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TRANSMllTAL OF THE FINAL VERSION OF THE RESTORATION AREA VERIFICATION 
SAMPLING PROGRAM PROJECT SPECIFIC PLAN 

Reference: 1) Letter t o  Johnny Reising, U.S. DOE-FEMP, from James Saric, U.S. EPA 
dated February 26, 1997, "Restoration Area Verification Plan." 

2) Letter t o  Johnny Reising, U.S. DOE-FEMP, from Thomas Schneider, 
OEPA dated February 28, 1997, "Conditional Approval Restoration 
Area PSP." 

Enclosed for your review is the subject Project Specific Plan (PSP). In response to  the U.S. 
Environmental Protection Agency (U.S. EPA) comments (Reference 1) and Ohio 
Environmental Protection Agency (OEPA) comments (Reference 2). the Department of 
Energy (DOE) conducted additional modeling t o  support the selection of a revised 
groundwater Final Remediation Level (FRL) for lead. The results o f  the additional modeling 
were faxed to you on March 27, 1997, and discussed during the weekly Department of 
Energy, Fernald Environmental Management Project (DOE-FEMP)/U.S. EPA and OEPA call 
held on April 1, 1997. Based on the input received on the  conference call, the DOE 
prepared a more detailed write-up of the lead modeling and a Remedial Design Fact Sheet 
documenting the changes t o  groundwater FRLs for fluoride and lead. The lead modeling 
write-up and the fact sheet were faxed t o  you on  April 25, 1997. The U.S. EPA comments 
on the write-up and fact sheet were received o n  May 7, 1997. On May 8, 1997 a revised 
(based on the U.S. EPA comments) write-up and fact sheet were faxed t o  you. The revised 
write-up and fact sheet were discussed with you on May 13, 1997, via conference call. 
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The minor revisions requested during the May 13, 1997, call have been completed and the 
lead modeling results write-up and fact sheet are presented in the final PSP as Appendices B 
and C respectively. 

As discussed on  the May 13, 1997, conference call, in order t o  document the changes t o  
the lead and fluoride groundwater FRLs, the fact sheet and a revised groundwater FRL table 

' will be submitted t o  the FEMP Post-Decision File and t o  all holders of the Operable Unit 5 
(OU5) Record of Decision (ROD). In accordance with the OEPA request on  the May 13, 
1997, conference call this distribution will not be made until the fact sheet has been 
discussed with interested public stakeholders at  the May 27, 1997, OU5 roundtable. 

With regards t o  the status o f  the work defined within the PSP, please note that the 
geoprobe work has been completed with the exception of a final location recently requested 
by the OEPA. Work on this final location began on Wednesday May 14, 1997. The 
quarterly sampling defined in the PSP has been initiated and is scheduled t o  be completed 
near the end o f  this year. 

If you have any questions, please contact Robert Janke at  (513) 648-3124, or Kathleen 
Nickel at (513) 648-3166. 

Sincerely, t 

FEMP:R.J. Janke 

Enclosure: As Stated 

... - . . . 

Johnny W. Reising 
Fernald Remedial Action 
Project Manager 
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1.0 INTRODUCTION 

The intent of the Restoration Area Verification Sampling Plan PSP can be summarized as follows: 

To evaluate all existing non-uranium groundwater data gathered outside of the uranium-based 
restoration footprint, and determine which sporadic FRL exceedances can be dismissed now, as 
non-FEMP related and/or not of concern. (Note that this analysis was accomplished as part of 
the development of the PSP, and is furnished in the PSP as Appendix A.) The intent of this 
evaluation is to satisfy a key data limitation noted in the Operable Unit 5 RUFS regarding the 
sporadic and isolated detections above background. These isolated detections were not 
formally dismissed during the RVFS process. Now that final FRLs are available with the 
issuance of the OU5 ROD, it is an appropriate and necessary step of the design process to 
assess these occurrences with respect to the FRLs. 

From the above evaluation, to determine which of the sporadic FRL exceedances require 
additional sampling before a final decision can be made regarding whether the exceedances 
drive a need to expand the restoration footprint beyond that based on uranium. (This 
determination was also conducted during the development of the PSP.) The results indicated 
that five constituents (antimony, manganese, cadmium, zinc, and lead) would require follow-up 
sampling before a final restoration footprint determination can be made. 

In parallel with the evaluation for the non-uranium constituents, to further define the vertical 
and lateral extent of uranium contamination above the FRL in the vicinity of Monitoring 
Well 3069, which was identified as a necessary follow-up activity through the UI's DMEPP 
sampling program. 

The need to evaluate FRL exceedances outside of the aquifer restoration footprint has been reported in 

the OU5 FS Report (DOE 1995a) and the Draft Integrated Environmental Monitoring Plan (IEMP, 

DOE 1996a). The need to further delineate the 20 pg/L uranium plume in the area of Monitoring 

Well 3069 to support remedial design of the aquifer remedy is identified in the South Plume Removal 

Action, Design Monitoring Evaluation Program Plan, System Evaluation Report, for January 1, 1996 - 
June 30, 1996, (DOE 1996~). Restoration area verification was identified as part of the remedial 

design for aquifer restoration in the Operable Unit 5 Remedial Design Work Plan (DOE 1996b). 

FERWVS-PSP\RAVS-PSPSS!Nvtay 14.1997 428pm 1 
8 



FEMP-RAW-PSP4FINAL 
Revision 0 

May 15, 1997 

1.1 FRL 9 XCEEDANCES DE F 0 00 

The aquifer restoration footprint, shown in Figure 1-1, is the modeled non-retarded hydraulic capture . .  
zone which is predicted to result from the aquifer restoration under the 10-year restoration scenario 

presented in the Baseline Remedial Strategy Report for Aquifer Restoration (Remedial Design, Task 1). 

The size and dimension of the aquifer restoration footprint is dependent upon the amount and rate of 

pumping and/or injection which will be conducted to capture the 20 pg/L total uranium plume. 

As noted in the Remedial Design Work Plan an evaluation of all existing non-uranium groundwater 

data for final remediation level (FRL) exceedances located outside of the restoration footprint was a 

necessary part of the remedial design for the aquifer restoration. The evaluation was conducted to 

determine if the non-uranium exceedances are attributable to the FEW, are on6 time occurrences, are 

persistent and of such magnitude that they require a modification of the uranium based groundwater 

remedy or require additional monitoring to determine what additional action, if any, should be taken. 

The establishment of FRLs provided a benchmark for the evaluation of all existing groundwater data. 

An evaluation of the groundwater data with respect to the ROD established FRLs was initiated in 

support of the 1995 RCR4 Annual Report and the IEMP. The evaluation was completed in support of 

the preparation of this Project Specific Plan (PSP). As explained below, the results of this evaluation 

indicate that the majority of the FRL exceedances detected outside of the restoration footprint were 

either one time occurrences or are not attributable to the FEMP due to the upgradient position of the 

monitoring locations. The evaluation recommends additional monitoring for three constituents at three 

separate locations. It is proposed that this monitoring effort be incorporated into the IEMP. 

The study area for the data evaluation found in Appendix A is the area outside of the aquifer restoration 

hydraulic capture zone but north of the Administrative Boundary for Aquifer Restoration, established in 
the Operable Unit 5 FS (Figure 1-1). Groundwater contamination attributed to the Paddys Run Road 

Site (PRRS), exists south of the Administrative Boundary. In the Operable Unit 5 Proposed Plan 

(DOE 1995b) it was acknowledged that DOE'S role and involvement in OEPA's ongoing assessment 

andor clean up of the PRRS plume, if any, would be defined separately as part of the PRRS response 

obligations and in accordance with the Paddys Run Road Site Project schedule. 

