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REPLY TO THE ATTENTION OF: 

HRE-8J 

Mr. J .  P h i l l i p  Hamric 
United S t a t e s  Department of Energy 
Feed Materials Production Center 
P.O. Box 398705 
Cincinnati , Ohio 45239-8705 

R E :  U . S .  DOE FMPC 
OH6 890 008 976 

Dear Mr. Hamric: 

On September 14 and 15, 1993, the United S ta tes  Environmental Protection 
Agency (U.S. E P A )  conducted a Comprehensive Groundwater Monitoring Evaluation 
( C M E )  a t  the United S ta tes  Department of Energy Feed Material Production 
Center (OH6 890 008 976) i n  Fernald, Ohio. The purpose of the  CME was t o  
determine the  f a c i l i t y ' s  compliance w i t h  S t a t e  standards for  owners and 
operators of hazardous waste treatment, s torage,  and disposal f a c i l i t i e s ,  
s p e c i f i c a l l y  OAC 3645-65-90 through 3745-65-94. 
per ta in  t o  groundwater monitoring. 

The above noted regulations 

U.S. E P A  determined t h a t  there  were no violat ions pertaining t o  groundwater 
monitoring a t  the  time of the inspection. 
were noted. 

However the following def ic iencies  

1) Monitor Well 3106: The concrete pad appeared t o  be loose and  
" f loa t ing"  and  must be replaced; 

2 )  Monitor Well 3431: The concrete pad appeared t o  be loose and 
" f loa t ing"  and must be replaced; and 

3)  Monitor Well 3070: The te f lon  hose attached t o  the  dedicated pump 
was crimped and damaged. I t  must be replaced. 

U.S. E P A  .has the  following reommendations. 

1 )  Bumper guards should be ins ta l led  around a l l  monitor wells 
involved i n  the  rout ine R C R A  monitoring program. Considering the 
p o s s i b i l i t y  of a well being damaged by farm or  construction 
equipment the bumper guards appear as  an appropriate  precaution 
for  longevety of the wells;  and 
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2 )  .To increase comparabi 1 i t y  
dedicated sampling pumps 
representa t ive  sampl es , s 
save sampling time. 

2 

among samples a l l  wells should have 
n s t a l l e d .  T h i s  w i l l  provide more 
mplify decontamination procedures, and 

I f  you have any questions concerning 
Mr. James Sar ic  of my s t a f f  a t  (312) 886-0992. 

he above matter,  please contact  

Sincerely yours, 

Joseph M: Boyle, Chief 1 
RCRA Enforcement Branch 

cc: Mike Savage, OEPA 
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I. GENERAL INFORMATION 

A. Pumose 

The purpose of this report is to document the results of a Comprehensive Groundwater Monitoring 
Evaluation (CME) conducted at the Fernald Feed Materials Production Center (FMPC), Fernald, 
Ohio. A CME is an in depth evaluation of the groundwater monitoring program employed at a 
facility that manages hazardous waste in a surface impoundment, landfill or land treatment unit. A 
CME is designed to evaluate a facility's compliance with state hazardous waste groundwater 
monitoring regulations contained in Ohio Administrative Code (OAC) Rules 3745-65-90 through 
3745-65-94, and 40 CFR SubpXt F. 

B. Site InsDection 

A site inspection of the facility was conducted on September 14 and 15, 1993, by representatives of 
the United States Environmental Protection Agency (U.S. EPA) and the Ohio Environmental 
Protection Agency (OEPA). James S k c  represented U.S. EPA and Mike Proffitt represented OEPA 
Southwest District Office, Division of Ground Water. The facility was represented by Allen Lydic, 
Kathy Nickel, Mark Cherry, and Kathy Little of the United States Department of Energy (U.S.  
DOE). 

C. Information Sources 

This report is based upon an extensive record review and the inspection of the facility conducted on 
September 14 and 15, 1993. In addition to correspondence contained in OEPA and U.S. EPA files 
and information gathered during the inspection, the following documents provided information upon 
which this report is based: 

Spieker, A., 1968. Ground Water Hydrology and Geology of the Lower Great Miami River, 
Ohio. USGS Professional Paper 605-A. 

U.S. DOE, 1987, RCRA Ground Water Monitoring Report, Volume 3- Round 3, Dames and 
Moore, March 1987 

U.S. DOE, 1987, RCRA Ground Water Monitoring Report, Volume 4- Round 4, Dames and 
Moore, May 1987 
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. .&.,&S. DOE. 1987. Characterization Investigation Study, Roy F Weston, November 1987 .. I_._ 

U.S. DOE. 1988. RCRA Ground Water Monitoring Report. Volume 5- Round 5, Dames and 
Moore. November 1987 

u.S. DOE, 1988. Remediation Investigation Feasibility Study Work Plan, Advanced Sciences 
Incorporated. March 1988 

U.S. DOE, 1988. RI/FS Quality Assurance Project Plan, Volume V,  Advanced Sciences 
Incorporated, March 1988 

U.S. DOE, 1988, RCRA Ground Water Monitoring Report, Volume 6- Round 6, 
Westinghouse Materials Company of Ohio, March 1988 

U.S. DOE, 1989, Ground Water Quality Assessment Program Plan Revision 1, Westinghouse 
Materials Company of Ohio, March 1989 

U.S. DOE, 1989, RCRA Part B Permit Application, September 1989 

U.S. DOE, 1990, Feed Materials Production Center RCRA Annual Report (partial submittal), 
March 1990 

Planing Research Corporation Environmental Management, Inc., June 26, 1989, CME for 
U.S. DOE FMPC, Fernald, Ohio 

U.S. EPA, 1989, Notice of Violations for FMPC Fernald, Ohio OH6890008976 

OEPA, 1990, CME for U.S. DOE FMPC, Fernald, Ohio 

U.S. DOE, December 1991, Groundwater Monitoring Plan 

U.S. DOE, July 1993, PSP for the Routine Groundwater Monitoring Program Along the 
downgradient Boundary of the FEMP 

U.S. DOE , August 1993, Operations and maintenance Plan for the FEMP Monitoring Well 
' Network 

OEPA, September 10, 1993, Directors Final Findings and Orders 
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D. Inspection Checklists 

Attached to thrs report are the Resource Conservation and Recovery Act (RCRA) Inspection 
Checklists: Appendix A; Comprehensive Ground Water Monitoring Evaluation Worksheet, Appendix 
A-1; Facility Inspection Form for Compliance With Interim Status Standards Covering Ground Water 
Monitoring, and Appendix A-2; Inspection Compliance Form For A Facility Which Has Determined 
It May Be Affecting Ground Water Quality, all of which were filled out for The RCRA regulated 
units at the Facility. The inspection checklists were also used to determine compliance with the 
Alternate Groundwater Monitoring Program (AMP). 

II. SITE HISTORY AND OPERATIONS 

FACILITY NAME: U.S.DOE Feed Materials Production Center, Fernald, Ohio 

EPA I.D. NUMBER: OH6 890 008 976 

A. Facilitv Location 

'The FMPC facility is located 20 miles northwest of Cincinnati in the town of Fernald, Ohio 
(Figure 1). The facility occupies approximately 1,050 acres in a rural and agricultural setting. There 
are two surface water bodies in the FMPC site area: Paddys Run, an intermittent stream which 
recharges the sand and gravel aquifer, flows near the western boundary of the site; and the Great 
Miami River is approximately one (1) mile east of the site. 

Much of the information presented below was presented in the 1989 CME prepared for the United 
States Environmental Protection Agency (U.S. €PA) by Planning Research Corporation 
Environmental Management, Inc. (PRC). According to the CME, PRC obtained this information 
from the Remediation Investigation/Feasibility Study (RI/FS) work plan (DOE, 1988), RUFS Quality 
Assurance Project plan (QAPP)(U.S. DOE), 1988), and the Characterization Investigation Study (CIS) 
reports (U.S. DOE 1987). 

B. Facilitv Description 

The FMPC manufactures metallic uranium fuel elements, target cores, and other uranium products for 
use in reactors for. U.S. DOE. Past activities also included processing small amounts of thorium. In 
addition, thorium from other facilities is stored at the facility. The RI/FS QAPP gives a detailed 
discussion of plant operations. 

The FMPC site (Figure 2) is divided into three general areas: the Production Area, the Waste 
Pit/K65 area, and the suspect areas.- 
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The waste storage area (Waste PitK65 Area) was the principal waste storage area at the FMPC 
facility. This &a includes six waste storage pits and is located in the northwest portion of the 
facility. 

There currently exist some 48 RCRA hazardous waste units throughout the waste pit/K-65 area, the 
production area, and other suspect areas (Table 1 ) .  However. U.S. DOE is currently submitting 
information and negotiating with OEPA to reduce the number of RCRA regulated units at the facility. 

C. Regulatory History 

U.S. DOE began operations at the FMPC in early 1950 when National Lead of Ohio (NLO) entered 
into a contract to operate the facility. National Lead of Ohio operated the facility from 1951 to 
January 1,  1986. At that time, Westinghouse Materials Company of Ohio (WMCO) began-managing 
the facility under contract to U.S. DOE until December 1 ,  1992. Currently, the facility is being 
managed under the Fernald Environmental Management and Restoration Contract which is led by 
Flor-Daniel. All production operations at the FMPC offically ceased in 1991. 

The FMPC is subject to RCRA regulations because (1) it stores hazardous waste in numerous tanks 
and containers and (2) disposed of hazardous waste in land based disposal units after November 1980. 
However, facility compliance with the RCRA regulations that apply to storage and handling of 
hazardous substances is outside the scope of U.S. EPA’s CME. The CME focused on the OAC 
3745-65-90 through OAC 3745-65-94 and 40 CFR Subpart F regulations that apply to the land based 
disposal units, and compliance with the September 10, 1993, OEPA Directors Final Findings and 
Orders. 

On December 2, 1988, U.S. DOE, the United States Department of Justice, and the Ohio Attorneys 
General’s Office entered a Consent Decree. The groundwater issue discussed in this document 
concerned U.S. DOE’S preparation of an acceptable Ground Water Quality Assessment Progrim Plan 
(GWQAPP). The first draft of this document was reviewed by OEPA; and U.S. DOE was given 45 
days to incorporate OEPA’s comments into the final draft GWQAPP. 

The FMPC’s groundwater detection monitoring program for Waste Pit No.4 began in August 1985. 
Initial background concentrations were established based on data from four sampling rounds from 
August 1985 through November 1986. U.S. DOE confirmed, based on statistical comparisons, that 
the FMPC facility could be affecting groundwater quality and notified U.S.EPA of such on November 
13, 1987. On November 25, 1987, U.S. DOE submitted a groundwater quality assessment program 
plan (GWQAPP) to U.S.EPA stating that Waste Pit No.4 would be assessed as part of the site’s 
ongoing RI/FS. However, U.S. EPA noted several inadequacies with the plan, and U.S. DOE 
submitted a revised GWQAPP on March 23, 1989. 

in June 1989, PRC conducted a Comprehensive Ground Water Monitoring Evaluation of the FMPC 
program. The span of the CME begins in 1985 with the installation of monitoring wells for Waste 
Pit No, 4, and ends with the 1988 Round 6 RCRA Ground Water Quality Assessment Program 
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.iWUU No. i 

- 
I A B L E  

FERNAID ENVIRCUMEYTAL MANAGEMENT PROJECT 
HazarOOuS Yaste Management Units ( H W s )  

Fire iraining Faciii:y 

- (Removeo) 

XVnU No. 3 Vaste Oil Storage in Garage 

HUMU No. 4 

.-:MU No. 5 

HW No. 6 

Drum Storage Area Near Loaaing Dock (Lab Bldg) 

D r u n  Storage Area Soutn of U-26 (Lab Bldg) 

Drummed HF Residue/Associated Storage Areas Inside Plant L 

HWU No. 7 Orunned HF Residue/Associated Storage Areas Northuest of Plant 4 

HHQ) No. 8 

HHQ) No. 9 Nitric Acid Rail Car and Area 

Orunned HF Residue/Associated Storage Areas South o f  Cooling Towers 

H W  No. 10 NAR System Conponents 

H W  No. 1 1  Tank Farm S u r p  

H W  No. 12 

H W  No. 13 

HWJ No. 14 

H U U  No. 15 

HWJ No. 16 

H U U  No. 17 

H W J  No. 18 

HWJ No. 21 

HWJ NO. 22 

HW No. 23 

Uheelabrator (Bldg 66) 

