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Executive Summary 
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1.1 EWpose and Organization of the LMICP 
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Attac&XC-GroIdwater/L,eak Detection and Leachate Monitoring Plan 

Attachment D-Integrated Environmental Monitoring Plan (IEMP) 

Attachment E-Community - .  Involvement Plan (CIP) 
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management program at the F W  Preserve. 

. wt &key P 454.1, ~ h c  o ~ t i t n m n ~  Contro~s @OE 2609, ~SWIMRS r 
& a a n g w e f r s t ~ ~ o f ~ & t i o n a l ~ W ~ ~ W E ~  - , . 

I .  - 
I&& CMCZ 4SU.lA, bnvironmenta~~rotection program (bdE rsguins the 
implementation of soued s t e d p  practices that are protective of the air, the hi& 
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Site Dmebpnrent Plamhg @OE 1992a), identify the d y s a  that mwrt be. eonductal k 
order to cbrmhe whether a particular portion of DQEmnesl pmpQ be 
exams and avtdld11e fw tmsk to amtber entity* 
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- me ~ w ~ ~ ~ t r o ~ ~ ~ :  Overview o f R k q s i r m e & i 5 ~ ~ ~ . 1  
and DaG 5400.3 @OE 1 W b )  summarizes DOE requiremeants fdr dhti(~li p#W&bfl af 
the public aid en-& with the intent of amir&ig DOE elements in planning and 
implmmting p & p n s  fOl lhe 14mg-rn control (a, stewd&) of-. 

The Menmandumy, rXra~-Term Stewardship Guiding FrinciplesT@@E ZWb) idmtifks 
bmad concepts patabkg to stemidship and e1exnem that Ohio stahWW identified as 
criti~d tq t&z qqam ~f skwtadsh& p w g  

To t h 3 @ , i n m a n y ~ t h t c ~ e m m p g d w a r s b ~ a P a d ~ ~ t  
ebka@i+&k and sost. 

To L e d  and developmeat needs. 

leted" (DOE 1999a). TBree categories, OF 
assive," a d  "no skambb& mpirdfi A&he 
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2.0 Site Background 

2.1 Site Description 

2.1.1 Fernald Preserve Description 

The Fernald Preserve is situated on a 1,050-acre tract of land, a p p r o ~ 1 y  18 miles northwest 

area occupies approximately 136 acres in the center of the site. The fonner waste pit area and the I 

former silos atea were located adjacent to the western edge of the production area Psddys Run 
flows h m  north to south along the Fernald Preserve's westem boundary and empties into the 
Great Miami River approximately 1.5 miles south of the site. The F d d  Preserve lies on a 
tenace that sl- gently between vegetated bedrock outcropping to the north, southeast, and 
southwest. The site is situated on a layer of glacial overburden, consisting p r h d y  of clay and 
silt with minor amounts of sand and gravel, that overlies the Great Miami Aquifer. P d y s  Run 
and the Stomm Sewer Qutfkll Ditch, which empties into Paddys Run, have emded the glacial 
o v e r b m  exposing the sand md gravel that make up the Great Miami Asuifer. 

2.13 F e d d  Preserve rnd Sumunding Area 

In the vicinity of the Fernald Preserve are the communities of Shandon (northwest), Ross 
(mfi#Igt), New BaJtimore (southeast), Femald (south), and New Haven (southwest) (Figure 2-1). 
Lwnd use in the area consists primarily of residential use, hrmhg, and gravel exmvation ~~ Some land in the vicinity of the Fernald Preseme is dedicated to housing development, 
ligbt indwtq, and park lad ,  The Great Miami River is located to the east and, like PadClys Run 
andthe Stomn Smm OutW Ditch, it has eroded away sipifiuint portions ofthe glacial 
ov- arposing the sand rtnd gravel that make up the Oreat Miami Aauifer. 

I .  

23.1 Fadlt M3hWls Prodaotfon Center 

The Fead M a W s  PwdwtiDa Ce&r 0 was the ori- name given ta whtat is ww the 
F&d Fmmve. The Atomic Energy Commission (AEC) e a w d  the FMPC ia &a early 
1950s far tbe purpose of -ing hi&-purity d u m  metal tiom ores rmd proems residues for 
w at other gov-t MWes invoked in the production of nuclear weapejaw far the aation's 
defense. 

A variety of matmiah were utirized throughout the production m, including ore ()oncentrates 
and recycle mbriab that were digsalved in nitric acid to pmduoe a uranyi nitrate hexah- 
0 f k d  solution. The UWH was then concentrated and t h d y  d tah td  to ursPfivlnr 
triaxide (Ua), or omge ox&. The orange oxide was either shipped to the gaseous difbdon 
p l a  in Pactucab, &3ltUCk& W WW ~ a ~ ~ e l ' t a d  to ~ U M  eetFahroriQe WI). Sr $Igesl d t .  TbC 
~ ~ ~ ~ b l s n d e d w W ~ h t m - m l ~ p a n u l e s a n d p l a o e d m r c l o s s d ~ ~ ~ t o  
p r o Q x c e a ~ ~ f ~ ~ ~ ~ a d e r b y . S c n n e ~ i e ~ ~ ~ b ~ ~ ~ h t  
the r a d d e r  were ~~ and pound into pteheated grapbib mdds to foatn hp@. 
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23 Remediation Process 

23.1 Smutmy of Remediation Efforts 
. . Ilwndwla 

4 
&;Sb6~ll- ofdm F e d d  Piwewe. The site 

+: 1 
I 

rPmidl @us) .a0 fobws: .I -1 

orn+Mmrwa= 1 
1 
i 

, WM-mMk1. 

5 
An ~ ~ ~ ~ ~ 0 0 f ~ ~ v e O U s ~ ~ .  gSrr* 
RODS ou@&g the s~tected remady for each OU were issued, .A submy of@e 

-sf 

&Uows* . - 

a l l z n a t e d d ~ ~  
by -&I i4 

J 

The 002 i&Wkd mmving ~hterial 
met the on-site waste acceptance criteria (WAC) in th 
site for di@. DOE and regulators, in consultation with the qmmunity, deyloped the WAC ta 

9 - 
strictly control the type of waste disposed of on site. 

I _ L  

The OU3 remedy inchdsdedy&umtamimting and d e c o m t n i ~ s i ~ ~  h ~ ~ t e d  shnotwss a d  
buildings, recycling waste materiala if possible, disposing of materid that met the on-site WAC &I 
the OSDF, and &@ping atl other material off site far disposal. 

% 

The OU4 remedy i n c W  moving aMf treating all material frpm 94.q 
and shipping dx wgte matmiah od silo debris off site fm ' ' 

8 Jr 

. I  L 

J- - 
. " 4 ; /  r - . - ,- , ' . , - -  J - ' -61 

' 1 ,  - 7 , .  4 '  .- ., , -' - - 
- 



UNCONTROUED IF PRINED - . '4 

r - methods: (1) tramporting material to an off-site disposal fkility for treatment and disposal, 
(2) treating material on site and transporting it to an off-site disposal facility, or (3) beating 4 
material on site and disposing of it in the OSDF. Details and exceptions for the methods listed 
above are outlkjed in the SEP. 1 

4 

WAC am e~-Gd d p h u d  I 

a&m#b web. 

rOleri~conidorat - 3 

r ~ p m i r i e i n t h e ~ ~ ~ l t r a l d e a s f c m ~ o f t h e F d ~ e  - 
(-hmq. 
~ ~ ~ ~ d w B t l a n d S ~ g b o u t ~ & ~  ~ ~ ~ % g r  
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De-a 6f ~ b l G g i & - O a  mtance,  of FlW FWdIQcImwtidofP5@ical 
Cmpletih~ @he p&t ammmlydd60 9s "closuren). The Deem ofPI@iclal 
Completim oc- on tbe d.7 tb* mediation of tho site (with the areqtb O i ~ ~ )  as 
mdiqed in Fluor PeintJdh,'i thbphensive Exit T H m  Plan wy oamphd DOE-LM 
d legacy m w l e s p o r m a i W t i e : s  for the site on that date. 

remediation, unaxtifled areas, and existing hhstructwe and facilities. 

2.4.1 OSDF 

Based on a pre-design bvestigation, the most suitable location for the OSDF was determined to be 
on the eastem side of the F e d d  m e  (Figure 2-2). The details of the invastigadon are in the 
Prs-design I~t~~t igut ion &Site $election Report for the On-site DispaIFacility @OE 199%). 
This location was cansideredothe beat because of the thickness of the gray clay layer that overlies 
the Great Miami Aquifer. 

C o ~ t i o n  on Cell 1 of the OSDP was initiatad in December 1997, and tbe permanent cap for 
Cell 1 was completb in late 2001. The OSDF cansists of eight individual w1Is covered by a 
continuous pmmmeot cap. The &nal Qlimensions are tqpm&u&ly 950 feet (ft) east to west and 
3,600 ft north 6io sou&, ~ 4 t h  a maximum hei@t of 65 ft. It was astidpated dsat 2.5 xnillim cubic 
yards of impwtd materials would be phed in the facility. ly 80 percent of the 
materid would be impact4 soil, Pd me remaining 20 m=ist of building 
demolition rubble, fly a&, lime sludge, and small mmnts of miecelheau8 matmiah. The PCCIP 
f i t t a c h t  B) provides a wgnma~y ofthe materials permitted to be placed in the O W .  The 
volumes an8 @msmtagc;g men- &we were subject to chanse during &u actual ramdhtion 
process: ~ 6 -  aw iaow with the t~~-bruilt<daa*& - . . 
The~go~~tfreO~F~bef~inbothtbaOU2RQD@0E1995o)!dblue 
Final Design CuImlatfm Ppcktge; Gbt-site DisposallFaacfIIty (WSyatec 1997)s. Tbe design 
includes a liner system, hpxded-md placement, a W cover sgstem, s kcha@ mamqpment 
t iystm~ a &be water mmgernent system, and other ancitlrlSy f-. 



. acres 
332 acres 
120 acres 
81 acres 

i& 60 acres 
33 acres 
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prakierm89av-d open water (Pigwe 2-2). ItsakWiq pxeviady existing: 
habitats (such as the pine planWbu) Were edmcd* 

What follows am btief aummorrfPrs of the habitat restgtrtltions. DeWls ~f the fwojwts asld 
fbrthcx icdlmmtiio. on the m&w$ are described in the ~&twruikmrcmJ+y&munPlrn, 
@ a E r n ) .  % 

~F~U~fi#eart~exirdedma~portian,inasouthenrpcrr5ion,.aM1mthe 
westam perimeter of the site. Rmtodan activities were coduded to expad these &west& mas. 
The Site-wide C h a r u c ~ ~ ~  Report (--me rernolld mmve ;88 acm~ng m a 
transition zoae between the W-Hiakory and Beech-Maple d m  ofthe Ea&m Dedwus 
Forest province. That is, a mmic of both Oak-Hickory aad EbxbMaple Eorest types can be 
f d  in southw&&m ahia. Forest cmmimmiw at the Fernald Preserve would gradually move 
toward one of these f-t types, depending on sik-qxxific faetiws such as topogmphy and 
hydmlagy. Thmfone, the m&ration of upland forests rrt the Fenaald h e w e  f d  on the 
etstablishment of this Beech-Maplend-Miekcny transition m e .  The trees used are native w 
southwestern Ohia and ane 1Ssred in the NRRP, Table 3-1: 

: Ripmian c ; o ~ r s  misted along PadsEyg Rwr and the Storm Sewar Outfall Ditch. 
Ratmation W d e s  wepe c01~ducted ta expand these &dm through revegetation. The selected 
species aP trees were those &at can witbtmd periodic inundation, aad they art listed in the NKRP. 
Thie Paddys Rnm floodplain was expanded as part of the langdem management plan for Paddys 
Run. 
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2 
3.0 &ope omegacy Management at the re?iidd Preserve I 
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Per iht OU2 ROD W E  I%%), the F d d  Pttserve will remain mder f k d d  
ownership. Therefore, any final land-use alternative and legacy m a n a m  p h d u g  mutt 3 
include DOE'S commitmpt to continued federal ownership. . 
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Legacy ~ g ~ e a t  in testared areas includes ensuring that natuiaf aad c u l ~  nmwxs are 
protected in weordance with aflpkabk laws end regulations. Any ahmities suppo&g wcess to 
and use of the FernaM Praenrc- wjll be kept in a safe configuration, The cleaaarp lev& mterblished 
for the Fernald Preserve e n d  that the site was remediated to a level consistent with naeatioaal 
use. 

' I ' b ~ a 8 W f S d ~ a f B h @ d w S t b a m e d e r n d a y b r . a # . $ b e ~ ~  

w i & t b M t i v e ~  and 
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4.0 Oversight of Legacy Management at the Fernald Preserve 

4.1 Office of Legacy Management Responsibilities 

DOE-LM is responsible for the oversight of the Fernald Preserve during legacy management. They 
will ensure that all legacy management activities are mducted as r e q u i d  They are the decision- 
making body regarding changes in surveillance, maintenance, engberhg, access, public use, and 
the like. DOE-LM also mmageg any contractors hired to perform work required for legacy 
management purposes and emms that me contractors have me slum nectssary to perrorm me 
work, Additionally, DOE-LM is responsible for communicating with regulators and the public 
regarding the legacy manapmat of the Fernald Preserve. 

4.2 Role of the Site Contractor and Use of Subcontracts 

A site contrrrdor, or contractom, will support DOE-LM, will work closely with and oommunicate 
regularly with DOE-LM, and will be the p h y i d  presence at the site. Contractor personnel will 
be mpmiblo for operating the groudwster remediation system, conducting hspections, 
monitoring, and sampling. They will collect all data, develop the reports, and make those reports 
available to the community and the public. Maintenance activities for the OSDF will be their 
reqomii@ as well. The contractors will noti@ DOE-LM in the event of an emergency and 
will take wtion to prevent damage to the site. 

Operatiem aad mainkmanee t d m  may be d e d  out by additional subcontractor services. 
Exltmpltw include minor repstirs to fencing, gates, signs, or components of the groundwater 
infkaartnrctute. Repairs that require dwor ic ,  erosion control, seeding, mowing, clearing, 
herbioido he on, or repair to pumps and piping will be completed by ahontractor services. 

Goo& ad semima will be procured according to DOE-approved procurement policies and 
~ ~ ~ e d u r e s u s e t h s l b e s t ~ 6 m m e r c i d p r a c t i c e s d ~ i n c o m p l i a n c e w i t h t h e  
rq- an8 intent 0f the ftderal acquisition regulations and DOE acquisition regulations. The 
tams and d w  m subcontracts incorporate the required flow-&wn clauses from the prime 
COD- 

As rquhammts are i d e n W  by technical leads, a scope of work will be developed, and a 
solicitation package will be initiated. The package will generally include sbkments of work, 
health and safity requhments, estimated costs, and required approvals. The written contracts will 
also inchrde the appropriate restrictions and prohibited activities for the work to be perfbrmed on 
site. In cases when there are similar existing subcontracts, the existing work scupe may be used as 
a h e w o r k  for a new subcontract. New subcontracts may be developed through a competitive bid 
process or through the negotiation of a sole-source procurement. The type of pmcurement will be 
determined by analyzing the unique nature of the work scope, the critical natm of the &ces, 
and the hprtmw of historical infixmation known only by the previous contmctor. Although 
DOE-LM intends to maximize the use of new subcontracts for most services, there may be a need 
to request the assignment of an existing subcontract in unique circumstmw to ensure continuation 
of a service. 
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5.1 Types of Data Required for Legacy Management 

Data dt&rmhed critical for legacy management purposes have been divided into four categories: 
historical data, RvFS process d results, mediation data, and post-closure data. Table 5-1 
presents the types of infixmation &at fidl into each category. 

Based on the four categories, DOE ~ n n e l ,  working with stakeholders, identified records 
considered critical fbr legacy management. Intmfhe with stakeholder grwps was initiated in the 

to support legacy management. The ongoing interface with stakeholders will allow DOE to retain 1 
the appropriate information to support hture legacy management needs. 

5.2 Legacy Management Records Custodian 

DOELM assumed custodianship of the F d d  records when the site was tfansitioned to Legacy 
Managemeat Site records fall under the DOE retention schedules a& will remain in DOE 
custody for the required, pre-established retention period. 
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annual m a t i o n s  paucess, Rmdbg for sites in the 10~1ptczm anav- sod ndn-ct 
paogcamismsbrtabtcaba item in thr! DOE-LM budget. Fgf the time being,, this 
-8fwfUndingb=Y wl mt.inue; however, DOE will to 
investigate otBep.fb$@ and mrmagemmt optima. 
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Executive Summary 
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1.0 Introduction 
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1 3  Definition and Purpose of InstItntiond Controls 

WMonal c6ntmb afie hqmt&nt b help mhhfdze: the potendaf fbr i?qmm to, and the sfease 
of, residual c o a ~ t s ,  ensuring the protection of human hdth and the enviKmment. 
Iastitutid c~tltroh are a h  important in helping to protect engin& remedies by: providing a 
means to ensure that the remedy remains effective, is not showing signs of Wure, or is not being 
~ ~ e d  or damaged by outside elements (d or human) in any way. (Section 1.4 
describes the types of institutional controls at the site.) 
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1.4 of InsKtorXonal Controls 
1 

ControL to Ellrsllaate DMurbance aM3 M ~ n b r  Use of the hirndd F r m  
(Section 2.0)-J3esai&s institutional controls, applicable to both the Fernah h x m  and 
the OSDF, that are designed to limit access and land we. These controls focus on ensuing 
that the Fernald Preserve remaias in a configuration consistent with the designated land m 
and that ut18uthorized uses of the Fernald Reserve do not occur. These include proprietary 
controlq governmental controls; and the prevention of u t 1 8 u t h d  use by means ef 
informational devices, security, physical barriers, and routine inspections. As part of the 
informational devices, the Visitors Center was established to house site information. Also 
discussed are the methods of controlling, restricting, or prohibiting recreational m. 
(R&rk,T& 1-1 a x d T ~ 1 - ; 1 ~ a l s l r m g l a r y e f ~ ~ & ~  

&nti.ofs to h h i m h  numan and Rhvironmental Exposure to Residual 
entaminants (Section 3.0)--Descnh the instituhal controls (i.e., mordbrhg a d  
~ p 1 i . g )  used to ensure the continued protectim of human health and the en-. 
These contmb foeus on maintaining engheered systems and infrastructure that am 
designed to pratect human health and tbe environment. This category also includes the USIS 

of the Visitom Center to provide & c a t i d  information on the site remedy and m m e s s  
required to monitor and maintab the remedy. These include routine inspections, permits, 
~ ~ f i t h d i g  groundwater remedial activities, routine maintenance and monitoring, and 
k h a t e  

1.5 Agmq ReqWements for Inst9tut2onal Controls 







Upon EPA rina Q3BPA apprmd, it L anticipated that tbe LMICP will be f lndbd by Jainua~y 
e a c h . y e a r b c C r i l r c i r p a n d w i t h c a Y ~ - y ~ m S n i ~ g ~ r e p o s t i n g , ~ ~ a D d  
Jtammyl @FA.an&J$PA ccmmmfa will be- 
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Land use mybtnuad5gie8op~~in@~xFlit&~Aaed6EPA. 

2.13 Preventips Unauthorized Use of the Fernald Preserve 



Urr#=,OM7#0UIED IF PRINTED 

- - 

AiXimorized Personnel Only 

Site access &odd b made QhktPU%h the Willey Rd. mtrance. 
b mM of a3 mer#acy sr to tqmt euspicions activities ot item& d ($1 3) 91061 07 or 
(877) 695-5322 afEer hum 

The entry u p  e y  fttditys hdlation, orreal property mbject to the 
jurMM- addnktmtion, ar itl the custody of the Department of bxgy, wbScb has 
I 

Regulatiorrs (CFR), Bart $60, is prohibited. The ynauthorized any&, -g, or 
otherwise htmducins or camkg to be introduced, any dangerous weslpon, explosive or 
dher h g m u s  insbumsns or tarrteri;al likely to produce substantial injwy or b g e  to 
pemm ar property, into or upon such hility, installation, or real prap&rty is likewise 
prohibited. 

Whoever willfully viola- thew regulations, shall, upon conviction, be punishable by a 
fine of not more than $5,000. Whoever wiWly violates thew regulations with respect to 
any kility, imtdkion, or mal pmpaty enclosed by a fence, waU, flax, m f ,  or other 
stnmWa1. banim, shall be gtJflt3r af a misdemmor and, upon amvietian, shall be 
pmhbd by a fine not to eJlceed Sl00,000 or imprisonment for not more than one year, 
crr, 'bath, (Title 42, United Stab% Code, 8 2278(a); Title 18, United Sates Code, 4 3571). 

By authadty of Section 229 &the Atomic Energy Act of 1954, as amended (Title 42, 
Uniaed Stetc#l Code, 227$@)j and Title 10, CFR, Part 860 of the rubs and regulatiom of 
the D m -  of En-, Ws fUli?y, Wallation, or red property hw been daigasted 
as subject to these reguhthm {by the United States Department of Energy. Trespassas 
m y  be suweat to the ppmimb stated above. 

'I 

W E  qwaed a Viaitots Center d&r site in the fof~er Silos Warehouse, which was rdhbbhd 
The Visitors Cmkr y& completed in the rsumraet of 2008. It contains i n f d m  on slnd 
context fm tbc remdsttion ofthe Fenaald Preserve, including i a f o d o t l  on site ms@ictim, 
o n g o i f t s ~  a m d m o o i ~ g ,  andresW risks. TheVisitors Center&m houses a 
comptm (sathat vidlbm may awms electronic copies of documents and records), a a&&; 
p h ,  and othsa educational information as mpriate.  A primary goal of the Visitor$ Center is 
to fulfill an informatid and educational functioa within the cammunity. T4e i a f d o n  itl the 
Visitors Center serves as an institutional control, makes visitom aware of the Fernald Preserve's 
history and ousrent condition, and helps pment unsafe disturbances apd uses of the site, 

The Visitom Center is maintained and opemted under the direction of DOELM. With 
stakeholder input, DOE will periodically evduate the use of the Visitom Center and the 
pn,gramhgprovid8b~. ~ c Q l Y c e p a u a l  k i g n  of tbe Visitars Carter was mmpletbd by the 
University of Chchat& with inpat firms stakeholders. DOE will umtinue to obtain stakebolder 
inputoa d d s i o ~ ~ ~  regding tdIaqp,80 the Cr.ratom centur or its onpigbp tBpmh. 

< 
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Realizing that d i n  structures needed to remain at the Fernald Preserve to support the 
continued management of the site, DOE reconciled the OU3 ROD via a fact sheet (DOE 2006e). 

The structures subject to the OU3 ROD reconciliation were those that were present solely to 
support the legacy management of the site. There are other facilities at the site, under the 
authority of OU5, that arc required for the continued implementation of the ongoing groundwater 
remedy, the maintemnce ofthe QSDF, and e n m e n t a l  monitoring. 

During non-business hours, site fadties and structures will be locked when personnel are not 
preseat. A gate installed at the main site access location, the south Willey Road Entrance, will be 
open during the day to allow for public access. Other access points (for ample,  those along 
Paddys Run Road) are protected with access controls consisting of cables mounted on posts. 
Some site inhstmcture, such as tb OSDF re s t r i d  area, the CAWWT, and unhoused 
extraction wells, have fences CO-M around them and will remain locked to prevent 
muthorized amms. Controls a h  include enforcing the land use restrictions, maintaining fences 
and other inhwtmcture (as needed), d replacing or updating postings as needed to ensure the 
site's s d t y  (Figure 2- 1). 
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All areas of the P d  W e  am iaqwted annually. In addition .bo ittea point- 
sgacific iu&cgt ia  o& bpdctions fm tbe entire site occur every qtmtc~. Them pint- 
~ ~ ~ i o o l ~ t h e ~ ~ ~ t l o c e s ~ p o i ~ t s , ~ e t e r ~ ~ a o c e s g  
l ~ a w , ~ l e i s l , ~ ~ a t a a t b a r i z e d ~ e B i c l e w ~ ~ , ~ a n d  
~ ~ Q l Q i n c h ~ a ~ ~ d d a r e a ~ , a n e E r o a d g ~ d ~ ~ @ ~ 2 - 1 ) . A r e s -  
specific wdbhrmgba mar a mom hqaent basis as activities ( e ~ ,  mbaianw projects, 
ecological aponiicwhg] warmat Trails and overlooks are inspg;cted we&& t~ emmu &ey are d e  
for public W. Wta of tb dte bspstions a .  included in the &B &nWmwntal 

Also inoluded in the iqmztios19 am tht C A M  and the pundwakr re;etoration system 
(detrrils are iocMed in Attachment A). Otatigg that was installed to p e n t  scam to the 60-inch 
Mslin Drabage Corridor culvert is impded as part of the quarterly point-specific institutional 
control bqectian, Thh culvert, almg with UII BILSjacent l & h h  culvert that is wmgWly buried, 
was left in plaoe even though it has fixed rsrdiologieai contamhation. These cuivarts are located 
directly below the OSDF l e d a t e  eanveyaw systrem and the maia &fluant line numing 
between the CA- oMb the Gmt Miami %vm. Due to their lwahn, b e  culverts could not 
haye been moved without patedally ~~ ongoing CAWWT and OSDF operatiom. 
hstead, metal; grating was i&&d to prevd sbcaees to the 60-inch culvert. Site imapectians will 
enme that the @-inch culvert gtating is in place d k s e r v i d l q  and &a the 1%-inch culvert 
is not exposed &mgh e m s h  or 0- gomi dis-. The fhet sheet i d e n w g  clam 
buihihgs and &mctum fix beneficid muse lmdet legacy mmagmmt provides additional 
Monnatloa reganbg these culrata (DOE 2QWe). 

