2 4 1- A Z- 1 5 1 D S 2 4 1- B X- 1 5 3 2 4 1- C- 1 5 4 2 4 1- S X- 1 0 3 2 4 1- T- 2 0 3 2 4 1- T Y- 1 0 5 2 4 1- Z- 8

2 4 1- A Z- 1 5 2 2 4 1- B X- 1 5 4 2 4 1- C- 2 0 1 2 4 1- S X- 1 0 4 2 4 1- T- 2 0 4 2 4 1- T Y- 1 0 6 2 4 1 A 1 5 2

2 4 1- A Z- 1 5 4 2 4 1- B X- 1 5 5 2 4 1- C- 2 0 2 2 4 1- S X- 1 0 5 2 4 1- T- 2 5 2 2 4 1- T Y- 1 5 3 2 4 1 A 2 0 1

2 4 1- A Z- 1 5 5 2 4 1- B X- 3 0 2 A 2 4 1- C- 2 0 3 2 4 1- S X- 1 0 6 2 4 1- T- 3 0 1 B 2 4 1- T Y- 3 0 2 A 2 4 1 A 2 7 1

2 4 1- A Z- 3 0 1 2 4 1- B X- 3 0 2 B 2 4 1- C- 2 0 4 2 4 1- S X- 1 0 7 2 4 1- T- 3 0 2 2 4 1- T Y- 3 0 2 B 2 4 1 A 4 0 1

2 4 1- A Z- A N C 2 4 1- B X- 3 0 2 C 2 4 1- C- 2 5 2 2 4 1- S X- 1 0 8 2 4 1- T- 3 6 1 2 4 1- T Y- A N C 2 4 1 A 4 3 1

2 4 1- B- 1 0 1 2 4 1- B X- A N C 2 4 1- C- 3 0 1 2 4 1- S X- 1 0 9 2 4 1- T- A N C 2 4 1- U- 1 0 1 2 4 1 A 7 0 1

2 4 1- B- 1 0 2 2 4 1- B X R- 1 5 1 2 4 1- C- 8 0 1 2 4 1- S X- 1 1 0 2 4 1- T R- 1 5 2 2 4 1- U- 1 0 2 2 4 1 A 7 0 2

2 4 1- B- 1 0 3 2 4 1- B X R- 1 5 2 2 4 1- C R- 1 5 1 2 4 1- S X- 1 1 1 2 4 1- T R- 1 5 3 2 4 1- U- 1 0 3 2 4 1 A A

2 4 1- B- 1 0 4 2 4 1- B X R- 1 5 3 2 4 1- C R- 1 5 2 2 4 1- S X- 1 1 2 2 4 1- T X- 1 0 1 2 4 1- U- 1 0 4 2 4 1 A B

2 4 1- B- 1 0 5 2 4 1- B Y- 1 0 1 2 4 1- C R- 1 5 3 2 4 1- S X- 1 1 3 2 4 1- T X- 1 0 2 2 4 1- U- 1 0 5 2 4 1 A N 2 7 1

2 4 1- B- 1 0 6 2 4 1- B Y- 1 0 2 2 4 1- C X- 7 0 2 4 1- S X- 1 1 4 2 4 1- T X- 1 0 3 2 4 1- U- 1 0 6 2 4 1 A N 2 7 3

2 4 1- B- 1 0 7 2 4 1- B Y- 1 0 3 2 4 1- C X- 7 1 2 4 1- S X- 1 1 5 2 4 1- T X- 1 0 4 2 4 1- U- 1 0 7 2 4 1 A N 2 7 4

2 4 1- B- 1 0 8 2 4 1- B Y- 1 0 4 2 4 1- C X- 7 2 2 4 1- S X- 1 5 1 2 4 1- T X- 1 0 5 2 4 1- U- 1 0 8 2 4 1 A N 8 0 1

2 4 1- B- 1 0 9 2 4 1- B Y- 1 0 5 2 4 1- E R- 1 5 1 2 4 1- S X- 1 5 2 2 4 1- T X- 1 0 6 2 4 1- U- 1 0 9 2 4 1 A N A
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T a bl e F - 1. Sit e s R e c o m m e n d e d f or A d diti o n al R e s e ar c h

Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

2 4 1 A N B 2 4 1 C X 7 2 2 4 2 A B 2 4 4- B X R V A U L T: 2 2 5 1 W 2 6 0 7- E R 2 7 0 1 A B

2 4 1 A P 2 7 1 2 4 1 C X V 2 4 2 A C 2 4 4- B X R V A U L T: 3 2 5 1 W 6 6 2 6 0 7- E S 2 7 0 1 A C

2 4 1 A P 2 7 3 2 4 1 E W 1 5 1 2 4 2 A L 1 1 2 4 4- B X R V A U L T: 4 2 5 2 4 W T P 2 6 0 7- F S M 2 7 0 1 E C

2 4 1 A P 8 0 1 2 4 1 S 2 7 1 A 2 4 2 A L 4 2 2 4 4- C R V A U L T 2 5 2 A 2 6 0 7- F S N 2 7 0 1 H V

2 4 1 A W 2 7 1 2 4 1 S 2 7 1 B 2 4 2 A L 4 3 2 4 4- C R V A U L T: 1 2 5 2 A B 2 6 0 7- G F 2 7 0 1 M

2 4 1 A W 2 7 3 2 4 1 S X 2 7 1 2 4 2 A L 4 4 2 4 4- C R V A U L T: 2 2 5 2 A C 2 6 0 7- P 2 7 0 1 Z

2 4 1 A W 8 0 1 2 4 1 S X 2 8 1 2 4 2 A L 7 1 2 4 4- C R V A U L T: 3 2 5 2 B Y 2 6 0 7- R 2 7 0 1 Z A

2 4 1 A X 8 0 2 4 1 S X 4 0 1 2 4 2 B 2 4 4- C R V A U L T: 4 2 5 2 E 2 6 0 7- W 1 2 7 0 1 Z B

2 4 1 A X 8 0 1 A 2 4 1 S X 4 0 2 2 4 2 B L 2 4 4- C R- W S- 1 2 5 2 S 2 6 0 7- W 1 0 2 7 0 1 Z C

2 4 1 A X 8 0 1 B 2 4 1 S X 7 0 1 2 4 2 S 2 4 4- S D C R T 2 5 2 U 2 6 0 7- W 1 1 2 7 0 1 Z D

2 4 1 A X 8 0 1 C 2 4 1 S Y 2 7 1 2 4 2 S 3 0 2 C 2 4 4- T X D C R T 2 5 2 W 2 6 0 7- W 1 2 2 7 0 1 Z E

2 4 1 A X A 2 4 1 S Y 2 7 2 2 4 2 S 7 0 2 2 4 4- T X R V A U L T 2 5 2 Z 1 2 6 0 7- W 1 3 2 7 0 2 Z

2 4 1 A X B 2 4 1 S Y 2 7 4 2 4 2 T 2 4 4- T X R V A U L T: 1 2 5 3 E 2 6 0 7- W 1 4 2 7 0 3- E H W S A

2 4 1 A Y 4 0 1 2 4 1 S Y 2 7 5 2 4 2 T 2 7 1 2 4 4- T X R V A U L T: 2 2 5 4 E 2 6 0 7- W 1 5 2 7 0 3 E

2 4 1 A Y 4 0 2 2 4 1 S Y 2 7 6 2 4 2 T 6 0 1 2 4 4- T X R V A U L T: 3 2 6 0 7- E 1 0 2 6 0 7- W 1 6 2 7 0 4- C- W S- 1

2 4 1 A Y 5 1 2 4 1 T 3 6 1 2 4 2 T 7 0 1 2 4 4- U D C R T 2 6 0 7- E 1 1 2 6 0 7- W 2 2 7 0 4- E H W S A

2 4 1 A Y 5 1 A 2 4 1 T 7 0 1 2 4 2 T B 2 4 4- U R V A U L T 2 6 0 7- E 1 2 2 6 0 7- W 3 2 7 0 4 C

2 4 1 A Y 8 0 1 A 2 4 1 T X 1 5 4 2 4 2 T C 2 4 4- U R V A U L T: 1 2 6 0 7- E 1 2: 1 2 6 0 7- W 4 2 7 0 4 H V

2 4 1 A Z 1 5 6 2 4 1 T X 3 0 2 C 2 4 2 Z A 2 4 4- U R V A U L T: 2 2 6 0 7- E 1 2: 2 2 6 0 7- W 5 2 7 0 4 S

2 4 1 A Z 2 7 1 2 4 1 T X 7 0 1 2 4 3 G 1 2 4 4- U R V A U L T: 3 2 6 0 7- E 1 3 2 6 0 7- W 6 2 7 0 4 W

2 4 1 A Z 3 0 1 2 4 1 U 2 7 1 2 4 3 G 1 2 2 4 4- U R V A U L T: 4 2 6 0 7- E 1 4 2 6 0 7- W 7 2 7 0 4 Z

2 4 1 A Z 3 0 1 A 2 4 1 U 3 6 1 2 4 3 G 1 A 2 4 4 A 2 6 0 7- E 1 A 2 6 0 7- W 8 2 7 0 5 S

2 4 1 A Z 4 0 1 2 4 1 U 7 0 1 2 4 3 G 2 2 4 4 A R 2 6 0 7- E 3 2 6 0 7- W 9 2 7 0 5 Z

2 4 1 A Z 4 0 2 2 4 1 U X 3 0 2 A 2 4 3 G 3 2 4 4 A R 4 0 2 6 0 7- E 4 2 6 0 7- W A 2 7 0 6 S

2 4 1 A Z 7 0 1 2 4 1 W R 2 4 3 G 4 2 4 4 A R 7 0 1 2 6 0 7- E 5 2 6 0 7- W B 2 7 0 6 T

2 4 1 A Z 7 0 2 2 4 1 Z 2 4 3 G 5 2 4 4 A R 7 0 2 2 6 0 7- E 6 2 6 0 7- W C 2 7 0 6 T A

2 4 1 A Z 8 0 1 A 2 4 1 Z A 2 4 3 G 6 2 4 4 A R 7 1 2 2 6 0 7- E 7 A 2 6 0 7- W L 2 7 0 6 T B

2 4 1 B 3 6 1 2 4 1 Z B 2 4 3 G 8 2 4 4 A R 7 1 5 2 6 0 7- E 7 B 2 6 0 7- W T 2 7 0 7 A R

2 4 1 B 7 0 1 2 4 1 Z G 2 4 3 G 8 1 2 4 4 A R 7 1 6 2 6 0 7- E 8 2 6 0 7- W T X 2 7 0 7 A X

2 4 1 B X 1 5 5 2 4 1 Z R B 2 4 3 G 8 2 2 4 4 A R 7 1 7 2 6 0 7- E 8 A 2 6 0 7- W U T 2 7 0 7 E

2 4 1 B Y 2 5 4 2 4 2- A 2 4 3 G 9 2 4 4 B X 2 7 1 2 6 0 7- E 9 2 6 0 7- W W A 2 7 0 7 S X

2 4 1 B Y 3 0 1 2 4 2- B 2 4 3 S- T K 1 2 4 4 C R 2 6 0 7- E A 2 6 0 7- W Z 2 7 0 7 W

2 4 1 B Y 3 0 2 2 4 2- B- 1 5 1 2 4 3 T 2 4 4 S 2 7 1 2 6 0 7- E B 2 6 0 7- Z 2 7 0 8 A R

2 4 1 C 2 4 2- S 2 4 3 Z 2 4 4 S 2 9 0 4 2 6 0 7- E C 2 6 0 7- Z 1 2 7 0 8 S

2 4 1 C 5 1 2 4 2- T 2 4 3 Z A 2 4 4 T X 2 7 1 2 6 0 7- E D 2 6 0 7- Z 8 2 7 0 9 A

2 4 1 C 5 1 A 2 4 2- T- 1 3 5 2 4 3 Z B 2 4 4 T X 2 9 0 4 2 6 0 7- E E 2 6 0 7 W 1 2 7 0 A

2 4 1 C 7 3 2 4 2- T- 1 5 1 2 4 4- A C T 2 4 4 U 2 7 1 2 6 0 7- E F 2 6 1 0 E 2 7 0 E

2 4 1 C 8 0 1 2 4 2- T A- R 1 2 4 4- A L S 2 4 4 U 2 9 0 4 2 6 0 7- E G 2 6 1 1 E 2 7 0 W

2 4 1 C 9 0 2 4 2- Z 2 4 4- A L S: 1 2 4 5 1 E 2 6 0 7- E H 2 6 2 0 W 2 7 0 Z

2 4 1 C 9 1 2 4 2 0 W 2 4 4- A L S: 2 2 4 6 S 2 6 0 7- E K 2 6 5 2 W T P 2 7 1- U

2 4 1 C R 2 7 1 2 4 2 A 2 4 4- A R V A U L T 2 5 0 3 Z 2 6 0 7- E L 2 6 7 Z 2 7 1 0 E

2 4 1 C X 4 0 2 4 2 A- B A 2 4 4- B X D C R T 2 5 0 6 W 1 2 6 0 7- E M 2 6 8 Z 2 7 1 0 S

2 4 1 C X 7 0 2 4 2 A 7 0 2 2 4 4- B X R V A U L T 2 5 0 6 W 4 2 6 0 7- E P 2 7 0- E- 1 2 7 1 0 W

2 4 1 C X 7 1 2 4 2 A 8 1 2 4 4- B X R V A U L T: 1 2 5 1 E 2 6 0 7- E Q 2 7 0- W 2 7 1 1- B 1

F- 1 0



T a bl e F - 1. Sit e s R e c o m m e n d e d f or A d diti o n al R e s e ar c h

Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

2 7 1 1- S 2 7 1 6 E 2 7 2 4 W 2 7 3 6 Z A 2 7 7 E 2 8 9 T C 2 9 1- U

2 7 1 1 A 2 7 1 6 S 2 7 2 4 W B 2 7 3 6 Z B 2 7 7 T 2 8 9 T D 2 9 1- U- 1

2 7 1 1 B 2 7 1 6 T 2 7 2 5 E 2 7 3 6 Z C 2 7 7 W 2 8 9 T E 2 9 1 A

2 7 1 1 E 2 7 1 6 U 2 7 2 6 S 2 7 3 6 Z D 2 7 8 A W 2 8 9 T F 2 9 1 A 0 0 1

2 7 1 1 E 6 6 A 2 7 1 8- E- W S- 1 2 7 2 6 U 2 7 3 6 Z F 2 7 8 W A 2 8 9 W 2 9 1 A A

2 7 1 1 E A 2 7 1 8- S 2 7 2 7- W A 2 7 3 6 Z G 2 7 9 W 2 9 0 1 A 2 9 1 A B

2 7 1 1 E B 2 7 1 8 E 2 7 2 7 E 2 7 3 6 Z H 2 8 1 A 2 9 0 1 E 2 9 1 A C

2 7 1 1 E C 2 7 1 8 S 2 7 2 7 W 2 7 3 6 Z M 2 8 1 W 2 9 0 1 R 2 9 1 A D

2 7 1 1 E D 2 7 1 9 E 2 7 2 7 W A 2 7 3 6 Z N 2 8 2 B 2 9 0 1 S 2 9 1 A E

2 7 1 1 E F 2 7 1 9 E A 2 7 2 7 Z 2 7 3 6 Z P 2 8 2 B A 2 9 0 1 S X 1 2 9 1 A F

2 7 1 1 S 2 7 1 9 W B 2 7 2 8 W 2 7 3 6 Z Q 2 8 2 E 2 9 0 1 S X 2 2 9 1 A G

2 7 1 2 A 2 7 1 A B 2 7 2 9 Z 2 7 3 6 Z R 2 8 2 E A 2 9 0 1 T 2 9 1 A H

2 7 1 2 B 2 7 1 B 2 7 2 A 2 7 3 6 Z S 2 8 2 E B 2 9 0 1 U 2 9 1 AJ

2 7 1 2 S 2 7 1 B A 2 7 2 A W 2 7 3 6 Z U 2 8 2 E C 2 9 0 1 W 2 9 1 A K

2 7 1 2 T 2 7 1 C R 2 7 2 B 2 7 3 E 2 8 2 E D 2 9 0 1 X 2 9 1 A R

2 7 1 2 U 2 7 1 E 2 7 2 B A 2 7 3 E A 2 8 2 W 2 9 0 1 Y 2 9 1 B

2 7 1 2 Z 2 7 1 T 2 7 2 B B 2 7 3 W 2 8 2 W A 2 9 0 1 Z 2 9 1 B 0 0 1

2 7 1 3 E 2 7 1 U 2 7 2 B C 2 7 4 0 W 2 8 2 W B 2 9 0 2 B 2 9 1 B A

2 7 1 3 S 2 7 1 U R 2 7 2 E 2 7 4 A W 2 8 2 W C 2 9 0 2 E 2 9 1 B B

2 7 1 3 W 2 7 2 0 E A 2 7 2 E A 2 7 4 E 2 8 2 W D 2 9 0 2 H V 8 0 2 9 1 B C

2 7 1 3 W B 2 7 2 1 E 2 7 2 H V 2 7 5 0 E 2 8 3 E 2 9 0 2 H V 8 2 2 9 1 B D

2 7 1 3 W C 2 7 2 1 E A 2 7 2 S 2 7 5 1 E 2 8 3 E- B A 2 9 0 2 H V 8 3 2 9 1 B F

2 7 1 4 A 2 7 2 1 Z 2 7 2 U 2 7 5 2 E 2 8 3 E A 2 9 0 2 T 2 9 1 B G

2 7 1 4 A R 2 7 2 2 E 2 7 2 W 2 7 5 3 E 2 8 3 W 2 9 0 2 W 2 9 1 B H

2 7 1 4 S 2 7 2 2 W 2 7 2 W- B A 2 7 5 4 W 2 8 3 W- B A 2 9 0 2 Z 2 9 1 BJ

2 7 1 4 U 2 7 2 2 Z 2 7 2 W A 2 7 5 E 2 8 3 W A 2 9 0 4- S- 1 6 0 2 9 1 B K

2 7 1 5- E A H W S A 2 7 2 3 W 2 7 3 1 Z 2 7 5 E- B A 2 8 3 W B 2 9 0 4- S- 1 7 0 2 9 1 C R

2 7 1 5 A W 2 7 2 4 A 2 7 3 1 Z A 2 7 5 E A 2 8 3 W C 2 9 0 4- S- 1 7 1 2 9 1 S 0 0 1

2 7 1 5 B 2 7 2 4 A B 2 7 3 4 E A 2 7 5 U R 2 8 3 W D 2 9 0 4- S A 2 9 1 T

2 7 1 5 E 2 7 2 4 A Y 2 7 3 4 S 2 7 5 W 2 8 3 W E 2 9 0 4 A R 2 9 1 T 0 0 1

2 7 1 5 E A 2 7 2 4 A Z 2 7 3 4 S X 2 7 6- S 2 8 3 W F 2 9 0 4 E A 2 9 1 U

2 7 1 5 E C 2 7 2 4 B 2 7 3 4 Z 2 7 6- S- 1 4 1 2 8 4 E 2 9 0 4 S 1 6 0 2 9 1 U 0 0 1

2 7 1 5 E D 2 7 2 4 B X 2 7 3 4 Z A 2 7 6- S- 1 4 2 2 8 4 E S alt Di ss ol vi n g Pit 2 9 0 4 S 1 7 0 2 9 1 Z

