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The purpose of this report is to document the results of a 
Comprehensive Ground Water Monitoring Evaluation (CME) conducted 
at the Fernald Feed Materials Production Center (FMPC), Fernald, 
Ohio. A CME is an in depth evaluation of the ground water 
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 ground water monitoring regulations contained in 
Ohio Administrative Code Rules 3745-65-90 through 3745-65-94. 

Site Inspection 

A site inspection of the facility was conducted on April 9, 1990 
by Ohio Environmental Protection Agency (Ohio EPA) staff. Present 
from the Ohio EPA Southwest District Office was the author, Mike 
Proffitt, Division of Ground Water. The facility was represented 
by David Rast from the Department of Energy (DOE). 

Information Sources 

This report is based upon an extensive record review and the 
inspection of the facility conducted on April 9, 1990. In addition 
to correspondence contained in Ohio EPA 
files and information gathered during the inspection, the 
following documents provided information upon which this report is 
based: 

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

DOE, 1987, RCRA Ground Water Monitoring Report, Volume 4- 
Round 4, Dames and Moore, May 1987 

DOE, 1987, Characterization Investigation Study, Roy F 
Weston, November 1987 

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

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

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

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

1 
3 



. . 
I887 

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

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

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

Planing Research Corporation Environmental Management, Inc., 
June 26, 1989, Comprehensive Ground Water Monitoring 
Evaluation for U . S .  DOE Feed Materials Production Center, 
Fernald, Ohio 

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

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

Inspection Checklists 

Attached to this 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 unit Waste Pit 4. 

SITE HISTORY AHD OPERA!l?IOHS 

Facility Name: Fernald Feed Materials Production Center, Fernald, 
Ohio 

EPA I.D. Number: OHD890008976 

Facility Location 

The FMPC facility is located 20 miles northwest of Cincinnati in 
the unincorporated 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, and flows near the western boundary of the 
site; and the Great Miami River is approximately one (1) mile east 
of the site. 
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The information presented below was presented in the 1989 CME 
prepared for the United States Environmental Protection Agency (US 
EPA) 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), RI/FS Quality Assurance Project plan 
(QAPP)(DOE), 1988), and the Characterization Investigation Study 
(CIS) reports (DOE 1987). 

Facility Description 

The FMPC manufactures metallic uranium fuel elements, target 
cores, and other uranium products for use in reactors for DOE. 
Past activities also included processing small amounts of thorium. 
In addition, thorium from other facilities is stored at the 
facility. 
operations. 

The RI/FS QAPP gives a detailed discussion of plant 

The FMPC site (Figure 2) is divided into three general areas: the 
production area, the Waste Pit/K65 area, and the suspect areas. 
Waste Pit 4 (the hazardous disposal unit) is located in the Waste 
Pit/K65 area. 

The waste storage area (Waste Pit/K65 Area) was the principal 
waste storage area at the FMPC facility. This area includes six 
waste storage pits and is located in the northwest portion of the 
facility (Figure 2). The other waste pits received various 
wastes, however, they are not the subject of this CME. At this 
time, only Waste Pit 4 is classified as a RCRA regulated unit, 
however, it has not been clearly determined if the other waste 
disposal units contain RCRA regulated hazardous wastes. There- 
fore, additional units may be added to the RCRA unit as more 
information is obtained. 

A detailed listing of the types and volumes of waste disposed of 
in the waste pits is provided in Volume 2 of the Characterization 
Investigation Study (CIS) (DOE 1987). In addition, Volume 2 of 
the CIS presents analytical results of samples taken from each 
waste pit. Though other materials were disposed of in the waste 
pits, Barium Sulfate is the RCRA regulated waste disposed of in 
Pit 4 .  The presence of this waste characterizes Waste Pit 4 as a 
RCRA regulated unit. 

Waste Pit No.4 was constructed in 1960 with a two (2) foot com- 
pacted clay liner on the walls and bottom of the waste pit; it 
received wastes until 1986. This pit received cakes, slurries, 
raffinate, graphite, noncombustible trash, and asbestos. Barium 
sulfate, a RCRA regulated material, was also a major (and unique) 
waste disposed in Waste Pit No.4. An estimated 3,000,000 Kg of 
uranium and 61,800 Kg of thorium were disposed of in this waste 
pit. 
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Facility Requlatory Histow 

Operations for DOE began 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 DOE. 
Currently, all production operations at the FMPC have ceased. 

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 the Division of Ground Water's review. As a result, 
the CME focused on the OAC 3745-65-90 through OAC 3745-65-94 
regulations that apply to the land based disposal unit (Waste Pit 
No.4). 

On December 2, 1988, DOE, U.S Department of Justice, and the Ohio 
Attorneys General's Office entered a Consent Decree. The ground 
water issue discussed in this document concern DOE'S preparation 
of an acceptable Ground Water Quality Assessment Program Plan 
(GWQAPP). The first draft of this document had been reviewed by 
Ohio EPA, and DOE was given 45 days to incorporate Ohio EPA 
revisions in a final draft GWQAPP. 

The FMPC's ground water 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. DOE confirmed, based on statistical 
comparisons, that the FMPC facility could be affecting ground 
water quality and notified U.S.EPA of such on November 13, 1987. 
On November 25, 1987, DOE submitted a ground water 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 DOE 
submitted a revised GWQAPP on March 23, 1989. 

In June 1989, PRC initiated 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 Annual Report for FY-1988 for FMPC 
Waste Pit 4. The CME concluded with the following violations: 

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

6 
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2) The original 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 3745-65-91(C)). 

3) During detection monitoring, water level measurements were 
not taken at each well for each sampling period (OAC 3745-65- 
9 W )  1 
4) DOE did not immediately resample the ground water after the 
first semiannual detection monitoring period (round S ) ,  when 
statistically significant changes were detected in the water 
quality. 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 i.e., uranium) in 
the ground water (OAC 3745-65-93 (D)(4)(b)) or characterize 
the contaminant plume (OAC 3745-70-14(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(D)(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 failed 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)). 

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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SITE AED REGIOHBL GEOLOGY 

The information concerning site and regional geology of the FMPC 
site has been obtained from the 1989 CME prepared by PRC. 
CME, PRC states that most of the available geologic information is 
synthesized in the Hydrogeologic Study of FMPC Discharge to the 
Great Miami River, DOE, 1988. In addition, DOE is in the process 
of conducting a site-wide RI/FS that includes the advancement of 
several hundred soil borings, installation of hundreds of 
monitoring wells, and ground water modeling. The general regional 
geologic setting is described by the topography, bedrock geology, 
and surficial geology. The site-specific geologic setting focuses 
on the two surficial geologic units: (1) surface till and (2) 
underlying outwash sand and gravel unit. 

In the 

Reaional Geoloav 

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 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 site 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 miles 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. 

Site-SDecific Geoloav 

The geology of the FMPC site consists of a surficial glacial till 
unit overlying the regional glacial outwash deposit below. 
glacial till is approximately 20 to 40 feet thick, with the base 
of the till generally at 540 feet MSL. 
varies both horizontally and vertically. In general, the till 
consists of low permeability silty clay with some sand and 

The 

The till composition 
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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). 
and south, the till grades into a silty sand deposit described as 
Pleistocene lake deposit. 
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. 

To the east 

The till unit is extensive to the north 

Underlying 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 greenish-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 and a discussion with Bob Galbraith on 
04/09/90, one the project geologist with AS1 consultants, this 
unit may not be as contiguous as previously thought; instead it 
may represent several discontinuous clay units at approximately 
the same elevation and thus would not be considered an aquitard. 

Hvdroseoloav 

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 (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 hydrogeology. 

Reqional Hvdroqeoloqy 

The regional hydrogeology consists of a highly permeable glacial 
outwash sand and gravel aquifer within a bedrock valley. 
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. 

Portions 

Ground water in the sand and gravel buried valley aquifer flows 
from the west, north, and east toward the intersection of several 
buried bedrock valleys (Figure 5). Ground water 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. 

11 
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The hydrogeologic characteristics of the sand and gravel buried 
valley aquifer have been reported by Spieker (1968). 
Transmi sivity values range from 4,700 to 67,000 square feet per 

about 0.2. 
to 3,000 gallons per minute (gpm). 

day (ft 9 /day). Spieker estimated the storage coefficient to be 
Individual wells in the area are capable of pumping up 

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 distances. 

Site Hvdroaeoloav 

The site hydrogeology consists of 2 aquifers: a perched aquifer 
in the surficial 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; *81000" 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 glacial 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. 
are presented in Table 1 and indicated that the hydraulic 
conductivity of the glacial till unit is variable. The hydr ulic 

cm/sec) to a relatively low value (2.5 x 10' cm/sec). 
The entire till aquifer is a perched aquifer because unsaturated 
sand and gravel occurs between the till 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 aquifer. 

Results of the slug testing 

conductivities range from a relatively high galue (1.6 x 10 -3 
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The occurrence of ground water 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 RI/FS database). The contour shows a pronounce ground water 
mound centered around Waste Pit No.4. 
prepared by PRC is in general agreement with the water table map 
presented in the Ground Water Quality Assessment Program Annual 
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 water table map 

The ground water 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 feet/year. 
the site investigations have included pump tests to determine the 
hydrogeologic characteristics of this aquifer. 

RCRA GROUND RA!l'ER M O ~ T O R I H G  PROGRAM 

None of 

Information concerning the RCRA Hazardous Waste Ground Water 
Monitoring program is based upon all ground water data submitted 
to Ohio EPA through the Round 6 1988 sampling. The Ground Water 
Quality Assessment Program Plan (DOE 1989) submitted to Ohio EPA 
describes the installation of additional monitoring wells for the 
RCRA Hazardous Waste Ground Water Quality Assessment program. 
Though this plan has been implemented during the past year, the 
DOE has only submitted part of the annual report to the Ohio EPA. 
As a result, the author of this CME cannot thoroughly evaluate the 
most recent developments in ground water monitoring at the FMPC 
facility. 

RCRA Detection Monitorina Well Locations 

The RCRA detection monitoring system used in rounds one 
through six (6) is made up of four groups of wells. The RCRA 
detection monitoring system is no longer used because the facility 
has been placed into assessment monitoring phase. 
monitoring well locations are discussed in the RCRA Ground Water 
Assessment Monitoring Program section. 