F W g s  f'tk site imp&an, p~int-qm!ii'k ~~~ oontml ipspec;ltioa, sod werekly W 
~ n ~ ~ o m t i n s p e c t i o g ~ . ~ ~ p l e ~ ~ f a r m s a ~ e h c l ; u c E e d i n  
Appea$ix IT. Fbdbp am gemmUy mqpd mVor identified in the tield using pi0 flags (yellow 
~ d ~ e ~ d ~ ~ a f r e d I ~ ~ ~ ~ p h n ~ m u s t b e d c a t I f  ma&dorl&eM 

~ . M ~ ~ ~ P ~ ~ E o @  
~ w i s , ~ e & T h e * ~ , ~ t t e e y  

ba reviW arefully each yau, and revigons will 

DOE baa a vosislg xmmbmh@ witb tbe: Ohio Utility Pmtecticm Service. With this mean-, 
DOEwillbenaSifiedq~ecraeDti~ptiHbedi~witbiaa~ofamileofhgite. 
DOE will then be able to contact the contractor or ampmy doing the work to ensure that they 
are not impacting the F d  Preserve property. 

DOELM bas an --site mmaga who is responsible for the management and monitorhg of the 
site post-clorrute, dong with atbea duties, including managing the orpnhtian ~f and t%mdwhg 
f e  hspectiolls of site pmperty. DOE-LM exercises a portion of this responsibility h g h  
various s u b o o n ~ .  

2.2 t3smB 
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3.0 Controls to 119nimize Human and Environmental Exposure to 
Residual Contaminants 
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Grating that &~~tdkd to prevent awess to tbe 60-inch Main Drabage &ni& Wvtzt is 
h p c t e d  as we& More fhqemt impations msly be required under catain cirmms- (a 
pattern of w m t h a h d  activities or rises). If warmfed, more f kqmt  h p c t j o p %  wiiI be carried 
out to enme that site restrictions are being maintained. Since completion of the Visitam Cater, 
a w&- is pmmt on site daily. It b pwt of the workforce's respmibilitiea fo help ensure 
that prohibited activities are not taking place. 

3.13 Surface Water D W b q e  
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3iZ On-Slte Disposal Facility 

S e d t ~  4.0 of* NZ@ 
i a c : M  and summakd 
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- 
Section 5.0 of the PCCIP discusses envhmmental monitoring activities that are necessary to 
continue during the post-closure care period, including air monitoring, groundwater monitoring, 
and the monitoring of other media (e.g., surface water, vegetation). Section 6.0 addresses routine 
impections, which are im-t institutional controls. Section 3.2.1 of this IC Plan addresses 
these hspections in detail. Also addmmed in the PCCIP are unschded inspections 
(Section 7.0), custodial m o n h i q  and contingency repairs (Section KO), and em-y 
notifications (Section 10.0). 

DOE conducts hspecti011s and main- on the OSDF cap and cover system. Inspections 
were c o n M  on a q - y  h i s  for a period of 2 years following the completion of 
cells 7 and 8. The hquency of impedicms waer to be re-evaluated following the 2 years of 
quarterly ~ ~ g .  Beginning in spring 2009, wdkwer cap inspections over the majority of 
the OSDF will now occur semiamrually, in the spring snd M. During the winter months, safely 
accessing the OSDF and scheduling of the h p e c t h  is diff~cult due to the hpency  of 
inclement wather. During the Summer month, veg&ation on the majority of the cap is so dense 
that walking on the cap is difficult and visibility of the ground d a c e  is greatly redwed, 
limiting the quality of the actual hpection. Spring and fall walkdowns will be timed to take 
advanhe of recent mowing and firvorable weather conditions. 

While the fkpemq of complete cell cap walk-downs is now semi-annual, quarterly bpections 
of the OSDF will continue. Cell 1 and other areas of recent re-vegetation efbrts will continue to 
be walked down quarterly. In addition, ;nspectioa of the cap along the toe of the slope, as well as 
drainage fesftuPs and institutional controls related to the OSDF (fencing, signs, locks, etc.) will 
continue to occur on a quarhdy basis Custodial md preventative maintenance and unscheduled 
inspections will be C Q ~  as needed. Table 3-2 provides current details on the required 
i m p e c t i o ~ 1 a n d d ~ .  

Routine  ti^ include monitoring the health of the vegetative cover; the presence of 
deep-rooted woody species; the existence of burrowing anhdq the extent of surfbe erosion or 
cracking; subsidence, if any; the extent of any leachate seeps; the integrity of runoff controts; and 
the integrity of benchmarks. it also includes evaluating the condition of physical access controls 
(fences, gates, locks, and signs); observing adjacent properties for evidence of land use changes; 
evaluating mtmd dmhge courses in the immediate vicinity; and inspecting the general area for 
erosion, excess sediment, supage, and signs of human or animal intrusion. If detemhed 
necessary or appropriate, the fkquency of the routine inspections may be revised through the 
CERCLA 5-year reviews. More-frequent monitoring, due to changes in the cap or surrounding 
areas, is always a possibility; however a decrease in frequency would require discussion, review, 
and approval at the time of the 5-year review. Routine custodial maintenance includes the 
upkeep of the vegetative cover, general mowing; the clearing of debris and woody plants; and 
reseeding. 
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. - . -- ---- , ---- 2 - - - .+---. --. 
4.0 Contingency Planning 

Site inqmtim, mmi-g aaidties, and maintamme acthities a r e ~ g q e d ~ o  i&a@y 
problems bfm they develop infn a need fbr conective wtion. In the unlikely case that a mtml 
event, van- or ather event ~~ the integrity or operation of* OSDF or r d &  of 
the site, comzdve actiom will be &led out to mitigate the problem. ]Fn addition, DOE will 
evaluate the fhctors that ammi the problem and ensure that the possibility of-= i s  . .  . mmmrt2Jed or avoided '. . 

will 
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above. The need for minor maintenance will be identified on routine inspection forms issued to 
EPA and OEPA and will be subject to follow-up inspections as discussed above. 

4.2 Contaminated Soil and/or Debris 

In the event that suspect debris (to be identified in the field with a 'yellow' pin flag) or small 
areas of isolated soil that could present radiological issues are discovered, DOE will isolate the 
area and begin investigative activities. A radiological control technician will cmduct a scarming 

Amended Consent Agreement and EPA's Offkite Rule. If unexpected hugescale soil 
contamitmtion is identified, the protocol ia the SEP (DOE 1998b) will be followed, which is the 
same protocol that will be used for the wncdfkd areas as described in Volume I, Section 2.4.4. 

The disposal of any c o n t m h k d  debrig or soil will be handled on a case-by-case basis once 
adequate historical knowledge of the soil is compiled and any additional chamtabtion is 
complete. Until then, temporary storage in wered stockpiles or drums (depending on volume) 
will be established, and a path forwatd thou@ final disposition will be developed for review and 
approval by appqriate agencies as rwoeseary. 

Although not expected, any tagged Farnaki pllopsrty items or items suspected to be fiom Femald 
that are f d  on site or off site are to be qmted by calling either the F d d  Reserve manager 
at 5 13-9 10-6109 thing business hoasrs or the 24-hour DOE-LM emergency number at 
877-tXJ5-5322. 

4 3  C 
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4.5 Coardination with Oths 
- , .  

and Ross, Crosby, and Morgan Township police and fire officials requesting that 
t h y ~ D O ~ m t h e ~ ~ ~ e ~ y ~ ~ ~ ~ u a d  
~ b y c a t . .  

IXlE-M.Wi@- emkgaq d w ~ m  system ~ c e m ~  and has mqwtd 
mtification $he M a t i d  BFerther S w b  Wihb@m or ~~~ ofsevere 
t p e 4 t B e 4 ~ '  
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5.0 Information ~ansgement and Public ~nvolvem&t 
1 
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5.2 Public Involvement 
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-- - - -.-- -- - ----- 
5.2.1 CUR%& Publie Involvement via Groups and Organizations 

Several groups followed the remediation and cleanup process at the Fernald Preserve, including 
the Fernald Citizens Advisary Board (FCAB), Fernald Residents for Envhmmentetl Safety and 
Health (FRESH), and the Fmald Community Alliance (formerly known as Fernald Living 
Hi- Inc.). The FCAB was established to formulate cleanup policy d to help guide the 
cleanup activities at the site. Representatives, including local residents, governments, businesses, 
universities, and labor organizations, consthted the advisory board membership. In 1995, the 

disposition alternatives, and fbtute uses for the Fernald Preserve property. The FCAB was 
actively involved in the final remediation and restoration activities for the Femald Preserve, with 
monthly full-board meetings and medings of the FCAB Stewardship Committee. DOE worked 
closely with the FCAB until September 2006, when the FCAB held its thl meeting. 

FRESH was formed by local residents in 1984 and has played an important roIe in providing 
community input on the characterization and remediation of the Femald Preserve. The group 
held its find public meeting in November 2006, after 22 years of environmental activism. 

The FCAE had cosponsored (along with FRESH, the Community Reuse Organization, and the 
Fernald Living History Project) four "Future of F d d "  wmkshops. The wmkshops were open 
to the public and gave the community input m the final public-we decisions as descn'bsd in the 
Master Plan for Public Use of the FEMP (DOE 2002). The later workshops led to the 
recommendation of a Multi-use Education Facility at the site. 

The F e d d  C o d t y  Alliance, formerly known as Fernald Living History Inc., is dedicated 
to en&g that the history of Fernald is available far future generations. The group remains 
active a d  is looking - to expand its member base. 
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Recardl ef Decision and ~ssociated Documents 

Reim&n&&~cm that treatment of Sib 3 materid be . 
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Appendix B 

Institutional Control m l k d s  as Stated in the Records of Decision 
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OSDE accas mt&tkms (fbchg, gates5 and waxning signs) will be oontroUed by prsper 
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p m  e e  Contact Infollluthp 

-CONTACT 
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&CJT495-5322 
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h ~ ~ @ l e s  of OSDF and Fernald Preserve Inspertion Forms 
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13 Relationship to Other,-Dwuments 

Monitoring Plan [IEMP]), various 
cfion ,@,A] work Plan pol3 199% 1, 

.! 

4 
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The Fernald h&dw- Chtificsttion PIan defines a programmatic Sra* #& arti&in8 the 
completion of the W e r  remedy (DOE 2006b). The Certification Plan establishes the processes 
that will be usest to achieve groundwater restoration and conduct certification. The pfefened 

w 
d 

The OMMP has functioned in tandeh with severaI other BD or design plans prepared by 
dher project organizations outside ARWWT. All the other site mediation projects have been . . 
completed, therefore, there is no longer a need to interface with other ptojeds as d y  a d  
flow of leachate fivnn the O$DF and groundwater remains to be treated. 

1 h 
1 

1.4 Plan Organfiation 

1.8 ~ 0 1 1 : ~ a s ~ e r v i e w a f ? h e p l a n , i t s u B j ~ i @  . . 
-bumawits.q. 
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gramdwtita and leachate. 
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2.0 &&nary ~ f ~ q p l a t o r y  Drivers and ~i-entp 

Regubkwy drivers ad camarimts,  as t h y  pezhh to the successful af the CAWWT 
and .slociatsa pramdmter ~ ~ f r a t i o 1 1  qy*eros, involve the specific cffhlblt lid~ tba oad to 
be met anid mume water treatment mqabmmts. There are d e r  r e g u l m  req&maiS, legal 
agreement$ and agency dm that apply to the site as a whole, and sur s ~ b ,  theymay 
apply to the CkWWT. However, these & ; e n d  F w d  Preserve drivers d d t m e n t s  are 
acotdiscuased~intbissectiQn. 

2.1 Msebarge Limits 

The discbarges 6.om the Fmald Preserve to the Great Miami River are primwily associated with 
the &n,- nmedy involving the tmted effluent ( p r h d y  groundwater) fknn the 
CAWWT a d  extract& pundwater that is discharged without treatment, A and1 mount of 
ieachW &sm tber OSDF is also managed lhmrou* the CAWWT facility. h addition, it is possible 
~flronr~to~e,treatsn8nt~needtobeapp~edtostwmwater~fftlharthas been. 
collected in W e r  excavations in the former production area and former waste storage area The 
c o m W  efatlbeplt from the CAWWT Wty is discharged to the Great Miami Kiver through the 
Panhall Flume Building, which is $he W monitaring point prior to reaching the Great Miami 
Riva. The q u b d  effluent limits for this diwhge are governed by &I OW5 ROD fix the 

. I 
-:j 

d m  wmpntnt of the discharge md by the NPDES P d t  (Pennit No. 11000004*GD) for 
the non-urdumptmneters. 

in the OU5 ROD 
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2.2 Source ~ d e r  Treatment Raqpirements 
i 
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3*@ DesElipti~nnr of Major ARWWT Cornpanab- - - i 4 

1 

3.1 Groundwater Component 

T h e r d ~ o S f h e ~ ~ A & . a r E t r k r c B t i a n e d b y ~ ~ ~ ~ f i c  
~ n w l d u $ a , ~ ~ t ~ ~  in rhe &ll- &mmnb: 

I t D X d k d p ~ W O U d .  

B m a e -  

c f t k  Mhm# Aglugm tn the I k i  

of &e ~ A l k m i  A w e r  S'outk fPWe 9 M i e  

. 

3.1.1 Current ~roundwrrbBs~estoratia6 Modules 

Cbmdwatet iw&m&rn imddw mmatly in operation am the: 

23oua- 

. L  
4 1 3 

C 



-\ - 

- UMGQM7RILED IF PRINTED 

Table 3-1 provides fk operatid g f f l e - r l y - m P a m  
S y 5 t e m A d ~ , ~ f d ~ J Q ~ ) .  

-. 



I Extraction Wells 
T j  Waste Storage Area Module 

I r) South Field Module 
South Plume Module 

OSDF Valve House 
CAWWT Facility 
Stormwater Retention Bas 

Valve House 
On-Site Disposal Facility 
Permanent Lift Statior 
Parshall Flume 
Underground Outfall Line 

to the Great Miami Rive 
South Field Valve House 
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3.1.2 Grsun$a.tsr Cdbdon and Conveyance 

A Q ~ ~  and-ct - iswa# 
ChatMiami tqstems werc specMed in the varijsftlrr 
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The detsilsoPtb+-qmzting o f g d w a d e r  remedy a&- 
providd in thq lBMPp &stboa 3.7. The teparting subsection provides the 
be reportad inthe &mp&dve wmalrepart. 

3.2 Other Si6e Wmtmvater Sources 

Lmcbte from tbs~O$DF is the d y  othet significant source of wastewater b b treated. Small 

This wastewatcw is also treated A small amount of 
amounts af wastewater ftom &e mWon well 

fwtprint will be ~ U e o t e d  and tmtd as necessary. 
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3.4.1: 

a& far gmmdwater. However, 

V&e Efcme, the cernibiaKdd . . ammimug &&its for FGaraid 
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4.0 Projected Rows 

4.1.1 OSDF Leaehrbb 

As of August 2007, the btd teachate flow from an eight ohbe'cells comprising &OSDF had 
declined to - 5,i,000 gallons per week, or - 0.5 gpm. This flow stream is expected to continue to 
decline since the W t y  was completely capped in late 2006. The lea&& WW in the PIS 

amp @limn tbre is pumped to the C4PrWT far tnatmetlt. 
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5.0 Operations Plan 

This section contains the operations philosophy, treatment priorities, hierarchy of decisions, 
management and flow of opezations infomation, and management of treatment residuals 
necessary to successfully operate the groundwater extradon and treatment systems in order to 
achieve regulatory requirements and commitments. 

5.1 Wastewater Treatment Operations Philosophy 

1 -  , = 
US. ~ I a C P p w ~ t o b L r r i r b r r S - C b r  
D0C.m -A--(kcntlaarb-Mmm?k 
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h d  exdm are b h g  planed to shut dawn dl extraction wells (with the exception of the 
four lwhg-edge South Plume Recovery Wells) b m  Jme 15 to July 15 each  war to allow 
water levels within the q u i k  to rise. Based on mluatian of aq&er water levels collected sin= 
1988, seasonal water lev& are usually at their him level during June an8 July. Shutting down 
the exttaetka wells dudng the same time pen'& that masad  water levels are high will 
mgximiPe the saturation ofas much of the aquifer sediments as possible. Water levels will be 
m e a m d  at key lmtions (by hand and downhole transdrucerldata logger) before, during, and 
after the shutdown to record the resulting water level change. The uranium concentratio11 in the 
pumped groundw~br immediately aRer the wells are restarted will be compad to presbutdown 
concentrations to determine the amount of concentration rebound that occurred. Shutdown times 
are subject to cbmge based on m t s  of tbe exercise. 

The well field dawntime period will also be utilized to conduct well field and water treatment 
system maintenance. 

b 

I , '  . 
15- 
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5 5  OperationaI ~aintenance priorities 

of 

5.6 Operations Controlling Documents I .L 

5.7 ManqemW and Flow of Operations Information 

&nph en e'h a h  of the CARTWT trains on a regular basis to ensure uranium is s$jll 
befinS mmmd by $le r & ~  The results of the sample analysis are reviewed as necessary by 
paject pemamd b review system performance and determine if a .  of the treatment system im 
exchmge vm~h EQ be removed from service for resin replacement. 

The project issues ~ o r i ~ ~ o n s  reports that summarize flow rates and flow totals as well 
as uranium amcentrations from CAWWT aM1 the wells. Information on required well pumping 
mtes is tmmmhkd from the manager of the ARWWP to tbe o p e a h m s w  via& 
apeding o d m ,  ,as specified in the standing orders. 
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6.0 Operations Performance Monitoring and Maintenance 

This section describes the general methods, guidelines, and practices used in managing 
equipment operation and maintenance and presents planned maintenance and monitoring 
requirements for the groundwater restoration wells to support successfbl long-term operation of 

6.1 Ibhmga-t 

7 
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6.13 t&maiam 

m t i n g  personnel phy an bqmtmt role in maximizing equipment operating efficiency and 
capacity. One significant duty afthe facility operating personnel is to identie and report existing 
aad potential Wme equipment problems. Opaathg personnel perform routine scheduled checks, 

i i 
ggspections, mi walkthroughs of the facilities and systems. Potential problems and maintenance 
needs are reported to sup&ion, and maintenance work orders are initiated. Operating 
personnel maintain shift logbooks that document activities and specific actions taken during each 
shift. l n f o ~ t i o n  in the logbooks is used as the basis for trander of duty fiom one shift to the 
next. The logbooks are kept as a historical record of activities. Management and 
kBnieal staff periodically review the logkwh aid w B d d i M - b t b  
syskau iu& b e q  efbdvely clperated 

6.l;%$ b 

I 

klE&s  are M e d  bjr o p t i n g  persormef dai&.. The opcrafing personnel at CAWWT monitop 
the process using a computerized control system focated in the control room. The control system 

- 

nceives input from process meters (e.g., tilnk level and process flow meters) and from devia&a 
&at indicate equipment status (e.g., valve position limit switches and motor run relays). The 
control system outputs control signals to regulate the process (e.g., control valve positioning a d  
motor sbrtkstop control). The control system uses desktop-style computer equipment (monitors, 
keyboards, and pointing devices) to provide a graphic human-machine interface (HMI) for the 
p e s s  monitoring and control. The control system HMI includes various process grapbics 
screens depicting portions of the treatment system in piping and instnunentation diagram format 
md providing real time process measurements and information. The control system has graphic -! 

process trending capabilities, process alert and alarm management, and a historical database ~f 5 
all operating personnel input and process aldalarms. The control system also provides an =I 

inf&"e with all well systems to provide enhanced real-time monitoring and remote controls. , 

The operating personnel at CAWWT also access process and equipment information by making 
I 

d 

"walking munds'' of dl equipment in the process. 
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6s 3€estoratiodW%%iTirformanee Modtodig and ~dnten&ce 

This d o h  dekdm the key gmfbmmce x m h r h g  and maintenance gtif&bes far the 
groundwater mtmation well systems. To complete the aquifer restoration within the model- 
predicted timediama, a high level of onstream time at the modeled pumping rates h needed for 
each individual well. A d  tatget pumping rates tlre set at around 110 percent of the modeled 
tatget pumping rates to provide for downtime. Some well downtime is expected d can be 

62.1 Restoration Well Descriptions 

63.1.4 ~ P P w m t % t ~ ~  

Common Well ID Fannal Sik Wall ID 
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Ersch ofthe 13 ?hut& Field and four Waste Storage Area extraction wells k d s & b  bign 
with the e r r c ~ m  of the well depth, scresn length, aad screen slot &. h h  mn* a 
submersible &motor assembly. Giomdwater is pumped from the below-gpde pvmp to the 
wellhead at the s d  surfhe via the ucatid ~~e piping. At the welIkui, thfe piphg is 
routed h~~ &rough a m8@c h me&m and into the i n d i v i u  well h m .  All of the 
individuaS wall control bmpmem~ ane located at these well houses. 

The flow coatrot system for eacb of fhe wetlteen wells i s  idend&, flm is controlled . . e 
mmputerized contd syetcm located at CAWWT (HMI). The normal operational mode is to 
have the wells opefat& remotely h m  Pbe CkWWT amputer cont~ol system, via the local PCS. 
Additionally, a loeal set pint is input to the PCS so that the well can automatically revert to 
local eontrr,l if wmdcatim with the CAWWT amputer control is inbmupted. 

Ttre desired @ow rate set pint  far esch extraction well is entered into the HMI and PCS at the 
CA\N\NT a d  the individual well hcmses, mpedively. This value is compai  continuously to 
the actual flow Tatc nmmaed by the mngmtic flow meter, When rapbed, the CAWWT HMI or 
PCS the pump motor speed via the WD to hintah the &stired flow. Pump '%tart9' and 
"St@ can be ccmtro1led by the CAWWT HMI or the PCS and can also be controlled at the 
VFD, 





. - 
of* CX- Wells. ha 
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f hew the &motor d l y  L 
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6.3 Tnrtw.t Facilities Performance ~onitaring and MaWenance 

TEria se&m describes the b y  p e r f o m  monltclring pamwhm and maintenance needs for 
the wastewater treatment systems and their ancillary fwilitia. Based on p a ~ t  performance, 
m-8 the F d d  Preserve effluent discharge mqbm limit of 30 ppb on a mmddy average 
basis is ~ o u W y  achievable. 

63.1 Treatment Fadtics Performance Monitoring 

'The CAWWT uses strong b a n i a n  exchange as the final unit process for ursnium removal. 
The strong base40n  exchange resins have a very strong afthi@ for the uranyl &nates in 
the Fernald Preserve's wastewater. The technology is reliable; however, treatment to the e&mt 
levels required at the Fernald Preserve (i.e., <30 ppb) is not widely practiced in wastewater 
systems. An expected performance of the CAWWT system has been used in this plan to 
demonstmte tbe ability to the ROD effluent requhments. The performance expectations 
are, for the most part, b e d  on historical F d d  Site operating emmce, utilizing new resin, 
as apposed to vezlsor perf- gwantees ar widely published data 

Mamarable pmmeWs for tbe CAwarf treatment system are the total volume of water treated, 
the influent and efBuemt uranium cmcentrations and mass, and the total mass of aranhrm 
removed by i m a m  Tbe Feraald Preserve total effuent flow rate is metered, Flow-wdg4ted 

Doc. NG ~~496-3.o-FGdl 
J.may28Q9 
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m g i c  I d a n $  khd@ tleor iald and outlet of each hn achrqpt 
~ l e r e s u k s ~ d ~ ~ t n t f l m ~ t e s a r e r e p o R t e d , ~ k ~ d u s e d t o ~ e t h e n d f b r  
lrm65eskmhg, pracesa adjwatmmq and amective actions, All of the muthe ut.snium 
analytical wark is condnrcted in a labratmy W within the CAWWT, BuiU38 51A. 

