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March 18,-1986__

Mr. David L. Jones
Health Safety and Environmental

7400 Willey Road
Fernald, Ohio 45030 -

Re: DNraft Sample Results Round 1
RCRA Ground-HWater Monitoring

fNear Mr. Jones:

Enclosed are two (2) copies of the above referenced.draft.report
providing the available results from the Phase 1,2 and 3 (Round- 1)
ground-water monitoring at the FMPC. As we- dzscussed the radio-
nuclide test results have not been provided to us-and hence are not
included in this report. Once this data is provided to us we will
revise the draft report to include the new'data. . This revision will’
take two to three weeks because of large“amount of: data which. must be:
reviewed.

The accompanying report includes a discussion of the ground-water™
flow system, sampling locations, and laboratory test data. Statis-
tical evaluation of the data and estimates of the trend of sample
values are not appropriate to this report since more than one set of
data are required to make these evaluations. Subsequent ground-water '
monitoring reports, however, will include this information.

Sincerely.
DAMES & MNORE

Gyl

" Roger A. Pennifill:;
Geotechnical Engineer .

RAP/dc
Encligsures .
cc: o9
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1.0 INTRODUCTION 759

This report is the last of a series of three reports describing
the first round of RCRA groundwater monitoring being performed at the
Feed Materials Production Center (FMPC) in Fernald Ohio (Figure 1-1).
This first round of sampling occurred in three phases with different
wells being sampled during each phase. Rounds 2 through 4 of the
subsequent RCRA sampling will be perfoémed on a quarterly basis with
all wells heing sampled during one sampling phase. The results of the
firét fwoubhééés df sampling have been included in this report even
though the sampling events occurred over a period of about 4 months.
Since changes in water quality occur over time, comparison of the
results between wells sampled during different phases should be
treated with some caution. However, inclusion of all the results 1in
the one report will provide a basis for comparison when sampling
Rounds 2 through 4 are complete and provide a summary .of the data

currently availahle on site ground-water quality.

Sampling for Phase 1 of Round 1 was performed on August 1, 1985,
Four shallow wells were sampled as part of that work. A report dated
December 19, 1985 (Reference 1) provided the sampling results and
interpretation of the data. Phase_2 of Round 1 sampling was perform-
ed on August 27, 1985. Seven wells in the sand and gravel aquifer
were samplted during this phase. These results were provided in a
report dated December 20, 1985 (Reference 2).

The sampling for Phase 3 of Round 1 was performed on January 8
and 9, 1986, A total of 32 on and off-site wells were sampled during
this phase. Two wells, MW-12 and SW-2 sampled during this phase, had
previously heen sampled during Phase 1 or 2. For these two wells the
results of hoth sample analyses are provided in Appendix 4 of this
report. The results of the sampling are discussed in the following

sections.
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~ " Reference 3.

2.0 GROUND-WATER MONITORING 752

Tﬁe ground-water monitoring performed as part of this project was
initiated to characterize ground-water quality at the FMPC and to
assist in identifying RCRA regulated hazardous and radionuclide
constituents which may be present in the ground-water. A previous
study by Dames & Moore (Reference 3) has indicated that uranium is
present in portions of the sand and gravel aquifer at levels abo@e

background. , . L

To assist in identifying if RCRA regulated constituents (other
than uranium) have entered the ground water, a total of forty-one (41)° -
on and off-site wells were selected for sampling. The location of
each well is shown on Figure 2-1. The wells monitor two distinct
water bearing units; a shallow clayey till layer and a deeper sand and
gravel aquifer. The shallow system is monitored by wells MW-12,
MW-TP19, MW-TP20, MW-TP21, MW-TP22 and 0S-1A. The remaining 35 wells
are all completed in the sand and gravel aquifer. The sand and gravel
aquifer wells are completed at various depths in order to provide
information on the vertical movement of identified above background

constituents.
2.1 Selection of Background Wells -

Characferization of hackground water quality at RCRA related
facilities is usually performed by sampling a well hydraulically
upgradient of the waste disposal area. The well is usually completed
in the same hydrogeologic unit as the downgradient wells. At the FMPC
this procedure was followed in selecting a background well for
monitoring the glacial till but not for the sand and gravel aquifer.
This was bhecause of the geology of the site.