(1) 

The assessment 

The detection monitoring wells, identified on Figure 8 are as 
follows : 
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1989 Y e l l  

3001 
4001 
3003 
2004 
3005 
3008 
4008 
3009 
3010 
201 1 
1012 
2013 
3013 
2014 
301 4 
2015 
401 5 
2016 
3016 
2017 
3017 
2018 
3018 
1019 
2019 
3019 
1020 
2020 
3020 

. 1021 
202 1 
1022 
2022 
2060 
1060 
2061 
3062 
sw-2 
4101 
4102 

- 4103 

Identification 

' - .  .- 

Table 4 
RCRA Detection b n i  toring 
Yells and Ham? Equlvalerrtt 

1986-1989 

1987 Y e l l  
Jdenti f icat ion 

301 - -  
401 
303 
204 
305 
308 
408 
309 
310 
211 
112 
213 

' 313 
214 
314 
215 
415 
216 
316 
217 
317 
218 
318 
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219 
319 
120 
220 
320 
121 
221 
122 
222 
os-1 
OS- 1A 
os-2 
OS-3 
sw-2 ' 
P 1  ;' 
P2 
P3 

fY' 

1986 We1 1 
Jdent i f ication 

Is 
l d  
3 
4 
5 
85 
8d 
9 
10 
11 
12 
135 
13d 
145 
14d 
155 
15d 
165 
16d 
175 
17d 

18d 
19TP 
195 
19d 
207 P 
20s . 
20d 
21TP 
215 
22TP 
225 
05-1 
05-1a 
05-2 
05-3 
5w-2 
P1 
P2 
P3 

18s - -  . .  
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Five shallow wells completed in the till in close proximity 
to Waste Pit No. 4 (well MW-12 (1012) is upgradient, and 
wells TP19 (1019), TP21 (1021), TP22 (1022), and OS-1A (1060) 
are down gradient). 

Fourteen monitor wells completed in the sand and gravel 
aquifer and located within the FMPC boundaries. The majority 
of these wells are located in the waste pit area (wells m-is 

13d (3013), MW-19s (2019), MW-19d (3019), MW-21s (2021), and 

Three plant production wells completed in the deeper portion 
of the sand and gravel aquifer (wells P-1 (4101), P-2 (4102), 
and P-3 (4103)). 

Eighteen monitoring wells and four water supply wells 
completed in the sand and gravel aquifer outside the FMPC 
boundaries (wells SW-2 (upgradient), MW-9 (3009), MW-11 

(3001), MWld (4001), MW-3 (3003), MW-4 (2004), MW-5 (3005), 
m - 8 ~  (3008), MW-8d (4008), MW-10 (3010), MW-13s (2013), MW- 

MW-22s (2022)). 

(2O11), MW-14s (2014), MW-14d (3014), MW-15s (2015), MW-16s 
(2016), MW-16d (3016), MW-17d (3017), MW-189 (2018), MW-18d 
(3018), MW-20s (2020), MW-20d (3020), OS-1 (2060), HK-l5d, 
OS-2 (2061), OS-3 (3062)) (PRC 1989). 

(A table listing the old RCRA monitoring well numbers and their 
new RI/FS numbers is included as Table 2.) 

Though the three (3) production wells and the four (4) supply 
wells are not acceptable as monitoring wells, they provided some 
of the only ground water data available prior to the installation 
of the RI/FS monitoring wells. 

Only monitoring wells MW-22, MW-21, MW-19, and MW-1 are located 
directly in the waste pit areas. 
placed throughout the site and could potentially be impacted by 
other sources. The RCRA ground water monitoring program detected 
a ground water impact originating from Waste Pit No. 4. This may 
indicate that the ground water was impacted prior to the 
installation of the monitoring wells, and not necessarily reflect 
the proper placement of the monitor wells so as to immediately 
detect a release from the regulated unit. 

All other monitoring wells are 

Monitorins Well Installation and Construction 

Monitoring well diagrams and boring logs were included in the RCRA 
Part B Permit Application. 
specifications for the monitoring wells used as the RCRA 
monitoring wells in rounds one (1) through seven (7) and the RCRA 
monitoring wells used in the current monitoring program are 
included. 

Information concerning the 
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The following deficiencies were noted on the monitoring wells used 
in rounds one (1) through six (6): 

MW-12 is set at a depth of 60 feet in a greenish gray shale. 
The annulus was backfilled with cuttings and a two 
bentonite seal placed at the bottom of the boring. 
screen set at the top of the bentonite seal, is 17 feet in 
length, and is surrounded by a gravel pack. The annular 
gravel pack continues to four (4) feet above the top of the 
screen. A four (4) foot bentonite seal was placed above the 
sand pack. The remaining annular space was backfilled with a 
clean sand and bentonite powder mix (DOE 1989). 

MW-12 has been regarded as representative of upgradient water 
quality for the RCRA monitoring wells set in the till 
aquifer, however, since the monitoring well construction 
diagram indicates that the well is set in shale, it is 
doubtful that the well can yield water quality data which 
would be applicable to the other monitoring well locations. 
Additionally, the placement of cuttings into the bottom of 
the boring could potentially introduce contaminants to the 
ground water. 

(2) foot 
The 

Monitoring well SW-2 has been used as the upgradient well for 
the sand and gravel aquifer. This well is a supply well 
located approximately one (1) mile east of the FMPC facility. 
The distance between this well and the waste pit area make 
the location inappropriate as an upgradient well. Elevated 
levels of nitrate, sulfate, and gross beta activity indicate 
that this well is probably not representative of background 
ground water quality. 

TP-19, TP-21, and TP-22 were constructed by digging test pits 
with a backhoe. PVC riser with five (5) feet of number 10 
screen at the bottom was placed in the pit. Gravel was 
backfilled into the pit, followed by bentonite, then the 
entire pit was backfilled with a washed gravel and bentonite 
powder mix. 

Though the construction of these test pit wells was done in 
an unconventional manner, they have supplied the only ground 
water information available for the waste pit area. 

Monitoring wells P-1, P-2, P-3, MW-Is, MW-3, MW-5, SW-2, OS- 
2, and OS-3 were constructed in a manner which makes it 
impossible to take water levels (DOE 1988). This 
characteristic makes the monitoring wells unsuitable for the 
RCRA ground water monitoring program. 

Monitoring wells 14d, 15d, 16d, 17s, 1.7d, 12, TP-19, TP-21, 
and TP-22 were all constructed by first placing cuttings in 
the bottom of the boring. This practice can introduce 
contaminants from the upper zones into the ground water, 
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producing unreliable monitoring wells. Monitoring wells 15d 
and 16d do not have a bentonite plug separating the cuttings 
from the bottom of the screen, making the likelihood of 
contamination even greater. 

Boring logs and monitoring well completion diagrams for 
monitoring wells Is, Id, 3, 4, 5, 89, 8d, 9, 10, and 11 were 
not sufficient to determine monitoring well construction. 

No boring logs or monitoring well completion diagrams were 
submitted for monitoring wells OS1, OSlA, OS2, OS3, or SW-2. 

The following deficiency was noted for the monitoring wells used 
for the 1989 RCRA ground water quality assessment: 

Monitoring Well 2066 is classified as an upgradient sand and 
gravel well, however, the boring logs indicate that the 
monitoring well is screened in till. 

Ground Water Monitorina Historv 

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. 
phase, as well as all following phases to date, occurred over a 
shorter period of time than that of round 1. This round included 
sampling 42 monitoring wells. 
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. 

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 3. 

This 

Round 3 was completed in August 

Round 5 was completed in May 

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 cl (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. 
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A statistical analysis was completed following Round 5 on the 
ground water indicator parameters comparing upgradient and 
downgradient monitoring wells at Waste Pit No. 4. 
were 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. 
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 (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. In general, the 
statistical evaluation indicated the following for the glacial 
till unit: 

These analyses 

Similarly, 

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

In all downgradient wells pH significantly decreased in 
comparison to the upgradient well. 

Specific conductance significantly increased in two of the 
three downgradient wells (Wells 1019 and 1022) as compared to 
the upgradient well. (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 significantly 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 ground 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 did not resample the monitoring 
wells until round 6. 
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Ground Water Ouality 

Round 6 sampling confirmed ground water impact by Pit 4. Elevated 
levels of sodium, sulfate, total dissolved solids, conductivity, 
gross alpha, gross beta, radium, uranium, phenolics, chloride, 
nitrate, potassium, strontium, and 1,1,1 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) (PRC 1989). 

RCRA Ground Water Assessment Mcmitoring Program 

The Fernald FMPC was placed into assessment phase monitoring on 
November 13, 1987, when DOE notified U.S. EPA 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 Ohio EPA, U.S. 
EPA, and DOE in March 1989. 

Monitorincr Well Locations 

DOE was required to submit the 1989 RCRA Ground Water Quality 
Assessment Report to Ohio EPA by March 1, 1990. DOE failed to 
submit this report on time; however, they did submit a partial 
report to Ohio EPA Division of Solid and Hazardous Waste 
Management on March 5, 1990. The report does not include any 
technical information and only includes raw, unverified data. 
A revised report was received by this office on May 23, 1990. 
This report is a partial submittal of technical information, and 
is currently under review by Ohio EPA. As a result, it is 
impossible to thoroughly evaluate the current RCRA Assessment 
Monitoring Program monitoring well placement. 
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The revised GWQAPP states that 43 monitoring wells will be used in 
the assessment program. These wells are listed in Table 5 and 
shown on Figure 9. 
being monitored by 14 downgradient wells and two upgradient wells. 
The downgradient wells monitor the circumference of the waste pit 
area. Although not shown in Figure 9, there are a number of wells 
inside and outside the waste pit area not being used in the 
assessment monitoring program (PRC 1989). 
well locations include nine (9) monitoring wells used in the 
first six (6) rounds of sampling (3001 (ls), 4001 (Id), 3008 ( 8 s ) ,  

(21s); other than the nine (9) monitoring wells used in the 
detection monitoring program, the assessment wells have been 
recently installed. 

As shown on Figure 9, the till aquifer is 

These 43 monitoring 

3010 (lo), 2013 (13~), 3013 (13d), 2019 (19~), 3019 (19d), 2021 

Monitoring well locations for the RCRA ground water assessment 
program are illustrated in Figures 8 and 9. The location of these 
monitoring wells cannot be assessed at this time due to a lack of 
technical information. Ohio EPA will be able to evaluate 
monitoring well locations once the 1989 Ground Water Quality 
Assessment Report for 1989 is submitted by DOE. 

DOE states in the GWQAPP that since similar materials were 
disposed of in the various waste pits, it is impossible to 
attribute any contaminants to a specific waste pit. Based on this 
condition, DOE has placed monitoring wells around the perimeter of 
the entire waste pit area and has not attempted to delineate any 
of the waste pits. 

A persistent ground water high centered around Waste Pit 4 has 
been identified, indicating that Waste Pit 4 is a source of 
recharge. Additionally, consistent occurrence of VOC's in TP-19 
in rounds 2 through 6 of the detection monitoring program have 
been documented,-and the highest- total uranium and total thorium 
concentrations are from monitoring wells adjacent to Waste Pit 4 
(TP-19, TP-21, and TP-22) (PRC 1989). 

Monitoring wells TP-19, TP-21, and TP-22 were eliminated from the 
ground water monitoring program. 
improperly constructed, the locations of these wells provided 
important ground water elevation data. This data is critical to 
monitor the effects of mounding in this area. As a result, Ohio 
EPA feels that the test pit wells should be replaced with 1000 
series monitoring wells. These wells should be screened at the 
same interval as the corresponding test pit wells. This would 
provide a good source of ground water data to be used to document 
contaminant movement and hydrogeologic activity in this sensitive 
area. Once the additional monitoring wells have been installed, 
the test pit wells should be closed in an approvable manner. 

