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3.0 DESCRIPTION OF AFFECTED ENVIRONMENT OF THE
PROPOSED FRC ALTERNATIVES

Thi s se c ti on  de sc ri b es  t h e af fe c te d e nv ir on men t o f th e t hr ee  al te rn a ti ve s  f or  t h e pr o po se d a ct io n —t he 
ORNL/ Y- 1 2 Si t e, t he  PNNL/ Ha nf or d  1 00 -H Are a, a n d No  Ac ti on .  Ea c h de sc r ip ti o n in cl u de s t he  s it e 
l oc at io n  a nd  a su mma ry  o f  t he  e x is ti n g en vi r on me n ta l co n di ti o ns  o n a nd  i n  t he  v i ci ni t y of  t h e si t e.
I nc lu de d  i n t hi s se c ti on  ar e de s cr ip t io ns  o f  t he  ex is ti n g ea r th  r es o ur ce s ; cl ima te  a n d ai r q ua li t y;  wat e r
r es ou rc e s;  e c ol og ic a l re s ou rc es ;  a rc h ae ol og i ca l, cu lt ur a l an d  h is to r ic al  re so ur c es ; l an d us e ; re c re at io n 
a nd  v is u al /a e st he ti c  r es o ur ce s;  so ci o ec on omi c co n di ti on s ; wa s te  c on t ro l;  hu ma n h ea lt h ; an d
e nv ir on men ta l  j us ti c e.

3.1 Oak Ridge National Laboratory/Y-12 Site

A p ro po s ed  h o st  s it e  f or  th e FRC wou l d be  t h e DOE Oak  Ri dg e Res er va t io n ( ORR)  i n  Eas t 
Ten ne ss e e.  The  ORR co ns i st s of  ap pr o xi ma te l y 34 ,51 6 ac r es  ( 1 3,96 8 h ec ta r e [h a] )  o f l an d an d  i s t he 
s it e fo r  t hr e e ma jo r  DOE fa ci li t ie s—t he  Oak  Ri dg e  Nat io n al  La bo ra to r y (ORNL), t h e Y- 1 2 Pl an t , an d 
t he  Eas t  Ten n es se e Tec hn o lo gy  Pa rk  ( ETTP) , f or me r ly  k no wn as  th e K- 2 5 Si t e.  Fi g ur e 3 -1  s ho ws th e 
g en er al  lo ca t io n of  th e ORR, su r ro un d in g co u nt ie s , an d t he  l o ca ti on  of  t h e th re e  maj o r DOE f ac il i ti es 
wit hi n t he  Oa k Ri dg e  a nd  Kn ox vi l le  r e gi on .

The  maj o ri ty  of  t he  ORR f al ls  wi th in  th e co r po ra t e li mi t s of  th e ci t y of  Oa k Ri d ge  i n  And er s on  a n d
Roa ne  c o un ti e s.  Th e  Cli n ch  Riv e r bo r de rs  t h e ORR t o th e  e as t , so ut h  a nd  we st , whi le  th e re s id en t ia l
a nd  c ommer ci a l po rt i on s o f th e c it y o f Oa k Rid ge  ar e lo c at ed  to  t he  no rt h  o f th e  ORR.

The  ORR wa s p la ce d o n th e  Compr e he ns i ve  Env i ro nme nt al  Re sp on s e, Comp en sa t io n an d  Lia b il it y
Act  ( CERCLA)  Na ti on a l Pr i or it ie s  Lis t  i n 19 8 9.  Remed ia t io n e ff or ts  at  ORR, i nc l ud in g  i nd iv i du al 
s it es  i n  Bea r  Cre ek  Va ll e y, a re  go ve r ne d by  th e Fed er al  Fa ci l it y Ag r ee me n t (FFA)  a mo n g DOE,
Reg io n I V of  th e U.S. EPA, an d t he  Te nn es se e  Dep a rt me nt  of  En vi ro nme nt  a n d Co ns e rv at i on 
( TDEC).  Sub s eq ue nt l y, t h e Re me d ia l I nv es ti g at io n /Fea si b il it y  Stu dy  (RI/ FS)  f or  th e Bea r Cr e ek 
Wat er sh e d ha s  b ee n c ompl e te d to  ad dr e ss  c on t amin a ti on  a s so ci a te d wi t h fo r me r wa s te  d i sp os al 
a ct iv it i es  i n  Bea r Cre ek  Va ll ey .  Th e  Rec or d  o f Dec is io n  ( ROD) is  s c he du l ed  t o b e si g ne d in  ca le n da r
y ea r 20 0 0.  Sev er al  CERCLA re me d ia l a ct io ns  ha ve  be en  i d en ti f ie d fo r  i mp l emen ta t io n i n th e Bea r
Cre ek  Va ll ey  Wa te rs h ed .  Pr op os e d CERCLA ac t io ns  th at  c o ul d i mp ac t l ev el s  o f gr o un dwa te r an d 
s oi l co n ta mi n at io n wit hi n  t he  p r op os e d FRC b ou nd a ri es  i n cl ud e  b ut  a r e no t  l imit e d to  th e fo l lo wi n g: 
h ot  s po t  r emo va l an d  c ap p in g of  th e BY/ BY, S-3  Po nd s pl u me  t r ib ut ar y  i nt e rc ep ti o n, a n d re mo v al  o f 
s oi l an d  s ed i me nt  h o t sp o ts  o f c on ta min at io n  wit h in  t he  Be ar  Cr ee k f lo od p la in .

The  p ro p os ed  FRC co n ta mi n at ed  a r ea  a n d ba ck g ro un d  a re a l ie  wi th in  t h e Y- 1 2 Pl an t  a re a  o f
r es po ns i bi li t y on  t h e ORR.  The  Y- 12  ar ea  o f  r es p on si bi l it y, in cl ud i ng  t h e ar ea  lo ca t ed  o ut s id e t he  Y-
1 2 pe ri met er  se cu ri t y fe n ce , in c lu de s  4 ,4 68  ac re s  ( 1,80 8  h a) .  Th e Y-1 2 Pla nt  i s  l oc a te d in  Be ar  Cr ee k
Val le y ( BCV)  ad ja ce n t to  th e ci t y of  Oa k Ri d ge .  Th e de v el op e d po rt i on  o f  t he  p l an t c ov er s a n ar e a of 
8 11  a cr e s (3 2 8 ha ), wi th  so me  2 5 0 bu i ld in gs  th at  ho us e a bo ut  7 mi ll i on  s q ua re  f e et  o f  l ab or a to ry ,
mac hi ni n g, d i sman tl e me nt , a nd  r e se ar c h an d d ev el o pmen t a re as .  Th e Y-1 2 Pla nt  i s  o pe r at ed  b y 
Loc kh ee d  Mar t in  Ene r gy  Sy st ems, th e Man ag eme nt  a n d Op er a ti on s  c on tr a ct or .  Be ch t el  J a co bs 
Compa ny , Limi te d Li a bi li t y Co rp o ra ti o n (BJC)  i s t he  Man a ge me n t an d I nt eg r at io n c on tr a ct or 
r es po ns i bl e f or  e nv i ro nme nt al  ma na ge men t ac t iv it i es .



Environmental Assessment
for the Selection and Operation of the Proposed Field Research Centers for the NABIR Program

07/27/00

3-2

The  p ro p os ed  FRC wo u ld  i n cl ud e a  2 43 - ac re  ( 9 8- ha )  p re vi o us ly  di st ur b ed  c o nt amin a te d a re a an d  a 
4 04 -a cr e  ( 16 3 -h a)  b a ck gr o un d ar e a (Fi gu re  3 - 1) .  Th e co n ta mi n at ed  a r ea  wo ul d be  us ed  fo r
c on du ct i ng  e x pe ri me n ts  o n  c on ta min at e d gr ou n dwat e r an d s ub su r fa ce  s e di me n ts .  Th e ba c kg ro un d 
a re a wo u ld  p r ov id e f or  c o mp ar is o n st u di es  i n  a n u nc on ta min at e d ar ea .

Initially, test plots of approximately one-half acre, situated in proximity to the S-3 Ponds Site
parking lot (Figure 3-2 and Figure 3-3) would be used.  As the course of NABIR investigations
proceed, other test plots might be used farther down BCV.

The  p ro p os ed  co nt ami na te d  a re a a nd  b a ck gr ou n d ar e a wo ul d  b e l oc at ed  in  BCV (Fig u re  3 - 2 an d
Fig ur e 3 -3 ).  BCV i s  a pp r ox imat e ly  1 0  mil es  (1 6 k il omet e rs  [ k m] ) lo n g an d  e xt en d s fr o m th e e as te r n
e nd  o f t he  Oa k Ri dg e  Y-1 2  Pla nt  to  t h e Cl in c h Ri v er  o n t he  we st  ( Fi g ur e 3 -1 ).  Bea r Cre ek  i s  a 
t ri bu ta r y to  Ea st  Fo rk  Po pl ar  Cr ee k, wh ic h d ra in s  i nt o t he  Cl in ch  Ri ve r a t ETTP.  Ex c ep t fo r  t he 
e xt re me  ea st e rn  e nd  of  t h e co nt a mi na t ed  p ar t  o f t he  p ro p os ed  FRC, t h e ar e a is  o u ts id e  o f an y  s ec u ri ty 
f en ce s, ad ja c en t to  pu bl i c us e r oa ds , b ut  p r ot ec t ed from unwarranted passersby.

3.1.1 Earth Resources

3.1.1.1 Topography

The  ORR li es  wi th in  th e Val le y a nd  Ri dg e Ph y si og r ap hi c Pro vi n ce , wh i ch  i s  c ha ra c te ri z ed  b y s te ep - 
s id ed  p a ra ll e l ri dg e s wi t h br oa d  i nt e rv en in g  v al l ey s, g e ne ra l ly  o ri e nt ed  in  a  n o rt he a st -s ou t hwes t 
d ir ec ti o n.  The  v al l ey s a re  g en e ra ll y  u nd er l ai n b y so ft e r ro c ks  t ha t  a re  no t as  re si s ta nt  t o  e ro s io n as  th e
r oc ks  b e ne at h  t he  r i dg es .  BCV i s bo r de re d b y Pi n e Ri dg e  o n t he  n or t hwes t  a nd  b y  Che s tn ut  Ri dg e o n
t he  s ou t he as t .  Top o gr ap h ic  r el i ef  f r om t he  cr es t  o f Pi n e Ri d ge  t o t he  f l oo r of  BCV r an ge s f ro m 2 60  t o
3 00  f ee t  ( 79  to  9 1 met er s  [ m] );  re li e f fr om th e c re st  o f  Che s tn ut  Ri dg e t o th e f lo or  of  BCV ra ng e s
f ro m 28 0  t o 4 00  f ee t  ( 85  to  1 22  m) .  Th e av e ra ge  el ev at i on  o f  t he  r i dg es  is  a pp r ox ima te ly  1 ,10 0 f ee t
( 33 5 m)  ab ov e  mea n s ea  l e ve l (a msl ), wi th  e l ev at i on  o f t he  f l oo r of  BCV r an gi ng  fr om 80 0 fe e t (2 4 4
m) to  1 ,00 0 f ee t (3 0 5 m)  amsl .

3.1.1.2 Geology

The  wes t er n App al ac h ia n Val le y a nd  Ri dg e Pr o vi nc e  i s ch a ra ct e ri ze d b y no r th we st war d- mov in g,
s ou th ea s t- di p pi ng  i mbr ic a te  t hr u st  s h ee ts .  Th e Cop pe r Cre ek  an d Wh i te  Oa k Mo un t ai n f au lt  t h ru st 
s he et s a re  t r ac ea bl e  t hr o ug h th e  ORR. Bea r Cre ek  Va ll ey  is  p a rt  o f t he  Wh it e Oa k  Mou n ta in  f a ul t
t hr us t s he et .

The  g eo l og ic a l un it s  i n t he  ORR (Hat c he r et  al . 1 99 2)  c a n be  gr ou pe d  i nt o  l ow p e rmea b il it y s ha le s 
a nd  h ig h er  p e rmea bi l it y c ar bo na t es  ( Sol omon  et  a l . 19 92 ) .  On  a  r eg i on al  sc al e, th e g eo lo gy  of  Be ar 
Cre ek  Va ll ey  is  l ime st on e - an d d ol omi te -d omi na te d  ( ca rb o na te )  r oc k g ro up s  i nt er b ed de d  wit h
p re do mi n an tl y  c la st i c sh a le  g ro u ps .  On  a n o ut cr o p sc al e , cl a st ic  s h al e b ed s ar e  i nt e rl ay er e d wi t h
c ar bo na t e be d s.  Th e  g eo l og ic  u n it s a re  p ar a ll el  to  t he  va ll e ys  a nd  ri dg e s.

Bea r Cr e ek  Va ll ey  i s  u nd e rl ai n b y th e  Rome For ma t io n, t h e Co n as au ga  Gr ou p , an d t he  Kn ox  Gro u p
( Fi gu re  3- 4) .  Al l o f th e se  r oc k s we r e fo rme d ov e r 50 0 mil li o n ye ar s  a go .  Th e Rome For ma ti o n an d 
t he  Con a sa ug a  Gro up  cr op  ou t in  BCV o n Pi ne  Ri dg e  a nd  d i p to  th e so u th ea s t be ne a th  BCV.
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Figure 3-1  Location of  Proposed FRC in Oak Ridge, Tennessee
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Figure 3-2  Locations of  the Background Area, and the initial test plots
                    within the Proposed FRC Contaminated Area            
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Figure 3-3  Photographs of the Proposed FRC Contaminated and Background Areas at
ORNL/Y-12 Site

A portion of the Proposed FRC Contaminated Area located adjacent the S-3 Ponds at
ORNL/Y-12 Site

A portion of the Proposed FRC Background Area at ORNL/Y-12 Site
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Wit h th e  e xc e pt io n o f th e  May na r dv il l e Li me s to ne , t he  Co na sa u ga  Gro u p is  a se qu e nc e o f fr ac t ur ed 
s ha le , s il ts t on e, a n d th i n- be dd e d li mes to ne .  So me fo rma ti on s  i nc lu d e la t er al ly  co nt i nu ou s l imes t on e
b ed s.  Hig h p er me ab i li ty  zo ne s p ar al l el  t o b ed di n g pl an e s ma y  e xi st , e sp e ci al ly  wh er e  k ar st i fi ca t io n
h as  e nl a rg ed  fr ac tu r es .

The  Kno x  Gro u p (i .e ., Co p pe r Ri d ge  Do lo mi te )  u nd e rl ie s a nd  f o rms Ch e st nu t  Rid ge , t he  so ut he r n
b ou nd ar y  o f BCV.  I t  i s c ompo se d  o f a  s er ie s  o f med iu m-  to  t h ic k- be d de d, ma ss iv e  d ol o mi te .
Fra ct ur i ng  a n d ka rs t  f or mat io n i n th e  Kno x Gro up  ha ve  r e su lt e d in  l o ca ll y  h ig h p er me a bi li ty 
( Sh ev en e ll  a n d Be au c ha mp  19 94 ).  Sin k ho le s a re  c o mmon , a nd  s p ri ng s a nd  s e ep s ar e  c ommon 
f ea tu re s  a t t he  u pp e r an d  l ower  ge ol o gi c co n ta ct s .

The  p ri mar y g eo lo gi c  u ni t s th at  un de r li e th e  p ro p os ed  c o nt ami na te d a re a a nd  b ac k gr ou n d ar ea  ar e t he 
May na rd v il le  Li me st o ne  ( c ar bo na t e)  a n d No li c hu ck y  Sha le .  Th e  May na r dv il l e Li me s to ne , whi ch 
f or ms  t h e BCV f lo or , i s a  mas si v el y b ed de d l imes t on e an d  d ol o mi te  ( c ar bo n at e)  wi th  f r ac tu ri n g an d 
k ar st if i ca ti o n.  Th e  Nol i ch uc ky  Sh al e  i s lo c at ed  ju st  u p  s lo p e an d s tr at i gr ap hi c al ly  lo we r t ha n t he 
May na rd v il le  Li me st o ne .

The re  ma y be  so me  g e ol og i c ha za r d as s oc ia te d  wit h  r ar e o cc ur r en ce  o f  s in k ho le  d e ve lo p me nt  i n 
c ar bo na t e ro c k un it s  i n BCV.  Ha za rd s  r el at e d to  se is mi c  a ct i vi ty  a l on g t he  f au l ts  l o ca te d i n th e  Eas t
Ten ne ss e e Va l le y an d  Rid g e ge ol o gi c p ro vi nc e  a re  re la ti v el y min or .  Th er e  h as  b e en  n o  k no wn  re ce n t
f au lt  a c ti vi t y, a lt h ou gh  nu me ro u s sma ll  e ar t hq ua k es  ( Ri c ht er  ma gn it u de  o f  l es s t ha n 4 ) oc cu r  y ea r ly .

Figure 3-4  Geology of the proposed FRC
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3.1.1.3 Soils and Waste Areas

Ove rl yi n g th e  b ed ro c k on  th e ORR i s u nc on so l id at e d ma te r ia l t ha t co n si st s  o f we a th er e d be dr o ck 
( re fe rr e d to  as  r es i du um) , ma n- mad e f il l, a l lu vi u m, a nd  co ll u vi um.  Si lt y  a nd  c l ay ey  re si du u m
c ompr is e s a maj or it y  o f t he  u nc o ns ol i da te d mat er i al  i n t hi s a re a.  The  d e pt hs  t o  u nwe at he re d  b ed r oc k
d if fe r t hr ou g ho ut  t h e ORR b ec au s e of  th e di f fe re n t th ic k ne ss e s of  f i ll  a n d al lu v iu m a nd  t he  pa rt i cu la r
wea th er i ng  c h ar ac te r is ti c s of  t h e be d ro ck  u n it s.  The  t o ta l t hi ck ne s s of  th es e mat er i al s ty p ic al l y ra ng e s
f ro m 10  to  5 0  f ee t ( 3 to  15  m) ( Ho os  an d Ba i le y 1 98 6) .

The  p ri n ci pa l  was te  ar ea s  a nd  c o nt ami na nt  s o ur ce s  i n BCV— th e  S-3  Po nd s Sit e, t h e Oi l  Lan df a rm
a nd  Bon e ya rd / Bu rn ya r d (BY/BY)  a r ea , a nd  t he  Be ar  Cr ee k Bur ia l  Gro un d s (BCBG)—ar e  l oc a te d in 
t he  u pp e r 2.2  mil es  (3 .5  km) of  th e v al le y o n th e  o ut cr o p of  th e No l ic hu c ky  Sha l e.  Sol id  a n d li q ui d
was te  d i sp os a l ha s c au se d  s ha ll o w so i l an d g ro un d wa te r c on ta min at io n .  Wh er e de n se  l i qu id s wer e
d is po se d  o f a t th e S-3  Po nd s Si t e an d  BCBG, co nt a mi na ti o n of  sh al lo w a nd  de ep  g r ou nd wat er  i n  t he 
Nol ic hu c ky  Sh al e ha s  o cc u rr ed .

The  f ol l owin g  v ol ume s of  wa st e a nd  c o nt amin a te d s oi ls  a r e es t imat ed  to  b e  p re se n t in  BCV (n o te  t h at 
v ol ume e st ima te s fo r  s oi l s an d was te s  d o no t  i nc l ud e th e  v ol u me s of  th e c ap s th e ms el v es ): 

Location Volumes of Waste, Contaminated Soils

S-3 Ponds Site—capped
under RCRA in 1988

1.3 acre feet (1,600 m3) waste and contaminated soils

Oil Landfarm—capped
under RCRA in 1988

20 acre feet (25,000 m3) waste and contaminated soils

BY/BY—This area has not
been capped

73 acre feet (90,000 m3) waste and contaminated soils

Sanitary Landfill
1—Capped under TDEC
requirements in 1983

89 acre feet (110,000 m3) waste and contaminated soils

BCBG—Capped under
RCRA in 1989

150 acre feet (190,000 m3) waste and contaminated soils

I n ad di t io n, it  i s e st ima te d th a t le s s th an  0.82  ac re  f e et 
( 1,00 0 c ub ic  me te rs  [m3 ] ) of  s o il s a nd  was t e ma t er ia ls  on 
t he  BCV fl oo d pl ai n c on ta i n lo w l ev el s  o f co n ta mi n at io n.
Con ta mi n an ts  of  t he  so il  in cl ud e  u ra n iu m, t ec hn et i um-9 9 
( Tc9 9) , st ro n ti um, n it ra t e, b a ri um, c ad mi u m, b or o n,
v ol at il e  o rg a ni c co n ta mi n an ts  ( VOCs) , a nd  o t he r
i no rg an i cs  a n d ra di o nu cl i de s.  Alt ho u gh  t he  pr op o se d
c on ta mi n at ed  ar ea  i s  a dj a ce nt  t o  mos t  o f th e se  wa st e
a re as , i t ac t ua ll y i nc lu d es  t he  fo rme r S- 3 Pon ds  Si te 
d is po sa l  a re a  a nd  p o rt io n s of  t h e BCV f lo od p la in .

What is a RCRA Cap?

A RCRA Cap is a multi-layered
barrier placed on top of a disposal
site to control deep percolation of soil
moisture in accordance with the
requirements of the Resources
Conservation and Recovery Act.
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Howev er , p ro p os ed  FRC ac t iv it ie s  wou l d no t i nc lu d e dr il l in g t hr ou gh  th e S-3  Pon d s Si t e.

3.1.2 Climate and Air Quality

The cl imat e o f th e  r eg io n  s ur r ou nd in g  t he  Oa k Ri d ge  a r ea  i s b ro ad l y cl as s if ie d  a s hu mid  c o nt in en t al .
The  Cumb er la n d Mo un t ai ns  to  t he  no rt h we st  h a ve  a  mo de ra t in g i nf lu en c e on  th e cl i ma te  of  t he  ar ea 
b y sh ie l di ng  th e re g io n f ro m co l d ai r  mas se s  t ha t  f re qu e nt ly  ex te nd  fa r s ou th  o v er  t h e pl ai n s an d 
p ra ir ie s  o f t he  c en t ra l Uni te d Sta te s  d ur in g  t he  wi nt er  mo nt h s.  In  th e s umme r mon th s , tr op i ca l a ir 
mas se s f ro m t he  s ou t h pr o vi de  wa rm a n d hu mi d  c on d it io ns  th at  of te n p ro du c e th un d er st o rms; 
h owev er , a nt i cy cl on i c ci r cu la ti o n ar o un d hi g h- pr e ss ur e s ys te ms ce nt e re d i n th e wes te r n Gu lf  of 
Mex ic o can bring dry air from the southwestern United States into the region, which causes
occasional periods of drought.

