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Pilot Plant Drainage Ditch 

The piiot olant drainage o i rcn (FPDDI originates 
Run irnmeoiately south of :he ti-65 siios. Surface water in the P P 9 D  has Deen contaminated b y  

uranium since at least 1 G52,  1::nen sampling resuits snowea uranium concentrations In the range o f  
7 to 28 parts per million. ;See Figure 1 for location oi the PPDD.1 Act ions taken to  block w h a t  

was considered the pr imarv source of uranium contamination t o  m e  PPOD have no r  been 

completely successiul; ccntaminated surface water continues to  f l o w  in to t h e  PPOD ana Paddys 
Run. In fact, data col lected for  the Operable Unit 5 (OU5) Remeaial Investigation s h o w  that  

uranium concentrations near the'headwaters of the PPDD are four  t imes the surface wafer  

West of the Diiot p lant and f l o w s  in to Paddys 

nr In 

the OU5 draft Proposed Plan iNovember 1994).  

The purpose of this removal  sire evaluation tRSE)  is to: 

briefly review tne  steps taken to  control contamination in the PPDD 
review available data 

identify the probable source o f  contamination in the PPDD 

present general information o n  the potential risk t o  h u m a n  health and the  environment 
relative to the  PRLs and ecological benchmark criteria 
assess Contaminant pathways to  the public and the environment 
assess the need for  a removal action 

present appropriate response actions. 

This RSE is supported bv the OU5 RI Report, :..mich provides the m o s t  comprehensive discussion o n  
the nature and extent of surface water, sediment. and soil contaminat ion associated with the 

PPDD. 

Introduction 
Historically, storm water runof f  and subsurface drainages f rom tne area around the  pi lot  Plant have 
f lowea into catch basin 1CB)-131 (Figures 1 and 21. When tne FEMP first began operating, the 

runoff and drainages f r o m  CB-13 1 were discharged through a 12 - inch  underground storm sewer 
line into the PPDD. It is assumed this was done because the topography wou ld  n o t  al low gravi ty 

f l ow  to the storm sewer system, which discharged t o  the s torm sewer outfall d i tch.  

As it became k n o w n  in t n e  early 1960s  that the surface water collected in CB-131 had levels Of 
uranium above acceptable discharge 'criteria. the pi lot  plant warehouse sump (PPWS) was  installed 
to pump the collected wa te r  t o  the general sump for  treatment. The underground storm sewer l ine 

then served as an ove r t l ow  line for those Occasions when  the PPWS did n o t  operate or the runoff 
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f r om a large storm exceeded the pumoing caoacity of the F P W S .  (Figure 3 is a orofi le Of the P P W S  
and the underground s to rm sewer line.) 

During the following years. contaminated water inrenaeo to be pumoed t o  the general sump instead 
f l owed  into the PPDD w h e n  the  pumo w a s  not  operating prooerlv. This was  coni i rmea through 

data collecteo from the PPDD during tne 1988 Best Management Practices SJmPiing Program. 
Because problems with t h e  pump persisted. in 1989 the unaergrouna storm sewer line w a s  plugged 
at t he  eifluenr side of t he  P P W S  to s top the discharge into the PPDD.  However.  sampl ing data 
continued to show elevated concentrations or uranium in the PPDD,  and a w o r k  order w a s  placed 

in 1 9 9 1  to repair or replace the pump. I t  was suspected that wafer  accumulat ing in the  sump and 
in the saturated ground surrounding the sump continued to  seep around the  plug in the  12- inch 
storm sewer line or f l o w  airectlv into the storm sewer line downstream of t he  plug. Higher-priority 

I, I 1  P 
pump could no t  be repaired as first thought.  A n e w  pump was ordered, and additional delays were 
incurred waiting for deliverv of the 'pumo. The n e w  Dum0 was installed, and the P P W S  resumed 
ooerations in late I 994.  

Source Term Information 
Consistent with 4 0  CFR 300.410 (a), this RSE includes a removal preliminary assessment based o n  
readily available informat ion as described in 40 CFR 300.410 (c).  

Sufficient sampling data are available t o  make this assessment. Environmental Moni tor ing (EM) has 

been collecting surface water  samples f rom the PPDD o n  a weekly schedule since January 1991 .  
In addition. OU5 collected samples in 1 9 9 3  as part o f  i ts  remedial investigation. Nearlv all these 
samples had uranium concentrations wel l  above background levels. Uranium concentrat ions at  the 

EM location (W-10 DD in Figures 1 ana 21 average about 600 parts per billion Ippb) .  with a 

maximum concentration or more inan 2700 Ppb. The OU5 sampling oata showed  a max imum 
Jranium concentration or 2890 OPO ar the neaowaters or the PPDD.  