Though these wells were 
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Based upon the results from the Round 6 sampling event (the most 
recent data available at the time of the inspection), the location 
of the RCRA ground water monitoring wells is not adequate to 
determine the rate and extent of ground water contamination and 
contaminant migration. 
the southern most monitoring wells (OS-2 and OS-3), the western 
most monitoring wells (MW-3, MW-4, MW-S), and the eastern most 
monitoring well (MW-13). Additional monitoring wells are needed 
to define the extent of the contaminant plumes and to determine 
contaminant concentrations within the plumes. 

SITE rnSPHxIOEl 

Ground water impact has been documented in 

A site inspection was conducted on 04/09/90 by Mike Proffitt Ohio 
EPA-DGW in order to determine the structural integrity of the 41 
RCRA monitoring wells used in Round 6 sampling. Emergency 
repairs were underway on the K65 silos and, as a result, access to 
many of the monitoring wells was not possible. The monitoring 
wells which were inspected were: MW-19s (2019), MW-19d (3019), MW- 

and MW-17d (3017). Additionally, several off site wells could not 
be inspected. 
permission was needed for their access. 

21s (2021), MW-10 (3010), MW-16s (2016), MM-16d (3016), MW-14s 
(2014), MW-14d (3014), MW-4 (2004), MW-11 (2011), MW-17s (2017), 

These wells were on private property and prior 

All monitoring wells inspected were in a similar condition. 
Monitoring wells were protected with a locking metal casing. 
casing was set in a concrete pad. 
good condition. None of the monitoring wells were protected by 
posts to prevent damage resulting from collision with equipment 
and vehicles. Though this may not be critical in the waste pit 
area, monitoring wells in the production area are very susceptible 
to damage. 

Each 
All casings were locked and in 

A sampling pump was found lying on the ground next to MW-10. 
was evident that the pump had been exposed at this location for a 
long time, based upon the amount of material that had built up on 
the pump and the hose. I informed Dave Rast that the pump should 
be retrieved and decontaminated before it is accidentally 
introduced into the well. 

It 

No ground water sampling was being conducted during the site 
inspection, therefore sampling procedures were not observed; 
however, the sampling and analysis plan included in the GWQAPP was 
reviewed. 
Ohio EPA in March, 1989. 

As discussed earlier, this document was approved by, 
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This section of the Comprehensive Ground Water Monitoring 
Evaluation evaluates the Fernald FMPC's compliance in conjunction 
with Ohio hazardous waste regulations and the following violations 
were noted. For additional information, the attached RCRA 
checklists should be consulted. All citations are based on state 
rules. 

OAC 3745-65-93fDlf4lfal 

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 Ground Water Assessment Program has been able to 
define the extent of the contaminant plume. 

OAC 3745-65-93fDll4lfbl 

The FMPC has not determined the concentrations of the hazardous 
waste constituents in the ground water. The FMPC has not 

, submitted any data concerning the concentrations of these 
constituents to Ohio EPA, and therefore has not complied with this 
regulation. 

OAC 3745-65-75fFl 

Annual Ground Water Monitoring Reports should be submitted to Ohio 
EPA by March first of each year. Because FMPC has not submitted 
any annual Ground Water Monitoring Reports, they have not complied 
with this rule. 

OAC 3745-65-94fBlf2l 

FMPC has failed to submit the RCRA Ground Water Assessment Program 
annual report on March 1, 1990. FMPC's violation of this rule was 
included in charges of contempt of court filed by the state of 
Ohio, as described in State of Ohio VS United States Department of 
Energy, and Westinghouse Materials Company of Ohio, Inc., Feed 
Materials Production Center; Civil Action No. C-1-86-0217. 
Because of this violation, Ohio EPA has not been able to evaluate 
the RCRA Assessment Monitoring Program in this CME. 

FMPC has not calculated the rate of migration of hazardous waste 
or hazardous waste constituents in the ground water during the 
reporting period. FMPC was to include this information in the 
1989 Annual Ground Water Assessment Monitoring Program Report, 
which was to be submitted to Ohio EPA by March 1, 1990. Because 
FMPC has not submitted this information to Ohio EPA, FMPC is in 
violation of this rule. 
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APPENDIX A 

9887 COMPREHENSIVE GROUND-WATER MONITORING 
EVALUATION WORKSHEET 

/' 

The following worksheets have k e n  designed to assist the enforcement officer/ 
technical reviewer in evaluating theground-water monitoring system an owner/operetor 
uses to collect and analyze samples of ground water. The focus of the worksheets is 
technical adequacy as it relates to obtaining and analyzing represent2tive samples of 
C Ground water. The basis of the worksheets is the final RCRA Ground Water Monitoiing 
Technical Enforcement Guidance Document which describes in detail the aspects of 
E Ground-water monitoring which EPA deems essential to meet the goals of RCRA. 
Appendix A is not a regulatoryxhecklist. Specific technical deficiencies in the 
monitoring system can, however, be related to the regulations as illustrated in F i p e  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 
regulations using Figure 4.3 from the COG as a guide. 

Comprehensive Ground-Water Monitoring Evaluation 
I. Office Evaluation Technical Evaluation of the Design of the 

Ground-Water Monitoring System 

A. Review of Relevant Documents I 

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

a. RCRA Part A permit application? 
b. RCRA Part B permit application? 
c. Correspondence between the ownerloperator and appropnete agencie's or 

d. Previously conducted facility inspection reports? 

- 
citizen's groups? -- 

e. Facility's contractor repons? . :%re ' 

f. Regional hydrogeologic, geologic, or soil reports? 
g. The facility's Sampling and Analysis Plan? 
h. Ground-water Assessment Program Outline (or Plan, if thefxility is in 

i. Other (specify) 
F< 5 assessment monitoring)? 

Y 

Y 

- 
Y 

Y 
Y 
Y 
Y 

T 

OWPE 
A-1 
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B.' Esaluation of the Owner/Operator's Hydrogeologic Assessment 

.e. \. ' # 
-j'Did the owner/operator use-the following direct techniques in the hydrogeologic 

assessment 

2. Logs of the soil borings/rock corings (documented by a professiond geologist, 

b. Materials tests (e-g., grain size analyses, standard penemtion tests, etc.)? 
c. Piezometer installation for water level measments at different depths?d. Slug 

e. Pump tests? 
-1. Geochemical analyses of soil samples? 
g. Other (specify) (e.g., hydrochemical d i 2 - m ~  and wash analysis) 

soii :ientist, or geotechnical engineer)? 

tests? 

2. Did the owner/operator use the following indirect technique to supplemmt direct 
techniques data: 

a. Geophysical well logs? 
b. Tracer studies? 
c. Resistivity and/or electromagnetic conductance? 
d. Seismic Survey? 
e. Hydraulic conductivity measurements of cores? 
f. Aerial photography? 
g. Ground penemting radar? 
h. Other (specify) 

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

hydrogeologic assessment? . -  

4. Did the owner/operator document methods (criteria) used to correlate and analyze 
the information? 

- .  . 
5. The owner/operator prepare the following: 

f '. 

-- a. Nmative description of geology? 
b. Geologic cross sections? 
c. Geologic and soil maps? 
d. Boringkoring logs? 1 

e. Smcture contour maps of the differing water bearing zones and confining laykr? 
f. Narrative description and calculation of ground-water flows? 

.. ' 
3- . 

f' i-. 

. 
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g. Water table/potentiomemc map? 
h- b~ydrologic cross sections? 

6. Did the owner/operator obtain a regjonal map of the area md delineztt the facility? 
/, 

If yes, does this map illumate: 
2. Surficial geology features? 
b. Streams, rivers, lakes, or wetlands near the facility? 
c. Discharging or recharging wells near the facility? I 

7 .  Did the owner/operztor obtain a regional hydrogeologic m2p? 

If yes, does this hydrogeologic map indicate: 
a Major areas of rechugeldischarge? 
b. Regional ground-water flow direction? 
c. Potentiometric contours which are consistent with observed water level 

elevations? 

8. Did the owner/operator prepare a fzcility site map? 

If yes, does the site map show: 
a. Regulated units of the facility (e.g., landfill areasjmpoundments)? 

'c. Lockion of monitoring wells, soil borings, or test pits? 
d. How many regulated units does the facility have? 

b-.Any seeps, springs, s m w ,  ponds, orwedanb?N, seeps indicated On maps 

NOT YET 1 
if more than one regulated unit then, 
Does the waste management area encompass all regulated units? . -  . -  
Is a waste management area delineated for each regulated unit? ' I  

~ ~ ~~~~~~ 

3. Characterization of Subsurface Geology of Site 

1.Soil boringltest pit program: 
r 

a. Were the soil brings/test pits performed under thesupervision of a qualified 

b. Did the owner/opexator provide docurnewori'for selecung the spacing for 

c. Were the borings drilled to the depth of the first confining unit below the 

professional? 

borings? 

Y 

Y 

Y 
Y 
Y 

Y 

Y 

Y 

Y 

Y 

Y 
N-. . 

Y 

NDETELYIN 

N 

Y 

S 

- - 1  . 

uppermost zone of saturation or ten feet into bedrock? Y 

40 
d. Indicate the method(s) of drilling: 
t ,  
J. f -' 

Y 
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$ ; et, .- -!, - !. Auger (hollow or solid stem) X 

- Mud rotary 
I- ’- 

Reverse rc 
Cable tcr.: 
Jett;,r.; 

- X 

Split spoon x 

Rock coring - 
Ditch sampling - 

Shelby tube, or similar 

0 ther (explain) * 

g. Were the continuous sample corings losged by a qualified professional in . 

gcology ? 
h. Dozs the field boring log include the following information: 

Hole name/number? 
Date started and finished? 
Driller’s name? 
HoIe location (ie., map and elevztion)? 
Drill rig type and bit/auger size? 
Gross peEography (e.g., rock type) of each geologic unit? 
Gross mineralogy of each geologic unit? 
Gross structural interpretation of each geologic unit and smctural features 1 

(e.g., fractures, gouge material, solution channels, buried streams or valleys, 

Develc 

Percent sample recovery? 
Narrative descriptions of: 

-Geologic observations? 
-Drilling observations? .- 

i. Were the following analytical tests performedon the core samples: 
Mineralogy (e.g., microscopic tests a n d h a y  diffraction)? 
Petrographic analysis: 

\ 

-degree  of crystallinity and cementation of matrix? 
-degree  of soning, size fraction (i.e., sieving), textural variations? 

l !  & -rock type(s)? 

. -  - 

1887 

Y 

Y 
Y 
Y 

Y 
Y 

Y 
Y 

Y 

Y 

Y 
Y 

N 

N 
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-soil type? 

-existence of mimsmctures that may effect or indicate fluid flow? 
c . ,  ,. -approximate bulk geochemistry? 