2 7 1 5 E F 2 7 2 4 B Y 2 7 3 4 Z B 2 7 6- U 2 8 4 E A 2 9 0 4 S 1 7 1 2 9 1 Z 0 0 1

2 7 1 5 M 2 7 2 4 B Y A 2 7 3 4 Z C 2 7 6 6 E 2 8 4 E B 2 9 0 4 S 1 7 2 2 9 2- S

2 7 1 5 S 2 7 2 4 C 2 7 3 4 Z D 2 7 6 7 E 2 8 4 W 2 9 0 4 S A 2 9 2- U

2 7 1 5 T 2 7 2 4 C A 2 7 3 4 Z F 2 7 6 A 2 8 4 W S alt Dis s ol vi n g Pit 2 9 0 4 Z A 2 9 2 A

2 7 1 5 U 2 7 2 4 S X 2 7 3 4 Z G 2 7 6 B 2 8 4 W B 2 9 0 4 Z B 2 9 2 A A

2 7 1 5 U A 2 7 2 4 S Y 2 7 3 4 Z H 2 7 6 C 2 8 5 W 2 9 0 5 P 2 9 2 A B

2 7 1 5 W A 2 7 2 4 T 2 7 3 4 ZJ 2 7 6 S 2 8 6 W 2 9 0 5 R 2 9 2 A R

2 7 1 5 Z 2 7 2 4 T X 2 7 3 4 Z K 2 7 6 S 1 4 1 2 8 7 W 2 9 1- C 2 9 2 B

2 7 1 5 Z L 2 7 2 4 T X A 2 7 3 4 Z L 2 7 6 S 1 4 2 2 8 9 T 2 9 1- C- 1 2 9 2 T

2 7 1 6 A 2 7 2 4 T X B 2 7 3 5 Z 2 7 6 U 2 8 9 T A 2 9 1- S 2 9 2 U

2 7 1 6 B 2 7 2 4 U 2 7 3 6 Z 2 7 7 A 2 8 9 T B 2 9 1- S- 1 2 9 3- S

F- 1 1



T a bl e F - 1. Sit e s R e c o m m e n d e d f or A d diti o n al R e s e ar c h

Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

2 9 3 A 2 9 6 B 0 1 2 3 0 0- 1 5 3 0 0- 2 8 4 3 0 3- M U O F 3 1 3- T K- 2 3 2 4 B

2 9 3 A A 2 9 6 B 0 1 3 3 0 0- 1 5: 1 3 0 0- 2 8 6 3 0 3 A 3 1 4 3 2 4 C

2 9 3 S 2 9 6 C 0 0 5 3 0 0- 1 5: 2 3 0 0- 2 8 7 3 0 3 B 3 1 4 A 3 2 4 D

2 9 3 W 2 9 6 C 0 0 6 3 0 0- 1 5: 3 3 0 0- 2 8 8 3 0 3 C 3 1 4 B 3 2 4 S

2 9 4 A 2 9 6 C 0 0 7 3 0 0- 1 5: 4 3 0 0- 2 8 8: 1 3 0 3 E 3 1 5 3 2 5

2 9 4 B 2 9 6 G 0 0 1 3 0 0- 1 6 3 0 0- 2 8 8: 2 3 0 3 F 3 1 5 A 3 2 5 W T F

2 9 5 A 2 9 6 G 1 3 0 0- 1 6: 1 3 0 0- 2 8 9 3 0 3 G 3 1 5 B 3 2 5- B A

2 9 5 A A 2 9 6 H 2 1 2 3 0 0- 1 6: 2 3 0 0- 2 9 3 0 3J 3 1 5 C 3 2 5 A

2 9 5 A B 2 9 6 K 1 0 5 3 0 0- 1 6: 3 3 0 0- 2 9 0 3 0 3 K 3 1 5 D 3 2 5 B

2 9 5 A C 2 9 6 K 1 4 2 3 0 0- 1 7 5 3 0 0- 2 9 1 3 0 3 M 3 1 6- 1 3 2 5 C

2 9 5 A D 2 9 6 P 0 1 7 3 0 0- 1 8 3 0 0- 2 9 3 3 0 4 3 1 6- 2 3 2 5 D

2 9 5 A E 2 9 6 P 0 2 2 3 0 0- 1 9 3 0 0- 2 9 3: 1 3 0 4 C F 3 1 6- 5 3 2 5 E

2 9 5 A Z 2 9 6 P 0 2 3 3 0 0- 2 1 3 0 0- 2 9 3: 2 3 0 4 S A 3 1 7 T 3 2 6

2 9 6- A- 1 3 2 9 6 P 0 2 6 3 0 0- 2 1 4 3 0 0- 2 9 4 3 0 4 A 3 1 8 3 2 6- B A

2 9 6- S- 1 2 9 6 P 0 2 8 3 0 0- 2 2 3 0 0- 2 9 6 3 0 5 3 1 8- B A 3 2 7

2 9 6- S- 1 2 2 9 6 S 0 1 2 3 0 0- 2 2 0 3 0 0- 3 3 0 5- B S F 3 1 8 B 3 2 7- B A

2 9 6- S- 1 3 2 9 6 S 0 1 5 3 0 0- 2 2 3 3 0 0- 3 2 3 0 5- B A 3 1 8 C 3 2 8

2 9 6- S- 1 6 2 9 6 S 0 1 6 3 0 0- 2 3 3 0 0- 3 3 3 0 5 A 3 2 0 3 2 8- B A

2 9 6- S- 2 2 9 6 S 0 1 8 3 0 0- 2 4 3 0 0- 3 4 3 0 5 A A 3 2 0- B A 3 2 8 A

2 9 6- S- 2 1 2 9 6 S 0 2 1 3 0 0- 2 4 9 3 0 0- 3 5 3 0 5 B 3 2 1 3 2 9

2 9 6- S- 4 2 9 6 S 0 2 5 3 0 0- 2 5 3 0 0- 4 3 0 6 E 3 2 1 2 3 3 1

2 9 6- S- 6 2 9 6 S 0 7 E 3 0 0- 2 5 1 3 0 0- 4 0 3 0 6 E- B A 3 2 1 2 L S 3 3 1 D o g R u n