FERUZAVS-PSPUZAVS-PSP.597Way 14, 199l 3:16pm 2 
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The evalhtion found in Appendix A concludes that the uranium based restoration area does not require 

modification at this time due to FRL exceedances identified in this evaluation. Of the 50 FRL 
constituents listed in the OU5 ROD, 14 have had at least 1 FRL exceedance outside the restoration 

footprint and north of the Administrative Boundary. The fourteen constituents are manganese, 

fluoride, nitrate, cadmium, lead, zinc, antimony, arsenic, mercury, nickel, trichloroethene, silver, 

thorium-228, and thorium-232. Of these fourteen constituents; 

Mercury, nickel, trichloroethene, silver, thorium-228, and thorium-232 can be dismissed from 
further monitoring outside the restoration footprint because the FRL exceedances were a one 
time occurrence with subsequent data indicating concentrations below the FRL. 

Fluoride can be dismissed from further monitoring outside the restoration footprint because the 
exceedances were identified using an FRL based on a background value of 0.89 mg/L. The 
MCL for fluoride in the OU5 ROD has been changed from .089 mg/L (95th percentile of 
background) to 4 mg/L (Safe Drinking Water Act Maximum Contaminant Level). When 
fluoride detects are compared against the MCL, no FRL exceedances result. Appendix A 
provides additional justification for changing the fluoride FRL. 

Nitrate can be dismissed from further monitoring outside of the restoration footprint. FRL 
exceedances for nitrate have been recorded at six location outside of the restoration footprint. 
Five of the locations are upgradient of the FEMP. The sixth location is an agricultural area 
downgradient of the FEMP. It is believed that this exceedance is due to fertilizer or some other 
agricultural activity a d  is not FEMP related. Additional information can be found in 
Appendix A. 

Arsenic can be dismissed from further monitoring outside of the restoration footprint. F.RL 
exceedances for arsenic have been recorded at 10 locations outside of the restoration footprint. 
At six of the locations the last two sampling events have been below the FRL. The remaining 
four locations are upgradient of FEMP source areas. Additional information can be found in 
Appendix A. 

Many of the lead exceedances can be dismissed from further monitoring outside of the 
restoration footprint because they were identified using an FRL based on a background value of 
0.002 mg/L. The FRL for lead in the OU5 ROD has been changed from a background based 
value of 0.002 mg/L to a value based on the Safe Drinking Water Act (SDWA) action level 
(0.015 mg/L). Using the SDWA action level does not eliminate all of the FXL exceedances 
for lead, but it does eliminate a majority of them. Appendices A and B provide additional 
information regarding the change of the groundwater lead FRL. 

Exceedances for antimony, manganese, cadmium, zinc and lead, at several locations outside of 
the aquifer restoration footprint, are not one time occurrences and due to their location relative 
to the FEMP could be attributable to the FEMP. Therefore they cannot be dismissed from 
further monitoring at this time. 

FERUlAVS-PSP\RAVS-FSP.S97\May 14, 1997 3:1@ 4 
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The RCRA property boundary monitoring program currently m&itors the majority of the locations 

where potentially FEMP related and persistent FRL exceedances are found outside of the aquifer 

restoration footprint. Only three of the identified exceedance locations are currently not being 

monitored by the RCRA Property Boundary Program; Well 3423 for antimony, Well 2436 for 

manganese, and Well 3091 for zinc. Figure 1-2 identifies the locations where monitoring for FRL 
exceedances outside the aquifer restoration footprint is recommended. It is proposed that quarterly 

sampling at these locations for the noted FRL constituents be completed as part of the IEMP 

groundwater sampling. The quarterly sampling would continue for a period of one year at which time 

data would be evaluated to determine additional actions at these locations. 

The decision process for determining the final restoration footprint (and necessary follow-up actions, as 

appropriate) will follow these steps: 

Collect four quarter's worth of focused data for the parameters with FRL exceedances at the 
eight specified locations 

Complete geoprobe activity to refine the depth and lateral extent of uranium contamination 
triggered by findings in the vicinity of Well 3069 

Prepare a summary report including recommendations regarding the need for modification of 
the footprint beyond that dictated by uranium. The report will be submitted 90 days following 
compilation of the fourth quarter's data, in accordance with the final RD Work Plan. 

Finalize report following input from EPA and OEPA 

Proceed with any design modifications/additions to affected restoration modules, if necessary 

Incorporate any monitoring based actions arising from this process into the IEW scope. 

The sampling discussed above, to support the Restoration Area Verification Sampling PSP, is a focused 

effort targeted solely at confirming/refining the restoration area footprint for design purposes. Outside 

of this effort, the ongoing routine sampling that will be conducted through the IEMP will be utilized for 

the following broader purposes: to track remedy performance; confirm the success of hydraulic 

containment; and to continue to fulfill regulatory-driven groundwater monitoring obligations at the 

property boundary. 

FER\RAVSPSpuu\VSFSP.S97Way 14, 1997 3:16pm 5 



1316000 1380000 1384000 

i 

LEGEND: 

FEMP BOUNDARY .....-..- 
AREAS ABOVE URANIUM F i  CLEANUP LEVEL, BASED 
ON 1993 RI/FS DATA 

PADDYS RUN RE GI 0 N AL GROUND W AT E R 

AQUIFER RES TOR AT ION PLUME 
I> FLOW DIRECTION r A  ROAD SITE 

J FOOTPRINT FRL EXCEEDENCE 
(NO RETARDATION) +3091 M 0 N I T 0 RING L 0 C AT I 0 N 

FIGURE 1-2. FRL EXCEEDANCE LOCATIONS T O  BE MONITORED 

6 



FEMP-RAVS-PSP4FINAL. 
r . Revision 0 

May 15, 1997 

1.2 URANIUM PLUM E DELINEATI ON IN THE AREA OF MONlT ORING WE LL 3069 

In the area of monitoring Well 3069, the total uranium plume appears to bifurcate near the water table, 

and yet is present at relatively high concentration at depth. A recent interpretation for the behavior of 

the plume in this area, as reported in the South Plume Removal Action, Design Monitoring Evaluation 

Program Plan, System Evaluation Report, for January 1,  1996 to June 30, 1996, (DOE, 1996c) is that 

recharge from a nearby drainage ditch is causing the uranium plume to dilute near the water table and 

appears to be pushing higher uranium concentrations deeper into the aquifer. Figures 1-3 and 1-4 

illustrate the situation being described. At Well 2434 uranium concentrations are below 20 pg/L. 

However, at Monitoring Well 3069, which is adjacent to monitoring Well 2434 but completed at a 

deeper level, uranium concentrations as high as 223 pg/L, with an average concentration of 156 pg/L 

during the first half of 1996, have been recorded since the 1993 Remedial Investigation sampling which 

indicated a concentration of 20 pg/L at Monitoring Well 3069. The area of identified recharge is the 

ditch labeled "Southeast Drainage Ditch" on the figures. To further substantiate the recharge theory, 

water chemistry of the surface water will be determined and compared with water chemistry of the 

aquifer as part of the Injection Demonstration Project. 

The 20 pg/L total uranium plume may not be accurately defined by the 2000 and 3000 series 

monitoring well network in this area, and therefore additional sampling to determine the vertical and 

lateral extent of the > 20 pg/L uranium plume is needed. As discussed in Section 3, six locations have 

been selected for sampling, Figure 1-3. Collection of additional uranium data is needed to support the 

restoration design, which is in progress. The sampling program is presented in Section 3.2. Based on 

the findings at the initial six locations more sampling locations may be required. Additional sampling 

locations, if required, will follow the same sampling protocol as noted for the initial six locations in 

Section 3.2. 

FER\RAVSPSp\RAVS-PSP.597\May 14. 1997 3:16pm - 7 

I 4  



I 

! 

I5 

I .  