Most of the ro~ztkie pmative &manee snd mp& work in the tteabment gy~tems can be 
accomplished without a unit shutdown, because of the installed spare equipment aod bypass 
piping aA valving. Thete are same p h t 4  nmkWmce activities that *U result h frmtmeat 
system outages. The OU5 ROD provides for relief a l l o m s  ern the emmt discbat.$e limit 
of a monthly amwage of 30 ppb #mbm o o m m  &ring periods of treatment plant 
scheduled nwhkxmoe. Decisions mgmbg well operations during treatmat plant scheduled 
m&emmce d be made oo a ctsie-bysm basis. For planned maintmancc %hutdowns, 
advanced EPA approval wil be absplined f a  m b f  ~ O W B M : ~  that may be re~u@. 
Some breddowns will lead to system &hiu&aawrlls. hs sf utilitim or a faam in the CAWWT's 

c a f d  system would result in e system shutdown. All treatmat systems will fail 
&1y an lsss of a utility or a m a .  mmpommt llnd are not very complicated to restout. 

- * . - .  ' 
Cwretpt e x t m t h  well ral&&ilit&i~a wmen a d  pump cl&g efftxts nx&m the Wition of 

iscmpWhbtZKCAWIRT atkCAWWT a d  
d M w & e  to the Great Miami 

~ U m o f ~ ~ i n t t t e C A ~ B ~ B a s i n o c c u r s m W ~ d  
l o w p H w i l X l s p t e m ~ o u $ o l l w *  

T 

- r 

- 8  . .- -. , I .. 
-fiOll(g-rr(llld--?ln US. 
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7.0 Organizational Roles, Responsibilities, and Communications 

This section presents the organizational roles and responsibilities with respect to implementation 
of this OMMP. Also presented are information needs and communicati~~~~ protocol for 
coordination with other Fernald Preserve project organizations, and interaction with EPA and 
OEPA. 

7.1 Organization Roles and Responsibilities 

7.1.1 DOE W h  eXm t F d  
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The SM* - lqect  cmtmh peismlei, in cix@&im witb the ARWWT ptojm lnmagef- 
ale 
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. - . . -.- - - Acronyms and Abbreviations 

applicable or relevant and apprapriate requkments 
Compdmsive Emkmmed Response, Canpeaation, and Liability Act 
Cock of Federal Replatioru 
U.S. Department of Energy 
U.S. Department of Energy Office of L e w  Management 
U.S. Enviro~lentd Prdection Agency 

feet 
Gnoundwater~ Detection and Leachate Monitoring Plan 
Hazardous Waste Management Unit 
W t u t i d  Controls Plan 
Integrated Environmental Monitoring Plan 
1eru:hate collection ~ystem 
l & d c t e c t i o n ~  
Comprehensive Legacy Management and I~tstitutional Controls Plan 
milligram per kilogram 
N a t i d  Priorities List 
Ohio A ~ t i v c  Code 
Ohio Deparbment of N&ml Resources 
Ohio En-tal Protection Agency 
on*dispodMty 
0p.errrbeunit 
Post-clom Care and I n ~ m  Plan 
picocuries per grams 
polyviayl chloride - ' 

Resauce Conservation and R6covery Act 
run- iwesti@n/fkbW S M y  
record of -ion 
to-bbconsidered criteria 
waste acceptan- criteria 
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- -- - - 
- 1.0 Introduction -,- - - 

1.1 Plan Scope and Duration 

This PtXP estiibhes the inspectim, monitoring, and maintenance activities necessary to 
m e  the continued proper performaxe o f k  QSDF. I lw W h  and t$nwtms covered by 
this PCCIP inch& the following 

mBfqgpaeb*[-b~thk' . .+ 

1.2 Plan Organization 

rsc &&wed in &&ion 4.0. 

-, 
-. -, .L . ' 8 .  4 
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1.4 Related Plans 

Ammime Plan; C&aWlliqaawtFdifty  la): 

I 
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In@gmted ~ n v i r o n m e a ~  ~onithrin~ plan (EMF) (Attachment D to the LMlCPg D6fhyg * _ u  
the en*- dw and reporting i idudq tboew m@md post- 
cb-. 
@ark mJar Removal and h-Place Abdotlment oftie OSDP Cdn I Final Cowr 

i 
L1  

Monitorhg System (GeoSyntec 2006): Explains the p c e a  uaed to immve aid- 

e 

1 

- '  r 
5. . - 

- !  4 1 -  .. 
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I I ROD 
~ A W D ~ ~ ~ U R E Q & I ~ t M  

Ohio Municimi Sdid 1At final closure of a landfill WliW I X 
waste ~u&~inat 
Closure of a Sanitary 
landfill F a d 4  
an0 aM+2?-11I(H)r 

I AgroundwatermonitoringsysdeRlrhdl 
be deigned and installed in 
gccordance with OAC 374W-18, if a 

. - 
hW#Srr bei ampkted in a k n e r  that miniink- 

p o s t ~ r e c o m U i o n ~ n * r e o t  
I I ;UPBkkm  tos surface water tot he ex ten( 
O M  t$T4s4el!1@j ncmssary to protect human health and thm - lemrironment. I 

W@e 
- 

TThe owner shall dose hia facility in a 
#%M- harmer that: I 

CanMab, minimizes, or eliminates to 
Wmnt-rytopwhumarr  
health and the environment 

swxlpe of hazardom 
wa9Ss. fmzardous const#uents. 
lleachate. contaminated RIM, or 
Ihaasrdous waste decomposition 
produds to the groundwater, or s u m  
~ , o r t o t h e a t m o s p h e m  

ROD I RQD . kermittina Plan 
s 

_. . E comlles with dosum reguhements, - 
Ohio Hhrdowr Wade &t hal dosure of the landfill, the owner w 
landtill Ru- . operator must anw the landfil with a find 
and Post-cbeure mver deabmd and constructed to: - 
OAC 37456&10&) (Sn 
leu of 40 CFR a Provide mterm minimiEat&r d 
8 265.310(a)) migration of liquids through $rs &wed 

landfill, 

r ~avr ,  a pmmbilRy 6 than or equal 
b the pe- of any bottom finer 
s y s t s m o t n a t u r a r l ~ ~ n t  

U.S. carpsacaivs--um 
Doc.&- *.rY-l)-- 
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$19 (-1, AppkxtbCB or Relevant and Appm-te Rew- itat 
- - <- --. - . -  4x&& -. . . - - --a - . - - 

, MalMh the Inbgdty 4nd effbcthhm- 
of the Rnal ccrver, krchrdhrg makirrg 
repPintoiheoapas~ry10 
6armd the eCliecCs OftBdtung, 
wbddem,srodon,arothereventa 

r l?WlmmjbQQHobthek.Chst, 
co~andmmwalsysttrmuntil 
~ L n o b n Q p F d e t s d e d .  

MaOntainadElthethe.  

P r t W e m t ~ ~ W ~  
or o d w w h  dgmeging the final covet. 

n MahrEsin and monlsat 'the W a t e  
cdkdion, removal, arnd treatment 
rrystsm to pravent ex0888 accumulation 
ofkachrl..klh,spimL 

I M O D l F K A ~  TO FOS%CLOSURE CARE PLAN OR PERIOD I 

Interim Stenderds Rules- 
Post-Ckwre Plan; 
Amendment of Plan 

I? IOhio Hazardous W d b  ' 
- 

AmendW Ot Plan 
OAC 374baw@) 

The amer may amend the post-dosure 
plananytimedrrringtheadh lifeofthe 
fadtily or during the post dwm pariod. 

~~***&,rwbcb p0eWmJm 1 

&8wmmmttw 
-w-- I 

. a e ~ p o r a i r y f W m = h  I 
pafmnnent dektron of one or 

, p 6 r e P Q B P d O l U I I I ) m ~  L J -  - L - 
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Tab## S f  4pplicable or Relevant dlnd Appropriate Requlmfi 

- - - - - - - - .-_cww4 

lllb I Requiremen@ I ROD 
(Atthe end dspdbd period of I 
guspension, the Ohb DtmcW of 

I mronmental Pratection would then 

k permanent@ discontinued or reinstated 
prevent threats to human health and thb 

Ohb l-bwrdow, Wasta Postcbsure use of pmfmly an or in which 
Interim Standards R u b  hazard0110 wastes remain after partial or 
Post-Cbsufe Cam and final doauus must never be allwed to 
Use of Propay dishrrbthei~afthefinalcovwl 
OAC 37458&17(C) l i ~ ( s ) ,  or any ather component of the 
(in lieu of 40 CFR contninment~,orthefundbnofthe 
9265.1 1 ?(c)) SacHity's monitoring -, unkss the 

Ohio Dimtor of Environmental Protectkn 
appIov88 othenrise. 

end Post-Ckeure I 

Interim Standards Rub- 
Post-closumNoZlcgs: 
OAC 374589W(&j 
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O t b e r ~ ~ t o ~ * & o f ~ ~ ~ p r a c t f k e s ~ t h a v o p r o v ~ ; ~ ~  
~ Z ~ V G  at o t b  waste d i s p d  Wties.  h p w t h  and monitorbig nquimnents fhm tbe 
&mn- awl suppliers af materierl and eqpipqaent btalled at the OSDF ate alsolcriterh 
relevant to this plan. 
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3.0 Final Site Conditions 







s .  . * 
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1 

3.2 arrrd Description d the OSDF Area 

~ o n ~ ~ g ~ b e t f l t e c n ~ , ~ & a n d ~ ~ ~ ~ , t h e p r e ~ ~ p ~ ~ m h a d  
three objectives (identified in Table 3-3). R a t s  of the pre-design investigation served as the 
b i s  fm selecting the location within the identified best area for siting the OSDF. The selected 
%cation, measuring 800 ft east to west by 4,300 £t north to south, pvided suitable space for the 
Gticipated 2.5 &ion cubic yards of impsctcd rrmtcrhls and met applicable OEPA sitigl 
aqhments. The gray clay thickness is greatm thsn the minimum 12-ft thichess established in 
the OU2 ROD (DOE 1995a) fa protection of the Great Miami Aquifer; the gray clay is actually 
greater than 15 ft thick within the selected location and 9pproximatcly 75 percent of the selectd 
location hasl a 20- to 58-ft t h i c h  of gray clay. The investigation identified minimal amounts 
of htabddd gramla mataid, natr;e of w W  w~uld offa a rapid migttl@~n pathway thn,w 
thegmyciap~ , 

-%- 

3 3  @SDF As-Built 
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1 Menti@ 4bc rroitable Bydibgmlo~y Vcrihtion of the gray cl&f&Jmam 

~WPIIW tba mt$k Wlill define the followinar: 

T b  idhidud phased* aftbe OSDF. 
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.e., 100-yesr floodplain as depbted eo a 
as per OAC 3745-27-01 ad 3745c%14Jo). 

3.4 O S ~ F  Bmehe Photographs 
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3.5 OSDF sit; Inspection ~hotognphs 

. 82 
L 
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UNCONTROLLED IF PRINTED 

Copies ofthe bib-hpxtion photographs win be included in inspection t~pol(* M dtb 

the permmat OSRF fils. 



UNCONTROLLED IF PRINTED 

MI- Institutional Controls and P o i n t s W C ~ -  - 

asea during the post-closure care period (legacy management). The IC Plan (Volume II of the 
&IWCP) is the enfofceable governing document far institutional cofltrols for the F d d  
Preserve, and this PCCIP provides supparl.ing details for the OSDF. Table 4-1 presents a 
wmpilation of the institutional controls for the OSDF and its buffer ma, as identified in the 
0 ~ 2  and OUS RODS. E n m e n t a l  mcmitoring (item 5), inclusive of gkndwater monitoring 
(item 4), is discussed in Section 5.0 of this PCCIP. This PCCIP, in general, addresses the 
maintemaw pgrpm (item @, TB6 mmimk af WOQ 4.Q dis~use~s  the r)ctmaining items (1,2, 
and 3). - 

,: , 
daiy-kdlwre 

pi poftbm of the Fernald 
tb disposal f&My area] are 

or sold at any future time, restridom 
the deed, and proper 

w resluireddb 

Other Key Components ot the Selected Remedy - .  L '  

, Dedpibn &the SeEer%ed Reme$y, p. &2,8U4.ROD (DOE 1995a& e-, Section 9.1 K.y -. p. W OU2 ROD (DOE 1996.). 
%aponshreness Sunmay, Section 3.0 Summary d Issw#i mi R- Iawe 7 C Haun lAWMmW@ 

RS-3-33.OU2 ROD (DOE I-). 
% e c W m  stabement D a d p t b  of the Selecded Remeby, p. DH, OU5 ROD (DOE 
%cision Summary, &&Ion 9.1 Key Compmm& p. 91$0U5 ROD (DOE 1996a). 
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Tlth of Contact 

DOE Grand Jun4M b3n- JW 
rnumtw - 

As pmmbWh atem 1 of Table 6 1 ,  preper~y own&& afttie area c6fqrisina; the 0!3JiW.Scn(ri 
its as80Giated W e r  areas will be; nwh&tbd by ths. W e d  gov-t (w, aaE m p. 
mccemr fedend agency). 

4.4 Acces~~ntrols/Restrictions and Security Measures 



3 

d - 
UNGCWTROLLED IF PRINTED d 

a 
a ~ s i g t t w i t h t h e f o ~ g ~ ~ ~ ~  -4 

4 

1 

C A ~ O N  
Undergro~~nd RadioacVfve Material, 
Contad Sib Manager Prior to Entry 

5&41&4187 

ms*011e8sofsits~mslaaaa(e.g.,fbar;dtiorr,~d~~nmbc~~ 
through routine scheduled site hqxxtbn~ (refer to S,ection 6.0). 

4.5 Deed Notations and Use Restrictions 

> "4 
1 
A 

*#xawimb- 
i 
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- c _ 5.0 Environmental Monitoring . . 

)'< 

~ h c p r i m q & ~ r  widi t&e~pme~odmccan 
period is groundwater m thefocftsmdswpecrftheplans EDrthe 
-*.moni* ' .: . 3 -  

I 

w . *  . . 
5 3  , lldonitohg of Other Media . . _ .r . 

*; 4 ,  - .  
~ f i ~ ~ ~ ~ o n i ~ g i e o o v d b y ~ & ~ d t b e ~ . ~ d ~ u a d e r  
the IEMP indicates the additional media to be monitored (e.g, mdbe w** and 
~ ~ ~ c s ~ , ~ d ~ ~ t S ~ .  
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.- - - -  6.0 Routine Scheduled Inspections 

6.2 Routine Facility Inspwtioas 

inspwiictils were conducted q&t&y at the CBDF until me clo& of'& 
F d d  Closun hject. The objective of these impedions was to establish and record physical 
modifications to the OSDF through many seasonal cycles and to provide a basis for decisim 
regding future inspections. Inspections were conducted quarterly for 2 years following 
completion of cells 7 and 8. After the 2-year period, the frequency was to be reevaluated. 
Beginning in October 2008,2 years after completion of the OSDF, the OSDF cap inspectioras 
occur & d y ,  in April and October. During the winter months, safely accessing the OSDF 
and scheduling of the inspection is difficult due to frequent inclement weather. During the 
summer months, vegetation on the majority of the cap is so dense that walking on the cap is 
dilaticult and visibility of the ground &ace is greatly reduced, limiting the quality of the a d d  
inspection. hpwtion of the institutional controls related to the OSDF (fencing, signs, locks, 
*.) will continue to occur on a quarterly basis as part of the point-specific institutional control 
hspections (Section 2.1.3.3). The frequency may also be mevaluated through the CERCLA 
!%year review process. 

mndtions a the site are not ccduciue tb bg a 
wdlusetheopportunitytoobervedrecardchangcsto 
site featmx. The remainder of the m p n  tasks wig 

: .. 
&Y- 
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6.2.2 COIlidud d OSDF Inspeetion 

~ o f ~ ~ s n 8 ~ a & r r C I 1 1 s t h e d m o f @ & b ~ ~  
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Erosion of vegetated slopes will first be apparent by the development of r i b  snd rivulets, w h h  
extend only part way up the slope. If they are present, their spacing, length, depth, and Width will 
be measured and noted. Particular attention will be placed on evidence of integration of the 
drainage and development of a master chanml, Such a developmeat a in B &art time, ev* 
hto a gully. 
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This I%& blank 
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- --- 7.0 Unscheduled Inspections - - - -- - li 

-7 
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d 
7.1 Intmductiun I 1 
An -led bjxwtion may be triggad by reports or Momation that @e OSDF site 
integritqr has been ~r m y  be compmd The two types of unecheduld mqxctiom mthipate-d 
(fsllow-up ia9pactiellp a d  wdngewy iqxdm) are discussed in the foltowiiq mbstctions. 

4 

1 

.@itwe#&* U m H *  
&m@~~m. 
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7.2.2 Schedule and Reporting 
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I , 

- -$;b Custodial Maintenance and Contingency m a i r  .3 
7 

If 4 

7 . 1  

'1 

Thii section will estabW main-= activities and their frequency, ~~ tge requirements to 
do so established in the appropriate regulations (Ohio hazardous w e  nxles OAC 3745-66-1 8(A) 
md (C) in lieu of federal hazardous wask regulations 40 CFR 89265.1 18(cX2) and 264.1 18(bX2)). 
The following subsections address custodial maintenance of the security system (e.g., facing, 
gates, sipge) and the impacted materials containment system as summarized below, 

LL 
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8,13 Ihapacted Materials Containment System 
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8.2 Contiiffon, Requiring Maintenance or Repair Actions 1 
r? .I 

8 ,  
,I 1,: - \  _i 

m L u: 
w ,--- t ' I 

b 





UNCONTROLLED IF PRINTED 

- . -- - - -- - --  - .. - 
8 3  Maintenance and Repair 

83.2 C q  and Final Caver System 









- .I '. 
L 

" L 
-4 - 

I UNCONTROLLED IF PRINTED . ,- 
I 

-- ----- 
3.l) Post-Closure Corrective Actiow- - -- 4 

j: 
9.1 InW~tMon 

I 

seCtb-JEtth$ 
mars--- 

- 

! 

4 -. 
. d 
4 
4 - 
.i 

9.2 Future Corrective Actions and Response Actions 
.r i 1 

' I 

a 1 
, i 

i 4 

8 8 i 
1 

4 
. 

I . # . .  

! 
, 8 ,  - , I 

b .  
!. 

* L~ - --/ 7,. - I' .,, ."?  -j., I!-. 4: ' - 

1 
8 .  . . 

-3 
1 



d, - 

WNCONTROUD IF PRINTED 
. . 

- r n ~ c a i o g d ~ m s t  



UNCONTROLLED IF PRINTED 

- 10.0 Emergency Notillcation and Reporting 

10.1 Introdncfion 

DOE4.M issued a leter to the Ohio EtuthqMke lljnfotmadon cater, located at Ahun Creek Statt 
aware County, Ohio, requesting that t hy  wtify DQ&W in tbs event af a 
in tbe viWQ of ~F~~~ 

THE 244IOUR EMERGENCY NUMBER 
877-695-5322 

103 Unusual Occurrences and Earthquakes 
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11.0 Community Relations -- - . 

The public played a very important role in the mediation process at the Femald Preserve, and 
the stakeholders remain very involved in legacy management. DOE holds regularly scheduled 
meetings with various groups and the general public to share i n f i o n  on the current site 
status and progress. The public and other key stakeholders will remain fblly invdved in the 
legacy management of tht site, and the public meetings conducted by DOE will continue as long 

- as the public continues to show an aetive interest A d d i t i d  information on the history of the 
PUDIIC'S mvo~vement IS l n c w  m sectson 3.2 or me I L T ~  (volume u of the LMICY) and m 
the Community Involvement P h  (Attachment E to the LMICP). 

Another process involving the public is the CERCLA 5-year review. The CERCLA 5-year 
reviews will focus on the protectiveness of the remedies associated with each of the five OUs. 
Following the review, a report will be submitted to EPA. The public will also be able to review 
these reports and provide feedback. In addition, the data and documentation used for the report 
wil l  be accessible, either electronically or in hard copy. 

Reporting to the public and stakeholders will occur on a reguliir basis. These requirements are 
m e r  defined in Section 4.4 of the Legacy Management Plan (Volume I of the LMICP), in 
Section 5.1 -3 of the IC Plan (Volume I1 of the LMICP), and in the Community Involvement Plan 
(Attachment E to the LMICP). 
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The OSDF monitoring plan was developed by reviewing the pertinent regulatory requkements 
for detection monitoring and translating those requkements into sitespecific monitoring 
elements (e.g, designation of monitoring zones, monitoring locations, sampling fkpency, and 
establishment of analytical panmetem). 

The plan considers cmrent hydrogeologic and contamhant conditions in the glacial till and GMA 

the variable nature of the geology and hydrogeology of the clay-rich glacial deposits, and the 
influence of aquifer restoration activities in the GMA add complexity to the development of a 
groundwater monitoring program. Note that the cmtaminated portions of the GMA were 
undergoing restoration during the same time period that the OSDF was actively accepting waste 
for disposal, after the facility was capped and during post-closure. The aquifer ratoration is a 
pumpand-treat operation. The closest pumping w e b  are approximately 2,000 ft upgradient of 
the OSDF f o o ~ t .  

Available site-gpecific inf'tion generated from more than 15 years of detailed site 
c-tion efforts including geology and hychvgeology, results of detailed contaminant fate 
and transporC modeling, OSDF c m -  activities, and monitoring d t s  k m  the OSDF 
program and Attachment D (Integrated Environmental Monitoring Plan [IEMP]) were used to 
develop the monitoring strategy and to detemhe monitoring locations. 
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The QSDF monitoring plan has been implemented as a pmject-s$mSic plan (refer 
to +dix B& with the results pmxnkd for EPA and OEPA review mj  of*^ 
camprebeosive lE,MP reparting process (i.e., annual site environmm repxtit [AlSERs]). The 

. . complianoe &natmmg activities inoludiq the data and findings from the OSDB gcmdwater 
monitoring plan. Imapdng the OSDF data into the IEMP mainlabs the ctmdtment to an 
effective r e m e d i a t i o n - q  donmental m m d h c e  rnonitoringpmgmm. Once the 

1 3  Plan Organization 

The remoriader of this plan is o r g m k i  as follows: 

A s v  of the geology and hydrogeology in the immediate m a  af the OSDF is 
provided in Section 2.0. 

A regulatory analysis and strategy h OSDF monitmbg is provided in Section 3.0. 

The OSDF leak detection mod- program is provided in Section 4.0. 

The OSDF leachate management monituring program is provided in Section 5.0. 

Reporting mpimnents aad na~fications are provided in Section 6.0. 

R e f e c e s  are provided in Section 7.0. 

m- 
1.4 R&@d PIaaas 

~ h ~ ~ f a r t h e O S D F o r f u r t h e F ~ ~ r r s a ~ e ,  

I 
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OSDF Area Geology and Hyd 



Lysimeter ~ t i o o  Eight lysimeters were iastalled in the OSDF , - site to 
the nature and concentration of uraniinn iq* w@xe y e  of the 
glacial till and the unsaturated G U  \ 

Sail- 





UNCONTROLLED IF PRINTED 

factor fur uranium mwement in the GMA is rtpproxhtely 12. At a retardation Edctor of 12, the 
uranium moves approximately 1/12 as fast as the water or approximately 37.6 ft per year. More 
mxnt studies conducted by Sandia National Laboratories (SNL) on uranium-cantambted 
sediment collected fiom the vadose zone indicate that the K d  ranges h m  2.8 to 8.7 (SNL 2003, 
SNL 2004). The higher Kd values reported for the SNL study reflect natural variability in the 
aquifer and stronger bonding of the adsmbed uranium as it ages on the mineral surfsce, which 
results in a high& retardation factor and indicates slower mibtion times. 

general properties of an aquitard When the till reaches field capacity, it has the capability to 
release groundwater downward under a unit vertical hydraulic gradient into the underlying 
unsaturated zone of the GMA. Eventually9 this downward-moving groundwater will enter the 
saturated portion of the GMA as recharge. Depths to perched groundwater in the till are generally 
6 ft or less in the eastem portion of the F d d  Preserve in the area of the OSDF. 