In order to discuss the rationale for the selection of the
hackground wells, a basic understanding of the regional geology is

required. A detailed description of the geology may be found in
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The sand and gravel aquifer beneath the FMPC is part of the New
Haven Trough. This Trough is an east-west trending subsurface feature
which has been filled with alluvial deposited sands and gravels which
are covered with till. The northern boundary of the feature cor-
responds roughly with the northern boundary of the FMPC, North of the
Trough, till is deposited directly on bedrock.

. Well MW-12, used as a background well for monitoring the till, is

screened in the glacial ti11 and weathered bedrock. It is located.

hydraulically upgradient from the four other shallow wells and is
about 500 feet north of the Plant Production Area. The water level
elevations in this upgradient well are more than 20 feet higher than
the on-site shallow (til1) wells. Being upgradient should hydro-

logically isolate this well from on-site sources of waste.

The background well for the sand and gravel aquifer at the FMPC
should have bheen placed upgradient (north) of the waste disposal area.
However, the sand and gravel aquifer north of the FMPC abruptly grades
into a thick sequence of glacial till overlying shale bedrock. The
chemistry of ground-water in this till may be quite different than
that of ground-water in the sand and gravel. Ground-water in clays
tends to have different natural concentrations of many constituents
than water in sand. If a well completed in the clay was used as the
background well for the sand and gravel aquifer, non-representative
background concentrations may have been identified for some of

constituents being analyzed.

Since an upgradient well screened in the ti11 might not be
representative of hackground water quality, a nearby water supply well
was selected to characterize background ground-water quality. The
Southwestern Ohio Water Company operates a well which is completed in
the sands and gravels of the New Haven Trough, approximately 0.25
miles east of the site. Although the well (SW-2) is believed to be in
an adjacent ground-water flow regime, the water from SW-2 will be more

representative of the natural ground-water conditions beneath the FMPC
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than a geographically closer well completed in the till. Hence, well
SW-2 was selected for use as a background well for monitoring of the

sand and gravel aquifer.

Samples of the ground-water were taken on August 1, 1985, August
27, 1985 and January 8 and 9, 1986 using the sampling procedures
outlined in the "RCRA Groundwater Monitoring Plan" (Appendix 1). The
samples were then sent to Howard Labs Inc. in Dayton, Ohio for
_analysis according to USEPA approved protocols and- procedures (Refer- -
ence 4). Tests were performed for 95 specific parameters including
numerous ions, metals, organic compounds and radionuclides. A list of
the parameters that were analyzed are included in Appendix 1, (Section
II1) "Parameters to he Analyzed." The compounds that were detected in
the sampled wells are included in Table 3.1. A copy of the Laboratory
Data Sheets is provided in Appendix 2. For ease of reading, the many
volatile organic compounds not detected have not been included in
Table 3.1. Appendix 3 contains a copy of the Chain of Custody form
for the Phase 3 samples.

The analytical results for each parameter (except non-detected
VOC's) and sampling location are provided in Table 3.1. Until the
second round of sampling has been performed, trends and variability in
the analytical results cannot be calculated. However, based on the
results of this first round of sampling, several preliminary ob-

servations can he made.