The  a nn u al  me an  a ir  te mp e ra tu re  fo r t he  Oak  Ri dg e  a re a i s 57 .1° F (1 3 .9 °C)  ( 19 63  th ro u gh  1 99 2  b as e 
p er io d) .  Th e  c ol de s t mo n th  i s u su al l y Ja nu a ry , wit h te mpe ra t ur es  a v er ag i ng  a bo u t 35 .6° F (2 .0° C) , b ut 
o cc as io n al ly  fa ll in g  a s l ow a s - 17 °F (- 27 °C) .  J u ly  i s t yp ic a ll y th e  h ot t es t mo n th  o f  t he  y e ar , wit h
a ve ra ge  te mp e ra tu re s  o f 7 6.5° F ( 24 .7 ° C) , bu t  o cc a si on al l y ri s in g to  10 5° F ( 41 °C) .  Di ur na l
t empe ra t ur e c ha ng es  ar e r el at iv e ly  c o ns is te n t fr o m mo nt h  t o mon th  h a vi ng  a ra ng e  o f 1 8 to  2 7 °F ( 1 0
t o 15 °C) .

Ave ra ge  pr ec i pi ta ti o n in  th e Oa k  Rid g e ar ea  va ri e s fr om pl ac e  t o pl a ce  b y  a s mu c h as  30  p er c en t
d ep en di n g on  th e lo c at io n  r el at i ve  t o  l oc al  te rr a in .  Th e 40 - ye ar  a n nu al  av er ag e  p re c ip it at i on  i s  5 3.75 
i nc he s ( 13 7 c en ti me t er s [ cm]) , i nc lu d in g ab o ut  1 0 .4  i nc h es  ( 2 6 cm) o f sn o wf al l.  Pre c ip it at i on  i n  t he 
r eg io n i s gr e at es t i n th e  win te r  a nd  sp ri ng  mo nt h s (J an u ar y t hr ou gh  Ap ri l ) an d l ea st  du ri ng  th e f al l
mon th s ( Se pt e mb er  t h ro ug h  Nov emb er ), wh en  h i gh -p r es su re  sy st e ms  a re  mo st  fr eq ue n t.

The  Oak  Ri dg e  a re a h as  r e la ti ve l y li g ht  win d s co mpa re d t o ot h er  p ar t s of  th e Un i te d Sta te s.  The 
Cumbe rl a nd  Mo un ta in s  a nd  Pl at ea u  t o t he  n or t hwes t  a nd  we st , a nd  t he  lo ca l  v al le y -a nd - ri dg e
t op og ra p hy  d i ve rt  s e ve re  st or ms  an d min imiz e  a ir  mo ve me n t an d  l oc al  wi nd  impa ct .  Ri d ge -t op  an d
v al le y s it es  in  t he  Oa k Rid ge  a r ea  ( e xc lu di n g th e  Cumbe r la nd  Pl at ea u ) ex p er ie nc e  win d  s pe ed s  l es s 
t ha n 11 .2 mi l es  p er  ho ur  (5  met e rs  p e r se co n d [m/ s] ) ov e r 90  pe rc en t  o f t he  t ime , an d  man y v al le y -
b ot to m s it es  ex pe ri e nc e win ds  l e ss  t h an  4 .5  mi le s  p er  h o ur  ( 2  m/s ) o ve r 7 0 pe rc e nt  o f  t he  t i me .
Pre va il i ng  wi nd  d ir e ct io n s in  t h e Oa k  Rid ge  ar ea  ar e pr i ma ri l y or ie n te d p ar al le l  t o t he  d ir e ct io n  o f th e 
l oc al  r i dg e a nd  v al l ey  t e rr ai n.  Pre v ai li ng  wi nd s  a re  e i th er  up -v al l ey  ( n or th ea s te rl y ) da y- t ime win ds , o r
d own- va l le y ( so ut hwe st er l y)  n ig h t- ti me wi nd s .

Exi st in g  a ir  qu al it y  a t ORR i s i n at t ai nmen t  wit h  Nat io n al  Ambi en t Air  Qu al it y Sta nd a rd s (NAAQS) 
f or  a ll  cr it e ri a po l lu ta n ts  ( i.e ., s u lf ur  d i ox id e , ni tr o ge n d io xi de , i nh a la bl e p ar ti c ul at e mat te r , ca rb o n
mon ox id e , oz o ne , an d  l ea d ).

The  Y-1 2  Sit e  h as  p e rmit s  f or  r a di ol o gi ca l a nd  n o n- ra di o lo gi c al  a ir  emis s io ns .  Ra di o ac ti ve  emis s io ns 
a re  r eg i st er e d by  EPA un d er  NESHAP r e gu la ti o ns  ( 4 0 CFR 61 , Su b pa rt  H) .  No n- ra d io lo gi c al 
e mi ss io n s ar e  r eg ul a te d u nd er  t h e ru l es  o f Ten ne s se e De p ar tme nt  o f Air  Po ll ut io n  Con t ro l (ORNL
1 99 8) .
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3.1.3 Water Resources

3.1.3.1 Surface Water

Bea r Cr e ek  i s  t he  p r ed omi na nt  s u rf ac e  wat er  fe at u re  o f t he  p r op os ed  FRC i n BCV.  The  cr ee k i s on e 
o f th e s ur fa c e wa te r  f ea t ur es  o f  t he  ORR, wh ic h i s ch ar a ct er i ze d by  a ne t wo rk  o f  s ma l l st re a ms  t h at 
a re  t ri b ut ar y  t o th e  Cli n ch  Riv e r.  Wat er  l e ve ls  in  t he  Cl in c h Ri ve r  a re  re gu la t ed  b y  t he  Te nn es s ee 
Val le y Aut ho r it y (TVA) , a nd  f lu c tu at i on s in  th e r iv er  h a ve  a  lo ca li z ed  e f fe ct  o n  t ri b ut ar y c re ek s  a nd 
s tr ea ms  dr ai n in g th e  ORR.  Dr ai n ag e f ro m Y- 1 2 en t er s bo t h Be a r Cr ee k  a nd  Ea st  Fo rk  Po pl ar  Cr ee k
( EFPC);  th e h ea dwat e rs  o f  b ot h o ri gi n at e wi t hi n t he  Y-1 2  Are a . Be ar  Cr ee k  a nd  EFPC h a ve  t ot a l
d ra in ag e  a re a s of  7 .4 an d  3 0 sq u ar e mil es  ( 1 ,9 00  an d 7,7 00  h a ), r es p ec ti v el y.

Bea r Cr e ek  i s  a  r el a ti ve l y smal l  ( th i rd -o rd e r)  s p ri ng -f e d st r ea m th a t fl o ws  o ut  of  t h e Y- 12  Pl an t  a nd 
u lt imat e ly  i n to  t he  EFPC.  It s wat er s he d di v id e wit h EFPC cr o ss es  t h e we s te rn  p o rt io n  o f th e  p la n t si te 
n ea r th e  S-3  Po nd s Sit e, an d mo s t of  th e dr a in ag e  f ro m t he  Y- 12  f ac i li ti e s fl ows  t o t he  EFPC.  I n 
a dd it io n  t o EFPC an d  Bea r  Cre ek , t he r e ar e n umer o us  s tr e ams, sp ri ng s , an d  q ua rr i es /p o nd s wi t hi n t he 
Y-1 2 Ar e a.

Bea r Cr e ek  f l ows we s t do wn BCV a nd  t h en  f lo ws no r th  whe r e it  empt ie s  i nt o  EFPC. Li tt l e hi gh - 
d en si ty  de ve l op me nt  ha s o cc ur re d  wit h in  t he  Be ar  Cr ee k wat er s he d, b u t a g re at  d e al  o f  c le ar i ng  a n d
was te  c o nt ro l  a ct iv i ty  h a s ta ke n  p la c e.  Th e  d ra i na ge  p a tt er n  o f Be a r Cr e ek  i s a  g oo d  e xa mp l e of  tr el li s 
( i.e., l at ti c e- li ke )  d ra i na ge  p a tt er n s ty pi c al  o f  t he  Va ll ey  an d Ri d ge  Pr ov in ce .  Ab o ut  6 5 p er ce n t of  t h e
d ra in ag e  b as i n is  wo od ed .  Al th o ug h Bea r Cr e ek  d o es  n ot  dr ai n  t he  ma in  Y- 12  s it e , it  do es  d r ai n t he 
a re as  u s ed  f o r wa st e  s to r ag e an d  c lo s ed  was t e di s po sa l a re as .  As  me nt io n ed  i n Sec ti o n 3.1.1 .3 ,
c on ta mi n an ts  or ig in a ti ng  fr om t h e wa s te  d is p os al  un it s, an d p ot en ti a ll y p re se nt  in  s u rf ac e wat er  to 
s ome ex t en t, in cl ud e  u ra n iu m, Tc 9 9, s tr on t iu m, ni tr at e , ba r iu m, c a dmiu m, bo ro n , VOCs, a nd  ot he r 
i no rg an i cs  a n d ra di o nu cl i de s.

Sur fa ce  wa te r  a nd  s p ri ng  sa mp le s  c ol l ec te d d ur in g  1 99 7 s ho w t ha t sp r in g d is ch ar g es  a n d wa te r  i n
u pp er  r e ac he s  o f Be a r Cr e ek  c on t ai n man y of  th e c on ta mi n an ts  fo un d i n th e  g ro un d wa te r ; ho we v er ,
t he  c on c en tr a ti on s i n th e  c re ek  an d s pr in g d is ch a rg es  d e cr ea s e ra pi d ly  wi th  d is t an ce  do wn st r ea m o f
t he  was t e di s po sa l s it es  (ORNL 1 99 8) .

3.1.3.2 Floodplain and Wetlands

Bea r Cr e ek  c o mp le te l y tr a ve rs es  th e l en gt h o f bo t h th e p ro po s ed  c on t amin a te d ar e a an d  t he 
b ac kg ro u nd  a r ea , an d  t hu s  i nc lu d es  t h e as so c ia te d  s ec ti o n of  10 0- ye a r fl o od pl ai n .  Ne it he r t he  FRC
f ie ld  o f fi ce  no r la b or at o ry  s tr u ct ur e s wo ul d  b e l oc at ed  in  t h e fl oo d pl ai n .

Numer ou s  wet l an ds  h a ve  b e en  i de n ti fi e d in  BCV.  Mos t of  th es e  a re  s mal l—f ro m a f ew s q ua re  y a rd s
u p to  a b ou t 2  a cr es  (0 .8  ha )—an d  a re  cl as si f ie d a s pa lu s tr in e  f or es t ed , s cr ub -s h ru b, an d eme rg en t 
wet la nd s  ( Co war di n e t al . 1 97 9) .  Wi t hi n th e  p ro p os ed  c o nt ami na te d a re a, we tl an d s ha v e be en 
i de nt if i ed  a t  t hr ee  se pa r at e su r fa ce  sp ri ng s .  Th es e ar e  s ou t h of  Be ar  Cr ee k Ro a d an d  o ut si d e th e 
f lo od pl a in .  We tl an d s ha v e al so  be en  id en ti f ie d o n th e s ev en  tr ib ut a ri es  th at  j o in  Be ar  Cre e k al o ng  i ts 
r ea ch  wi th in  th e pr o po se d  FRC.  Fi ve  of  t he s e ar e  o ut si d e th e  f lo od p la in , a nd  t wo of  th e we t la nd s  l ie 
b ot h wi t hi n a nd  b ey o nd  t h e Be ar  Cr ee k  f lo od p la in .  Do wn s tr ea m o f th e  p ro p os ed  FRC, i n cl ud in g  t he 
s ec ti on  of  Be ar  Cre e k th r ou gh  t h e ba c kg ro un d  a re a , we tl a nd s o cc ur  wi th in  nu me ro u s fl o od pl ai n 
l oc at io n s an d  a t hi g he r e le va ti o ns  i n  s ev er a l tr i bu ta ri e s.  Spe ci es  no rma ll y fo u nd  i n  t he se  we tl a nd s ar e 
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d es cr ib e d in  th e ec o lo gi c al  r is k  a ss e ss me nt  in  Ap pe nd ix  G of  th e BCV Reme di al  I n ve st i ga ti on  Re po r t
( DOE 19 9 7a ).

3.1.3.3 Groundwater

The proposed FRC contaminated and background areas are located in the BCV watershed.
However, the eastern edge of the FRC boundary is located near a groundwater divide.
Groundwater to the east of this divide flows to the east and into the Upper East Fork Poplar Creek
(UEFPC) watershed; groundwater to the west of this divide flows to the west and into the BCV
watershed.  All FRC activities will be conducted west of this divide in the BCV watershed.

Gro un dwa te r f lo w th r ou gh  ro ck s u nd er l yi ng  t h e pr o po se d FRC i n  BCV i s  p ri mar il y t hr ou g h fr ac t ur es 
a nd  d is s ol ut i on  f ea t ur es  (i .e ., ka rs t  f ea tu r es ) i n th e b ed ro c k.  Th e  o ri e nt at io n s of  we ll -c o nn ec t ed 
f ra ct ur e s or  so lu ti o n co n du it s a re  p r ed omin a nt ly  pa ra ll e l to  be dd in g  p la n es  ( i.e ., g e ol og ic a l st r ik e.)
Thi s re s ul ts  in  d omi na nc e  o f st r ik e- p ar al le l  g ro u nd wa te r  f lo w p at hs .  Fr a ct ur e a pe rt u re  wid t h
g en er al l y de c re as es  wi th  de pt h i n al l  f or ma t io ns ;  t hu s, ac ti v e gr ou n dwat e r ci rc u la ti o n de cr e as es  wi th 
d ep th .  Ac ti v e (o r o pe n)  fr ac tu r es  o c cu r at  gr ea t er  d ep t hs  i n  t he  c a rb on a te  memb er s o f th e Kno x
Gro up  a n d th e  May na r dv il l e Li me s to ne  th an  i n  t he  sh al e membe r s of  t h e Co n as au ga  Gr ou p .
The re fo r e, a c ti ve  g r ou nd wat er  c i rc ul a ti on  i s  d ee p er  i n t he se  ca rb on a te  f o rmat io n s.

Fig ur e 3 -5  s h ows a c on ce p tu al  mo de l f or  t he  mo ve men t of  gr ou n dwat er , s ur f ac e wa t er  a n d

Figure 3-5  Conceptual model for movement of groundwater, surface water,
and contaminants
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c on ta mi n an ts  in  BCV (DOE 19 97 a) .  Th e  h yd ro g eo lo g y di ff e rs  s i gn if ic a nt ly  be twee n  t he  sh al e
f or ma ti o ns  ( e .g ., No li ch u ck y Sh a le ) a nd  t he  ca rb o na te  f o rmat i on s (e .g., May na rd v il le  Li me st o ne ).  I n
BCV, th e  c on t ac t be t we en  th e Ma y na rd v il le  Li me st o ne  a nd  th e Nol ic hu c ky  Sh al e ro u gh ly 
c or re sp o nd s t o th e a xi s o f th e v al le y  a nd  ma rk s a  maj or  tr an s it io n f ro m p re do mi n an tl y  l ow h y dr au l ic 
c on du ct i vi ty  sh al e f or ma t io ns  t o  h ig h er  c on d uc ti v it y ca r bo na t e fo rma ti on s .  Gro u nd wa t er  i n t he  s h al e
f or ma ti o ns  g e ne ra ll y  mig r at es  i n  t he  di re ct i on  o f  t he  g e ol og i c st ri k e (g e ne ra ll y  f ro m n or th e as t t o
s ou th ea s t)  u n ti l ev e nt ua l ly  d is c ha rg i ng  t o a  t ri b ut ar y o f Be a r Cr ee k .  Th is  s ur f ac e wat er  c a n en t er  t he 
May na rd v il le  gr ou nd wat er  sy st em th ro u gh  l os i ng  s e ct io ns  of  Be ar  Cre e k.

Key  f ea t ur es  of  t he  sh al e  a nd  c a rb on a te  f or mat io n s ar e d is cu s se d in  th e f ol lo wi n g pa r ag ra ph s ,
f ol lo we d  b y a  d is cu s si on  of  g ro u nd wa t er  q ua l it y i n th e a re a o f th e p ro po s ed  FRC.

Flo w in Pr edo mi na nt l y Sha le  For mat io ns (e .g ., No l ic hucky  Sha l e) 

Alt ho ug h  t he r e ar e n o cl e ar ly  d e fi ne d  a br up t  h yd r ol og ic  an d g eo lo gi c  c ha n ge s in  th e s ha le  f o rmat i on s
wit h de p th , a  g en er a l hy d ro lo gi c  a nd  ge ol og i c st r at ig ra p hy  c a n be  d e fi ne d  t ha t s ep ar a te s th e se 
f or ma ti o ns  i n to  s ha l lo w, in te rme di at e , an d d ee p f lo w re g imes  (Fig ur e  3 -4 ) .  The  bo un d ar y be t we en 
s ha ll ow an d i nt er me d ia te  in te rv a ls  i s  d ef in e d by  a co ns i st en t  c ha ng e  i n g ro un dwa te r g eo ch emi st ry  at 
a pp ro xi mat el y  1 00 -f o ot  ( 3 0- m)  d e pt h t ha t in d ic at e s fl ow is  c o ns id er a bl y s lo we r b el ow th is  d e pt h
( Ha as e 1 99 1;  Dr ei er , Ear l y, a nd  Ki ng  19 93 ).  The  bo un da r y be t we en  i n te rme di at e a nd  d e ep  i nt e rv al s 
i s po or l y de f in ed  a n d is  in di ca t ed  b y  a  c ha n ge  i n  g ro un d wa te r  g eo ch e mi st r y th at  ha s b ee n ob s er ve d 
b et we en  ab ou t  3 28 - a nd  4 9 2- fo ot  (1 00  an d 15 0  m) d ep th  ( Sol omo n et  a l . 19 9 2;  Haa s e 19 9 1;  Dre i er ,
Ear ly , a nd  Ki ng  1 99 3 ).

Mos t fl o w in  th e sh a le  f o rmat io n s oc c ur s in  th e s ha ll ow in te r va l.  Thi s i nt er va l  i nc l ud es  t h e wa t er 
t ab le  i n te rv a l th at  us ua l ly  o cc u rs  c l os e to  th e s oi l- be d ro ck  in te rf a ce .  Mo st  f l ow i n  t he  s h al lo w i nt er v al 
i s pr ob a bl y t hr ou gh  hi gh e r co nd u ct iv i ty  z on e s th a t ma y e xi st  at  t he  so il - be dr oc k  i nt e rf ac e ( So lo mon  e t
a l. 1 99 2 ) or  th ro ug h  o th e r pr ef e re nt i al  f lo w p at h wa ys  i n  t he  be dr oc k .  Fl ow i n t he  s h al lo w i nt er v al  i s
o ri en te d  p re d omin an t ly  a l on g ge o lo gi c al  s tr i ke , wit h di s ch ar g e oc cu r ri ng  at  t he  tr ib u ta ri es  to  Be ar 
Cre ek .

I n th e i nt er med ia te  in te r va l, g e oc he mis tr y d at a i nd ic at e  g re a te r gr o un dwa te r re s id en c e ti me s ; th u s,
g en er al l y sl o we r fl o w be l ow 1 00  fe et  (3 0 m) .  Ho wev er , t he  d i st ri bu t io n o f co nt a mi na n t pl ume s in 
BCV i nd i ca te s  t ha t mor e r ap id  f l ow t h an  p re d ic te d  b y ma j or  i o n ge oc h emis t ry  may  in  p r ef er en t ia l
p at hway s  i n t hi s in t er va l  a nd  ma y oc c ur  u p t o 20 0  f ee t ( 61  m)  i n de p th .  (Nit ra t e fr o m th e S-3  Si te  h as 
mig ra te d  a pp r ox imat e ly  0 .62  mil e s [1  km] or  mo re  si nc e 1 95 0.) 

An up wa r d hy d ra ul ic  gr ad i en t oc c ur s a lmos t e ve ry whe re  i n  t he  sh al e f or ma t io ns  t h at  c r op  o ut  on  t h e
s ou th er n  f la n k of  Pi ne  Ri dg e.  Gro un d wa te r i n de e p fo rma ti on s  i s hy d ra ul i ca ll y c on ne c te d al o ng  t h e
b ed di ng  pl an e s to  r e ch ar g e ar ea s  l oc a te d up - di p a t hi gh e r el e va ti on s  o n Pin e Ri d ge .  As  a  r e su lt ,
d ee pe r f or ma t io ns  t e nd  t o  h av e r ec ha r ge  z on e s fa r th er  u p -s lo p e th an  sh al l ow f or mat io n s, c re a ti ng  th e
u pwar d h yd ra u li c gr a di en t .

Flow in Carbonate Formations (e.g., Maynardville Limestone)

The  May n ar dv i ll e Li mes to n e cr op s  o ut  al on g t he  s o ut he rn  si de  of  t he  BCV f lo or .  Th is  fo rmat i on  a n d
Cop pe r Rid ge  Do lo mi t e ac t  a s a h yd ra u li c dr a in  f o r th e v al le y .  Flo w i n t he se  f o rmat i on s is 
p re do mi n an tl y  a lo ng  ge ol o gi c st r ik e a nd  p ar a ll el  to  t he  ma xi mum h yd r au li c  g ra di e nt .

The  h yd r os tr a ti gr ap h y in  th e ca r bo na t e fo rma ti on s  i s le s s we l l de fi n ed  t h an  t ha t  i n t he  s ha l e
f or ma ti o ns  ( Sol omon  et  a l . 19 92 ) .  Th e sh al l ow i n te rv al  in cl u de s gr o un dwa te r to  ap pr o xi ma te l y 10 0 -
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f oo t (3 0 -m) d ep th .  Fl ow in  t hi s  i nt e rv al  o c cu rs  th ro ug h  a  s y st em o f  i nt e rc on ne c te d f ra ct ur e s an d 
s ol ut io n  c on d ui ts  a n d ca v it ie s a nd  i s  c lo se l y as s oc ia te d  wit h  f lo w i n Be a r Cr ee k .  Th e ch an n el  o f  Bea r
Cre ek  i s  o ne  of  t he  ma in  hy dr au l ic  c o nd ui ts  in  t h is  s ys t em.  In  t hi s  i nt e rv al , g ro un d wa te r f lo w i s
r el at iv e ly  r a pi d.

The  i nt e rmed i at e in t er va l  o cc ur s  b et wee n ap p ro xi mat el y 1 00 -f o ot  a nd  32 8- f oo t (3 0 -m a n d 10 0- m)
d ep th .  So lu t io n ca v it ie s  a nd  s o lu ti o n- en la r ge d f ra ct ur e s ex i st  i n t he  Ma yn ar dv i ll e Limes to n e in  th is 
i nt er va l  a nd  ar e pr o ba bl y  wel l c on ne c te d by  ot he r  f ra ct u re s.  Bec au s e of  it s de p th , t hi s zo n e is  is ol at e d
f ro m di l ut io n  e ff ec t s se e n in  s h al lo wer  z on e s.  Thu s, f l ow r a te s ar e  p ro b ab ly  s l ower  th an  t h os e i n th e
s ha ll ow in te r va l, b u t co n ta mi na n t pl u me s ar e  mor e  p er si s te nt  an d ex t en d f ar th er  al on g  t he  v a ll ey .
Thi s zo n e co n st it ut e s an  impo rt a nt  c o nt amin a nt  t r an sp or t  p at h wa y.