Wheelabrator Oust Collector (Bldg 66) 

Box Furnace 

Oxidation Furnace #1 

Primary Calciner 

Plant 8 East D r u n  Storage Pad 

Plant 8 West Drun Storage Pad 

Hilco Oil Recovery 

Abandoned S u r p  West of Pilot Plant 

Well Drilling Storage Area 

H U U  No. 25 

HW No. 26 

HUU No. 27 

H U U  No. 28 

H W  No. 30 

HHQ) No. 31 

H W  No. 32 

H W  No. 36 

H W  No. 38 

' ) I  -. (Removed) 

FERNAID ENVIRaOQYIM PROJECT 
Hazardous Uaste )(aneeerent Units (Hyus) 

( c a n t i d )  

Plant 1 Storage Building (Eldg 67) 

Detrex Still 

Waste Pit No. 4 

Tram Thermal Liquid Incinerator 

Bariun Chloride Salt Treatment Facility 

Tank f o r  Bulk Storage Solvents, 1-5 

lank f o r  Bulk Storage Solvents, T-6 

Storage Pad North of Plant 6 

HF lank Car 

I 

C:\WSl\DOCS\HUULIST CLM 
S e p t d r  15, 1993 

> 
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TAGLE 1 ,*- .. .. . . 
: . . ~, 

.-mwe& r l  (Removeo) 
f i 

HUMU No. 40 3io-Surge Lagoon 

HUMU No. 41 Sludge Orying Beds 

HVnU No. 42 vaste Pit NO. 5 

2 I '  (Removed) 

(Removes) 

H W  No. 45 US1 No. 5 

HW No. 46 Uranyl Nitrate Tanks (NFS Storage Area) 

HW No. 47 Uranyl Nitrate Tanks (North of Plant 2)  

H W  No. 48 Uranyl Nitrate Tanks (Southeast o f  Ptant 2) 

H W  No. 49 Uranyl Nitrate Tanks (Digestion Area) 

H U M U  No. 50 Uranyl Nitrate Tanks (Raffinate Eldg) 

HUW No. 51  Experimental Treatment Facility (ETF) 

HUHU No. 52 North and South Solvent Tanks (Pilot Plant) 

H U 4 1  No. 53 Safe Geometry Digestion S u r p  (Plant 1) 

c:\yps1\wcs\HwL~sl CUI 
September 15, 1593 *, 
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..innual Repon for FY-1988 for FMPC I’aste Pit 4. The CME concluded wi th  the following 
violations: 

1) The initial background period continued over 16 inonrhs. not the 12 months specified 
(OAC 37-65-92(D)( 1)); 

2) The orieinal ” detection monitoring wells completed in the till (TP- designated wells) were 
constructed in test pits but not cased in a manner that would maintain the integrity of the 
monitoring well (OAC 3745-65-9 1(C)); 

3) During detection monitoring, water level measurements were not taken at each well for each 
sampling period (OAC 3745-65-92(€)); 

4) U.S. DOE did not immediately resample the ground water after the first semiannual detection 
monitoring period (round 5), when statistically significant changes were detected in the’ water 
quahtv. The wells were resampled in round 6. but there is no indication that samples were split 
or that statistical determinations were made (OAC 3745-65-93(C)(2)); 

5) The assessment monitoring wells selected to monitor the till aquifer are located at the 
perimeter of the waste pit area, but not adjacent to Waste Pit No. 4. These perimeter‘wells are. 
not sufficient to determine the concentrations of hazardous constituents (including RCRA 
hazardous constituents or other hazardous constituents of concern )Le., uranium) in the ground 
water (OAC 3745-65-93 (D)(4)(b)) or characterize the contaminant plume 
(OAC 3 745- 70- 1 4( C) (4)) ; 

6) The locations of the assessment monitoring wells completed in the till aquifer do not define 
the extent of the contaminant plume; no additional plans are presented in the GWQAPP or 
annual report for investigating the outer boundary of the plume past the perimeter wells 
(OAC 3745-65-93@)(4)(a)); 

7) The GWQAPP does not specify sampling or analytical procedures for all constituents, 
specifically TOX and TOC (OAC 374565-93(D)(3)(b); 

8) DOE faded to adequately implement portions of the assessment program by not conducting 
the required analyses in sampling rounds 1 and 2 as specified in the GWQAPP (OAC 
3745-65-93(D)(4)); and 

9) The annual report for the assessment program did not include the analytical results for 
several wells listed in the GWQAPP (OAC 3745-65-94(B)(2)). 
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On April 9. 1990. OEPA conducted a CME with the following violations: 

1) The .FMPC has not defined the extent of the contaminant plume. Perimeter wells used in the 
detection monitoring program have shown contamination. however, FMPC has not submitted 
any data to show that the Groundwater Assessment Program has been able to define the extent 
of-the contaminant plume (OAC 3745-65-93 (D)(4)(a)); 

2) The FMPC has not determined the concentarations of teh hazardous waste constituents in the 
groundwater. The FMPC has not submitted any data concering the concentrations of these 
constituents to OEPA (OAC 3745-65-93 (D) (4)(b)); 

3) Annual groundwater Monitoring reports should be submitted to OEPA by March first of each 
year. FMPC has not submitted any annual groundwater monitoring reports to OEPA 
(OAC 3745-65-75p)); and 

4) FMPC has failed to submit the RCRA Groundwater Assessment Program annual report on 
March 1, 1990. FMPC has not calculated the rate of migration of hazardous waste or 
hazardous waste constituents in the groudwater during the reporting period. FMPC was to 
include this informatio in the 1989 Annual Groudwater Assessment Monitoring Proigram 
Report, which was to be submitted to OEPA by March 1, 1990 (OAC 3745-65-94@)(2)). 

In December 1991, U.S. DOE submitted a Groundwater Monitoring Plan (GMP) to OEPA for 
approval. This plan outlined U.S. DOE’S approach for RCRA groundwater monitoring at the facility, 
which included establishing Waste Management Areas and using three lines of monitoring wells to 
meet the RCRA groundwater monitoring requirements. 

Through dialogue with OEPA it became apparent that the GMP could not meet the substantive 
requirements of 40 CFR Subpart F. However, considering the extensive site-wide groundwater 
monitoring investigations on-going under CERCLA, which had been in progress since 1988, and the 
fact that the RCRA and CERCLA programs were duplicating efforts, U.S. DOE proposed that an 
Alternate approach be established for the RCRA groundwater monitoring program. 

On May 12, 1993, U.S. DOE submitted a letter to 0EPA.requesting an Alternate groundwater 
Monitoring Program (AMP) be established pursuant to OAC 3745-65-90(D), which included both a 
routine RCRA monitoring program and information gathered during the CERCLA investigations. 

On September 10, 1993, OEPA issued Directors Final Findings and Orders which approved an 
alternate groundwater monitoring system for RCRA groundwater monitoring at the FEMP 
(Appendix B). The AMP allows for the quarterly monitoring of 33 wells along the facility boundary 
and encompasses all data from the CERCLA Remedial Investigation for Operable Unit 5. 

10 



111. SITE AXD REGIONAL GEOLOGY 

The information concerning site ana regional geology or the FMPC site has been obtained from the 
1989 CME prepared by PRC and the 1990 CME prepared bv OEPA. Most of the avadable geologic 
information is synthesized in the Hvdrogeologic Studv of FMPC Discharge to the Great Miami River. 
U.S. DOE. 1988. In addition. U.S. DOE is in the process of conducting a site-wide RI/FS that 
includes the advancement of severai hundred soil borings, installation of hundreds of monitoring 
wells. and groundwater modeling. The general regional geologic setting is described by the 
topography, bedrock geology, and surtlcial geology. The site-specific geologic setting focuses on the 
two surficial geologic units: ( 1 )  surface till ana (2) underlying outwash sand and gravel deposits. 

A. Regional Geology 

The topography in the FMPC area consists of a relatively flat glacial till plain approximately 580 feet 
above mean sea level (MSL) between several bedrock outcrops that reach elevations of over 800 feet 
MSL. The FMPC is located on the glacial till plain. The surface elevation of the glacial deposits 
ranges from 600 feet west of the FMPC to 540 feet at the Great Miami River east of the site 
(Figure 3). 

The geology of the FMPC area generally consists of 150 to 200 feet of Pleistocene age glacial 
deposits overlying Ordovician shale bedrock (Figure 4). The bedrock consists of predominantly 
flat-lying Ordovician shale with thin, interbedded layers of limestone. This shale is part of the 
Cincinnatian Series and has a total thickness of approximately 800 feet. Prior to the glacial events of 
the Illinoisan and Wisconsin Periods, the ancestral Great Miami River eroded the bedrock surface and 
created an entrenched valley approximately 200 feet deep. This bedrock valley is 1/2 to 2 d e s  wide 
with a broad flat bottom and steep walls forming a "U" shape. During the subsequent Illinoisan and 
Wisconsinan (Pleistocene) glacial events, the valley was filled with glaciofluvial sand and gravel 
deposited by the melt waters of the retreating glaciers. Interbedded in the sand and gravel deposits 
are glacial till deposits of limited areal extent consisting of poorly sorted pebbles and cobbles in a clay 
matrix. 

B. Site Geology 

The geology of the FMPC site consists of a surficial glacial till unit overlying the regional glacial 
outwash deposit below. The glacial till is approximately 20 to 40 feet thick, with the base of the till 
generally at 540 feet MSL. The till composition vanes both horizontally and vertically. In general, 
the till consists of low permeability silty clay with some sand and pebbles. Within the till are lenses 
of highly permeable sand and "flowing sands" (unconsolidated sand which tends to fill the interior of 
the hollow stem auger during drilling). To the east and south, the till grades into a silty sand deposit 
described as Pleistocene lake deposit. The till unit is extensive to the north and west to at least the 
limits of the boring program. However, Paddys Run has eroded the glacial till in the northwest and 
the glacial lake deposit in the southwest, exposing the underlying sand and gravel outwash deposit. 
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Underlving the glacial till and lake deposits is a sequence of highly permeable sand and gravel 
outwash deposits approximately 160 feet thick. with the base at about 380 feet MSL. In the vicinity 
of the waste pit and western production area. this sand and gravel unit is reported to be divided by a 
3 oreenish-black silty clay approximately 10 to 20 feet thick and commonly referred to as the "blue 
clay". However, based on the boring logs generated from the RI/FS, this unit is not contiguous and 
instead may represent several discontinuous clay units at approximately the same elevation. Thus it 
would not be considered an aquitard. 

C. Regional Hvdrogeology 

As with the geology described above, most of the available regional hydrogeology information is 
synthesized in the Hydrogeologic Study of the FMPC Discharge to the Great Miami River Study 
(U.S. DOE, 1988). The hydrogeology of the sand and gravel unit has been reasonably well defined, 
however, the hydrogeology of the glacial till unit is very complex and has not been completely 
characterized. In addition, surface water bodies play a large role in the regional and site 
h ydrogeology . 

The regional hydrogeology consists of a highly permeable glacial outwash sand and gravel aquifer 
within a bedrock valley. Portions of the sand and gravel aquifer are overlain by low permeability 
glacial till and lake plain aquifer. Since the glacial till aquifer is not regionally extensive, it is not 
discussed in this section. 

Groundwater in the sand and gravel buried valley aquifer (Great Miami Aquifer) flows from the west, 
north, and east toward the intersection of several buried bedrock valleys (Figure 5).  Groundwater 
exits in this area by flowing southwest through a branch of the buried valley aquifer near New 
Baltimore, Ohio. The Southern Ohio Water Company (SOWC) pumping wells produce a pronounced 
and persistent cone of depression and alters the natural ground water flow significantly. 

The hydrogeologic characteristics of the sand and gravel buried valley aquifer have been reported by 
Spieker (1968). Transmissivity values range from 4,700 to 67,000 square feet per day (ft2/day). 
Spieker estimated the storage coefficient to be about 0.2. Individual wells in the area are capable of 
pumping up to 3,000 gallons per minute (gpm). U.S. DOE has recently completed a pump test in the 
sand and gravel aquifer which may more accurately estimate transmissivity. 