1379000 1380000 1381000 1382000 
\ 

7700 

76008 

7500( 

PROPOSED AOUIFER e SAMPLING LOCATION 

$- E X I S T I N G  MONITORING WELL 

TOTAL URAN I U M  
CONCENTRAT I ON ( ppb 1 
AT TYPE 3 WELL DEPTH 

--I 

BASED ON 1 9 9 6 - S A M P L  I NG 

TOTAL URAN I UM 
CONCENTRAT I ON ( ppb 1 
AT TYPE 2 WELL DEPTH 
BASED ON 1996 SAMPLING 

A = = = = = = A ’  CROSS SECTION A-A‘  

)RAFT 
F I G U R E  1-3. L O C A T I O N  MAP FOR PLUME D E L I N E A T I O N  A C T I V I T Y  

8 



A W 

€2008 - 
610.00 - 
68888- 

E A 

I I 

I I 

I 

I I 

I 

. I  
I 

SOUTliEi2ST 

1379U4.47b288 1380867.475846 1188240.476178 1381~1.476593 

T I226 f t  T 1838 f t  368 ft r 

- 620.88 

- 610.08 

- 68088 

- sqam 

- sem.00 

- 570.00 

- 568.80 

- ~SELQO 

- 540.80 

- 538.08 

- 520.80 

- 518.88 

- 58a8B 

- 480.80 
- 49aW 

- 470.00 

- 468.88 

- 45880 

- 440.80 

- 430.08 

- 420.80 

- 410.88 

- 409.00 

- 248.00 

- 380.00 

- 370.08 

- 368.88 

REFERENCE FIGURE 1-3. FOR 
CROSS-SECTION LOCATION 

LEGEND:  

TOTAL URANIUM I N  REPRESENTS I N F I L T R A T I O N  t 77.1 GROUNDWATER ( u g / L  1 1 OF ”CLEAN” SURFACE WATER 

-2,,- TOTAL URAN I UM I SOPLETH 
FOR GROUNDWATER ( ug/L 1 

GLAC I A L  OVERBURDEN/ NV = NONVALIDATED 
GREAT M I A M I  AQUIFER 
BOUNDARY 

MONITORING WELL/ 

DATA Q U A L I F I E R S :  

- = V A L I D T E D I  NOT O U A L I F I E D  
J = VAL IDATED.  ESTIMATED 

--- 

A = AVERAGE OF 1996 1s t .  AND 
2nd. OUARTER DATA 

”” BORING NUMBER 

- WATER E L E V A T I O N  

NOTF : 
URANIUM VALUES ARE FROM FIGURE 4 -104  OF THE 
OU5 R I  REPORT UNLESS Q U A L I F I E D  WITH AN ‘‘A”. 
THE WATER E L E V A T I O N  SHOWN IS ESTIMATED.  

SCALE 

i 
500 250 0 500 FEE1 

F I G U R E  1-4 .  T O T A L  U R A N I U M  I N  
GROUNDWATER C R O S S - S E C T I O N  A-A‘ 

9 

3 R A F T  



FEhQ-RAVS-PSP4FINAL 
Revision 0 

May 15, 1997 

2.0 MANAGEMENT AND.ORGANIZATION 

This section defines the roles and responsibilities of key management and technical personnel associated 

with the completion of the work defined in this PSP. Sampling activities defined in this PSP will be 

performed by Fluor Daniel Fernald. Descriptions of some of the key technical responsibilities of 

project personnel or organizations are provided below. 

The DOE Operable Unit 5 Team Leader is responsible for: 

- Providing direction and oversight to the completion of PSP activities 

- Acting as the point of contact within DOE and for the regulators and stakeholders for all 
communications concerning work carried out under this PSP. 

The Fluor Daniel Fernald Aquifer Restoration Project Director is responsible for: 

- Providing overall project management and technical guidance to the Fluor Daniel Fernald team 

- Ensuring the necessary resources are allocated to the project for the efficient and safe 
completion of PSP activities 

- Overseeing and auditing PSP activities to ensure that the work is being performed efficiently 
and in accordance with all regulatory requirements and commitments, DOE Orders, site 
policies and procedures, and safe working practices. 

The Fluor Daniel Fernald Project Manager is responsible for: 

- The safe and prompt completion of work outlined in the PSP 

- Oversight and programmatic direction of sampling activities 

- 

- 
Providing a technical lead for the collection and interpretation of sampling data 

Establishing and maintaining the scope, schedule, and cost baseline 

- Reporting to the DOE Aquifer Restoration Project Team Leader and Fluor Daniel Fernald 
Aquifer Restoration Project Manager on the status of PSP activities and on the identification of 
any problems encountered in the accomplishment of the PSP 

- Obtaining the necessary funding to complete the sampling and data analysis activities 

10 
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-_ The Fluor Daniel Fernald Technical Lead is responsible for: 

- 

- 
Reporting to the Fluor Daniel Fernald Project Manager on the progress of PSP activities 

Interpreting and reporting the sampling results 

FERWVS-pSPWVS-PSP.597\May 14. 1997 3: 16pm 1% 11 
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3.0 SAMPLING PROGRAM 

Analytical Program Requirements are summarized in Table 3-1. All monitoring wells will be purged 

and sampled using procedures specified in SCQ Section 6.2. All analyses will be conducted by the 

appropriate FEMP or contracted laboratory using procedures which meet the standards for these 

analytical support levels as established in the SCQ. Sample collection procedures and guidance 

sections of the SCQ are used to conduct groundwater monitoring: 

Standard herating Pro cedures 

ADM-02 . Field Project Prerequisites 
EM-EQT-06 Geoprobe Operation (Draft) 
EM-GWM-FO-20 1 Groundwater Sampling Activities 
EM-GWM-202 Groundwater Sample Shipment 

* s u ce 'ect lan 

Section 5 . Field Activities 
Section 6 Sampling Requirements 
Section 7 Sample Custody 
Section 9 Analytical Procedures 
Appendix I Field Calibration Requirements 
Appendix J Field Activity Methods 
Appendix K Sampling Methods 

3.1 FRL EXCEE DANCES DETE CTED OU TSIDE OF THE R ESTORATION FOOTPRINT 

The following scope of work will be added to the IEMP. Quarterly groundwater samples will be 

collected from Monitoring Wells 3423, 2436, and 3091 and sampled for antimony, manganese, and 

zinc respectively, at ASL Level B (see Table 3-1). Detection limits used will be the limits that are 

identified in the Operable Unit 5 FS Report as being the lowest achievable. 

3.2 URANIUM PLUME DELINEATION IN THE AR EA OF MONITORI NG WE LL 3069 

A Geoprobem screen point or mill-slotted well point sampler will be used to collect groundwater 

samples from the six locations shown in Figure 1-3. Collection of off property samples will be subject 

to the approval of the land owner. Sampling will take place at depth increments of 10 feet from the top 

of the water table to a depth of approximately 150 feet below the ground surface to obtain a complete 

vertical profile of the greater than 20 pg/L total uranium plume. The depths required to obtain this 

vertical profile are near the depth limits of the Geoprobe tool. If sampling indicates that the deeper 

FER\RAVS-PSPUUVS-PSP.s97\May 14. 1997 3:16pm 12 
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sampling is required to profile the plume, then a different method for obtaining the sample may need to 

be used. Groundwater samples will be a n a l y d  for total uranium at ASL Level B (see Table 3-1). 

One rnatrix spike duplicate and one rinsate sample shall be collected at each location. 

It is estimated that the water table is located at a depth of approximately 60 feet below the ground 

surface in this area. It is expected that nine depth intervals can be sampled at each location (one every 

ten foot of depth) for a total of 54 sampling events. 

Past experience with groundwater samples collected k ing  the Geoprobem screen point sampler has 

indicated high sample turbidity (due to suspended solids) which requires excessive amounts of HNO, to 

preserve the sample. Dissolution of suspended solids by HNO, results in a sample that is not 

representative of groundwater in the aquifer. Analysis of samples of this type (where sediments have 

been dissolved) leads to biased results and could lead to inaccurate assessments of contaminant 

conceptrations in the aquifer. A pre-filtering step described below will be used to alleviate this 

problem. 

. 

Groundwater samples collected using the Geoprobem screen point or mill-slotted well point sampler 

will be pre-filtered using a 11 micron filter to remove the majority of suspended solids. The pre- 

filtered sample will then be split into a filtered sample (0.45 micron filter) and an unfiltered total 

sample per Section 5.8.4 and 5.8.5 of procedure SC-GWM-FO-201. Duplicate filtered and unfiltered 

samples will also be prepared. The duplicate samples will be archived temporarily for re-analysis 

purposes if necessary. All samples will be filtered or poured into 250-ml containers preserved with 

HNO, (0.4 mL). Groundwater sample collection will be accomplished using a 318 inch O.D. 

polyethylene tubing equipped with a ball check valve. New tubing will be used for each sample 

collected. 