I n th e d ee p i nt er va l  ( gr e at er  t h an  3 2 8- fo ot  [1 00 - m]  d ep t h) , f lo w th r ou gh  fr ac tu r es  d o mi na te s 
g ro un dwa te r mov emen t , an d  f lo w z on es  be co me  le ss  fr eq ue n t as  fr ac tu r e de n si ty  d e cr ea s es  wit h 
d ep th .

Groundwater Quality

The  p ro p os ed  co nt ami na te d  s it e i nc lu d es  p or t io ns  of  t he  co mmi ng le d p lu me  of  g ro u nd wa t er 
c on ta mi n at io n  i n th e  Nol i ch uc ky  Sh al e  a nd  Ma yn ar d vi ll e Limes t on e (4 9 0 ac r e fe et  [6 00 ,00 0 cu b ic 
met er s]  of  c o nt amin a te d g ro un dwa te r)  th at  o r ig in a te d pr e do mi n an tl y f ro m t he  S-3  Di sp o sa l Po n ds  a n d
t he  BY/ BY.  The  BCBG i s a ls o a s ou rc e  o f gr o un dwa te r co n ta mi n at io n a nd  d e ns e no n aq ue o us  p ha s e
l iq ui d ( DNAPL) in  BCV, b u t th e BCBG i s no t i nc lu d ed  i n t he  FRC bo un d ar y.  Con ta min an t s in  t h e
c ommi ng l ed  S- 3 Di sp o sa l Pon ds  a n d BY/ BY p lu me in c lu de  u r an iu m, Tc 9 9, s tr on t iu m, ni tr at e , ba r iu m,
c ad mi um, b or o n, mer c ur y, ch ro mi u m, VOCs  a nd  ot he r  i no rg a ni cs  an d ra d io nu c li de s.  The  S-3 
Dis po sa l  Pon d s si te  is  a  so ur ce  of  a l l of  t h es e c on ta mi n an ts .  Th e BY/ BY si te  h a s co n tr ib ut e d
p ri ma ri l y ur a ni um a n d VOCs.  Th e re  a r e 57 0 a cr e f ee t (7 0 0,00 0  m3 )  o f co n ta mi n at ed  g r ou nd wat er 
f ro m th e  S-3  si te  a n d 57  ac re  f e et  ( 7 0,00 0 m3 )  o f co n ta mi n at ed  g r ou nd wat er  f r om t h e BY/BY.

The  S-3  Po nd s  Sit e a nd  BY/BY ar e  l oc a te d on  to p o f th e Nol ic h uc ky  Sh al e, an d hi s to ri c al  was t e
d is ch ar g es  h a ve  c on t amin a te d gr o un dwa te r be n ea th  th e wa s te  s i te s.  Due  t o  t he  h i gh  d i ss ol ve d  s ol i ds 
c on te nt s  o f t he  l iq u id  wa st es  d i sp os e d at  t h e S- 3  Pon ds  Si te , c on ta min at i on  h as  mi gr a te d to  de pt h s as 
g re at  a s  2 00  fe et  ( 6 0 m)  in  t he  No li c hu ck y Sha le .  Th e S-3  Po nd s Si t e is  lo ca te d  o n a  g ro un d wa te r 
d iv id e s o co n ta mi na t io n h as  mig r at ed  bo th  t o  t he  we st  a n d ea s t.

Con ta mi n an ts  mi gr at e  a wa y  f ro m t he  wa st e di s po sa l  u ni ts  th ro u gh  a  n u mb er  of  p at h wa ys .
Con ta mi n at ed  sh al lo w g ro u nd wa te r  a t s ou rc es  ab ov e  t he  No li ch u ck y Sh a le  mi gr at es  th ro u gh  f ra c tu re s 
a lo ng  g e ol og i ca l st r ik e a nd  d is c ha rg e s to  t r ib ut a ri es  o r  d ir e ct ly  t o  Bea r  Cre ek , c au s in g th e  t ri b ut ar ie s 
a nd  Bea r  Cre e k to  b e co me  co nt ami na te d .  Con t amin a nt s in  de ep  gr ou nd wat er  in  t he  No li c hu ck y Sha le 
a ls o mi g ra te  th ro ug h  f ra c tu re s a lo ng  ge ol og i c st r ik e an d  d is c ha rg e t o tr i bu ta ri e s.  Howev er ,
c on ta mi n an t p at hway s  i n t he  d ee p  g ro u nd wa te r  c an  un de rf l ow p r ox imal  tr ib u ta ri es  an d/ o r sp ri n gs  a n d
b e a so u rc e o f co nt a mi na t io n in  ne ig h bo ri ng  tr ib u ta ry  s u bwat e rs he ds .

Aft er  e n te ri n g tr ib u ta ri e s, c on t amin a nt s mi g ra te  in  s ur f ac e wat er  d i re ct l y to  Be ar  Cr ee k.  Bea r Cre ek 
i nt er mi t te nt l y lo se s  a nd  ga in s wat er  fr om g r ou nd wat er  i n  t he  Ma yn ar d vi ll e  Limes t on e t hr ou gh o ut  t h e
l en gt h o f th e  v al le y .  Lo si ng  r e ac he s  o f Be a r Cr e ek  c au s e gr o un dwat e r co n ta mi na t io n i n th e
May na rd v il le  Li me st o ne .  Ga in in g  r ea c he s of  Be ar  Cr ee k a re  a s so ci at e d wi t h la rg e  s pr i ng s at  th e b as e
o f Ch es t nu t Rid ge , s ome o f wh ic h  h av e  c on ta min at e d di sc h ar ge .
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Sur fa ce  wa te r  i n Be a r Cr e ek  a nd  sh al l ow g ro u nd wa t er  i n t he  Ma yn ar dv i ll e Limes to n e co n st it ut e  9 6
p er ce nt  of  wa te r fl o wi ng  al on g t he  v a ll ey .  Co nt a mi na nt s  i n t he se  me di a p at hway s  a re  qu ic kl y  d il u te d
b y ra pi d  r ec h ar ge  o f  r ai n wa te r a nd  i n pu ts  f r om n o nc on ta min at e d tr ib u ta ri e s.

Dee p gr o un dwa te r in  th e May na rd v il le  Li me st o ne  ( 1 00 - to  30 0- f oo t [3 0  t o 9 0 m]  d e pt h)  co ns ti t ut es 
l es s th a n 4 p er ce nt  of  wa te r fl o wi ng  al on g t he  v a ll ey .  Co nc e nt ra ti o ns  o f  c on ta min an t s in  t h is  a n d in 
t he  d ee p  g ro u nd wa te r  p at h wa y ar e  n ot  at te nu a te d a s ra pi d ly  a s  t ho se  in  s h al lo w g ro un d wa te r.  Thi s 
p at hway  is  a n  i mp or t an t s ou rc e o f lo n g di st a nc e g ro un dwa te r t ra ns po r t al o ng  t he  va ll e y.

Con ta mi n an t c on ce nt r at io n s in  s h al lo w g ro un d wa te r  i n th e  Nol i ch uc ky  Sh al e  a nd  t h e Ma y na rd vi l le 
Limes to n e an d  i n su r fa ce  wa te r a re  d i lu te d b y re c ha rg e d ur in g  s to rm ev en t s, a nd  sh ow se as on a l tr e nd s
o f lo we r  c on c en tr at i on s d ur in g p er io d s of  h i gh  r a in fa ll .

3.1.4 Ecological Resources

The  f ol l owin g  s ec ti o n id e nt if ie s  a nd  de sc ri b es  t h e te rr e st ri a l, a nd  aq ua t ic  r es o ur ce s  t ha t o cc ur  in  BCV
a nd  n ea r  t he  pr op os e d co n ta mi na t ed  a r ea  a nd  ba ck g ro un d a re a.

3.1.4.1 Terrestrial Resources

The  v eg e ta ti o n of  t h e ORR i s pr i ma ri l y se co n d- gr o wt h ha r dwoo d  o ak -h i ck or y  f or es t  t ha t  i s mo s tl y
d is tr ib u te d o n ri dg e s an d  d ry  s l op es .  Vi rg i ni a a nd  s ho r tl ea f  p in es  ar e a ls o co mmo n, pa rt ic u la rl y  i n
a re as  t h at  we re  c le a re d a nd  f ar med  b e fo re  1 9 42 .  Th e ORR p ro v id es  h a bi ta t  f or  a  la rg e  n umbe r  o f
a ni ma l s pe ci e s, i nc l ud in g  a bo ut  60  r e pt il ia n  a nd  amph ib i an  s p ec ie s, mo re  th an  1 5 2 sp e ci es  o f  b ir d s
( in cl ud i ng  3 2  s pe ci e s of  wa te rf o wl , wad in g b ir ds , a nd  s h or eb i rd s) , a nd  a b ou t 40  ma mma li an  s p ec ie s .
Hab it at s  s up p or ti ng  th e g re at es t  n umb er  o f s pe ci e s ar e t ho se  do mi na t ed  b y  h ar dwo od  f o re st s a nd 
wet la nd s .  We tl an d a re as  wi th in  th e ORR c on s is t mos tl y o f sma ll  s wa mpy  a r ea s, g e ne ra l ly  l es s  t ha n 
3 0 fe et  (9  m)  wid e, wi th i n an d a ro un d  maj or  dr ai n ag e ba s in s ( DOE 19 9 7a ).

Bea r Cr e ek  Va ll ey , t he  l o ca ti on  of  t h e pr op o se d FRC, li e s ou t si de  t h e ma i n Y- 12  Pl an t  c ompl e x cl o se 
t o ar ea s  o f p ot en ti a l ec o lo gi ca l  s en s it iv it y .  Be fo re  1 9 40 , mos t of  BCV was  c le a re d a nd  u se d  f or 
a gr ic ul t ur e ( So ut hwo rt h e t al . 1 99 2) .  Cu rr e nt ly , a bo ut  65  p e rc en t o f th e  BCV wa te rs h ed  i s woo de d ,
wit h co mmo n v eg et at i on  b e in g pr e do mi n an tl y o ak  a n d oa k- h ic ko r y as so c ia ti o ns  o n t he  u p pe r sl o pe s
a nd  r id g et op s  a nd  p l an te d  p in e a lo ng  th e cr e ek  a n d fl oo d pl ai n  a re a ( Mc Ma s te r 19 6 7) .  Ol d fi e ld  a n d
g ra ss la n d ha b it at  z o ne s a re  a ls o  p re s en t.  Thu s e le me nt s  o f t he  maj o ri ty  of  wil d li fe  ha bi ta t  t yp e s an d
t he  e xp e ct ed  te rr es t ri al  fa un a f ou nd  on  t he  ORR o cc ur  i n  BCV (Wel ch  19 89 ) .  Har d wo od  an d mi x ed 
h ar dwoo d /c on i fe r ha b it at s  a re  t h e mo s t ab un d an t o f th e h ab it a t ty pe s  i n t he  Bea r  Cre e k wa te r sh ed ,
f ol lo we d  b y p in e pl a nt at i on  a nd  gr as s la nd  h a bi ta t s, wit h  c on s id er ab l e ri p ar ia n h ab it a t al on g  t he  le ng th 
o f Be ar  Cr ee k .  Spe c ie s c ommo nl y  f ou n d in  t h es e h ab it at s  a re  de sc ri b ed  i n  t he  e c ol og i ca l ri s k
a ss es sme nt  i n  App en d ix  G of  t he  BCV Remed ia l  I nv e st ig at i on  Re po rt  ( DOE 1 9 97 a) .

Acc or di n g to  th e U.S. Fi s h an d Wil dl i fe  Ser v ic e, th e gr a y ba t  ( Myo ti s g ri se s ce ns )  a nd  t h e In d ia na  b a t
( Myo ti s s od al i s) , wh ic h  a re  on  t he  fe de r al  e nd a ng er e d sp ec i es  l i st , ma y  i nh a bi t ar e as  n e ar  t he 
p ro po se d  FRC (App en d ix  E) .  Avi a n sp e ci es  t h at  h a ve  b ee n  o bs e rv ed  o n  t he  ORR an d  may  be  p re s en t
i n th e BCV a r e th e Coo pe r 's  h awk  ( Acc ip te r  c oo p er ii )  a nd  t h e sh a rp -s hi n ne d h awk (A. st ri a tu s) , bo th 
l is te d b y th e  Sta te  of  Te nn es se e  a s t hr ea te n ed ; a nd  t he  re d- s ho ul de r ed  h a wk  ( But eo  l i ne at u s) , li st e d by 
t he  s ta t e as  in  n ee d  o f man ag eme nt  ( Kro od sma  1 98 7 , Mi tc h el l e t al . 1 99 6) .  Th e s ou th e as te rn  sh re w
( S or ex  l o ng ir o st ri s) , wh ic h  t he  st at e l is ts  as  i n n ee d o f ma na g emen t , an d t he  p i ne  s na k e (Pit uo ph i s
mel an ol e ua s) , wh ic h  t he  st at e l is ts  as  t hr e at en e d, h av e  b ee n  d oc ume nt ed  in  BCV (Mit c he ll  e t  a l.
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1 99 6) .  Th e Ten ne ss e e da c e is  l i st ed  by  t he  St at e  o f Te n ne ss e e as  i n  n ee d  o f ma n ag eme nt , an d  o cc u rs 
t hr ou gh o ut  mo st  o f Bea r Cre ek .  It s h ab it at  is  p r ot ec te d  b y t he  Sta t e of  Te nn es s ee  ( Sta rn es  an d Etn ie r
1 98 0) .

Rar e pl a nt  s p ec ie s t ha t o cc ur  i n  BCV in cl ud e  t he  Ca na da  li ly  (Lil iu m c an ad e ns e) , wh ic h  t he  st at e l is ts 
a s th re a te ne d , an d t he  s o ut he rn  re in  or ch id  (Pla ta nt h er a f la va ) , wh ic h  t he  st at e l is ts  as  a  s p ec ie s  o f
s pe ci al  co nc e rn .  An  u nc o mmon  a q ua ti c  p la nt , Oro nt iu m a qu a ti cu m, a ls o o cc ur s  i n BCV.  I n  a dd it i on ,
t he  Che s tn ut  Ri dg e Who rl e d Ho rs e -Bal m For es t , wh i ch  o ve r la ps  th e so u th ea s t bo rd e r of  th e
e xp er ime nt al  pr oj ec t  a re a , co nt a in s g in se ng  (Pan ax  q u in qu i fo li us ) , wh ic h  i s l is te d a s sp e ci al  c o nc er n 
i n Te nn e ss ee  du e to  co mme rc ia l e xp lo i ta ti on , a nd  wh or le d  h or s eb al m ( Col li ns o ni a v er ti ci l la ta ) , wh ic h 
i s co ns i de re d  t o be  gl ob a ll y ra r e by  th e Na t ur e Con se rv a nc y. Na tu ra l  c ommun it ie s  o f c on ce rn  wi th i n
t hi s tr a ct  i n cl ud e mes ic  ha rd wo o ds .  La nd sc a pe  e l emen ts  of  c o nc er n i nc lu d e ma tu r e fo r es t, s t ee p
s lo pe s, an d moi st  r a vi ne s .

The  Oak  Ri dg e  Nat io n al  En vi ro nme nt al  Re se ar c h Pa r k (NERP) se r ve s as  an  o u td oo r l ab or a to ry  a n d
e nc ompa s se s a pp ro xi mat el y  2 2,50 0  a cr e s (9 10 0  h a)  of  t he  34 ,5 1 6- ac re  (1 3,9 68 -h a)  ORR.  I t is  on e o f
s ev en  DOE NERPs  a cr o ss  t h e co un t ry .  A po rt i on  o f  t he  Oa k Ri d ge  NERP o ve r la ys  t h e Y- 1 2 ar ea  of 
r es po ns i bi li t y, a nd  ov er l ap s wi t h th e  wes te r n an d  s ou th e rn  p o rt io ns  of  t h e pr op o se d c on ta mi n at ed  ar ea 
a nd  a ll  of  t h e ba ck g ro un d  a re a.  The  DOE NERP pr o vi de  o p po rt u ni ti es  fo r e nv ir on men ta l  s tu di e s on 
p ro te ct e d la n ds  t ha t  a ct  as  b uf f er s a ro un d DOE f a ci li ti e s.  The y ar e  u se d  t o ev a lu at e  t he  e n vi ro n me nt al 
c on se qu e nc es  of  e ne r gy  u s e an d d ev el o pmen t a s we l l as  t h e st r at eg ie s  t o mit ig at e  t he s e ef fe c ts .  Th e
r es ea rc h  p ar k s ar e a ls o u se d to  de mo n st ra te  po ss i bl e en v ir on men ta l a nd  l a nd -u se  op ti o ns .

DOE h as  ma de  a co mmi tmen t  t o pr e se rv e  b io lo g ic al  di ve rs i ty  t h ro ug h p ro te c ti on  o f  s pe c ia l ha b it at s 
o n th e ORR s u ch  a s h ab it a t of  r a re  p l an ts  o r  a ni mal s, v e ge ta t io na l c ommu n it ie s r ep re s en ta ti v e of  th e
Sou th er n  App a la ch ia n s, a n d ve ge t at io n al  c ommun it i es  u nc o mmon  in  t he  ar ea .  Sp ec i al  h a bi ta ts  on  t h e
ORR a re  pr ot e ct ed  t h ro ug h  Nat io n al  En vi ro nme nt al  Re se ar c h Na t ur al  Ar ea  o r  Ref er e nc e Are a
d es ig na t io ns .  Th e e nt ir e  l en gt h  o f Bea r Cr e ek , f ro m it s  b eg i nn in g i n th e  p ro po s ed  FRC th ro u gh  t h e
b ac kg ro u nd  a r ea , is  a de s ig na te d  Aqu a ti c Na t ur al  Ar ea .  Th e Che st nu t  Rid g e Wh or l ed  Ho rs e- Ba l m
For es t, de sc r ib ed  i n  t he  pr ev io u s se c ti on , i s al s o a de s ig na t ed  Nat i on al  En vi ro n me nt a l Re se a rc h
Nat ur al  Ar ea , a s is  th e Bea r Cr e ek  Sp ri ng  Ar ea , whi ch  i s  j us t  s ou th  of  t h e we st e rn  e n d of  t h e pr o po se d
FRC.

Spe ci es  of  c o nc er n i n th e  Bea r Cre ek  Sp ri ng  Ar ea  in cl ud e  t ub e rc ul ed  re in - or ch id  (Pla ta nt h er a f la va 
v ar . h er bi ol a )  l is te d  a s t hr ea te n ed  i n  Ten ne s se e, go ld en  se al  ( Hyd ra st i s ca n ad en si s )  l is te d  a s s pe ci al 
c on ce rn  in  Te nn es se e  d ue  to  c ommer ci a l ex pl o it at i on , gi n se ng  (Pan ax  q u in qa u if ol iu s )  l is te d  a s s pe ci al 
c on ce rn  in  Te nn es se e  d ue  to  c ommer ci a l ex pl o it at i on , an d  who r le d ho r se ba l m (Col li ns o ni a
v er ti ci l la ta )  c on si d er ed  to  b e g lo ba l ly  r ar e  b y t he  Nat u re  Co ns er va n cy .  Na tu ra l  c ommun it ie s  i nc l ud e
mes ic  h a rd wo o ds , mi x ed  p i ne  a nd  ha rd woo ds , a nd  me ad ows.  Lan d sc ap e e le me n ts  o f c on ce r n in cl u de 
wet la nd s , sp r in gs , s ee ps , p on ds , mat ur e  f or e st s, a n d fo r es te d r oc k o ut cr op s .

The  e nt i re  ORR, i nc l ud in g  t he  Y- 12  Ar ea , is  de si g na te d a s a Wil dl if e  Man a ge me nt  Ar ea  th ro ug h  a 
c oo pe ra t iv e a gr ee me n t be t we en  DOE Oa k  Rid ge  Op er a ti on s a nd  t h e Te nn e ss ee  Wi ld li f e Re s ou rc es 
Age nc y.  Thi s  a gr ee men t p ro vi de s  f or  ma na ge men t o f ga me  an d n on -g ame  wil d li fe  o n  t he  ORR.

Wil dl if e  man a ge me nt  in cl u de s ga me sp e ci es  ma na ge men t (p a rt ic u la rl y r ed uc t io n of  th e whi te -t a il 
d ee r he r d) ; s pe ci es  ri ch n es s ma n ag eme nt  ( en s ur in g  r es er v at io n  wil dl i fe  r e si de nt s  a re  ma in ta i ne d i n
v ia bl e n umbe r s) ; fe a tu re d  s pe ci e s ma n ag emen t  ( in t ro du ct i on /r e st or at i on  o f  n at iv e  s pe c ie s) ; t hr ea t en ed 
a nd  e nd a ng er e d sp ec i es  ma na ge me n t (i d en ti fy i ng  a n d pr ot e ct in g  i nd iv i du al s , ha bi t at , a nd  f ac t or s t ha t
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c re at e a nd  ma in ta in  pa rt i cu la r h ab it a ts );  a n d pe s t ma na g emen t  ( ev al u at in g  c ur re n t la n d us es  an d t ho se 
u nd er  c o ns id e ra ti on  fo r p ot en ti a l wi l dl if e p ro bl e ms ).

A p or ti o n of  th e Y- 1 2 Ar e a, i nc l ud in g  t he  we st er n  p or ti o n of  th e pr o po se d  c on ta min at e d ar ea  an d a ll 
o f th e b ac kg r ou nd  a r ea , i s op en  to  d e er  h un t in g f or  s ix  da ys  ea ch  y e ar .  Th e hu n t is  co nd uc t ed  t o 
c on tr ol  th e d ee r po p ul at i on  a nd  to  h e lp  min i mi ze  th e nu mbe r o f de er / ve hi c le  c ol l is io n s.  Tu r ke y
h un ti ng  be ga n  o n th e  ORR in  Apr i l 19 9 6.  Th e  h un t  c on si s ts  o f  o ne  s c ou ti n g Sa tu r da y f ol lo we d  b y
t wo  h un t in g wee ke nd s .  Th e tu rk e y hu n ti ng  a r ea  i s  t he  s a me  a s  t he  d e er  h u nt in g a re a o n th e ORR.