2 9 6- S- 7 2 9 6 S 0 7 W 3 0 0- 2 5 3 3 0 0- 4 1 3 0 6 W 3 2 1 B 3 3 1 L S L D F

2 9 6- U- 1 0 2 9 6 U 0 0 6 3 0 0- 2 5 5 3 0 0- 4 3 3 0 7 3 2 1 C 3 3 1 L S L T 1

2 9 6 A 0 0 8 2 9 6 Z 0 0 3 3 0 0- 2 5 6 3 0 0- 4 4 3 0 8 3 2 1 D 3 3 1 L S L T 2

2 9 6 A 0 1 0 2 9 6 Z 0 0 6 3 0 0- 2 5 7 3 0 0- 4 5 3 0 8 A 3 2 2 0 3 3 1- B A

2 9 6 A 0 1 2 2 9 6 Z 0 1 5 3 0 0- 2 5 8 3 0 0- 4 6 3 0 9 3 2 2 1 3 3 1 A

2 9 6 A 0 1 3 2 9 9- E 2 4- 1 1 1 3 0 0- 2 5 9 3 0 0- 4 8 3 1 0 3 2 2 2 3 3 1 B

2 9 6 A 0 1 8 3 0 0 A S H PI T S 3 0 0- 2 6 0 3 0 0- 4 9 3 1 0 S 3 2 2 3 3 3 1 C

2 9 6 A 0 1 9 3 0 0 F B P: 1 3 0 0- 2 6 2 3 0 0- 5 3 1 0 T 1 3 2 2 4 3 3 1 D

2 9 6 A 0 2 0 3 0 0 F B P: 2 3 0 0- 2 6 3 3 0 0- 5 0 3 1 0 T 2 3 2 2 5 3 3 1 G

2 9 6 A 0 2 1 3 0 0 R F B P 3 0 0- 2 6 5 3 0 0- 5 1 3 1 0 T 3 3 2 2 6 3 3 1 H

2 9 6 A 0 2 2 3 0 0 R L W S 3 0 0- 2 6 9 3 0 0- 5 3 3 1 0 T 7 A 3 2 2 7 3 3 1 K

2 9 6 A 0 2 7 3 0 0 R L W S: 1 3 0 0- 2 7 0 3 0 0- 7 3 1 0 T 7 B 3 2 2 8 3 3 2

2 9 6 A 0 2 8 3 0 0 R L W S: 2 3 0 0- 2 7 2 3 0 0- 7 9 3 1 0 V 3 2 2 9 3 3 2 S F

2 9 6 A 0 2 9 3 0 0 R R L W S 3 0 0- 2 7 4 3 0 0- 8 3 1 1 3 2 3 3 3 3

2 9 6 A 0 3 0 3 0 0 V T S 3 0 0- 2 7 5 3 0 0- 8 0 3 1 1- T K- 4 0 3 2 3- B A 3 3 3 E S H W S A

2 9 6 A 0 4 0 3 0 0- 1 3 0 0- 2 7 7 3 0 0- 9 3 1 1- T K- 5 0 3 2 3 1 3 3 3 L H W S A

2 9 6 A 0 4 1 3 0 0- 1 0 3 0 0- 2 7 8 3 0 0 0 J Y H W S A 3 1 2 3 2 3 2 3 3 3- T K- 1 1

2 9 6 A 0 4 4 3 0 0- 1 0 9 3 0 0- 2 7 9 3 0 0 0 U U O T 3 1 2 8 3 2 3 4 3 3 3- T K- 7

2 9 6 A 0 4 5 3 0 0- 1 1 3 0 0- 2 8 3 0 0 0/ 1 2 3 4 3 1 3 3 2 3 5 3 3 4

2 9 6 A 0 4 8 3 0 0- 1 1 0 3 0 0- 2 8 0 3 0 0 L Y S 3 1 3 C E N T RI F U G E 3 2 4 3 3 4 T F W A S T

2 9 6 A 0 4 9 3 0 0- 1 2 1 3 0 0- 2 8 1 3 0 2 0 3 1 3 E S S P 3 2 4- B A 3 3 4- A- T K- B

2 9 6 B 0 1 0 3 0 0- 1 2 3 3 0 0- 2 8 3 3 0 3- M S A 3 1 3 F P 3 2 4 A 3 3 4- A- T K- C

F- 1 2



T a bl e F - 1. Sit e s R e c o m m e n d e d f or A d diti o n al R e s e ar c h

Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

3 3 4 A 3 6 2 1 D 3 7 1 8 G 3 9 0 2 A 4 0 0- 2 4 4 3 7 M A S F: 6 4 7 2 7

3 3 4 T F 3 6 6 3 7 1 8 M 3 9 0 2 B 4 0 0- 2 5 4 3 7 M A S F: 7 4 7 3 2 A

3 3 5 3 6 6 A 3 7 1 8 N 3 9 0 6 4 0 0- 2 6 4 3 7 M A S F: 8 4 7 3 2 B

3 3 6 3 7 0 1 C 3 7 1 8 O 3 9 0 6 A 4 0 0- 3 4 4 0 4 7 3 2 C

3 3 7 3 7 0 1 D 3 7 1 8 P 3 9 0 6 B 4 0 0- 3 1 4 5 1 A 4 7 3 4 A

3 3 7- B A 3 7 0 1 L 3 7 1 8 S 3 9 0 6 C 4 0 0- 3 5 4 5 1 B 4 7 3 4 B

3 3 7 B 3 7 0 1 U 3 7 1 9 3 9 0 6 D 4 0 0- 3 6 4 5 3 A 4 7 3 4 C

3 3 8 3 7 0 4 3 7 2 0 3 9 0 6 E 4 0 0- 3 7 4 5 3 B 4 7 3 4 D

3 3 9 A 3 7 0 5 3 7 2 0- B A 3 9 0 6 F 4 0 0- 3 8 4 5 3 C 4 7 6 0

3 4 0 3 7 0 5- B A 3 7 2 1 4 0 0 F D 1 0 4 0 0- 3 9 4 6 0 7 4 7 9 0

3 4 0 C O M P L E X 3 7 0 6 3 7 2 2 4 0 0 F D 1 0 A 4 0 0- 4 4 6 0 7 T 2 4 7 9 0 A

3 4 0 A 3 7 0 6- B A 3 7 2 3 4 0 0 F D 1 A 4 0 0- 4 0 4 6 0 8 B 4 7 9 1 T C

3 4 0 B 3 7 0 6 A 3 7 2 6 4 0 0 F D 1 B 4 0 0- 4 0: 1 4 6 2 1 E 4 8 0 2

3 4 1 0 3 7 0 7 D 3 7 2 7 4 0 0 F D 2 4 0 0- 4 0: 2 4 6 2 1 W 4 8 0 A

3 4 2 3 7 0 7 E 3 7 2 8 4 0 0 F D 3 4 0 0- 4 1 4 7 0 1 A 4 8 0 B

3 4 2 0 3 7 0 7 E A 3 7 3 0 4 0 0 F D 4 4 0 0- 4 2 4 7 0 1 B 4 8 0 D

3 4 2 5 3 7 0 7 F 3 7 3 1 4 0 0 F D 5 4 0 0- 5 4 7 0 1 C 4 8 1

3 4 2 A 3 7 0 7 G 3 7 3 1 A 4 0 0 F D 6 4 0 0- 6 4 7 0 2 4 8 1 4

3 4 2 B 3 7 0 7 H 3 7 3 4 A 4 0 0 F D 7 4 0 0- 7 4 7 0 3 4 8 1 A

3 4 2 C 3 7 0 8 3 7 4 5 4 0 0 F D 8 4 0 0- 8 4 7 0 4 N 4 8 2 A

3 4 3 0 3 7 0 9 3 7 4 5 A 4 0 0 F D 9 4 0 0- 9 4 7 0 4 S 4 8 2 B

3 4 4 0 3 7 0 9 A 3 7 4 5 B 4 0 0 P P S S 4 0 2 4 7 0 6 4 8 2 C

3 5 0 3 7 0 9 B 3 7 4 6 4 0 0 R F D 4 0 3 4 7 0 7 4 8 3

3 5 0 3 A 3 7 1 0 A 3 7 4 6 A 4 0 0 R S P 4 0 3 F D 4 7 1 0 4 8 3 1

3 5 0 3 B 3 7 1 1 3 7 4 6 D 4 0 0 R S T 4 0 5 4 7 1 3- B F D 4 8 3 1 L H W S A

3 5 0 6 A 3 7 1 2 3 7 6 0 4 0 0 S B T 4 0 8 A 4 7 1 3- B H W S A 4 8 3 A

3 5 0 6 B 3 7 1 2 U S S A 3 7 6 2 4 0 0 S S 4 0 8 B 4 7 1 3- B L D F D 4 8 3 B

3 5 0 6 C 3 7 1 3 3 7 6 3 4 0 0 S T F 4 0 8 C 4 7 1 3 A 4 8 4

3 5 0 7 3 7 1 4 3 7 6 4 4 0 0- 1 4 0 9 A 4 7 1 3 B 4 8 4 2 A

3 5 0 A 3 7 1 5 3 7 6 6 4 0 0- 1 0 4 0 9 B 4 7 1 3 C 4 8 4 2 B

3 5 0 B 3 7 1 6 3 7 6 7 4 0 0- 1 1 4 2 2 0 4 7 1 3 D 4 8 5 2

3 5 0 C 3 7 1 7 3 7 6 8 4 0 0- 1 2 4 2 2 1 4 7 1 6 4 8 6 2

3 5 0 D 3 7 1 7 B 3 7 6 9 4 0 0- 1 3 4 2 7 4 7 1 7 4 9 1 E

3 5 0 L S 3 7 1 7 C 3 7 7 4 0 0- 1 4 4 2 7 H W S A 4 7 1 8 4 9 1 S

3 5 1 3 7 1 8 3 7 7 0 4 0 0- 1 5 4 2 7 A 4 7 1 9 4 9 1 W

3 5 1 A 3 7 1 8- F B S 3 7 9 0 4 0 0- 1 6 4 3 2 A 4 7 2 1 5 0 6 A

3 5 1 B 3 7 1 8- F S F 3 8 0 2 A 4 0 0- 1 7 4 3 6 4 7 2 1 F D 5 0 6 B

3 5 2 E 3 7 1 8- F T T 1 3 8 2 4 0 0- 1 8 4 3 7 4 7 2 2 P S H W S A 5 0 6 B A

3 5 2 F 3 7 1 8- F T T 2 3 8 2- B A 4 0 0- 1 9 4 3 7 M A S F 4 7 2 2- B F D 6 0 0 B P H W S A

3 6 1 3 7 1 8 A 3 8 2 B 4 0 0- 2 4 3 7 M A S F: 1 4 7 2 2- C F D 6 0 0 C L

3 6 1 4 A 3 7 1 8 B 3 8 2 C 4 0 0- 2 0 4 3 7 M A S F: 2 4 7 2 2 B 6 0 0 E S S T

3 6 1 4 B 3 7 1 8 C 3 8 2 D 4 0 0- 2 1 4 3 7 M A S F: 3 4 7 2 2 C 6 0 0 N R D W L

3 6 2 1- 6 6 3 7 1 8 E 3 8 4 4 0 0- 2 2 4 3 7 M A S F: 4 4 7 2 5 6 0 0 N S T F S T

3 6 2 1 B C 3 7 1 8 F 3 8 5 4 0 0- 2 3 4 3 7 M A S F: 5 4 7 2 6 6 0 0 N S T F U T

F- 1 3



T a bl e F - 1. Sit e s R e c o m m e n d e d f or A d diti o n al R e s e ar c h

Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

6 0 0 O C L 6 0 0- 2 0 6 0 0- 2 5 9: 2 6 0 0- 2 9 9: 2 6 0 0- 3 1 6 6 0 0- 3 2 9 6 0 0- 3 6 9

6 0 0- 1 6 0 0- 2 0 1 6 0 0- 2 6 6 0 0- 2 9 9: 3 6 0 0- 3 1 6: 1 6 0 0- 3 3 0 6 0 0- 3 6 9: 1

6 0 0- 1 0 2 6 0 0- 2 0 2 6 0 0- 2 6 0 6 0 0- 2 9 9: 4 6 0 0- 3 1 6: 2 6 0 0- 3 3 1 6 0 0- 3 6 9: 2

6 0 0- 1 0 5 6 0 0- 2 0 4 6 0 0- 2 6 5 6 0 0- 2 9 9: 5 6 0 0- 3 1 6: 3 6 0 0- 3 3 2 6 0 0- 3 6 9: 3

6 0 0- 1 0 6 6 0 0- 2 0 5 6 0 0- 2 6 6 6 0 0- 2 9 9: 6 6 0 0- 3 1 6: 4 6 0 0- 3 3 3 6 0 0- 3 6 9: 4

6 0 0- 1 0 8 6 0 0- 2 0 6 6 0 0- 2 6 8 6 0 0- 3 6 0 0- 3 1 6: 5 6 0 0- 3 3 4 6 0 0- 3 6 9: 5

6 0 0- 1 1 1 6 0 0- 2 0 7 6 0 0- 2 6 9- P L 6 0 0- 3 0 6 0 0- 3 1 6: 6 6 0 0- 3 3 4: 1 6 0 0- 3 6 9: 6

6 0 0- 1 1 3 6 0 0- 2 0 8 6 0 0- 2 7 6 0 0- 3 0 0 6 0 0- 3 1 7 6 0 0- 3 3 4: 2 6 0 0- 3 6 9: 7

6 0 0- 1 1 4 6 0 0- 2 1 0 6 0 0- 2 7 0 6 0 0- 3 0 0: 1 6 0 0- 3 1 8 6 0 0- 3 3 5 6 0 0- 3 6 9: 8

6 0 0- 1 1 5 6 0 0- 2 1 1 6 0 0- 2 7 1 6 0 0- 3 0 0: 1 0 6 0 0- 3 1 8: 1 6 0 0- 3 3 6 6 0 0- 3 7

6 0 0- 1 1 6 6 0 0- 2 1 2 6 0 0- 2 7 2 6 0 0- 3 0 0: 1 1 6 0 0- 3 1 8: 2 6 0 0- 3 3 7 6 0 0- 3 7 0

6 0 0- 1 1 7 6 0 0- 2 1 4 6 0 0- 2 7 4 6 0 0- 3 0 0: 1 2 6 0 0- 3 1 8: 3 6 0 0- 3 3 8 6 0 0- 3 7 1

6 0 0- 1 1 8 6 0 0- 2 1 5 6 0 0- 2 7 5 6 0 0- 3 0 0: 2 6 0 0- 3 1 8: 4 6 0 0- 3 3 9 6 0 0- 3 7 2

6 0 0- 1 2 0 6 0 0- 2 1 6 6 0 0- 2 7 6 6 0 0- 3 0 0: 3 6 0 0- 3 1 8: 5 6 0 0- 3 4 0 6 0 0- 3 7 2: 1

6 0 0- 1 2 4 6 0 0- 2 1 7 6 0 0- 2 7 8 6 0 0- 3 0 0: 4 6 0 0- 3 1 9 6 0 0- 3 4 1 6 0 0- 3 7 2: 2

6 0 0- 1 2 5 6 0 0- 2 1 8 6 0 0- 2 7 9 6 0 0- 3 0 0: 5 6 0 0- 3 1 9: 1 6 0 0- 3 4 1: 1 6 0 0- 3 7 3

6 0 0- 1 2 7 6 0 0- 2 1 9 6 0 0- 2 8 6 0 0- 3 0 0: 6 6 0 0- 3 1 9: 2 6 0 0- 3 4 1: 2 6 0 0- 3 7 4

6 0 0- 1 2 8 6 0 0- 2 2 6 0 0- 2 8 0 6 0 0- 3 0 0: 7 6 0 0- 3 1 9: 3 6 0 0- 3 4 2 6 0 0- 3 7 5

6 0 0- 1 2 9 6 0 0- 2 2 0 6 0 0- 2 8 1 6 0 0- 3 0 0: 8 6 0 0- 3 2 0 6 0 0- 3 4 3 6 0 0- 3 7 5: 1

6 0 0- 1 3 1 6 0 0- 2 2 2 6 0 0- 2 8 2 6 0 0- 3 0 0: 9 6 0 0- 3 2 0: 1 6 0 0- 3 4 4 6 0 0- 3 7 5: 2

6 0 0- 1 3 2 6 0 0- 2 2 3 6 0 0- 2 8 3 6 0 0- 3 0 1 6 0 0- 3 2 0: 2 6 0 0- 3 4 5 6 0 0- 3 7 5: 3

6 0 0- 1 3 9 6 0 0- 2 2 4 6 0 0- 2 8 4- P L 6 0 0- 3 0 2 6 0 0- 3 2 0: 3 6 0 0- 3 4 6 6 0 0- 3 7 5: 4

6 0 0- 1 4 6 6 0 0- 2 2 6 6 0 0- 2 8 8 6 0 0- 3 0 3 6 0 0- 3 2 0: 4 6 0 0- 3 4 7 6 0 0- 3 7 5: 5

6 0 0- 1 4 8 6 0 0- 2 2 7 6 0 0- 2 8 9 6 0 0- 3 0 5 6 0 0- 3 2 0: 5 6 0 0- 3 4 8 6 0 0- 3 7 6

6 0 0- 1 4 9 6 0 0- 2 2 8 6 0 0- 2 9 0: 1 6 0 0- 3 0 5: 1 6 0 0- 3 2 0: 6 6 0 0- 3 4 9 6 0 0- 3 7 6: 1

6 0 0- 1 4 9: 1 6 0 0- 2 3 6 0 0- 2 9 0: 2 6 0 0- 3 0 5: 2 6 0 0- 3 2 0: 7 6 0 0- 3 5 6 0 0- 3 7 6: 2

6 0 0- 1 4 9: 2 6 0 0- 2 3 0 6 0 0- 2 9 1- P L 6 0 0- 3 0 5: 3 6 0 0- 3 2 0: 8 6 0 0- 3 5 0 6 0 0- 3 7 7

6 0 0- 1 5 1 6 0 0- 2 3 2 6 0 0- 2 9 2- P L 6 0 0- 3 0 5: 4 6 0 0- 3 2 0: 9 6 0 0- 3 5 1 6 0 0- 3 7 8

6 0 0- 1 5 2 6 0 0- 2 3 3 6 0 0- 2 9 3 6 0 0- 3 0 5: 5 6 0 0- 3 2 1 6 0 0- 3 5 3 6 0 0- 3 7 9

6 0 0- 1 5 3 6 0 0- 2 3 5 6 0 0- 2 9 4 6 0 0- 3 0 6 6 0 0- 3 2 1: 1 6 0 0- 3 5 4 6 0 0- 3 8

6 0 0- 1 5 5 6 0 0- 2 3 6 6 0 0- 2 9 5 6 0 0- 3 0 7 6 0 0- 3 2 1: 2 6 0 0- 3 5 5 6 0 0- 3 8 0

6 0 0- 1 5 6 6 0 0- 2 3 7 6 0 0- 2 9 6 6 0 0- 3 0 8 6 0 0- 3 2 1: 3 6 0 0- 3 5 6 6 0 0- 3 8 1

6 0 0- 1 6 9 6 0 0- 2 3 9 6 0 0- 2 9 7 6 0 0- 3 0 9 6 0 0- 3 2 1: 4 6 0 0- 3 5 7 6 0 0- 3 8 2

6 0 0- 1 7 6 6 0 0- 2 4 0 6 0 0- 2 9 8 6 0 0- 3 1 0 6 0 0- 3 2 2 6 0 0- 3 5 8 6 0 0- 3 8 2: 1

6 0 0- 1 7 8 6 0 0- 2 4 3 6 0 0- 2 9 8: 1 6 0 0- 3 1 1 6 0 0- 3 2 3 6 0 0- 3 5 9 6 0 0- 3 8 2: 2

6 0 0- 1 8 1 6 0 0- 2 4 5 6 0 0- 2 9 8: 2 6 0 0- 3 1 2 6 0 0- 3 2 4 6 0 0- 3 6 6 0 0- 3 8 2: 3