Although the till is generally saturated, there are no identified suitably thick or laterally 
continuous coarse-grained zones beneath the OSDF that can Edcilitate implementation of a 
comprehensive, interlinked (i.e., up- and downgradient monitoring points) perched groundwater 
monitoring system. The amount of saturation in the till is expected to be reduced even fbrther 
over time since the cap and underlying liners of the OSDF are in place; they are serving as local 
hydraulic barrim to fbrther reduce the volume of infiltrating moisture within the OSDF 
footprint 

Slug test data fiwn 24 perched groundwater wells (Type 1 monitoring wells) indicate that the 
average hizantal hydraulic conductivity for wells screened across the brown and gray clay layer 
interfbce is 6.30 x 1 0 ~ c e n t . m ~  per second (dm). The gray clay layer beneath the brown 
clay is the least permeable layer above the GMA. Laboratory hydraulic conductivities conducted 
on samples collected h m  this layer indicate measured values ranging from 9.53 x lo4 d s e c  to 
5.83 x lo-" d s e c .  Other laboratory and field mtmmements indicate the till has an effective 
porosity of4 to 10 percent, and a mpresentative bulk density of 1.85 grams per cubic centimeter. 
The discontinuous nature of the perched water in the glacial till does not M t a t e  the 
measurement of a continuous water table gradient in the OSDF site area. 

Model calr'bration studies conducted during the OU5 RVFS indicate average vertical groundwater 
flow rates through the glacial till (including the gray clay layer) to be approximately 6 inches per 
year. The time it takes a contaminant to move through the glacial till and break through into the 
GMA is controlled by the thickuess of gray clay present in the till, the groundwater infiltration 
rate through the gray clay, and the retardation properties of the gray clay. In the OSDF area, 
modeled break&ougb travel times for uranium (the F e d d  Preserve's predominant 
contaminant) range fmm approximately 2 10 years (to have a 20-micro~per-l i ter  
concentration in the qu8er) to 226 years (to have 1 percent of the source concentration). These 
bmakthugh times were calculated using a retardation factor of 165 for the gray clay (refer to 
OUS RI report, Appendix F [DOE 1995b]), not considering movement through the brown clay, 
and not including m y  retmkion in the unsaturated GMA sand and gravel. 





UNCONTROLLED IF PRINTED 

Surface and substdace soil within the OSDF footprint was contaminated above the soil FRLs, 
but certification reports (DOE 1998b; 1999; 2001c; 2004b) show the contaminants are now 
below FRLs, Using d u m  as an example, the background value is 4.56 milligrams per 
kilogram (mgflrg) (DOE 2001d), the FRL is 82 mgkg (DOE 1996), and the mean values for the 
17 axtiticabion units that amespond to the locations of the HTWs range from 5.96 to 57.2 mglkg 
(Table 2-1). 

Table 2-1. Mean Urndm V~IW'  hr CkMmth Units at or near Ute HTWs, ExpwW Grwndweter 
Uranium ~ n t m t i o n s  Based on the Reported Range for Uranium Leach CodWnts (10 in Low- 

l e a c h b ~  W, h4axhum HTW Conc8ntratiunJ, and ObseNBd Pemhed-wter CkmdMh prior to 
OSDF cbWn&h4 

%each a&tkb& oMsined from  able 2.2 of the OUS k study (DOE 199k). 
HTW maximum com;entretkns taken from 2 0 7  Site Envhmental Report (SER) (DOE 200tkr) 

'perched grounchtw rswfts taken from OSDF preGonstrudian study (DOE IgOSb). 
manSm#aetamcrper~ 
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monitoring program, in accordance with the criteria in the Ohio Solid and Hazardous Waste 
regulations. Compliance with the criteria is discussed below in Section 3.2.1. 

The re&tay requkments for the leachate monitoring program are provided by the Ohio Solid 
Waste regulations. The compliance strategy for the lachate monitoring pmpm is d i s c d  
below in Section 3.2.2. 
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Tho p c l f k  ~itkak OAC 3745-27-lO(BX4) require that the e d - a & & ,  depth 
of the we% mu& be Based on site-specific hydrogeologic i n f w  & be w b L e  of 
detecting ti re~lagte h m  $re facility to the groundwater at the closest l d o n  to the 
Limits of wlid ww phcement. R phcemtmt of till web baa& tLa f i I  olrpored to 
along its perkwta, meets or exceeds the requimdnt to be locatad adjacent to qgstep1- 

3.2.1.2 Altamm 9 W c a l  Analysis 
- 

A st8tr8trW a m p ~ s  1s rcqurred m born me Ohro so 
(OAC 3745-27-lO(CX6) and OAC 3745-54-970). The statistical d y s i s  methods W in me 
regulations are: parmetic d y s i s  of varimce (ANOVA), an ANOVA based on mtb, a 
tolerance or prediction interval proleedure, a control chat approach, or another statistical test 
method. The ucmtrol chart approach (combined Shewat CUSUM control chrtuts) is b h g  used as 
it has been &ermined the mo@ viable approah; bowever, problems with umtml c h  exist. 
The metaod ofevhtion for the OSDF geoundwtiterfleak detection monitoring data is an htm- 
well tmid analysis prior to the es~abli9hment of background (baseline) d o n s  in the perched 
water and OMA beneath the OSDF. Statitstically signiflmt evidence of an upward trend in some 
constituents negates the use ofcontrd cbarta for tbse constituents. Control charts'= produced 
for thase comtituents that are stabb. Commtratiow of the unstable constituem@'are being 
modtozed aver time. As soon as the constituents me stable, control charts will be prepared. 

Alhugh vertical monitoring wells ate installed in the GMA upgradient and downgradient of the 
OSDF, an in--well C O ~  i s  tatwe qqmpriate tban an upgradient vasm downgradient 
csmparison mtil aquifer restomtim is coog,I~te. Transient flow conditions witbin'the aquifer, as 
well as tbe existeXlce and mticipated fluaation of mtaminant ixmcentmtions at levels below 
the FRLs, discourage the use of a d a t b t i c a l - a q ~ o n  of upgradient and downgradient water 
quality as a reliable indimtor of a dhse  frogn the QSDF. 

I 

To date, establ&iq baseline ~oaditio~~ with s t d d d  rnslyser bu pr~- to be dimcult due 
mainly b exisbg.trend issues. Sbady-mte canditiwrs, which are a re@mnerU of control 
&athq, have not been reached bor all constituents. 

R e c o ~  that tmStnhle concentration cmditiom complicate the data evaluation process m the 
perched system and O M ,  DOE ~~ a Common Ion Study. The study was a 
comprehensive geochemical and statistical evaluation of the coltcentrations of 50 aqueous ions in 
fluid sample8 M the U=S, LDS, and HTWs of each cell @OE 200%). The study c 0 r y c . W  

that: 



UNCONTROLLED IF P M T E D  

3) M d  vdmnc is ibe key monitoring to indicate the pot&&&& h f t g t t e  - 
mipation, and the sampling of and analysis for indicator ions am a f id  if the ~~ co&tio~ls permit leaohate to migrate. 

The common ion report established that several of the ions were stable enough to control chart, 
while others rwmdd unstable. Contra1 charts will be prepared for hose d t n e n t s  identified 
in the qmt tM meet the statistid rqukments f a  &&l c b d n ~  Uos(hble constituent 

1 

L ammntr&cma will be evaluated by plotting the concentration trend over the. If and when an 
unstable constituent meets the raq-t fbr m t r o I  charting, control charts for 'the constituent 
will be prepared. 

3.2.1.3 Alternate Parameter Lists 

The jmmas  used to define an alternate pafameter list, described in detail in Appendix E, used the 
extensive RI database, and Eate and tragsport modeling to evaluate potentid indicator parameters. 
IWIs have beem completed for all Fernald Preserve source terms and contambated envircmmental 
media. The RIs included extensive sampling and analysis to cham- wastes md quantify 
m-ntal amtambation so that health protective remedies, such as the constn\ction of the 
OSDF, could be selected. 

Extensive dafdmm were also used to develop WAC, which consist of concentration and mass- 
based timitatiops on the waste en* the OSDF. The WACS for the OSDF were developed 
with consideration af the types, -titie$ and ooncentration of wastes that would be placed into 
the OSDF; the kwhability, mobility, p i s t a c ~ ,  d stability of the waete txmsthents in the 
en-mt; and the toxicity of the was& constituents. Of93 coqstituents ftyat were waluated 
for wute acceptance, 18 were iden6ified as having a relatively higher potentbl to impact the 
a q d k  witbin the 1,OoB-yea~ q x c i f i c d w  patad. Mdmqtn allowable concmgntion 
~ @ w e m ~ ~ f o r w ~ ~ g L ~ ~ t s . ~  18coM-were 
&- aa tha bitid sb-c l d c  ttetwti~fl m o n i d g  paam-. 

Thu: factm used to establish WAC fbr the OSDF are! ~li3nilar to the c o n s i M o n  criteria for 
developing an alternate parameter list spteified m the Ohio Solid and HazaFBous Waste 
regubtiotls (OAC 3745-27-10@)(2) and (3); OAC 3745-54-93(B); OAC 3745-54-98(A)); and 
OEPA policy d guidance (OEPA l'995,1996,1!297) for a hazardous waste landfill. The prucess 
is to identi@ wgslte c0mtituent.s that are expected to be derived h m  wastes placed in the OSDF. 
Tlmeh, the methodology fw developing an OSDF specific leak detection monitoring 
parameter list wed the WAC methodology and the Ohio Solid and lhzdow Waste replatory 
criteria, it should be noted that this exercise was not completely successfuZ as waste materials are 
nearly identical in composition to material outside of the OSDF. 

Additiow, revireview of OSDF monitoring data for the 18 constituents that were chosen fbr the 
initial site-$pecific leak detection monitoring parameters indicated that tbe majority of the 
constituents w m  mt detected As a result, DOE, OEPA, and EPA a@ tbat the Tist of 
constituents monitored could be refined to those that were detected anore than 25 percent of the 
time. ., . 
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Twelve rounds of sampling for the initial site-specific leak detection monitoring param& w&e 
completed at all eight cells in 2007. At the completion of the 12 rounds of sampling, five 
constitu~nts/pmmeters were identified as having been detected at least 25 percent of the time. 
These five wmtitucntdpamneters (boron, dfbte, uranium, total organk compwnds, and total 
organic halogens) make up the refined baseline for each cell. 

In 2002 there were relatively high concentrations of sulfate in the Cells 4 and 5 LCS water prior 

- @ wwte pl8ccmmt, indicating a sulfate source (possibly gypsum) in the gravel camprising the 
LCS layer. h e  to sulfate's high mobility and the presence of an ongoing source in the LDSLCS 
layers, it was added to the leak detection sampling program in 2003. This is discussed fbrther in 
Appendix E. 

In summary, baseline monitoring has progressed in two steps: 

Initial Baseline Monitoring - based on 12 rounds of samples for those 18 initial site- 
specific leak detection monitoring parameters. 

Refined Baseline Monitoring - based on initial baseline parameters that are detected 
25 percent or more of the time. 

Establishing baseline water chds t ry  in the perched groundwater and GMA horizcm under each 
cell is complicated by the comtmction process used to install the HTWs and the existence of past 
groundwater contamination in the till and GMA zones. The installation of the HTWs involved 
excavation of a trench, placement of a porous filter media composed of sand, and then backfill 
with the porous media and till material. During this installation, the subsurfwe cS1emical 
pmperties of the till were altered by the contact of the excavated till material with the atmosphere 
(oxygen-rich enviroment). Contact of the mbmdwe till with the atmosphere may have 
impacted (1) the oxidation state of metab on the surfhe of grains and in the pore water and 
(2) microbid species that mediate oxidation/&tion reactions in the subsurfhce. Additionally, 
historical contamination in perched and GMA h h n s  su~~uudi.ng the cell may be 
migrating and difbing into the horizontal and Great Miami monitoring wells. 

As d i s d  in the preceding section, to address some of these uncertainties, DOE cmducted a 
Common Ion Study. Results of the study were presented in a report titled, EvuI~ation ofAqueous 
Ions in the Monitoring Systems of the On-site Disposal FmOCIIity (DOE 2008b). The report 
identified four additional constituents that are potentially beneficial for monitoring for a leak 
fiom a cell in the OSDF (iron, manganese, sodium, and lithium). Beginning in 2009 these four 
additional constituents will be monitored in each cell in all monitoring horizons. The common 
ion report also identified a few constituents that passed the statistical screening req-ents for 
control charting. Control charts for these identified constituents will begin in 2009. 

In addition to sampling for the approved initial baseline monitoring list and subsequent refined 
monitoring lists of constituents, DOE continued to sample the LCS once a year for the full list of 
Appendix I and polychlorinated biphenyl (PCB) constituents. A statistical screening process was 
developed to evaluate the x d t s  of the continued sampling with the objective of defermining if 
any caostitclemt not already on the ahemate monitming list (initid baseline) might 113eo be a 
useful monitoring comfituent. The screening process was presented in the 2007 SER. Results 
h m  the application of this s m e h g  process for Cells 1 through 3 were also pmented in the 
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2007 SER The assessment process was based on showing statistically thatae meas&% LCS 
concmlrstion is greater than either the pre-design or background concentration. A constituent 
with a greater concentration than either pre-constmction or background is added to the 
monitoring program for further evaluation. Consistent with the Common Ion Report, after eight 
samples have been collected in the LDS, IFTW, and GMA wells, the usefbeas of the constituent 
as a monitoring parameter will be evaluated based on a concentrations ratio of 4 to 1 (some to 
target). Six constituents were identified for Cells 1 through 3 (&c, cobalt, nickel, selenium, 
zinc, and total dissolved solids [TDS]). Considering the relative consisten& of the data across 
the eight cells, these six constituents have been identified as appropriate constitumts tbr Cells 4 
through 8 as well. 

Alternate sampling lists have been developed, as a result of the above considerations. 

The "2009 LCS Monitoring List'" will consist of 29 constituents: 

Eighteen original initial baseline constituents (includes refined baseline constituents), 

Four additional common ion constituents (iron, manganese, sodium, lithium), 

Six additional Appendix I p m a  (arsenic, cobalt, nickel, selenium, zinc, and TDS, and 

One additional parameter (sulfhte). 

The "2009 LDS, NTW, and GMA Monitoring List" will consist of 15 parameters: 

Five refined baseline constituents (includes dfhte), 

Four additional common ion constituents (iron, manganese, sodium lithium), and 

Six additional Appendix I parameters (arsenic, cobalt, nickel, selenium, zinc, and TDS). 

3.2.1.4 Altmwte Sampling Frequency 
1 - 

The Ohio Solid Waste regulations require that, for detection monitoring, at least four independent 
samples fiom each well will be taken during the first 180 days after implementation of the 
groundwater detection monitoring program and at least 8 independent samples in the first year to 
rietermine the background (i.e., baseline) water quality (OAC 3745-27-1Oo(SXaXiiXa)). The 
quhement to collect eight independent samples ie only applicable to those wells installed after 
August 15,2003, because that is the date that the code became effective. The Ohio Hazardous 
Waste regulatiw do not specify a frequency for determining a background dataset. The Ohio 
Hazardous Waste regulations do require a performance standard for establishing background; 
OAC 3745-54-97(G) states that the number and kinds of samples taken to establish background be 
appropriate f o ~  @G statistical test employed. 

- -. 
Experience d technical knowledge gained b m  cell monitoring indicated that it was necessary 
to collect initial baseline samples quarterly. Sampling kquencies were bawd an the following: 
HTWs and OMA wells were sampled b90nthly after waste placement until 12 samples were 
collected for sbti&Cat evaluation. These hpencies were selected to develop an qpqrbte  
statistical prooedme, to a&ws OSDF constmctim scheduies, and to a q m s a t e  fix the varying 
temporal umditioons and seasonal fluctuations. After sufficient samp1es weae oollected fix 
statistical analysis, samples were collected quartdy from the HTWs and GUA. Tlae Ohio Solid 

us-@faoalrv coqdmhmM;mrlpoart.sd--PLa 
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Waste regulations allow for a semiannual sampling frequency for detection monitoring after the 
first year but also allow for the proposal of an alternate sampling program (OAC 3745-27- 
lo@)(5Xa)(ii)(b) and (b)(ii)(b), and 3745-27-10@)(6)). Since all 12 rounds of sampling have 
been completed, beginning in 2009, sampling will go to once a year. 

3.2.2 Lwchate Monitoring Compliance Strategy 
J 1 
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- - - -  - 

4.0 Leak ~etehion Monitoring pro* 

This section pmwnts the technical approach for leak detection rnonitdng at the OSDF, in light 
of the reguhmy writs for leak detaztion monitoring summarig;ed ig ?%&on 3.0. This 
d o a  inclador a ~ m m y  oftbe objectives ofthe progam, a des&hm of* mqjor ptogram 
eIimmts, the seldm process for aiwlytical pmmctm (i.e., siteapecific leak dete&on 
indicator parme&mX aad tbe strategy fa evaluating the daia to d e t e m b  *ether a leak has 
d. The wrbsections are as follows: 

Secticra 4.1: fnb-011. 

Section 4.2: Monitoring Objectives. 

Soctim 4.3: Leak Detection Monitoring Program Elements. 

Section 4.4: Leak Detection Sslllple Collection. 

Section 4.3: Leak Detection Data Evaluation Process. 

Additbdy, Appendixes B and C provide the Project-Specific Plan and Data Quality Objectives 
for the. OSM Monitoring Program fm each cell, with &tails on specific monitoring Lists and 
fiequmde8. Appndk E describes the selection process for site-specific leak detection indicator 
pmunebm, Section 5.0 describes the overall leak detection. A su?nmary of the nutifications and 
pofmhl M o w  up response actions that accompany the monitoring program are providd in 
Section 6.0. 

As dimwed in secttion 1 a, the QSDF leak detection ~nonitoring program ~~nstituhw the first 
tieref1~Wee+mdcfeW~ a t # l o m t n e  actitha moni-g sttategythcd b 
mpiml fb e a @ a d  dhpwd WEties. Cmiska with dLie htiwagllrmach, hllw-up 
assasment and cmmdve action monitoring p b s  dl be developed and implemented as 
neeessay if it is tkcmd qqwopriatm. ConvawIy, if the d e e m  md- a d l l y  
dmmWatm &at leachate leaks have not occurred, then the monitoring plogoa~n will remain in 
the fbt-tien “Man mo&'%&Stely. 'RIG follow-up assessment and/or corrective action 
monitoring pbs ,  if found to be necessary, would be preparad as new, i n m d e m t  plans that 
would s u m  this first-tier detection program, 

The key to a plausible potential-leak determination is the presence of an adequate hyQaulic h d  
(i.e., action leakage rate in LDS) with observed waterquality changes in the HTW. However, due 
to pre-existing backgrod c o ~ t i o n  complications discussed in Section 2, the water quality 
of the rn0nitm-d horizon is a secondary criterion that hEls merit only if sufficient head exists to 
drive leachate though the linen. U d a s  an qmud c o n c a r W n  brcnd in an IiTWor G M  
well & a c ~ i a d  by a c-&g adien ltwkagc@w rote in the U S ,  tkc inweave aan 
rootBc~atWtoept~lsaR~maccllkrdkcOSDF. 

The ~ ~ 0 1 1 5 1 0 . ~ g p r 0 ~  monitors two harizons inside gf eacsb oell: the LCS aad 
the LDS. A peachad gmmhahr monksing weIl ig located and aMwitMedbcaerrthW 
secondarqr k i  lhr and 3-A-thick campaded clay layer, directty belaw the LDS and LX=S 
liner pen- boxes a 6 d  cell (Figwe 4-1). A GMA grolmdwatm . . well 
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4 3  Leak Detection Monitoring Program Elements 

The leak a - ~ m h f h g  pmgmm invahres ( 5 )  tracking the quantity ofli@d prcrduced 
w i t h i n t h r : L C S a n d L D g o w t i m e ~ ~ t i f b ~ ) @ ~ c h d i s ~ i n ~ k ~  
to drive lewb@ thnmgb a liner brew&, aud (2) water quality mcmitoriug of& ~~, the 
perched gra-, h d  g r o m h ~ h  the GMA. The success of th$: leok debdim 
m ~ ~ ~ t b a 0 6 1 D F i S ~ u p o n u n ~ g h 0 ~ ~ 1 ~ ~ ~ . ~  
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the m9 and udmtsnding that pmxkthg contamination c o n c ~ ~ ~ g  ia p&hegj 
gmm&@r agd GMA amphate w e  cflrality data i n ~ t i o n s , .  



UNCONTROLLED IF PRINTED 

For a JPrJ kr occur rrnd be detcctcd in rr EdTW (thejirst moniron'ng point bemath the facile) 
a U w  Qreacb rrctds to d s h  a d  emugh hy&aulic head nee& to be present h tlCc fedUty k, 

drive leuchu& through the breach. The "action leakage rate" is the monitoring criteria wed to 
assess the presence of hydraulic head in the cell of the facility. The action leakage rate is the 
maximum design flow rate that the W S  corn remove without the fluid head on the bottom liner of 
the fa- exceeding 1 ft (40 CFR 264.302). Stated in another way, it is the flow rate that 
correqods to a hydraulic head within the facility capable of driving h i d  through a liner breach. 
The OSDF has an action leakage rate of 200 gpad (DOE 1997). 

- 
Flow is monitored in the LDS of each cell and reported mually in the SER To b6. Cr,mavativc, 
the DOE uses an initial response leakage rate of 1/10 of the action leakage rate (i.e. 20 gpad). 
Should the initial response leakage rate of 20 gpad ever be measured, DOE will begin the process 
of determining why the flow is inmasing so that actions can be taken long before the actual 
action leakage rate is ever reached. 

43.2 Monitoring the Engineered Liryers within the OSDF 

Water quality samples were collected from individual LCS and LDS drainage layers within each 
cell during waste placement and after cell closure as described below and in Section 5.0. In 
addition to water quality monitoring, the quantity of leachate and 5uid flowing through the LCS 
and LDS layers is recorded and reported 

4.3.2.1 Leachate Collection System 

The LCS drahqge layer collects infiltrating water and keeps it from entering the environment. As 
each cell was capped the volume of leachate draining through the LCS has clecreased. At some 
time in the future, decreased flow may limit the available sample volume and possibly affect the 
number of paranaetsrs that can be d y z d  

The LCS drains to tha west through an exit point in the liner to the leachate transmission system 
located on the west side of the OSDF. From there, the leachate collected is periodidly pumped 
to the C A W  backwash basin or directly to CAWWT feed tanks. Both flow (quantitylvolume) 
and water quality information are collected from the LCS drainage layer according to Section 4.4, 
and Appendix B. 

4.3.22 Leak Detection System 

By design, the primary composite liner located underneath the LCS drainage layer should not 
leak. By design, leachate that accumulates in the LCS drahge layer above the primary liner is 
drained by gravity out of the cells to hther reduce the potential for leakage by mSmizing the 
level of fluid builch\p in the primary liner. Notwithstanding this &sign, a second fluid collection 
layer, the LDS drainage layer, is positicmed beneath the primary composite liner to provide a 
means to track the integrity and performance of the primary liner. In the event that fluids collect 
within the LDS layer, by design the fluids gravity drain to the west, out of the cells, where they 
are muted for treatment. 
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4.3.4.1 Siting aftbe. GMA Monitoring WeUs 

The OMA mni- wells are located b h t e 1 y  adjacent to the OSDF, just otltaide &e 
footprintof%icfitreloompositecap cd@atb,soasnotto interfemwithtbe ,~of the  
WQ. ?Ia& cell Slas its own set of d t m i n g  wells to assist with the bv&utioo ofmditiiaas 
assoEiated with that all. As each new cellwtls brought online, its associeted qgm&hg wells 
were b t a k i  before (or o o n m t y  4th) tae constmtim of the celI liners so h t  the wells 
were a . l e  for the initiation af basehe sampling prior ta waste placement. Thus, well 
iWaWictos bave followed the north-tixmth propmion of OSDF cell cdmlmetio11. The OSDF 
is borderad by a netwurk of 18 GMA monitoring wells that provide upgmaemt s n ~  amngrment 
monitoring paints for each cell (Figure 4 2 ) .  All monitcning wells were const~ctea in 
accor&mce with the Sitewide CfSAC. Quality Asmrme Project PIan (DOE 2003) for Type 2 
GMA wells. 