Falling head tests? 
Static head tests? /' 

Settling measurements? 
Cenmfuge tests? 

N I 

- 
Column drawings? 

N 

Y .  

D. Verification of Subsurface Geological Data 

1. H2s the owner/oper2tor used indirect geophysical mehods to supplement geological 
conditions between borehole locations? 

~ ~~ 

2. Do the number of borings and analytical data indicate that the confining layer 
displays a low enough permeability to impede the migration of contaminants to any 
stratigraphically low water-bearing units? 

3. IS the confining layer lateray continuous across the entire site? 

4. Did the owner/operator consider the chemical compatibility of the site-specific 
wate  types and the geologic materials of the confining layer? 

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

6. Do the laboratory data combonte the field data for petrograplfy? ..- - - _  
, . -  

7. Do the laboratory data comborate the field data for mineralogy 2nd subsurface :, , 
gecchemisq? 

E. Presentation of Geologic Data 
i 

1. Did the owner/operator present geologic cross sections of the si&? 

-.' 
2. Do cross sections: L. 

a. identify the types and characteristics of the geologic materials present? , 
b define the contact zones between different geologic materials? 
' &'note the zones of high permeability or fracture? 

d. give detailed borehole information including: 

1 
f 5 

Y .  

I! 
U 
c 
Ti 

N 

N 

N 

N.4' 

' NA 

- 
Y 

Y 
Y 
Y 42 
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location of borehole? 
4 .  * .-A 2 depth of terminadon? 
L c* 5, L location of screen (if applicable)? 

depth of zone(s) of saturation? 
backfdl procedure?. 

3. Did the owner/operator provide a topographic map which was constructed /' by a 
licensed surveyor? 

4. Does the topographic m2p provide: 

a. contours at a maximum interval of two-feet? 
b. locations and illusations of man-made features (e.g., paking lots, f2ctory 

c. descriptions of nevby water bodies'? 
d. descriptions of off-site wells? 

buildings, drainage ditches, storm drain, pipelines, ctc.)? 

- - 
e. site boundaries? 
f. individual RCRA units? 
g. delineation of the waste management area(s)? 
h. well and boring locations? 

- 

5. Did the owner/operator provide an aerial photograph depicting the site a d  zdjzcent 
off-site features? 

6. Does the photograph clearly show surface water bodies, zdjacent municipzlides, a d  
residences and are these clearly labelled? . 

I 

7 .  Identification of Ground-Water Flowpaths 
.- - -_  

8 . -  
A 

1. Ground-water flow direction . 
-1 

a. Was the well casing height measured by a licensed surveyor to the nearest 0.01 
feet? r 

. b. Were the well water level measurements taken within a 24 hour period? 
c. Were the well water level measurements taken tQ the nearest 0.01 feet? 
d. Were the well water levels allowed to stabilize after consuuction and 

e. Was the water level information obtained from (check appropriate one): 
development for a minimum of 24 hours p$or to measurements? - 

\ 

multiple piezometers placed in single borehole? 

monitoring wells? X 

- 
vemcdly nested piezometers in closely spaced separate 
boreholes? - 

?% 
a '  

. .  

-3 
Y 
N 

. - -  

Y 

Y 
V 

Y 
Y 

N 
Y 
Y 

Y 

Y 

*. I 

Y 
N 

N 

- 
N 

4: 
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1 

7f.iDi"d h e  owner/operator provide cons$uction details for the piezometers? 
g. How were the static water levels measured (check method[sJ). 

X 
X 

Electtic water sounder . -. 
Wetted tape - 

*Airline - /, 

Other (explain) 
h. Was the well water level measured in wells with equivdent screened intervals at 

2n equivalent depth below the saturated zone? 

If yes, 

I 

i. Has the owner/operator provided a site water table (potentiometric) contow map? 

Do the potentiometric contours appear logical and xcurate based on 

Are ground-water flow-lines indicated? 
Are static water levels shown? 
Can hydraulic gradients be estimzted? 

topography and presented data? (Consult water level data) 

j. Did the owner/operator develop hydrologic cross sections of the ve*cal flow 

k. Do the owner/operator's flow nets include: 
component across thd site using measurements fIpn a weus? 

piezometer locations? 
depth of scretning? 
width of screening? 
measurements of water levels from all wells and piezometers? 

2. Seasonal and tempord fluctuztions in ground-water 

a. Do fluctuations in static water levels occur? If yes, are the,fluctua~ons czused by 
my of the following: .- - -_  

I 

-Off-site well pumping . -  
-Tidal processes or other intermittent natural -- b. 

variations (e.g., river stage, etc.) 
-On-site well pumping 
--Off-site, on-site construction or changing land use patterns 
-Deep well injection 
-Seasonal variations 
--Other (specify) - 

r 

b. Has the owner/operator documented sour& and patterns that contiibute to or 

c. Do water level fluctuations alter the general ground-water gradients uld,flow 

d. Based on water level data, do any head differentials xcur  that may hdicrrte a 

affect the ground-water patterns M o w  the waste rnana,oement? 

directions? 

vertical flow component in the saturated zone? 11 

Y/N 

I887 
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i 

e. Did the owner/operator implement means for gauging long term effects on water 
movement that may result from on-site or off-site consmction or changes in 
lad-use patterns? . 

c 7,:. <; 5 
3. Hydr2uli'c conductivity 

/' 

I Adding or removing a known volume of water? 

: 4. Identification of the uppermost aquifer 

1 
j defined? If yes, 
I 

4 r 

a. Has the extent of the uppermost saturated zone (aquifer) in the facilit) are2 been 
-- 

Are soil borindtest pit logs included? 
Are geologic cross-sections included? 4' 

b. Is there evidence of confining (competent, unfractured, continuous, and low 

how was continuity demonstrated? explanation of bor ing  logs 
permeability) layers beneath the sire? If yes, 

\ 

c. What is hydraulic conductivity of the confining unit (if present)? CWSec How 
'$as it determined? 

- 
Pressurizing well cadnv? 

etermined 

pressure transducers and high-speed recording equipment used to record the 
rapidly changing water levels? 

d. Since single well tests only measure hydraulic conductivity in a limited area, 
were enough tests run to ensure 2 representative measure of conductivity in each 
hydrogeologic unit? 

geologic infomation (e.g., boring logs)? 

I I 
i 

e. Is the owner/operator's slug test data (if applicable) consistent with existing 

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

Transmissivity - 
Storage coefficient 
Leakage 
Permeability 

.- - - Porosity - / 

Specific capacity - A 

. -  
Other (specify) 

I 

I /1Y 

988' 
N 

N 

N/A - -  

n 

.. - 

Y 

Not 
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~ 

d. Does potential for ocher hydraulic communication-exist (e.g., lateral incontinuity . 
between geologic units, facies changes, fracture zones, cross cutting structures, 
or chemical corrosioddteration of geologic units by leachage? If yes or no, what 
is the rationale? 

Yes, confining layer is of lower uermeabilitv. 
enough to stop infiltrtion. 

1t"i.s not low 

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

These questions should be answered for each different well design present at the 
ficility. 

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

Hollow-stem auger 63 
Solid-stem auger 0 
Mud rotary 0 

*Airrotary . 0 
Reverse rotary 0 
Cable tool . a  
Jetting 0 -- 
Air drill w/ casing hammer 0 

b. Were any cutting fluids (including water) or additives used during drilling? If 
Other (specify) 

yes, specify: 
Type of drilling fluid 
Source of water used 
Foam 
Polymers 
Other 

c. Was the cumng fluid, or additive, identified? 
d. Was the drilling equipment steam-cleaned p r i o ~  to drilling the well? 

Other methods 
e. Was compressed air used during drillh@-If yes, 

was the air filtered to remove oil? 
f. Did the owner/operator document procedure for establishing the potentiomemc 

surface? If yes, 
how was the location established? 

g. Formation samples 
n. z 

2887 

x 
N/A 

Y 

N 

Y 
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7 ,~*,~W,ert formation samples collected initially during W i n g ?  

Were any cores taken continuous? 
If not, at what interval were samples taken? 

L 
-~ 

Other (spec*) 

If no, how were the materials cleaned? 
c. Were the materials steam-cleaned prior to installation? 

Y 

I How were the samples obtained? 
-xSplit spoon /' 

A h e l b y  tube 
4 r e ~  

a. Was a well intake Screen installed? 

-- What is the length of the screen for the well? 
59615 feet 

Is the screen manufactured? 

What kind of filter pack was employed? 

b '  
.I ' 

-i, b. Was a tllter pack installed? 

sand Dack 
C. z Is the filter pack compatible with formationmattrials? 
C' -b How was the filter pack installed? 

direct placement in annulus 

- O t h e r  (specify) 
Identlfv if any physical and/or chemical tests were performed on the 
formation samples (spec@) 
ASTM standard penetration test 
RAD 2 organic vaoor screening , 

Y 

Y 
Y 

Y 

4; 

2. Monitoring Well Construction Materials I . .  
- .  . - -  

.- ... 

Y 
N 

N/A 

. ,  i . .  
- 't . . - . 

1- - _  -i 1 a. Identify construction materials (by number) a n i  ciimi&s (k/OD) 

Miwid Diameter 
*Primary Casing -wG- 4dln 

Secondary or outside casing 

Screen 
4 in (doubleconsmc tion) 
- PVC 

b. How are the sections of casing and screen connected? 
Pipe sections threaded 
Couplings (friction) with adhesive or solvent 
Couplings (fkiction) with retainer smews 

X 

3. Well Intake Design and Well Development I 

87 



. I .  
What are the dimensions of the fdter pack?. . 

Has a turbidiry measurement of the well water ever been made? . 

Have the fdter pack and screen been designed for the insitu materials? 

\* k( 10" d 
2-4 f e e t  above screen in 1 & 2000 s e r i e s  

/, 

c. Well development 
Was the well developed? 
M a t  technique was used for well development?- 

UurgebIock  2 
B a i l e r  

XWater pumping 
-Other (specify) 

-Air sur,& 

4. Annular Space Seals 

2. What is the annular space in the saturated zone directlyabove the filter pzck 
f l e d  with: 

. Wodium bentonite (specify type and grit) p e l l e t s  

a m e n t  (specify neat or concrete) 
-Other (specify) 

b. Was the seal installed by: 
-Dropping material down the hole and tamping - -  - -  
-Dropping material down the inside of hollow-stem auger 
-Tremie pipe method 
X t h e r  (Specify) 

Was this seal made wth'! 

direct placement i n  anullus 
c. Was a different seal used in the unsaturated zone? If yes, J 

/ . -  . ~ C o d i u m  bentonite (specify type and grit) . volclay grout -- 
-Cement  (specify neat or concrete)- Other (specify) 

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

Was this seal installed by? 

f 

. a the r ( spe t i fy )  pressure grouting with  treaie  pipe 

d. Is the upper portion of the borehole sealed with a concrete cap to prevent 

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

.' infiltration from the surface? 