6 0 0- 1 8 2 6 0 0- 2 4 6 6 0 0- 2 9 8: 3 6 0 0- 3 1 3 6 0 0- 3 2 5 6 0 0- 3 6 0 6 0 0- 3 8 2: 4

6 0 0- 1 8 5 6 0 0- 2 4 7 6 0 0- 2 9 8: 4 6 0 0- 3 1 4 6 0 0- 3 2 5: 1 6 0 0- 3 6 1 6 0 0- 3 8 2: 5

6 0 0- 1 8 6 6 0 0- 2 4 8 6 0 0- 2 9 8: 5 6 0 0- 3 1 4: 1 6 0 0- 3 2 5: 2 6 0 0- 3 6 2 6 0 0- 3 8 3

6 0 0- 1 8 7 6 0 0- 2 5 0 6 0 0- 2 9 8: 6 6 0 0- 3 1 4: 2 6 0 0- 3 2 6 6 0 0- 3 6 3 6 0 0- 3 8 3: 1

6 0 0- 1 8 8 6 0 0- 2 5 1 6 0 0- 2 9 8: 7 6 0 0- 3 1 4: 3 6 0 0- 3 2 6: 1 6 0 0- 3 6 4 6 0 0- 3 8 3: 1 0

6 0 0- 1 9 0 6 0 0- 2 5 6 6 0 0- 2 9 8: 8 6 0 0- 3 1 4: 4 6 0 0- 3 2 6: 2 6 0 0- 3 6 5 6 0 0- 3 8 3: 2

6 0 0- 1 9 1 6 0 0- 2 5 7 6 0 0- 2 9 9 6 0 0- 3 1 4: 5 6 0 0- 3 2 7 6 0 0- 3 6 7 6 0 0- 3 8 3: 3

6 0 0- 1 9 2 6 0 0- 2 5 9: 1 6 0 0- 2 9 9: 1 6 0 0- 3 1 5 6 0 0- 3 2 8 6 0 0- 3 6 8 6 0 0- 3 8 3: 4

F- 1 4
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Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

6 0 0- 3 8 3: 5 6 0 0- 6 1 6 0 9 2 V 6 1 8- 7 6 2 6 0 6 6 0 7- 4 6 6 4 3

6 0 0- 3 8 3: 6 6 0 0- 6 2 6 0 9 3 6 1 8- 8 6 2 6 5 6 6 0 7- 5 6 6 4 4

6 0 0- 3 8 3: 7 6 0 0- 6 3 6 0 9 4 6 1 8- 9 6 2 6 5 A 6 6 0 7- 6 6 6 5 2 C

6 0 0- 3 8 3: 8 6 0 0- 6 5 6 0 9 5 6 1 8 A 6 2 6 6 6 6 0 7- 7 6 6 5 2 C S H E D

6 0 0- 3 8 3: 9 6 0 0- 6 6 6 0 9 6 6 1 8 B 6 2 6 6 A 6 6 0 7- 8 6 6 5 2 D

6 0 0- 3 8 4 6 0 0- 6 9 6 0 9 7 6 1 8 C 6 2 6 6 B 6 6 0 7- 9 6 6 5 2 D O M E 2

6 0 0- 3 8 4: 1 6 0 0- 7 0 6 0 9 8 6 1 9 C 6 2 6 6 L 6 6 0 8 6 6 5 2 E

6 0 0- 3 8 4: 2 6 0 0- 7 1 6 0 9 9 6 2 0 6 2 6 7 6 6 1 8 6 6 5 2 G

6 0 0- 3 8 4: 3 6 0 0- 8 6 0 9 A 6 2 1 A 6 2 6 8 6 6 1 8 A 6 6 5 2 H

6 0 0- 3 8 4: 4 6 0 0- 9 6 6 0 9 B 6 2 1 B 6 2 6 9 6 6 1 8 B 6 6 5 2I

6 0 0- 3 8 4: 5 6 0 0- 9 7 6 0 9 C 6 2 2 6 2 7 0 6 6 1 8 C 6 6 5 2J

6 0 0- 3 8 5 6 0 0 4 K W 6 0 9 D 6 2 2- 1 6 2 8- 1 6 6 1 8 D 6 6 5 2 K

6 0 0- 3 8 6 6 0 0 L Y S 6 0 9 E 6 2 2- R S T 6 2 8- 2 6 6 1 8 E 6 6 5 2 L

6 0 0- 3 8 7 6 0 1 0 6 0 9 G 6 2 2 1 N 6 2 8- 3 6 6 1 8 F 6 6 5 2 M

6 0 0- 3 8 8 6 0 4 A 6 0 9 H 6 2 2 1 N A 6 2 8- 4 6 6 1 8 G 6 6 5 2 O

6 0 0- 3 8 9 6 0 4 F 6 0 9J 6 2 2 3 6 2 9 0 6 6 1 8 H 6 6 5 2 P H

6 0 0- 3 9 6 0 4 G 6 0 9 K 6 2 2 3 A 6 2 9 1 6 6 1 8I 6 6 5 2 R

6 0 0- 3 9 0 6 0 4 H 6 0 9 L 6 2 2 4 6 2 9 1- 6 6 6 6 1 8J 6 6 5 2 S

6 0 0- 3 9 1 6 0 7 6 0 9 M 6 2 2 4 A 6 2 9 1- 6 6 A 6 6 1 8 K 6 6 5 2 T

6 0 0- 3 9 2 6 0 8 8 6 0 9 N 6 2 2 5 6 2 9 1- 6 6 B 6 6 1 8 L 6 6 5 2 U

6 0 0- 3 9 3 6 0 8 9 6 0 9 P 6 2 2 6 6 2 9 2 6 6 1 8 M 6 6 5 3

6 0 0- 3 9 4 6 0 9 6 1 0 6 2 2 A 6 2 9 3 6 6 1 8 N 6 6 5 3 A

6 0 0- 3 9 5 6 0 9 1 6 1 1 6 2 2 B 6 2 9 4 6 6 1 8 T 3 6 6 5 4

6 0 0- 3 9 6 6 0 9 2 6 1 2 6 2 2 C 6 3 0 6 6 1 8 T 4 6 6 8

6 0 0- 3 9 7 6 0 9 2 A 6 1 2 0 6 2 2 D 6 3 1 6 6 1 A 6 6 9

6 0 0- 3 9 8 6 0 9 2 B 6 1 3 6 2 2 F 6 3 3 6 6 2 6 6 9 A

6 0 0- 3 9 9- P L 6 0 9 2 C 6 1 3 0 6 2 2 G 6 3 5 6 6 2 0 6 7 0 1

6 0 0- 4 0 6 0 9 2 D 6 1 4 6 2 2 R 6 3 6 6 6 2 1 6 7 0 1 A

6 0 0- 4 0 0 6 0 9 2 E 6 1 4 0 6 2 2 S 6 3 7 6 6 2 A 6 7 0 1 B

6 0 0- 4 0 1- P L 6 0 9 2 F 6 1 4 A 1 6 2 3 6 3 7- A 6 6 3 6 7 0 1 C

6 0 0- 4 0 4 6 0 9 2 G 6 1 4 B 1 6 2 3 0 A 6 3 8 6 6 3 0 6 7 0 1 D

6 0 0- 4 0 6 6 0 9 2 H 6 1 4 B Y R L 6 2 3 1 N A 6 4 6 6 6 3 1 6 7 0 1 E

6 0 0- 4 4 6 0 9 2I 6 1 6- W S- 1 6 2 3 3 A 6 5 0 6 6 3 2 6 7 0 1 F

6 0 0- 4 6 6 0 9 2J 6 1 6 A 6 2 3 4 A 6 5 2 6 6 3 3 6 7 0 1 H

6 0 0- 4 7 6 0 9 2 K 6 1 8- 1 6 2 3 A 6 6 0 7- 1 6 6 3 4 6 7 1

6 0 0- 4 9 6 0 9 2 L 6 1 8- 1 0 6 2 3 B 6 6 0 7- 1 0 6 6 3 5 6 7 2

6 0 0- 5 6 0 9 2 M 6 1 8- 1 1 6 2 4 1- A 6 6 0 7- 1 3 6 6 3 6 6 7 4

6 0 0- 5 0 6 0 9 2 N 6 1 8- 1 2 6 2 4 1- V 6 6 0 7- 1 6 6 6 3 7 6 7 6

6 0 0- 5 1 6 0 9 2 O 6 1 8- 1: 1 6 2 4 1 A 6 6 0 7- 1 7 6 6 3 8 6 7 8

6 0 0- 5 2 6 0 9 2 P 6 1 8- 1: 2 6 2 4 1 L 6 6 0 7- 1 8 6 6 3 9 6 8 0

6 0 0- 5 3 6 0 9 2 Q 6 1 8- 2 6 2 4 1 V 6 6 0 7- 1 9 6 6 4 6 8 2 A

6 0 0- 5 8 6 0 9 2 R 6 1 8- 3 6 2 5 0 6 6 0 7- 2 6 6 4 0 6 8 2 B

6 0 0- 5 9 6 0 9 2 S 6 1 8- 4 6 2 5 1 6 6 0 7- 2 A 6 6 4 1 6 8 2 C

6 0 0- 6 0 6 0 9 2 U 6 1 8- 5 6 2 6 6 6 0 7- 3 6 6 4 2 6 8 2 D

F- 1 5
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Sit e _I D

6 8 2 E R B W T K 2 U P R- 1 0 0- N- 2 3  U P R- 2 0 0- E- 1 2 7  U P R- 2 0 0- E- 3 8  U P R- 2 0 0- E- 8 3  U P R- 2 0 0- W- 1 2 4