Two surface water bodies are of concern in the FMPC site vicinity: Paddys Run and the Great 
Miami River. Paddys Run, an intermittent stream that extends along the entire western edge of the 
FMPC, receives surface water runoff and seep water from the waste pit area. When Paddys Run is 
filled with surface water, it flows south and eventually discharges to the Great Miami River. The 
northern stretch of Paddys Run is underlain by the glacial till deposit, which impedes (to some extent) 
surface water recharge to the underlying sand and gravel aquifer. The southern reach of Paddys Run 
has eroded through the glacial till, and surface water freely recharges the sand and gravel aquifer. 
The Great Miami River is a major surface water body approximately 4000 feet east of the FMPC. 
This river flows southwest and exhibits meandering patterns with sharp directional changes over short 
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D. Site Hvdrogeoloev 

The site hydrogeology consists of 2 aquifers: a perched aquifer in the surticiai glacial till unit, 
underlain by a highly permeable regional sand and gravel buried valley aquifer. Under an RI/FS 
study, the facility has completed several wells in each aquifer: " 10()0" series wells are completed in 
the glacial till aquifer, whereas "2000", "3000", and "4000" series wells are completed in the 
regional sand and gravel aquifer. 

The hydrogeology of the surficial glacid till aquifer is very complex in regard to both the 
composition of the hydrogeologic unit (and sub-units within the till) and the ground water flow 
pattern. The till is a very complex glacial unit with numerous lenses of sand and gravel. Some of 
the sand lenses are very loose and under pressure; these areas are termed "flowing sands." 
Insufficient information is available to determine the lateral extent and interconnection between the 
sand lenses. In any event, these lenses can act as significant pathways of ground water (and 
contaminant) migration. During the RI/FS field activities, slug tests were performed of the till wells 
to define horizontal hydraulic conductivity. The hydraulic conductivities range from a relatively high 
value (1.6 x 10" cm/sec) to a relatively low value (2.5 x lod cm/sec). Additional slug tests were 
conducted in till monitoring wells during the summer of 1993, but the results are not yet available. 

The entire till aquifer is a perched aquifer because unsaturated sand and gravel occurs between the t i l  
and the underlying saturated buried valley sand and gravel aquifer. No information is available 
regarding the amount of recharge the till aquifer contributes to the underlying sand and gravel quifer 

The occurence of groundwater in the till is also very complex. Some wells are dry whereas other 
wells in the same area and of equal depth contain water. In addition, the water table elevations in 
some wells located in the waste pit area fluctuate greatly over time, while other wells in the Same 
general area have relatively constant water table elevations. 

PRC constructed a contour map of the water table elevations in the till wells for May 1988 (water 
table elevations were obtained from the RUFS database). The contour shows a pronounce ground 
water mound centered around Waste Pit No.4. The water table map prepared by PRC is in general 
agreement with the water table map presented in the Ground Water Quality Assessment Program 
&ud Report for Round 6, 1988 (Figures 6a and 6b). PRC also used information from the database 
(DOE, 1989f) to contour water levels of subsequent months. These maps showed that the ground 
water mound dissipates in the fall and winter, but that a ground water high still remaining in the area 
of Waste Pit No.4. 

The groundwater in the sand and gravel aquifer basically is unconfined (the lower portion of this 
aquifer may be semiconfined depending on the characteristics and extent of the blue clay). Ground 
water flow in the sand and gravel aquifer is generally to the east (Figure 7) at an estimated rate of 70 
feetlyear. 
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IV. RCRA GROUND WATER MONITORING PROGRAM 

Information concerning the RCRA Hazardous Waste Ground Water Monitoring program is based 
upon all ground water data submitted to OEPA through the Round 6 1988 sampling; the Ground 
Water Quaiitv Assessment Program Plan (U.S.  DOE. 1989) submitted to Ohio €PA; the Groundwater 
Monitoring 'Rlan (U.S. DOE. 1990): the Project Specific plan for the Routine Groundwater 
Monitoring Program Along the Downgradient Boundary of the FEMP (U.S. DOE, 1993), and the 
September 10, 1993, OEPA Directors Final Findings and Orders. 

A. Groundwater Monitoring History 

The Fernald FMPC began its RCRA ground water monitoring program in August 1985. Round one 
sampling, which included sampling 43 monitoring wells, began in August 1985 and was completed in 
January 1986. 

The second round of sampling was completed in May 1986. This phase, as well as al l  following 
phases to date, occurred over a shorter period of time than that of round 1. This round included 
sampling 42 monitoring wells. Round 3 was completed in August 1986 and included sampling 42 
monitoring wells. Round 4 was Completed in November 1986. This round included sampling 40 
monitoring wells on and off site. Round 5 was completed in May 1987 and included 41 monitoring 
wells. Round 6 was completed in December 1987 and included sampling 40 monitoring wells. 
Monitoring wells used for the individual sampling rounds are listed in Table 2. 

During the first year, DOE was to sample the RCRA monitoring wells quarterly in order to establish 
background concentrations as described in 40 CFR 265.92 b 3 c l  (OAC 37-65-92 (D)(l)). The first 
sampling round was extended over a 5 month period, and the next three sampling rounds occurred at 
3 month intervals. The total period of time used to establish background concentrations was 16 
months. 

A statistical analysis was completed following Round 5 on the groundwater indicator parameters 
comparing upgradient and downgradient monitoring wells at Waste Pit No. 4. These analyses wefe 
done in accordance with procedures defined within Appendix IV of 40 CFR 264, the Technical 
Enforcement Guidance Document, and as required by 40 CFR 265.93 and OAC 3745-65-93. 
Consistent with these requirements, the Cochran's Approximation to the Behrens-Fisher Student's 
T-Test was employed to compare background and downgradient monitoring data for select Detection 
Program wells. Statistical analysis was completed comparing background till well 1012 to 
downgradient wells 1019, 1021, and 1022. Similarly, statistical analysis was completed comparing 
background well SW-2 to downgradient wells 2019, 3019, 2021, and 2022. These downgradient 
wells were selected for comparison because of their close proximity to Waste Pit No. 4 
(U.S. DOE, 1989) 

The results of the statistical analysis completed on the first four rounds of RCRA Detection 
Monitoring appear in Appendix E-I1 of the RCRA Part B Permit Application, 1989. 
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In general. the statisticai evaiuation indicated the r'ollowing for the glacial till unit: 

Total Organic Carbon I TOC) concentrations significantly increased in all downgradient wells. 

In all downgradient weils pH significantly decreased in cornpanson to the upgradient well. 

Specific conductance significantlv increased in two of the three downgradient wells (Wells 
1019 and 1022) as compared to ;he upgradient well. (U.S.  DOE. 1989) 

The statistical evaluation of the data collected from the background and downgradient wells in the 
sand and gravel aquifer indicated to following: 

Specific conductance significantly increased in all downgradient wells as compared to the 
background well. 

pH significantlv decreased in one downgradient well (Well 3019) as compared to the 
background well. (DOE. 1989) 

Once DOE established that a significant change in ground water quality had occurred, additional 
0 uround water samples from those downgradient wells where a significant difference was detected 
should have been resampled as described in 40 CFR 265.93(~)(2) (OAC 3745-65-93 (c)(2)). DOE dic 
not resample the monitoring wells until round 6. 

Currently, U.S. DOE samples 33 monitoring wells, defined under the AMP, quarterly for the Target 
Analyte List of constituents in Table 3.  

B. Monitoring Well Locations 

The RCRA detection monitoring system is no longer used because the facility operates under 
assessment monitoring as specified in the September 10, 1993, OEPA Directors Final Findings and 
Orders. The RCRA Alternate Monitoring Program (AMP) is an assessment monitoring program 
which uses all of the data gathered in the CERCLA Remedial Investigation for Operable Unit 5 plus 
33 monitoring wells along the east and south property boundaries of the FEMP. The AMP well 
locations are discussed in the Project Specific Plan for the Routine Groundwater Monitoring Along 
the Downgradient Boundary of the FEMP (U.S. DOE, July 1993). 

The AMP monitoring wells, identified on Figure 8 are as follows: 

Thirty-three monitoring wells completed in the sand and gravel aquifer (Great Miami Aquifer) 
located along the eastern and southern boundaries of the FEMP. (2051, 2070, 2106, 2398, 
2417, 2424, 2426, 2429, 2430. 2431, 2432, 2733, 2754, 3067, 3069, 3070, 3106, 3398, 
3417, 3424, 3425, 3426. 3429. 3431. 3432, 3733, 4067. 4398, 4424, 4425, 4426, and 4432) 
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Inorganics: 
A 1 u mi nu m 
Barium 
Calcium 
Copper 
Lead 
Mercury 
Potassium 
Silver 
Vanadium 

General Chemistry: 
AI kal inity 
Fluoride 
Phenois 
Sulfate 
Total Organic Carbon (TOC) 

Volatile Organics: 
1,l-Dichloroethane 
1,l. 1-Trichioroethane 
1,1,2,2-Tetrachloroethanne 
1,2-Dichloroethylene 
1,2-Dichloropropane 
2-Hexanone 
Acetone 
Brornodichiorornethane 
Brornornethane 
Carbon tetrachloride 
Chloroethane 
Chloromethane 
Dihrornochlorornethane 
Methylene chloride 
Tetrachloroethene 
Total xylenes ' 

Trichloroerhene 
Vinyl chloride 

Radiological: 
Gross Alpha 
Radium-228 
Thorium-230 
Total Uranium 
Uranium-238 ~'. 

Routine Ground\t.:iter hlonitorine Procram 
.\ueust I. 1Y93 

Page 7 

TABLE 3 
TARGET ANALYTE LIST 

A n t i mo n v 
Beryllium 
Chromium 
Cyanide 
lMagnesium 
Molybdenum 
Selenium 
Sodium 
Zinc 

Arsenic 
Cadmium 
Cobalt 
Iron 
.Manganese 
Nickel 
Silicon 
Thai I iu rn 

Ammonia Chloride 
Nitrate PH 
Phosphorous (total) Specific conductance 
Sultide Temperature 
Total Organic Halogens (TOX) Total Organic Nitrogen (TON) 

1 , 1-Dichloroethene 
1,1,2-Trichloroethane 
1,2-Dichloroethane 
1,2-Dichioroethene (total) 
2-Butanone 
&Methyl-2-Pentanone 
Benzene 
Bromoform 
Carbon disulfide 
Chlorobenzene 
Chloroform 
cis- I ,3-Dichloropropane 
Ethyl benzene 
Styrene 
Toluene 
tm-l,3-Dichloropropene 
Vinyl acetate 

Gross Beta 
Technetium-99 
Thorium-232 
Uranium-234 
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Radium 226 
Thorium-228 
Total Thorium 
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FIGURE. 8 
ROUTINE GROUXDWATER JIONITORIIUG LOCXTIOIUS 
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The 2000. 3000, and 4000 series wells are completed in the Great Miami Aquifer at depths indicated 
in figure 9. 

C. Monitoring Well Installation and Construction 

Monitoring wells were installed and constructed consistent with the Site-Wide CERCLA QAPP 
(SCQ). A diagram illustrating monitor well construction is included in Figure 10. 

The well casings are four-inch diameter. 316 stainless steel with flush-thread joints. 
The well screens are 5-15 feet in length and constructed of stainless steel with a 0.01 inch slot. 
Screen sand pack material is medium or coarse quartz sand, which was determined by the sieve 
analysis completed on the lithologic materials. Volclay grout was used to seal the annular space. A 
five-foot length of l/4-inch iron pipe was used as a protective casing, which was fitted with a hinged 
cap, hasp and lock. A mixture of cement, sand, and potable water was placed between the well riser 
and the outer protective casing to a height just below the drain hole. The top of the inside casing was 
finished with a stainless steel cap. A three-foot by three-foot four-inch concrete apron was installed 
around the protective casing. 

V. SAMPLING AND ANALYSIS PLAN 

A. Review of Plan 

All monitor wells were purged and sampled for selected site-specific parameters using sampling 
procedures specified in SCQ Section 6.2. All analyses were conducted by a contracted laboratory 
using procedures which meet the standards for the analytical support levels as established in the SCQ. 

B. Field Inspection 

Groundwater sampling was observed at wells 3067, 4067, 2431 during the site inspection. The 
sampling team followed appropriate procedures in the SCQ, the Project Specific Plan for the FEMP 
Boundary wells, and the Operation and Maintence Plan for the FEMP Monitoring Well Network. 