Sediment samples were n o t  collectea f rom the PPDD during the 1993  RI  field program: however.  

sediment samples collected in 1988 for the RI and during the Characterization Invest igat ion Studv 
in the mid-1 980s did s h o w  above-background (but  significantlv be low the sediment PRL fo r  

uranium) concentrations of uranium in the PPDD. 

In addition to  the over f low from the P P W S .  the PPDD receives water  f rom natural runof f .  perched 
groundwater seeps, and f l o w  collected f rom the uncontrolled runof f  f rom the  waste pit area. T O  

determine the magnitude o f  the contamination f rom these alternate sources, in 1 9 9 3  OU5 collected 

surface water samples f r o m  three locations along the ditch, f rom t h e  pipe wh ich  carries s to rm 

water runoff from the uncontrolled sections o f  the waste p i t  area, f rom 10 perched groundwater  
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seeps, and f rom three Tvpe i ::elis ( 1  1068. 1 ;069,  a n a  11070)  locafea near tne ?POD (Figures 1 

and 2). These aata s h o w  mat:  
the percnea grounawater contributes l itt le K O  the overall contaminat ion in tne PPDD - 
the uranium concentrations in the seeps range t rom 10-25 PPD 

the uranium concentration in the uncontrol led runorf f r o m  the waste pit area is 

somewhat nigner ( 1 10 DPDJ, but  contrioures relativeiv l l tt le KO uranium contaminat ion in 
the PPDD 
uranium concentrations in percned grounawater ( the Type 1 wells) are 3.8, 9.2. and 

26.7 ppb, w n i c h  are in tne same range as the  uranium concentrations in t he  seeps and 

well be low uranium levels in the surface water  
uranium concentrations in PPDD suriace water  decrease as the distance f r o m  CB-131 
increases (2890 ppb a t  PP-DD-04 to  950 p p b  at  PP-DD-01 and 850 ppb at  

These results conf i rm rnat  percnea groundwater. groundwater seeps, the uncontrol led runoff  f r o m  

the waste pit area, ana natural runoif are relativelv minor  sources of uranium contaminat ion in the  
PPDD, and that the primary source o f  uranium contaminat ion in the  PPDD is m o s t  likelv the surface 
water runoff  and subsuriace drainages which collect in CB-131 and the PPWS. 

The data s h o w  that  uranium concentrations in the surface water o f  the PPOO exceed free release 
criteria specified in DOE Order 5400.5. This is discussed in more detail in the  sect ion Evaluating 
the Magnitude of the Porenrial Threat. The data also indicate tha t  nonradiological contaminant  
levels are no t  significantly above background levels. A complete discussion o f  this data is 

presented in the OU5 RI Report. 

Measuring Surface Water How in the P POD 
Because documentation Tor tlow-rate estimates in t he  PPDD did n o t  exist, OU5 sampl inq 
technicians collected f1oL-d aata i r sm t w o  locations aur ing the June/JUlV 1993 field Drograms. (See 

Figures 1 and 2 for weir locations I The upstream weir  was installed lust be low tne convergence o f  

the north, middle, and south fOrKS; the downstream weir  was installed just  upstream of the surface 
water sampling location PP-DD-01. During the t w o - m o n t h  collection period, only the middle fork  

contained water. Technicians collected 20 measurements f rom both' weirs. 

Upstream Weir 0 Downstream Weir 

- Average f l ow  = 16.3 gpm 
- Minimum f l o w  = 7 .2  gpm 

- Maximum f l o w  = 37.4 g p m  

- Average f l o w  = 20.7 gprn 
- Minimu'm f l o w  = 9.4 gpm 

- Maximum f l o w  = 50.5 gpm 

These data s h o w  that i l o w  at the downstream weir  is greater than a t  the upstream weir. The only 

conclusion that can be d rawn  from these data is t ha t  uncontrolled surface water  runof f ,  ground- 
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DCG for PRL for Sampling Sampling 
b!atural Uranium Total Uranium Location Location 
Ingested Water Surface vVater 1 PP-DD-04 PP-DD-03 

6x1 OA7 pCi/mL ! 

I 

Sampling Sampling 
Location Location 

PP-DD-01 W-10 DD 

- 6 9 1 1  

water seeps,  ana the rlow rrom tne waste  O I K  area orainage pipe ContrioUte to tne flow in the 
PPDD. l\!o correlation oetween rainfall ana ccntaminant Concentrations can oe made a t  t h i s  time. 