6 8 2 F R B W T K 3 U P R- 1 0 0- N- 2 4  U P R- 2 0 0- E- 1 2 8  U P R- 2 0 0- E- 3 9  U P R- 2 0 0- E- 8 3: 1  U P R- 2 0 0- W- 1 2 6

6 8 3 S H L W S T S U P R- 1 0 0- N- 2 5  U P R- 2 0 0- E- 1 2 9  U P R- 2 0 0- E- 4  U P R- 2 0 0- E- 8 3: 2  U P R- 2 0 0- W- 1 2 7

6 8 4 T 1 1 W T P U P R- 1 0 0- N- 2 6  U P R- 2 0 0- E- 1 3 0  U P R- 2 0 0- E- 4 0  U P R- 2 0 0- E- 8 4  U P R- 2 0 0- W- 1 2 8

6 8 5 T 1 W T P U P R- 1 0 0- N- 2 9  U P R- 2 0 0- E- 1 3 1  U P R- 2 0 0- E- 4 2  U P R- 2 0 0- E- 8 5  U P R- 2 0 0- W- 1 2 9

6 8 6 T 2 3 W T P U P R- 1 0 0- N- 3  U P R- 2 0 0- E- 1 3 2  U P R- 2 0 0- E- 4 3  U P R- 2 0 0- E- 8 6  U P R- 2 0 0- W- 1 3

6 8 7 T 2 7 W T P U P R- 1 0 0- N- 3 0  U P R- 2 0 0- E- 1 3 3  U P R- 2 0 0- E- 4 4  U P R- 2 0 0- E- 8 7  U P R- 2 0 0- W- 1 3 0

6 8 8 T 2 8 W T P U P R- 1 0 0- N- 3 1  U P R- 2 0 0- E- 1 3 4  U P R- 2 0 0- E- 4 5  U P R- 2 0 0- E- 8 8  U P R- 2 0 0- W- 1 3 1

6 8 9 T 3 1 U P R- 1 0 0- N- 3 2  U P R- 2 0 0- E- 1 3 5  U P R- 2 0 0- E- 4 7  U P R- 2 0 0- E- 8 9  U P R- 2 0 0- W- 1 3 2

7 0 0 W S T T 3 1 W T P U P R- 1 0 0- N- 3 6  U P R- 2 0 0- E- 1 3 6  U P R- 2 0 0- E- 4 8  U P R- 2 0 0- E- 9  U P R- 2 0 0- W- 1 3 4

7 0 3 T 3 3 W T P U P R- 1 0 0- N- 3 7  U P R- 2 0 0- E- 1 3 7  U P R- 2 0 0- E- 4 9  U P R- 2 0 0- E- 9 0  U P R- 2 0 0- W- 1 3 5

7 1 2 T 3 4 U P R- 1 0 0- N- 3 9  U P R- 2 0 0- E- 1 3 8  U P R- 2 0 0- E- 5  U P R- 2 0 0- E- 9 1  U P R- 2 0 0- W- 1 3 7

7 1 2 B T 4 0 W T P U P R- 1 0 0- N- 4  U P R- 2 0 0- E- 1 4  U P R- 2 0 0- E- 5 0  U P R- 2 0 0- E- 9 2  U P R- 2 0 0- W- 1 3 8

7 2 2 0 T 5 2 0- 6 U P R- 1 0 0- N- 4 2  U P R- 2 0 0- E- 1 4 0  U P R- 2 0 0- E- 5 1  U P R- 2 0 0- E- 9 3  U P R- 2 0 0- W- 1 4

7 4 7 T C 1 3 0 1 N U P R- 1 0 0- N- 4 3  U P R- 2 0 0- E- 1 4 1  U P R- 2 0 0- E- 5 2  U P R- 2 0 0- E- 9 4  U P R- 2 0 0- W- 1 4 0

7 4 7 A T C 1 3 0 1 N A U P R- 1 0 0- N- 5  U P R- 2 0 0- E- 1 4 2  U P R- 2 0 0- E- 5 3  U P R- 2 0 0- E- 9 5  U P R- 2 0 0- W- 1 4 1

7 4 7 B T C 1 3 0 1 N B U P R- 1 0 0- N- 6  U P R- 2 0 0- E- 1 4 3  U P R- 2 0 0- E- 5 4  U P R- 2 0 0- E- 9 6  U P R- 2 0 0- W- 1 4 2

7 4 8 T C 2 7 2 H V U P R- 1 0 0- N- 7  U P R- 2 0 0- E- 1 4 4  U P R- 2 0 0- E- 5 5  U P R- 2 0 0- E- 9 7  U P R- 2 0 0- W- 1 4 3

7 7 A A T E S T U P R- 1 0 0- N- 8  U P R- 2 0 0- E- 1 4 5  U P R- 2 0 0- E- 5 6  U P R- 2 0 0- E- 9 8  U P R- 2 0 0- W- 1 4 4

8 7 2 6 T F S O F 2 1 8- E- 4  U P R- 1 0 0- N- 9  U P R- 2 0 0- E- 1 5  U P R- 2 0 0- E- 5 8  U P R- 2 0 0- E- 9 9  U P R- 2 0 0- W- 1 4 5

8 7 2 7 T R U S A F U P R- 1 1 0 0- 5 U P R- 2 0 0- E- 1 6  U P R- 2 0 0- E- 5 9  U P R- 2 0 0- N- 1  U P R- 2 0 0- W- 1 4 6

B P L A N T FI L T E R T T T F U P R- 1 1 0 0- 6 U P R- 2 0 0- E- 1 7  U P R- 2 0 0- E- 6 0  U P R- 2 0 0- N- 2  U P R- 2 0 0- W- 1 4 7

B T T F U P R- 1 0 0- D- 1 U P R- 2 0 0- E- 1  U P R- 2 0 0- E- 1 8  U P R- 2 0 0- E- 6 1  U P R- 2 0 0- W- 1 0  U P R- 2 0 0- W- 1 4 8

C 8 S 4 9 U P R- 1 0 0- D- 2  U P R- 2 0 0- E- 1 0  U P R- 2 0 0- E- 1 9  U P R- 2 0 0- E- 6 2  U P R- 2 0 0- W- 1 0 0  U P R- 2 0 0- W- 1 4 9

C 8 S 7 7 U P R- 1 0 0- D- 3  U P R- 2 0 0- E- 1 0 0  U P R- 2 0 0- E- 2  U P R- 2 0 0- E- 6 3  U P R- 2 0 0- W- 1 0 1  U P R- 2 0 0- W- 1 5

C T F N 2 7 0 3- E U P R- 1 0 0- D- 4  U P R- 2 0 0- E- 1 0 1  U P R- 2 0 0- E- 2 0  U P R- 2 0 0- E- 6 4  U P R- 2 0 0- W- 1 0 2  U P R- 2 0 0- W- 1 5 0

C W C U P R- 1 0 0- D- 5  U P R- 2 0 0- E- 1 0 3  U P R- 2 0 0- E- 2 1  U P R- 2 0 0- E- 6 5  U P R- 2 0 0- W- 1 0 3  U P R- 2 0 0- W- 1 5 1

E M S L Tr 1 U P R- 1 0 0- F- 1  U P R- 2 0 0- E- 1 0 5  U P R- 2 0 0- E- 2 2  U P R- 2 0 0- E- 6 6  U P R- 2 0 0- W- 1 0 4  U P R- 2 0 0- W- 1 5 2

G T F U P R- 1 0 0- F- 2  U P R- 2 0 0- E- 1 0 6  U P R- 2 0 0- E- 2 3  U P R- 2 0 0- E- 6 7  U P R- 2 0 0- W- 1 0 5  U P R- 2 0 0- W- 1 5 3

G T F L U P R- 1 0 0- F- 3  U P R- 2 0 0- E- 1 0 7  U P R- 2 0 0- E- 2 4  U P R- 2 0 0- E- 6 8  U P R- 2 0 0- W- 1 0 6  U P R- 2 0 0- W- 1 5 4

H O 6 4 0 5 9 2 9 U P R- 1 0 0- K- 1  U P R- 2 0 0- E- 1 0 8  U P R- 2 0 0- E- 2 5  U P R- 2 0 0- E- 6 9  U P R- 2 0 0- W- 1 0 7  U P R- 2 0 0- W- 1 5 5

H O 6 4 6 3 8 2 U P R- 1 0 0- N- 1  U P R- 2 0 0- E- 1 0 9  U P R- 2 0 0- E- 2 6  U P R- 2 0 0- E- 7  U P R- 2 0 0- W- 1 0 8  U P R- 2 0 0- W- 1 5 6

H O 6 4 6 3 8 6 U P R- 1 0 0- N- 1 0  U P R- 2 0 0- E- 1 1  U P R- 2 0 0- E- 2 7  U P R- 2 0 0- E- 7 0  U P R- 2 0 0- W- 1 0 9  U P R- 2 0 0- W- 1 5 7