The overall objective of the GMA ComQaaent of the leak detection monitoring p r o w  is to 
provide bg-tam suty-ce. Therefore, the cummt and future (post-rmediation) @er flow 
conditions were used to select the 18 monitoring locations. As discussed in tbe next subsixtion, 
grouaWater flow and particle tracking using both the VAM3D and the SWIFT groundwater 
modeling computer codes were wed to help select the final monitoring loc-rztions identified in this 
plan- 

4.3.4.2 VAM3D Flow Modd and SWIFT Transport Model Evaluaticm of Well Locations 

The V W D  and SWIFT grmdwater modeling codes were used to evaluate the adeqwy of the 
density and locations of vhe monitoring w e b  planed for the GMA. The modeling effort 
epamhd the f&& of a hypatbeti~al release from each cell to the aquifer at a point directly 
beneath the litla pembati~n box of the LCS and I D S .  The m&hg p m b b d  the most likdy 
f l ~ ~ ~ a a d ~ e d ~ t i o n f o r ~ e l e ~ t e ~ ~ t h e h ~ ~ ~ h & x a r e a o v e r  

' t i m S . ' E h e m ~ i n p r w ~ o a n ~ h ~ ~ ~ h m ~ Q w b @ ~  
flw dk&€im w d d  b from west to cast). Th orighd modding was perFdmed using the 
SWlFT amptiter md Baia beem updated subseque~tly using the VAM3D ~P~ code. 
@Iota: Modeling was performed op the adimption that thm would be nin6 cells.) 

Particle flow path modeling wm conducted using the VAM3D flow d l  output ikom two 
~n&1 rum mpmmting scawnal wet ruld dry conditions within the aquifk. Fiftesrl particles 
were seeded in a 125-ft radius around 4 of nine model nodm located neatest the nine cell h e r  
penetration box lwatims. These particles were tracked for a 201year period with no ntmdation. 
The velocity flow field data fiom the post aquifer ~lemediation scenario shows the advative 
particle path results (Figure 4-3). The particle tracks are generally from we& to east beneath the 
OSDF. As indicated in the figure, the tracks deviate slightly in the north-south direction with 
seasonal ws& level fluctuations in the aquifer. Downgradient monitoring w e b  were I d  in 
the area traced out by the modeled flowpaths for each OSDF cell in order to be in the most likely 
position to detect a I& based on anticipated g m d w a m  flow, These flow d l  resub are 
similar te the f l ~ ~ ~ h g  results previously chbined with the SWET @undarakt d l ,  
which was used prior to C O D . V ~ ~  to the VAM3D modeling cade. Monkiqg we& Aor Ceh 1 
~ g h 3 w m I p ~ W o n f h e ~ ~ ~ h ~ ~ ~ & w I n ( r l e l i t d  
maaibing wells f h n  Cells 4 through 8 were plahed based on the results fhm the V W D  flow 
model @0E2aoo). 

v.a ~qmmmt ~fmlemy ~ ~ w a t . ~ s d ~ ~ p l l o l r m  
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An eatlhr,sw1FT d e l - m r t  simd--wlas pekfomed for Rsvihm-0 dthbghto-  - - 

detembe atbe density of the domgcudient CMA monitoring well mtwdc is adqpate to detect 
the sma~e;st -t plume re* fim a in the OSDP that w a p ~  tw tk~dnetm. 
Those SWWTmM read@ are inchtroed here fat ~ p ~ e s s .  Thc S m  mode1 was'wd to 
simulate a leak fbn  the call Ikz ~ ~ ~ b t m  beneath Cell 3 mderdtmd flaw @cnts 
with no o w  pwqaing. I W k l  s W W  for bath mdum and twbn&m 99 w~ire 
perfmud &mant lading Gnnn the cell was simulated throughout: the mob1 nm such that a 
plume of nddmun extent (i,e., a plunre with maxiarum conaentration eqUsl to tSIe F1Pt) 

94 
liter werje maintained for uranium and teK:hnehn 99, respectively. The plumes were loaded &om 
two hypotietical locations. One l&on was appro* to be beneath tbe cell her 
penetration box at the wcstero edge sf Cell 3 in oPder to represent the most iikely leakage point 
fiwm the cell. The other location was Wher east, in order to provide a more consewative 
scenario where the plume would have less time to expand before the leading edge would reach 
tbe downgradient monitoring well network. 

The modeling results far d u r n  at model yaar 55 (2051) atld for technetium 99 at model 
year 30 (2026) are shown in Figures 4-4 and 4-5, respectively. (Note: Modeling was performed 
on the assumption that there would be nine cells.) The durations were detmmined fltsom the 
modeling, aM1 they represent the period of time under constant loading for tbve rapcthe  phunes 
to dfgperse to the width of the spacing distance between monitoring wells (approximately equal 
to the OSDF cell width). Modeling read@ indicate that the density of dovmgrdent GMA 
monitoring wells is sutlkient ta to this minimal plume given the lateral expztnsion and the 
plUahe width undef this minimllr cons$mt 1oalb.g. -. 

The widtb &'each plume from honizoatsl &persian is appmximately the widtb of an OSDF cell, 
h b t i n g  that me downgradient G U  mozlitoring well per cell i s  sdicieqt Q emmm that a 
GMA &t@&pt P~IBM wwld be &tatad 'I'hdbre, the d g W t i r n  of OMA W B ~  
(pp4-213s ~ d m t b p c b i n ~ r m o f w e l l ~ i t y a n d  laoatlao ~ ~ & O S D P  kakdetcction 
- g p m .  
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4 . 4 .  in the J%&ea C)nw;;dwatcr GMA - 

4.4.2 LCS/LDS Monitoring - 
.:,4 

4.4.2.1 Flow Manikmhg in the LCS and LDS 
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- - 
5.0 Leachate Management Monitoring Pfo-m- 

With closure of the OSDF in 2006, leachate management and monitoring harP transitioned ffom a 
program that addmsed an operating hcility that was actively receiving waste to a monitoring 
program that now addresses a closed facility that is no longer receiving waste. The transition 
involved moving from sampling the LCS for the full list of defkult regulatory panmeters 
(Appmdix I and PCBs) to sampling for a composite list of constituents misting of: 

fnr t h ~  nCr)$? (I- 

Busebe) + sulfate. 

Usefhl common ions identified in the Evaluation of Aqueous Ions in the Monitoring 
@stem of the On-Site Disposal Facility (DOE 2008). 

Addi t id  Appendix I and PCB parameters that passed the agreed to DOE-OEPA 
evaluation process for Cells 1 through 3. 

Ohio Solid Waste Disposal regulations for an operating facility require an overall leak detection 
strategy to comply with the leachate mauagement, monitoring, and reporting requirements in 
OAC 3745-27-190(4) and OAC 3745-27-1 !30(5). To llftll these requhements during the 
active life of the facility, the leachate management monitoring strategy n& to provide: 

1. A means to tmck the quantity of leachate collected for treatment and discharge, reported at 
least monthly. 

2. A means to verifj. tbat the engineering components of the Iescbte xmmagment system will 
operate in 8 c c o ~ c e  with OAC 3745-27- 19, Operational Criteriafor a Sanitary h @ l I  
Facility. 

3. A description of the site-spaific leachate treatment and discharge elements to ensure that the 
leachate mllectcd from the f e t y  is properly managed. 

4. Collection and analysis of an mual leachate grab sample for Appendix I and PCB 
partunetexs per OAC 3745-27-10 and 19. 

Item 1 ofthe strategy above is fulfilled by the flow monitoring component of the leak detection 
monitahg strategy. Flow measurements are taken at the frequency identified in Section 4.4.2.2. 
Item 2 of tbe strategy above is fulfilled by the OSDF Enhanced Permanent Leachate 
7karmt&sdon System Operation procedure @OE 2005b), and Appendix D of this plan. Item 3 is 
W#led by Section 5.1. Itan 4 is fulfilled by sampling to the alternate parameter monitoring list. 

5.1 Leachate Treatment and Discharge Management 

Leachate is treated in the CAWWT and dischged at the National Pollutant Discharge 
Elimination System (NPDES)-permitted outfhll to the Great Miami River. The following is a 
description of the management approach for leachate treatment, along with a description of the 
treatment system and the leachate monitoring needs to ensure proper operation of the treatment 
fbility and c u m p b  with the NPDES P d  
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6.0 Reporting 
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Appendix A 

On-Site Disposal Facility Applicable or Relevant and Appropriate 
Requirements and Other Regulatory Requirements 
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40 CFR 264.91, Xbvironrmd Proteeth Apwy, ~ ~ d s  fbr ckwrs and of 
Waste T-t, red Disposal F a t i e s ,  Reqvk@dmm'" @ 

F d d  R~~w&&HB~ 47 FR 32350, July 26,1%2# as am& at 53 FR sf@&, thtober 11,1988. 
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- - - . ..- - Acronyms and Abbreviations - - - - --- - - 
ASER 
C A M  
DOE 
EPA 
GMA 
GWLMP 

HTW 
IEMP 
LCS 
LDS 
LM QAPP 
LMICP 
LMS 
mL 
OAC 
OEPA 
OSDF 
TDS 
TOC 
TOX 

Annd Site En-ental Report 
Converted Advanced Wastewater Treatment facility 
U.S. Department of Energy 
E n - m a n k e n c y  
Great Miami Aquif' 
G r m d w a t e r M  Detection and Leachate Monitoring Plan 

ell 
Integrated Environmental Monitoring Plan 
leachate collection system 
leak detection system 
Legacy Managemw CERCLA Sites Quality Assurance Project Plan 
Comprehensive Legacy Mimagement and Institutional Controls Plan 
Legacy lbhagement Support 
milliliter 
Ohio Admh&&ive Code 
Ohio Eavironmmtal Protection Agency 
On-Site Disposal Facility 
Total Dissolved Solids 
Total Organic C h  
Total Organic Halogens 
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2.0 Samphg Program 

As noted in Section 3.0 of the GWLMP, the Ohio Solid Waste regulations require that, for 
detection monitoring, at least four in-t samples fkom eacb well will be taken during the 
first 180 days after implementation of the groundwater detectim monitoring pagram and at least 
eight in-t samples in the first year to determine the background (baseline) water quality 
(Ohio Ad.mum3 . . 

tive Code [OAC] 3745-27-10@)(5Xa)(iiXa)). The rapbmmt to collect eight 
independent samples is d y  applicable to those wells installed after August 15,2003, because 

bimonthly after waste placement until 12 samples were collected. This hqucmcy was selected to 
address OSDF constnrction schedules while the OSDF was under cxmstruction, to develop an 
appropriate statistical proCemae, and to ampensate for varying temporal conditions and 
seasonal fluctuations. After sufficient samples were collected for statistical d y s i s ,  samples 
were co11eehi quarterly from the HTWs and the GMA. 

Subsequent statistical and other data analyses described in Section 3.2 of the GWLMP have 
resulted in the modified monitoring approach, starting in 2009, descri'bed below. 

Specific monitoring requirements for each cell are provided in Section 2.1 with the specific 
analytical parameters listed in Tables 2-1 and 2-2. Analytical detection limits, at a minimum, 
will meet the applicable find remediation levels identified in the Comprehensive Legacy 
Mmagement rmdlnstitutional Controls Plan (LMICP), Attachment D (Integrated Environmental 
Monitoring Plan [IEMP]). A summary of sampling r-enb for each OSDF cell is presented 
in Table 2-3. 

sampling will be as follows: 

Annual samples will be collected &om the LCS for the parametes listGd in Table 2-1. 

Annual samples will be collected from the LDS, HTW, and GMA Wells for the parameters 
listed in Table 2-2. 

If an analyte is detected in the annual sample from a cell's LCS, that is not being sampled for in 
tk cell's LDS, then c o ~ t o r y  sampling will be conducted for that cow- in the cell's 
LCS during the next sampling r o d  P o  cmsecutive detects in a cell's LCS will trigger 
sampling in the cell's LDS during the next scheduled sampling event. Two ammcutive detects in 
the cen's LDS will trigger sampling in the cells HTW and GMA wells. The rquirements for this 
cdbmatory sampling will be documented and approved through the established variance 
process. 
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fiw) M o l d a o r i n g H h  m 
1-8 LCS T&b 2-1 

LDS Tabtc 2-2 
HTW Table 2-2 

, GMA Table 2-2 

2.2 Addiffond SampUng Requbments 

AUhaimmEor ajwticuhrcell will be s a m p 1 e d ~ t b e : s a n w : t i m e ~ e t o  enhaw the 
campaaaErilfty of the data. En the event hdt ia ient  volume is avaihhle for collection of the entire 
analytical mite, the sample seb sberll be caUa~tad in accotdaace witb the priorities listed in 
Tables 2-1 and 2-2. Sample8 will be collected Eiom the HTWs, GMA wells, LCS, and LDS in 
8 c c o h o e  with tfke Legacy M m a g m  CERCLA Sites Qualip Assurance Project Plan 
(LM QMF) @MS/PLNlS04353) and the fobwhq p r m :  

Liquid Sample Callecdion. 

Field Q d t y  Control Sample Collection. 
En-end Sample Shipment 

W@prQdtyMeter,Ca2ibra~ U s 3  id Maimteaact. 

- . . 

2.3 SqS LDs Sample Glallectaon 

S a o ? p B s ~ t b e ~ ~ s a d ~ ~ ~ d u n b a c o ~ & % ~ ~ e r i n ~ ~ ~ h b w s s l l ~ t e d o n ~  
w-aida6fea~hoeU S a m p l e s w i l l b e o o l l ~ ~ y f r o m ~ ~ 1 i p o r t s p n r $ e ~  
of tbe LC% amd LDS aa the b en& the ea- sib of the valve huuw- "I;hGW=8 id iacatad on 
the kwthym side ofthe vdve kwe, and the WS is located on the scdem end af the valve 
house: NO purging of the bhc is rsquired prior to rample corn. If& discharge line is dry a 
does not #$Id enough water for the entire sample suite, the sample will be callatexi from tbe 
LCS and Lm tanks located within the valve house. The samples from the tanks will be collected 
using a dedicated Teffon bailer. 

2.4 ILTW S q l e  C011dm 

The @adal t$U is npnitored uader each cell win@; h a i z o d  wells imtdkd during c m  
of~eedl.~to~k-~eacbIFLWah*llbep~of~w~votPmesm 
m @ & h - - b - l e d d 6 1 ~ - * w @ a ~ b  
~ ~ ~ a ~ ~ r n ~ e d l e a i . c o o r b n c t d ~ b s ~ i ~ o i d ~ l a p l a ~ d & ~ ~  
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2.5 Great Miami Aquifer Sample Collection ---. . .---- -. 

3.0 Additional Sampling Program Requirements 

3.1 Quality Assurance Requirements 

Quality assurance requirements are consistent with those identified in the LM QAPP. 
Self-assessment and independent assessments of work processes and operations will be 
conducted to ensure quality of & m c e .  Self-assessments will evaluate sampling procedures 
and/or paperwork associated with the sampling effort. Independent assessments will be 
performed by a quality assurance representative by conducting surv-ces. Surveillances will 

3.2 Changes to the Fmject-Spat Plan 

Changes to this plan will be at the d i d o n  of the project team leader. Prior to implementation 
of field changes, the project team leader or designee shall be informed of the proposed changes 
and circumstances substantiating the changes, Any changes to the medium specific plan must 
have written approval by the project, team leader or designee, q d t y  assurance representative, 
and the field manager prior to implementation. If a Variance/Field Change Notice is required, it 
will be completed in accordance with the LM QAPP. The Variance/Field Change Notice form 
shall be issued as a controlled distribution to team members and will be included in the field data 
package to become part of the project record. During revisions to the LMICPIGWLMP, 
Variance/Field Change Notices will be incorporated to update the plan. 

In the event a change npresents a significant change to the scope of the plan, approval would be 
requested through monthly conference calls with EPA and OEPA. Afkmard, a Variancemield K 

Change Notice that documents the change and the justification far the change wil l  be provided to 3 
EPA and OEPA. '$ 
3 3  Q d t y  Confrol-Samp14?8 
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3.4 Equipment Decontamination 

aon ca samf, gequrpmmts ' , ' 1  

ie;ample Collection procedure prim to sample m W o n  at each sample l d m .  Sampling .I 
I -1 

quipmat shall also be decontmbatd per the Liquid and Sediment Sample Collection - $ 
procedure upon c o m p ~  ofsampling astiviw unless equipment has been dedicated Qo the 4 
t3iU.nple- 8 4 

I 
8 1 

3.5 Risporoition af Wasta <!I I 3 
.g 

< 

and diqmd l!hrcm@ the 
m v d  &aced wastewater treatment (CAWWT) f d t y  &r treatment. The pint of entry 
into the CAWWT will either be via the C A W  backwash basin or the QSDF permanent lift 
$tation. 

3.6 Health and Safety 

4 
j 
- 
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7 Dab. Management 
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2.0 Identify the Decision 

m Qrfxlmdb- p k  will not be 
. - 

3.0 hputs that M w t  the Decision 

An extensive ohmcterization of mstw, b quantiQ environmental wntambti011 in the area of 
the Fernald Restme, provided the idimation to develop the waste acceptance criteria for waste 
entering the OSW. The leacb&ilityI mbility* persistence, toxicity, and stability of identified 
wa&e camtitt~rnts were e v ~ ~  and~f93  i%m&uim@ less thae 20 cdtwmb were 

dasbv&kpotentWto@pmt~aqu&wtthina 1,000.yeqrpmt"e@od. 
'Thm s3t&q~&Ic leak MOB h d b b r  pmmeftrs chosen as md- parmetem will be 
lmpplm@nted witb additional water chemistry indioator ~~. 
Additbnally, waste TSD facilities must d y m  collected leachate on an annual basis to fulfill a 
trspOrtin$ requirement per Ohio &lid Was& regulation, OAC 3745-27-19(MX5). Through 2008, 
OSDF monitoring was camplying by e o W g  a grab sample yearly and p&fhmbg analysis for 
the parameters listed in Appendix I of OAC 3745-27-10 and p a l y c b l ~ t c d  bipbeayls (PCBs). 
Beaum waste is no longer being placed in the OSDF, an alternate sampling constituent List has 
been approved for the OSDF, a Common ba Study bas been completed a d  at ional  
Appendix I parameters have been Identifkd for Cells 1 through 3, beginniag in 2009 mual  
sampling in the LCS will instead faous on site-specific parameters that have been approved for 
the W t y ,  c~mmon ion pmametm kkdf3ed in the common ion study as being beneficial 
monitoring parameters, md additid Appendix I parameters identified f ir  Cells 1 through 3. 

Mani-g of the liquid flow witbia flbe LCS and W S  drainage layers will be performed to 
provide a trend d y s i s  that can & used as an Mcator of contabmmt system perhmmce; 
~~the~of~wwillioitiateb~w-up~tioaand~~adioameesureaas 
n ~ , A ~ ~ ~ a R e r f M ~ u s w a g f t e l a a r B A n ~ r n  
title 40 Covde qfP&al Regddms (CFR) 264.303(cx2) and Obi0 mIid tlver$te rule 
OAC 3745-27-19(M)(4), will be uged to provide a quantitative monitoring ~0rrbro1 fbr drainage 
within tb OSDF. 



UNCONTROLLED IF PRINED 



7.0 Optimize Design 





UNCONTROLLED IF PRINTED 

- - . --- - - -  

Bmd&a E~biWmwBt fw GMA Gwmdwaier Mont4erh~ of tbe 08DP 

Bmebe EsasiMijhment tbr GMA Gmmhte r  McmiWing &the OSDF. This 

lb. fioiled1~base.Putsn 

I 

- .  
2 

- - - 7  - 



Field Birurks 
El 

' .wpment-m 
Presemative B h k s  

--I-: , 

A 8 

9. ~ ' a n y & ~ ~ ~ a u l l r ~ ~ ' * & ~  
,. .. t&kp@iqdar ot$ectiye, task, or data use,, 

+ I 
1 . - . 8 < - '  

i-. 

'r - 
' . ' 4  

. ,. - . - .  
' * ?, ::: ,I, ' - . . 

8 ;  - * , - . .. 



UNCONTROLLED IF P R I N m  

I .  9.0 References 4,- -A-iL- -- - . 



I, 

.1 
UNCONTROLLED IF PRINTED '1 

..-4 
, I ,  

.- -- - - - . - . - - - - . 
-- -3 I 

* - I  

Z '1 
1 
4 

-3 
?I 
7 

. ,  

,',I 
)4 

i 
r 
4 

- .  - - - 8  - ,-- - . - .*. -. . . 
, 8 . 'J. . : . .. 

- 8  
a: . . 

V-I], )L. - . - , -  
, , I  A'. ,. . . ,&-s;,. ; .;; t I!;, . - !  . . ,  :3 , . 

Appendix D 

Leachate Management System for the On-Site Disposal FaciMty 



.; -, ' - - 1 ' ,  " . ,, . - . , ,, :: 1 '  

. . ' k  :.; 
UNCONTROLLED IF PRINTEO . ." 

- -. . . .- - -- - ------ -- - . - j 
- .  ' 1 

-.d 

.I 

-1 4 

-,I 

= '1 1, 

1 

. \ ,  
1 --, 

. . . . 
. .  . -  

- 
. - . - - . .!. . - .  .- *--- --. - . - - 

, . ' 
.A : 

1 , I ,", .  _ - I *! .-': 
% ,  :, - . - i' i:',, - 

7 



UNCONTROLLED IF PRINTED 
. I  

Contents 

Figure 

Tables 



b 

.', 
.. .'A- 

UNCONTROLLED IF PRINTED . t  ' I  

3 
---- " - - - , - -  -,- - -. - - - -  - ----.- .- - 

1 .  

r 

-1 

' . i -a 
4, 

. 1  

i 
18.. C 

'C . 
.7 .:j 

4 
- 4 
:I ,A 

'I 
:j; 

. . .  , . .. ' 

. . . 1 .  . . +. 
- . 

.i 
# . I  

- .  
, , ... ' , , . - 

_ _  - ._ _ ' - - , . - - - .. . -A .  - 
C h D - i i  . . . . I . '  

- 8 ,  
.- . s., . - 8  

. I 
. I -  . I:: 

d ; ' ,  . _  . . . - - - +;%a . -- 



- 3: 

UNCONTROLLED IF PRINTED 
. 1 , .  

8 .  -. - -- w --- -- - . - 
Acroiifms 'and Abbreviations 

CAWWT amverted advanced wastewater treatment 
CFR Code of Feakral Regulations 
cm centime* 
DOE U.S. Departmat of Energy 
EPA U.S. Environmend Protection Agency 
EPLTS enhanced permanent lachate tnuwnission system 
1 

hurc 
HMI 
LCS 
LDS 
LTS 

t OAC 
OEPA 
OSDF 
BLS 
PS 
RLCS 

highdensiry po~~ern~~ef ie  
HumanMachineIntdbe 
leachate collecti011 sygtem 
leak detection system 
leachate ~ s s i c m  system 
Ohio A-ve Code 
Ohio E n m e n t a l  Protection Agency 
on-site dispersal kility 
permanent lift station 
pipe segment 
redundant leachate collection system 
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1.0 Overview -4 

The double liner system of each on-site disposal facility (OSDF) cell contains a leachate 
collection system (LCS) and a leak detection system (LDS). These systems are designed to 
convey any leachate/fluid that enters the system through pipes (i.e., the LCS p i p  and LDS 

1 #1 

pipes) to valve houses located outside each cell. After closure of the OSDF, fluids that enter the 
LCS have infiltrated through the emplaced impacted material. Fluid that collects in the LCS and 

3 
LDS collection tauks located in the valve house for each cell will be pumped to the enhanced 

n L 

Ul 

the valve houses, via gravity flow, to a permanent lift station (PLS). The location of the LCS, 
LDS, and EPLTS pipes and gravity lines are shown in the as-built construction drawings. 

The Systems Plan, On-site Disposal Facility (DOE 2000), Collection and Mimagement of 
Leachate for the On-site Disposal Facility procedure (DOE 2001a), and Enhanced Permanent 
Leachate lPansmission System Operation procedure (DOE 2005) provide specifics on activities 
during post-closure. Note that operational procedures are included in the Legacy Management 
Fmald Operating Procedures (DOE 2006). Equipment will be maintained, operated, and 
serviced per manufitcturer instructions a d  Section 4 of the Femald Projecz Wmtewater 
Treatment Outside System Procedure (DOE 2008). 