C. Groundwater Ouality 

Round 6 sampling confirmed groundwater was impacted by Pit 4. Elevated levels of sodium, sulfate, 
total dissolved solids, conductivity, gross alpha, gross beta, radium, uranium, phenolics, chloride, 
nitrate, potassium, strontium, and 1, 1,l trichloroethane were noted by Ohio EPA when compared to 
background (Tables 4a, 4b, 4c, 4d). Though not all of these parameters are RCRA hazardous waste 
constituents, all solid waste originating from a RCRA regulated unit which has RCRA hazardous 
waste disposed of in it are hazardous wastes subject to assessment monitoring 40 CFR 261.3(c)(2)(i). 
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The Target Analvte List or constituents to be sampied as part of the AMP encompass Groundwater 
Quality Parameters, Groundwater Contamination Parameters. Drinking Water Parameters. and other 
Site-Specific Parameters. 

VI. RCRA Groundwater Assessment Monitoring Program 

The Fernald FMPC was placed into assessment phase monitoring on November 13, 1987, when DOE 
notified U.S. €PA that a release from Waste Pit No. 4 had been confirmed. 

DOE designed a Ground Water Assessment Program Plan (GWAPP) to fulfill requirements in 40 
CFR 265 Subpart F (OAC 3745-65-90). After several revisions, a GWAPP was agreed upon by Ohic 
EPA, U.S. EPA, and DOE in March 1989. 

VII. RCRA Alternate Groundwater iMonitoring Program 

Under the September 10, 1993, OEPA Final Directors Findings and Orders, U.S. DOE was required 
to monitor thirty-three wells along the eastern and southern property boundaries of the FEMP. The 
AMP also requires incorporation of all groundwater data gathered during the CERCLA Remedial 
Investigation for Operable Unit 5. 

U.S. DOE must submit annual reports to OEPA documenting the rate and extent of contamination. 
However, the Remedial Investigation Report for Operable Unit 5, which is scheduled to be submitted 
on June 24, 1994, will be the first determination of the rate and extent of contamination. 

VIII. SITE INSPECTION 

A site inspection was conducted on September 14 and 15, 1993, by James Saric (U.S. EPA) and Mike 
Proffitt OEPA-SWDO to determine the structural integrity of the 33 RCRA monitoring wells used in 
AMP. The monitoring wells which were inspected were 2051, 2070, 2106, 2398, 2417, 2424, 2426, 
2429, 2430, 2431, 2432, 2733, 2754, 3067, 3069, 3070, 3106, 3398, 3417, 3424, 3425, 3426, 3429, 
3431, 3432, 3733, 4067, 4398, 4424, 4425, 4426, and 4432. 

All 'monitoring wells inspected were in a similar condition. They were protected with a locking metal 
casing, and set in a concrete pad. All casings were locked and in good condition. 

Groundwater sampling was observed at wells 3067, 4067, 2431 during the site inspection. The 
sampling team did an excellent job sampling the wells, and correctly followed the procedures of the 
SCQ, the Project Specific Plan for the FEMP Boundary wells, and the Operation and Maintence Plan 
for the FEMP Monitoring Well Network. 
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IX. COMPLIANCE STATUS S C M M A R Y  

This section ot  the Comprehensive Ground Water Monitoring Evaluation evaluates the Fernald 
FMPC's compliance in con-junction wi th  Ohio hazardous waste regulations and the Code of Federal 
Regulations. 

A .  VIOLATIONS 

There were no violations noted during the inspection. For additional information, the attached RCRA 
checklists should be consulted. 

B. DEFICIENCIES 

The following deficiencies were noted during the inspection. 

Monitor Well 3106: 

Monitor Well 3431: 

Monitor Well 3070: 

The concrete pad appeared to be loose and "floating" and must be 
replaced ; 

The concrete pad appeared to be loose and "floating" and must be 
replaced; and 

The teflon hose attached to the dedicated pump was crimped and 
damaged. It must be replaced. 

C. RECOMMENDATIONS 

Based upon the monitor well inspection U.S. EPA recommends the following; 

1) Bumper guards should be installed around all monitor wells involved in the 
routine RCRA monitoring program. Considering the possibility of a well being 
damaged by farm or construction equipment the bumper guards appear as an 
appropriate precaution for longevety of the wells. 

To increase comparability among samples all wells should have dedicated 
sampling pumps installed. This will provide more representative samples, 
simplify decontamination procedures, and save sampling time. 

-3=. ..: . . 34 :0040,  



COMPREHENSIVE GROUXD-FVATER MONITORING 
EVALUATION WORKSHEET 

b. RCRA Pan B p e m t  appiicauon? 
c. Correspondence between the owner/operator and appropriate agencies or 

citizen's groups? 
d. hviously conducted facility lnspecnon reports? 

f. Regonal hydrogeoiogc, geologc, or soil repons? 
g. The facility's Sampling ana Analysis Pian? 

e. Faciiity's contractor reports? - 

h. Ground-water Assessment Program dutline (or Plan, 1 f the f a c i  1 i ty 1 s 1 n 

1. Other (specify) A L T E R N A T F  MONITCRING PLAN r , I l A l  
assessment monitoring)? 

J - 

The r b ~ o w i n g  1 worksheets have 'ken designed to assist the enfor.cer;ient officer/ 
iechnicai reviewer in evaluating the ground-water monitoring system a n  owner/operaror 
uses to collect and analyze samples of ground water. The focus of the worksheets is 
technical adequacy as it relates LO obtaining and analyzing representative samples of 
0 Oround water. The basis of the worksheets is the final RCRA Ground Water Monitoring 
Technical Enforcement Guidance Document which describes in detail the aspects of 
D uround-water monitoring which EPA deems essential to meet the goals of RCRA. 
Appendix A is not a regulatory chetkiist. Specific technical deficiencies in the 
monitoring system can, however, be related to the regulations as illustrated in Figure 4.3 
taken from the RCRA Ground-Water Monitoring Compliance Order Guide (COG) 
(included at the end of the appendix). The enforcement officer, in developing an 
enforcement order, should relate the technical assessment from the worksheets to the 
reda t ions  c using Figure 4.3 from the COG as a guide. 
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Comprehensive Ground- Water Monitoring Evaluation 
I. Office Evaluation Technical Evaluation of the Design of the 

Ground-Water Monitoring System 

A. Review of Relevant Documents 

1. What documents were obtained prior to conducting the inspection: 

a. RCRA Pan A Errnit aoulication? 

Y/N 

Y 
I 

Y = YES N S = NOT SPECIFIED 
= NO * = COMMENT XUMBE4 
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8.  Evaiuation of the  O w n e r d  perator's Hyarogeuiogic .Qsessment 

i f  Did h e  owneriopcraror KSC b e  foilowing direc: rccnniques in rhc hydrogcoiogc 
assessment: 

3. h g s  0 1  

b. Matends tess (e.g.. g a n . s i t c  anaiyses. standard pcnemnon tests. CK.)? 

c. ?iezometer instaliation f o r  vater levei Zeasurenencs z t  different 
a.Sluq t es t s?  cieocns: 

soli bonngs/rccic conngs (docuncnrcd by a proiessionai geoiogst. 
soil scientist, or aeoxecnnical enaineerj? 

e. Pump tests? 

f .Geochemical anaiyses of soil sampies? 
E. Other (suecify) (e.n., hydrochemical diagrams and wash analysis) 

2. Did the owner/operator use the following indirtct techniques t o  supplement 
d i  rect t e c h  i que data : 

a. Geophysical well logs? 
b. Tracer studies? 
c. Rcsistiviry andor elcctromagnenc conductance? 
6 Seismic Survey? 
e. Hydraulic conductivity measurements of cons? 
f. Aerial photography? 
g. Ground pcneuating radar? 
h. Other (specrfy) 

- 
3. Did the owner/operator document and present the raw data from the site 

hydrogeologic assessment? 
~ 

4. Did the owncr/opcrator document methods (criteria) used to comlate and analyze 
the information? 

5.  Did the ownerloperntor prepare the following: 

-~ 

a. Narrarive description of gcoiolsy? - -- 
b. Geologic moss sections? 
c. Geologic and soil maps? 
d. Boringkoring logs? 
e. Scrucrurt contour maps of the differing water bearing zone and confining layers? 
f. Narrative description and calculation of ground-water flows? 

Y/N 
I 

N 
N 

N 
Y 

'i 

Y 
h1 

Y 

Y 
Y 

N 
N 

Y 

Y 

Y 
Y 

V 

Y 
Y 

A-2 
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~~ 

g. Water ublc/potcnnomcmc map? 
h. Hydroiogc CTOSS sections? 

if yes. cces rnis map iilusmte: 
a. Su5cia i  geology features? 
b. Smams, riven, fakes, or wcdands near the facility? 
c. Discnargmg or rccnarg'ing weils near me facility? 

7. Did the owner/operator obtain a regional hydrogeologic map? 

If yes, does this hydrogeologic map indicate: 
a. Major arcas of rtchargddischarge? 
b. Regional ground-water flow chection? 
c. Potenaomcmc contours which arc consisunt with observed water lwei 

elevations? 

8. Did the owner/operator a facility site 

If yes, dots the site map show: 
a. Regulated units of the facility (e.g., IandfiU mas, impoundments)? 
b. Any sceps, springs, stmUns, ponds, or wetlands? 
c h c a t i o n o f  monitoring wells, soil brings.  or test pits? 
d. How many regulated units does the facility have? 48 

If mort than one rtgulated unit then, 
Does the waste management area encompass all regulated units? 
Is a waste management area delineated for each regulated unit? 

C. Characterization of Subsurface Geology of Site 

1. Soil boring/tcst pit program: 

a. Werc the soil boringdtcst pits performed under the supervision of a -qua1 i f i e  

b. Did the owncr/operator provide documentauon for sclccung the spacing for 

c. W e n  b e  bonngs dnllcd IO the deph of the fust confining unir below the 

professional? 

br ings?  

uppcnnost zone of saturation or ten feet into bedrock? 
d. Indicate the method(s) of dnlling: 

0 0 4 3  

% S O 2  

Y 

Y 

Y 

Y 

Y 

V 

Y 

Y 
- 

Y 

Y 

Y 

Y 

Y 

NA* 

Y 

Y 

Y 

OWPE 
A 4  



. c 5 3 . 2  

I - I y m j  
1 -Auger (hollow or solid stern) - 

- 

I. n o w  wert the sampies obtained (check methoa[s j) 
X Split spoon - 

Mud row 
Reverse mtary 
Cable tool 
Jcrang 

IN 

1 I Other (specify) 
e. Were continuous samoie comes  taken? 

1 

s- I I 
r .. 

- Shelby tube, or similar 
Rock coring 
Ditch sampling 

- 
- 

Ocher (explain) 
g. W e n  the conanuous sample conngs ioggd by a qualified professional in 

h. Dots me field bonng log include the iollomn intomauon: 
Y geology? 

Y 
Y 

4 e o l o g i c  observations? 
-Drilling observations? 

i. Wen the following analytical tests performed.on the core samples: - 

N Mineralogy (cg., microscopic tests and x-ray diffraction)? 
Petrographic analysis: 

ri -degree of crystallinity and cementation of mamx? 
--degree of somng, size fraction (i.c.. sieving), textural variations? 
--rock rype( s)? 

N 
' 

I r, r-l p 7' I N . ... ~ 

OWP 
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--soil cype? 
-approximate ouik gcocncmsay ? 
+xisunce oi m c r o s m c m s  mat may criecr or inacatc r ? ~ a  flow? 

Failing head tests? 
Static head tests? 

S e d i n  g measm men ts ? 
Y 

Column drawings? 

D. Verification of Subsurface Geological Data 

1. Has the owncr/operator used indirect geophysical methods to suppicmcnt gwlogicai 
conditions between borehoie locations? 

2. Do the number of brings and anai@cal data indicate that the confining Layer 
displays a low enough permeability to i m p k  the migration of contaminants to any 
stratignphically lower water-bearing u n i t s ?  

3. Is the confining layer laterally continuous across the entire site? 

4. Did the owedoperator consider the chemical compatibility of the site-specific 

- _  

waste rypes and the geologic materials of the confining layer? 
- 

5. Did the geologic assessment address or provide means for resolution of any 
information gaps of geologc data? 

6. Do the laboratory data comborate the field data for petrography? 

7. Do the laboratory data corroborate the field data for mineralogy and subsurface 
geochemistry? 

E. Presentation of Geologic Data 

I. Did thc owner/opcrator present geologic cross sections of the site? 

2. Do cross sections: Go45 
a. identify the types and characteristics of the gcoiogic materials present? 
b. define the contact mnes between different geologic matcnals? 
c. note the mnes (#high ~ I=-. permcabrlity or fkm? 
d. p v e  &taxied borehole informaaon including: 

Y 

N 

u 

N 

Y 

Y 

NA 

NA 

Y 

Y 
Y 

Y 

OWPl 



iocaaon of boxrnoit? 
ciepri.1 o i  termination? 
iocation o i  Scr t tn  (lf appiicable)? 
deptb of Lonc(s) of saturation? 
oaclaul procam! 