H R D U P R- 1 0 0- N- 1 1  U P R- 2 0 0- E- 1 1 0  U P R- 2 0 0- E- 2 8  U P R- 2 0 0- E- 7 2  U P R- 2 0 0- W- 1 1 0  U P R- 2 0 0- W- 1 5 9

H S U nit s at W R A P  U P R- 1 0 0- N- 1 2  U P R- 2 0 0- E- 1 1 2  U P R- 2 0 0- E- 2 9  U P R- 2 0 0- E- 7 3  U P R- 2 0 0- W- 1 1 1  U P R- 2 0 0- W- 1 6

H S 0 0 0 7 U P R- 1 0 0- N- 1 3  U P R- 2 0 0- E- 1 1 4  U P R- 2 0 0- E- 3  U P R- 2 0 0- E- 7 4  U P R- 2 0 0- W- 1 1 2  U P R- 2 0 0- W- 1 6 0

H S 0 0 0 8 U P R- 1 0 0- N- 1 4  U P R- 2 0 0- E- 1 1 5  U P R- 2 0 0- E- 3 0  U P R- 2 0 0- E- 7 5  U P R- 2 0 0- W- 1 1 3  U P R- 2 0 0- W- 1 6 1

H S V P U P R- 1 0 0- N- 1 7  U P R- 2 0 0- E- 1 1 6  U P R- 2 0 0- E- 3 1  U P R- 2 0 0- E- 7 6  U P R- 2 0 0- W- 1 1 4  U P R- 2 0 0- W- 1 6 2

H W V P U P R- 1 0 0- N- 1 8  U P R- 2 0 0- E- 1 1 7  U P R- 2 0 0- E- 3 2  U P R- 2 0 0- E- 7 7  U P R- 2 0 0- W- 1 1 5  U P R- 2 0 0- W- 1 6 3

J A J O N E S 1 U P R- 1 0 0- N- 1 9  U P R- 2 0 0- E- 1 1 8  U P R- 2 0 0- E- 3 3  U P R- 2 0 0- E- 7 8  U P R- 2 0 0- W- 1 1 6  U P R- 2 0 0- W- 1 6 4
L o w- L e v el W ast e B uri al

Gr o u n ds

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

U P R- 1 0 0- N- 2  U P R- 2 0 0- E- 1 1 9  U P R- 2 0 0- E- 3 4  U P R- 2 0 0- E- 7 9  U P R- 2 0 0- W- 1 1 7  U P R- 2 0 0- W- 1 6 5

O C S A U P R- 1 0 0- N- 2 0  U P R- 2 0 0- E- 1 2  U P R- 2 0 0- E- 3 5  U P R- 2 0 0- E- 8 0  U P R- 2 0 0- W- 1 1 8  U P R- 2 0 0- W- 1 6 6

P C T T F U P R- 1 0 0- N- 2 1  U P R- 2 0 0- E- 1 2 5  U P R- 2 0 0- E- 3 6  U P R- 2 0 0- E- 8 1  U P R- 2 0 0- W- 1 2  U P R- 2 0 0- W- 1 6 7

R B W T K 1 U P R- 1 0 0- N- 2 2  U P R- 2 0 0- E- 1 2 6  U P R- 2 0 0- E- 3 7  U P R- 2 0 0- E- 8 2  U P R- 2 0 0- W- 1 2 3  U P R- 2 0 0- W- 1 7

F- 1 6
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Sit e _I D

E C F- H A N F O R D- 1 5- 0 0 1 9, R E V. 2

U P R- 2 0 0- W- 1 9  U P R- 2 0 0- W- 6 5  U P R- 3 0 0- 2 4 U P R- 6 0 0- 7

U P R- 2 0 0- W- 2  U P R- 2 0 0- W- 6 7  U P R- 3 0 0- 2 5 U P R- 6 0 0- 8

U P R- 2 0 0- W- 2 0  U P R- 2 0 0- W- 6 8  U P R- 3 0 0- 2 6 U P R- 6 0 0- 9

U P R- 2 0 0- W- 2 1  U P R- 2 0 0- W- 6 9  U P R- 3 0 0- 2 7 W B F 1

U P R- 2 0 0- W- 2 3  U P R- 2 0 0- W- 7 U P R- 3 0 0- 2 8 W B F 2

U P R- 2 0 0- W- 2 4  U P R- 2 0 0- W- 7 0  U P R- 3 0 0- 2 9 W E S F

U P R- 2 0 0- W- 2 6  U P R- 2 0 0- W- 7 1  U P R- 3 0 0- 3 0 W E S F: 1

U P R- 2 0 0- W- 2 8  U P R- 2 0 0- W- 7 2  U P R- 3 0 0- 3 2 W R A P

U P R- 2 0 0- W- 2 9  U P R- 2 0 0- W- 7 3  U P R- 3 0 0- 3 3 X 1

U P R- 2 0 0- W- 3  U P R- 2 0 0- W- 7 4  U P R- 3 0 0- 3 4 X 1 3

U P R- 2 0 0- W- 3 2  U P R- 2 0 0- W- 7 5  U P R- 3 0 0- 3 5 X 4

U P R- 2 0 0- W- 3 3  U P R- 2 0 0- W- 7 6  U P R- 3 0 0- 3 6 X 7

U P R- 2 0 0- W- 3 4  U P R- 2 0 0- W- 7 7  U P R- 3 0 0- 3 7 X 8

U P R- 2 0 0- W- 3 5  U P R- 2 0 0- W- 7 8  U P R- 3 0 0- 3 8

U P R- 2 0 0- W- 3 6  U P R- 2 0 0- W- 7 9  U P R- 3 0 0- 3 9

U P R- 2 0 0- W- 3 7  U P R- 2 0 0- W- 8 U P R- 3 0 0- 4

U P R- 2 0 0- W- 3 8  U P R- 2 0 0- W- 8 0  U P R- 3 0 0- 4 0

U P R- 2 0 0- W- 3 9  U P R- 2 0 0- W- 8 1  U P R- 3 0 0- 4 1

U P R- 2 0 0- W- 4  U P R- 2 0 0- W- 8 2  U P R- 3 0 0- 4 2

U P R- 2 0 0- W- 4 0  U P R- 2 0 0- W- 8 3  U P R- 3 0 0- 4 5

U P R- 2 0 0- W- 4 1  U P R- 2 0 0- W- 8 4  U P R- 3 0 0- 4 6

U P R- 2 0 0- W- 4 2  U P R- 2 0 0- W- 8 5  U P R- 3 0 0- 4 7

U P R- 2 0 0- W- 4 3  U P R- 2 0 0- W- 8 6  U P R- 3 0 0- 4 8

U P R- 2 0 0- W- 4 4  U P R- 2 0 0- W- 8 7 U P R- 3 0 0- 5

U P R- 2 0 0- W- 4 5  U P R- 2 0 0- W- 8 8 U P R- 3 0 0- 7

U P R- 2 0 0- W- 4 6  U P R- 2 0 0- W- 8 9 U P R- 3 0 0- 8

U P R- 2 0 0- W- 4 7  U P R- 2 0 0- W- 9 0 U P R- 3 0 0- 9

U P R- 2 0 0- W- 4 8  U P R- 2 0 0- W- 9 1  U P R- 3 0 0- F F- 1

U P R- 2 0 0- W- 4 9  U P R- 2 0 0- W- 9 5  U P R- 3 0 0 0- 1

U P R- 2 0 0- W- 5  U P R- 2 0 0- W- 9 6 U P R- 4 0 0- 1

U P R- 2 0 0- W- 5 0  U P R- 2 0 0- W- 9 7 U P R- 6 0 0- 1

U P R- 2 0 0- W- 5 1  U P R- 2 0 0- W- 9 8  U P R- 6 0 0- 1 0

U P R- 2 0 0- W- 5 2  U P R- 2 0 0- W- 9 9  U P R- 6 0 0- 1 1

U P R- 2 0 0- W- 5 3  U P R- 3 0 0- 1 0 U P R- 6 0 0- 1 2

U P R- 2 0 0- W- 5 5  U P R- 3 0 0- 1 2 U P R- 6 0 0- 1 5

U P R- 2 0 0- W- 5 6  U P R- 3 0 0- 1 3 U P R- 6 0 0- 1 6

U P R- 2 0 0- W- 5 7  U P R- 3 0 0- 1 4 U P R- 6 0 0- 2

U P R- 2 0 0- W- 5 8  U P R- 3 0 0- 1 5 U P R- 6 0 0- 2 0

U P R- 2 0 0- W- 5 9  U P R- 3 0 0- 1 7 U P R- 6 0 0- 2 1

U P R- 2 0 0- W- 6 U P R- 3 0 0- 1 9 U P R- 6 0 0- 2 2

U P R- 2 0 0- W- 6 0  U P R- 3 0 0- 2 0 U P R- 6 0 0- 3

U P R- 2 0 0- W- 6 1  U P R- 3 0 0- 2 1 U P R- 6 0 0- 4

U P R- 2 0 0- W- 6 3  U P R- 3 0 0- 2 2 U P R- 6 0 0- 5

U P R- 2 0 0- W- 6 4  U P R- 3 0 0- 2 3 U P R- 6 0 0- 6
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