3.1.4.2 Aquatic Resources

Nin et ee n  s pe c ie s of  fi sh  ha ve  b e en  f o un d in  qu an t it at iv e  mon i to ri ng  ef fo r ts  c on d uc te d  a t se v en  s i te s
a lo ng  a l mo st  th e en t ir e l en gt h o f Be a r Cr ee k ; so me fi sh  co mmu ni ti es  ha ve  sh own e vi de n ce  o f
d eg ra de d  c on d it io ns  (Sou t hwor th  et  a l . 19 92 ;  Hin z ma n et  al . 1 99 5) .  Mi nn o ws  a re  th e p re do mi n an t
f is h fo u nd  i n  t he  u p st re a m re ac h es  o f  t he  c r ee k.  Downs t re am of  t he  lo ca t io n of  th e p ro po se d 
b ac kg ro u nd  a r ea , no r th er n  h og su c ke r ( Hyp en te l iu m n ig ri ca n s) , wh it e  s uc k er  ( Cat as to mus 
c omme rs o ni ) , an d r oc k b as s (Amb lo pl i te s r up es tr i s)  a re  mo re  c o mmon .  Th e Ten ne ss e e da c e
( Pho xi nu s  t en n es se en s is ) , li st e d by  Te nn es s ee  Wi ld li fe  Re so u rc es  Ag en cy  as  i n n ee d o f ma na g emen t ,
was  f ou n d at  al l si t es  e x ce pt  n e ar  t h e co nf l ue nc e  o f Be a r Cr e ek  a nd  EFPC.  St ud i es  h a ve  s ho wn th a t,
n ot  o nl y  d id  th e nu mbe r o f fi sh  sp ec i es  i nc r ea se  fr om 1 9 88  t o  1 99 3, bu t t he  f re q ue nc y  o f oc c ur re n ce 
a ls o in c re as e d be twe en  1 9 84  a nd  19 87 .  Re ce n t st u di es  c o nc lu d e th at , whi l e mu ch  of  Be ar  Cre e k st i ll 
h as  l imi te d f is h fa u na  ( l ow s pe c ie s r ic hn es s ), i t  i s ch a ra ct e ri ze d b y ro b us t po p ul at i on  p ar a me te r s (h ig h 
d en si ti e s an d  b io ma s s) .

The  b en t hi c i nv er te b ra te  fa un a, wh ic h  i s ri c h an d  d iv er s e at  th e do wns tr e am s ec t io ns  of  Bea r  Cre e k,
s ho ws  c o ns id e ra bl e i mp ac t  n ea r t he  h e ad wa te r s.  Qua nt it a ti ve  sa mp li n g of  be nt hi c  i nv e rt eb ra t es 
s ho we d a  p at t er n of  in cr e as in g d en si t y, b io mas s, an d ta x on omi c di ve r si ty  an d ri c hn es s  wit h i nc re a si ng 
d is ta nc e  d own st re am fr om th e up p er mo s t sa mp l in g s it e (So ut hwo rt h et  al . 1 99 2) .

3.1.5 Archaeological, Cultural, and Historic Resources

Und er  t h e Na t io na l His to r ic  Pre s er va t io n Ac t , th e  Nat io n al  Re gi st er  of  Hi st or ic  Pl ac e s (NRHP) wa s 
e st ab li s he d t o pr ot e ct  i mpo rt an t  c ul t ur al  r e so ur c es .  A li st i ng  i n t he  NRHP p ro v id es  re co gn i ti on  th at  a 
p ro pe rt y  i s o f si gn i fi ca n ce  t o t he  n a ti on al , s ta t e, o r c ommu n it y, a n d re q ui re s c on si d er at io n  i n t he 
p la nn in g  o f f ed er al  or  f e de ra ll y  a ss i st ed  p r oj ec t s.

Cul tu ra l  r es o ur ce s wit hi n  t he  Y- 12  a r ea  o f r es po n si bi li t y in c lu de  s e ve n c emet er i es ; o ne  p re h is to r ic 
s it e, wh ic h i s no t e li gi b le  f or  in cl u si on  i n  t he  NRHP a nd  whi c h ha s  a n un d et er min ed  c u lt ur a l
a ff il ia t io n;  an d 22  pr e- Wor ld  Wa r II  st ru ct u re s, fo ur  o f  whi c h ar e e li gi b le  f or  in cl u si on  i n  t he  NRHP.
A c ul tu r al  r e so ur ce s  e va l ua ti on  of  p r ev io us l y re c or de d a nd  i n ve nt or i ed  s i te s wi t hi n p or ti on s  o f t he  Y-
1 2 ar ea  of  r e sp on si b il it y  h as  b e en  p r ep ar ed  bu t h as  n ot  be en  pu bl is h ed .

One  o f t he  s e ve n ce met er i es , th e  Cur r ie r Ce met er y , is  l o ca te d  n ea r t he  we st er n b ou nd a ry  o f t he 
p ro po se d  b ac k gr ou nd  ar ea  in  BCV.  Th e  Cox -Co pe la n d Ce me t er y a nd  t he  Do ug l as  Cha p el  Ce me te ry 
a re  n ea r  b ut  ou ts id e  o f t he  wes t er n a nd  n or t he rn  bo un da r ie s o f th e p ro po s ed  FRC, r es p ec ti ve l y.  The se 
c emet er i es  a r e pr ot e ct ed  by  l aw, man a ge d by  th e Y-1 2 En v ir on men ta l Man ag e me nt  De pa rt men t, a n d
o pe n to  re la t ed  f ami li es .
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One  p re - Wo rl d  War  I I  s tr u ct ur e s it e ( 85 2A) i s cl o se  t o t he  n o rt hwes t er n e dg e of  th e p ro po se d 
c on ta mi n at ed  ar ea .  No  d e ta il s a re  a v ai la bl e  f or  th is  s i te , b ut  i t i s de s ig na te d  a s n ot  b ei n g e li gi bl e  f or 
i nc lu si o n in  th e NRHP.

Acc or di n g to  th e Te n ne ss e e Hi st o ri ca l  Commi s si on , t he re  ar e n o NRHP- li st e d or  NRHP-e l ig ib le 
p ro pe rt i es  a f fe ct ed  by  t h e pr op o se d FRC ( Ap p en di x  E).

3.1.6 Land Use, Recreation, and Aesthetic Resources

As di sc u ss ed  in  Sec t io n 3 .1 .1 , t he  p r op os ed  co nt a mi na te d  a re a  a nd  b a ck gr o un d ar e a li e  wit hi n  t he 
BCV, wh i ch  i s  l oc at e d on  th e DOE ORR in  And e rs on  an d Ro a ne  c o un ti es .  Th e  r es id e nt ia l  s ec ti o n of 
Oak  Rid g e fo r ms  t he  no rt h er n bo u nd ar y  o f th e  ORR.  Th e TVA’s  Me lt on  Hi ll  an d Wa t ts  Ba r
r es er vo i rs  o n  t he  Cl in ch  an d Te n ne ss e e ri ve r s fo r m th e e as te r n, s ou t he rn , a nd  we st er n  b ou nd a ri es .
Oak  Rid g e an d  t he  ORR ar e  a bo ut  23  mi le s (3 7  k m)  we st  o f  t he  ce nt er  of  Kn ox vi ll e , 12  mi le s ( 19  k m)
s ou th we s t of  Cl in to n , an d  7  mil e s (1 1  k m)  n o rt he a st  o f Kin gs t on .

The  a re a  i s l in ke d b y In t er st at e s 40  an d 75 , whi c h in te r se ct  in  Kno x vi ll e .

BCV, bo r de re d  b y Pi n e Ri d ge  o n t he  n o rt hwes t  a nd  by  Che s tn ut  Ri dg e o n th e  s ou th e as t, is 
a pp ro xi mat el y  1 0 mi l es  ( 1 6 km) l on g, sp an ni n g th e  d is ta n ce  f r om t he  ea st e rn  e nd  of  t h e Y- 12  Pl an t  t o
t he  Cli n ch  Ri ve r on  th e wes t.  The  e a st er n p or ti o n of  t h e va l le y is  on  ORR la nd  an d t he  wes t er n
p or ti on  (i .e ., th e Gra ss y  Cre ek  wa te r sh ed ) i nc lu d es  TVA an d p ri va te  la nd .  Th e p ro po s ed 
c on ta mi n at ed  ar ea  a n d ba c kg ro un d  a re a  l ie  s o le ly  wi th in  th e Bea r Cr e ek  wa te rs he d .

Rec re at i on al  us es  o f  t he  su rr ou n di ng  ar ea  i n cl ud e  f is hi n g, b o at in g, hu nt i ng , an d  c amp in g.  Mel to n  Hil l
Lak e, wh ic h d el in ea t es  t h e so ut h er n b ou nd ar y  o f t he  ORR, i s t he  c lo s es t maj or  wa te r b od y fo r 
r ec re at i on al  us es .  Ma jo r  l ak e r ec re a ti on al  ar ea s  wit hi n  a  5 - mi le  ( 8 -k m)  ra di us  of  BCV in cl u de  Cl ar k
Cen te r Par k, Me lt on  Hi ll  Pa rk , Sol wa y  Pub li c  Use  Ar ea , Haw Ri dg e Pa r k, Oa k Ri dg e  Mar i na , an d 
Gui nn  Ro ad  Pa rk .  Ad di ti o na l re c re at i on al  a r ea s i nc lu de  ne ig h bo rh oo d  p ar k s an d c iv ic  ce nt er s 
man ag ed  by  t h e ci ty  of  Oa k Ri dg e .  Co nt ro ll e d de e r an d t ur ke y  h un ts  ar e h el d an n ua ll y  o n th e  ORR
b ut  a re  no t a ll owed  in  a r ea s immed ia t el y ad j ac en t  t o th e  Y-1 2  Pla nt  or  i t s di sp o sa l a re as  i n  BCV.
Wit hi n t he  f o ot pr in t  o f t he  p ro p os ed  FRC, t h er e a re  n o r ec re a ti on al  us es  of  Bea r  Cre e k.

Muc h of  th e r eg io n i n wh i ch  t he  pr op o se d co n ta mi n at ed  a r ea  a n d ba ck g ro un d  a re a a re  l o ca te d,
b et we en  th e wes t en d  o f t he  Y-1 2  p la n t an d t he  j u nc ti on  of  Be ar  Cre e k Ro a d an d Sta te  Ro ut e 9 5, h a s
s ec on d- g ro wt h  h ar dwo od  f o re st .  Ne ar  th e Y- 1 2 pl a nt , de v el op e d ar ea s  a ss o ci at ed  wi th  th e S- 3  Pon d s
Sit e an d  was t e co nt r ol  a r ea s ar e  o pe n  a nd  h i gh ly  vi si bl e .  Mo we d gr a ss y a re as  s u rr ou n d th es e  mor e 
d ev el op e d po r ti on s.  Thu s , vi su a l re s ou rc es  ra ng e  f ro m r el at i ve ly  c l os ed  fo re st s  t o d ev el op e d ar e as 
t ha t in c lu de  wa st e c on tr o l ar ea s  a nd  st or ag e  y ar d s fo r s cr ap  me ta l a nd  o t he r ma t er ia l s.

3.1.7 Socioeconomic Conditions

Ove r 80  pe rc e nt  o f ORR e mpl oy ee s  l iv e  i n fi v e co u nt ie s s ur ro u nd in g t he  ORR;  i .e ., An d er so n, Kn ox ,
Lou do n, Mo rg a n, a nd  Ro an e  c ou nt i es ).  The  t o ta l p op ul at i on  o f  t hi s f iv e- c ou nt y a re a was  5 17 ,15 8 i n
1 99 2.

The  t ot a l 19 9 7 la bo r  f or c e in  t h e fo u r- co un t y ar e a, e xc l ud in g  Mor ga n  Cou n ty , ev a lu at e d by  DOE in 
1 99 8 wa s  2 80 ,19 0.  I n 19 9 5, t he  av er a ge  p er  ca pi t a in co me fo r  t he  f o ur -c o un ty  a r ea  wa s $2 0,7 71 ,
whi le  t h e Te n ne ss ee  st at e  a ve ra g e wa s  $ 21 ,0 6 0.  Per  c ap i ta  i n co me  i n  t he  ar ea  r a ng ed  fr om $ 2 3,10 7  i n
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Kno x Co u nt y t o $1 8,7 49  i n  Roa ne  Co un t y.  Pe r  c ap i ta  i nc o me  i n  Kno x Cou nt y  a nd  An de rs o n Co un t y
( $2 1,62 1 ) we r e hi gh e r th a n th e s ta te  av er ag e , wh i le  b ot h  Roa n e Co un t y an d  Lou do n  Cou n ty 
( $1 9,60 6 ) fe l l be lo w t he  av er ag e  i nc o me  f or  th e s ta te .  Pe r c ap it a i nc ome  i s ty p ic al l y hi gh e r in  th e ci t y
o f Oa k Rid ge  th an  i n  s ur r ou nd in g  c ou n ti es , r ef le c ti ng  t h e hi g he r le v el  o f  e du ca t io n i n Oa k Rid ge  an d
t he  c on c en tr a ti on  o f  r es i de nt s e mp lo y ed  b y DOE a n d it s c on tr a ct or s ( DOE 1 99 2) .  Re ce n t do wn s iz in g 
a t th e DOE f a ci li ti e s in  Oa k Ri d ge  i s  a  c on c er n o f lo ca l  c ommun it ie s , an d  s ig ni f ic an t  e ff or t s ar e 
u nd er wa y  t o a tt ra ct  ne w i nd us tr i es  a n d bu si n es se s . (DOE 19 99 a , DOE 1 99 7b ) .

3.1.8 Human Health

A b as el i ne  h u ma n he a lt h r is k as s es sme nt  h as  be en  co nd uc t ed  a s  p ar t o f th e  BCV Re me di a l
I nv es ti g at io n  ( DOE 1 99 7a ) .  The  da ta  fo r th e  e nt i re  v al l ey  we re  d iv i de d i nt o fo u r fu n ct io na l  a re a s
( FAs)  f o r an a ly si s b as ed  on  l oc a ti on  an d/ or  co nt a mi na nt  so ur c e.  Th e  p ro p os ed  FRC li e s wi th i n th e 
May na rd v il le  Li me st o ne  a n d Be ar  Cr ee k  FA an d  S-3  Po nd s Sit e FA.  Th e  c on t amin an t s in  th es e FAs 
a re  t ho s e to  wh ic h wor ke r s at  t h e pr o po se d c on ta min at ed  ar ea  co ul d b e ex p os ed .

The  p ri mar y c on ta mi n an ts  in  t he  Ma yn a rd vi ll e  Lime st on e a nd  Be ar  Cre e k FA ar e:   n it ra t e, b or o n,
u ra ni um, s tr o nt iu m, ba ri u m, c ad miu m, ma ng an e se , PCE, TCE, 1,2 -DCE, a nd  Tc 99.

The  p ri mar y c on ta mi n an ts  in  t he  S- 3 Pon ds  Si te  FA a re :  ur an i um, TC99, st ro nt i um, c ad mi um, b ar i um,
b or on , mer cu r y, c hr o mi um, VOCs a nd  n i tr at es , c op p er , le a d, me rc ur y, ni ck e l, v an a di um, a nd  z i nc .

Per so ns  cu rr e nt ly  v i si ti n g or  wo rk in g  i n BCV i nc l ud e ma i nt en a nc e or  sa mp l in g wo r ke rs .  Th ey  ha ve 
l imit ed  co nt a ct  wit h  t he s e co nt a mi na n ts , an d  a re  pr ot ec t ed  f r om e xp o su re  to  c on t amin a ti on  v i a
a dh er en c e to  He al th  an d Saf et y Pla ns , t he  u s e of  pe rs on a l pr o te ct iv e  e qu i pmen t whe n n ec es sa r y, a n d
Occ up at i on al  Sa fe ty  an d Hea lt h Admin i st ra ti o n (OSHA)/ Su p er fu n d Amen d me nt s  a nd 
Rea ut ho r iz at i on  Act  (SARA) tr ai n in g.  Admin i st ra t iv e co n tr ol s  a re  i n  p la c e to  l i mi t e xp os ur e  t o
r ad io nu c li de s .  The s e in c lu de  Ra di ol o gi ca l Con tr o l Or ga n iz at i on  ( RADCON)  po li ci e s, s t an da rd s , an d 
p ro ce du r es .

Noi se 

 Bac kg ro u nd  d a ta  o n n oi se  le ve ls  at  t h e pr op o se d c on ta mi n at ed  ar ea  a n d ba c kg ro un d  a re a  a re  n o t
a va il ab l e.  Noi se  l e ve ls  20 0 fe e t (6 0  m) fr o m ma i n th or o ug hf a re s su c h as  St at e Rou te  95  h av e  b ee n 
e st imat e d fr o m tr af f ic  c o un ts  d u ri ng  ru sh  h o ur  t o  b e be t we en  55  a nd  60  d e ci be ls  (d B/ A).  No i se  l e ve ls 
a t re la t iv el y  i so la t ed  s i te s wi t hi n t he  p la n t ar e a ma y b e lo wer  t ha n  5 5 d B/ A (DOE 19 9 7b ).Po t en ti a l
a ct iv it i es  a t  t he  p r op os e d co nt a mi na t ed  a re a  a nd  ba ck gr o un d a re a ar e  l is t ed  i n Sec ti o n 2.2.3 .  No is e
a ss oc ia t ed  wi th  p ot e nt ia l  FRC a c ti vi t ie s wo u ld  b e  p ro du c ed  b y  wel l- d ri ll i ng  e qu i pmen t , co mp r es so r s,
t ru ck s, an d g en er at o rs .  Ty pi ca l  n oi s e le ve l s of  fa mi li a r no i se  s ou r ce s a re  p ro v id ed  in  Fig u re  3 - 6.

3.1.9 Waste Control

Was te s g en er a te d at  th e p ro po se d  c on t amin at e d ar e a an d b ac kg r ou nd  a r ea  c o ul d in c lu de  smal l
q ua nt it i es  o f  c on ta min at e d gr ou n dwat e r fr om dr il l in g we l ls  a n d sa mp l in g i n co nt a mi na t ed  z on e s; 
s ma ll  q u an ti t ie s of  ex ce s s so il  fr om co ri ng ;  f ie l d la bo r at or y  was te s , so me of  wh ic h wou ld  b e 
c on si de r ed  RCRA was t e;  b i ol og ic a l wa s te s;  d o me st i c wa st e s fr o m th e o ff ic e s an d l ab or a to ri es ;  a nd 
s an it ar y  was t es .
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The re  a r e ex i st in g was te  di sp os a l fa c il it ie s  a t b ot h ORNL an d  a t Y- 1 2 fo r  t he  d i sp os a l of  r a di oa c ti ve ,
h az ar do u s, c h emic al , b io l og ic al , a nd  do me st i c wa s te s.

The  was t e ge n er at or  (e .g ., FRC Man ag e r) , wo u ld  wo rk  wit h  t he  ORNL "g en er a to r in t er fa c e" t o
p re pa re  an d s ub mi t d at a p ac ka ge s  t o BJC t o c la ss i fy  t he  wa st e  s tr ea m u nd e r th e BJC Ma st er  Wa st e
Str ea m Pro fi l e.  Th e  d at a  p ac ka g e wo u ld  b e r ev ie wed  b y BJC t o  e ns ur e  t ha t  was te  ac ce p ta nc e c ri te r ia 
wer e me t .  On ce  t he  wa st e  c er ti f ic at i on  b ec a me  o f fi ci al , t he  wa st e wou ld  be  a cc e pt ed  by  BJC fo r f in al 
d is po si t io n.  Was te  ac ce p te d by  BJ C wou ld  b e  o wn e d by  BJ C;  t h ey  wou l d de c id e ho w t he  wa st e
wou ld  b e  h an d le d, s t or ed , t re at e d an d  d is po s ed  o f .  Bas e d on  cu rr en t  p ra c ti ce s, li qu i d wa st e s wo u ld  b e
t re at ed  at  t h e Y- 12  We st  En d Tr e at me n t Fa ci l it y ( WETF) b ut  ORNL t re a tmen t  f ac il i ti es  co ul d a ls o b e
u se d.  Tre at e d wa te r  f ro m t he  WETF i s  g en er a ll y d is ch ar g ed  t o  Upp er  Ea st  Fo rk  Po pl ar  Cr ee k.  Low
l ev el  s o li d was te s a re  g e ne ra ll y  d is p os ed  o f  a t a n ap pr o pr ia t e wa st e  d is p os al  f a ci li t y, s uc h  a s
Env ir oc a re  i n  Cli ve , Uta h .  Non h az ar d ou s wa s te  i s  d is po s ed  o f  a t on s it e l an df il l s.  Any  RCRA was t e
g en er at e d by  th e pr o po se d  FRC wo ul d b e st or e d in  an  o ns i te  s a te ll it e  a cc u mu la ti o n ar e a or  t a ke n t o a
9 0- da y a re a.

3.1.10 Transportation

Muc h of  th e p ro po se d  c on t amin at e d ar e a an d p ar ts  of  t he  ba ck g ro un d a re a a re  a dj a ce nt  to  Bea r  Cre e k
Roa d, wh ic h h as  c on s id er a bl e emp lo ye e  t ra ff i c du r in g sh i ft  c h an ge s a t th e  p la nt  an d i nt er mi t te nt 

Figure 3-6  Typical noise level of  familiar noise sources and public responses
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t ra ff ic  du ri n g mo st  of  t h e wo rk d ay .  Th e we s te rn  bo un da r y of  th e ba c kg ro u nd  a re a  i s a dj ac en t  t o Sta te 
Rou te  9 5 , wh i ch  h ad  ex is t in g pe a k tr a ve l vo l umes  of  9 70  ve hi c le s pe r  h ou r  i n 19 9 7 (Ta bl e 3.7 -2  i n 
DOE 1 99 7 b) .

The  Env i ro nme nt al  Sc ie nc e s Di vi s io n a t ORNL cu rr e nt ly  c o nd uc t s re se a rc h a t a va r ie ty  of  f ie l d si t es 
o n th e ORR, i nc lu di n g gr o un dwat e r sa mpl in g i n BCV. Th er e fo re , c ol le c ti on  an d tr a ns po r t of  s a mp le s 
f or  t he  pr op o se d FRC wou l d fo ll o w ex i st in g p ro ce d ur es  a n d me e t al l e nv ir o nmen ta l , sa f et y, a n d
h ea lt h ( ES&H)  r eq ui r emen t s.  Fo r  e ac h  n ew r e se ar c h pr oj e ct  t h at  wou l d be  co nd uc t ed  a t  t he  FRC, t h e
p ri nc ip a l in v es ti ga t or  wo ul d be  re qu i re d to  fi ll  ou t an  En vi r on me nt a l, Sa fe ty , Hea lt h , an d Qua li t y
Eva lu at i on  a n d co mp l et e a  Tra ns p or ta t io n Ch e ck li s t.  Amo ng  t h e it ems  t ha t  a re  d e ta il e d in  t h e ES&H
e va lu at i on  a r e th e mov eme nt  o f s oi l s ampl es  an d t he  t ra n sp or t  o f sa mpl es  on  p ub l ic  r o ad s.  The 
Tra ns po r ta ti o n Ch ec k li st  in cl ud e s qu e st io ns  ab ou t  t he  s p ec if i c ac ti v it y o f th e mat er i al , it s  f la s hp oi nt ,
whe th er  or  n o t it  i s  p re s er ve d, if  s a mp le s c on ta i n ha za r do us  ma te ri a ls , i f th e s ampl e  i s a RCRA was te ,
a nd  whe t he r t he re  i s  a ny  qu es ti o n ab o ut  t he  ha za r do us  n a tu re  or  r ad i oa ct i vi ty  o f  t he  sh ip me n t.
Compl et i on  o f  t he  c h ec kl i st  g iv e s th e  r es ea r ch er  gu id an c e on  th e ne e d to  co nt ac t  ES&H s pe ci a li st s  i n
t ra ns po r ta ti o n to  a s si st  wi th  c o mp li a nc e wi t h ap p ro pr ia t e sh i pp in g r eq ui r emen ts .  Tr a ns po rt  of 
s ampl es  of f t he  ORR mu st  me et  a l l ap p li ca bl e  Dep a rt me nt  of  Tr an sp or t at io n  r eq ui r emen t s fo r
p ac ka gi n g an d  s hi pp i ng .