Water level elevation's were measured at most well locations. At
some well locations the depth to water could not be measured due to
the well's construction. Only measurements from Phase 3 sampling

(Tahle 2.1) are included in this report.
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3.0 WATER QUALITY 752

The ground-water sampling data from the FMPC has been reviewed
with a consideration that there are two hydrogeologic systems identi-
fied at the site; the shallow till and the deeper sand and gravel
aquifer. There are six wells completed (screened) in the till and 35
wells completed in the sand and gravel. The monitoring results from
the shallow (ti11) and deeper (sand and gravel) wells are considered

separately.. .. . . - - -~
3.1 Shallow (Till) Ground-Water Quality

Four of the six shallow wells were sampled as part of the Phase 1
work (Reference 1). These wells included MW-12, MW-TP19, MW-TP21 and
MW-TP22. During Phase 3, the remaining two shallow wells, MW-TP20 and
0S-1A were sampled and MW-12 was re-sampled. The more significant
results and conclusions of the Phase 1 sampling and analysis are

reiterated in this report to provide a review of the Round 1 data.

Measurements of gross alpha and gross beta showed considerable
variability between the wells completed in the glacial till. The two
highest gross alpha and gross beta measurements were in MW-TP21 and
MW-TP22. Gross-alpha and gross beta in the sample from MW-TP21 were
measured as 230 pCi/1 and 250 pCi/1 respectively. In MW-TP22 the same
parameters were 1340 pCi/1 and 1370 pCi/1. However, the laboratory
concluded that because of particulates present in the sample these
values were not truly indicative of gross alpha or gross beta concen-

trations in the water.
In MW-12, 78 pCi/1 gross beta and 18 pCi/1 gross alpha were
measured. However, there are no known potential sources of radio-

nuclides to this well and measurements of <5 pCi/l gross beta and <5

pCi/1 gross alpha would have been the expected test results.
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In the first phase of sampling, the radionuclide concentrations
in well MW-TP22 were above the measured background value (as reported
from MW-12) for potassium-40, radium-228, thorium-232, cesium-137,
strontijum-90, ruthenium-106, and neptunium-237. For natural uranium
(UNAT), radium-226, and the plutonium isotopes, the detection limits
were higher in MW-TP22 than for the background well. It cannot be

determined if the actual concentrations were higher or lower than in

the background well.  The difference in _the detection limits are

caused by interferences from other materials in the sample which
effect the detection limit in the test. The higher detection limit
does not mean that more of the material being analyzed is present.

This indicates a need to filter future samples before analysis.

The other two downgradient wells, MW-TP19 and MW-TP21 showed
fewer radionuclides elevated above the background values; and those
which were elevated, had Tower concentrations than well MW-TP22., In
phase 3, MW-TP20 and 0S-1A had no measured elevated radionuclides. It
should he noted that the methods used for measuring radionuclides was
different in the two phases.

The six pesticides/herbicides included in the testing of all
ground water samples are lindane, endrin, methoxchlor, toxaphene,
2,4-D, and 2,4,5-TP Silvex. None of these pesticides were found in
detectahle concentrations in any of the samples from the til11 aquifer.
If this result is verified in the second round of sampling, we
recommend that the FMPC seek permission from the Ohio EPA to stop
sampling and testing for these six pesticides/herbhicides in the

shallow system.

A gas chromatograph/mass spectrometer scan was used to detect the
presence of volatile organic compounds. The highest concentration of
any VOC was in the first samplte (Phase 1) taken from the background
well (MW-12) where benzene and xylene were detected. Initially, two

_possible sources for these VOC's were considered; runoff from an

adjacent parking area or contamination from a bailer spool. Since no

3-2
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VOC's were detected in the second sample from MW-12 (Phase 2) it 7s
likely that the VOC's were from the bailer spool which had been stored
in the trunk of a car.

The only other VOC's detected in the shallow wells were in
MW-TP19 where 3.4 ppb of 1,1-Dichloroethane and a trace of methylene
chloride were found. No possible sampling related source of con-
tamination for these concentration has been identified. If similar

results are found in the Round 2 sampling, it will indicate that the

VOC's in this well are related to site sources.