1 

!?l 

YIN 
1887 
N 

Y 
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H. Evaluation of the Facility’s Detection Monitoring Program 
. -  

9 t%s; . 1  

B C . h -  .. _ . .  
1. Placement of Downpdient Detecnon Monitoring Wells 

a. Are the ground-water monitoring wells or clusters located imme&ately adjacent 

b. How far apart are the detection monitoring wells?. 
c. Does the owner/operator provide a rationale for thelocation of each monitoring 

d. Does the owner/operator identified the well screenienghs of each monitorin,o 

e. Does the owner/operator provide an explanation for the well screen lengths of 

f. Do the actual locations of monitoring wells orclusters correspond to those 

to the waste mmagement area? r 

well or,cluster? . 

well or clusters? 

e x h  monitoring well orcluster? 

identified by the owner/operator? 

2. Placement of Upgradient Monitoring Wells 

a. Ha the owner/operator dcxumented the location ofeach up,pdient monitoring 

b. Does the owner/operator provide an explanation forthe location(s) of the 

c. What length screen has the owner/operator employed inrhe background 

d. Does the owner/operator provide an explanation for the scTeen length(s) 

well or cluster? 

upgradient monitonng wells? - 

- 
monitoring well(s)? - -  

chosen? 

correspond to that identified by the owner/operator? 
e. Does the actual location of each back,mund monitoring well br cluster ..- - - -  

0 . -  . 
A 

:. Office Evaluation of the Facility’s Assessment Monitoring Program 

1. Does the assessment plan specify: 
f 

. .  
a. The number, location, and depth of wells? 
b. The rationale for their placement and identify the basis that will be used to select . . 

subsequent sampling locations and depths in later assessment phases? 
1 

-5- . 

2. Does the list of monitoring parameters include all hazardous waste constituent? 
from the facility? 

r- 5 f‘; ... 

. YIN 
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. -  
8 a. Does the water quality parameter list include other imporiant indicators not 

,,.classified as hazardous waste constituents? 
b: Does the owner/operator provide documentation for he listed wastes which are 

not included? 

3. Does the owner/operator's assessment plm specify the procdures to be used to 
dztemine the rate of constituent migztion in the ground-water? 

4. Has the owner/operator specified a schedule of implementxion in theassessaent 
plan? 

5.  Have the assessment monitoring objectives been cleahy dkfined in the assessinent 
plm? 

a. Does the plan include analysis and/or re-evaluation to determine if significant 
contamination has occurredin 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 mi-gntion from the facility? 

c. Does the plan call for determining the concentrations of hazardous wastes and 
hazardous waste constituentsin the ground water? 

d. Does the plan employ a quarterly monitoring program? 

6. Does the assessment plm identify the investigatory methods that will be used hihe 
zssessment phase? . 

a. Is the role of each method in the evaluation fully described? 
t b. Does the ulan Drovide sufficient descrbaons of the direct methods to be used? - 

c. Does the plan provide sufficient descriptions of the indirect methods to.beused? 
d. Will the method contribute to the funher characterization of the contmiinant :; 

movement? 

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

.- 

a. Does the assessment approach incorporate insect methods to funher support 

b. Will the planned methods called for in the assessment approach ultimately meet 
f performmce standards for assessment monitoring? 1 

c. &e the procedures well defined? 

direct methods? b' 

8 z .  

d..Does the approach provide for monitoring wells similv in design and 
construction as the detectionmonitoring wells? 

I 

Y 

w 

Y 

V 

N 

Y 

Y 

Y 
Y 

N 

Y 
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y 

- 

I b. Is the measurement at an appropriate level of sensitivity to detect ground-water 

L 

- . e. Does the approach employ taking samples during drilling or collecting core 
"8 t+ p - samples . for further analysisL. 

-. 

8. Are the indirect methods to be used based on reliable and eccepted geophysical 
techniques? 

/' 

a. Are they capable of detecting subsurfice changesresulting from contaminant 
'.& mi,gation at the site? 

I quality changes at the site? 
c. Is the method appropriate considering the nature of the subsurfice mzterids? 
d. Does the approach consider the limitations of these methock' 

d- 

e. Will the extent of contamination and constituent concentmion be based on direct 
* methods and sound engineering jud,gment? (Using indirect methods tofunher . 

substantiate the findings.) 

9. Does the assessment approach incorporate any mathe-maticd modeling to predict 
contaminant movement? 

2. Will site specific measurements be utilized toaccurately p o m y  the subsurfxe? ' 

b. Will the derived data be reliable? 
c. Have the assumptions been identified? 
d. Have the physical and chemical properties of the site-specific wastes 2nd 
hazardous waste constituentsbeen identified? 

J. Conclusions I I 1. Subsurface geology 
A 

a. Has sufficient data been collected to adequately define petrography and 

b. Has the subsurface geochemistry been adequately defined? 
c. Was the boring/coring program adequate to definesubsurface geologic vaEation? 
d. Was the owner/operator's narrative description complete 2nd accurate in its 

e. Does the geologic assessment address or provide means to resolve any 

petrographic variation? 

interpretation of the data? .- 

information gaps? &'' 
t I 2. Ground-water flowpaths 1 

Y 

1887 
NIA 

Y 

Y 
N 

Y 

i b .  I 

Y 

N 

N 

a.iQd the owner/operator adequately establish the hori-zontd and vertical 
components of pound-water flow? 
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b. Wen appropriate methods used to establish ground-water flowpaths? 
c. Did the owner/operator provide accurate documentation? 
6 Are the potentiometric surface measurements valid? 
e. Did the owner/operator adequately consider the seasonal and,temporal effects on 

f. Were sufficient hydraulic conductivity tests performed to document lateral and 
the ground-water? 

vertical variationin hydraulic conductivity in the entire hydrogeologic subsurface 
below the site? 

3. Uppermost Aquifer . 
a. Did the owner/operator adequately define the upper-most aquifer? 

4. Monitoring Well Construction and Design 

a. Do the design and construction of the owner/operator's ground-water monitoring 

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

. wells permit depth discrete ground-water samples to be taken? 

accurate assessment of aquifer characteristics? 

- -  5.  Detection Monitoring 

a. Downgradient Wells 
Do the location, and screen lengths of the ground-water monitoring wells or 
clusters in the detection monitoring system allow the immediate detection of a 
release of hazardous waste or constituents from the hazardous waste 
management area to the uppermost aquifer? 

b. Upgradient Wells 
Do the location and screen lengths of the upgradient (background) ground- 
water monitoring wells ensure t!e capability of collecting ground-water 
samples representative of upgradient (background) ground-water quality 
including any ambient heterogenous chemical characteristics? 

1 .. ' 

6. Assessment Monitoring 

a. Has the owner/operator adequately characterized site hydrogeology to determine 
.c~n taminan t migration? 
6. fs'the detection monitoring system adequately designed and consuucted to 

immediatelv detect anv contaminant release? 

Y" 

Y 

N 

V 

Y 

Y 

N 

N 

52 
9 

Y 
OWP 

A-1 5 



Si50.2 

Y '  z. kc the procedurts used to makt a first determinationof contamination adequate? 
6 Is the assessment plan adequate to d e t q  characterize, and track contaminant 

migration? 
e. Will the assessment monitoring wells, given site hydrogeologic coFditions, 

define the extent and concentration of contamination in the horizontal and 
vertical planes? 

f. Are the assessment monitoring wells adequately designed and constructed? 
g. Are the sampling and analysis procedures adequate to provide true measures of 

contamination? 
h. Do the procedures used for evaluation of assessment 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 fiequency and duration to adequately 

j. Is the schedule of implementation adequate? 
k. Is the owner/operator's assessment monitoring plan adequate? 

If the owner/operator had to implement hisassessment monitoring plan, was it 
implemented satisfactorily? 

-. - . 

A. Ground-Water Monitoring System 

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

B. Monitoring Well Construction 

1. Identify consmction material material diameter 

a. E m a r y C a s h g  
b. Secondary or outside casing 

Stanless steel 4" ID 

~ 

2. Is the upper portion of the borehole sealed with conrete to prevent infiltration from 
the sugace? Z '  

3. Is the-well fitted with an above-ground protective device? 
h f: 

4. Is the protective cover fitted with locks to prevent tampering? If a facility utilizes 
more than a single well design, answer the above questions for each well design? 

Y 

s 

V 

u .  
Y 
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?i’ 
. .. 

. .. . 
/. 

II. Review of Sample Collection Procedures 

i. hleasurement of Well Depths Elevation 

1. Are measurements of both depth to standing water and depth to the bottom of the 
well made? 

2. Are measurements taken to the 0.01 feet? 

3. What device is used? ELECTRONIC WATER LEVEL INDICATOR 

4. Is there a reference point established by a licensed surveyor? 

5. Is the measuring equipment properly cleaned betweenwll locations to prevent cross 
con tamination? 

3. Detection of Immiscible Layers 

1. Are procedures used which will detect light phase immiscible layers? 

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

2. Sampling of Immiscible Layers 

1. h e  the immiscible layers sampled separately prior to well evacuation? 

2. Do the procedures used minimize mixing with watersoluble phases? 

D. Well Evacuation 

1. Are low yielding wells evacuated to dryness? 

2. Are high yielding wells evacuated so that at least thke casing volumes are removed? 

3. What device is used to evacuate the wells. 7% Immersible pump 

4. If any problems are encountered (e.g., equipmenmalfunction) are they noted in a 
field logbook? 

F; 

YIN. 
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E. SampIe Withdrawal 
\! 

1. For low yielding wells, are samples for volatiles, pH, and oxidationheduction 
potential drawn first after the well recovers? 

/' 

2. Are samples withdrawn with either flurocarbodresins or stainless steel (316,304 or 
2205) sampling devices? 

3. Are sampling devices either bottom valve bailers or positive gas displacement 
bladder pumps? 

4. If bailers are used, is fluorocarbodresin coated wire, single strand stainless steel 
wire, or monofiiament used to raise and lower the bailer? 

5. If bladder pumps are used, are they operated in acontinuous manner to prevent 
aeration of the sample? 

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

7 .  If bailers are 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 other 
contaminated surfaces prior to insemon into the well? 

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

10. If samples are for inorganic analysis, does the cleaning procedure include the 
following sequential steps: 

a. Dilute acid rinse (HNO, or HCl)?l 1. I€ samples are for organic analysis, does 
the cleaning procedure include the following sequential steps: 

, 11. If samples are for inorganic analysis, does the cleaning pkedure include the 
i following sequential steps: 

i ! 
I I 

3&? I 

a. Nonphosphate detergent wash? 
b. Tap water rinse? 
c. Distilleddeionized - "  water rinse? 
d. Akfone rinse? 
e. Pesticide-grade hexane rinse? 1 

Y 

Both 
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12. Is sampling equipment thoroughly dry before use? 

13. Are equipment blanks taken to ensure that sample crosscontamination has not 
/’ OCCUrred? 

14. If volatile samples are taken with a positive gas displacement bladder pump, are 
pumping rates below 100 d r n i n ?  