3.1.11 Utilities and Services

Ele ct ri c it y f or  t he  ORR i s pr ov i de d b y th e Ten ne s se e Va l le y Aut ho ri t y.  Power  i s  b ro u gh t on s it e v ia 
t ra ns mi s si on  li ne s c ur re n tl y own ed  b y  DOE.

DOE wit h dr aws  wat er  fr om th e Cl i nc h Riv er  a t  a  p o in t so u th  o f  t he  e a st er n  e nd  o f  t he  Y- 12  Pl an t.
The  wat e r is  fi lt er e d an d  c hl or i na te d  a t a wat er  tr ea tme nt  p l an t lo c at ed  no rt h o f th e  Y-1 2 Pla nt  an d
d is tr ib u te d t o th e Cit y o f Oa k Rid ge , t he  Y- 12  Pl an t an d  ORNL.  Thi s  t re a tmen t f ac il i ty  p ro v id es 
p ot ab le  wa te r  t hr ou g h two  s to ra g e re s er vo ir s  wit h  a  c omb in ed  ca pa ci t y of  7 mi ll i on  g a ll on s ( 26 .5 
mil li on  li te r s [L]) .

ORNL op e ra te s  a nd  ma in ta i ns  a n i nd iv i du al  s a ni ta r y wa st e  t re a tmen t p la nt  (SWTP) , whi l e th e Y-1 2
Pla nt  u s es  s e wa ge  t r ea tme nt  s er v ic es  at  t he  Ci ty  of  Oak  Ri dg e .  The  SWTP at  ORNL h as  a cu rr e nt 
c ap ac it y  o f 3 00 ,0 00  ga ll o ns  p er  da y ( 1.1 mi l li on  li te rs  pe r d ay  [ Lp d ]) , whi le  t h e av e ra ge  d a il y f lo w to 
t he  t o t he  SWTP i s l es s t ha n 20 0 ,0 00  ga ll on s  p er  da y (7 5 7,08 0  Lpd ). Anc il la r y fa c il it ie s  wou l d be 
u se d to  su pp o rt  t he  pr op o se d FRC.  FRC st af f  a nd  re se ar c he rs  wo ul d u se  e x is ti ng  fa ci l it ie s a t ORNL,
i nc lu di n g of f ic es  a n d re s ea rc h l ab or a to ri es  in  Bu il di ng  15 05 , d ri ll i ng  a n d fi el d  e qu i pmen t s to ra g e an d
s ho p in  Bu il d in g 08 5 5, c o re  b ar n  s amp le  s to r ag e i n Bu il d in g 7 04 2, a n d fi e ld  e qu i pmen t  s to ra g e in 
Bui ld in g  7 87 4 .  At Y-1 2, th er e i s an  ex is ti n g of f ic e tr a il er  ne ar  t h e S- 3  Pon ds  Si te  th at  c o ul d b e us ed 
f or  s ome  FRC pu rp os e s. ( See  Fig u re  3 - 7 fo r l oc at i on s.)
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3.1.12 Environmental Justice

On Fe br u ar y 1 1, 1 99 4 , th e  Pre si d en t o f th e Uni te d  Sta te s  i ss u ed  Exe c ut iv e  Ord er  12 89 8 , Fed er al 
Act io ns  to  Ad dr es s Env ir o nmen ta l  J us t ic e in  Mi no r it y Po p ul at i on s an d  Low- In co me  Po pu l at io ns .
The  Exe c ut iv e  Ord er  ma nd a te s th a t ea c h fe de r al  a g en cy  ma ke  e n vi ro nme nt al  ju st ic e  p ar t  o f th e 
a ge nc y mis si o n an d t o ad d re ss , a s ap p ro pr ia t e, d i sp ro po r ti on a te ly  h i gh  a n d ad ve r se  h u ma n he a lt h o r
e nv ir on men ta l  e ff ec t s of  th e pr o gr ams  a nd  p o li ci e s on  mi no ri t y an d l ow-i n co me  p o pu la t io ns .

App ro xi mat el y  8 80 ,0 0 0 pe o pl e li v e wi t hi n a 5 0- mi l e (8 0- k m)  r a di us  o f  t he  ORR.  Bas ed  on  1 99 0 
c en su s d at a, mi no ri t ie s c ompo se  ab ou t  6  p er c en t o f th is  po pu l at io n, co mp a re d to  ab ou t  2 4 pe r ce nt  fo r
t he  n at i on  a n d 17  p e rc en t  f or  t h e St a te  o f Ten ne s se e.  No fe d er al ly  re co g ni ze d Nat iv e  Ame ri c an 
g ro up s a re  p r es en t wit hi n  t he  5 0 -mil e  ( 80 -k m) ra d iu s (DOE 19 9 9a ).

The  d is t ri bu t io n of  mi no r it y po p ul at i on s an d  l ow- in co me  ho us i ng  d at a  s ur r ou nd in g  t he  ORR is 
s umma ri z ed  i n  Tab le  3- 1.  The  d a ta  a r e pr ov i de d b y ce ns u s tr a ct  i n t he  Ci ty  o f Oak  Ri dg e, t h e ne a re st 
p op ul at i on  c e nt er  t o  t he  ORR an d  t he  pr op os e d FRC.  The  mi no r it y po p ul at i on  d at a  i s c ompo se d  o f
a ny  c en s us  t r ac t wi t hi n t he  5 0- mil e r ad iu s wit h a  min or i ty  p o pu la ti o n pr o po rt io n  g re a te r th e n th e 
n at io na l  a ve r ag e of  24 .4  pe rc en t .  Th e lo w- i nc ome  h ou se h ol d d at a is  co mp o se d of  an y c en su s t ra ct 
wit hi n t he  5 0 -mil e r ad iu s  wit h a  l ow- in co me  po pu l at io n p ro po r ti on  g r ea te r  t ha n t he  n a ti on al  av er a ge 
o f 13 .1  pe rc e nt .

Figure 3-7  Proposed FRC ancillary facilities
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Table 3-1.  Description of the Populations Surrounding ORNL (1990)

Environmental Justice Parameter ORNL

Population and Minority Population Statistics

Population within 50 mi (80 km) of center of Site 880,000

Minority population within 50 mi (80 km) of center of Site 6%

Native American, Eskimo, or Aluet populations 0

Asian or Pacific Islander population and other race categories 733

African American population 2,148

Hispanic origin population 437

Low-Income Households surrounding the site*

Households surrounding the Site 7,092

Low-income households surrounding the Site 568

Percent of low-income households surrounding the Site 8%

*Data calculated by City of Oak Ridge census tracts

3.2 Pacific Northwest National Laboratory/Hanford Site 100-H Area

The  Han f or d Sit e li e s wi t hi n th e  s emi ar id  Pa sc o Bas in  o f  t he  Co lu mb i a Pl a te au  i n  s ou t he as te rn 
Was hi ng t on  St at e.  The  Ha nf or d Sit e o cc up ie s  a n a re a of  ab ou t  5 60  s q ua re  mi le s ( 1,45 0 k m2 )  n or th  of 
t he  c on f lu en c e of  t h e Ya k ima Ri v er  wi th  t he  Co lu mbi a Ri v er .  Th e Co l umbi a  Riv er  fl ows  t hr ou g h th e 
n or th er n  p ar t  o f th e  s it e  a nd  t u rn in g  s ou th , f or ms pa rt  of  t h e Ha nf o rd  Si te ’s  e a st er n  b ou nd a ry .
Rat tl es n ak e Mou nt ai n  f or ms th e s ou th wes te rn  bo un d ar y an d  t he  Sa dd le  Mo un t ai ns  f o rm t h e no rt h er n
b ou nd ar y .  Ad jo in in g  l an d s to  t h e we s t, n or t h, a n d ea st  ar e p ri nc ip a ll y a gr ic ul t ur al  an d ra n ge  l a nd .
The  c it i es  o f  Ric hl a nd , Ken ne wi c k, a n d Pa sc o  ( al s o re fe r re d t o as  t h e Tr i -Cit ie s ) co n st it ut e  t he  ne ar es t 
p op ul at i on  c e nt er  a n d ar e  l oc at e d immed ia te l y to  th e so u th ea s t of  t h e Ha n fo rd  Si te  ( Fig ur e 3 -8 ).

I n th e l at e 1 98 0s , p or ti o ns  o f t he  Ha nf or d Sit e wer e li s te d o n th e Nat io n al  Pri o ri ti e s Li st  be ca u se  o f
e xt en si v e co n ta mi na t io n f ro m pa s t ac t iv it ie s .  I n  1 98 9, th e DOE e nt e re d i nt o an  en fo r ce ab le 
a gr ee me n t wi t h th e U.S. Env ir on men ta l  Pro te c ti on  Ag en cy  an d t he  Sta t e of  Wa sh in g to n Dep ar tme nt 
o f Ec ol o gy  f o r ac hi e vi ng  en vi ro n me nt a l co mp l ia nc e .  The  Han fo rd  Fe de r al  Fac i li ty  Ag re eme nt  a n d
Con se nt  Or de r , o r Tr i -Par t y Ag re e me nt , e st ab l is he s  e nf or c ea bl e  mil es to ne s f or  a c hi ev in g  r eme di at io n 
a nd  r eg u la to r y co mp l ia nc e .

The  Han f or d Sit e en c ompa s se s mo r e th a n 1,50 0  was t e co nt r ol  u n it s an d  f ou r  g ro un d wa te r 
c on ta mi n at io n  p lu me s  t ha t  h av e b ee n g ro up ed  in to  79  o pe r ab le  un it s.  Eac h  u ni t h as  c o mp le me n ta ry 
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c ha ra ct e ri st i cs  o f s uc h p ar amet e rs  a s  g eo gr a ph y, wa st e c on te n t, t yp e  o f f ac il it y , an d  r el at i on sh i p of 
c on ta mi n an t p lu me s.  The  79  o pe r ab le  un it s h av e b ee n ag g re ga t ed  i nt o  f ou r  a re as :   22  in  t he  10 0 Are a,
4 3 in  t h e 20 0  Are a, fi ve  in  t he  30 0 Are a, a n d fo u r in  t h e 11 0 0 Ar ea .

The  p ro p os ed  FRC wo u ld  b e  l oc at e d in  th e 10 0 -H Ar ea . Th e  1 00 - H Ar ea  wa s t he  s it e  o f o ne  o f n in e
p lu to ni u m pr o du ct io n  r ea c to rs , t he  H Re ac to r , wh i ch  o pe r at ed  fr om 1 9 49  t o  1 96 5.  Fol l owin g
s hu td own  o f r ea ct or  op er a ti on s i n th e  mid -1 9 60 s, mo st  o f  t he  fa ci li t y wa s  d emol i sh ed .

The  1 00 - H Ar e a co nt a in s s ev er al  CERCLA op er a bl e u ni ts  t h at  f a ll  u nd e r th e  Tri -Pa rt y Agr ee me n t.
The  R-3  Op er a bl e Un i t in  th e 10 0 -H Ar ea  c on t ai ns  th e co n ta mi n at ed  g r ou nd wat er  u n de rl y in g th e  1 00 - 
H Are a.  Thi s  d es ig n at io n  i s be n ef ic i al  b ec a us e a lt ho ug h  r eme di at io n -r el a te d ac t iv it i es  wit h in  t h e
o pe ra bl e  u ni t  mus t mee t a ll  o f t he  s u bs ta nt i ve  r e qu ir eme nt s o f ap pl i ca bl e  p er mi t s, t h ey  d o n ot  n e ed  t o
o bt ai n t he  p e rmit  i t se lf .  Th is  op er a bl e un i t is  cu rr en t ly  u n de rg oi n g an  in te ri m r eme di al  a c ti on  (p ump
a nd  t re a t sy s te m)  f o r ch r omiu m c on ta min at io n  i n a cc or da n ce  wi th  a  CERCLA In te ri m Rec o rd  o f
Dec is io n  ( ROD).

The  i rr e gu la r  b ou nd a ri es  of  t he  pr op o se d FRC s it e  wer e c ho se n  t o av o id  o t he r co n st ru c ti on  a n d wa s te -
r emed ia t io n a ct iv it i es  t h er e, p l an ne d  o r on g oi ng .  Th e c on ta min at ed  ar ea  wo ul d e nc omp as s an  ar ea 
a pp ro xi mat el y  2 ,9 50  fe et  lo ng  b y  2 ,3 0 0 fe et  wi de  (9 00  m by  7 0 0 m)  ( Fig ur e s 3- 9 a nd  3 - 10 ).  Two 
s ma ll er  ba ck g ro un d a re as  wo ul d b e lo c at ed  j u st  s o ut he as t  a nd  so ut hwe st  o f  t he  c o nt ami na te d a re a.  As
wit h th e  p ro p os ed  ORNL b a ck gr ou n d an d  c on ta min at e d ar ea s , th e  p ro po s ed  b a ck gr ou n d an d 
c on ta mi n at ed  ar ea s a t th e  1 00 -H Ar ea  wo ul d h av e t es t pl o ts  o f  s ev er a l ar e as  ( Fi g ur e 3 -9 ).
Gro un dwa te r e xt ra ct i on  we ll s wo u ld  b e  p la ce d  a t t he  b or d er  o f  e ac h t es t p lo t to  ca pt u re  g ro u nd wa t er 
t ha t fl o ws  t h ro ug h t he  t e st  p lo t  a re a .  I n a dd it i on , mo n it or i ng  wel l s wo u ld  b e p la ce d  o ut si d e th e 
b ou nd ar y  o f t he  FRC, p ar t ic ul ar l y al o ng  t he  Co lu mbi a Ri v er , s o th at  gr ou n dwat er  ch emi st ry  c o ul d b e
mon it or e d.
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Figure 3-9  Proposed FRC in the 100-H Area of the Hanford site
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Figure 3-10  Photographs of the Proposed FRC Contaminated and Background Areas at 
PNNL/Hanford
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3.2.1 Earth Resources

3.2.1.1 Topography

The 100-H Area lies on an essentially low-relief, semiarid bench south of the Columbia River.  The
elevation of the area ranges from river level (~380 feet) to 425 feet above mean sea level.  The land
surface slopes gradually toward the river, with a bank up to 30 feet at the edge of the river.  The
surface topography of the 100-H Area reflects the impacts of river erosion (i.e., channeling) of the
area during unregulated floods prior to construction of Priest Rapids Dam up-river.  To the east,
beyond the 100-H Area, lie the high-relief cliffs of eroded Ringold Formation, referred to as the
White Bluffs.

3.2.1.2 Geology

The  Han f or d Sit e is  lo ca t ed  n ea r  t he  ju nc ti o n of  th e Ya k ima Fol d Be l t an d  t he  Pa lo us e  s tr uc t ur al 
s ub pr ov i nc es  (DOE 1 9 88 a) .  Th e Pal ou s e su bp r ov in c e is  p r imar i ly  a  r e gi on a l pa le o sl op e  t ha t d ip s
g en tl y t owar d  t he  c e nt ra l  Col umb ia  Ba si n an d  e xh i bi ts  o n ly  r e la ti ve l y mi l d st ru c tu ra l  d ef or mat io n .
The  p ri n ci pa l  c ha ra c te ri s ti cs  o f 
t he  Yak i ma  Fo ld  Bel t  a re  a
s er ie s o f se g me nt ed , n ar r ow,
a sy mmet r ic  a n ti cl in e s.  The se 
a nt ic li n al  r i dg es  a r e se p ar at ed  by 
b ro ad  s y nc li n es  o r b as in s  t ha t, in 
man y ca s es , c on ta in  th ic k 
a cc umul a ti on s  o f se d imen t s (i .e .,
Rin go ld  an d Han fo rd 
f or ma ti o ns ).  Thr us t  o r h ig h- 
a ng le  r e ve rs e  f au lt s  a re 
p ri nc ip a ll y f ou nd  a l on g t he 
l imbs  o f  t he  an ti cl i ne s.

The  1 00 - H Ar e a li es  wi th i n th e
Wah lu ke  sy nc l in e, t h e ea s t- we st 
t re nd in g  s tr u ct ur al  de pr e ss io n
l yi ng  b e twee n  Sad dl e  Mou n ta in s
t o th e n or th  an d th e  Umt a nu m
Rid ge -Ga bl e Mou nt ai n  u pl i ft  t o
t he  s ou t h.  The  Wah l uk e
s yn cl in e  i s a sy mmet r ic  a n d
r el at iv e ly  f l at -b ot t omed .  Th e
Umt an um Ri dg e -Gab le 
Mou nt ai n  u pl i ft  i s a  s eg men te d,
a sy mmet r ic al  an ti cl i na l r id ge 
t ha t ex t en ds  on to  t h e Ha n fo rd 
Sit e fr o m th e  wes t.  Gab l e
Mou nt ai n  a nd  Ga bl e But te 
c on si st  of  t wo to po g ra ph i ca ll y
i so la te d , an t ic li na l  r id g es 

Figure 3-11  Stratigraphic column for the Hanford site 
showing correlations among various authors
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c ompo se d  o f a  s er ie s  o f n or th we s t- tr e nd in g, do ub l y pl un g in g, en  e ch e lo n a nt ic li n es , s yn cl in e s, a n d
a ss oc ia t ed  f a ul ts .  Th e p ot en ti a l fo r  p re se n t- da y  f au lt i ng  h a s be en  id en t if ie d o n Ga b le  Mou n ta in .

Bed ro ck  be ne a th  t he  Ha nf o rd  Sit e  c on s is ts  o f  t he  Mi oc en e  Col u mb ia  Ri ve r Bas al t Gro up  (v ol ca n ic 
o ri gi n)  in te r be dd ed  wi th  se di me n ta ry  de po si t s of  th e El l en sb u rg  For mat io n .  Ove r l yi ng  b e dr oc k a re 
s up ra ba s al t s ed imen t s be l on gi ng  to  t h e Mi oc e ne -Pl io ce ne  Ri ng o ld  For mat io n  a nd  Pl ei st o ce ne 
Han fo rd  fo rma ti on .  Ot he r  s tr at i gr ap h ic  u ni t s of  lo ca l e xt en t  i nc lu d e th e  e ar ly  “Pal o us e”  s o il , t he  Pli o -
Ple is to c en e u ni t, a n d pr e -Mis so u la  g r av el s.  The  Ha nf or d Si t e st r at ig ra p hy  ( Fig ur e 3 -1 1)  is  d es c ri be d 
i n mo re  de ta i l in  Ne it ze l  e t al . 1 99 9 .

The  Col u mb ia  Ri ve r Bas al t  Gro up  co ns i st s of  co nt i ne nt al  fl oo d  b as al t s th a t er up t ed  f r om l in e ar  v e nt s
wit hi n n or th e as te rn  Or eg o n, e as t er n Was hi ng t on , a nd  wes t er n I da ho  b e twee n  6  t o 1 7 mi l li on  y e ar s
a go .  Th e Sa d dl e Mo u nt ai n s Ba sa l t fo r ms  t he  up pe r mo st  b a sa lt  un it  i n  t he  Pa sc o Bas in , e xc ep t  a lo n g
s ome of  th e b ou nd in g  r id g es  whe r e Wa n ap um a n d Gr a nd e Ro n de  Ba sa lt  f l ows a re  e xp o se d.

The  f lu v ia l- l ac us tr i ne  Ri ng ol d For ma t io n wa s  d ep o si te d i n ge n er al ly  ea st - we st  t r en di n g va ll e ys  b y  t he 
a nc es tr a l Co l umbi a Riv er  an d it s  t ri b ut ar ie s  i n r es po ns e  t o d ev el op men t o f th e Yak ima  Fol d Bel t.

Cat ac ly s mi c f lo od in g , or i gi na ti n g in  we st er n  Mon t an a an d  n or t he rn  I d ah o, sp il le d  a cr o ss  e as t er n a nd 
c en tr al  Wa sh i ng to n, fo rmi ng  t he  ch an n el ed  s c ab la n ds  a nd  de po s it in g s ed ime nt s in  th e Pas co  Ba si n.
The  l as t  maj o r fl oo d  o cc u rr ed  a b ou t 1 3,00 0 y ea rs  ag o.  Cat ac l ys mi c f lo od s  i nu nd a te d t he  Pas c o Ba s in 
a  n umbe r  o f t imes  d u ri ng  th e la s t ic e  a ge .  Th e f lo od  d e po si t s, i nf o rmal ly  c a ll ed  th e Ha n fo rd 
f or ma ti o n, b l an ke t l ow-l y in g ar e as  o v er  mos t  o f t he  c en t ra l Pas co  Ba si n.

All uv iu m i s p re se nt  as  a  su rf ic i al  d e po si t a lo ng  th e Co l umbi a  a nd  Ya ki ma  Ri ve rs ;  a nd  in  t he 
s ub su rf a ce , i nt er be d de d wit h ca t ac ly s mi c fl o od  d e po si ts .  Co l lu vi um (t al u s an d s lo pe was h)  i s  a 
c ommo n Hol oc e ne  d ep o si t i n mo de r at e-  to -h ig h -r el i ef  a re a s.  Var yi ng  th ic k ne ss es  of  l o es s or  sa nd 
man tl e muc h o f th e Col umb ia  Pla t ea u.  Act iv e  a nd  st ab il i ze d s an d du n es  a r e wi de s pr ea d  o ve r t he 
Pas co  Ba si n.  Lan ds l id e d ep os it s  i n t he  Pas c o Ba s in  o cc u r wi t hi n th e  b as a lt  o ut c ro ps  al on g t he  r i dg es 
o r st ee p  r iv e r emba n kmen t s (e .g ., th e  n or th  si de  of  Rat t le s na ke  Mo un ta i n an d Whi te  Bl uf fs ,
r es pe ct i ve ly ) .