2.0 ~ ~ ~ c ~ ~ O p o m t i o n  

of O m  fwhatd ** 

tbgsw41~t b m & H m E l d o f  
p ~ ( i . g , i a a r s F & ~ ~ d 0 9 1 ~  
~ b 1 m ~ S u c : O m ~ ~ d ~ ~  

- -- 

0 .  TbLDSt9rw:i-h&$w+B~e fkm-afMhtebWde;r 
p @ k a m ~ ~ t g n D c l o c s ~  t b ~ f i Q U d F d . T h c ~ d v ~ 8 ~ ~ o n  
~ ~ 8 9 $ ~ ( t 3 0 n ~ ~ ~ ~ 0 0 ~ ~ ~ m v a l w h o n a e  
hae~~fom~liqUiidiathtcaWo11eank.r"hetantib~~t4EZtha 
l ~ ~ g ~ ~ a p u m p t o ~ t h t e ~ 1 t c n t s e f b ~ ~ r a g k l ~ e l i s  
mmit~red '$r tb Cammd ArhmlOgd W m t e r  Trcotmc#lt (o 

r l f l g . * ~ % ~ m M y * t b w W l &  
~ ~ & e t a r e k p m n p h - d & & @ ~ W & r a y i @ l i n e .  

T h t ~ ~ p i p e h a s a m a n i ~ p o g t a a d r i ~ r a d ~ m b d ~ r h t v a h r c  
hoet l r r t to*~.~ceoffB; l id intbeanlaulrr tsp~~e~eeathe~~m*and 
c - m d a ~ p i p e .  
ElEO ID8 lhvr law a cleanat witIda &Q valvs kwc; for m h w g  tbs 1l)8 saia pipe. 

~ ~ v B ~ .  
C k r n E a u 1 3 s l r d ) ] l r e : ~ 1 b ~ ~  
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Thereduadantcanietwha*er(eSna 
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when the v&e a 4  to be closed for system maintewmce and r@iii'T;Iof~m. ae went of an 

4 
opera- emergency. 1 
The LC!? vshn h&es are designed as a closed system; leachats abould m$ o t o c U m u L t e  in these 
valve h~wettt. ~fthe alarms are a c t i v ~  personnel shall re~pand to $stam tfie m~em and ta -:] 3 j  
take appmpiate corrective sctim. Ifthe a b  occursl during day sl@ aperaticms (6 am. 
to 430 pm) the response will be within 1 hour. If the alarm ocam dwring ihe night when 

peraoaael are not on site, the mpanse win occur the next morning at the start of the 

-. 

3.0 Inspection and Maintenance Activities I . 

The Fernald Project Wmtmater Treatment Outside Systems Procedure (DOE 2008) provides t 

the cwrent details associated with inspection and maintenance activities for the leachate 
management system. The following subsection and Table 3-1 provide guidelines for the 
activities to continue duriag postclosure. 

3.1 LCS and LDS I, 

The LCS and LDS shall be inspected and maintained according ta the schedule and activity 41 
requirements outlined in Table 3-1, or until leachate is no longer generated and an alternative 

c 

activity schedule has been approved. 
- 

I 

1 

i 
- - 

- I  

A - 
,-C ' 

8 ,  8 - 8 ,  

r 
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i$bmatb- 

a a a a m - t w b e  

3.2 EPLTS Inspection and Maintenance Activities ,. 

me EPETS shall be inspected and m 

. ,  

l'a?=ytanperdftnr: W ~ e s t i a r t M t f t o v a l w e W  
system stetus (~.g., ekvatiofl and location of aukmatic level switch in . ! j  

3 
altgcGaadary-tm 
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4.0 Leachate Management 

Treatment of fluids collected fiom the LCS and LDS will be through the CAWWT as long as it 
is o p m h g .  Long-term treatment of the fluids collected from the LCS and LDS will be 
evaluated prior to disumtinuation of operations of the CAWWT. In accdance with Ohio solid 
waste rule OAC! 3745-27-1 9(K)(!5), some of those alternatives are ex- to cods t  of the 
following: - 

11- -site diswsal. 

5.0 Leachate Contingency Plan 

' r -= 
< '  ? - - X ' -  . - . ' . -  
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downstream of the PLS, the preferred option is to close the valves from the LDS and LCS for 
each cell, allow the water to accumulate in the cells and repair the line as necessary. 

' 

To determine if this option was feasible, calculations were performed for each cell to determine 
how much water could be allowed 'to accumulate in each cell without exceeding 1 ft of head on 
the primary liner (DOE 1997). Information fiom GeoSyntec indicated that the 1 -A level would 
be reached in each cell when 8,623 gallons had accumulated (GeoSyntec 2006). Daily flow from 
the cells was compared to that volume to determine the number of days required for each cell to 

- 

table has been updated to reflect LCS flow data as of September 2007. 

Table 5 1. Determination of the Number of Days Required to Reach the 1-ft Level (8,623 Gallons) 

# Days to 
Tank Dates Water Volume Clunge in W o n s  Callens per 

(gallons) Time (days) per Day Acre per Day 8,623 Gallons 

LCS 1 911 2-91 1 9 41 1 7.00 58.7 9.17 1 46 

LCS 2 911 3-911 5 157.45 1.96 80.4 12.56 107 

LCS 3 9/13-9115 136.84 1.92 71.4 11.16 120 

LCS 4 9/13-9115 216.04 1.96 1 10.3 17.24 78 

LCS 5 91149116 224.04 1.92 1 16.9 18.26 73 

LCS 6 9114416 159.41 1.96 81.4 12.72 1 05 

LCS 7 9114911 7 192.77 3.00 64.3 10.04 1 34 

LCS 8 9/13-9115 208.82 1.92 108.9 11.71 79 

- -  - -  

Since the minimum number of dayi required toTreach the accumulation limit is 73 days i d  the 
number of days will increase as the flow from the individual cells decrease, it was determined 
that transporting leachate water by tanker to the treatment system in the event of a line failure 
will not be necessary. If any of the lines in the leachate system fail, the valves from the affected 
cell's LDS and LCS will be closed, and water will be allowed to accumulate in the cells'while 
repairs are performed. The new contingency leachate plan for the EPLTS or the line downstream 
of the PLS is to develop a repair plan and repair the line(s) before any of the affected cells 
ac&ulate 8,623 gallons. If repairs are anticipated to take longer than the time it would take to 
accumulate 1 ft of head on the primary liner, leachate would be transferred to the CAWWT via a 
rental tanker truck or other portable tank. 

Monitoring of the LDS, LCS, RU=S, and LTS containment pipes will continue as specified in 
Table 3-1. Refer to Figure 5-1 for a schematic of the Leachate Management System. The actions 
levels listed in Table 5-2 were derived from the Leachate Management Contingency Plan for the 
On-Site Disposal Facility (DOE 2001 b) and apply on a weekly basis. As the period between 
monitoring events is extended, the weekly action levels will be multiplied by the number of 
weeks between monitoring events to yield the applicable periodic action levels. 
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1.0 Introduction 
-& 

Guidelines for SW ipecific Monitoring Parameter Selection -1 
At the Femald Preserve, residual soil contamination may impact the aquifer at concentrations 
below the grorwdwater final remediation levels (FRLs) but statistically elevated above current 
background d o n s .  All of the inorganic constituents and all but nine o@c  constituent^ 
lmduded in the regulatory default monitoring parameters list (i.e., Appendix I of Ohia-- ' . . hhmwtrative CQde [OACJ 3745-27-10) have been detected in perched gmmdwata armplas 
@.lected at various locations under the F d d  Pnwave. Such preexisting c o n ~ t i o n  in the 
environment bemath the site, along with W e r  remediation activities, add complexity to the 
development of a successful leak detection parameter list capable of indicating the prtsex~ce of a 
leak from the OSDF. Therefore, a tailored leak Man parmeter list has been developed that 
provides adequate leak detection d is in compliance with the standard requirements of the Ohio 
Solid Waste Rules and the Ohio H d o w  Waste Rules. As discussed in Section 3.0 of the 
Groundwater/Leak Ihtstion and Leachate Monitoring Plan (GWMP) (Attachment C), both 
sets of ailow the use of an alternate monitoring p a r a m e  list based on si teqxdiq '  

' &&nditions. #-,A 

7 .  

2 - 8 

-1 L 
3 

: A'. 
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3.0 Initial Leak Detection Monitoring Parameter List 
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To assisf in seIecting the primary pmmekm, the actual soil concentratlbns for each of the - 
U 

dear perspective regarding which COCs m y  approach their corresponding WAC ammtmtiw 
and, therefore, are mwe W1y to be detectable when releasied fium the QDF. 

8 .  
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~ k h & & p a r a n i e a e r s ~ ~ 4 b e & ~ s ~ l b m h ~ e n d  
gcmnd* c o ~ m  indicator parameters were also proposed to supplement the selected 
chemical codtuents in the initial leak detection monitoring parameters list. These jiepphmmtd 
indicator pamm- comprise the following: 
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4.0 Parameter List Modifications 
I 

The sections above identify the process tbat was used fol selecting parameters far initial baseliarrr 
-ling aad analysis (i.e., site-specific leak detection indicator parameters, which ale tb 
pmpowd primary pammetm in Table 3-4, and the supplemental indicator pammetm listed in 
SectiQq 3&Qftbis appefidix). 

Twelve rounds of sampling far the initirrl site-specific leak detedon monitoring param- ararr, 
ampleted at all eight cells in 2007. At the completion of the 12 m6 of sampling, five'. 
constituents/pammekm were identified as having been detected at least 25 percent of the time. 
These five c d t u e n t a / p t m m ~  (boron, sulfate, d u m ,  TOC, and TOX) make up the 
refined baseline for each eeU . 

to waste placement, indic&ng asulfate source (possl'bq. gypsum) in the gravel comprising tbe . 
LCS lay=. Due to sulite's high mobility and the presence of an ongoing source in the &RS/LC& 

~ l i & b a a e l i n ~ w i t ~ r ~ h ~ ~ i n t b c ' ' p d ~ h ~ ~ & m d ~ ~ h o ~ l m d e r e a c h  
mil is complicated by the cmm&wtion process used to install the horizontal till web  (HTWs) 

' ahd the existmx of paat groundwater c~wtamimtion in the till mi GMA ma. The instabtion 
of the HTWs involved exc8mf.b of r trench, placement of a porous filter media composed& -- 

s t m d , E l n d ~ ~ ~ ~ w i t h t h e ~ m a d i a d t i l l m a ~ a l . ~ t h i s ~ o n , ~  - 
su- chemical properties of the till were a l t c d  by the contact of thc e x c a d  till 
material with the atmosphlere (oxygen-rich e~i-t). Contact of the sulmdbe till with the 
atmosphere may have impacted (1) the oxi&tion state of metals on the slnface of grab  and in 
the pore water and (2) microbial species that mediate oxi&ion/reduction d o l l s  in thqa'"' 
su-w. ABdit idy,  historical contamination in p h e d  groundwater aod GMA horfidns 
surrounding the cell may be migrating aod difliuhg into the horizatsl and Oreat Miami . . 
zmmtapg web. _ I. 

A .  
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! 3 i x m w E  ( d c ,  cdxdt, laiclad, w- *# and IDS. 

Arevim ~ w a b g ~ ~ w i n b s o r r m $ l c t e d ( s o d n p m w 1 ~ & t h e ~ d a i t c  
rn-Br-) to ihxmine if a camti&@ that is only mmpM fog in an U S  dmdd 
also be sampled in the cells othar manitoring hmhms (in,, LDS, HTW, GMPh wells). 
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5.0 References 
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Attachment D 

Integrated Environmental Monitoring Plan 
. - - .  - ?  
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Acronyms and Abbreviations (continued) 

NESHAP National Emissions S W &  Hazardous Air Pollution 
NPDES National Pollutant Discharge Elimination System 
NRMP National Resource Monitoring Plan 
NRRP National Resource Restomtion Plan 

Ohio Environmenbl Protection Agency 
QMMP Operations and Maintenance Master Plan for the Aquifer Restaration and 

Wastewater Project 

Portable Document Pile 

Prebhmy Remediation Goal 
Paddys Run Road Site 

RCRA Re9ource Comemation and Recovei'y Act 
Remedid hvestigation/Fwibility Study 
Record of Decision , , 
ReprtingLimit 8 I .  

Sitewide Exmvadon Plan 
Site Environmd R~pott  
Storm Sewer 0utfh.U Ditch 

SWIFT Sandia Waste Isolation Flow and Transport 
Thermohmhescmt Dosimeter 
micrograms per liter 

U.S.C. United States Code 
VAM3D Variability Saturated Analysis Model in 3 Dimensions 

Waste Acceptance Criteria 
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1.6 Introduction 
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13.1 Plan Implementation 

A multidiscipline organization bas been established to effectively implement and manage 
planning, sample collection and analysis, and data management activities ditected in each 
medium-specific section. The key positions and associated responsibilities requited for 
successful implementation are as follows: 

The envhmmental team leader will have full responsibility and authority fm the 

- implementation of the medium-specific plan in compliance with all mgulatory 
specifications and sitewide progmmmatic requirements. Jntegration and wordkition of 
all medium-specific plan activities defined herein with other project groups is also a key 
respo1181"bility. All changes to project activities must be approved by the project team 
leader or designee. 

Health and safety are the responsibility of all individuals working on this project scope. 
Qualified health and safety personnel shall participate on the project team to assist in 
preparing and 0-g all applicable permits. In addition, safety specialists shall 
periodically review and update the specific health and safety documents and operating 
pr-, conduct pertbent safety briefings, and assist in evaluating and resolving all 
safety concerns. All activities will be conducted according to the FemaEdPresewe Safety 
Plan (DOE 2006c). 

Quality asswance personnel will participate on the project team, as necessary, to review 
project proceduresi and activities ensuring consistency with the requbnents of the Legacy 
Management CERCLA Sites QuaIity Assurance Project Plan (DOE 2006b) (LM QAPP) or 
other referenced standard and assist in evaluating and resolving all qudity-related 
concerns. 

1 3 3  Plan Change Control 

Changes to the medium-specific plan will be at the discretion of the project team l&. Prior to 
implementation of field changes, h project team leader or designee &dl be infmed of the 
propod changes and cirmmstmccs substantiating the changes. Any changes to the 
mediumspecific plan must have written approval by the project team leader or designeey quality 
assurance rqxesentative, and the field manag= prior to implementation. If a variance is required, 
it will be completed in accordance with the LA4 QAPP. The Qariance fonn Bhtlll be i d  as 
controlled distribution to team members and will be included in the field data package to become 
part of the project record. During revisions to the IEMP, variances will be incorntad in the 
medium-specific sections. 

In the event a change significantly afTects the scope of the plan, approval would be requested 
through monthly cmfkeme calls with EPA and OEPA, Afterward, a variance that documents 
the change and the justification for the change will be provided to EPA and OEPA. 

133 H+ m@ Safetg Considerations 
.) . .  

The F e d d  Resuve's health d safety personnel are responsible h r  the development and 
implemm- of health awl d b y  requkments for all medium-spdc plans. Fhmds 
(physic& radiobgiical, chemical, and biological) typically encountered by pemxml when 
pahmhg the specified fieldwork will be addressed during team b r i e w .  All involved 
persoane l~nce iVe~tetra in ingtotheheal thandsafe ty~tspr iOrto  
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ih.mng ~ T ~ B o ~  -I% ultimateii, f o f i O ~ ~ t h e  c e s s a t i 6 n T m a 1  opmdBi& - 88 
appropriate. The IEMP will delineate the Femald Preserve's responsibilities fbr sitewide 
monitoring of surface water and sediment over the life of the remedy and ensure that FRLB m 
achieved at project completion. The IEMP will also s e m  as the primspry vehide fa determiniryE 
(Oe, U.d Environm~ntal Proteetion Agency's [EPA's] and OEPA's satisfaction) that mudial 
action objectives for the Great Miami Aquifer are being attained. Additionally, the IEMP wig 
define site-*& remedial monitoring requirements for air. . -  < -. 

.? ' .  

arnd the identification of any related e n ~ t a l - c o m p l i a n c e  issues. If the potentid for an 
unacceptable kkue situation is identified, then options for addressing the problem will be 
identified. The options will be assessed with respect to their implications, and the results of the 
evahmtions will be communicated as necessary to the Fernald Preserve's stakeholders, EPA, and 
OEPA. 

The medium-wic  d o n s  of this plan (Sections 3.0 through 5.0) idenw modbring 
mquimnents and ARARs for each environmental medium with the applicable compliance 
locations. Additionally, the medium-specific sations define the criteria to be used to identify 
tmds in the data that could indicate an imminent unaccepbble situation. Each of the medim- 
specific sections specifies the frequency of the data evaluations to satis@ the Fernald Pramre's 
overall planning and decision making rc~-ts. DOE will evaluate the data accordingly and 
will report the results according to the q p m c h  sumnmarized belawn I 1  

I . ' 
~ . e b m ~ s & ~ o f ~ ~ ~ ~ r n ~ & c ~ ~ ~ ~ k d  
Won 6.0 summarizes the o v d  mportbg strategy fsr the IBMP. W infamation is a u z $ W  
on the DOE Office of LM website @tfp://www.lm.doe.gov/). The FemaM d&a will be mab 
available to the regulatory 
though th5 site at the fo 

- 8  . c' ' .a - . "- L i  ., %-a;d;& Bi$bviK,limcnd* i3 &tad, b.mA andOmr;'*& with 

the provisions summarized in S e c f h  6.0. The annual site enanmental repar& will also be 
available for review by the F e d d  Preserve's ~tdceholders at the Visitom Wtet and. the Public 

* I En~tal,~<wC-s8dtasx:b~**mail. 
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--"J.O Groundwater Monitoring Program - - 4 
1 

dhe monitoring strategy for L 

fjing the site-specific commi 
c plan for conduoting dl 3 8 ! 

at6 outlined in Section 
i 

8ar 
4 

i i 
The &rodwater sampfing specified fn the EMP tracks the performance of the W t  Mkmi 

i 
-1 

Asuifer groundwater restoration remedy. The IEMP is the controlling document for groun- 
remedy perfiwmmce monitoring and is currently focused on groundwater monitoring needed to 
mpport Stage I (Pump-and-Treat Opemtions). G m h m  monitoring requirements far 
&ages II through VI of the groundwater certification process will be defined in revisions 
&the IEMP. The folldwing is a brief description of the stages listed abovea 

4bf*maadw* , 

3d 1 
' 1  

mambrledule 
2. W$o\aabFWModule 

j 
.g  - 

AreaModule -2 

o h a - o f t h e s e ~ a d a n & .  
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-t qpq&s will i l l coo t iwc  fa crcbgrmmhvater module uetil PRL- 
in the ac#& hgm been achieved or until the maaa wval efficiency of tbe extradim gy&m 
has de!ammd'lll~b that jt is .pp"rcnt grolmhvrtes FRL cooantrptim limits in me .quifb will 
not be ~ ~ ~ t r o W g  docummt fix the opedm of the pumpad-treat syQt$as is the 
W p m a t i ~  abgi $d&aamx Master Plan fw &pifm Restoration and Wastewam T-t" 
(OMMP) (&at A). Ultimately, the EMP will be used to docummt the appmd~ to 
dekmhe whert t$R various modules complete pumpand-treat apemtions. Monitoring 
raphmmb tar to support later gtirga of the d f i a t i o n  strategy will be inc0-M into 
fbture revisions of the IEW when deemed appropriate. 

I . - .  
' n e  af*- z l l a & d n g ~ a r a s - ~ i n ~ @ ~ ~ ~ f  
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3 3  Groundwater Monitoring Administrative Boundaries - - -- - - 7- - - . 
" .  

Administrative Boundam between the IEMP and Paddy Run Road Site Contaminaat Phnneq 
As described in the remedial investigation report for OUS (refer to Section 4.8.2), the PRRS 
consists of two kilities: PCS Purified Phospbrates (formerly Albright and Wilson Americas Inc.) 
and Ruetga~Nease Chemical Company Inc. PCS Purified Phosphates occupies the northem 
portion of the site and ~u f i t c twes  phosphate compounds. Rutgers-New man-s 
~ t i i c ~ ~ ~ ~ ~ ~ I l b k ; ~ B Q t j s P l ~ f t & e ~ k  

d a t a t o ~ s t b e i n a p a c O t b a t $ l e ~ ~ i s ~ c w t h e  

O r d e r 4 5 0 . 1 A ~ m ~ a a ~  . 

~ o f ~ ~ ~ t h e p r o ~ o f * *  
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7 - - -  - 
Provida adqmte areal coverage across each remediation module area. 

Iachuie mo&oring wells that are needed to meet site-specific monibring d t m a t s .  

Select m e g  well loc8tio.w tbrrt will provide data neaded to determine bow, 
remmbb made1 pdkti01ls are over the foag term 

locatians in cad-rn of landowner concerns. In tbe 

-1y 140 wells at the F d d  Resme are being sampled as identified in the following 
m M 1 1 8 .  

3.4.2.4 C%m@tmt w o n  Ckkia 

! 3 i n c c I * ~ o t l & f h g W ~  
I .  

ofssmpb-bilYIpthada- 
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" C0*-3 &&I tkpercant of ib t&+~is fa -each constituent thd liaVeliiid a 
c € m m M o ~ ~ t h a n t h e  Flu. 

CO~UBUI 7 i&Qtim the zone8 what FRL BX-S have been o b q w d  and the number 
ofw& i a . o a c h a a & e t h a t M a ~ c e e .  
C01ua-m 8 ahrrws the above FRL concentmtion r a m s  for each canstiffient that had FRL 
ex-. 

exmedance. E x d ~  uranium, the graundwater FRL constituents that did have recodded 
exwedances w m  fiom a limited number of wells. The spatial distriition of thew wells 
indicates that many of tbe n o n - e  FRL exceedmces are nat associated With au plume. 

Gmmchater modtoring focueres on the short tist of 15 groundwater FRL constltwnts. The 
following mmitmhg will be mdu& 

1 .  Uranium, which is the primmy COC and ha9 the greatest number of wells with exwedmces, 
will he monitored semiannually. 

2. Constituents that have FRL exceedarrces in multiple zones (i.e., antimony, arsenic, fluoride, 
I& nhanganese, nickel, and zinc) will, be monitored semi81~1ually a$ follows: 

At a xninbum, all constituents will be monifopeci at downMent wells including existing 
property boundary/OSDF wells along the eaatem perimeter of the site md thosa wells 
dong the  south^ bouodary of the Swth P l m  Area C on F l 3 - 6  slhpws the 
d g u r a t i o n  of this monitoring network, which lies in Zanes 0,2,3, and 4, a d  for the 
most part outside of the d m  fo8tprk hdonitdq tit these loations will documat 
that ~JOVG-FBZ cxmbmbnb are nqt migrating lpyod the extjectedwture me. 

I a ~ m ~ b e i n g m o n i t o P e d i n Z o n e 9 ~ 2 , ~ a a d 4 , ~ ~ ' t b b t h r v e ~  
in nwbiple me8 were evaluated with reapeet to Zmc 1 to dtftenniae if m@toring is 
con- to address comistent/recent excacdmces in this area. MoniWug will be 
adbtxescd b tbid zone, in addition to t b ~  r n ~ ~  at the Pmp&y/PIme Bo*, to 
easute that the constitumts exhiiiting dsteat/recent exceedaocesr me Wmg moaitored 
near potathl s u m .  Manganese in ljode 1 appears to have coasf-t 
exeeedtmm. Therefore, it will be moIlitoimi in this zone at w e b  that have ex&ces. b 
addition to maaganese, nickel had an e~t,x&mce in 2002. Nickel will also be monitored in 
Zone 1. Refk to Area A on Figure 3-6 for the 10~~tions to be n x m i W  hZone 1. 

3. Coasthats fhat have FRL exceedances in d y  om zone will be monitored semimually 
solely in that uwc. 'The monitoring will consist of the following: cerllon didfde,  
molybdmum, nibrrtte;lntrh, technetium-99* and trichlomthene in Z a e  1 (waste stow 
area), andi boron in Zane 2 (South Field). Specific n m i e g  locations will be bawd on the 
wellertbhnreebaantes. 
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4. V d m  has a one-the e x d m  in I!?% dmirrg qnarterfSt sampling at one wen (2426). 
This constituent will be monitored less than s e u a l l y  due to the lack of excdances. 
Monitoring for this amstituent is addressed in Section A32. V d u m  wil l  be addressed 
during Stage III (CertificationlAtQhnent Monitoring), 

~ e t l s . T h e ~ ~ l k W i l l  
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3.6 Medium-Sp-c Plan for Groundwater Monitoring 

This section serves as the medium-specific plan for implementation of the sampling, analysis, 
and data-management activities associated with the site-wide groundwater remedy perfimnance 
monitoring program. Tht program expectations and design p e s e ~ t d  in Section 3.4 were used as 
the m a r k  fm developing the monitoring approach presented in this section. The activities 
described m this medium-specific plan h v e  been designed to provide groundwater data of 
sufficient quality to meet the program expectations as &fined m Secfion 3.4.1. All sampling 
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Monitoring Welh, Po Be Monitored Semiannually 
In the Waste Storage Area 
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The fom Type 2 d Tnpt 3 wells will be sarmpkd sem&mually for the twmfitum listed in tlne 
table kk, The rati;enale for the seledon of thew wells and these consti@eats is premted in 
Sectian 3.4. The six Type 8 wells will also be ampled far the c o n s t i ~ t s  listed in the table 
blow, with thq exception of the organics. Type 8 wells will not be wed to m q l e  fclr mgmics. 
The six Type 8 w e b  listed abve for the waste atanige ma are three chamel CMT mh- All 
three chamcls will be sampled semi8s~oually. 