I .  

F. In-situ or Field Analyses 

1. Are the following labile (chemically unstable) p k e t e n  determined in the field: 

a. pH? 
b. Temperature? 
c. Specific conductivity? 
d. Redox potential? 
e. Chlorine? 
f. Dissolved oxygen? 
g. Turbidity? - 

h. Other (specify) 

2. For in-situ determinations, are they made after well evacuation and sample removaf? 

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

4. Is monitoring equipnent calibrated according to mannufacmers’ specifications and 
consistent with SW-846? 

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

[V. Review of Sample Preservation and Handling Procedures 

. ,  

1. Sample Containers L :  

1. Are samples transferred from the sampling device directly to their compatible 
containers? 

1887 
N 

Y 

N/A 

V 

Y 
N 

Y 

Y 

V 

Y 

56 

OWPE 
A-19 



S950.2 

\*. ,-. -; * 

'i E:: : *  ,.. E 

2. Are sample containers for metals (inorganics) analyses polyethylene with 
polypropylene caps? 

/' 

3. Are sample containers for organics analysis glass bottles with fluorocarbonresin- 
lined caps? 

4. If gIass bottles are used for metals samples are the caps fluorocarbonresin-lined? 

5 .  Are the sample containers for metal analyses cleanedusing these sequential steps: 

a. Nonphosphate detergent wash? 
b. 1:l nitric acid rinse? 
c. Tap water rinse? 
d. 1:l hydrochloric acid rinse? 
e. Tap water rinse? 

. f. Distilleddeionized water rinse? 

6. Are the sample containers for organic analyses cleaned using these sequential steps: 

a. Nonphosphate detergenthot water wash? 
b. Tap water rinse? 
c. Distillddeionized water rinse? 

- -  

d. Acetone rinse? 
e. Pesticide-grade hexane rinse? 

7 .  Are m p  blanks used for each sample container type to verify cleanliness? 

B. Sample Preservation Procedure 

1. Are samples for the following analyses cooled to 4°C: 

a. TOC? 
b. TOX? 

d. Phenols? .. ' 
-%Q? e. Sulfate? 

f. Nitrate? 
g. Coliform bacteria? 
h._Cy,anide? 
i. @&and grease? 
j. Hazardous constituents 0261, Appendix VIn)? 

Y/N 

Y 

. - -  
NIX 

Not 
Col lec ted  

N/A 

N/A 
Y 

Y 
N/A 
NIA 
S/A Ti 
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:?2i Are samples for the following analyses field acidified to pH <2 with HNO,: 
ii cy - ’ 

a. Iron? 
b. Manganese? 
c. Sodium? 
d. Total metals? 
e. Dissolved metals? 
f. Fluoride? 
g. Endrin? 
h. Lindane? 
i. Methoxychlor? . 
j. Toxaphene? 
k. 2,4, D? 
1.2,4,5 TP Silvex? 
m. Rachum? 

I‘ 

n. Gross alpha? - 
0. Gross beta? 

3. Are samples for the following analyses field acidfed to pH 6 with $SO,: 

a. Phenols? 
b. Oil and grease? 

4. Is the sample for TOC analyses field acified to pH Q with HCl? - -  

5. Is h e  sample for TOX analysis preserved with 1 ml of 1.1 M sodium sulfite? 

6. Is h e  sample for cyanide analysis presemed with NaOH to pH > 12? 
~ ~ ~~~~ 

C. Special Handling Considerations 

1. Are organic samples handed without filtering? 

2. Are samples for volatile organics transfered to the appropriate vials to eliminate 
headspace over the sample? 

3. Are samples for metal analysis split into w+rti&ns? 

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

5.  Is the second portion not frltered and analyzed for total metals? 

6. Is one equipment blank prepared each day of ground-water sampling? 

C’ .. 
* N  * t: 

, 

YIN 
1887 

Y 
Y. 
Y 
N/ A 
Y 
N 

N/A 
Y 
V 

Y 

N/A 

N/A 
. .  

l o t  
Zollec t e d  

N 

N/A 

V 

Y 

N 

-% 
N 

R 
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. Review of Chain-of-Custody Procedures 
, '  

4 r '  - 3 :  
4. Sam'ple Lakeis 

888' 

1. Are sarqie labels used? /, 

2. Do key provide the following information: 

Y -- 

a. Sample identification number? 
b. Name of collector? 

I 

Y - .  

Y 
P 
Y 

c. Date and time of collection? 
d. Place of collection? . 
e. Parameter(s) requested and preservitives used? 

3. Do they remain legible even if wet? 

B. Sample Seals 

1. Are sample seals placed on those containers to ensure samples are not altered? 
~~ 

C. FieId Logbook 

1. Is a field logbook maintained? 

2. Does it document the following: Did  not review f i e l d  logbook 

a. Purpose of sampling (e.g., detection or assesment)? 
b. Location of well(s)? 
c. Total depth of each well? 
d. Static water level depth and measurement technique? 
e. Presence of immiscible layers and detection method? 
f. Collection method for immiscible layers and sample identification numbers? 
g. Well evacuation procedures? 
h. Sample withdrawal procedure? 
i. Date and time of collection? 
j. Well sampling sequence? 
k. Types of sample containers and sample idxqfication number(s)? 
1. Reservative(s) used? 
m. Parameters requested? 
n. Field analysis data and rnethoci(s)? 
6, S'mple distribution and transporter? 
p. Field observations? 

Y 

Y 

Y 

59 
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-Unusual well recharge rates? 
-Equipment malfunc tion(s)? 
-Possible sample contamination? 
--Sampling 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. Signiture of collector? 
c. Date and time of collection? 
d. Sample type? 
e. Station location? 
f. Number of containers? 
g. Parameters requested? 
h. Signatures of persons involved in chain-of-custody? 
i. Inclusive dates of custody? 

E. Sample Analysis Request Sheet 
.-  

1. Does a sample analysis request sheet accompany each sample? 

2. Does the request sheet document the following: 

a. Name of person receiving the sample? 
b. Date of samule nceim? * 
c. Duplicates? 
d. Analysis to be performed? 

IV. Review of Quality AssurancdQuality Control 

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

.& 

B. Does the QMQC program include: 

1. Documentation of any deviation from approved procedures? 

9950.2 

Y 
Y 
V 

Y 
V 

V 

Y 

Y 
V 

Y 

Y 

Y 
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E. Have all physical characteristics of the site been noted in the inspector's field 
notes (i.e., surface waters, topograph,y, surface features)? 

F. Has a site sketch been prepared by \he 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? 

I 

I I Y r n '  
2...Documentation of analytical results for: 

\ C t J  7 I_ I aBlanks? I Y  
b. Standards? 
c. Duplicates? 
d Spiked samples? 
e. Detectable limits for each parameter being analyzed? 

Y /, 
-- 

- 
- 

C. Are approved statistical methods used? 

D. Are QC samples used to correct data? 

I-. . 

Y 

E. Are all data critically examined to ensure it has been properly calculated and 
rep or t ed? 

I VII. Surficial Well Inspection and Field Observation 
I 
A. Are the wells adequately maintained? 

B. Are the monitoring wells protected and secure? 

I c Dothe wells have surveyed casing elevations? 

I D. Are the ground-water samples turbid? 

.. c 
'. I u 

Y 

Y 

Y 

N 

Y 

N 

6 1  
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*, m. Conclusions 

A. Is the facilitycurrently operating under the correct monitoring progaram 
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 procedures 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 
facility? 

Ohio EPA has  n o t  r ece ived  t h e  t e c h n i c a l  d a t a  to suppor t  
ques t ions  B and C, 

.- . . 
# 
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/ k.igure 4 3  . 

Rtlationship of Technical Inadequacies to 
Ground-Water Performance Standards 16 y .?:.,:I j 

.. - 
Exampl c: .; F Basic 

Elements : . equired by 
?trf.:.rinai:ce Standards /* 

Examples of Technical Lnadequacies 
that may Constitute Violations Replatory Citations 

- *- 

1. Uppexmos t Aquifer 
must be correctly 
identified. 

failure to consider aquifers 
hydraulically interconnected to the 
uppemos t aquifer. 

incorrect identifkation of certain 
formations 2s confining 1,ayers or 
aquitards. 

2. Ground-water flow 
directions and rates 
must be properly 
de tennined. 

failure to use test drilling and/or soil 
borings to chvacterize subsuriice 
h ydrogeology. 

failure to use piezometers or wells to 
determine ground-water flow rates and 
directions (or failure to use a sufficient 
number of them). 

failure to consider temporal va-iations 
in water levels when establishing flow 
directions (e.g., seasonal varietions, 
short-term fluctuations due to 
pump in g) . 

failure to assess significance of vertical 
gradients when evaluating flow rates 
and directions. 

failure to use standadconsistent 
benchmarks when establishing water 
level elevations. . - 

failure of the owgexJoperator (o/o) to 
consider the ef&t of local Withdrawal 
wells on ground-water flow direction. 

failure of the o/o to obtain sufficient 
water level measurements. 

§265.90(a) 
§265.91(a)(l, 2) 1 

§270.14(c) (2) 

§265.90( a) 
8265.9 i (a)( 1 , 2) 
§270.14(~)(2) 

§265.90(a) 
9265.9 1 (a) ( 1,2) 
§270.14(~)(2) 

§265.90(a). 
§265.91(a)(l, 2) 
§270.14(~)(2) 

3265.90(a)':- 
5265.9 1 (a) ( 1,2) 
5270.14(~)(2) 

.. . 
/ 

3265.90(a) J. is., 
§265.91(a)(l, 2) 
§270.14(~)(2) 

§2&.90(a) .C. 

I 5265.91(a)(l, 2)  
§270.14(~)(2) 

§265.90(a) 
§265.91(a)(l) 

! 

§265:90(a) 
9265.9 l(a)(l) 

3 
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. . .  

1 , Examples of Basic.. 
Eiements Required.by 'Examples of Technical Inadequacief .__ Citations 

ip 'Performance Standards .that may Constitute Violations . .  . .  

3. Background wells 
must be located 
so as to yield . 

samples that are 
not affected by 
the facility. 

Background wells 
must be 
constructed so as 
to yield samples 
that are 
representative of 
in-situ ground- 
water quality. 

* b- c?? 

failure of the o/o to consider the effect of 
l ~ a l  withdrawal wells on ground-wate,t 
flow direction. 

failure of the o/o to obtain sufficient 
water level measurements. - 

failure of the o/o to consider flow path of 
. dense immiscibles in establishing 

upgradient well locations'. 

failure of the o/o to consider seasonal 
fluctuations in ground-water flow 
direciion. 

failure to install wells hydraulically 
upgradient, except in cases where 
upgradient water quality is affected by 
the facility (e.g., migration of dense . 

. irnmiscibles in the upgradient direction, 
mounding water beneath the facility). 

failure of the o/o to adequately 
characterize subsurface hydrogeology. 

wells intersect only ground water that 
. . -  

flows around facility. .. 