During pre-probing and deployment of the sampling screen, it may be necessary to remove the tool 

screen from the hole which may result in partial hole collapse. The amount of time the probe hole is 
left open will be minimized to the extent practical. The glacial till in the planned investigation area 

contains no constituents of concern above FRLs. 
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The 1 . O '  to 1.5-inch diameter probe will be plugged with a bentonite slurry following groundwater 

sample collection. The bentonite will be mixed to SCQ density specifications (approximately 9.4 lbs. 

per gallon) and pumped through probe rods to the bottom of the bore hole as the probe rods are 

removed. For the purpose of this PSP, the aqufer material will be allowed to collapse naturally up to 

the water table. Plugging of the probed hole with bentonite slurry will begin 3 feet above the water 

table and continue to the ground surface. The volume of the bentonite slurry used in the plugging 

process will be monitored and recorded. 
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4.0 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS 

Groundwater Monitoring Sampling events follow Quality Assurance/Quality Control (QNQC) protocol 

established in Section 4 and Appendix K of the SCQ. 

4.1 P OJECT RE V ILLANC ' .  
Self-assessment of work processes and operations shall be undertaken to assure quality of performance. 

Self-assessment shall be performed by the Project Manager, and shall encompass technical and 

procedure requirements. Such self-assessment may be conducted at any point in the project. 

Independent assessment shall be performed by the FEMP QA organization by conducting surveillances. 

At a minimum, one surveillance shall be conducted, consisting of monitoring/observing ongoing project 

activity and work areas to verify conformance to specified requirements. Surveillances shall be 

planned and documented in accordance with Section 12.3 of the SCQ. 

4.2 m L D  CHA NGES TO THE PROJECT SPECIFI C PLAN 

Prior to the implementation of field changes, the Project Manager shall be informed of the proposed 

field changes. Once approval has been obtained (verbal or written) from the Project Manager and QA 

representative for the field changes to the PSP, the field changes may be implemented. Field changes 

to the PSP shall be noted on a Variance Request form. QA must receive the completed Variance 

Request form, which includes the signatures of the Project Manager, and the QNQC Representative, 

within one week of the granting of the verbal approval. 

4.3 OUALITY ASSURA NCE SAMPLES 

Field quality assurance samples shall include one rinsate per geoprobe location, and one matrix spike 

duplicate for each analytical batch. 
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5.0 EQUIPMENT DECONTAMINATION 

Sampling equipment shall be decontaminated prior to transport to the sample field site and after all 

sampling is completed to limit the introduction of contaminants from equipment to sampled media and 

to protect worker safety and health. 

The decontamination of equipment that comes into contact with groundwater shall be a Level 11 

Decontamination as referenced in Section K. 11 of the SCQ and as described in Section 6.4.1 of the 

SCQ and Section 5.7.6 of SOP EM-GW-FO-201; "Groundwater Sampling Activities." Probing 

equipment that will not be in contact with the groundwater shall be decontaminated at Level I per SCQ 

procedures. 
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. 6.0 HEALTH&SAFETY 

EM Sampling Technicians shall conform to precautionary surveys performed by the personnel 

representing the Utility Engineer, Industrial Hygiene, and Radiological Control. Concurrence to 

applicable safety permits (indicated by the signature of each EM Sampling Technician assigned to this 

project) is expected by EM Sampling Technicians in the performance of their assigned duties. 

The EM Field Supervisor or the Lead Sampling Technician will ensure that each EM Sampling 

Technician performing sampling related to this project has read the.Programmatic Health and Safety 

Plan (PHSP) and the applicable surveys that protect worker safety and health. EM Sampling 

Technicians who do not sign these documents shall not participate in the execution of sampling 

activities related to the completion of assigned project responsibilities. A copy of applicable safety 

permits/surveys issued for worker safety and health shall be posted at each sample location and at the 

completion of the project, the completed forms shall be submitted for incorporation into the project 

files. 
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7.0 DISPOSITION OF INVESTIGATION-DERIVED WASTES 

During completion of sampling activities, EM Sampling Technicians may generate contact wastes, 

purge water, and decontamination waste. Following completion of sampling, the EM Sampling 

Technicians shall place contact wastes into properly labeled bags and disposition in accordance with 

appropriate FEMP waste'management policies. The EM Sampling Technicians shall decant 

decontamination solution into appropriate containers which will be ultimately transferred to Plant 8 for 

treatment. 
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8.0 DATA MANAGEMENT 

This data management plan will be implemented so infomtion collected during the investigation will 

be properly managed following completion of the field activities. As specified in Section 5.1 of the 

SCQ, sampling teams shall describe daily activities on the Field Activity Log (FAL) sufficient for the 

sampling team to reconstruct a particular situation without reliance on memory. Sample collection logs 

shall be completed according to instructions specified in Appendix B of the SCQ. 

8.1 VALIDATION . 
To assure appropriate documentation was completed during field activities and that documentation was 
completed correctly, field documentation shall be validated. . .  

Analytical data shall be validated upon receipt. Validation shall be performed to the highest ASL 

permitted by the data. 

The Data Quality Group shall provide to the Project Manager and to Analytical Data Management 

(ADM) copies of the summary reports listing validation qualifiers applied along with copies of the 

validated data sheets. All original validation summary forms and validation reports shall be submitted 

to ADM for permanent storage. 

8.2 PATA ENTRY 
.' Analytical data shall be received from the contract laboratory by electronic data transfer in a 

compatible format with the FEMP database and in hard-copy format. Hard-copy documents are kept in 

permanent storage in the Project Files; the electronic database is permanently archived in a neutral 

ASCII file format. 

FER\RAVSpSP\RAVSPSP.S9AMay 14,1997 3:16pm 20 



75 5 
FEMP-FUVS-PSP4rnAL 

Revision 0 
May 15, 1997 

9.0 REFERENCES 

U.S. Dept. of Energy, 1996a, "Integrated Environmental Monitoring Plan, Draft," Fernald 
Environmental Management Project, U.S. Dept. of Energy, Fernald Field Office, Cincinnati, OH. 

U.S. Dept. of Energy, 1996b, "Remedial Design Work Plan for Remedial Actions at Operable Unit 5," 
Fernald Environmental Management Project, U.S. Dept. of Energy, Fernald Field Office, Cincinnati, 
OH. 

U.S. Dept. of Energy, 1996c, "South Plume Removal Action Design Monitoring Evaluation Program 
Plan, System Evaluation Report for January 1, 1996-June 30, 1996," Femald Environmental 
Management Project, U.S. Dept. of Energy, Fernald Field Office, Cincinnati, OH. 

U.S. Dept. of Energy, 1995a, "Feasibility Study Report for Operable Unit 5," Fernald Environmental 
Management Project, U.S. Dept. of Energy, Fernald Field Office, Cincinnati, OH. 

U.S. Dept. of Energy, 1995b, "Proposed Plan for Operable Unit 5," Fernald Environmental 
Management Project, U.S. Dept. of Energy, Femald Field Office, Cincinnati, OH. 

FERU(AVS-PSPU(AVS-PSP.Smay 14. 1997 3:16pm 21 28 



i' 

APPENDIX A 

EVALUATION OF FRL EXCEEDANCES WHICH OCCUR 

OUTSIDE OF THE RESTORATION FOOTPRINT 



FEMP-RAVS-PSP4rnAL 
Revision 0 

. May 15..1997 

- A.l lntro duction 

Constituents (uranium and non-uranium) which will be used to assess the progress and success of the 

aquifer restoration have been assigned Final Remediation Levels (FRLs) in the Operable Unit 5 ROD 

and are referred to in this evaluation as FRL constituents. If an FRL constituent is detected in the 

Great Miami Aquifer at a concentration above its FRL, then it is referred to as an FRL exceedance. 