Assessing Potential Pathways 
Although uranium Contamination levels are high near tne heaawaters oi t h e  FPDD. the PathWavS to 
receptors are somewnat  limited. fcological receptors could drink the water in the PPDD or come 
into contact with contaminatea seaiment or soil. As  shown in Figures 1 and 2. the area around the  
headwaters o i  the PPDD ( the  section with the highest uranium concentrationsi is fencea  and not 
readilv accessible. As t h e  surface water in the PPDD flows toward Paddvs Run. uranium 
concentrations decrease and  approacn the P R L  for uranium. Eecause sections of Paddvs Run’s 
stream bed is sand and gravel ana the water table in the  aquifer is below the  Stream bed, it is 
possible that Contaminated surtace water originating in the PPDD could migrate through the  stream 
bed into the aquifer and impact groundwater qualitv. 

Evaluating the Magnitude of the Potential Threat 
A s  noted previously, the OU5 RI orovides a comprenensive aiscussion on the  nature ana  extent of 
contamination. A complete list ot surface water and sediment samples and results (radiological and 
nonradiological) is provided in Appenaix G of the OU5 RI. The RI determined that  uranium is t he  
priman/ contaminant of concern in the PPDD. Thererore. for this R S E ,  uranium data are used to 
evaluate the magnitude of the  potential threat associated with the PPDD. 

Sampling data for  uranium are compared to  applicable regulatory requirements and criteria to 
provide a qualitative assessment  of Dotential hazards associated with surface water in t h e  PPDD. 
The potential impact f rom ingesting surface water can  be evaluated by comparing the uranium 
concentrations detected in the samples to the derived concentration guides found in DOE Order 
5400.5, Radiation Protection of  [he Public. Also included for comparison in tne following table is 
:he FRL for uranium. 
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The comparison snows tna t  the uranium concentration in the samoies  collectea for tne O U 5  RI are 
above tne DCG for natural uranium: t h e  9596 L'CL on tne rneaian Tor tne 1993 E M  data at  
W-10 D D  is auproximateiv the same as tne G C S .  

Assessing Relative Risk  
A s  part ot the O U 5  Feasioilitv Study, data are compares to PRLs to determine the  need for  
remediation in speciiic areas .  A comparison or rhe surface water FRL for total uranium with the 
O U 5  RI data show that t ne  toral uranium concentration in the heaawaters  of the  PPDD is about 
four times its PRL of 530 ppb.  The data collected a t  PP-DD-01, P,owever. is about 1.8 times the 
PRL: this is supported by EM data collectea at W-10 DD. 

In order to protect the unaerlying Great Miami Aquifer, it is prudent to eliminate the  flow of 
contaminated water from t h e  PPWS through the underground storm sewer  line and into the PPDD. 
Once the flow is interceoted. uranium contamination levels will likely decrease to below the PRLs at  
;I1 sampling locations along the PPDD. Cleanuo of the PPDD can inen proceed a s  part Of t h e  long- 
term remeaiation plans for (3U5. 

- 

O U 5  also conducted the  Site-wide Ecological Risk Assessment ana  presented t h e  results in the  
O U 5  RI Report. The assessment  states that ecological receptors in Study Area F (where the PPDD 
is located) are not at risk from exposure to radiological contaminants. This includes the scenario 
where ecological receptors use the PPDD a s  a source of drinking water.  

Assessing the Need for a Removal Action 
Consistent with Section 30 of the Code of Federal Regulations (CFR), Part 300.410 of t h e  National 
Contingencv Plan, the DOE has evaluated whether a removal action to  control t h e  flow of 
contaminates surface water ro m e  PPDD IS aoproprrate. Of the eight factors listed in th i s  

reference, me followinq Tour tactors could aoDiy to potenrial raaioacrive contamination in the 
construction wastes:  

\ 

40 CFR 300.415 {bl (2 )  1;). Actual or potential exposure to nearDV human populations. animals. 
or the food chain f rom hazardous substances or pollutants or contaminants.  
40 CFR 300.475 lbl 121 1;;): Actual or potential Contamination of drinking water supplies or 
sensitive ecosystems. 
40 CFR 300.475 lbl (2) lid: High levels of hazardous substances or pollutants or contaminants 
in soils largely at or near the surface that may migrate. 
40 CFR 300.4 15 (bl (2) Ivl: Weather conditions that  may cause  hazardous substances or 
pollutants or contaminants to migrate or be released. 