3. Did the owncr/operator provide a topographic map which WBS msauctai by a 
licensed surveyor? 

4. Docs the topographic map provide: 

a contours at a maximum interval of two-feet? 
b. locations and illusoations of man-made f e a w s  (e.g., parking IOU, factory 
buildings, drainage ditches, storm drain, piptlines, CIS.)? 

c. dcscnpaons of nearby water bcd~es? 
d descriptions of off-si= wcils? 
e. sire boundancs? 
f. individual RCRA units? 
g. delineation of the waste management area(s)? 
h. well and borrng locations? 

5. Did the owner/opcrator provide an aerial photograph depicting the dtt and sdjacent 
off-site features? 

6. Dots the photograph clearly show surface water bodies, d j a a n t  municipalities, md 
residences and arc these cleariy labelled? 

:. Identification of Ground-Water Rowpaths 

1. Ground-water flow dirtction 

a Was the well casing height measured by a licensed survtyor 00 the nearest 0.01 

b. Wen the well water level measurements taken within a 24 hour pCriod? 
c. Were the well water level measurements taken ta the nearest 0.01 foo t?  
d Wen the well water lcveis allowed U) stabilize after consrmction urd 

e. Was the water level infonnaaon obtained from ( c k k  rppropnatc a): 

- f o o t ?  

. 

development for a minimum of 24 hours prior to measuremenu? 

multiple piemmeten placed in single borrhde? - 
G O t G  vcrrically nested p i t z ~ m c t t n  in closely spaced rcparaoc .. 

boreholes? - 
X monitoring wells? - - 

9 5 0 . 2  

Y/N 1 

-1 
Y 

Y 

Y 

Y 

Y 

Y 

Y 

NA 
V 

Y 

Y 

Y 
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i. Did the owncrjopcrator proviac construceon dctaiis for the piczomc:trs? 
g. How w c x  b e  static water icvcis m a s h  (check m=rhod(s]). 

’/ Elecmc waur sounder - 
W e n d  tape 

*Airline 

Pi 

0 Other (explain) 
h. Was the weil water level meaSurtd in weus with quivalent screened intervals at 

an equivalent depth below the saturated zone? 
1. Has the ownerloperator provided a site water table @otenaomearc) contour map? 
If yes, 
Do the potentiorncmc contours appear logical and accurate based on . 
topography and presented dam? (Consult water level data) 

Y 
Y 

Y 
Are ground-water flow-lines indicated? 

Can hydraulic gradients be estimated? 

N 
Y 
Y 

Art static water icvcis shown? 

j. Did the owner/operator develop hydrologc cross sections of the verncd flow 

k. Do the owncr/operator’s flow nets include: 
component across the site using mcasurernents from all wells? N 

piezometer locations? NA 

dcpth of screening? NA 
r4 A 

NA 
measmmentsof water levels from all wells and piezometers? 
wdth of screening? 

- 

2. Seasonal and temporal fluctuations in ground-water 

a. Do fluctuations in static water levels occur? If yes, the fluctuations caused by 
any of the following: Y 

4 f f - s i t e  well pumping N 

-Tidal processes or other intermittent narural 
N 

A n - s i t e  well pumping N 

N 

variations (e.g., river stage, etc.) 

-Off-s i te ,  on-site consuuction or changing land use panerns 
--Deep well injection N 
Ccasonal  variations Y 
-Othe r  (specify) 

b. Has the ownerloperator documented souccs and patterns that conmbutc to or 
affect the ground-water panerns below the waste management a rea?  Y 

dixrcnons? Y 

vertical flow component in the saturated zone? 

‘<. , c. Do;w,a~r,levcI 1 .  fluctuations alter the g e n e d  ground-water gradxnts and flow b t  j ?  - ~ -  , I i. 

d. B a d  on water level data, do any head differtnaals occur that m a y  indicare a 

Y 
nwDc 



land-use pancms? 

3. Hydraulic conauctiviry 

L How wert hydraulic conductivities of the subsurface murials dcumined? 
Singie-well tests (slug ttsts)? 
M d d ~ l e - w ~ U  E S t S  (DUmU USts) 

~~ ~~~~ ~ ~ ~~ 

Other (specify) 
b . i f  single-well t e s t s  were conducted, were they done by: 

Adding o r  removing a 'known volume of  water? 
Pressurizing well casing? 

c. If single well tests were conducted in a highly permeable formation. wen 
prcssurr: P ~ ~ S ~ U C C K  and high-speed recording equipment used to m r d  the 
rapidly changing water levels? 

d Since single well tests only measuxc hydraulic conductivity in a iiuuud area, 
were enough tests run to ensun a representative measm of conductivity in each 
hydrogeologic unit? 

e .  Are the owner/operator's slug tes t  da t a  ( i f  appl icable)  

f. Were other hydraulic conductivity propcrdes determined? 
g. If yes, provide any of the following data, if available: 

consistent with existing geologic information (e.g., boring logs)? 

Transmissivity - 
Storage coefficient - 
Leakage - 
Permeability - 

' *Porosity - 
Specific capacity - 
Other (specify) 

4. Identification of the uppennost aquifer 

a. Has the extent of ihe uppermost saturated zone (aquifer) in the facility area been 
defined? If yes, 

Are soil boringkst pit logs included? 
Are geologic cross-sections included? 

b. Is there cvidcnce of confining (competent unfractured, continuous. and low 
permeability) layers beneath the site? If yes. 

how was connnuiry demonstrated? 
. 

- d .  How was i t  determined? 
c .  What i s  the hydraulic conductivity of the confining u n i t ?  (cm/sec. 

N 

Y 
Y 

NA 
NA 

NA 

N A 

NA 

N 

Y f  

Y 
V 

N 

NA 
NA 
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5 .  goes poten t ia l  f o r  oIher nyaraui i c  communication. e x i s r  
( e . g . ,  i a t e r a i  disconrinuic:/ herdeen seo iogic  :n i t s ,  
facies  changes, fraccure :Ones, :TOSS c u r t i n 9  scrilctures,  
or chemical c o r r o s i o n / a i t 2 r a t i o n  o f  aeoiogic  u n i t s  by 
i eacna te j?  I f  yes o r  no, wnat i s  che rz t iona ieT-  

11 13 THE CONFINING IAYFR 17 OF I OklFR PFDMFAR 1 I TTV SIIT 
SATURATEG. VERTICAL MIGRATION CF CONTAMINANTS COULD OCCUR 
INTO LOWER AQUIFERS. 

;. Oflice Evaluation of the .Facility's Ground-Water Monitoring System- 
Monitoring Well Design and Construction: 

These questions should be answertd for each different well design present at the 
faciliry. 

1. Drilling Methods 
a. What drilling method was used for the well? 

Hollow-stem auger I3 
Solid-stem auger 0 
Mud rotary (water )  0 

*Airrotary 0 
RCVCKC rotary 0 
Cable tool Ix1 
Jetting - 0 
Air drill w/ casing hammer 0 
Other (specify) 

b. Wen any cutdng fluids (includmg waur) or adchtives used during drilling? If 
yes, specify: 

Type of drilling fluid 
Source of waur used 
Foam 
Polymen 
Other 

c. Was the cumng fluid, or addiave. identified? -. 
I 

d. Was the drilling quipment sttam-cieaned prior to drilling the well? 
Other methods 

e. Was comprcssed air used during dnlling? If yes, 
was the air filtered to remove oil? 

f. Did the owner/opcrator document p m c d m  for establishing the pottntiomcmc 
surface? If yes, 0049 

how.was ..i the location established? 
r " r i G  ~ g. Formabm Jamplcs 

5550.2 

YIN 

Y 

N 
NA 

Y 

N 

Y 
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'We= i o m a n o n  sampics coi1cc:cc iniualiy aunne ml l ine?  
W e n  anv corn  taken connnuous I v : 

If not. at what inrcrvai wcrt samples taken? 
i iow wcrt tnc sampics ootainea? 

U p l i t  spoon 
-Shelby  tube 
r n r t  drill 
a e r  (specify) 

Identify if any physical andor cnermcal m u  wert ptriormtd on the 
formation samples (specrfy) 
ASTM STANDARD PENETRATION TESTS 

O V A  SCREEN.ING 

2. Monitoring Well Consaucrion Materials 

a Identify consuucrion materials (by number) and diamems (IDDD) 

Primary Casing 
Diameter 

4 'I 
Marcnal 

STAINLESS STEEL 

Secondary or ouui& casing 
(double cons tnicgion) 

STAINLESS STEEL 4 'I Scrttn - 
b. How art the sections of casing and screen connected? 

Pipe sections thnaded 
Couplings (friction) with adhesive or solvent 
Couplings (fiction) with rrtainer screws 
Other (specify) 

If no, how were the materiais cleaned? 
e. Wen the materials steam-cicaned prior 10 insrafiation? 

3. Well Intake Design and Well Dcvelopmcnt 

a Was a well intake screen installed? 
What is the length of the scrun  for the well? 

is the screen manufactured? 

What kind of filter pack was employed? 

Is the filter pack cornpaable with formation materials 
How was she filter pack installed? 

5 - 15'  

b. Was a filter pack mstaUed:' 

SAND 

c 0030 DIRECT PLACEMENT I N  ANNULUS 

ccso.2 

't 

N A 

Y 

Y 

Y 

Y 
V 

V 
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What a~ ~c dimensions oi  the rilur ~ Z K ?  

iias a tumidity rncasuremcnt oi  the well water ever k n  made? 
Have the filter pacK and s c r u n  Occn cwsigned for LX 1 n-s I tu mater1 ai s ?  

2 - d '  A B O V E  S C R E E N  

c. Well devciopmcnt 
was the well dtveloped? 
What technique was used for well deveiopment? 

'--urge block 
--Bailer 
-Air surging 
-X-Water pumping 
4 t h e r  (specify) 

4. Annular Space s d s  

a. What is the annular space in the saturated dirrtdy above the f i 1 ter pack 
filed with: 

-odium ,. ., .... bentonite (specify type and grit) 
4 m C r i i  '(specify neat or conmte) 
- O t h e r  (specify) 

b. Was the xai installed by: 
--Dropping material down the hole and tamping 
-Dropping mattrialdown the inside of hollow-sum auger 
-Trcmic pipe m c h d  
a t h e r  (specify) D I R E C T  P L A C E M E N T  I N  A N N U L U S  

c. Was a &fferent seal used in the unsamt td  zone? If yes, 

u o d i u m  kntoniE (specify t y p ~  and grit) 
4 m c n t  (specify neat or conmu)-  Other (specify) 

--Dropping material down the hole and tamping 
-Dropping material down the inside of hollow stem auger 

Was this seal instailed by? 

Qher(sFcifY) P R E S S U R E  G R O U T I N G  WITH T R E t l I E  P I P E  
d. Is the upper pomon of the borehole sealed with a concrctc cap to prtvent 
infiltration from the surface? 

-. e. Is the well fitted with an above-ground prUteCCivt device and bunper guards? 
f. Has the protective cover been installed with locks to prevent tampering? 

. Y/N 

~ 

V 

Y 

Y 

Y 

Y 
Y 

Y 

OWPl 
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H. Evaluation of the Facility's Detection Monitoring Program 

1. Placement of Downgmhent Detection Monitoring Wells 

E. Are the ground-water monitonng wells or ciusten iocatcd immedizteiy adjacent 

b. How far apan are the dctecnon monitonng wells? 
c. Does rhc owner/operator provide a ranonaie for the locat ion oi eacn 

monitoring we1 1 or cluster? 
d. Does the owner/operator identify the well screen lengths of each 

moni taring we1 1 or cluster? 
e. Does the owner/operator prow& an explananon for the well Scrcen lengths of 

each monitoring well or cluster? 
f. Do the actual locanons of monitonng weils or clusters correspond to those 

identified by the owncr/operator? 

to the waste management m a ?  