Data evaluation in support of the Integrated Environmental Monitoring Plan (IEMP, DOE 1996a) 

indicated that fourteen FRL constituents have had at least one FRL exceedance at some location outside 

of the restoration footprint, and north of the PRRS Administrative Boundary, Figure A.l-1. The 

fourteen FRL exceedances, which are the scope of this evaluation, are: manganese, fluoride, nitrate, 

cadmium, lead, zinc, antimony, arsenic, mercury, nickel, trichloroethene, silver, thorium-228, and 

thorium-232. As explained in the IEMP, FRL exceedances located outside of the restoration footprint 

will not be addressed by the planned configuration of pumping and injection wells designed for the 

aquifer restoration. A decision needs to be made on whether or not the exceedances outside of the 

restoration footprint are attributable to the FEMP and need to be monitored and remediated. 

The evaluation presented in this appendix reviews the Operable Unit 5 remedial investigation study 

groundwater data set, supplemented with groundwater data collected in 1994 and 1995 to further 

evaluate the nature of the 14 FRL exceedances located outside the restoration footprint. 

During the preparation of this PSP it was discovered that FRLs for two constituents (fluoride and lead) 

were not selected in accordance with the approved FRL development protocol found in the Operable 

Unit 5 Feasibility Study. 'The Operable Unit 5 Feasibility Study (Section 2, page 2-54) outlined two 

Cases for potential groundwater FRLs. These two Cases are: Case 1 which "considered a target risk 

level of 10-6 ILCR and an HI of 0.2 to a resident farmer," and Case 2 which "employed the MCLs, 

proposed MCLs and nonzero MCLGs as target cleanup values. For those COCs with no MCLs, 

proposed MCLS, or nonzero MCLGs, Case 2 considered a target risk level of lo-' and an HI of 0.2 to 

a resident farmer. " 

Case 2 was ultimately selected as part of the preferred alternative in the approved Operable Unit 5 

Proposed Plan and was subsequently utilized to establish the groundwater FRLs found in the final 

Operable Unit 5 ROD. Figure A. 1-2 (Process For Development of Groundwater FRLs) illustrates the 
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Case 2 FRL development process. In the OU5 FS process for the development of the fluoride FRL, 
the MCL for fluoride (4 mg/L) was inadvertently overlooked, and according to the approved Case 2 

development process the MCL should have been selected as the FRL; (the current FRL was 

inadvertently established based on the 95th percentile background concentration of fluoride, which is 

0.89 mg/L). 

In light of the approved Case 2 FRL development process, the current background based FRL for lead 

(0.002 mg/L) is also not appropriate. There is no MCL for lead and currently there are no toxicity 

data from which to derive specific health-based cleanup levels for leaf. The apparent reason for this 

lack of toxicity information is that the appropriate reference dose for lead is widely disputed among 

toxicologists. However, the 0.015 mg/L action level for lead was promulgated as a protective standard 

for all drinking water supplies nationwide. In the absence of additional toxicological data, it is 
reasonable to apply this standard as an appropriate lead cleanup level for the FEMP. DOE understands 

that U.S. EPA has adopted this approach for lead at a number of Superfund sites nationwide. 

The SDWA action level for lead was documented in the Operable Unit 5 Feasibility Study and ROD 

AR4R tables, however, since it was not a true MCL it was overlooked in the development of the lead 

FRL for groundwater. In the absence of an MCL for lead DOE believes that the SDWA health based 

action level of 0.015 mg/L is an appropriate substitute for the MCL. Appendix B presents modeling 

results evaluated to support the selection of the SDWA action level as the Final Remediation Level 

(FRL) for lead in groundwater. The modeling was conducted using the most recent version 

(version 99D) of the EPA's IEUBK model for lead. 

Based on the above information the evaluation lead and fluoride contained in this appendix (and 

summarized in Section 1 .O) was completed utilizing the MCL for fluoride (4 mg/L) and the SDWA 

action level for lead (0.015 mg5)  rather than the using the inappropriate background-based FRLs.' 

EPA, OEPA and DOE have agreed to change the groundwater FRLs for fluoride and lead, currently 

found in the OU5 ROD as follows: 

The groundwater FRL for fluoride will change from 0.89 mg/L (95th percentile background 
concentration) to 4 mg/L (MCL), and 
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m e  groundwater FRL for lead will change from 0.002 mgL (95th percentile background 
concentration) to 0.015 mg/L (Safe Drinking Water Act Action Level). 

A remedial design fact sheet pertaining to the changes in the groundwater FRL values for fluoride and 

lead is provided in Appendix C. 

A.2 Background 

. The aquifer restoration footprint, shown in Figure A.2-1, is the modeled non-retarded hydraulic 

capture zone which is predicted to result from the aquifer restoration under the 10-year restoration 

scenario presented in the Baseline Remedial Strategy Report for Aquifer Restoration '(Remedial Design, 

Task 1). The sue and dimension of the aquifer restoration footprint is dependent upon the amount and 

rate of pumping and/or injection which will be conducted to capture the 20 pg/L total uranium plume. 

In general, FRLs assigned for the cleanup are based on either a promulgated ARAR value, the 

95" percentile background concentration, the lowest reasonable .and achievable detection limit, or the 

risk based Preliminary Remediation Goal (PRG). A promulgated ARAR value takes precedence, 

unless background concentrations are higher than the ARAR value. If an ARAR does not exist for a 

constitueni, then the FRL is usually based on the 95" percentile background concentration or the PRG, 

whichever is higher. A detailed discussion of FRL development is provided in Section 2 of the 

approved Operable Unit 5 FS Report. 

As noted in the RD Work Plan, an evaluation of all existing non-Uranium groundwater data for final 
remediation level (FRL) exceedances located outside of the restoration footprint was a necessary part of 

the remedial design for the aquifer restoration. The focus of this evaluation was to determine if the 

non-uranium exceedances are attributable to the FEW, are one time occurrences, are persistent and of 

such magnitude that they require a modification of the uranium based groundwater remedy or require 

additional monitoring to determine what additional action, if any, should be taken. 

As mentioned above, there are 14 consfituents that have had an FRL exceedance outside of the aquifer 

restoration footprint and north of the Administrative Boundary for aquifer restoration. Concentration 

data were graphed at each of the exceedance locations to identify the persistence of the exceedance. To 

be conservative, the values'plotted on the graphs represent the greatest reported concentration for each 
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date of filtered and unfiltered samples, as well as n o d  and duplicate samples. Any large discrepancy 

between concentrations of the same constituent on the same date were noted on the individual graphs. 

If an exceedance was a one time occurrence and is no longer occurring, then there is no need to 

continue monitoring for the constituent or to remediate the location. If two or more sampling events 

following an exceedance indicate that concentrations are below the FRL, then the location will not be 

considered for further monitoring or remediation. The evaluation of each of the 14 constituents with 

FRL exceedances is described below. 

Bntimonv 
The FRL for antimony is 0.006 mg/L, which is an MCL under the Safe Drinking Water Act. FRL 

exceedances for antimony have been recorded at 5 locations (Monitoring Wells 2432, 3070, 2424, 

3423, and 2066) outside of the restoration footprint, Figure A.3-1. The FRL exceedances range from 

0.0245 mg/L to 0.116 mgL. Figures A.3-2 through A.3-6 show the concentration vems  sample date 

for the five different locations. 

Data from Monitoring Wells 2432, 3070, and 2424 (Figures A.3-2 through A.3-4 respectively) indicate 

that the FRL exceedance was a one time event and subsequent sampling indicates that the concentration 

is below the FRL, therefore monitoring for FRL exceedances of antimony at these locations is not 

necessary. However, Monitoring Wells 2432,3070, and 2424 will continue to be monitored for 

antimony as part of the IEMP RCRA Property Boundary Program. 

Data from Monitoring Well 2066 (Figure A.3-5) indicates that the last sampling event measured an 

FRL exceedance. This well is upgradient of the FEMP and has been used as a background well for the 

FEMP. Because of its upgradient location, the antimony exceedance is not attributed to the F E W ;  

therefore, it is proposed that no additional monitoring for antimony take place at Monitoring 

Well 2066. 