The contamination in the  PPDD is compared to these factors. Although t h e  uranium COnCentratiOflS 
in the ditch are above t h e  DCG and t h e  PRL. they are not high enough to warrant a removal action 
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being impiementea. Approariate engineering Controls v,,iiI be in place aur ing tne resDonse actions t o  

ensure that there wiii be minimal ootential for release of hazardous suDstances. 

Appropriate Response 
BaSea on an evaiuation or the data relative to the OCG dna the PRL. DOE recommenas a Best 

Management Practices act ion oe IrnDiementea in support o i  the CERCLA remeaiation t o  prevent 
additional contaminated wa te r  in the PPWS from reacning tne PPDD. 

The Pilot Plant Drainage D i t ch  project will collect the contaminatea ef f luent current ly being 
discharged from the end o f  the 12- inch underground storm sewer l ine in a n e w ,  small prefabricated 

sump. Figures 4 and 5 s h o w  the conceptual layout of  the EMP action. The water  which is 
collected in the proposed sump will be treated in the Advanced Wastewater  Treatment. facil i ty 

( A M ) .  During engineering design, options for directing the wa te r  t o  the AWWT will be 
evaluated. As shown in Figure 5, one opt ion would be to  pump t h e  water through n e w  piping to 
an existing storm sewer w n i c h  leads to  manhole-79 ana the s torm water  retent ion basin (SWRB). 
From the SWRB. the water  will be pumped to  the AWWT. 

Soil will be excavated in order to  install the sump. A s  part of  a separare activity, the exist ing line 

f rom the PPWS to  the general sump wiil be diverted and connected to a separate line w h i c h  leads 
t o  tank 155 prior t o  t reatment in the AWWT.  The diversion line will be above ground due t o  the 
planned demolition of  t h e  pi lot  plant. No soil excavation is planned fo r  th is part  o f  t he  project. 

The n e w  sump will be installed in an area designated as a wetland. A pre-discharge not i f icat ion is 
being provided to  the U.S. A rmy  Corps o f  Engineers t o  inform t h e m  tha t  approximately 0.1 acres of 

emergent wetlands will b e  dredged and filled for th is project. Based upon  DOE’S rev iew o f  t he  U.S. 
Army Corps of Engineers’ Nationwide Permits promulgated in Appendix A to 33 CFR Part 330, DOE 
has determined that the aroposea Drolect meets the terms ana condi t ions specified for Nat ionwide 
Permit 26 - Fieadwaters, ann lsolatea Vfater Discharges. Construction or the sump will resuit in the 

excavation or approximateiv 14 cubic vards of material within the wet land area. In addition. 

approximatelv 0.1 acres of wetlands will be graded/grubbed to  prepare the site for  construction. 

Based o n  past investigations of the area and on conversations with the  State Historic Preservation 

Office, the Ohio Department of  Natural Resources. and the U.S. Fish and Wildlife Service. DOE has 
determined that the proposed project will no t  impact anv historical sites or threatened and 

endangered soecies habitat. 

The waste f rom this pro ject  will be controlled b y  Site Standard Operating Procedure SSOP-0044, 

Improved Storage o f  Soil. Debris, and Waste from a Project and t h e  approved w o r k  plan for  
Removal Action 17. Improved Storage o f  Soil and Debris. All wastes f rom this project  will be 
monitored for radioactivitv prior TO tinal disposition. Among the controls wh ich  will be implemented 
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during tne BMP action are: 

follow Proiect Saeciric Ecalth ana Saierv Plan 
position pnvsical barriers arouna the worK area 10 prevent unauthorizea access  
provide protective ciorning and resairatorv protection tor workers. as reauirea 
use tarpaulins ior lav-aown. 

OU5 is arranging for a raoiation survev of the area near wnere tne proposed sump will be installed. 
If the  survey determines the seaiment or surrounaing soli I S  contaminated. appropriate measures  
consistent with the FEMP Health and Safetv Plan wiil be taken, including roping of f  the  
contaminated area. The uranium-contaminated sediment or soli would then be removed to  levels 
consistent with detection limits of hand-held instrumentation. 

Air monitoring will also be conducted during the EMP action to  determine if Contaminants are being 
released into t h e  environment. In this way,  actions can be moaified quicklv to  minimize t h e  

potential spread of contamination. 

This project does not address long-term remediation requirements, but is consistent with the  goal 
of protecting human health and the environment. Any contamination along the  length of the  PPDD 
will ultimately be remediated in accordance with t h e  Record of Decision for O U 5 .  
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