App ro xi mat el y  3 00  f e et  ( 9 1.5 m)  of  s u pr ab as a lt  s e di me nt s  o ve r li e th e  p ro p os ed  FRC an d  t he  1 0 0- H
Are a.  Sed ime nt s ov e rl yi n g Co lu mbi a Riv er  b a sa lt  in cl ud e  t he  Ri ng ol d  For mat io n, th e Han fo rd 
f or ma ti o n, a s  wel l a s lo c al iz ed  Ho lo c en e al l uv iu m a nd  b a ck fi l l (Lin d se y a nd  J ae g er  1 9 93 ).  The 
Rin go ld  Fo rma ti on  a n d Ha n fo rd  f o rmat i on  a re  co nt i nu ou s a cr os s  t he  1 0 0- H Are a.

The  Han f or d f or ma ti o n co n si st s p ri ma r il y of  gr av e l- do mi n at ed  fa ci es , wit h  l oc al  oc cu r re nc es  of  s a nd -
d omin at e d or  si lt -d o mi na t ed  f ac i es .  Th e Ha n fo rd  fo rmat i on  g e ne ra ll y  t hi c ke ns  f r om n o rt h to  so ut h ,
r an gi ng  fr om 30  t o 6 5 fe e t (9  t o  2 0 m), a nd  ov er l ie s fi n e- gr a in ed  f a ci es  of  t he  Ri ng o ld  For mat io n .

Rin go ld  Fo rma ti on  s e di me n ts —wit h  t ot a l th ic k ne ss  of  2 50  to  2 7 0 fe et  (7 6 t o 82  m)  n ea r  t he  p r op os e d
FRC —ar e  d omi na te d b y la c us tr in e , ov e rb an k d ep os i ts  a nd  as so c ia te d p al eo s ol s.  All  a r e re pr e se nt e d
wit hi n t he  1 0 0- H Ar e a.  Fin e- gr a in ed , o ve rb a nk -p a le os ol  fa ci e s (Rin g ol d u pp er  mu d)  ( Aut en  a n d
Mye rs  1 9 96 ), co mp ri s es  t h e up pe r  1 00  to  1 25  fe et  (3 0 to  38  m)  o f th e  Rin g ol d Fo r ma ti o n.  Th e  u pp e r
mud  u ni t  i s d es cr ib e d as  a mo de r at el y  c on so l id at e d, l ig h t br o wn is h g ra y t o li gh t  y el l owis h b ro wn  to 
r ed di sh  br own , sa nd y  c la y ey  s il t  t o c la ye y s il t ( Fr uc ht e r et  al . 19 9 6) .  Th is  u n it  a v er ag es  19 .7  pe rc en t 
s an d, 5 4 .7  p e rc en t s il t, an d 25 .5 pe r ce nt  c l ay .

Two  o th e r Ri n go ld  u n it s a re  p re s en t wit hi n t he  1 0 0- H Ar e a.  A s an di e r fa c ie s (Un it  B/ D [Aut e n an d 
Mye rs  1 9 96 ])  se pa ra t es  t h e up pe r  mud  se qu en c e fr o m th e Rin go l d lo we r  mud  un it .  Un it  B/ D is 
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c ompo se d  o f a  f lu vi a l sa n d fa ci e s.  The  Rin g ol d l ower  mu d un i t (9 0-  to 10 0 -f oo t t ot al  th ic kn e ss ) i s
i nt er pr e te d t o be  l a cu st r in e (Li nd se y  a nd  J a eg er  19 93 ).

I n th e 1 00 -H Ar ea , a n er o si on al  un co n fo rmit y  e xi s ts  b et wee n t he  Rin g ol d a nd  Han f or d f or ma ti o ns ,
whi ch  s l op es  ge nt ly  to wa r d th e e as t.  The  u p pe r c on ta ct  wi th  th e Ri n go ld  Fo rmat i on  wa s sc ou r ed  o u t
d ur in g Ple is t oc en e c at ac l ys mi c f lo od i ng , an d  s ub s eq ue nt l y de p os it ed  th e Han fo rd  fo rma ti on  d u ri ng 
t he  wan i ng  s t ag es  o f  f lo o di ng  ( Ba k er  e t  a l. 1 9 91 ).

Sei smic i ty  o f  t he  Co lu mb i a Pl at e au  i s  r el at i ve ly  lo w wh e n co mpa re d wit h o th er  r e gi on s  o f th e  Pac i fi c
Nor th we s t, t h e Pu ge t  Sou n d ar ea , a nd  we st er n  Mon t an a/ ea s te rn  Id ah o.  The  la rg es t  k no wn ea rt h qu ak e 
i n th e Col umb ia  Pla t ea u o cc ur re d  i n 1 93 6 ne a r Mi l to n- Fr e ewat e r, Ore g on .  Th is  e a rt hq u ak e ha d  a 
Ric ht er  ma gn i tu de  o f  5 .7 5 .  I n t he  c e nt ra l p or ti o n of  t h e Co l umbi a Pla te a u, t he  la rg e st  r ec o rd ed 
e ar th qu a ke  n e ar  t he  Ha nf o rd  Sit e  o cc u rr ed  i n  1 97 3 .  Thi s  e ve n t re gi s te re d  a  mag n it ud e  o f 4.4  a nd  wa s
l oc at ed  no rt h  o f th e  Han f or d Si t e ne a r Ot he l lo .

Ear th qu a ke s c ommo nl y  o cc u r in  s p at ia l  a nd  t e mp or a l cl us t er s i n th e c en tr a l Co lu mbi a Pla te au  an d a re 
t er me d “ ea rt h qu ak e s wa rms .”   Th e  r eg i on  n or t h an d  e as t o f th e  Han fo r d Si t e is  a  re gi o n of 
c on ce nt r at ed  ea rt hq u ak e s wa rm a c ti vi t y, b ut  ea rt h qu ak e s wa rms  h av e a ls o o cc ur re d  i n s ev er al 
l oc at io n s wi t hi n th e  Han f or d Si t e.  The  f re q ue nc y  o f ea r th qu a ke s in  a swa rm t en d s to  gr ad ua l ly 
i nc re as e  a nd  de cl in e  wit h ou t a l ar ge  ev en t i n th e  s eq ue n ce .  Ro ug hl y  9 0 p er ce nt  of  t h e ea rt h qu ak e s in 
s wa rms h av e Ric ht er  ma gn i tu de s o f 2 o r le ss .  Th e se  e ar t hq ua k e swar ms ge n er al ly  oc cu r  a t sh a ll ow
d ep th s, wi th  75  p er c en t o f th e e ve nt s  l oc at e d at  de pt hs  of  l e ss  t ha n  2 .5  mi le s ( <4  k m).

3.2.1.3 Soils

Haj ek  1 9 66  d e sc ri be s  1 5 d if fe re n t so i l ty pe s  o n t he  Han f or d Sit e, v a ry in g  f ro m s an d t o si lt y  a nd  sa nd y
l oa m.  I n th e  1 00 -H Ar ea , s oi ls  ar e c la ss if i ed  a s  e it he r  Bur b an k lo a my  s a nd  o r Riv er was h, wi th 
Riv er wa s h oc c ur ri ng  cl os e r to  t h e ri v er .  Bu rb an k  l oa my  so il  is  a  c o ur se - te xt ur e d so i l un de r la in  by 
g ra ve l.  The  su rf ac e  s oi l  i s us u al ly  ab ou t 1 6 in c he s (4 0  c m)  th ic k, bu t c an  b e 3 0 in c he s (7 5  c m)  th ic k.
Thi s so i l ty p e is  h i gh ly  pe rmea b le . Soi ls  b e ne at h  1 00 -H Ar ea  wa st e d is po s al  s it e s ha v e be en  fo un d  t o
c on ta in  ur an i um, te c hn et i um-9 9 ( Tc 9 9) , st ro n ti um, a nd  c h ro mi u m, a mo n g ot h er  c on s ti tu e nt s.

3.2.2 Climate and Air Quality

Cli ma te  at  t h e Ha nf o rd  Si te  i s c la ss i fi ed  a s  mid - la ti tu d e se mia ri d o r mi d -l at it u de  d e se rt , d ep en d in g on 
t he  c li mat ol o gi ca l c la ss i fi ca ti o n sc h eme us e d.  Summe rs  ar e war m an d  d ry  wi th  a b un da n t su ns h in e.
Lar ge  d i ur na l  t empe r at ur e  v ar ia t io ns  re su lt  fr om in te ns e  s ol a r he at i ng  d u ri ng  t h e da y  a nd  r a di at i on al 
c oo li ng  at  n i gh t.  Day ti me te mp e ra tu r es  i n J un e, Ju ly , a nd  Au gu st  p e ri od i ca ll y e xc ee d  1 00 °F (3 8C) .
Win te rs  ar e c oo l wi t h oc c as io na l  p re c ip it at i on .  Ou tb re a ks  o f  c ol d a ir  a s so ci at e d wi t h mo di f ie d a rc ti c
a ir  mas s es  c a n re ac h  t he  ar ea  a n d ca u se  t emp er at u re s to  dr op  be lo w 0 °F ( - 18 C) .  Ov er c as t sk i es  a n d
f og  o cc u r pe r io di ca l ly .

Air  q ua l it y i n th e Han fo r d re gi o n is  we ll  wi th in  th e st a te  a n d fe de r al  s t an da rd s  f or  cr it er i a po l lu ta nt s ,
e xc ep t t ha t s ho rt -t e rm p a rt ic ul a te  c o nc en tr a ti on s  o cc as i on al l y ex ce e d th e  2 4- ho u r “p a rt ic ul a te  ma tt er 
n omin al l y 10  mi cr on s  o r l es s”  ( PM1 0)  s ta nd a rd . Ben to n Cou nt y  i s in  an  “ u nc la ss i fi ed ”  a re a f or  PM1 0

( Ne it ze l  e t a l. 1 99 9 ).
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3.2.3 Water Resources

3.2.3.1 Surface Water

The  p ri mar y s ur fa ce  wa te r  f ea tu r e in  th e vi c in it y  o f th e  p ro p os ed  FRC is  th e Co l umbi a  Riv er .  Th e 
p ri ma ry  us es  of  t he  Co lu mbi a Ri v er  i n cl ud e t he  p r od uc ti o n of  hy dr oe l ec tr i c po we r  a nd  ex te ns i ve 
i rr ig at i on  i n  t he  Mi d- Co l umbi a Bas in .  Se ve r al  c o mmun it i es  l o ca te d o n th e  Col umb ia  Ri ve r re l y on 
t he  r iv e r as  th ei r s ou rc e  o f dr i nk in g  wat er .  Th e  r iv er  is  a l so  u se d  a s a  s ou rc e  o f d ri nk in g  wat e r at 
s ev er al  Ha nf o rd  f ac i li ti e s an d f or  o n si te  i n du st r ia l us e s (Ne it ze l e t al . 1 99 9) .

The  Comp re he n si ve  La nd  Us e Pl an  de si g na te s 4 3.1 mil es  ( 1 11 .6  km) of  th e Col umbi a  Riv e r ad ja c en t
t o th e Han fo r d Si te  as  t h e Co lu mbi a Riv er  Co rr id o r.  Al o ng  t h e so ut h er n s ho re li n e of  th e co r ri do r , th e
1 00  Are a s oc c up y ap p ro xi mat el y 2 6 mi l es  ( 68  km).  RCRA c lo su r e pe rmi t re s tr ic ti o ns  h a ve  b ee n 
p la ce d i n th e  v ic in i ty  o f  t he  1 0 0- H Are a, wh ic h i s as so c ia te d  wit h t he  1 8 3- H So l ar  Ev ap or at i on 
Bas in s.  Add i ti on al  de ed  re st ri c ti on s  o r co v en an t s fo r a ct iv i ti es  t h at  p o te nt ia l ly  e x te nd  mo re  t h an  1 5
f ee t (4 .6 m)  be lo w g ro un d  s ur fa c e ar e  e xp ec t ed  f o r CERCLA re med ia ti o n ar e as .

The  Col u mb ia  Ri ve r b or de r s th e 1 00 -H Ar ea  o n  t he  no rt he a st .  Th e Ha n fo rd  Re ac h i s th e  o nl y s tr et c h
o f th e Col umb ia  Riv e r wi t hi n th e  Uni t ed  Sta t es  t h at  i s n ot  i mpo un de d  b y a  d am, t ho ug h  t he  f l ow i s 
c on tr ol l ed  b y  t he  Pr ie st  Ra pi ds  Da m l oc at ed  se ve r al  mil e s up s tr ea m o f th e  Han fo r d Si t e.

The  e xi s te nc e  o f th e  Han f or d Si t e ha s  p re cl u de d d ev el op men t o f th is  se ct i on  o f t he  r i ve r fo r  i rr i ga ti on 
a nd  p owe r an d  t he  Ha nf or d  Rea ch  is  n o w cu rr e nt ly  un de r c on si d er at io n  f or  Wi ld  a n d Sc e ni c Ri v er 
s ta tu s b y th e  Nat io n al  Pa rk  Ser v ic e.  I n 19 8 8, Co ng re ss  pa ss e d Pu bl i c La w 1 00 -6 05 .  Th e la w r eq ui r es 
t he  Sec r et ar y  o f In t er io r  t o pr e pa re  a st ud y  i n c on su lt a ti on  wi th  t h e Se c re ta ry  of  En er gy  t o  e va l ua te  t h e
o ut st an d in g f ea tu re s  o f t he  Han f or d Rea ch  a n d it s  i mmed i at e e nv ir on men t a nd  t o i ns ti t ut e in t er im
p ro te ct i on  me as ur es .  An  En vi ro n me nt a l Impa c t St a te me nt  (EIS)  was  p r ep ar e d to  e v al ua t e th e u ni qu e 
n at ur al  fe at u re s of  th e Han fo rd  Re ac h .  Bas e d on  th e ev a lu at i on  i n t he  EI S, t he  Se cr e ta ry  o f  I nt e ri or 
s ig ne d a  Rec o rd  o f Dec is i on  o n J ul y 1 6, 1 99 6  ( DOI  1 99 6) , r ec o mmen di n g Co n gr es s d es ig n at e th e 
Han fo rd  Re ac h  a nd  p u bl ic  la nd  wi th in  on e- qu a rt er  mi le  o f  t he  ri ve r o n th e  s ou th  sh or e  ( as  we ll  a s  a 
l ar ge r a re a o n th e n or th  sh or e)  as  a  Wi ld  a n d Sc e ni c Ri v er .  To  d at e , de s pi te  t h e in t ro du ct i on  o f  b il ls 
c on ce rn i ng  t h is  i ss u e, Co ng re ss  ha s n ot  a ct e d to  de si gn a te  t h e Ha nf o rd  Re ac h as  a Wi l d an d Sce ni c 
Riv er .

Wat er  s a mp le s  a re  c o ll ec t ed  q ua r te rl y  f ro m t he  Co lu mb ia  Ri ve r  a lo ng  es ta b li sh ed  po in t s on  t h e
Han fo rd  Si te  as  wel l  a s i mmed ia t el y u ps tr ea m a nd  do wn st r ea m.  The  c u rr en t  maj or  so ur c e of  h e at  t o 
t he  Han f or d Rea ch  i s  s ol a r ra di a ti on .  Th e a ve ra g e pH v a lu es  ra ng ed  fr om 7.7 to  8.1.  Mea n s pe ci f ic 
c on du ct a nc e v al ue s r an ge d  f ro m 1 28  t o  1 65  mi cr oSi emen s/ c m.  Rad io nu c li de s  c on si s te nt l y de te c te d
i n th e r iv er  du ri ng  19 98  in cl ud e d tr i ti um, Sr- 90 , I -1 29 , U-2 3 4,23 8, an d Pu-2 39 ,2 40 .  To t al  a lp h a an d 
b et a me a su re men ts  ( u se fu l  i nd ic a to rs  of  t he  ge ne r al  r ad i ol og i ca l qu a li ty  th at  p r ov id e  a n ea r ly 
i nd ic at i on  o f  c ha ng e s in  ra di oa c ti ve  co nt ami na ti o n le ve l s)  we re  a pp r ox ima te ly  5  pe rc e nt  o r l es s o f th e
a pp li ca b le  d r in ki ng  wa te r  s ta nd a rd s o f 15  a n d 50  pCi/ L, re sp e ct iv el y  ( Ne i tz el  e t  a l. 19 99 , PNNL
1 99 8) .

3.2.3.2 Floodplain and Wetlands

The re  a r e no  Fe de ra l  Eme r ge nc y Man ag e me nt  Ag en cy  (FEMA)  fl oo d pl ai n map s o f th e Han fo r d
Rea ch  o f  t he  Co lu mb i a Ri v er .  Pr io r t o 19 33 , whe n  t he  Co lu mb i a Ri ve r  was  fr ee -f l owi ng , pe r io di c 
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l ar ge  f l oo ds  oc cu rr e d th a t af fe c te d t he  1 00 - H Ar e a.  Th i s is  in di ca t ed  b y  a  s er i es  o f  f lu vi a l ch a nn el s
t ha t di s se ct  ol de r c at ac l ys mi c- f lo od  an d ol d er  f l uv ia l d ep os i ts  i n t he  v i ci ni ty  of  1 0 0- H Ar e a.  The se 
c ha nn el s  wer e  p ro ba b ly  l a st  o cc u pi ed  du ri ng  th e l ar ge st  kn own  u nr eg u la te d  h is to r ic al  fl oo d, wh ic h 
o cc ur re d  i n 1 89 4 an d  i s e st imat e d to  ha ve  a  di sc h ar ge  o f  7 42 ,00 0 cu b ic  f e et  p er  se co n d  ( 21 ,00 0 c ub ic 
met er s p er  s e co nd  [ m3 / s] ) (Ne it ze l  e t al . 1 99 9 ).  Th e  Col u mb ia  Ri ve r f lo w is  no w c on tr ol l ed  b y  a 
s er ie s o f da ms lo ca t ed  b o th  u ps t re am an d do wns tr e am o f t he  Ha nf or d Are a.

The  l ar g es t r ec en t f lo od  at  t he  Ha nf o rd  Are a  t oo k  p la ce  in  1 9 48  wit h  a n o bs er ve d  p ea k  d is ch a rg e o f
7 00 ,0 00  cu bi c  f ee t p er  s e co nd  ( 2 0,00 0  m3 / s) .  Th e 19 4 8 fl oo d  d id  no t in u nd at e  t he  1 0 0- H Are a.  An
e st imat e  o f t he  1 00 - ye ar  da m- re g ul at e d fl oo d  i s 4 40 ,0 00  cu bi c  f ee t p er  s e co nd  ( 1 2,40 0  m3 / s)  ( Ne i tz el 
e t al . 1 99 9) .  Th e 1 00 -y e ar  r eg u la te d  f lo od  wo ul d  n ot  a f fe ct  th e 10 0 -H Ar ea .

The  1 00 - H Ar e a do es  no t i nc lu de  an y wet la nd s  o th e r th an  th e n ar ro w r ib bo n  o f we t la nd s  a lo ng  th e
s ho re li n e of  th e Co l umbi a  Riv er ;  t he s e we tl a nd s a re  n ot  lo ca t ed  wit h in  t h e pr op o se d FRC ( Ne i tz el  et 
a l. 1 99 9 ).

3.2.3.3 Groundwater

Gro un dwa te r b en ea th  th e Han fo rd  Si te  is  f ou n d in  bo th  a n  u pp e r un co n fi ne d  a qu if e r sy s t em a nd 
d ee pe r b as al t -c on fi n ed  a q ui fe rs  (Nei t ze l et  al . 1 99 9) .  Po rt i on s of  th e u pp er  a q ui fe r  s ys te m a re  in 
l oc al ly  co nf i ne d or  se mi c on fi ne d .  Co nf in ed  aq ui f er s wi t hi n t he  Col u mb ia  Ri ve r Bas al t  Gro up  ar e
f or me d b y re l at iv el y  p er mea bl e s ed ime nt ar y i nt er b ed s an d  t he  mo re  p o ro us  to ps  a n d bo t to ms  o f  b as a lt 
f lo ws .  Th e h or iz on t al  h y dr au li c  c on d uc ti vi t ie s o f mo st  of  t h es e aq u if er s  f al l i n th e  r an ge  of  3  x 10 - 10 

t o 3 x 1 0- 4 fe et  p e r se c on d (1 0 - 10  to  1 0- 4 m/ s) .  Th e d en se  i n te ri o r se ct i on s o f th e b as al t  f lo ws  ha ve 
h or iz on t al  h y dr au li c  c on d uc ti vi t ie s r an gi ng  fr om 3 x 10 - 15  to  3  x  10 - 9 fe et  p e r se c on d (1 0 - 15  to  1 0- 9

m/s ), a b ou t f iv e or d er s o f ma gn i tu de  lo we r t ha n t ho se  o f  t he  co nf in e d aq u if er s.  Gro u nd wa te r  i n t he 
b as al t c on fi n ed  a qu i fe rs  ge ne ra l ly  f l ows to war d t he  Col u mb ia  Ri ve r a nd , i n so me  pl ac e s, t owa rd  a r ea s
o f en ha n ce d v er ti ca l  c ommun ic at i on  wi th  t he  un co n fi ne d a qu if e r sy st e m.

Gro un dwa te r i n th e u nc on f in ed  a q ui fe r  a t Ha n fo rd  ge ne ra l ly  f l ows fr o m re c ha rg e a re as  in  t he  el ev a te d
r eg io n n ea r t he  wes t er n b ou nd ar y  o f t he  Han f or d Sit e to war d t he  Col u mb ia  Ri ve r o n th e  e as te r n an d 
n or th er n  b ou n da ri es  (t he  10 0- H Are a) .  Th e Col umb ia  Riv e r is  th e pr i ma ry  di sc ha r ge  a r ea  f or  th e
u nc on fi n ed  a q ui fe r.  Alo n g th e Col umb ia  Riv e r sh o re li ne , d ai l y ri ve r  l ev e l fl uc t ua ti o ns  may  re su l t in 
wat er  t a bl e e le va ti o n ch a ng es  o f  u p t o 10  f e et  ( 3  m).  Dur in g  t he  h i gh  r i ve r st a ge  p e ri od s o f 19 9 6 an d
1 99 7 so me we l ls  n ea r  t he  Co lu mb i a Ri v er  s ho wed  wa te r le v el  c h an ge s o f mo r e th an  10  f e et ).  As th e 
r iv er  s t ag e r is es , a  p re s su re  wa ve  i s  t ra ns mit te d  i nl an d  t hr o ug h th e  g ro u nd wat er .  Th e l on ge r th e
d ur at io n  o f t he  h ig h er  r i ve r st a ge , t he  f ar t he r i nl an d t he  e f fe ct  i s  p ro p ag at ed .  Th e p re ss ur e  wav e  i s
o bs er ve d  f ar t he r in l an d t ha n th e  wat e r ac tu a ll y mov es .  Fo r t he  r iv e r wa t er  t o f lo w i nl an d, th e r iv er 
l ev el  mu st  b e  h ig he r  t ha n  t he  g r ou nd wat er  s u rf ac e  a nd  mu st  r e ma in  h i gh  l o ng  e no u gh  f o r th e wat er  to 
f lo w th r ou gh  th e se d imen t s.  Ty p ic al l y, t hi s  i nl a nd  f lo w o f r iv er  wa te r i s re st r ic te d  t o wi t hi n s ev er al 
h un dr ed  fe et  of  t he  sh or e li ne .