Data from Well 3423 (Figure A.3-6) indicates that the FRL exceedance for antimony was not a one 

time event. Given the location of this well the exceedance could be attributable to the FEMP and 

should be monitored. It is proposed that the task of sampling Monitoring Well 3423 for antimony be 

added to the IEMP. 
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Arsenic 

The FRL for arsenic is 0.05, which is an MCL established by the Safe Drinking Water Act. FRL 

exceedances for arsenic have been recorded at 10 locations (Monitoring Wells 2026,2036,2056,2105, 

2679, 3063, 3066, 3092, 3679, and 3678) outside of the restoration footprint, Figure A.3-7. 

Figures A.3-8 through A.3-17 are graphs of the concentration versus sampling date for the 10 different 

locations. 

At Wells 2026,2036,2056,2105, 3063, and 3092 (Figures A.3-8 through A.3-13 respectively), the 

last two (or more) sampling events indicate that arsenic concentrations are below the FRL. With the 

exception of Monitoring Well 3092, all of the wells are upgradient of the FEMP. The remaining four 

wells (3066, 3679, 2679 and 3678) are all located upgradient (north) of the former production area and 

Waste Storage Area (Figure A.3-7). FRL exceedances for arsenic at wells 3066, 3679, 2679,. and 3678 

are not one time occurrences (Figures A.3-14 through A.3-17, respectively). FRL exceedances for 

arsenic at these locations are not attributable to former F E W  operations because these locations are 

upgradient of the FEMP and therefore will not be monitored or remediated. It is proposed that with the 

exception of those wells currently being sampled as part of the RCRA Property Boundary Program, no 

additional monitoring take place outside of the Aquifer Restoration Footprint for arsenic. 

Cadmium 

The FRL for cadmium is 0.014 mg/L and is based on background which ranges from 0.0022 mg/L to 

0.014 mg/L (DOE 1994). FRL exceedances of cadmium have been recorded at four locations outside 

of the restoration footprint (Monitoring Wells 3898, 2733, 3067, and 2424), Figure A.3-18. The FRL 
exceedances range from 0.0155 mg/L to 0.0285 mg/L. 

At Wells 2424, 2733, 3067, and 3898 (Figures A.3-19 through A.3-22 respectively) the FRL 

exceedances for cadmium were one time occurrences. It is proposed that with the exception of those 

wells currently being sampled as part of the RCRA Property Boundary Program, no additional 

monitoring take place outside of the Aquifer Restoration Footprint for cadmium. 

Fluoride 

The FRL for fluoride is recorded as 0.89 mg/L in the OU5 ROD (DOE 1996a) and is based on 

background which ranges from 0.1 mg/L to 1.9 mg/L (DOE 1994). The MCL for fluoride is 4 mg/L. 
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The MCL value for fluoride was inadvertently overlooked in the development of the fluoride FRL. 

The fluoride MCL should be used as the FRL since MCLs, when higher than background, take 

precedence over background in the FRL development process. 

FRL exceedances of fluoride have been recorded at 16 locations outside of the restoration footprint, 

Figure A.3-23. The FRL exceedances range from 0.9 mg/L to 1.8 mg/L. When the MCL value is 

used as the FRL, there are no fluoride exceedances outside of the restoration footprint. 

EPA, OEPA and DOE have agreed to change the groundwater FFU, value for fluoride from 0.89 mg/L 

to 4 mg/L (see Appendix C). With this change, exceedances outside of the aquifer restoration footprint 

are no longer an issue. 

. 

- 
It is proposed that with the exception of those wells currently being sampled as part of the RCRA 

Property Boundary Program, no additional monitoring take place outside of the Aquifer Restoration 

Footprint for fluoride. 

Lead 
The FRL for lead is recorded as 0.002 mg/L in the OU5 ROD (DOE 1996a) and is based on 

background which ranges from < 0.001 mg/L to 0.002 mg/L (DOE 1994). The SDWA action level 

for lead is 0.015 mg/L. EPA, OEPA, and DOE have agreed to change the groundwater FRL value for 

lead from 0.002 mg/L to 0.015 mg/L (see Appendix C). Modeling results evaluated to support the 

selection of the SDWA action level as the Final Remediation Level (FRL) for lead in groundwater is 

provided in Appendix B. FRL exceedances of lead (based on 0.002 mg/L) have been recorded at 

26 locations outside of the restoration footprint, Figure A.3-24. The FIU exceedances range from 

0.0021 mg/L to 0.08 mg/L. Compared against the SDWA action level, exceedances have only been 

recorded at the five locations (Monitoring Wells 2056,2121,2122,2733, and 3070) as shown 

Figures A.3-25 to A.3-29. Three of these exceedances are located upgradient of the FEMP 

(Monitoring Wells 2056, 2121, and 2122). Two of the exceedances are located downgradient of the 

southern portion of the FEMP (Monitoring Wells 3070 and 2733). 

The lead exceedances recorded at the upgradient locations (Monitoring Wells 2056, 2121, and 2122) 

are not attributable to the FEMP. The exceedances recorded in the downgradient locations 3070 
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and 2733 could be attributed to the FEMP and should be monitored. Both locations are currently being 

monitored as part of the RCRA Property Boundary Monitoring network. 

Manganese 
The FRL for manganese is 0.9 mg/L and is based on background which ranges from 0.0043 mg/L to 

0.904 mg/L. FRL exceedances of manganese have been recorded at three locations outside of the 

restoration footprint (Monitoring Wells 2424,2436, and 2733), Figure A.3-30. The FRL exceedances 

range from 0.931 mg/L to 1.13 mg/L. Figures A.3-31 through A.3-33 show the concentrations versus 

sample date for Wells 2733, 2424, and 2436 respectively. 

The graph for Well 2733 (Figure A.3-31) indicates that the FRL exceedance fdr manganese was a one 

time occurrence. The graphs for Monitoring Wells 2424 and 2436 (Figures A.3-32 and A.3-33 

respectively) indicate that the FRL exceedance for manganese was not a one time event and given their 

location the exceedances could be attributed to the FEW. These two locations outside of the aquifer 

restoration footprint should be monitored for manganese. Both locations (Monitoring Wells 2424 and 

2436) are currently being monitored as part of the RCRA Property Boundary Monitoring network. 

Mercurv 
The FRL for mercury is 0.002 mg/L, which is an MCL established by the Safe Drinking Water Act. 

One location (Monitoring Well 2091) had a one time FRL exceedance which was outside of the 

restoration footprint (Figure A.3-34). , Figure A.3-35 shows the concentration versus sample date for 

this location. As the graph illustrates, six sampling events subsequent to the one detection indicate that 

mercury levels at this location are below the FRL. It is proposed that no additional monitoring for 

mercury outside of the aquifer restoration footprint be conducted, above and beyond what is already 

being conducted as part of the RCRA Property Boundary Monitoring Program. 
-. 

Nickel 

The FRL for nickel is 0.1 mg/L, which is an MCL established by the Safe Drinking Water Act. FRL 
exceedances for nickel have been recorded at two Monitoring wells (3092 and 2067) outside of the 

restoration footprint (Figure A.3-36). The FRL exceedances range from 0.218 mg/L to 0.26 mg/L. 

Figures A.3-37 and A.3-38 show the concentration versus sample date for the two different locations. 

These figures indicate that the FRL exceedance for nickel at both locations was a one time occurrence. 
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It is proposed that no additional monitoring for nickel outside of the aquifer restoration footprint be 

conducted, above and beyond what is already being conducted as part of the RCRA Property Boundary 

Monitoring Program. 

Nitrate 

The FRL for nitrate is 11 mg/L and is based on background which ranges from 0.014 mg/L to 

24.9 mg/L (DOE 1994). FRL exceedances of nitrate have been recorded at six locations outside of the 

restoration footprint, Figure A.3-39. The FRL exceedances range from 11.1 m g 5  to 24.9 mg/L; 

within the range used to define background. Five of the six locations with FRL exceedances 

(Monitoring Wells 2036,2123,2098, 3099, and 2026) were used to define background in 1994. 