. .  
: . 

. .  . .  

wells consrmcted of materials that may 
release or absorb constituents of concern. 

wells improperly sealed-ontamination 

.. . 
of sample is a concern. . .  _. . . L '  .. ' 
nested or multiple screen weus are used 
and it cannot be demonstrated that there 
has been no movement of ground water 
between strata: 

8265.90(a) 
8265.9 1 (a)( 1) 

§265.90(a) . 
8265.91(a)( 1) 

u 

§265.90(a) 
9265.91 (a)( 1) 

8 265.90( a) 
8265.91(a)(1) 

- .  _ -  
§265.96(a) 
§265.91(a)( 1) 

_. §265.90(a) . . .. . .  . 
$262.91(a)(l) . . .. - 

. *  

§265.90(a) 
. $265.91(a) . 

8265.90(a) ' 4 9  

§265.91(a), (c) 

$265.90(a) 
5265.9 1 (a)( 1 , 2) 

' j  

- OVf PE . .  



- ~xarnples  or 1 echnical lnadequacm EIemenk Required by that m a y  Constitute VioIations Regulatory Citations 
Performance Standards 

4. 

5.  

Background wells 
must be 
constructed so as 
to yield samples 
that are 
rzpresentative of 
in-situ ground- 
water quality. 
(Con ti nu ed) 

improper drilling miihoa~ were used, 
possibly contaminating the formation. 

§265.90(a) 
0 265.9 1 (a) 

well intake packed with materials that r 

may contaminate sample. 
§265.90(a) 
§265.91(a), (c) 

well screens used are of ari 
inappropriate. length. 

0 265.90( a) 
§265.91(a)(1,2) 

wells developed usins water other than 
formation wattr. 8 

§265.90(a) 
9265.91 (a) 

improper well development yielding ' 

samples with suspended sediments that 
may bias'chemical analysis. 

use of drilling muds or nonformation 
water during well construction that can 
bias results of samples collected fiom 
wells. 

§265.%(a) 
8265.9 1 (a) 

Downgradient 
monitoring wells 
must be located so 
as to ensure the. - 
immediate 
detection of any 
contamination 
migrating from the 
facility. 

wells not pIaced immediately adjacent 
to waste manazement area. 

§265.90(a) _- 
§265.91(a)(i) 

failure of olo to consider potentid 
pathways for dense irnmiscibles. * 

§265.90(a) 
§265.91(a)(2) 

§265.90(a) 
§265.6l(a)(2)=- * - 

. .. 
/ - inadequate venical distibution of wells 

in thick or heavily suarified aquifer. 

inadequate horizontal distribution of 
wells in aquifers of varying hydraulic 
conductivity. I 

§265.90(a) 
§26*9 1 ( a m  

*2. 

* I  

§265.90(a) 
3265.9 l(a)(2) ' 

likely pathways of contamination (e.g., 
buried stmuns channels, fractures, . 
areas of high pedkubility) are not 
intersected by wells. 

v 
\ 

65 §265.90(a) 
8265.91 (a)(2) 

well network covers uppermost but not 
interconnected aquifers. p.3 
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-- - ' 9887 . .  . .  

Examples of Basic . Exampies. of Technical Inadequahes . .  . Regulatory Citations EIements Required by 
' :performance Standards that may Constitute Violations 

. .  See No. 4 above. .. 6. Downgradient 
/, monitoring wells 

must be 
constructed so as 

that are 
representative of 
in-situ ground- . 

- 

. to yield samples . -  
* 

water quality. I 

7. Samples from . 

background and 
downgradient 
wells must be 
properly collected 
and analyzed. 

. .  

failure to evacuate Stagnant water from $26 jS90(a), §265.92(a) 
the well before sampling: 5 2 65.93 (d) (4) 

§2705.14(~)(4) 

failure to sample wells within a . . §265.90(a) 
reasonable amount of time aftef:weIl §265.92(a) 
evacuatiqn. . ! 9265.93 (d) (4)- 

§270.14(~](4) 

$265.90(a) . 

§265.92(a) 
3 2 65.93 (d) (4) 

improper decisions regarding filtering 
or non-filtering of samples prior to. - 
analysis (e.g., use of filtration on ' 
samples to be analyzed for yoiatile . §270:14(c)(4) * - 

a '- LL. I organics). . . .  
. . . . . . . . .  . . .  \ - . . - .  .. - .. . .- - - 0  

: . :. . . -  .,.. 

use of an inappropriate sampling . . §265.90(a) 

device. $Z65.92(a) 
9- 

. . .  §265.93(d)(4) - 
. . . . .  -. . * . §270.14(~)(4) . .  . .  . I... . .  .-. ' . .  

. . .  . -. - .  . . .  .. 
u& of h p r o p e h p I ~ p r e s e m a n o n  $265.90(a) 

techniques. $265.92(a) 
§265.93(d)(d) 
8 270! 1 4 (c) (4) 

. . .  

. . . .  I . -  

- -...-- 
I 



A\LgU.LLI 3 b I b U L A V A A - )  Performance Stancia& that may Constitute Violations . 

7. ,?,ampies from . 

&kground and 
downgradient 
wells must be 
properly coUected 
and analyzed. sampling device that is not cleaned . 

(Continued) between sampling events. . 

samples collected with a device that is 
constructed of materials that interfere 
with sample integrity. 

/, samples collected with a nondediceted 

§265.90(a) . . 

§265.93(d)(4) 
5 270.1 4( c) (4) 

§265.92(a) -If 

3 265.90( a) 
§265.92(a) 
. §265.93(0‘ 
§270.14(c 

. -  

improper use of a sampiing device such 
that sample quality is affected (e.g, 
degassing of sample caused’by agitation 
of bailer). 

improper handling of samples (e.g., 
failure to eliminate headspace from 
containers of samples to be analyzcd for 
volatiles). 

. 

failure of the sampling’plan to establish 
procedures for sampling immiscibles 
(i.e., “floaters” and “sinkers”). 

. failure to follow appropriate QMQC - _. . ’  
. .  . .  ’ *  . - procedures. 

. -  , i ’  

. ’ \ ‘ .  . .. . . .  . 
. .  

2 .  . . _  .. . . .  
. failure to ensure sample integrity through. ’ 

the use of proper chain-of-custody . 

- f  . 
. .  

. .  procedures. _. . 
. .  . .- . .  . .  . .  . .  . .  . . ._ . .. .. . -  

. .  ’ . failure to demonstrate suitability of 

* .. * than those specified in SW-846). . 

methods used for sample analysis (other 

- . _  . .  
.% ;“’ 

. ’ .  
.. .. :_ 

. -  failure to perform analysis in the field on 
unstable parameters or constituents (e.g., 
pH, Eh,.specific conductance, alkalinity, 
dissolved oxygen). 

254 

5265.90 
$265.92. .; 

§265.93(d)(4) 
§270.14(~)(4) 

§265.90( a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(~)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
$270: 14(c) (4) 

§265.90(a) 
§265.92(a) 
5 2 65.93 (d) (4) 
§270.14($)(4) 

§265.90(a) J. LL. a . 
§265.92(a) 
§265.93(d)(4) 

r §270.14(~)(4) . 

’- 
.§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(~)(4) 

§265.90(?) 
§265.92(a) 
8 2 65.9 3 (d) (4) 
§270.14(~)(4) 6 

- : . ,  
- A-30 
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sss0.2 
Examples of Basic 

Examples of Technical Inadequacies 
Elements Required by that may Constitute VioIations Regulatory Citations Performance Standards 

7. Samples from 
background and 
downgradien t 
wells must be 
properly collected 
and analyzed. 
(Con timed) 

use of sampIe containers that may 
interfere with sample quality (e.g., 
synthetic containers used with voIatile 
samples). . 

'. 
failure to make proper use of smpIe 
blanks. 

§265.90(a) 
§265.92(a) 
8 265.93 (d) (4) 
§270.14(~)(4) 

§265.90(a) . . 
§265.92(a) 
3 265.9 3 (d) (4) 
§270.14(~)(4) 

... . 
/ 

. 
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A P P EN DIT A-1 - \ 

FAClt lTY IKSPECTION F O R M  FOR COVPLIANCE WITH I H T E R I Y  
STA TU s STA s D A R DS c o v E R I 3 G G R o u H D- w A T Z ~ Z K T O  R ~ N G  

c 4 m p U y  Name: Fernald FMPC ; f P A  LD. N u m b  086890008976 
t 

)tame: Mike Prof f itt . Company Address: 9 

B m c h l O r g h l u t i o n :  DOE 

h t e  of fhspection: 4 / 9 / 9 0  Title: RCRA Coordinator 1 

Y e  - NO Unknown - . . ryPe of fac i l i ty:  (check rppro?rirtcly) 
t 

a) surface impundrnent  
b) Irndfill 
c )  b n d  treatment  f r c i l i t y  
d) stwage f rc i l f ty  

G r o u n b W i t c r  Monitoring P l tn  - 

1. Ha a grounbrrtcr r n m i t w i n g  p!An been 
submitted t o  the R e f i o n d  Adminirtrrtor 
foc facilities containing I tur f rcc  
impoundment, Srndfill, land treatment- 
p ~ o c e y ,  OT storage fac i l i ty?  

2. W u  the ground-water monitoring plrn 
r t v k w e d  prim t o  rite V;sft? 
Lf  NO"^ 

X 

a) Was the Found-water  plrn 
reviewed rt  the f rc i l i ty  pcior 
to 8ctua.l site inspection? 
11 V o w ,  txplrin. 

'. ' 
h' 

.X - . 

69 
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YtS LI N O  Unkno AS87 - 

J. flu ground-rrler monitoring p g r r r n  
(caps'Ae of dclcrmining the f rc i l i ty t  

the upptr mast r q d c t  unCc:1yin; the 
- .  .- . .. - - .  i m p e l  m the qdIIily of qroundwrtcr in 

facifity) been frnplernrnted? 265.90h) - -! - 
/, 

X 

4. Hu rt l eut  one monitoring well been - 

insta l led  in the u??e:most rg.~i!cr 
hydrrulieaUy upgrrdienl from the limit 
of the w u t c  management rtcr? 
2 65.9 1 (rX 1) 

- 

a) Arc sufficient ground-water u r n p l e  

. t r t l v c  of backpound pound-water  
f rom the uppermort aquifer, r tpr6cn-  

quality rnd not r f fcc tcd  by the facaty,  
e m u r e d  by proper w e l l  

1) Humberb)? 
2) h a t i o n !  . 
3) Depth? 

. 
. 