As explained ia W o n  3.6.2.7, fils of groundwater samples at monitoring wells may take 
~b on a w-bv-case basis if -&date. Filterha of hwater &a usinn a 
0.45-micron filter is deemed appropdate for Monitoring Well 2010 because the well has shown 
evidence of being biofouled in the past. A discusion of the biofoalbig problem at Monitoring 
Well 2010 is presented in the A M n t  to the Wwte Swage Area (PhaseD) Design Report 
(DOE 200%). An unfiltered sample wi'll be collected for general chemical, organic constitueflts, 
and total uranium. A second sample will be collected after filtering with a 0.45-mi~ron filter and 
analyzed fir metals and radiological constituents, including total d m  

Locations may also be sampled in the waste starage area, flizing a d$mt-push sampling tool. 
Direct-push srrmpling will provide vertical profile concebhtion data. The vertical profile data 
will be used to supplement the fixed monitor@ wd data in order to prsduoe more r a h t  plume 
intergretatim. Dhct-ipush locatim in the waate starage area will he sampled for the waste 
storage area monitoring Bemian~ual constituents listed below, excluding the organic constituents. 
Location numbers and collected data will be provided in each annual SEE 

A direct-push sample wW be tm1lect.d prior to my filtering md wiU be analyr;d for 
nitmtdnitrite. The remainder of the ssmples (manganese* molybdenum, nickel, total uranium, 
and technetium--99) will, at a minimum?, be filtered thou@ a 5-micron fElter. 

If tbe turbidity of the 5-microrr filter &ect-pusb sample is below 5-NTUs, &e m d n h g  five 
c-umtirUaaS wJll ba simpled. If the turbidity of this 5 4 -  flltad dht-puah satnplb is above 
5-NTUs, the smpfe w i l l  be f bhe r  filtered tbug,b a 0.45-dgan filter. Both the imieaon and 
the O45-miezan filterexl sample will be analyzed for total tmdum and the four remaining 
comtituents v d l  be ana lp4  fiom the 0.45-micron f l l t c d  sample only. 

Waste Storage Area Monitoring Project Table 
Semiannual Sampling Frequency 

General Chemistry Inorganic Radlonuclide Organk 
Nibate/Nm Manganese Technetium-99 Carboo Disulffde 

MdyWenum Total Uranium T r i c h l o f o e ~  



PnprtylP1ume ~ o ' d a r y  ~ d t a r b g  web 
to be Monitored far FRC ExEeedanm Only 

2093 3426 22304 
2898 3429 222m 
2431 3431 22208 
2432 3432 22211 
2733 3733 22214 
3070 4398 22210 
mB3 21063 31217 
yjw. ' " 22198 

- 3424. * 22199 

Property Mume Bap11drry Ma&- Table 
for PRL Exeeedand Selalannud Sunpliag Fhqueney 

General Chemistry I-nk Radbuclhb 
ToQIl Uranium 

Arsenic 
Lead 
Manganese 
Nickel 
zim 

Eight aftb  elk ( 2 2 2 0 4 ~ 2 2 2 0 5 , ~  22198,2221 1,2221422218s rad 
2 2 1 9 9 ~ w e ~ ~ ~ ~ o . S D F ~ ~ i n t h c l G ~ .  

. . 
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Property Plume k n d a r y  Moniferlag Table for 
FRL Eradancss and Paddy Run R o d  Site Constifilenb 

Senniruaaal Sampling Frequency 

Toluene 
T*I#m@ 



The Grectt M i i  Aquifer is an unconfined aquifer and responds rapidly to recharge even@ Data 
collected at the Fexnald Wserve and reported in the OU5 Remedial Investigation Report 
document that no strong vertical gradients exist in the area of the F d d  Preserve. Water lwel . 
monitoring will rely mostly on data from Type 2 wells, which will be supplemented as necessary 
with data Grom Twe 3. T m  6, and Type 8 wells. Type 8 wells will have water level 
measurements taken in the top and bottom cbmels. If the top channel is dry, a rnmumnent 
will be c o l l ~  h m  the next deeper channel that is not dry. 
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~ f e l d q o a l f t y c ~ d m r l ~ 1 ~ ~ l a c l o n e ~ t o l s s e s s ~ r l a r m c j . ~ 1 ~ o i a c ~ a a d  
laboratory methods as outlined in the LM QAPP. These samples will be collected and analyzed 
in order to evaluate the possibility that some canfrollable practice, such as d e a m ~ t i o n ,  
sampling technique, or analytical method, may be responsible for intro<htcing bias in the 
m l y t i d  results. The following types of @ty control samples wil l  be collected: sampling 
equipment rhiates, trip blanls, and duplicate samples. Each quality control  ample is preserved 
using the m e  method far groundwater samples. 

~ l r & ~ i - ~ l s ~ a m b e t m ~ r d t o a p a s ~ ~  I 

mpinmem we met as follawsi 
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l4-m illspiectinn the exterior gtw& for visibility and damage. arrld q&t, if 
f-f@-Y. 

well 
A mogitmbg yell evaluation will be initiated if there is an indication tist the n m b h g  well 
m . ~ m ~ b y ) l b l ~ ~ s ~ ~ v e p a t u d w a ~ ~ ~ m p l e . ~ d ~ ~ ~ ~ m  
longer be yM&g a tepmmtative ggmwhtw v i e  f a  mveml The warU"s integrity 

The downhle integrity of the monitoring well may be co-aad as evidenced through m 
increwe iri the turbidity of the C O U ~  ample or tbe momt of sediment m d  in the 
bottom dthe moaituring well. The bio8ccumuhQon of me&& mmd the r w a i u g  well may 
be acamhg as evidenced by the cloudiness or c a l d o n  of the collected water sample or the 
odor of the eokted  sample. If a problem is msp td  then the following work may be 
perfoxl~ed fo evaluate the cause: 

0 Review existing well instabtion doownentation. 

Revigw well Wry and bisltorlcal water quality data to identifL whether it produce8 
eomi&maEy clear or W i d  ~amp1e.s~ 

Review pundwater ampling field fecords. 
Conduot a d o d o l e  camera survey to bgwct the integrity of the screen and msbg. 

At lea# mcei a year, an tusammt will be made of wells that are sampled as tp whather or not 
the well is yielding a zqmxx@ative ssmple. 'Ibis assessment in&&, but b nat Wited to, the 
following: ' 

w e l l s u w n a n d ~ ~ i n k  well; 
8 3 i l l b e d o r m c b y ~ ~ ~ e  'olft8ose 

mlbWdald~thved&Sa&d 
Z%temid& ifrry hrrig m n ~ a l  b prasemt ia the well (as, bentoaito m). 

b;aJ,u&g W d i t y  within the ample. 
N*g if an &r that mdd bc: wmcirrted dl$ bi~f-g (i.e., mtkn-egg or fish ador) is 
P'=f=t 

Well ~~ M e  Vetiogg 
CormSive actions to addffssl problems identified in the well maintamncb hspedions will be 
CWIU&XI as ~ l o a  as feasible. & m v e  ivem to address excessive turbidity will include 
the ranoval of sediment fim the well thraugb tbe redevelopment of the well. 



mlmbili* ~f moai-g wells beawe tbe dwmicals can awe chajog;er aucb tbatthe wefl 
will no longer yield a representative sample @PA 1W1). Changes r a g  #mn tbs user sf 
chemicals d d  last for a short time or could be petmanant. Therefore, if a h m i d  rduWitarim 
isattenrptcd,itwllloDtrybeattemptedasalzrst~ Waterquality ( w h  as 
l%h[laaoxpatatiaQ,pH,tsopentm*md~ty)willbe~-tot6e 
applicatim of the &mi& and following the we of tbs chemicals. T3rege qmmmmts will 
m e  a valw th camphwn of water quality &fore and after well mainteamce, 

L L a w a t e r  monituh well hPS been damaged in such a way that it is no longer protective 
of the tmhmhx en-ent and it ammot be rebttired, then the well will be plugged and 
abanciond If it i dekmhed that the well is pat yielding a representative groundwater sample 
and rehabilitation & i  are not effketivd in oomting the condition, then the well will be 
~i~ fm plugging and a b m .  If the wall is dl1 pmtdve of the su-ce 
en-t, then it might be used for the coWm of water level data &en though it does not 
yield qmsentative &roundwater smpke9. Wells designated for plugging a d  abandonment may 
be sampled one last M e  for a subset of mtea quality parameters listed ip Table 3-5. 

The exact parmeter list selected for the sampling will be based on the location ofthe well. CMT 
wells being phrgged and abandoned may have each available channol sampled for total uranium 
(or my pamdwater FRL d t u e n t )  prior to W g  plugged and abandoned, as deemed 
ag)pq&e. Areplacxmmt monitoring well will only be hnstalled if the monitoring well that was 
plugged and abandoned was being actively m o a i W  for either water quality or water levels. 
Any pn- decision not to replace a monitoring well will be discussed with the EPA and 
OIPAlpoior to findking the decision 

: 'I I, 

3.7 IE& Groundwater Monitoring Data Evaluation and 

This~onprovideesthemeth&tobedindyzingthe~generatedbytheIEMP 
groundwater sampling program. It summarizes the data evaluation proem and actions associated 
with various monitoring mm&~ The planned reporting structure for IEMP-gaa&d 
groundwater data, including specific information to be reported in the anmml SER, is also 
provided. 

3.7.1 Data Evaluation 

Data resulting from the IEMP pundwater program will be evaluated to meet the program 
expwbtions identified in Section 3.4.1. Data evaluation will look at both the opemtional 
efficiency and the operational effectivenew of the groundwater remediation system (EPA 1992). 
Operational efficiency refers to implementing the most &cient remedy possible. The objectives 
are to minimize downtimes, conduct stable operations, meet planned perfbrmmce goals, and 
operate a cost-effective system. operational efficiency will be assessed by tracking the 
following: 

Pumping rates for individual wells and modules. 

Gallom of water pumped. 

Extmdon well total hours of operation during the year. 

The volume of treated water. 

Planned vems actual gallons of water pumped. 

U.S. Dcpmmt afEnagy C o m p n b e n s i v e L e g c y M ~ * ~ C a s c r o b P l r l l  
Doc. No. ~ 3 . ~  A t b c b m a t D - W E o  1 r u h a d K h  
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targequantitid*htawinbcco~eotad~&ahrated~yssr. ~ n m c i d b ~ t h e ~ u h s  
cvf the sampling, the data collected for the IEMP will be presented and m h t e d  using the 
fwmats above. The findings of data evaluations will be shared with project personnel. EPA d 
OEPA have identified that this is a success11 method of evaluatiug d -- pqentbqj the data 
Groundwater monitoring program data will be evaluated to: 

I 



T h e ~ ~ m  system is cbeaijped to m&w-tb smamtmtion.ofu;waiuosd - - - - - 

noa-up&m wmstituents in the aqn& to amcatratioas that are at ar below the% FRL. 
Because utfasirrrn ia the mcipal COG, the qik mstoratton systeQn bas bma designed to 
captmfhe %q$Ltotal mmiumphutwq wikhhutaderatanding t h a t t h e ~ m y d t o b e  
~ f n t b c ~ t o c a p t u e a n d m ~ ~ u n a i u t n F R L ~ ~  

Exttactioa wells have been p o s i t i d  twh restmition modub to cipure tfie uranium 
pEume.~ontlldecisiormandpump~chsn~willfocusan&e~oftbeuranium 
~ ~ c h ~ t a ~ ~ m F R L w c e n ~ a r e ~ t o b e a  
secondary objective. However, evaluation ofthe need for an operational cMge to address 
non-uranium 3FRf, constituents will be omgoing tlmughout aquifer m m d a t h  and is expected to 
gain in hqxxbnce as the achievement of the mmhm objective 4 m b e s ,  

Following is or disoussian of how each of the groundwater program ~ ~ c m s  are intended to 
be met through evaluation of IEMP groudvmtm data. 

Ca~turine and Bstorine the Area C . 0ntmu.w the >30-us/L Total U-um P1- 
Captune and resfomtion of the area containing the >30-pgtL, total uranium plume will be 
evahwtcd using groundwater elevation data gsnd the most m e a t  maximum total uranium plwne 
inteqmbti04~ Gmmdwater elevation sqs witb capture zone and flow divide intmpretations 
will be prepad to evaluate the extent of capture. 

Remediation of the 3Q-p@ total uranium plume will be assessted by monitoring total h u m  
cowentmtbmorertimc. Tbe30-pgJL~totalurani~~llplumewiIlbemappedand 
compand to previous mdrpeP ta detemhe hora the plume has chanced in reqxmse to remedhtion. 
D i m c t ~ h  sampling data twill be used thmu@ovt the m e d y  to supplement fixed monitoring 
well location data by providing v d c a l  profile concentration data. 

M m l y  undetected ~ r n  coataubtiofl that has now moved mto a monitoring zone 
as a result of pumpin%, or natural migmth. 

When a new extraction well be@ operadn& water levels wiU be w l l W  more fkpently 
until amdidom have stabilized. Once caditi- have @bilked, monitoring will fall back to the 
regular IEMP monitming schedule. Individual startup plans will provide apecics on the 
kquency of watw level and water quality data mllection during the startup time period. 

and Restoring tbae Areas AEsW br N o n - d u m  FRL Errcmlmxe 
The OU5 ROD identifies 49 Fl?L codhmts, other than total uranium, tlurt a h  need to be 
twksd aa past s f  tbe aquifer re-on, Tbse 49 constituats ate coYectively m f d  to as the 
n m d  FRL cmstitucnts. During the @fb mitomtion, groundwater mmhxbg will take 

far the 'um consti-. C4tucnts that have been &tected in the @er 
a b o v e ~ ~ F B L w i l l b e m m i t a s d ~ y .  
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Nm-& FRt emnmtmtion tmds  iatbt43m~$-Miami Aquifm wilt bat~essed through- 
treand analSlsjla when d c i e n t  data have beon &hind. The Mann-Kendall etatistid feot for 6 

trend will used to =litate the bending btqmtdon. Cmceotmtiiolls v m w  time plofs may 
be'usad ts ihsmb haw the concentraticm tp trending. 

If a now mmumim FRL exceedants is detesctcsd in the aquifw, thea an attempt will be made to 
determiae the cwure ofthe excaidmce. Comideratiom will inclwk: 

Movemtmt of kaom contdmtiioa in raqmmc to pumpmg or n a W  migation. 

d t  of pumping or n a W  migration. 

Any FRL exwedawe detected at a propeity boundaryiplume lmdary weu location will be 
evaluated whg tb m e  data evaluation ptotocol that was approved for the Restoration Area 
Vmfatiotl Simtplb Pnogrcun, PrzrjectIspec@c PIdn @OE 1997c) in or& to d e k m h e  if 
additional d o n  is required Thc consti- con-- data mer time will be graphed. If two 
or more sampling events fallowing an FRL ex- Meate tbt the concentscLtim are 
below the PI&, then the lowtian will not be cons- for remediadon or htlm mdtmhg 
above aad beyond wbat is &eady prescribed by the IEMP. If sampling fob* the initial PRL 
ex&cc indicates that the: exaxdance was nat just a one-time owunmcc, and the ex- 
is judged to be the result of Fenrald hmxvq activities (either historical or current), then action 
will be taken to address the e x ~ c e .  

Other gradwater mBnitahg d t m e n t s  that need to be addressed trre private well sanpling, 
prrrperty bouow monitmhg, and fidflhent of DOE Order 450.1A requbments to mainbin 
m en-trrl m Q n i w  program for gmmdwater. 

T ~ ~ , & t . ~ e U 8 9 t e d u p r i ~ m h a i l l b s ~ & t e ~ ~ r d w i l l b s  
u a d i n t b . ~ t i ~ n o f t o t r t l u n * i u m ~ ~ . ~ s t . e o ~ ' ~ m ~ ~ a n r l d ~ g c m  
p s l o ~ ~ ~ b a u g ~ n r s n i ~ ~ ~ ~ b e c o r a J p a r e d t o ~ ~ ~ 8 w i W ~ ~ t b e  
deteCtrond&mJng ofFRLex&oes andwilldatennineifh~awficwsare 
warranted, io addition to implmq~tbg the &-wide aquifer restopation. Lastly, this pdw 
monitoring program presented irl the IEMP, dong with the pmdwater data mpdng in IEMP 
aatlualinte~~Rs,fulPiUsDOEOrdtr231.1 requimnents. 

Modeling 
Cimudwatcr uranium co~eentration and water level data obtained through the Mi of the 
remedy will be campred against model-predicted eoncentrations and water levels to evaluate 
how reasoaable the prediction9 are over the long term. Individual well residuals 
(model-predicted eancentration versus actual measured concentrations) will be detcdned 
without running the model. A mean residual caloulatioo for each m o n i w  event will also be 
determined M o m i w  wells in the mediation footpint of the aquifer will be included in the 
residual a h .  R d t s  ofthe first assesmcnt wem provided in the 2005 SIX A brief 
~ o f ~ ~ m m t h e & 1 r o ~ ~ m o d e l c a n b e f Q u a d i n ~ a ~ 1 8  
vmions ofthe IEMP. 
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mvbmmental results in the annual SER f40E makes these reports available to the pMb. 
- over the life of the IEMP mmam regtiding the IEMP mundwatprl 

program will be considered for future revisions to the IEMP. 
r ' *  

$ ' 5  - 
~ ~ a t e r  Certification Recess md Stam 
A Gmundwater Certification P h  has been p r q d  for the Groundwater Remedy. The 
objective of the Certification Plan is to document the process that will be followed to *the 
q u i k  remedy objectives have been met. As explained below, pumpand-treat operations ate 
cmmtly in progress at the Fernald Preserve. The IEUP is the controlling document for remedy 
p e r f m c e  monitoring during the pumpand-treat operational period. The IEMP will continue 

- €u be the controlling document for all groundwater monitoring needed to support the d c a t i a h  
process following completion of pumpand-treat operations. ' 

, , 
. 7  - 

~ e ~ b ~ ~ ~ e n t t h e ~ f m ~ g ~ ~ m  . . moved f b m  service and groundwatea nxmtmmg can fbcw on subareqrreat stag~ls oftbe 
-grsr!=ww@- 
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4.0 Snrfhce Water, Treated- Effluent, and Sedhnent Monitoring 
P r q a m  

Section 4.0 diecueses the monitoring strategy for assessmg site-wide surfhce water, treated 
dnuent, and sediment. The strategy includes compliance-based rn0nitd.q and reporting 
obligatians, a medium-specific plan, sampling design, and data evaluation. 

- 8 

4.1 Integration Objectives for Surface water, ~reaitc~~ftloent, md 'Sediment 
-- 

I 

&Tambhapliolof*sola; 
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4.3.2 Design Considerations 
, - . ' , *  J &&-*- sllasarrap,tratsa -waaa 

-pram 
~ ~ m .  The nm-dological dischmge monitoring d mporting related to tbe 

WDES Permit has been inaqmaM into the IEMP. The radiological discwge monitoring 
mlated to the FFCA and OU5 ROD has been incomted into the IEMP. 
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4.3.2.2 S d k e  Water Cross-Medium Impact 
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4.3.2.6 Fulfill National Pollutant Discharge Elimination System Requirements 

As noted in Section 4.2.2, treated effluent and s t m  water discharges fiom the Femald Preserve 
are regulated under the statsadministered NPDES program The current permit (OEPA 
Permit 11000004*GD) was issued on June 1,2003; became effective on July 1,2003; and 
expires on June 30,2008. A new permit application was filed in December 2007. Meeting this 
December application date allows the Femald PPeserve to discharge under the current permit 
until a new ptsnnit is issued by OEPA. F i p  4-2 identifies the current NPDES Permit sample 
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TIbk 4-6 -. Surface W e  Treated Eltuent, and sediment A~B& ~ ~ h m n f s  *T CaW&WM& 8f -8 L PF 4QO1, STRM Wl3, 
S T R J U R a Q l k E W 4 4 X & G T I R M ~ 2 ~ , ~ 0 2 , M d W  
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r 24-how period; fix STRM 4043, STW a 
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- -. 
S w & g  is t y p w y  performed in surmw or f.n h aF(la b take advantage ~fcbctdmml&% of 
fresh mdhmt dqwsited during flood conditions that conrmonly occur after winter asd epPiag 
seasom. Qdy ma&y deposited surface stdimcat &dl be collected, typi* h m  deposition 
locations such as meas with a slow flow mw (e.g., o M o n s  in the stream bed that allow 
gtdimanS to be deposited). 

The exact lacstions of tfre sediment sample points are app mimate rmd way chapge based 0n 
where stream flow has deposited s&cient mahid foa sampling. Samples shall be wild 

discaded from the sample, any fiee wafer drained h the non-sediment material, and the 
sediment material placed in the sample c;antainm. 

4.4.1.2 Quality Control Sampling Rcquhments 

Quality corsml saxupleg will be taken according to the fimpency r a m m i m u  in the LM 
QAPP. These samples will be collected and analyzed in order to evaluate the possibiity that 
some controltable pradce, such as sampling tdmique, may be responsible for introducing bias 
in the project's analytical results. Quality control samples will be collected as follows: 
r One field duplicate sample sholll be oollected each quarter at a mdomly s e 1 W  surfisce 

watet sample lmtion. 

One &Id duplicate will be collected h m  the G4 sediment location in the Great Miami 
River. 

Trip blarnks will be prepared and placed in coolers containing samplo~~ for volatile organic 
compound analysis and shall accompany the samples from coliecticm to receipt at the 
labomtory. 

Fa low-lmel marcwy, ail fierkd sampling equipment wil-l be s a t  to the offaeite laboratory k r  
demmbmimticm ftne mrlifktion of C i c x d h a  via riasate mal& (equipment blank adysis) 
kfm maw. In addjtiot~, trip blankd ond fieldp*$o arEU k supplied by the off+ite lahomtay 
and shall a c c o m z , ~  the samples fiom c01lecbcm to ceccipt at the ltdmttay. 
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4d5 IEMP S m c e  Water, Treated Efllm#a&@nd Sediment Monitoring DaW 
Evaluation and Reporting 

45.1 ~ t a l h l u a t i o a  
I 

Data resulting kom db EMP surfbee water, treated effluent, and sediment jwogramLwiIl he 
evaluated to meet the program expectations identified in Section 4.3.1. Based on these 
expectations, the following questions will be answered thou* tbe slarfaGg w#a* W&ed 

and yxiheat data evaluation grocess, as indbW 
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- ..- 5.0 Dose Assessment Program - - a  

Section 5.0 discwses the reasons for eliminating the air particulate and radon xumhrhg, the 
monitoring mategy for direct radiation, and the technical approach for oonctucting and reporting 
the mud sitewide radiological dose assessment to meet the intentions of DOE Order 5400.5 

a 
@OE 1993) d monitoring requirements of DOE Order 450.1A. The souras asmciaaed with 
air monitor@ mquimments were removed in 2006, however, limited monitoring occumd 
through 2008, as identified in previous EMP versions, to ensure that all air monitoring 

3 
L 

- w-els were acq&&le &om a closure With a m c y  - 

approval air particulate and radon monitoring will cease with this revision of the LMCIP. 

5.1 Integration Objectives for the Dose Assessment Program 

The IEMP dose-assessment-program objedves for 2009 are consistent with program objectives 
in previous IEMP revisio&. The objectives include assessing the annual effective radiation dose 
to a htunan receptor to demonstrate compliance with the requhments of DOE Orders. A 
reporting plan is provided in Section 6.0 to define the integration and reparting strategy for all 
media. 

5.2 Background, Regulatory Driwers, and Requirements 

Past assessments were prepared to ccmfmn that radixllogical doses to the public from routine 
qemtionsl md emissions comply witb tlme dose limits set by EPA and DOE regulations and 
olnders. With the completion of activities in Octobm of 2006, operational sources for the . . tmmaon of pahi late  to the air pathway no lbager exist. Therefore, N E W  (40 CFR 61) 
eomphme is ILO longer applicable and the annual dose assessanent will ot@ address tbe 
_rcq@mats of DOE Qr&x 54pO.5. 