Some of the natural variability of water quality can be seen in
the comparison of results between the two samples from MW-12 con-
centration of manganese, arsenic, and lead varied by a factor as high
as 8 between the two tests. Variation of 50% between these two sets
of test results are common. This variability is high, but until more
data is available, the causes of the variability cannot be evaluated.

The measured concentration of iron and manganese exceeded EPA
standards in all shallow wells including the background well. The
lowest levels of both of these parameters were detected in well
0S-1A, a down-gradient, off-site well. The highest levels were found
in the sample from MW-TP19. Iron and manganese in ground water are
g]evated regionally (Reference 6). The variations detected may be due

to natural variations.

Phenols were measured at concentration above standards (0.001

ppm) in each shallow well except MW-TP21 and MW-TP22. 1In these two
wells the detection 1imit (<0.005) was greater than the standard. The
highest measured concentration was 0.049 ppm in MW-TP19, a level about

two times the values measured in the background well.
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The concentration of chloride measured in MW-TP19 was 459 ppm,
nearly a factor of two above the standard (250 ppm) and about a factor
of four higher than in the background well. MW-TP19 also had a
measured sulfate concentration (575 ppm) more than twice the standard
(250 ppm). Sulfate was also measured at a high level in well MW-TP22
(850 ppm). The measured values in the other four shallow wells varied
from 30 to 102 ppm.

The standard for total chrom]um concentrat1on is 0.05 ppm. This
7va1ue was exceeded by Mw TP21 (0 08 ppm) and both samp]es from MW-12
(0.055 and 0.058 ppm). The standard was nearly equaled in well
MW-TP19 (0.049 ppm). The concentration in the remaining 3 wells was
less than 0.005 ppm, the detection limit. The high concentration in
MW-12 may indicate that the natural variation for this constituent is
high in the area of the FMPC or that the water in the well is being
effected by off-site sources.

The only other parameter which exceeded 1imits was the concen-
tration of total dissolved solids (TDS). .This 1imit (500 ppm) was
exceeded by each well except MW-TP20 where the concentration was 324
ppm. In wells MW-TP19 and MW-TP22 the measured concentrations were
2540 ppm and 2240 ppm respectively more than a factor of five higher
than in the background well. In MW-TP21 the measured concentration of
936 ppm also appears somewhat high with respect to the background
well,

No silver, cadmium, cyanide, mercury or selenium was detected in
any of the six shallow wells. Other parameters including sodium,
arsenic, copper, fluoride, lead and zinc were less than a factor of
two greater than the value in the background well. The concentration
of lead measured in the first sample from MW-12 was a factor of 8
higher than in the second sample from the same well. This was the same
sample where VOC's were detected and may be an additional indicator
that the first sample was effected by the bailer spool. All of the

above parameters were measured at less than allowable concentrations.

3-4
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Other measured parameters were also less than allowable limits
but showed greater variability relative to the background well. In
several cases the variability may be due to natural differences,
however, in other cases, the differences are probably due to man
induced changes. For instance, nitrates were detected in 0S5-1A at a
level more than 100 times greater than in any other shallow well.
This may be the result of the use of fertilizer in the adjacent garden
or the presence of the nearby fields and barn, where cows are kept.

‘The manure from the cows is a potential source for the nitrates. _
3.2 Sand and Gravel Aquifer

The well used to establish background or ambient conditions in
the sand and gravel aquifer is SW-2. Two samples have been taken from
this well, one during Phase 2 and one during Phase 3. The results
from these two sampling events were very similar, although some
differences were noted. The parameters with the largest relative
difference between the two samples were phenols and coliform. Phenols
increased from <0.005 ppm to 0.009 ppm and coliform decreased from 2
to <1 colony/100 ml.

Gross alpha and gross beta were measured in each well completed
in the sand and gravel aquifer. As with the wells completed in the
till, results from some wells may be effected by particulates in the

samples since they were not filtered.