- . - - X 
X 

X MW-12 screens 2 aquifer 

- - - - . 
5. Hsvc a t  feast three monitoring wells been 

instal led hydraulically downgiadicnt at  the 
l i m i t  of the  waste hsndlihp'w management - X arm? 26S.Sl(r) - 

6. Have the locations of the waste bridling, 
storage, OT d i s p d  a r t u  k e n  verified to 

8 conform with infwrnrtion.in the 
# - - X pund-nrtcr  plan? - 

e .  7. Do the numbers, locations, and d e p t h  
of the ground-water monitoring wells 
agree with the data In the ground-wrtw 

It "No", txplrin d i screpnc ies .  
- - X monitor ing  system p r o g n r n ?  - 

47 



-. - -  x . . .  - 7 -  
I )  Ha ft beeniolloved? 
b) k thc plan k t ? t  rt  the facility? - 1 
c) .Dots lhe plan include QroccdurcJ - 

1) Samptc c o l l e c t i o n ?  .x - rnd technique for: ! 

- . x  - 2) Sample Drcservrtion? 

8 .  

Are the required p t a m e t c n  In ground-water, 
ta.npIes planned to be tested quarterly for 
the first gcrr? 2 6 5 . 9 2 b I  uid 265 .92  (cxl)  

a) Are the ground-wrter u m p l n  
analyzed for the following: 

1) Purrneten  characterizing - 
the suitability of the  ground- 
w a t e r  u I drinking supply? 

P m m  e t en et ablishing 
ground-w ate? qadi ty ? 

Par&mcten used u i n d h t o r s  of 
ground-w a I cr cont 8 m inr t Ion? 
2 65.9 2(bX2) 

2 6 5.9 2(bX 1) 

2 6 5.9XbX2) 

d 

A r t  r t  lcut four rtplicrtc 
mtuurcments  obtained for tach 
sample ? 2 6 5.9 2kX2) 
Arc provisiow made to calcuLatt 
the initial background arithmetic 

- . 
X - 
X - 
X - 
x 

mehn rnd v a r i r k e  of the ttsspectfve 
Qarrrnttcr m c e n t r r t i o r u  or vdues 

obtained from wcllk) during the 

For facilifies which have complied with 
first year Found-watu umplirig rnd rrrrlpk 
r e q u i r e  m ents: 

first year? 26S.S2(cX2) - X 

b) 

Have umpJcs  been 
fw the ground-water qawlity p a r r m e t c z  
a t  lerst annually? 265.92(dX1) 
Iisve sam Ics been obtained rnd 
analyzed P or (he  indicaton of 
ground-wat er m t r  minr tlon a t  
least wmi-~nnually! 265.92(dXP) 

- X 

X - 
;a 

- 
0 
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Wnknown w 
I 

I 

yip,;" 8 c) 

d) 

Were qround-water rurfrce elerrtloru 
del ermined A t  crch monitoring weU trch 
time a u m p l e  wu taken? 265.92(e) 
Were the ground-water t w f a c t  t l c r r t f o m  
evaluated 1; determine whether the rnocli- 
tt:ir.; w c ' 3  t ' c  p r o p l y  placed? 
265.9Xf) 

e) J.f It 'IU dc(errnhed t b t  modin-  
c r t h  of the number, Ioertiocr w depth 
of morr i tor iq  wells was necessary, w u -  
the sfitern brought into mmplianct w i t h  
2 65  . S i ( d ?  2 65.93(1) 

4 

. .  
10. X u  an artt'nt of a p u n b r a t e r  quditp 

u e s s r n e n t  p r o p m  been p:epucd? 
265.9 3w 

a) M i t  b c r I b e  R program eipblr 
of detcrmfntng: 

1) Whether hamdocs w u t t  DT hrzardou 
w u t e  comtitJents have entered the 
vound wrter? 

2) n e  rate and extent of migrrticm of 
. h z a r d o u  w u t c  dr b a r d o r b  uutc 

c m t  ituenb? 
- 3) Concentrations of ~ z t u b u s  w u t r  

01 htrardow w u t e  corsti tutnb in 
in ground urter? . 

b) Have i t  Itut four repLicBtc m e u m  
men& of crch indicator parameter been 
obtained for samples trkcn for u c h  
~ d l ?  265.93(b) - 

1) W e t e  the rtsuib compared uith the 
f i t  id background m era? 

0 W u  crch uell mrtsickd 

(ii) Wu the Student9 1-ttst med 
fndividu all y ? 

(It the  0.01 level of significance)? 

2) V i a l  a rignificrnt Increme (oc pH - 
ckcreue)  found in the: 

6) Upgradient w e b  
( i i )  Dow,.lgradicnt wells 
LI " Y e " ,  Compliance Checklist A-2 
rnut r t o  be complc t ed 

.. ' 
h '  

- -!' X 

.- 

- 1 -  X 
. 
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'9 * f #  Yes - NO W n k n o 9 8 8 7  - 
~ + .  If. H b v c  records been kept of rnrlyra for 

parr me1 e ~ -  e5 11 blishing ground-r r lcr 
quality and indicrton of ground-rater 
w n  t a rn h a  t ion E '2 6 J 9 4 (AX 1) 

* -  
. -- 

- X - 
12. Have ttcocdr been k t ? t  of ground-water 

u m p l i n g  lot tach well? 265.94hXl) 

1 

wrfrcc elevations taken a t  the time of ! 
- 

- X - - - -  
- a  - 

1s. Have the following been submitted to thc 
Regional Administrator 2 6 5 . 9 4 ( r X 2 )  I 

d hitid backpound concentratiota of 
p r r m c t c n  listed in 265.QZ(b) xlthin' 
1s days rftcr W m p l c t i q  uch qurrtwly 
analysis required during the fiat y e u ?  - 
For each w t U ,  my puamtten uholsc 
wnccntrrtions or v a l u e  have exceeded 
the maximum contaminant Ieveb U o w c d  
tn drinking water tuppUe? 

1) Conccntrrtiow or v d u a  of 

- x -* - 
b) 

- x - 
C )  A f a f l U d  rtprb hcludinp; No annual reports?submitted. 

parameterr used LS indicaton 
of ground-wrter mntsmirution fw * 

each well? 
2) Resulb  of the evdurtim of 

poun6wrtcr surfmx clevctiortt? 

- - 
- - 

. 



1887  , APPENDIX A-2 
..,.' %. 

[NSPECTIOH COHPL!AHCE FORH FOR A FACILlTY KHICH 
H A S  D E T E R H I h q D  IT Y.4Y B E  AFFECTING CROUtID-WATER Q U A U T Y  

* L e.! ;:" !* 

5 

Company Cmtact /Of f i c id :  Dave Rast ; B:meh/Orghut iok  DOE 

ntle: RCRA Coordinator 9 '* Date . of fnspttbn: 4/9/90 

Type of facility: (Check rmrop:iattly) 
a) s u r f a c e  impountncnt 
b) landfill 
c )  Iand t r e a t m e n t  facility 
d) storage frcil ity . 

a 

Ground-Water Monitorin? Fhn . 
. 1. Hus(Have) comparison&) of g:ound-w&tcr 

contarninrtion indicatc: perameters  for the 
upgradient wellb) Z b S . 9 3 b )  shown 8 signili- 
cant  i n c r e a e  (or pH d e c e m )  over in i t id  
backgrouhd? 

a) €f 'Yes", h d h t i v e )  t h e  !ncrcas&) been 
submitted to  the Kegioncl Administrator 
tu part of the r n x a l  te?xt? 

2 65.9  AX 2 x i i )  

t 

Z HAVC compar~ohs or indicator parametes  fs 
t h e  downgradient w e b  265 .93b)  shown a 
s igni f icant  increase (w dec:ta?;c) OYCI initial 
brckgmund? 

a) It .Ye"', were rCditiond pround-wrte 
samples taken fcr those downgradient 
wcUs where the significant difference 
was determined? Z S S . O 3 ( c ~  :' 

W e r e  u m p l e s  split tn two? 
Was the significant difference due to 
labratory  r T o r ?  
W . yen ' ,  & r a t  wntinue.1 
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i $887 * UF. sown - - .  - N O  !- - -  c-- -. YeS 
\ 

.. ---. .. . -. If rignjfieanidifferenceS were not due to 
taboratory error whs a written notice rent t o  
the  Regiond A&lir.istrator within 7 drys of 

X 
0 a bora I or y firm a t ion ? . /' 

~- 

-. - - 
I Within IS Gap of n o t i f i c r t i w  of the Regionll 

Administrator v u  a g;'ound-waicr quality uta- 
rnent procam submitted? 265.03(dX2) - Y 

X 
X - 

7 - 
Y - A 

b) h the plcn al low for determination of 
265.93(dX4) t 

1) Rate and extent  of migration of 

2) Concentrations of-the hardom 

burdo= waste w h z a r c b e  waste 
c DTS t i t u en b ? 

w a r t e  oc h z u d o u  waste constituenb? 

- 
X - 

b c )  k it  indicated t h t  the Ist determination 
wm made iu soon t j  techdcrlly feasible? 

2 6 5.9 3 (dX5) 

1) Within 15 days after determination wtu 
a written report containing the usas- 

to  the  Regional Administrator! 
- merit of ground-water quality submitt& 

\ . d) WU 11 dtlermined that hhzardous waste 

1) If 'tion, w a  t h e  

OT hazarhus waste  comtituenb from the 
facility hhs entered the ground water? 

evaluation p r o n a m ,  requirtd by 
265.92, rt iratrted? 

X - . 

(a) W u  the Regional Admin i s tn tw 
notified of the reinstatement of 
program within IS days of the 
Ce termination? .265 .93(dXt )  - 

52 

X - 
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e) If It was determined that hazardous uutc --- - - - - -  - .- _. . 
oc hazardous r u t e  comtiluenb havt 
entered the'ground water 26S.O3(bXf) t -. - 1' 

1) For facilities where p r o p a m  w u  
implemented pior to f i n d  dosure, ut 
determihat iou of b z a r d o u  waste OT 
hbzardou w u t e  coNti(ucntf continued 

x 
(K prwarn w u  i m p l e n e n l e d  during 
the post-closurc care period, d e t c r m i m t i m  
naCe In rccor&nce with the vound-watc 
QUacty r s r t w n e n t  plan nay ctajc.) 

(a) Were grount-water quality r e m  
submitted to the Regional Admi&- 
t r r tot  within 15 bys of Ccterminr- 
tim? 

i 

- on I quarterly b u k ?  - 

: 

X - 7 

2) Werdare) records kept of the rndysa 
and evduat ions,  specified in thdgroun6 
water qsul i ty  u s a r n c n t  (throughout the 
active Life of the facility)? 265.94(bX1) 

(a) If a d i s p d  facil i ty,  were!arc) recob* 
dept throughout the pt-Clc6urt 

- 

report - submitted 

- -  _ -  period u well? - 
f) Are mnua1 r e p : &  su3mittcd to the R e ~ o r a l  

Adninis t ra tor  containing the rtsulb of the 
groud-water  q u d i t y  w t w m e n t  progrim! X 

2 6 5.9 ((bX2) - - 
1) Do the rtprb include the cdculrttd 

or meesured r a t e  of migration of 
hazardocs w a s t e  w hatardous w u t c  
const i tucnts? 

/ 