-I r 

_ _ CI  

5.3 ~naly ib  of ~egulatory Drivers, DOE Pokier, and Other Femdd 
Preserve Site-Specific Agreements 

This section identifies the pertinent regulatory requhments, including ARARs and 
to-be-comidered mphments, for the scope and design of the dose assessment program. These 
re@ements were used to confirm that the program satisfied the mgubtory obligations for 
mdtaing (activated by the RODS) and achieved the intentions of other pertinent criteria (such 
as DOE Orders and the Fernald Preserve existing agreements) that had a beariag on the scope of 
dose atkwmmnt. 
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z l u ~ & a f d d i t i o ~ a l n ~ ~ ~ i v ~ 1 ~ . c m d ~ ~ t $ ~ f ~ o r ~ ~ ~ ~  
ident@litgthe db of ARARs md t a - M M - &  in tba appmveir 
aom&i@ments t b a t o o l l t s h r ~ ~  Q.OMWSWSI~ . This *et wm 
@rdm &@bd kt identify equirememb 4th dte-wide implication$ (i.e., &we that ~ ' o a d a  tfr: 
scopsofth~IEMP lEMp[WE 1997dD. S a c t i ~ 5 . 1 1  d 6 . 0 0 u t l i n o t b o p l a r r & o ~ a r i m ~  
-4. gequwmts . , 1 iawdred ' by the rElw rn- drivetrs. I 

- % b e a f r m ~ ~ ~ ~ g m m d c s c n i ' i n ~ m  ~ s ~ ~ b p d w h b f t d l o o n s i d e r a . t i o n  
of the peplatory dfivers and policies. Table 5-1 lists the air-rnonitdng drivcfs, the previous 
monitoring conducted to comply with them, and results for the path forward. The d t s  indicate 
that 2 years of post-rmedbtion monitoring for air particulate d rrildan have provided sufficient 
data to dkmtinm future monitoring of particulate and radon lwcls. 

1 ,  

53.3 Dose~oireA~ents  

~ ~ ~ b d c n d i o l ~ d o s s d % ~ b  amplitm~with DOE Order 
5&@!3 @WE 1993). Table 5-2 lists the site-wide dose tracking and annual assessment tasks. The 
&se asstscnaent described here and in Appendix C of pwviou8 EMPs was developed with full 
;comhtioil of the regulatory drivers and poli~i&q tiisawd in previous IEMPs. 
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Plan for External-Radiation Monitoring 
A 

1 

This plae &fbi implementation of the sampling, analytical, and data--at Wvities 
a~sociatd hith external-radiation monitoring. The pgram expectations and dmi6 presented ih 
Section 5.4 were used as the mework fm developing the monitoring approach prewnted in this 
section. The activities described herein were designed to provide envimnmend data of sufficient 
quality to meet the intended data use. All sampling procedures and analytical protocols descni 
or referenced m this p b  are consistent with the mwinments of the LM QAPPi 

Sh5,I Sampling Program 

mte i s % i l t w r q u i m l t a ~  a i m d m d b h m t s , & ~ , ~  
laboaatary colltral samples as requtred by the LMQAPP for the ASL a d  
analytical method. For the quarterly composite sarqles analyzed under ASL E, a metpod 
blank, duplicate, matrix spike, and laboratory control sample will be analyzed f$r d 
batch ofs~mpla. 
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5.7 General Technical Approach 

This section pmknts fhe general technical a-h for dose tracking and the annual d m  
assessment, indwting an explanation of expoam pathways, W W ~ C B :  d 

- I '  

of 
~ ~ d ~ d a e e c o k : u f a t i Q B ~ .  .- 
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5.83 Surface-Water Pathway 

Samples collected from ponds and wetlands (Figure 4-2) will be used to assess the internal dose 
to a visitor that illegally wades in the p a d  and incidentally ingests surface water. The sample 
with the highest radionuclide concentrations will be selected to evaluate DOE Order $400.5, 
which requires that the dose due to ingestion of water be kept below 4 mrem/yr. 

5.9 Frequency of Analysis and Analytical Results 
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--- - - - .  

5.10 All-Pathway Dose ~ d c o l a ~ o n r  

This d o 1 1  dmcxibes the calculations for denmWmhg compliance with the lWmrem/yr, 
all-pathway dose limit in DOE Order 5400.5 @OE 1993). Estimates of mud dose are based on 
the backgmmd-cmwted concentration of a conta,mhmt in each envimmmmtal medium. 

The general form of the dose assessment equation is: 
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P f b i a m  Reporting 

3 ,  

m=wv-qY* 

6.2 IEMP Monitoring Summa1 

"Ilwmm . t 

scspefmgro~,~~,lkbgimGaSrvgdcrjf,dBoo#:brrsr 

, - 

The EMPiMl be mrkwed a d  revised ~3 September. Reddons will idebtlt). my 6gtam 
~ ~ f i c a t i o m  and a q  . . be*.4@wmv ar -b 
*wide- 1~ 
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1 

DOE environmental monitoring programs. OEPA's role, as defined in the Cost Recovery Grant, -4 1 
is to in -wy  verify the adequacy and effectiveness of DOE'S enviromxiental monitoring J 

programs through program review and independent data collection. Any environmmtal data '1 
independtmuy collected by OEPA f s provided to DOE. Modifications to the scope or focuer of the - 

IEMP, as a result of OEPA's activities, will be incaporated as necessary via the mud LMICP 
review process. 
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10 CFX 834. Environmental Protection Agency, Title 40, 'Trotection of Environment," Part 834, 
"Radiation P r o e o n  of the Public and Envirainment," Draft, U.S. Code of F&ral RepIutions. 

40 CFR 58. Environmental Protection Agency, Title 40, "Protection of Envirommmt," Part 58, 
Ambient Air Quality Surveillance," US. Coake of Federal ReguWns. J a 

- 

" N m  Eh&&m f3mxkds fm HsadtmI Air PqWtas'' U.$ cbdb 

A ' . .  

~E(U~S.DapeatmentofEncl.$Y), 1 9 9 3 T b . ~ P r o ~ ~ ~ P u Q ~ d ~  
E$w&tmeut, lX)E C h k  5400.5, C h q p  2, U.S. IkprtmM of w, 
J m m y  7. 
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k t h  Field (Phase H) Module, R e W m  A, Draft Final, Fen&! En-M Manag- 
Project, Citrcbmati, Ohio, May. 
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Natural Resource Monitoring Plan 
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1.0 Introdaetion a d  Objectives 

The purpose of the Natural Resource Monitoring Plan (NRMP) is to outline a amqmhensive 
plan for monitoring natural resources at the Fernald Preserve. Monitoring rcqahmmts related to 
mtml  resources include the following: (1) monitoFing the status of several priority natural 
mmwce areas to maintain c o m p b  with applicable regulations; (2) monitmhg of completed 
restodm projects as specified in Natural Reeource Restorah Design Plaas (NRRDP); and 
(3) rmmhing impacts to nanual rem- from site activities. The results of thb mOnjtormg 

- will be used to inform the U.S. Environmental Prowction Aaencv (EPA), Ohia E n a t a l  
Protection Agency (OEPA), and the Fernald Natural Resource Trustees of the ststus of natural 
resources at the F d d  Preserve. Monitoring results will be r e p o d  in the annual site 
envifonmentalreports. 

. . 

2.0 Analysis of Regulatory Drivers 

As shown in Table A-1, regulatory drivers for the management of natural resources and associated 
impact monitoring include six areas: endangered species protection; wetlands/floodpIain 
qdations; cultural resource management; the Comprehetlsive Environmental Response, 
Compensation, and Liability Act (CERCLA) natural resource trusteeship process; the National 
Environmental Policy Act (NEPA); and the NRRDPs. 

2.1 Threatened and Endangered Species 

The federal law and regulations listed below mandate h t  any action authorized, funded, or 
d e d  out by the U.S. DtpWmmt of Ehagy W E )  cannot jeapadh the continued existence 
of any threatened or endangered (i-e., W) species or result in the destruction or atdvsrse 
&tion of the constituent elcmentg essential to the conmivation of a Med specie$ witbin a 
~~ critical babitat. Additional rapkmmts may apply if it is ddeaniaed that a proposed 
activity could adversely affect these spacies or their Babitat. Tltese laws aMi regulations include 
the Endangered Species Act (16 United States Code V.S.C.] 9 153 1, et seq.) and its associated 
regulations (50 Code of Federal R e w m  [CFR] 17 and 50 CFR 402). 

State law also protects endangered species by prohibiting the tsking or destmtion of any 
state-listed endangered species. These laws are found in Ohio Revised Code 15 1 8 and 9 153 1, as 
well as in Ohio Administrative Code $1501. 

Executive Order 11990 (Protection of Wetlands) and Executive Order 11988 (Protection of 
Floodplains), which are implemented by DOE Regulation 10 CFR 1022, "Complimce with 
F l o o d p ~ ~ d s  Environmental Review lbquhments," specify the rapbment fosr a 
Floodplain/Wetland Assessment in awes where DOE is responsible for providing federally 
uuderbkm, financed, or assisted construction and improvements that may impact floodplains or 
wetlands. This mgdation further requirecr that DOE exercise leadership to minimhe the 
dmtmdoa, loss., a degrhtion of w-, and psxve  and enhrmce the natural and beneficial 
values of wetlaads. 
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2.4 The CI:IURC&A Natural Resowoe Tms-hip Process 

2.5 Natiunnl EaVfr0nment.I Policy Aet 
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2.6 Na- Resonrce Restoration Dggiga Plans ' 
- A  -- - - -3 

-d 
. w 

l[BBPIOW. Area MWDP Wetland Mitigatjog- m. 
An%r~,~IllNRRDP(.PddysRrmWeab).  

' P;arbB)9BanrnNRRDP. 
S : ~ ~ ,  
F a m m l h d ~ % b n A r t a m P .  

W~~ r u t d ~ a d c l p ~ m ~ .  

3.0 Program Expectations and Design Considerations 

The expecRat&m , . of&$ moSp- *- qpd7rqmt@g - .  as. - ~@bed in the NRMP are as faUows: 
~ & a m e c ~  

3 
4.0 Natural Reoou1:ce Monitoring P1.n 
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4.1 Weatened and Endangered Sped- 

andlor occupy the F e d d  FVeserve. 
brown bat populations and the 
potenmy impact the Sban's 
Monitoring for several other 
place if pskntid habitat W Q ~  be 

4.1.1 Sloan's Crayfiah 

4.1.2 Indiana Brown Bat 

4: 

am brown bat was mmitod-du.ring remediation activities to fdemifjy any 
~ ~ c m . A ~ ~ w ~ v e y w m ~ i g ~ ~ s f  . I 
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b&lo clover is found nearby in the Miami Whitewater Forest, the potential exists for this 
species to establish at the E d d  Site. The mmhg bdfklo clover prefers habitat with 
well-drained soil, filtered sunlight, limited competition fkom other plants, and periodic 
di-. This plant is a paemial that form long stolons, rooting at the nodes. The plant is 
&I@ c- by erect flowering stems, typically 3 to 6 inch= tall, with two leaves near ttse 
auahmit topped by a round flower head. In the event m e y s  are necessary, they would be 

4.1.4 Spring Coral Root 
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FuM:- phase monitoring was conducted to evaluate the progress of a testorad community 
against pre-restoration baseline conditions and an ideal reference site. Woody and herbaceous 
vegetation were evaluated for species richness, density, and fkquency. Size of woody vegetation 
was also recordad. Currently, no O e r  functional monitoring is scheduled for my restored area. 
The last d of functional monitor@ was conducted in the fall of 2005. 

4A.1 Implementatfon Phase Monitoring 

- To determine vegetation survival, mortality counts are conducted at the end of the first growing 
season. b h  container grown tree and sbrub will be inspected and assigned one of fWr 
categories: alive, resprout, vitality, or dead. Trees and shrubs will be considered "alive" when 
their main stem d o r  greater than 50 percent of the lateral stems am viable. "Respmutn trees 
and shrubs will have a dead main stem, with one or more new shoots growing from the stem or 
the root mass. Plants will be categorized as "vitality" when less than 50 percent of its lateral 
branches are alive. "Dead'' trees will have no signs of life at all, 

For seeded areas within a restoration project, the Natural Resource Trustees agreed to a 
90 percent ower survival rate for cover crops (necessary for slope stabibtion and erosion 
control) and 50 percent survival rate for native species at the d of the implementation 
monitoring period as a goal. 

All seeded areas are evaluated within each restoration project. Depending on the size of the 
restoration project, seeded areas may be gtouped into habitat-specific sub-amas. For each distinct 
area, at least three one-meter square @ts are randomly b i t e d  and surveyed. Field 
pasomel will e s ~ t c  the total cover and list dl species p e n t  within each quadrat. m e  data 
collected will be used to cbtermh total cover, percent native species anposition, and relative 
ti-apmcy of native spscies, as dtxscribcd below. 

t - 
For total cover, the qdrat-qecific cover estimates will be averaged. Pnoent native species 
comgm% will be calculated by dividing tbe total nutuber of @es surveyed into the total 
number of native species present. The relative fbquency of native sptxieer will be determined as 
follows. First, DOE will record the nmnber of times each species appears in a quadrat. To obtain 
the fmqumcy, the number of times a species appum in a quadrat will be divided by the total 
number of quadrats surveyed. Next, the fktxpencies of all native species will be summed and 
divided by the total of all fkequencies within a given area. 

By collecting the information described above, DOE will evaluate implemmtation phas success 
of~areasbasdontwocriteria. F i  90percentcovermustbemetbytheendofthe~ 
growing season. Second, the goal of 50 percent native species composition or relative fbquency 
must be obtained by the end of the implementation monitoring period. These criteria address 
both d o n  control and native community establishment, which are the two primary goals of 
seedinginmtoredareas. 

Implementation phase monitoring for all restoration projects was completed in 2007. Homer,  
addi t id  monitorhg may be required in fbtum years in order to easute adequate herbamus 
cover a d  vegetation survival. 
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4.4.2 Imple~1entation Monitoring for Mitlgatk,n Wetlands - ,,L ,,, - ,. I 

Area 6, Phase I, and the Borrow Area were the only wetland mitigation projects that required 
implementation monitoring in 2008. The requkments for the wetland areas were typically for 

I 

3 years following completion, instead of just one as with the other restoration areas. The . I  

monitoring requirements were also more extensive. The monitoring included water level 4 

4 
measurements, water quality sampling, soil sampling, and wetland plant (h- cover) 1 

sumeys. Implementation monitoring for mitigation wetiads was carried out under DOE-LM, '1 
and the xwphmmts are spelled out in the NRRDP for the project. Monitoring of Area 6, Phase I 
was originally to be completed in 2007. H o w ,  given the extremely dry Summer in 2007, 1 
DOE determined that it was necessary to suspend the final year of monitoring until 2008. r q  

;I 

4.43 Ehnetfonal Monitoring 

Currently, negotiations are still ongoing for the Natural Resource Damage Settlement. The 
negotiations include functional monitoring requhments. At this t h e ,  no fbrther functional 
monituring is scheduled for any restaration am. However, the outcome of the settlement may 
require that functional monitoring be resumed. In that case, details of the functional monitoring 
methodology and the areas that require functional monitoring would be included m the next 
revision of the Comprehensive Legacy Management and Institutional Controls Plan and this 
IEMP. If bc t ioml  monitoring of restored areas is resumed at the Fernald Preserve, the 
monitoring activities would be c a e d  out under DOE-LM. 

4.5 Natural Resource - Data Evaluation and Reporting 
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'@&I C- Wokememt PLr ir a fodowkn -&& & n i d ~ g ~ b ~ ~ ~  flms for 
die site and public involvement &rts described in the F e d d  Facilities Compliance Agmmeat 
WCA). AU corkm~unity relations dvities, including this C~)mmunity Involvement Plan, 

' 4ymainue to fobw U.S. En-W ProWm Agency (EPA) and DOE guidance on public 
' " ptkipation and camply with the Comprehensive En-ntal Re- Ccxnpmmtion, and ' 

&ibility Act (CEBGLA) public ptdcipatim reguimmmts, as mended by the S- 
h h e n t s :  and Rauthorization Act (SARA) of 1886. This Community Involvment p h  
dbmnents how DOE will ensure the public appropriate opprhdties for involvement in pa%lt- 
c l ~ & e t n m i t m i n g d ~ ~ .  

I ,- ' 
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~ e r c n b ; t l ; ' i s ~ t l y n ~ l t a o f ~ ~ ~ ~ ~ i t d c o v a s a h ' ~ 6 4 6 1 * ~ ~ ~  

Butler County is showing a growth trend, In 2903, the ~opuhthm estimate was 343,207, which b 
up 3.2 paeent since 2000. 
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4.1 History of Community Involvement 

During most of the production eiq little thought was given to public participation ar community 
involvement. When public concerns about eon-on problems peslksd in the 1980s, sit@ 
management,was unprepsred to handle these coacemss. There were no public forms to discuss 
coflcems and issues and the-re were no site mtwts for people to call if they had quaiom. In 
1985, the fitst public relations profcssiioaal waa hired at F m l d  During the first few yam, the .. - 

people could learn about the site operations snd on establdqg contacts with the community. 
DOE opened several reading roans to make site documents available to the public and, 
management , .  started holding community meetings to begin a dialogue with the publid, 

*&in a fkw yeks, s new strategy fbr pubtic puticipathn w e  developed, dxomdhg the 
tyctbmk style found in the regulatiuns. In Novemk 1993, F d l d  adopted ita public 
hvolvemmt prsgmn. Thc basic paxppts effW1 jmgram were: 

I 

People have a fmndamental &desire ta participate in decisions that affeot their liws. 

Many p q l e  w&g tagetha can oftea fhd better solutions to dificult problem. 

Fernatd ~ g ~ t  is mqxmible fb Igcludiogpublic involvement b decision making. 
8 " .- 

W i t b ~ e ~ m ~ ~ & p u b ~ ~ ~ k o ~ ! ~ ~ m & t b s ~ b l i c b ~ e m o r s a a n n o f i b p ~ o p e o f t h  
BiWa CML-~~W and changes began to oam. The public bisted on a -tar rola in cleanup 

, deebions and pnoject mmqem b q p  to realize that the public d d  help Ithm mmmm to 
- . -  w d t  gueshm, m& as, @khw ow is clam'?' Ci- p q m  mch as t8e Femakl Cifizms 

. - 
, &himy B& the Fcraald C.&nmuni& R a s e  Oqpkaation, the F d  Wth Bf&& 

-' A ,  at 

The F a d d  Bnvsy Rogram was initiated to pmmte one-oa-oae cmm-n between 
h m d d  pemmyl Prnd ~ ~ e s  d tmmnwty gmq$ intm-std b F e m l a t e d  

s. Appmxbatdy 30 Femald empbyew sewed as 
grow, -1-ry 

qemks smd dwtd ofl'lcials. F d d  envoys built close rehtiomhips with cammuuity pqps  
htms&d h %mdd-reW activities and supplied them witb detailed infcmnatbn. They also 
listed to ideas, -tiam, coneem a d  @oms h m  paople and then prodded feadbacdt to 
those making decisions about Fenrald clamup activities, 

f996, the F e d d  Cammunity Involvement Team was a 
enployee~, tlreit M y  members, aod &hub who are 

-4FwWmw 
, .. , area* . I - I . I. 
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Tbe &-tion8 described abtwe bave iakgral roles in the cleanup and lesa~y 
~ & ~ g m m t  phming of Femald. The R-ld W. Baaan National D e f w  Authorization Act 
&r fbal  year 2005 inc luh l w a g e  that specifies dm development of 1-1 stakeholder 
~qa iza t i~1~8 @S%) at three cbsure sites, inch&g F W d  The purgose of the LSOs is to 
pro* a hRnal mechanism for ld c o m W e s  to continue to be iwolved in DOE'S 

- dRcbtOn-nmbg process as it relates to lhe sites pst-cl-. IXIkwll met with sM&older 
' 

groups rqmwating each of t ime three closune sites to gather input on the potential LSO 
and tramition to L 2 h .  DOE-LM has t-@elo@ policies and pmxwes for 

I - 
$ 8  . I '  and managing thax a r m - .  t .  n 8 . . I - 

'I ' 
a. - - -  - C 

- -. mgE .L , 
' v 

4 3  Roles , .  and ~es~onsibidtied - 1  = 

lX%* &I$ -n$ible for completing cleanup wd 61- of Fernahl. fhfs clanup md 
closure i a c M  fhe decontmhtion and demndssicming of 255 former production plants, 
mpport structures and associated components; the shipment of all rmclea~ waste offiite; the 
m&da of five qwable units; the removal of waste fiom three silos; the extraction and 
tm~tment of contamhated ground water; the transfix of excess government property to state and 
18cal agencies; and the preparation of the property h r  long-berm management by DOE-LM. 

DOE-iM is mqomible fix the long-term -of kgacy liabilities at fdmw ituclaw w&pohs 
pdwtb  fdllowbg compbtion &the DOE-EM cleanup effort, T h  primixy gorrls ate ta 

hmlthandtbeen- &&bthe and e m  ~ ~ 4 a m m  
-* - ,  C < +  
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-:. ." a d  the of the Femald Preserve. Emphasis will also be placed on education of the public . . . 

, mgadbg the site's f-er production acthitie, the site's remediation, and land use restrictiom., ' 
~ t i c m  will include displays and programs at the Visitors Center and outreach programs %E: 
local schools and organizations. -- , ,  
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5.0 Public Participation Activities 

Public participation is an important part of the CERCLA process. As a testament to that firct, the 
Community Involvement Plan is included in Volume JI, the enforceable portion of the LMICP. 
DOE will offer opportunities for public involvement beyond those required by regulations. A .. 
Public participation activities are can- in support of the DOE goal of actively informing the 
public about the FCP and site transition and to provide opportunities for open, ~going ,  twwmy 

DOE has been conducting public participation activities to meet citizen expectations for 
involvement in the decision-making process for areas not specified by statutes and regulations. In 
such ass, DOE has successfidly used the condative process by inviting the general public, 
special interest groups, and the local g o v m e n t  to participate early in the decision-making 
process and the priorihtion of F d d  activities. The consubtive process supplements the 
public involvement activities required by law. By engaging the community early in decision- 
making processes, DOE is better able to integrate community values into its decisions and build 
trust among sta;ktholders. 

m e  following are general descriptions of post-closure, public participation activities DOE-LM 
has planaed. As activities at the site decrease, DOE anticipates a corresponding reduction in 
topics that wmmt communication to stakeholders. Table 5-1 shows the public participation 
activities anticipated. 

I ', 
5.1 Meetingsl 

DOELM provides 
public forum. 

'. ' 

briefings, workshops, and presentations on site activities in a variety of 

$.1.1 Public Meetings 

DOELM ha9 had an on-site manager as of January 2006. DOE-LM held public meetings 
quarterly for the first year post-closure and will hold meetings at least tarmually thereafter to 
akhess po&-clafllre issues of importance to stakeholders. These meetings will provide 
infarmation about long-term surveillance and maiatamce activities being mducted at the site 
and will present the r d t s  of annd site inspectiom. 

9.13 Briefings for Local, State, and Federal Elected Officials 

DOE-LM will brief elected officials as needed to discuss new data trends or the evaluation of 
post-ROD dymges. 



Post-closure 
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5 3  On-Site Education Fgcmty 
.. . 

ItkMWM wi~sc~lltinue to work wim interested strskehollers who desire to plame d tell the 
#bry of F d d .  Tbc: established Visitom Center serves as an m4b echs4011 facility for school 
aad mmmuaity @pu,clps. DOE-LM will mrt c~mmmrity effiiwlts b dembp and provide 
~ t o r i c a 1 ~ ~  program and cemplete installation of the Cold War Garden, 

t 

5 4 ,  Pablir Access to Idom&n 
# <  e 

documents pemiubg to the F d d  
Building, 10995 Hamiltcm-Clmw 

the F e d d  h e m e  d public 
AdnM&rait%ve R b r d  
- rxJ. 
. 1 * -  

, '  , , 

. 

: 8 -  

. ..' 

$ 4  S t e  Topn _ .  

TOWS pmfide an ianportant fbmm to hdp W axmuunity understand pwt-closure site conditions 
a n d h a ~ l l ~ L i n p ~ s c e ~ p r o t e c t ~ ~ s n d ~ e m v i r o ~ O f f i d d v i a i ~ o r ~ a u s s m  
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