Gro un dwa te r r ec ha rg e  f ro m p re ci p it at i on  a cr o ss  t h e en ti r e Ha n fo rd  Si te  i s  t ho ug h t to  ra ng e f ro m
a pp ro xi mat el y  0  t o 4  i nc h es  p er  ye ar  (0  t o 1 0 cm/ yr ) bu t  i s p ro ba bl y  l es s  t ha n 1  i nc h  p er  y e ar  ( <2.5
c m/ yr ) o ve r mos t of  th e Sit e.  Sin ce  19 44 , t he  a r ti fi ci a l re c ha rg e f ro m Han fo rd  wa st e wa te r d is po s al  i n
t he  2 00  Ar ea s  h as  b e en  s i gn if ic a nt ly  gr ea te r  t ha n  t he  n a tu ra l  r ec ha r ge .  An  e st i ma te d  4 .4 4 x  1 01 1

g al lo ns  (1 .6 8  x  1 01 2 L)  o f l iq ui d  was  d i sc ha r ge d to  di sp o sa l po n ds , t re nc he s , an d  c ri bs  fr om 19 44  t o 
t he  p re s en t.  Hor iz on t al  h y dr au li c  c on d uc ti vi t ie s o f sa nd  an d g ra ve l f ac ie s  wit hi n  t he  Ri ng ol d  For ma-
t io n ge n er al l y ra ng e  f ro m a bo ut  0.9 t o 9 fe e t pe r  d ay  ( 0 .3  t o  3  met e rs  p e r da y [ m/ d] )  c ompa r ed  t o 
1 ,0 00  t o  1 0,0 00  f ee t  p er  da y (3 0 0 to  3,00 0 m/d ) f or  t he  Ha nf o rd  f or mat io n .  Bec au se  th e Rin go ld 
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s ed imen t s ar e  mor e c on so l id at ed  an d p ar ti al l y ce men te d, th ey  ar e ap p ro xi mat el y 1 0 to  10 0 ti mes  l e ss 
p er me ab l e th a n th e s ed imen ts  o f  t he  ov er ly i ng  Ha nf or d f or ma t io n.  Bef or e  was te wat er  di sp os a l
o pe ra ti o ns  a t  t he  Ha nf or d  Sit e, th e u pp er mo s t aq u if er  wa s ma i nl y wi t hi n t he  Rin g ol d For ma ti o n an d 
t he  wat e r ta b le  e xt e nd ed  in to  t h e Ha n fo rd  f o rmat i on  a t o nl y a f ew l o ca ti on s .  Ho we ve r, wa st e wa te r
d is ch ar g es  r a is ed  t h e wa t er  t ab l e el e va ti on  ac ro s s th e Sit e, es pe ci a ll y wit hi n t he  2 0 0 Ar ea s .  Be ca us e
o f th e g en er a l in cr e as e i n gr ou n dwat e r el ev a ti on , t he  u n co nf i ne d aq u if er  no w ex t en ds  up wa rd  in to  th e
Han fo rd  fo rma ti on .  Th is  ch an ge  ha s r es ul te d  i n a n in cr e as e i n gr ou n dwat e r ve lo c it y n ot  o nl y  b ec a us e
o f th e g re at e r vo lu me of  gr ou nd wat er  bu t al s o be c au se  t h e ne wly  s at u ra te d  Han fo r d se d imen ts  ar e
h ig hl y p er me a bl e.  Mor e r ec en tl y , wat er  l e ve ls  ha ve  d e cl in e d ov er  mo st  of  t he  Ha nf o rd  Sit e  b ec a us e
o f de cr e as ed  wa st ewa te r d is ch ar g es  ( Nei tz el  19 99 ) .

The  h yd r ol og y  o f th e  1 00  Ar ea s i s no t ab le  b e ca us e  o f th e  l oc a ti on  a d ja ce n t to  t h e Co l umbi a Riv er .  A
map  s ho win g t he  wat e r ta b le  e le v at io n s in  t h e vi c in it y o f th e  1 00 -H Ar ea  is  s ho wn in  Fi gu re  3- 12 .
The  wat e r ta b le  r an g es  i n  d ep th  fr om ne ar  0  fe et  at  t he  ri ve r  e dg e t o 10 7  f ee t ( 30  m) .  The 
g ro un dwa te r f lo w di r ec ti o n is  g e ne ra l ly  t owa rd  t h e ri ve r . Du r in g hi g h- ri v er  s ta g e, h o we ve r, th e f lo w
d ir ec ti o n ma y  r ev er s e immed ia te l y ad j ac en t t o th e  r iv er .

The  g ro u nd wa t er  g ra d ie nt  va ri es  de pe n di ng  o n  t he  di st an c e fr o m th e r iv er  an d th e  t ime  o f ye a r.
Gro un dwa te r f lo w ne a r th e  r iv er  is  s t ro ng ly  in fl u en ce d b y fl u ct ua ti o ns  i n  Col umb ia  Ri ve r st a ge ,
whi ch  i s  c on t ro ll ed  by  d a ms .  Ri ve r s ta ge  c a n va r y 6 to  8 fe e t da il y  a nd  8 to  1 0  f ee t  s ea so n al ly .  Th e
h yd ra ul i c gr a di en t i s gr e at ly  i n cr ea s ed  n ea r  t he  ri ve r d ur in g  p er io d s of  lo w fl o w.  As th e r iv er  st ag e
i nc re as e s th e  g ra di e nt  f l at te ns , a s t he  g ro u nd wa t er  r es p on ds  to  a  h i gh er  di sc ha r ge  e l ev at io n .  No rmal 
p ea k di s ch ar g e oc cu r s du r in g Ju n e wh i le  n or mal  l o w fl ow oc cu r s in  Oc to be r  a nd  No ve mb e r.  Ri v er 
s ta ge  c a n in f lu en ce  we ll s  u p to  2,00 0  f ee t ( 60 0 m) in la n d fr o m th e r iv er .  Co nf i ne d a qu if er  la ye r s ha ve 
p ot en ti o me tr i c su rf a ce s t ha t ar e  g en e ra ll y a bo ve  th os e o f th e  u nc on f in ed  aq ui fe r .

Groundwater Quality

Gro un dwa te r q ua li ty  ha s b ee n ne g at iv e ly  i mp a ct ed  by  p as t  p ra c ti ce s a t th e  1 00 -H Ar ea , a nd  b e ca us e 
o f it s p ro xi mit y to  th e Col umbi a  Riv e r, t he  10 0- H Are a h as  r e ce iv ed  hi gh  pr io ri t y fo r  t he  r e me di a ti on 
o f ha za r do us  an d ra d io ac t iv e wa s te s a t Ha nf o rd .  Co nt ami na nt s  o f co n ce rn  in cl ud e  c hr o mi um, n it ra t e,
Tc9 9, a nd  u r an iu m, al l o f wh i ch  o cc u r ab o ve  d ri n ki ng  wa te r s ta nd a rd s wi t hi n t he  1 00 - H Ar e a.  A
p ump an d  t re a t sy st e m is  pr es en t ly  i n  o pe ra t io n t o co nt a in  t h es e co n ta mi n an ts  a n d pr e ve nt  t h em f r om
e nt er in g  t he  ri ve r.  The  pr op os e d FRC i s lo c at ed  hy dr au l ic al l y up gr a di en t  o f th e  p ump  a nd  t r ea t
s ys te m.  The  sy st em is  p r es en tl y  p ump in g co n t amin at e d gr o un dwat e r fr o m f iv e wel ls  imme di a te ly 
a dj ac en t  t o t he  r iv e r, p a ss in g t he  wa te r th r ou gh  an  i on - ex ch a ng e fi l te r a nd  i nj e ct in g  t he  t r ea te d  wat er 
i nt o se v er al  we ll s l oc at e d 1,97 0  t o 2 ,3 00  f e et  ( 6 00  t o 7 00  m)  u pg ra d ie nt  of  t he  ri ve r .  Thr o ug h t he 
CERCLA I nt er i m Re co r d of  De ci si o n, t h e EPA a nd  DOE ar e s ch ed u le d to  re vi e w th e s ta tu s  a nd 
s uc ce ss  of  t h is  p ump  a nd  tr ea t e ff or t  i n 20 0 2.  At th at  ti me , c ha ng e s mi g ht  b e mad e t o th e p ump a nd 
t re at  s y st em.
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Figure 3-12  Groundwater table in the vicinity of the 100-H Area
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3.2.4 Ecological Resources

The following s ection identifies and describes the terrestrial, and aquatic resources that occur on the
Hanford Site and in the 100-H Area

3.2.4.1 Terrestrial Resources

The  Han f or d Sit e is  lo ca t ed  wit h in  wh at  h as  be en  bo ta ni c al ly  ch ar ac t er iz e d as  a  sh ru b -s te pp e 
e co sy st e m, wi th  v ar i ou s s hr ub  a n d bu n ch gr as s  a ss o ci at io n s pl a yi ng  d o mi na n t ro le s .  Th e re gi o n is 
o ft en  r e fe rr e d to  a s  h ig h  d es er t , no r th er n d es er t  s hr ub , o r d es er t s cr ub  (Fra nk l in  a n d Dy rn e ss  1 9 73 ).
The  Han f or d Sit e is  a re l at iv el y  l ar g e, u nd i st ur b ed  a re a  o f s hr ub -s t ep pe  ha bi ta t  t ha t  c on ta i ns  n u me ro us 
p la nt  a n d an i ma l sp e ci es  ad ap te d  t o t he  s emi -a ri d  e nv ir o nmen t  i n th e  r eg i on .  Th e ma j or  DOE
f ac il it i es  a n d in fr a st ru c tu re  o c cu py  on ly  a  smal l  p ar t o f th e  s it e a nd  t h ei r imp ac t o n th e s ur ro u nd in g
e co sy st e ms  i s  min ima l.  Mos t of  th e Han fo rd  Si te  ha s no t  e xp e ri en ce d  t il l ag e or  li ve s to ck  g r az in g 
s in ce  t h e ea r ly  1 94 0 s.

A p ed es t ri an  an d vi s ua l r ec on na i ss an c e of  t h e pr o po se d c on ta min at ed  ar ea  an d th e  b ac k gr ou nd  ar ea 
n ea r th e  s ou t he as t c or ne r  o f 10 0 -H Ar ea  was  pe rf o rmed  b y  s ta f f fr om th e Han fo rd  Bi ol o gi ca l
Res ou rc e s La b or at or y  o n Apr il  2 3 , 19 9 8.  An  ad di t io na l b ac kg r ou nd  a r ea , whi ch  i s  p ro p os ed  t o  b e t o
t he  s ou t h/  s o ut hwes t  o f t he  o ri g in al  10 0- H p er ime te r, ha s no t  b ee n  r ec en t ly  s u rv ey ed .  Ho wev er ,
i nf or ma t io n o n th e h ab it a t of  t h e re g io n wa s  o bt a in ed  f r om t h e ha bi t at  c l as si fi c at io n  d at ab a se  o f  t he 
Eco sy st e ms  Mo ni to ri n g Pr o je ct  ( Nei tz e l et  a l . 19 9 9) .  Th e Br a un -Bla n qu et  co ve r- a bu nd a nc e sc a le 
( Bo nh am 19 89 )  was  u s ed  t o  d et er min e p er ce nt  co ve r  o f do min an t  v eg et a ti on .

The  n or t he rn  po rt io n  o f t he  p ro p os ed  co nt ami na te d  a re a i s ch a ra ct er i ze d a s a Ra b bi tb r us h
( Cry so th a mn us  na us eo s us ) /c he at g ra ss  (Bro mu s t ec to r um)  c ommu n it y, wi th  a  si gn i fi ca nt  amou n t of 
b ul bo us  bl ue g ra ss  ( Poa  b ul b os a) .  Oth e r po r ti on s o f th e  p ro po s ed  c o nt amin a te d a re a ar e  p ri mar il y
c ha ra ct e ri ze d  a s ch e at gr a ss  c ommun it i es .  Al l pr o po se d c on ta min at ed  ar ea s  h av e b ee n p re vi ou s ly 
d is tu rb e d.  The  p ro p os ed  ba ck gr o un d a re a in  th e s ou th ea s t co r ne r of  10 0- H Are a i s ch a ra ct er i ze d a s a
c he at gr a ss  c o mmun it y .

I n 19 99 , t he  U.S. Fi sh  a n d Wi ld l if e Ser vi ce  pr ov i de d a l is t o f th re a te ne d  a nd  e n da ng e re d sp e ci es ,
c an di da t e sp e ci es  a n d sp e ci es  o f  c on c er n, wh ic h may  b e p re se n t in  t h e Be n to n Co u nt y p or ti on  of  t h e
Han fo rd  Ar ea  (App en d ix  E) .  Howe ve r, no  p la n t or  an imal  sp ec i es  p ro t ec te d  u nd er  th e End an ge r ed 
Spe ci es  Ac t, ca nd id a te s f or  s uc h  p ro t ec ti on , o r s pe ci es  li st e d by  t h e Wa s hi ng to n  Sta t e go ve r nmen t  a s
t hr ea te n ed  o r  e nd an g er ed  we re  o b se rv e d wi th i n th e  p ro po s ed  FRC bo un d ar ie s .  Bal d  e ag l es  u se  th e
r iv er  a r ea  a d ja ce nt  to  t h e pr op o se d a re a du r in g t he  win t er .  Ba ld  e a gl es  ar e cu r re nt l y on  t h e Fe d er al 
End an ge r ed  Sp ec ie s l is t;  ho we ve r , a p ro po sa l  t o d el is t t he  b a ld  e ag l e wa s  p ub li s he d i n th e Fed er a l
Reg is te r , Ju l y 6, 1 9 99 .  A fi na l  d ec i si on  i s  e xp e ct ed  i n  J ul y  2 00 0.

3.2.4.2 Aquatic Resources

The  Col u mb ia  Ri ve r i s th e  d omin a nt  a q ua ti c e co sy s te m on  th e Han fo rd  Ar ea  an d fl o ws  t o  t he 
n or th ea s t of  th e 10 0 -H a r ea .  Th e ri v er  s up p or ts  a la rg e  a nd  di ve rs e  c ommun it y o f fi s h, b en t hi c
i nv er te b ra te s , an d o th er  co mmun i ti es .

Nei tz el  19 99  li st s 4 3 sp e ci es  o f  f is h  i n th e  Han f or d Re a ch  o f  t he  Co lu mb i a Ri ve r .  Th e br own 
b ul lh ea d  ( I ct al ur u s ne b ul os us )  h as  b e en  c o ll ec te d  s in c e 19 77 , b ri n gi ng  t h e to t al  n umb er  o f  f is h
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s pe ci es  id en t if ie d i n th e  Han fo r d Re a ch  t o 4 4.  Of th es e  s pe c ie s, c h in oo k  s al mo n , so c ke ye  s a lmon 
c oh o sa l mo n, an d st e el he a d tr ou t  u se  th e ri v er  a s  a  mig r at io n  r ou te  to  a n d fr om up st r ea m sp a wn in g 
a re as  a n d ar e  o f th e  g re a te st  e c on omi c impo r ta nc e .  The  Up pe r  Col umb ia  Ri ve r st e el he a d, Upp e r
Col umbi a  Riv e r sp ri n g- ru n  c hi no o k sa l mo n, a n d th e  b ul l t ro ut  ar e kn o wn  t o  o cc ur  in  t h e Co lu mbi a
Riv er  i mme di a te ly  a d ja ce n t to  t h e pr o po se d p ro je c t ar ea s .  Al l th re e  s pe c ie s ar e  f ed e ra ll y l is te d  a s
e nd an ge r ed 

Ben th ic  or ga n is ms  a r e fo u nd  e it h er  a t ta ch ed  to  o r  c lo se l y as s oc ia te d  wit h  t he  s u bs tr a tu m.  All  ma jo r
f re sh wa t er   b en th ic  ta xa  ar e re p re se n te d in  th e Col umbi a  Riv e r.  In s ec t l ar va e s uc h a s ca dd i sf li e s
( Tri ch op t er a) , mi dg e  f li e s (Chi ro no mid ae ) , an d b la ck  fl ie s ( S imul ii d ae )  a re  d o mi na n t.  Ot h er  b e nt hi c
o rg an is ms in c lu de  l i mp et s , sn ai l s, s p on ge s, an d c ra yf is h .  Pe ak  l ar v al  i n se ct  d e ns it i es  a re  fo un d  i n la t e
f al l an d  win t er , an d  t he  ma jo r e me rg e nc e is  in  s p ri ng  a n d su mme r (Ne it ze l  1 99 9) .

3.2.5 Archaeological, Cultural, and Historic Resources

Man ag eme nt  o f  t he  Ha nf or d  Are a c ul tu r al  r es o ur ce s  f ol lo ws th e  Han fo rd  Cu lt u ra l Re s ou rc e s
Man ag eme nt  Pl an  (PNL 1 9 89 ), whi ch  wa s ap p ro ve d b y th e  Sta te  Hi st o ri c Pr e se rv a ti on  Of fi ce  in 
1 98 9.  The  Ma na ge me n t Pl a n wa s d ev el o pe d to  es ta b li sh  g u id an c e fo r t he  i d en ti fi c at io n , ev al u at io n ,
r ec or da t io n, cu ra ti o n, a n d ma na g emen t  o f ar c ha eo l og ic al , h is t or ic , a nd  t r ad it io n al  c u lt ur al  re so u rc es 
a s in di v id ua l  e nt it i es  o r  a s co n tr ib u ti ng  p r op er t ie s wi t hi n a  d is tr i ct .  Th e pl a n sp e ci fi es  me th o ds  o f
c on su lt a ti on  wi th  a f fe ct e d tr ib e s, g o ve rn me n t ag e nc ie s, an d i nt er es t ed  p a rt ie s, an d i nc lu de s  s tr a te gi es 
f or  t he  pr es e rv at io n  a nd / or  c ur a ti on  of  r ep r es en t at iv e p ro pe r ti es , a rc hi v es , an d  o bj e ct s.

The  p ro p os ed  co nt ami na te d  a re a was  r e vi ewed  by  s t af f fr o m th e  Han fo r d Cu l tu ra l Res ou r ce s
Lab or at o ry  ( App en di x  E).  The re  ar e n o kn own  h is t or ic  p r op er t ie s wi t hi n t he  p ro p os ed  co nt ami na te d 
a re a.  A r ec o rd s re v ie w i nd ic at e d th a t ap pr o xi ma t el y ha l f of  th e pr o po se d  c on ta min at e d ar ea  ha s b ee n
i nt en si v el y s ur ve ye d  f or  cu lt ur a l re s ou rc es .  No  ar ch ae o lo gi c al  s it e s or  is ol at e d ar t if ac ts  we re 
i de nt if i ed  i n  t he  s u rv ey  ar ea .  Th e p ro po se d  c on t amin at e d ar e a is  p r imar i ly  wit h in  a r ea s wh e re  t h e
g ro un d s ur fa c e ha s b ee n d is tu rb e d by  pr io r Han fo r d Si te  co ns t ru ct io n  a ct i vi ti es .  Al l  b ut  a  ve ry  smal l
p ar t of  th e r emai nd e r of  th e pr o po se d  c on ta min at e d ar ea  no t i nt en si v el y s ur ve ye d  i s i de nt if i ed  a s 
o ri gi na l  g ro u nd  s ur f ac e.  Par t o f th e  p ro po s ed  c o nt amin a te d a re a is  wi th i n 1,31 0  f ee t  ( 40 0 m) of  th e
Col umbi a  Riv e r, whi c h is  co ns id e re d c ul tu ra l ly  s e ns it iv e .  A cu lt ur a l re s ou rc e e xp er t  i s re q ui re d  t o be 
p re se nt  du ri n g ex ca v at io n  i n th i s ar e a.

The  p ro p os ed  so ut hwe st  a n d so ut h ea st  ba ck gr o un d a re as  h a ve  a l so  b ee n  p re v io us ly  su rv e ye d fo r 
c ul tu ra l  r es o ur ce s.  No a rc ha eo l og ic a l si te s  o r i so la te d  a rt i fa ct s wer e l oc at ed  wi th i n th e b ac kg r ou nd 
a re as .  Re vi e w of  1 9 41  a e ri al  p h ot og r ap hs  i n di ca t es  t ha t , pr i or  t o Han fo r d Si te  de ve l op me nt , t he 
s ou th wes t ba c kg ro u nd  a re a  was  un de ve l op ed  ra ng e la nd , whi l e th e s ou th e as t ba c kg ro u nd  a re a  was  a
c ombi na t io n o f un de v el op e d an d a gr ic u lt ur al  la nd .  Th er e  a re  no  k no wn hi s to ri c p ro pe r ti es  wi th in 
e it he r o f th e  b ac kg r ou nd  ar ea s.

3.2.6 Land Use, Recreation, and Aesthetic Resources

The  Han f or d Sit e en c ompa s se s 56 0  s qu a re  mil e s (1 ,45 0 km2 )  a nd  i n cl ud e s se ve r al  DOE op er a ti on a l
a re as .  La nd  us e ca t eg or i es  a t t he  Ha nf or d Sit e i nc lu de  re ac t or  o pe r at io n s, was t e op e ra ti on s ,
a dmin is t ra ti v e su pp o rt , o pe ra ti o ns  s u pp or t, se ns i ti ve  a r ea s, an d un d ev el o pe d ar e as .  Re me di a l
a ct iv it i es  a r e cu rr e nt ly  fo cu se d  wit h in  o r n ea r t he  d is t ur be d  a re as , s uc h  a s th e  1 00  Ar ea s.  Muc h  o f th e 
Han fo rd  Si te  is  u nd e ve lo p ed , pr o vi di n g a sa f et y a nd  s ec u ri ty  bu ff er  fo r t he  s ma l le r a re as  u s ed  f o r
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o pe ra ti o ns .  Th e en t ir e Han fo rd  Si te  ha s be e n de s ig na te d  a  Na ti on al  En vi r on me nt a l Re s ea rc h Par k.
Pub li c a cc es s  t o mo s t fa c il it y a re as  is  r es t ri ct e d.