Concentration versus sample date plots for Monitoring Wells 2036,2123,2098, 3099, and 2026 are 

provided in Figures A . 3 4  through A . 3 4  respectively. 

Well 2091 is the only location with an FRL exceedance outside of the restoration footprint that was not 

also used to define background in 1994. Figure A.3-45 is a concentration versus sample date plot for 

Well 2091. This well is located east of the F E W  near State Route 128 in an agricultural area. It is 

believed that this exceedance is due to fertilizer or other agricultural activities and is not FEMP related. 

It is proposed that no additional monitoring for nitrate outside of the aquifer restoration footprint be 

conducted, above and beyond what is already being conducted as part of the RCRA Property Boundary 

Monitoring Program. The nitrate exceedances located outside of the aquifer restoration footprint are 

judged to either be within the range of values used to define background, or not attributable to former 

production at the FEMP due to their location relative to known agricultural areas. 

Silver 

The FRL for silver is 0.005 mg/L, which is a proposed MCL under the Safe Drinking Water Act. One 

location outside of the restoration footprint, Monitoring Well 2036 which is located upgradient of the 

FEMP, had a one time FRL exceedance, Figure A.346. Figure A.347 shows the concentration 

versus sample date for this location. It is proposed that no additional monitoring for silver outside of 

the aquifer restoration footprint be conducted, above and beyond what is already being conducted as 

part of the RCRA Property Boundary Monitoring Program. 
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Tnchloroethene 

The FRL for Trichloroethene is 0.005 mg/L, .which is an MCL established by the Safe Drinking Water 

Act. One location (Monitoring Well 3051) had a one time FRL exceedance which was outside of the 

restoration footprint (Figure A.3-48). Figure A.3-49 shows the concentration versus sample date for 

this location. 

Well 3051 was plugged and abandoned and replaced by Monitoring Well 31217. Figure A.3-50 is the 

concentration versus sample date graph for trichloroethene data collected at Well 31217. The data 

indicates that no exceedances of trichloroethene have been detected in this well. It is proposed that no 

additional monitoring for trichloroethene outside of the aquifer restoration footprint be required, above 

and beyond what is already being conducted as part of the RCRA Property Boundary Monitoring 

Program. 

Thorium-228 and Thorium-232 

Both thorium-228 and thorium-232 have been detected outside of the restoration footprint at 

concentrations above their FRL (Figure A.3-51). The FRL for thorium-228 and thorium 232 is 

4 pCi/L and 1.2 pCi/L, respectively. These exceedances occurred at only one location (Monitoring 

Well 2092) north of the Administrative Boundary for aquifer restoration. Figures A.3-52 and A.3-53 

show the concentration versus sample date for thorium-228 and thorium-232, respectively. These 

figures indicate that the detections were one time occurrences which took place on 04/24/90. 

Subsequent sampling events indicate that the concentrations are below the FRL. It is proposed that no 

additional monitoring for thorium-228 or thorium-232 outside of the aquifer restoration footprint be 

conducted, above and beyond what is already being conducted as part of the RCRA Property Boundary 

Monitoring Program. 

zinc 
The FRL for zinc is 0.021 mg/L and is based on background which ranges from 0.0087 mg/L to 

0.021 mg/L (DOE 1994). FRL exceedances of zinc have been recorded at 12 locations outside of the 

restoration footprint, Figure A.3-54. The FRL exceedances range from 0.0238 mg/L to 0.124 mg/L. 

Figures A.3-55 through A.3-66 show the concentration versus sample data for the twelve locations. 

FRL exceedances for zinc at Monitoring Wells 2426, 2431, 3733, and 2432 (Figures A.3-55 
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through A.3-58 respectively) were one time occurrences. The last two or more sampling events at each 

location indicate that concentrations are below the FRL. It is proposed that no additional monitoring 

for zinc be conducted at these four locations. 

FRL exceedances at Monitoring Wells 2051,3431, 3066, and 2733, were not one time occurrences, 

but the last two or more sampling events at each well indicated that no FRL exceedance was present 

(Figures A.3-59 through A.3-62). It is proposed that no additional monitoring for zinc be conducted at 

these four locations. 

FRL exceedances at Monitoring Wells 2066,2424,3091, and 3051, were not one time occurrences 

Figures A.3-63 through A.346 respectively. Monitoring Well 2066 is located upgradient of the FEMP 

former Production Area and the Waste Storage Area. Therefore, zinc exceedances at this location are 

not attributable to the F E W .  It is proposed that no additional monitoring for zinc be conducted at 

Monitoring Well 2066. As mentioned earlier, Monitoring Well.3051 has been plugged and abandoned 

and replaced with Monitoring Well 31217. It is proposed that groundwater monitoring for zinc be 

conducted at Monitoring Wells 2424,3091, and 31217. All three of these wells are currently being 

monitored as part of the RCRA Property Boundary Monitoring Program. 

A.4 Conclusions 

Of the 50 FRL constituents listed in the OU5 ROD, 14 have had at least 1 FRL exceedance outside the 

restoration footprint and north of the Administrative Boundary. The fourteen constituents are 

manganese, fluoride, nitrate, cadmium, lead, zinc, antimony, arsenic, mercury, nickel, trichloroethene, 

silver, thorium-228, and thorium-232. Of these fourteen constituents; 

Mercury, nickel, trichloroethene, silver, thorium-228, and thorium-232 can be dismissed from 
further monitoring outside the restoration footprint because the FRL exceedances were a one 
time occurrence with subsequent data indicating concentrations below the FRL. 

Fluoride can be dismissed from further monitoring outside the restoration footprint because the 
exceedances were identified using an FRL based on a background value of 0.89 mg/L. The 
MCL for fluoride is 4 mg/L. EPA, OEPA and DOE have agreed to change the groundwater ' 

FRL value for fluoride from 0.89 mg/L to 4 mg/L (see Appendix C). When fluoride detects 
are compared against the MCL, no FRL exceedances result. 
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Nitrate can be dismissed from further monitoring outside the restoration footprint because the 
FRL exceedances are either within the range used to define background andor not attributable 
to the FEMP. 

Arsenic can be dismissed from further monitoring outside the restoration footprint because the 
FRL exceedances are not attributable to the F E W .  

Many of the lead exceedances can be dismissed from further monitoring outside of the 
restoration footprint because they were identified using an FRL based on a background value of 
0.002 mg/L. The SDWA action level for lead is 0.015 mg/L. The SDWA action level has 
been selected to guide the restoration (see Appendix C). It is proposed that the decision to 
monitor and remediate outside of the restoration footprint (as well as to monitor the restoration 
within the footprint) for lead be based on the SDWA action level. Using the SDWA action 
level does not eliminate all of the FRL exceedances for lead, but it does eliminate a majority of 
them. 

Exceedances for antimony, manganese, cadmium, zinc and lead, at several locations outside of 
the aquifer restoration footprint, are not one time occurrences and due to their location relative 
to the FEMP could be attributable to the F E W .  Therefore they cannot be dismissed from 
further monitoring at this time. 

. 

The RCRA property boundary monitoring program cuhently monitors the majority of the locations 

where potentially FEMP related and persistent FRL exceedances are found outside of the aquifer 

restoration footprint. OnIy three of the identified exceedance locations are currently not being 

monitored by the RCRA Property Boundary Program; Monitoring Well 3423 for antimony, Monitoring 

Well 2436 for manganese, and Monitoring Well 3091 for zinc. It is proposed that quarterly sampling 

at these locations for the noted FRL constituents be added to the scope of the IEMP. The quarterly 

sampling will continue for a period of one year at which time data will be evaluated to determine the 

need for additional actions at these locations. 
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APPENDIX B 

This Appendix presents modeling results evaluated to support the selection of the SDWA action level of 

15 pg/L as the risk-based final remediation level (FRL) for lead in groundwater. The modeling was 

conducted using the most recent version (version 99D) of the EPA's IEUBK Model for lead 

(Publication B285.7-15-2, PB93-963511 , February, 1994). Because of the absence of published 

toxicity criteria (reference doses and cancer slope factors), commonly acceptedsrisk algorithms for 

direct exposure could not be used to develop an FRL for lead in groundwater. Site-specific and model 

default parameters for lead in air, water, soil, dust, diet, paint, and other sources were used to predict 

blood lead levels in children 6 months to 7 years old. 