2. PIaccment of Upgradient Monitoring Wells 

a Has the owncr/operator documented the location of. each upgradient 

b. Does the owncr/opcrator provide an explanation for the locatiorits) o i  the 

c. What length screen has the owncdoperator employed in the background 

d Does the ownedoperator provide an explanation for the screen length(s) 

e. Does the actual location of each background monitoring well or cluster 
' correspond to that idcnnfied by the owner/operator? 

moni t o r i n q  we1 1 or cluster? 

upgradient monitoring wells? 

monitoring well( s)? 5 - 15 FT 

chosen? 

L Office Evaluation of the Facility's Assessment Monitoring Program 

1. Does the asscssmtnt plan spdfy :  

a. The number, location, and &pth of wcils? 
b. The rationale for their placement and identify the basis that will be used to scicct 
subsequent sampling locations and depths in later assessment phases? 

2. Does the list of monitoring parameten include ail hazardous waste constituents 
from the facility? . 

8052 

5350.2 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

V 

Y 

Y 
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a. Docs the water auaiiry paramercr iist include other imponant indicators not 

b. Does ;he o w n e r i o p e r a t o r  p r o v i d e  documen ta t i on  f o r  T h e  listed 
classified as hazardous waste constiruenu? 

wastes w h i c h  are  n o t  i n c i u a e d ?  

3. Docs the owncr/operator's assessment plan specify the procedures to be used to 
determine the rate of constituent migration in the ground-water? 

4. Has the owner/opcrator specficd a schedule of implementation in the assessment 
plan? 

5 .  Have the assessment monitoring objectives k n  clearly defined in the assessment 
plan? 

a. Does the pian include analysis andor re-evaluation to dturmine if signdlcant 
contamination has o c c w d  in any of the detection monitoring wells? 

b. Does the plan provide for a comprehensive program of investigation to fully 
characterize the rate and extent of contaminant migranon from the facility? 

c. Docs the plan call for determining the concenuadons of hazardous wastes and 
hatardous waste constituents. in the ground water? 
6 Does the plan employ a quanerly monitoring program? 

6. Dots the assessnxnt plan identify the investigatory methods that will be used in the 
assessment phase? 

a. Is the role of each method in the evaluation fully described? 
b. Dots the pian provide sufficient descriptions of the d k c t  methods to be used? 
c. Docs the plan provide sufficient descriptions of the indirect methods to be used? 
~~ 

d. Will the method conmbute to the funher charactcrization of the contaminant 
movement? 

7. Are the investigatory techniques utilized in the assessment program based on direct 
methods? 

a. Does the assessment approach incorporate i n k t  methods to funher support 

b. Will the planned methods called for in the assessment approach ultimately m e t t  

c. Are the procedures well defined? 
d. Dotj:<thc,approach prowde for monitonng wells simlar in design and 

dirctr methods? 

performance standards for as~cssment monitoring? 

cc) consmction as the detection monitoring we1 Is? I 

ESS0.2 

Y/N 

Y 

N 

Y 

Y 

Y 

NA 

Y 

Y 

Y 

Y 

Y 
Y 

NA 
Y 

Y 

NA 

V 

Y 

Y 
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e. D o c s  ic,t approach empioy u k m g  m p i c s  auring driiiing or coilecnng COR 

sampies for further analysis? 

8. ~ r c  h e  rncrhodr m be used bas& on reiiable and accept& geopnysicai 
techniques? 

a Art they capable of demung subsun^ace changes resul t ing i- A ~ I I  contaminan 

b. Is the measurrcment at an appropriate kvcl of sensitivity to dtwt ground-water 

c. Is the method appropriate considering the name  of the subsmace matcnals? 
6 Dots the approach consider the limitations of these methods? 
e. Will the extent of contamination and constituent concentration k based on dirtct 

migration at the sire? 

quality changes at the site? 

methods and sound engineering judgment? (Using indirect methods rn 
substantiate the findings.) 

9. Does the assessment approach incorporate any mathematical 
modeling to predict contaminant movement? 

k Will site @IC mcILfufcmentJ k Utifized 10 accurately portray the subsmi 
b. Will the derived data be reliable? 
c Have the assumptions been identified? 
d.Have the physical and chemical properties o f  the site specific 

wastes and hazardous waste constituents been identi fieh? 
- 

J. Conclusions 

1. Subsurface geology 

a. Have sufficient data been collected to adequately define 

b. Has the subsurfact geochemisny been adequately defined? 
c. Was the boring/caring program adequate 
d Was the ownerlopcratur’r nafiative description complete and accurate in its 

petrography and petrographic variation? 
- 

define subsurface geologic varia 

interpretation of the data? 
e. Does the geoiogic aSsessmcnt addnss or provide means u) =solve any . 

information gaps? 

2. Ground-water flowpaths _ L  . 

a. Did the owner/operator adequately es tab l i sh  the horizontal and 
vertical components o f  ground water flow? 

0054 

Y 

N A 

N A 

NA 

. NA 

NA 

NA 

Y 
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b. W e n  appropriate methods used to establish ground-waur tlowpaths? 
c. Did the owner/operaror provick a c c m u  documentadon? 
6 Art the ptennometnc sun'act measun=rncnts W i d ?  
e. Did the owncrioperator aatquattly COnSidcr the seasond ma tmqxnai eiitcts on 

f. W e n  sufficient hydrahc conaucrivity PSS pexformed to document latcrai and 
the ground-waur? 

dCdvariat iOI ' l  in hydrauiic conductivity in the entire hydrogeologic 
subsurface below the site? 

3. Uppermost Aquifer 

a. Did the owner/operator adequately define the uppermost aquifer? 

4. Monitoring Well Construction and Design 

a Do the &sign and construction of the owner/operator's ground-water monitoring 

b. Are the samples rcpnsentaave of ground-water quality? 
c. Are the ground-water monitoring wells suucnually stable? 
d Docs the ground-water monitoring well's design and construction permit an 

wells pennit depth discrete ground-water samples to be taken? 

accurate assessment of aquifer characteristics? 

5. DettctionMonitohg - 
\ 

, a Downgradient Wells 
0 Do the location, and screen lengths of the ground-water monitoring wells OT 

clusters in the &tmion monitoring system d o w  the immediate detection of a 
release of hazardous waste ur constituents from the hazardous waste 
management area to the uppermost aquifer? 

b. Upgradient Wells 
Do the location and smen lengths of the upgradient (background) p u n d -  
water monitoring wells ensure the capabiIity of colfecang ground-waur 
samples npmcntaave of upgradient (background) ground-water quality 
including any ambient heterogenous chcmjcal characteristics? 

6. Asstssmnt Monitoring 

a Has the ownerloperator adquatciy characterized siu hydrogeology to determine 

b. Is the detection monitoring system adequately designed md constructed to 
contaminant migration? 

imrnediatelv. detect anv contaminant rrlease? 

Y/N 

Y 

N* 

Y 

Y 

V 

V 

NA 

Y 

Y 

/ 

NA 
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. .. I Y/N 1 
be proccdurrs u s d . t o  &e a rL3t:detennination oi conraninarion adequate? 

./ 
a. Is the assessment pian aaquate to dexct, ckaracurize, and U ~ C K  c o n m n a n t  
ni granon? 

e. Will the assessment monitonng weds, Bven site hytirogeologc condiaons, 
defme the extent and concentration of contamination in the horizontal and 
vertical planes? 

f. Arr: h e  assessment monitoring wells adequately designed and c o n s a u c ~ ?  
9. Are the s a m p l i n g  and a n a l y s i s  p r o c e d u r e s  adequate  t o  provide  

- - a --__. true measurement o f  c o n t a m i n a t i o n ?  
h. Do the procedures used for evaluation of assessmtnt monitoring data result in 

determinations of the rate of migration, extent of migration, and hazardous 
constituent composition of the contaminant plume? 

determine the rate of migration? 
i. Are the data collected at sufficient hquency  and duration to adquately 

j. Is the schedule of implementation a d q u a u ?  
k. Is the owner/operator's assessment monitonng pian adequate? 

Lf the owner/operator had to implement hs-' assessnent monitorhg plan WE 

i t implemented satisfaciorily? 
, 

11. Field Evaluation I 
A. G round-Wa t er Monitoring System I 

1. Are the numbers. depths, andlocations of monitoring wells in agreement with those 
reported in the facility's monitoring plan? (See Section 3.2.3.) I 

B. Monitoring We11 Construction 

1. Idtntij. construction material material diameter 

a M m a r y b i n g  STAINLESS STEEL 4" 

b. Secondary or outside casing 

2. Is the upper pomon of the borehole sealed with concrete t o  prevent infi 1 tratio 
fran the surface? 

~ 

3. Is the well fitted with an'above-ground protective device? 

4 .  Is the protective cover fitted with locks to prtvent tampering? If a facility unlitcs 
. 

more than a single well design, answer the above questions for each well design? Q 0 F 

Y 

Y 

Y 

Y 
Y 
Y 

Y 

Y 

Y 

Y 

Y 

OWPE 
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[II. Review of Sample Collection Procedures 

4. Measurement of Well Depths Elevat ion 

1. A n  mtaSurcmentS of both dtpth to standing watcr ana depth to b e  b t t o m  oi the 
well made? 

2. Arc measurcmentS taken 10 the 0.01 f o o t ?  

ELECTRONIC WATER LEVEL INDICATOR 3. What &rice is used? 

4. Is thert a reference p i n t  established by a licensed surveyor? 

5 .  Is b e  measuring equipment properly cleaned between we 1 1 locat ions to prevent 
cross contamination? 

B. Detection of Immiscible Layers -.. . 

1. Arc proceduns used which will detect light phase immiscible laycn? 

2. Are procedures used which will detect heavy phase immiscible layers? 

C. Sampling of Immiscible Layers 

1. Are the immiscible laycn sampled separatr=ly prior to well evacuaaon? 

2. Do the procedurts used minimize mixing with water soluble phases? 

D. Well Evacuation 

1. ~ r t  low yielding w e ~ s  evacuated to dryness? 

2. Art high yielding wells evacuated so that at least thrrc casing voiuws arc removed? 

3. What device is used to evacuate the wells? 
QED & SUBMERSIGLE PUMP 

4. If any problems arc encounted (e.&, equipment mal function) are they noted ir 
a field logbook? 

Y/N 

Y 

Y 

Y 

Y 

Y 

Y 

N 

MA 

. .  
NA 

v 

Y 



- .- , * :.. 
:.-: . . ' .V , ..._ ' , ': ;'., 

E. Sarnpi4 ''Withdrawai 

?I. .For iow yiciding wti!s. a-e sampics for volariics. pH. 2nd oxidatiow'rducrion 
Frcndai drawn first afrcr rhc wcil KXOVCK? 

1 1. If samples arc for organic analysis, Qcs the cleaning prucedure include the 
following sequential steps: 

a Nonphosphatc &urgent wash? 
b. Tap waur rinse? 
c. Disnllddeionized waur rinse? 
6 Acetone rinse? 

. e. Pesticide-grade hexane rinse? 

r 

2. Xn sampics withdrawn with eirhcr 1lurocarbwksins or srainicss stcei (3 16, 3 0 4  or 
2205) sampiing devices? 

3. Arc sampling &vices either bottom valve bailers or posinvc gas displacement 

BLADDER PUMPS bladder pump s ? 

4. If bailers arc used. is fluorocarbonhesin coated wire, single s m d  stainless steel I- wire. or monofdmnt  used to raise and lower the bailer? 
___ 

5. Lf bladder pumps arc used, arc they o p a u d  in a continuous manner t o  prevent 
aeration of the sample? 

6. If bailers are used. are they lowered slowly to prtvent degassing of the water? 

7. If bailers arc used. are the contents transferred to the sample container in a way that 
minimizes agitation and aeration? 

8. Is care taken to avoid placing clean sampling equipment on the ground or orher 
contaminated surfaces prior to insertion into the well? 

- 

9. If dedicated sampling quipmcnt is not used, is equipment disassembled and 
thoroughly cleaned between samples? 

10. If samples are for inorganic analysis ,  does the cleanlng 
procedure include the following sequential steps: 
a .  Nonphosphate deter ent wash? 
b. Dilute acid rinse qHN03 or HC l ) ?  
c .  'Tap water rinse? 
d .  Type I 1  reagent grade water? 

Y f N .  