Gross alpha above detection 1imits (usually <5 pCi/1) was only
found in a few wells, MW-14s, 18s, 19s, 0S-2, 1d and 10. In MW-1d and
MW-10 gross alpha at 12 and 10 pCi/1, respectively was found. This
concentration is lower than the detection 1imits for the other
samples. In the other four wells the gross alpha measurements varied
from 20 to 47 pCi/l.

3-5
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Gross heta was detected in 18 wells at concentrations varying
from 9 to 1250 pCi/1. The detection limit was <5 pCi/1. In MW-1s, 3,
4, 5, 8s, 8d, 9, 1, 13s, and 20s, the concentration varied from 7 to

17 pCi/1. In the other 8 wells the values were higher. The measured.

values were 46 pCi/1 in MW-14; 44 pCi/1 in MW-18s; 1250 pCi/1 in
MW-19s; 400 pCi/1 in MW-21s; 78 pCi/1 in MW-22s, 28 pCi/1 in 0S-1, and
42 pCi/1 in 0S-2.

detected in any wells in spite of the measured gross alpha and beta
concentrations as high as 400 gross beta in MW-21s. This indicates a
possibility that either the gross alpha and beta measurements are
erroneous, the tests for individual nuclides are erroneous or
different sample preparation procedures are being used for gross alpha

and beta versus individual radionucltides.

In the Phase 2 testing, some individual radionuclides were
detected in MW-19s although there is again an inequality between the
gross beta measurement in MW-19s and the total pCi/1 of individual
beta emitters measured. MW-19s shows the highest radionuclide
concentrations and elevated values of gross alpha and beta,
potassium-10, radium-228, ceéium-137, strontium-90, ruthenium-106 and
plutonium. From these results, and the Tocation of the well, it is
clear that some leachate from the Waste Pit Storage Area is reaching

the sand and gravel aquifer.

Sampling and testing procedures and acceptable levels of detec-
tion need to he reviewed by WMCO, Dames & Moore and Howard
Laboratories before the next round of sampling to ensure results

compatible with project needs.

A11 ground-water samples in Phase 3 were tested for a group of 6
pesticides and herbicides including lindane, endrin, methoxychlor,

toxaphene, 2,4-D, and 2,4,5-TP, Silvex. None of these constituents

. .In_ the samples. from Phase .3, no .individual-radionuclides-were--—-

3-6
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were present in detectable quantities in any sample. If this result
is confirmed in the 2nd Round of sampling, Dames & Moore recommends
that the FMPC seek permission from the Ohio EPA to stop sampling and
testing for pesticides and herbicides.

No VOC's were detected in samples tested for these parameters
except in well 19s where 8.6 ppb of 1,1,1 trichloroethane was de-
tected. However, samples were not tested from wells if they could only
be obtained through a pump. Results from those samples would have
beénrdﬁesfionablé since uée of pdmbsmfd sample for VOC‘é méy'result {B”’
the detection of non-representative VOC concentrations.

" Five metals, (silver, arsenic, barium, selenium, and mercury)
were not detected in any sample from the sand and gravel aquifer.
Five other metals, (cadmium, copper, nickel, lead, and cyanide) were
not detected in most wells but were elevated in one or more of a group
of six wells, (MW-1d, 10, 14s, 14d, 18s, and 19s). Each of these five
metals were detected in MW-19s, and all but cyanide were detected in
MW-14s. Four of the metals were detected in MW-1d, three in MW-10 and
two in MW-14d. A11 these concentrations were below EPA standards
except the concentration of lead in MW-14S (0.1 ppm) which was above
the standard of 0.05 ppm by a factor of two. Table 3.2 shows metals

detected in seven or fewer wells of the sand and gravel wells.