DOE, in  pa rt n er sh ip  wi th  se ve ra l  c oo p er at in g  a ge n ci es , h as  i s su ed  a  Re co r d of  De ci si o n ba se d  o n t he 
Han fo rd  Co mp r eh en si v e La n d- Us e Pla n Env ir on men ta l  I mp ac t  Sta t emen t ( EI S)  (DOE/RL 1 99 9 b)  t o
a dd re ss  pr op o se d la n d us e s at  t h e Ha n fo rd  Si te  o v er  t he  ne xt  50  y ea r s.  The  c omp re he n si ve  l a nd  u s e
p la n pr o vi de s  a  c omp re he n si ve  a n d lo n g- te rm ap pr o ac h to  pl an n in g an d  d ev e lo pmen t  f or  th e Ha n fo rd 
Sit e an d  r ec o gn iz es  th e mul ti pl e  u se s  t ha t mus t b e co or d in at e d, i nc l ud in g  r es ea r ch  a n d de ve l op me n t
a ct iv it i es .  Th e 10 0  Are a s ar e t he  s i te  o f e ig ht  re ti re d  p lu t on iu m p ro du c ti on  r e ac to r s an d t he  N
Rea ct or .  Th e  f ac il i ti es  in  t he  10 0 Are as  a r e be i ng  p la c ed  i n  a  s ta b il iz e d st at e  f or  ul ti ma t e
d ec ommi s si on i ng .  Re me di a l ac ti v it ie s  a re  c u rr en t ly  f oc u se d wit hi n o r ne a r th e d is tu r be d ar e as .

Acc es s t o th e  Han fo r d Si t e is  r e st ri c te d, s o  r ec r ea ti on  do es  no t oc c ur  o n  t he  s i te .  Ho we ve r, a c ce ss  to 
t he  Han f or d Rea ch  o f  t he  Co lu mb i a Ri v er , wh i ch  f l ows ad j ac en t  t o th e  1 00 - H Ar ea , i s u nr es tr i ct ed .
The  r iv e r is  us ed  e x te ns i ve ly  f o r fi s hi ng , h un ti n g, b oa t in g, wi nd su r fi ng , wat er - sk ii n g, d iv i ng , a nd 
s wi mmin g .

The  Han f or d Rea ch  o f  t he  Co lu mb i a Ri v er  i s d es ig n at ed  a s  Cla s s A, Ex ce ll e nt .  Cl as s A wat er s  a re 
s ui ta bl e  f or  al l us e s, i n cl ud in g  r aw dr in ki n g wa t er , re c re at i on , an d  wil d li fe  h a bi ta t .  Wat e r qu a li ty  i s 
r ou ti ne l y mo n it or ed  fr om lo ca ti o ns  u p st re am an d d owns tr e am o f  t he  Ha nf or d  Sit e.  Sta t e an d f ed er a l
d ri nk in g  wat e r st an d ar ds  ap pl y t o th e  Col umb ia  Ri ve r an d  a re  cu rr en t ly  b e in g me t .

The  l an d  i n t he  v ic i ni ty  of  t he  Ha nf o rd  Sit e  i s g en er al l y fl a t wi th  li tt l e re li e f.  Rat tl es n ak e Mou nt ai n ,
r is in g t o 3,4 80  f ee t  ( 1,0 60  m) a bo ve  me an  s e a le v el , fo r ms  t h e so ut h ea st e rn  b ou n da ry  of  t he  Ha nf o rd 
Sit e.  Gab le  Mo un ta i n an d  Gab le  Bu tt e  a re  t h e hi g he st  l a nd fo r ms  wit h in  t h e Ha nf o rd  Si te .  La rg e
r ol li ng  hi ll s  a re  l o ca te d  t o th e  wes t  a nd  n o rt h o f th e Sit e.  The  Co lu mb i a Ri ve r , fl o wi ng  a cr o ss  t h e
n or th er n  p ar t  o f th e  Sit e  a nd  f o rmin g  t he  e a st er n  b ou nd a ry , i s ge ne r al ly  co ns id e re d s ce ni c, wi th  it s
c on tr as t in g b lu e ag a in st  a ba ck g ro un d  o f da r k ba s al ti c r oc ks  an d de s er t s ag eb ru sh .  Th e Whi te  Bl uf fs ’ 
s te ep , whi ti s h- br own  b lu f fs  a dj a ce nt  to  t he  Co lu mbi a Ri v er  ( l oc at ed  ac ro s s th e r iv er  fr om t h e 10 0 -H
Are a)  a r e a s tr ik in g  n at u ra l fe a tu re  of  t he  la nd s ca pe .

3.2.7 Socioeconomic Conditions

The  Tri - Ci ti e s co ns t it ut e  t he  n e ar es t  p op ul a ti on  ce nt er  an d a re  l oc a te d s ou th ea s t of  th e Ha n fo rd  Si te .
The  1 99 7  e st i ma te s d is tr i bu te d t he  Tr i- Ci ti e s po p ul at io n  a s f ol lo ws :   Ri c hl an d 3 6,86 0 , Pa sc o  2 6,0 00 ,
a nd  Ken n ewic k  5 0,39 0 .  Ac ti vi ty  on  t h e Ha nf o rd  Si te  p la y s a d omin an t  r ol e  i n th e  s oc i oe co no mic s o f
t he  Tri - Ci ti e s an d s ur ro u nd in g c ou nt i es .  I n  a dd i ti on  t o  p ro v id in g d ir ec t  e mp lo y me nt , t he  Ha nf or d 
p ay ro ll  ha s a  wid es p re ad  impa ct  on  t h e Tr i- Cit ie s  a nd  s t at e e co no mi e s (Ne it ze l e t al . 1 99 9) .

Thr ee  ma jo r e mp lo yme nt  s e ct or s h av e b ee n th e  p ri n ci pa l d ri vi n g fo rc e s of  th e ec o no my  of  t he  Tr i- 
Cit ie s s in ce  th e ea r ly  1 9 70 s:   1 ) DOE a nd  i t s co n tr ac to r s op e ra ti ng  th e Han fo rd  Si te ;  2 ) En e rg y
Nor th we s t an d  i ts  o p er at i on  o f a  c ommer ci al  nu cl e ar  p owe r pl a nt  l oc a te d o n th e Han fo r d Si te ;  a nd  3) 
t he  a gr i cu lt u ra l co mmu ni t y, i nc l ud in g  a  s ub s ta nt i al  f oo d  p ro c es si ng  co mp o ne nt .  In  1 9 97 , ne a rl y 2 0
p er ce nt  of  t h e no na g ri cu l tu ra l j ob s i n Be nt o n an d  Fra nk l in  c o un ti es  we re  co mp os e d of  DOE an d  i ts 
c on tr ac t or s a t th e Han fo r d Si te  (Nei t ze l et  al . 1 99 9) .

Lan d in  th e s ur ro un d in g e nv ir on s  i s u se d fo r  u rb a n an d i nd us t ri al  d e ve lo p me nt , i rr ig a te d an d  d ry - la nd 
f ar mi ng , a nd  gr az in g .  Ma jo r in d us tr i al  f ac i li ti e s wi th i n a 5 0- mi le  (8 0- k m)  r ad i us  i n cl ud e a  mea t -
p ac ki ng  pl an t , fo od - pr oc e ss in g f ac il i ti es , f er ti l iz er  p l an ts , a  p ul p  a nd  pa pe r mil l, ch emic a l pl a nt ,
h yd ro el e ct ri c  d ams, an d s ma ll  ma nu fa c tu ri ng  fi rms .  Wit h in  a  50 -mil e  r ad i us  o f t he  1 0 0- H Ar e a, b u t
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o ut si de  th e Han fo rd  bo un d ar y, a g ri cu l tu re  i s  t he  pr ed omi na nt  la nd  u s e.  Gov er nme nt  f a ci li ti e s lo c at ed 
o n th e Han fo r d Si te  in cl u de  r et i re d c he mi ca l  p ro c es si ng  pl an t s, r ad i oa ct i ve  was t e co n tr ol  u n it s,
d ec on ta min at i on  f ac i li ti e s, n uc l ea r mat er ia l s st o ra ge  f a ci li t ie s, r e se ar c h la bo r at or i es , an d  a  r e ti re d
r ea ct or  at  t h e 10 0- H Are a .  Commer ci a l us e o f th e  Han fo r d Si t e in cl u de s a  n uc le a r po wer  p la n t
( En er gy  No rt h we st  Nu cl ea r  Pla nt  2)  a n d a lo w-l ev e l ra di o a ct iv e was te  bu ri al  ar ea  ad mi ni s te re d  b y
Was hi ng t on  St at e an d  o pe r at ed  b y  U.S. Eco lo g y In c .

3.2.8 Human Health

Rad io ac t iv e e mi ss io n s fr o m ma ny  on si t e fa ci l it ie s  a re  a p pr oa c hi ng  l e ve ls  pr ac ti c al ly  in di st i ng ui s ha bl e
f ro m th e  n at u ra ll y o cc ur r in g ra d io ac t iv it y p re se n t ev er y wh er e . (PNNL 1 99 8 ).  Th i s tr a ns la te s  t o a  v er y
s ma ll  o f fs it e  r ad ia t io n d os e at t ri bu t ab le  t o  s it e  a ct iv i ti es .  Us in g  t he r mo lu mi n es ce n t do si met er s ,
r ad io lo g ic al  do se  r a te s wer e me a su re d  a t bo t h on s it e an d  o ff s it e lo c at io n s du ri n g 19 9 7.  Ra d io ac t iv e
s ub st an c es  c o nt ri bu t in g t o th e mea su r ed  d os e  r at e s we re  of  e i th er  n at ur al  or  ma n- ma de  or ig i n.  Th e 
d os e ra t es  d i d no t c ha ng e  s ig ni f ic an t ly  f ro m t he  do se  r a te s mea su re d  i n p re vi ou s  y ea r s.  Th e  1 99 7 
a nn ua l a ve ra g e ba ck g ro un d  d os e r at e mea su re d  i n c ommu ni t ie s d is ta nt  fr om th e Ha n fo rd  Si te  wa s 67 
±  1  mil l ir em pe r ye a r (mr em/y r) .  Th e  1 99 7 a nn ua l  a ve ra g e pe r imet er  do se  ra te  wa s 89  ± 10  mr em/y r .
All  o ns i te  t h er mo lu min es c en t do s imet e rs  a ve r ag ed  85  ±  5  mr em/ ye ar  ( PNNL 1 99 8) .

The  Han f or d Env ir on men ta l  Hea lt h  Fou n da ti on  (HEHF) pr ov i de s o cc up at i on al  he al th  se rv i ce s to 
Han fo rd  pe rs o nn el  t h ro ug h  h ea lt h  r is k  man ag e me nt  an d oc c up at i on al  h e al th  mo ni to r i ng .  Th e
HEHF’ s h ea lt h  r is k man ag e me nt  p r og ra m i de nt i fi es  an d an a ly ze s  t he  h a za rd s  Han fo r d pe r so nn el  fa ce 
i n th e wor k e nv ir on men t a nd  b ri n gs  a n  a wa re n es s t o wo rk e r he a th  a nd  sa fe t y is su e s at  Ha nf or d .
HEHF’ s o cc up a ti on al  he al t h se rv i ce s p ro vi de  oc cu p at io na l  med i c in e an d  n ur s in g, i n cl ud i ng  med i ca l
mon it or i ng  a n d su rv e il la n ce ; er g on omi cs  a ss e ss me n t;  p sy c ho lo g y an d c ou ns e li ng ; f it ne s s fo r d ut y
e va lu at i on ; i nf ec ti o n co n tr ol ; i mmed i at e he a lt h c ar e;  i n du st r ia l hy g ie ne ;  a nd  h e al th , s af et y , an d  r is k
a ss es sme nt s.

Noise

Bac kg ro u nd  n o is e le v el s wer e ev a lu at e d in  t h e 19 8 0s  a t f iv e Han fo rd  Si te  lo ca ti o ns .  No is e l ev el s 
wer e ex p re ss e d as  e q ui va l en t so u nd  l e ve ls  f o r 24  ho ur s ( Le q- 2 4) .  Th e av e ra ge  n o is e l ev el  f o r th e se 
f iv e si t es  wa s 38 .8  dB/A on  t he  da te s  t es te d .  Th e wi nd  wa s i de nt if i ed  a s  t he  p r imar y co n tr ib u to r to 
b ac kg ro u nd  n o is e le v el s, wi th  wi nd s e xc ee di n g 12  mi le s p er  h o ur  ( 19  km/h r ) si gn i fi c an tl y a ff ec t in g
n oi se  l e ve ls .  Th is  st ud y  c on cl u de d t ha t ba c kg ro u nd  n oi s e le v el s in  un de v el op ed  ar ea s  a t th e  Han f or d
Sit e ar e  g en e ra ll y i n th e  r an ge  of  2 4  t o 36  dB/A.  Pe ri o ds  o f  h ig h win d, wh ic h n or ma l ly  o cc u r in  th e
s pr in g, wo ul d  e le va t e ba c kg ro un d  n oi s e le ve l s (Ne it ze l e t al . 1 99 9) .

Noi se  l e ve ls  at  t he  10 0- H Are a a re  e x pe ct ed  to  b e  s imil a r to  th e le v el s i de nt if i ed  i n  t he  Ha nf or d  s tu dy .
The re  mi gh t o cc as io n al ly  be  h ig h er  n o is e le v el s a ss oc ia t ed  wi th  o ng o in g r emed ia ti on  wo rk  at  1 00 - H.
Pot en ti a l ac t iv it ie s  a t t he  c on t amin a te d ar e a an d  b ac kg r ou nd  ar ea  a r e li s te d in  Se ct i on  2 .2 .3.  Noi se 
a ss oc ia t ed  wi th  p ot e nt ia l  FRC a c ti vi t ie s wo u ld  b e  p ro du c ed  b y  wel l- d ri ll i ng  e qu i pmen t , co mp r es so r s,
t ru ck s, an d g en er at o rs .  No is e f ro m FRC a ct i vi ti e s wo ul d  b e t empo ra r y an d  l ik el y  t o d is tu rb  wi ld l if e
o r ot he r  s en s it iv e r ec ep t or s fo r  o nl y  s ho rt  pe ri o ds  d ur i ng  d a yl ig ht  ho ur s .

3.2.9 Waste Control

Was te s g en er a te d at  th e p ro po se d  c on t amin at e d ar e a an d b ac kg r ou nd  a r ea  c o ul d in c lu de  smal l
q ua nt it i es  o f  c on ta min at e d gr ou n dwat e r fr om dr il l in g we l ls  a n d sa mp l in g i n co nt a mi na t ed  z on e s; 



Environmental Assessment
for the Selection and Operation of the Proposed Field Research Centers for the NABIR Program

07/27/00

3-37

s ma ll  q u an ti t ie s of  ex ce s s so il  fr om co ri ng ;  f ie l d la bo r at or y  was te s , so me of  wh ic h wou ld  b e 
c on si de r ed  RCRA was t e;  b i ol og ic a l wa s te s;  d o me st i c wa st e s fr o m th e o ff ic e s an d l ab or a to ri es ;  a nd 
s an it ar y  was t es .

The re  a r e ex i st in g was te  di sp os a l fa c il it ie s  o n t he  Han f or d Sit e fo r  t he  di sp os a l of  ra di oa c ti ve ,
h az ar do u s, c h emic al , b io l og ic al , a nd  do me st i c wa s te s.

3.2.10 Transportation

U.S. De p ar tme nt  o f Tra ns p or ta ti o n (DOT)  Haz a rd ou s  Mat er i al s Reg ul at i on s ( Ti tl e 4 9, CFR, Par ts 
1 71 -1 80 )  e st a bl is he s  r eq u ir emen t s go v er ni ng  pa ck a gi ng  a n d sh i pp in g h az ar d ou s ma t er ia l s on  p u bl ic 
h ig hway s .  Th e st an d ar ds  ar e ap p li ca b le  t o a ny  n e ce ss ar y  s hi p me nt s o f ha z ar do us  ma te r ia ls  t o  o r f ro m
t he  p ro p os ed  FRC.  The  PNNL Shi p pi ng  an d Tr a ns po r ta ti on  Pr og r am e ns u re s c ompl ia n ce  wi th  t he 
DOT Haz a rd ou s  Mat er i al s Reg ul at i on s a nd  DOE re qu i re me nt s  s pe c if ic  t o  p ac k ag in g a nd 
t ra ns po r ta ti o n sa fe t y.  The  PNNL Haz a rd ou s Mat er i al s Tr a ns po r ta ti on  Of fi c er  wou l d be  co ns ul t ed  t o 
a ss ur e s af e p ac ka gi n g an d  t ra ns p or ta t io n of  re gu l at ed  s a mp le s , ha za r do us  ma te ri a ls , o r wa st e s.

The  1 00 - H Ar e a is  r e st ri c te d to  us e o nl y by  DOE a nd  i ts  co nt r ac to rs .  In  th e vi c in it y  o f th e  p ro p os ed 
FRC, th e  maj o ri ty  o f  r oa d s ar e b ei ng  us ed  f o r th e  d ec ommis si o ni ng  o f  t he  H Re ac t or  Bu il di ng , a nd  fo r
r emed ia t io n a ct iv it i es  a t  t he  1 8 3- H Sol ar  Ev ap or a ti on  Ba si ns  an d 10 7 -H Li qu id  Wa st e Tre nc h. La rg e 
t ru ck s a re  f r eq ue nt l y on  th e ro a ds .

3.2.11 Utilities and Infrastructure

The  Han f or d Sit e ha s  a  p o ta bl e a nd  r a w wa te r  s ys t em, su p pl yi n g th e d ev el o pe d ar e as  o f  t he  Si te ,
i nc lu di n g th e  1 00 -H Ar ea .  El ec t ri ca l  p ower  is  p r ov id ed  to  t h e 10 0 Are as  fr om t h e Bo n ne vi ll e  Powe r
Admin is t ra ti o n.  Ad d it io n al  s up p or t s er vi ce s  i nc l ud e se wer s, fi re  p r ot ec t io n, wa st e d is po sa l , an d 
s af eg ua r ds , a nd  s ec u ri ty .

Key  e le men ts  of  s it e  i nf r as tr uc t ur e i nc lu de  fa ci l it ie s a nd  r o ad s (DOE/ RL 19 94 a) .  On s it e
p ro gr ammat ic  an d ge n er al  pu rp os e  f ac i li ti es  pr ov i de  6 .5  mi ll i on  s qu a re  f e et  ( 60 0 ,0 00  m2 )  o f sp a ce .
Gen er al  pu rp o se  f ac i li ti e s in cl u de  o f fi ce s, la bo r at or ie s , sh o ps , wa r eh ou s es , an d  o th e r fa ci l it ie s .
Pro gr ammat ic  sp ac e s up po r ts  a  l i qu id  wa st e e va po r at or , was te  re co ve r y, t r ea tmen t , st o ra ge  f a ci li t ie s,
a nd  r es e ar ch  an d de v el op men t la b or at o ri es .  Th e r oa d ne t wo rk  is  wel l  d ev e lo pe d a t Ha n fo rd  wi th 
a pp ro xi mat el y  2 90  mi le s ( 46 0 km)  o f r oa ds .  Up gr a de s ar e  p la n ne d or  un de r wa y to  su pp o rt 
r emed ia t io n e ff or ts  in cl u di ng  i n  t he  10 0 Ar e as , a s ha ul i ng  wa st es  a n d wa s te  s it e  c ov e r ma te r ia l i s
i nt eg ra l  t o man y of  th e r emed ia t io n e ff or ts .  An c il la ry  fa ci l it ie s wou ld  be  u se d  t o s up po rt  th e p ro po se d 
FRC.

FRC s ta f f an d  r es ea r ch er s  wou ld  us e e xi st in g  f ac i li ti es  at  PNNL, in c lu di n g of fi c es /l a bo ra to r ie s i n th e
Lif e Sc i en ce  Bu il di n g (3 3 1 Bu il d in g) , t he  En vi ro n me nt al  Mo le c ul ar  Sc ie nc e s La bo r at or y , Si gma  V
Bui ld in g , th e  Res ea r ch  Te ch no lo g y La b or at or y , th e  Che mi c al  En gi ne er i ng  La bo ra to r y, a n d th e Pla nt 
Gro wt h Fac il i ti es .

3.2.12 Environmental Justice

On Fe br u ar y 1 1, 1 99 4 , th e  Pre si d en t o f th e Uni te d  Sta te s  i ss u ed  Exe c ut iv e  Ord er  12 89 8 , Fed er al 
Act io ns  to  Ad dr es s Env ir o nmen ta l  J us t ic e in  Mi no r it y Po p ul at i on s an d  Low- In co me  Po pu l at io ns .
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The  Exe c ut iv e  Ord er  ma nd a te s th a t ea c h fe de r al  a g en cy  ma ke  e n vi ro nme nt al  ju st ic e  p ar t  o f th e 
a ge nc y mis si o n an d t o ad d re ss , a s ap p ro pr ia t e, d i sp ro po r ti on a te ly  h i gh  a n d ad ve r se  h u ma n he a lt h o r
e nv ir on men ta l  e ff ec t s of  th e pr o gr ams  a nd  p o li ci e s on  mi no ri t y an d l ow-i n co me  p o pu la t io ns .

App ro xi mat el y  3 83 ,9 3 4 pe o pl e li v e wi t hi n a 5 0- mi l e (8 0- k m)  r a di us  o f  t he  Ha nf or d  Sit e .  Bas e d on 
1 99 0 ce n su s d at a, mi no ri t ie s co mpo se  ne ar ly  25  p e rc en t o f th e  p op ul a ti on .

The  d is t ri bu t io n of  mi no r it y po p ul at i on s re s id in g  i n ar e as  s u rr ou nd i ng  t h e Ha nf o rd  Si te  i s s ho wn  in 
Tab le  3 - 2.  The  t ab l e sh o ws  min o ri ty  po pu la t io ns  an d th e  r ac i al  a nd  et hn i c co mp o si ti o ns  wit h in  a  50 -
mi (8 0- k m)  r a di us  o f  t he  Si te .  At  t h e ti me  of  1 9 90  c en s us , His pa ni c s co mpo se d n ea rl y  8 1 pe r ce nt  of 
t he  min o ri ty  po pu la t io n s ur ro un d in g t he  Han f or d Sit e.  The  Si te  i s a ls o s ur ro un d ed  b y  a  r el a ti ve l y
l ar ge  p e rc en t ag e (a b ou t 8  p er ce n t)  o f  Nat iv e  Ame r ic an s b ec au s e of  t h e pr e se nc e o f th e  Yak ama  I nd i an 
Res er va t io n i n th e v ic in i ty  ( Ne i tz el  et  a l. 19 99 ) .

Table 3-2.  Description of the Populations Surrounding the Hanford Site (1990)

Environmental Justice Parameter PNNL

Population and Minority Population Statistics

Population within 50 mi (80 km) of center of Site 383,934

Minority population within 50 mi (80 km) of center of Site 25%

Native American and other race categories 7,913

Asian or Pacific Islander population 5,864

African American population 4,331

Hispanic origin population 76,933

Distribution of Low-Income Households in 50 mi Radius of Site

Households in counties surrounding the Site 204,501

Low-income households in counties surrounding the Site 86,693

Percent of low-income households in counties surrounding the Site 42%

3.3 No Action

The re  wo ul d b e no  a f fe ct e d en vi r on me n t un de r  t he  No  Act i on  a l te rn at i ve .  No  DOE si te s  wou ld  be 
u se d fo r  o pe r at io n o f an  FRC to  co nd u ct  b as i c fu n da me nt a l bi o re me di a ti on  re se ar c h.