Y 

Y 

NA 

.. 
Y 

NA 

NA 

Y 

Y 

Y 

Y 

. -  t .  
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iZ. Is sampiing equipnxnt thoroughly c k y  befm use? 

i 3. .h equipment blanks taken to ensure that sample crosscontaminanon has not 
OCCUTCd? 

14. Lf volade samples arc taken with a positive gas displacement bladder pump, arc 
pumping rates below 100 d m i n ?  

F. In-situ or Field Anaiyses 

1. h the following labile (chemically unstable) parameten detexmhed in the field: 

pH? 
b. Temperanut? 
c. Specific conductiviry? 
d. Redox potenrial? 
e. Chlorine? 
f. Dissoived oxygen? 
g. Turbidity? 
h. Other (spec@) 

2. For in-situ determinations, are they made after weU evacuation and sampIe removal? 

3. Lf sample is withdrawn from the well, is parameter measured fram a split portion? 

4. Are monitoring equipment calibrated according to manufacturer's 
,specifications . .  . and consistent with SW-846? 

5. Are the date, procedure, and maintenance for equipment calibration 
documented in the field logbook? 

IV. Review of Sample Preservation and Handling Procedures 

A. Sample Containers 

1. k c  sampies uansfemd from the sampling device dircctly to their compatible 
containers? 

Y/N 

Y 

Y 

Y 

Y 

N 
Y 

Y 

Y 
__ 

NA 

Y 

Y 

Y 

OWPl 
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2. h s m p i e  containers for metais (inorgmics) anaiyses poiyckylcnc wih 
wiypropyiene caps? 

I+ 

2. h s m p i e  containers for metais (inorgmics) anaiyses poiyckylcnc wih 
wiypropyiene caps? 

I+ 

3. ~ r t  sampie containers for organics analysis glass botdes wirh fluorocarbonrcsin- 
lined caps? 

4. If glass bottles are used for metals sampies arc the caps fluorocarbonresin-lined? 

a. Nonphosphatc detergent wash? 
b. 1 : 1 nitric acid rinse? 
c. Tap water rinse? 
d. 1 : 1 hydrochloric acid rinse? 
e. Tap water rinse? 
f. Distilfed/deionizcd water rinse? 

V 

NA* 

Y 

a Nonphosphatc &tugent/hot water wash? 
b. Tap waur rinse? 
c. Distiiled/dcionized waur rinse? 
d. Acetone rinse? 
e. Pesticide-@ hexane M s e ?  

7 .  &e mp blanks u s d  for each sample container type to verify cleanliness? 
, 

V 

NA* 

Y 

b. TOX? Y 
c. Chloride? Y 

d. Phenols? N 
-- 

b I 

6. Art the sample containers for organic analyses cleaned using these stquential steps: 

e. Sulfate? 
f. Nitrate? 

Y 

Y 

I I h. Cyanide? Y 

i. Oil and grease? N 

j. Hazardous constituents ( 2 61, Appendix VI I I ) 
hl 



I 

2. SLTUICS ior L-,: tcilowng anuyses k i d  acicficc to p i i  d 'aim KWO.: 

a. Iron? 't 
b. Manganese? 
c. S o d u r n ?  ' 
d. Total merals? 
e. Dissolved mews? 

Y 
Y 
Y 
V 

g. Endnn? 
h. Lindane? 
i. Methoxychlor? 
j. Toxaphene? 
k. 2.4, D? 
1. 2.43 TP Silvex? 

- I ' Y  4. Is the sample for TOC analysis field acidified to p H ~ 2  with HCl? 

N 

N 
N 

N 

N 
hl 

I Y  5. Is the sample for TOX analysis prccttrvcd with 1 d of 1.1 M sodium sulfite? 

II1, Radl urn? 
n. Gross alpha? 

6. Is the sample for cyanide analysis preserved with NaOH to pH >12? 

Y 

Y 

I .  

3. Are samples for the following analyses field acidified to pH 4 2  
with H2S04: 
a. Phenols? 
b. Oil and m e ?  

C. Special Handling Considerations 

ri 

I 

J 

I .  Arc organic sampies handled without filtering? 

2. Arc samples for volatile organics u a n s f e d  to the appropriate vials to eliminate 
headspace over h e  sample? 

3. Arr samples for metal analysis split into wo pomons? 

4. Is the sample for dissolved metals filtertd through a 0.45 micron filter? 

5. Is the second pomon not fdtercd and a n a l y d  for total metals? 

6 .  Is one-quiprncnt blank p n p d  each day of ground-waur sampling? 

006%. 
i' 

Y 

Y 

PI 

N A 

N A 

Y 



V. Review of Chain-of-Custody Procedures 

A. Sampie Labels 

~ - :  

1. h sample labeis used? 

2. Do they provide the following informanon: 

a Sampie idenrificauon number? 

I I 

I 

Y 

Y 

d Place of collection? 
e. Paramctcr(s) rtquesttd and preservatives used? 

I Y  1. Art sample seals placed on those containers to ensure sampies are not altered? 

Y 

V ,  

C. Field Logbook 

3. Do they remain legible even if wet? 

I Y  1. Is a field logbook maintained? 

Y 

a. Purpose of ssmpling (c.g., detection or assessment I ?  
.b. Location of weil(s)? 
c. Total depth of each well? 
d Static water level depth and rneasurtmtnt technique? 
e. Presence of immiscible layers and dttecuon method? 
f. Collection method for immiscible layers and sample idenuficanon numbers? 
g. Well evacuation procedures? 
h. Sample withdrawal procedure? 
i. Date and time of c o k t i o n ?  

OWPl O i J G 2  A-22 

Y 
Y 
Y 
Y 

Y 
Y 
Y 

Y 
Y 

j. Well sampling sequence? 
k. Types of sample containers and sample idennfication numb&)? 
1. hscrvaave(s) used? 
m. Paramcten rtquested? 
n. Field analysis data and method(s)? 
0. Sample dismbution and transporter? 
p. Field observations? 

Y 

Y 
Y 
Y 
Y 
Y 

Y 



. -  . .!. 