' * 

The IEUBK Model for lead looks at a target-blood lead level in conjunction with a biokinetic slope 

factor. The model uses various exposure inputs to estimate a geometric blood lead level and a plausible 

distribution of blood lead concentrations. It is a risk assessment tool frequently used to evaluate 

exposure to lead for children in a residential setting. Preliminary remediation goals can also be 

developed using the model by combining available site-specific information and the model's various 

default parameters. 

The model was run using three scenarios of model input parameters for soilldust: 

1) Model default of 200 mgkg for soil and dust concentration equal to the default for soil 

2) Site-specific background concentration of 26.4 mg/kg for surface soil (95th percentile) and dust 
concentration equal to the soil concentration 

3) Site-specific background concentration of 26.4 mg/kg for surface soil and model's 
multisourcing technique to estimate the dust concentration. 

Groundwater concentrations utilized or determined were as follows: 

a) 2.0 pg/L - current background based lead FRL 

b) 15.0 pg/L - SDWA Action Level for lead 

c) Concentration corresponding to the EPA established action level of 5 percent of children with 
estimated blood lead level > 10 pg/dL (Le., the blood lead level of concern) 

FERRAVSPSP\RAVS-PSP.S~ay 14.1997 631pm B- 1 
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All other'defaults for the model were used. A summary of the results of the analysis are provided in 

Table B-1 . Modeling output for each model run is provided in Attachments B1 through B9. 

TABLE B-1 

MODELING RESULTS 

Predicted Percent of 
Drinking Water Soil Input Dust Input Geometric Mean Population Exceeding 

Model Input Concentration Concentration Concentration Blood Lead Level 10 pgldL Level of 
Run Scenario (mgflrg) (mg/kg) bddu Concern 

1 l a  2.0 200 200 3.6 1.31 

2 lb 15.0 200 200 4.5 4.15 

3 I C  18.0 200 200 4.7 5 

4 2a 2.0 26.4 26.4 1.6 0 

5 2b 15.0 26.4 26.4 2.7 0.22 

6 2c 43.0 26.4 26.4 4.7 5 

7 3a 2.0 26.4 28.5 1.7 0 

8 3b 15.0 26.4 28.5 2.7 0.23 

9 3c 43.0 26.4 28.5 4.7 5 

As shown in Table €3-1, Scenarios lb, 2b, and 3b utilized the SDWA action level for lead (15 pg/L) as 

the drinking water concentration in conjunction with the various other input parameters indicated 

above. All of the "b" Scenarios indicate that the SDWA action level is an appropriate, health 

protective level for lead in groundwater at the FEMP in that they predict the action level of 5 percent of 

the child population with blood lead levels exceeding 10 pg/dL will not be reached. Of particular note 

are the results of Scenario l b  using the 15 pg/L water concentration, along with the IEUBK default 

concentrations for lead in soil and dust (both set at 200 mgkg which is about an order of magnitude 

higher than the actual site background concentration in soil of 26.4 mgkg). The Scenario l b  results 

indicate that less than 5 percent (4.15 percent) of the potentially exposed child population would have 

blood lead concentrations greater than the 10 pgldL level of concern. Scenarios IC, 2c, and 3c have 

been bolded in Table B-1 because they show the combinations of water, soil, and dust concentrations 

which reached the action level of 5 pefcent of the child population exceeding the 10 pgldL level of 

concern. ~ l l  the dripking water concentrations for the "c" Scenarios are greater than the SDWA action 

level of 15 pg/L. This further substantiates the protectiveness of the SDWA lead action level of 
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15 p g L  and validates its' use ils the Final Remediation Level (FRL) for lead in groundwater at the 

FEW. 
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APPENDIX c 

REMEDIAL DESIGN FACT SHEET - 
GROUNDWATER FRLs FOR FLUORIDE AND LEAD 



OVER- 
This Remedial Design Fact Sheet documents a change to 
the Operable Unit 5 Record of Decision (ROD) established 
groundwater Final Remediation Levels (FRLs) for fluoride 
and lead. 

The groundwater FRL for fluoride will change from 
0.89 mg/L (background concentration) to the Safe 
Drinking Water Act (SDWA) establiied Maximum 
Contaminant Level (MCL) of 4 mg/L. 

The groundwater FRL for lead will change from 
0.002 mg/L (background concentration) to the SDWA 
established Action Level of 0.015 mg/L . 

Note that these FRL changes pertain only to the 
groundwater FRLs, soil and surface water FRLs for 
fluoride and lead will remain consistent with those 
established in the Operable Unit 5 ROD (DOE 1996). 

Both changes are consistent with the FRL selection process 
outlined in the Operable Unit 5 Feasibility Study. The need 
for these changes was discovered during the design process 
for preparing the detailed design for the Operable Unit 5 
Great Miami Aquifer Remedy. These particular FRL 
changes have been identified as "non-significant post-ROD 
changes," as they do not significantly alter the scope, 
performance or cost of the remedy. This optional Fact 
Sheet was prepared in accordance with US EPA's Guide to 
Addressing Pre-ROD and Post-ROD Changes (OSWER 
Publication 9355.3MFS-4, April 1991), which 
accommodates refinements to the remedy discovered to be 
necessary after ROD signature. 
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-- As identified in the 
Operable Unit 5 Feasibility Study, the intent of the 
groundwater FRL selection process was to utilize the 
regulatory standards of MCLs, proposed MCLs, or nonzero 
MCL Goals (MCLGs) as target cleanup values. For those 
Constituents of Concern with no MCLs, proposed MCLs, 
or nonzero MCLGs, a Target Risk Level of lo5 and a 
Hazard Index of 0.2 to a resident farmer was considered. 
If the background concentration or analytical detection limit 
for a particular constituent was higher than the established 
regulatory standard or risk based concentration then the 
background or analytical detection limit was selected. 

Fluoride: In the development of the groundwater FRL for 
fluoride, the MCL for fluoride (4 mgL) was inadvertently 
overlooked. According to the FRL selection process, the 
fluoride MCL is the appropriate value for the FRL. 
Because the MCL was overlooked, the groundwater FRL 
for fluoride, presented in the Operable Unit 5 ROD, was 
inadvertently established based on the background 
concentration of fluoride, which is 0.89 m g L  

Lad: In the development of the groundwater FRL for 
lead, the Safe Drinking Water Act Action Level for lead 
(0.015 m a )  was inadvertently overlooked. According to 
the FRL selection process, the action level should have 
been considered for the groundwater FRL. However, 
because the action level is not a promulgated MCL, the 
EPA and OEPA requested that DOE support the selection 
of this value for the groundwater FRL by deriving a risk- 
based remedial level utilizing existing data and established 
models for evaluating lead exposure. DOE utilized the 
EPA's Integrated Exposure Uptake Biokinetic Model 
(IEUBK) for Lead in Children, Publication 9285.7-15-1, 
U.S. EPA, February, 1994. The IEUBK model results 
confirmed that the SDWA Action Level of 15 pg/L is an 
appropriately conservative value for the groundwater FRL 
for lead at the FEMP. 

With these refinements, the Operable Unit 5 groundwater 
remedy continues to provide remediation levels for the 
Great Miami Aquifer that are health protective. The 
changes enhance the Operable Unit 5 groundwater remedy 
in that they correct inconsistencies in the application of the 
FRL selection process and provide more realistically 
achievable groundwater FRLs for fluoride and lead. 

For additional information concerning these changes please 
contact Mr. Gary Stegner, DOE FEMP Public Affairs at 
(513) 648-3153 or refer to the Restoration Area 
Verification Sampling Program Project Specific Plan, 
Appendices A and B. This Plan is located at the FEMP 
Public Environmental Information Center, JAMTEK 
Building, 10845 Hamilton-Cleves Highway, 
Harrison, Ohio 45030, Telephone: 513-738-0164 or 0165. 
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