--Unusuai well rtcnarec nres? 
-EauiDmcnt maifuncuonis)? 

~~~ 

--Possible sampie contaminanon? 
4 a m p i i n g  rate? 

D. Chain-of-Custody Record 

1. Is a chain-of-custody record included with each sample? 

2. Does it document the following: 

a. Sample number? 
b. Signature of collector? 
C. Date and time of collection? 
d. Sample typt? 
e. S tation location? 
f. Number of containers? 

h. Signatuns of persons involved in chain-of-cust@y? 
i. Inclusive dates of custody? 

g. Parameters Itquestcd? 

E. Sample Analysis Request Sheet 

1. Does a sample analysis q u e s t  sheet accompany each sample? 

2. Qoes the request sheet document the following: 

a. Name of penon ncciving the sample? 
b. Date of sample receipt? 
c. Duplicates? 
6 Analysis to ix performed? 

VI. Review of Quality AssurancdQuaiity Control 

A. Is the validity and reliability of the laboratory and field generated data ensured 
by a QAJQC program? 

6. Does the QA/QC program include: 

1. Documentation of any deviation from approved proctdurts? 

Y/N i 
Y I 

4 Y 

Y 

Y 
~ 

Y 
Y 

Y 
Y 

Y 
Y 
Y 

Y 

Y 

Y 

V 

V 

Y 

Y 

Y 

OWPE 
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.... 

2. DocumexitJon of anai.ucd rcsuits for: 

a. Blanks? 
b. S tanduds? 
c. Dupiicstes? 
d. Spikcd sampics? 
e. Detectable ~ L S  for each parameter Derng anaiyzca? 

C. Are approved statistical methods used? 
_ _ _ _ ~  ~ 

D. Are QC samples used to correct data? 

E. Is all data critically examined to ensure it has been properly calculated and 
reported? 

VII. Surficial Well Inspection and Field Observation 

A. Are the welIsadequately maintained? 

B. Are the monitoring wells protected and secure? 

C. Do the wells have surveyed casing elevations? 

D. Are the ground-water samples turbid? 

E. Have all physical characteristics of the s t e  been noted in the inspector’s field 
notes (Le., surface waters, topography, surface features)? 

F. Has a site sketch been prepared by the field inspector with scale, north arrow, 
location(s) of buildings, location(s) of regulated units, locations of monitoring 
wells, and a rough depiction of the site drainage pattern? 

Y/N 

Y 
‘I 

‘t 

v 

Y 

V 

Y 

Y 

N 

Y 

N I 

OWPE 
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I Y/N 

VI1 I. C o n c i us io n s 

 is the facility currently opera t ing  under the correct m n i t o r i n g  program 

according to the statistical analyses performed by the current operator? 

B. Does the ground-water monitoring system, as designed and operated, allow for 
detection or assessment of any possible ground-water contamination caused by 
the facility? 

C. Does the sampling and analysis procedure permit the owner/operator to detect 
and, where possible, assess the nature and extent of a release of hazardous 
constituents to ground water from the monitored hazardous waste management 
fa ciii t y ? 

Y *  

Y 

Y 

OWPE 
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IB8d. 

IF4a. 

IJ2a. 

IJ2f. 

IJ3a. 

IVASa. 

IVA6a. 

VIIIA. 

. .  

APPENDIX A COMMENTS 

Under the Alternate Monitoring Plan (AMP) the facility is 
the waste management area. The routine RCRA groundwater 
monitoring system addresses releases from the perimeter 
of the facility. 

U . S .  DOE is continuing its evaluation of the perched 
zones in the glacial till, the hydraulic connection 
between the perched water zones and the Great Miami 
Aquifer . 
The horizontal and vertical components of groundwater 
flow are being established in the CERCLA RI/FS for 
Operable Unit 5 and the AMP. The current groundwater 
investigations in the CERCLA RI/FS are part of the RCRA 
groundwater monitoring system. 

Hydraulic conductivity tests are currently being 
conducted and the results will be presented in the CERCLA 
RI/FS and the RCRA annual report. 

The U . S .  DOE is continuing to define the uppermost 
aquifer by further investigating the relationship of the 
perched groundwater and the Great Miami Aquifer. 

The sample containers are pre-preserved in the laboratory 
for the sampling teams use. The sampling team checks the 
containers to assure the containers are properly 
prepared. 

The sample containers are pre-preserved in the laboratory 
for the sampling teams use. The sampling team checks the 
containers to assure the containers are properly 
prepared. 

The facility is operating under an approved Alternate 
Monitoring Program as specified in the September 10, 
1993, OEPA Directors Findings and Orders. 



EPA ID. Number OHD 890 008 97 U.S .  D O E  - FMPC Company 

Company Address: 

PROJECT MANAGER Company ContadOffiaak JACK CRAIG Tide: 

7600 WILLEY R D  F E R N A L D ,  OH 

A. Are s a a e n t  ground water samples from the uppermost aquifer, representative of 
backgound ground water quality and not affected by the facility, ensured by proper well 

1) Number(s)? 

2) Location? 

3) Depth? 

11 Date oihpection: 9/14 - 15/93 

Y 

Y 

Y 

Inspector's Name: JAMES SARIC MIKE PROFFITT B-ch/Orgetion: U * S * E P A / O E P A  

a) surface impoundment 

b) landfill 

c) land treatment facility ._. 

1. Has a ground water monitoring plan been submitted to the Director for facilities containiag a (I surface impoundment, IandfiUJand treatment fadlit)r! 

11 2. Was the ground water monitoring plan reviewed prior to the site visit? If "No," explaie I Y  
A. Was the ground water pian reviewed at the fadlity prior to the acNal site inspection? II nwo;emla ie  I Y  
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5. Have at lea[ three monitoring wells been installed hydrauiidy downgadienr at the h i t  of the 
xaste handiine or management area? 3745-65-91(A)(2) 

6. tiave the locations of the waste handing, storaget or disposai areas been v e s e a  to coniorm with 
idormation in the eround water monitoring pian? 

~ 

7. Do the numbers, locations, ana depths of the ground water monitoring wells agree with the data 
in the ground water monitoring system program? If "NO," explain discrepanaes. 

~~ 

8. Have all monitoring wells been cased in a manner that: 

A. Maintains the integrity of the bore hole? 

B. Is screened and packed to enable sample collection at depths where appropriate aquiier flow 
exists? 

C. Prevents antamination of sampies and ground water by se- the annuiar space above the 
sampling depth with a suitable materiai? 3745-65-91(C) 

9. Has a ground water sampling and analysis plan been developed? 3745-65-92(A) 

A. Has it been followed? 

B. Is the pian kept at the facility? 

C. Does the plan indude procedures and techniques for: 

1) Measur& ground water elevations? 3745-65-92(A)(l) 

2) Detection of immincible layers, where applicable? 3745-65-92(A)(2) 

3) Collecting ground water samples including? 3745-65-92(A)(3) - 
a) Well evacuation? 3745-65-92(A)(3)(a) 

b) Sample Withdrawal? 3745-65-92(A)(3)@) 

c) Sample equipment? 3745-65-92(A)(3)(c) 

d) Sample containers and handling? 3745-65-92(A)(3)(d) 

e) Sample preservation? 3745-65-92(A)(3)(e) 

4) Performing field analysis, indud@ 

a) Procedures and forms for recording raw data and the exact location, rime, and fadlity 
spcdfic considerations associated with the data acquisitions? 
3745-65-92(A)(4)(a) 

b) Calibration of field instruments? 3745-65-92(A)(4)(b) 

c) Procedures for sample filtration? 3745-65-92(A)(4)(c) 

5) Decontamination of equipment? 3745-65-92(A)(5) 

6) Disposal of purge water? 3745-65-92(A)(6) 

i\I * 

Y 

Y 

Y 

Y* 

Y 

Y 

Y '  

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

v 
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7) Ground water samoie anaivsis oi all appiicabie constituents associated ni.lrh the iaciiic)r 
including: 3745-65-k(A)(7) 

a] Constituents? 3745-65-92(A)(7)(a) ‘f 

c) Sampie holding time? 3745-65-92(A)(7)(c) 

8) Quality assurancdquality controk 

Y 

‘ 31 Parametus used as indicators of ground water conraminatinn? 3745-65-92 B(3) I Y  

a) Samples for field/lab/equipment blanks? 3745-65-92(A)(8)(a) 

b) Duplicate samples? 3745-65-92(A)(8)@) 

Y 

Y 

c) Potential interferences? 3745-65-92(A)@)(c) 

9) Chain of custody proccdures: 

a) Standardized field tracking reporring forms to establish sample custody for the field prior 

b) Sample lab& containing al l  information necessary for effective sample trackuq? 

10. Have the required parameters in ground water samples been tested quarterly for the 6rst year? 

to and during shipping? 3745-65-92(A)(9)(a) 

3745-65-92(A)(9)(b) 

3745-65-92@) and (C)(1) 

A Are the ground water samples analped for the following: 

1) Parameters characterizing the suitability of the ground water as a drinkiq supply? 

2) Parameters establisbing ground water q u h y ?  3745-65-92 B(2) 

- 3745-65-92 B (1) 

Y 

Y 

Y 

Y 

Y 

V 

a) Are at least four replicate measurements obtained for each sample? 

b) Are provisions made to caiculate the initial background arithmetic mean and variance of 

3745-65-92( C) (2) 

the respective parameter concentrations or values obtaiued from well(s) during the 6rst 
YW? 3745-65-=((3)(2) 

N* 

N* 

1) Have samples been obtained and analyzed for the indicators of ground water quality at 
least annuallv? 3745-65-=( D) (1) 

contamination at least semi-annually? 3745-65-92(D)(2) 
2) Have samples been obtained and analyzed for the indicators of ground water 

Y 

Y 

C. Were ground water surface elevations determined at each monitoring well each time a 
sampie was taken? 3745-65-92(E) Y 



i 

i 
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D. Were the eround warer suriace elevauons evduaced to determine whether the monitor& 

E. If it w& determined that moci3cauon o i  the number. location or depth of momcormg we& 
was nec=ssary, was the system broqht into compiiance with 3745-65-91(A)? 
3745-65-9330 Y 

11. Has an outline oi a ground water quaiicy assessment program been prepared? 3745-65-93(A) 

A. Does ic describe a progam capable of determmbg: 

1) Whether hazardous waste or hazardous waste constituents have entered the ground 

2) The rate and extent of migration of hazardous waste or hazardous waste 

3) Concentrations of hazardous waste or hazardous waste constituents in ground water? 

I y 

water? 3745-65-93(A)(l) Y 

constituents? 3745-65-93(A) (2) Y 

3745-65-93(A) (3) Y 

NA * 
NA 

N A 

NA 

B. Have at least four replicate measurements of each indicator parameter been 
obtained for samples takcn for each well? 3745-65-93@) 

I) Were the results compared with the initial background mean? 

a) Was each well considered individually? 

b) Was the Student's t-test used (at the 0.01 level of @kame)? 

2) Was a sig1~6cant increase (or pH decrease) found in the: 

a) Upgradient wells? NA 

b) Downgradient wells? NA 

If 'Yes," Compliance Checklist A-2 must also be completed 

Q. Have records been kept of analyses for parametus establishing ground water quality 

13. Have records been kept of ground water surface elevations takcn at the time of 

14. Have the following been submitted to the Director. 3745-65-94(A)(2) 

A. Initial background concentrations of parameters listed in 374565-92@3)(1) within l5 days 
after completing each quarterly anal+ required during the first year? 3745-65-94(A)(2)(a) 

B. For each we4 any parameters whose concentrations or values have exceeded the maximum 
contaminant levels allowed in &inking, water supplies? 3745-65-94(A)(2)(a) 

and indicators of ground water contamination? 374545-94(A)(l) 

sampling for each well? 3745-65-94(A)(l) 

Y 

Y 

N* 

NA 

C. Annual reports including: 3745-65-94(A)(2)@) 

1) Concentrations or values of parameters used as indicators of ground water 
contamination for each well? N* 



2) Separate iaentiiication oi a n y  si-&cant differences kom initial backgoma found in 
j i  upgradient wells? 3745-65-94(A)(2)(b) 
i: 
I 

i I I Y  2) Results oi the evaluation of ground water suriace eievations? 

4) Was the Annual Report submitted by March 1 of the followins year? 3745-65-750 I N* I 

, '. ..* : . '  ,. . . . .. . . r  
i. . : I ., .-I 
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APPENDIX A - 1  COMMENTS 

4A5. 

4A9a. 

10A3a. 

10A4b. 

11B. 

14A. 

14C1. 

14C4. 

Not required as part of the Alternate Monitoring Plan 
(AMP). . 

The sampling and anaylSiS plan is currently being 
updated. 

The system is in assessment monitoring and the four 
replicates are not required as part of the AMP. 

The groundwater monitoring system has been in place for 
over a year and the AMP does not require calculation of 
the arithmetic mean and variance. However, there is an 
approved set of background monitoring wells. 

Replicate measurements are not part of the AMP. 

This was a previously idendified deficiency, which was 
resolved in the September 10, 1993, OEPA Directors 
Findings and Orders and with installation and operation 
of the AMP. 

U . S .  DOE will submit the annual report under the AMP. 

U . S .  DOE will submit the annual report under the AMP. 

. .  



a) surface impoundment 

b) landfill 

c) land treatment facility 

1. Has (Have) comparison(s) of ground water contamination indicator parameters for the 
upgradient well(s) 3745-65-93(B) shown a signi6cant increase (or pH decrease) over initial 
background? Y 
A. If Yes," has(have) the inacase(s) been submitted to the Director as part of the annual 

report? 3745-65-94(A)(2) Y 

2 Have comparisons of indicator parameters for the downgradient wells 3745-65-93@) shown a 
sqi t icant  increase (or decrease) over initial background? Y 

~ 

A If "Yes," were additional ground water samples taken for those downgradient =lis where 
the sigdicant difference was determined? 3745-65-93 (C)(2) 

1) Were samples split in two? 

Y 

N 
I 

2) Was the sign%caat Merence due to laboratory error? 
f I f  "Yes." do not continue.) I N  

3. If significant Merences were not due to laboratory error, was a written notice sent to the 
Director within 7 days of (laboratory) confirmation? 3745-65-93@)(1) 

(GWQAP) submitted? 3745-65-93(D) (2) Y 

Y 
4. Within L5 days of notification of the Director was a ground water quality assasruexu pian 

A. Does the GWQAP specify the following: 

1) Hydrogeologic conditions at the facility? 3745-65-93(D)(3)(a) 

2) The detection monitoring program implemented by the facility, inciudin_e, but not Limited to: 

Y 

NA 
L 
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I 
I 
I 

i 

- 

Y -vE9, H-NO, tu-NcITAppucABLE 
N9-NOTSPEOFIED. *-COMMENT 

a) The number, locauon, depth, ana commcuon oi detecnon 
=iomtonng we& w t h  wntten documentauon? 
3745-65-93(D) (3) @) (i) N A 

b) A summary of detecuon r n o m t o q  analyucai data vmh Wntten documentauon o i  &e 
isdts? 3745-65-93(D) (3) @)( S) 

c) A summary of staustical anaivses applied to the data? 3745-65-93@)(3)@)(iii) 

NA 

NA 

3) The investigative approach to be followed d u i q  the assessment, induw but not limited 
to: 

a) The proposed number, location, depth, installation method, 

b) The proposed methods for gathering additionai hydrogeologic information? 

c) The proposed use of s u p p o r w  methodolog (e.g., soil gas analysis, geophysics)? 

d) The proposed methodology for d e t e m h k g  c o h t  migration rates? 

and construction of monitoring wells? 3745-65-93@)(3)(~) (i) 

3745-65-93@)(3)(c)( ii) Y 

3745-65-93(D)(3)( C) (iii) Y 

3745-65-93@)(3)(c)(iv) Y 

Y 

4) Sampling and analysis procedures as spedfied under paragraph (A) 

5) Proposed data evaluation procedures, bduding, but not limited to: 

of Rule 3745-65-92 of the Ohio Adminictrative Code? 3745-65-933@)(3)(d) 

a) Utilization of statistical data evaluation? 3745-65-B(D)(3)(e)(i) Y 

b) Utilization of computer models? 3745-65-93@)(3)(e)(iii Y 

warranted? 3745-65-93(D)(3)(e)(ii.9 Y 

Y 

c) Criteria that will be _utilized to determine if additionai a s s c s ~ ~ ~ e n t  activities are 
~~ ~ ~ 

6) A schedule of hplcmcntafion? 3745-65-93(D)(3)(f) 

1) Rate and extent of migration of hazardous waste constituents? 3745-65-93@)(4)(a) 

Y 

B. Does the plan allow for determination oE 

Y 

2) Concentrations of the hazardous waste or hazardous waste constituents? 3745-65- 
933@)(4)@) Y 

3745-65-!?33@) (5) Y 
C. Is it indicated that the lst determination was made as swn as technidy feasible? 

1) Within l5 days after determination, was a written report containing the assessment of 
ground water quality submitted to the Director? 

Has it been determined that hazardous waste or hazardous waste constituents hom the 

NA 

D. 
faciiity have entered the ground water? Y 
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~~~~~ ~~~~~ ~~ 

i) If "No." was the ori@ai detection evaiuauon program. required by OAC Rule 3 7 4 5 6 - 9 2  
.ximatea? N A It 

/I 
a j  Was the Director n o ~ e d  of the reinstatement o f  the program Within 15 days oi the 

determination'? 3745-65-93(D)(6) 
I/ 
i 
I I E. I f  it was determined that hazardous waste or hazardous waste constituents have entered the 

ground water: 

determinations of hazardous waste or hazardous waste constituents continued on a quarterly 

2) Were(are) records kept of the analyses and evaluations specdied in the ground water quality 

1) For facilities where the pro,- was implemented prior to final closure, have 

basis? 3745-65-93(D)(7)( a) 

assessment pian throughout the active life of the facility'? 3745-65-94(B)(l) 

i IA  

iY * 

Y 

a) If a disposal facility, were (are) records kept throughout the post-closure period as weil? 

F. Are annual reports submitted to the Director containing the results of the ground water 
quality assessment program? 3745-65-94@)(2) 

1) Do the repons include the calculated or measured rate of migration of hazardous waste or 
hazardous waste constituents? 

2) Have the annual reports been submitted by March 1 of the following year?(3745-65-75(F)) 
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Y 

Y* 

N 

Nf 



APPENDIX A-2 COMMENTS 

4E1. The AMP requires quarterly monitoring of the perimeter 
The first determination will wells and annual reporting. 

be submitted with the CERCLA RI Reporc. 

4F. Annual Reports are required in the September 10, 1993 
OEPA Directors Findings and Orders. 

4F2. Annual Reports are required in the September 10, 1993 
OEPA Directors Findings and Orders. 
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