Chromium (total) was detected in samples from six wells: MW-1d,
10, 14s, 18s, 19s, 20s. Five of these wells (all except MW-20s) are
in the group discussed above. The concentration of chromium in MW-1d,
10 and 20s ranged from 0.014 to 0.019 ppm and are below the standard
of 0.05 ppm. The levels in MW-14s, 18s, and 19s ranged from 0.133 to
0.159 ppm, approximately a factor three above the standard. The
highest value, (0.159 ppm) was in well MW-14s which is the furthest

downgradient of these three wells.
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~ Zinc was detected in samples from seven wells. Five of these,
MW-1d, 10, 14s, 18s, and 19s are the five included in both of the
above groups. In addition, wells 0S-1 and 0S-2 had detectable levels
of zinc. The lowest detectable concentration was in well 0S-2 which
contained 0.037 ppm of zinc. The highest value was 0.281 ppm in
MW-19s. "Al1l values were below the EPA standard of 5.0 ppm.

The detection limit for phosphorus was 0.04 ppm. Phosphorus was
detected above this level in samples from 11 wells, nearly a third of
wells completed in the sand and gréVe] éduifef: of these‘eléVen'
samples, eight had measured phosphorus concentrations ranging from
0.13 ppm to 0.05 ppm. The remaining three samples were from wells
MW-1d, 14s, and 18s which had the highest measured concentrations,
0.45, 1.04 and 0.44 ppm respectively. There is no applicable EPA
standard for the concentration of potassium in ground water.

There is no applicable EPA standard for the concentration of
potassium in ground water. In the wells sampled, most potassium
concentrations varied from 0.556 ppm to 3.95 ppm. The concentrations
in the background well, SW-2 was measured as 2.4 and 2.35 ppm in the
Phase 2 and Phase 3 samples from the well. Values outside this range
were measured in four wells. The wells and concentrations were MW-10,
20.2 ppm; MW-13d, 5.11 ppm; MW-19d, 8.73 ppm; and MW-21s, 9.35 ppm.

There is no applicable EPA standard for magnesium in groundwater.
Most concentrations varied between 18 and 36 ppm at the site. In
SW-2, the concentrations were 27.2 and 28.9 ppm. Concentrations,
above 36 ppm, were found in MW-10, 13d, and 22s. They were 90, 44 and
40.3 ppm respectively.
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Other measured parameters were also reviewed to evaluate if
trends appeared to be present. For each parameter, the measured
values were reviewed and values that appeared to be higher than the
normal range were noted. This process is not exact and may lead to
the inclusion of a normal value in the list of possible elevated
values. To minimize this 1iklihood Table 3.3 was derived and includes
only wells which had three or more measurements which were suspected
of being elevated. This list includes four of the six wells (MW-1d,
10, 14s, and 19s) observed to have high values for metals. In
addition,  MW-13d and 19d Had gevéra] épparent]y elevated con-
stituents.

TOX was not included in the comparisons since this parameter was
not analyzed in Phase 2 samples. After the next round of sampling TOX
can be added. Coliform was also excluded from the comparison. In the
Phase 2 sampling, several high values were measured and were discussed
in the Phase 2 report (Reference 2). In Phase 3 several high coliform
values were measured in wells which are not capped. Since these
coliform values are probably not attributable to ground water condi-

tions, they were not included in the comparison.
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4.0 CONCLUSIONS 752

. There are apparently elevated levels of several metals, anions
and cations in several on-site wells. Measurements from MW-10, 14s,
18s, and 19s indicate that it is probable that various constituents
are entering the ground water within the FMPC, although usually at
levels below EPA standards. It is likely that more than one source
and transport mechanism is responsible for these values. This is
supported by the fact that some constituents are only found locally

~ (i.e. cyanide and 1,1,1 trichoroethane in MW-19s), some are highest in~
upgradient wells with concentrations decreasing downgradient (i.e.
zinc) and others are highest in on-site, downgradient areas (i.e.

chromium).

MW-1d also contained apparently elevated lTevels of several
constituents. Since the well is completed in a deep portion of the
aquifer this was an unexpected finding. BRased on the available data,
it appears that the well casing has deteriorated and is allowing water
to enter the well at a shallow depth. If this is the case, the

‘ shallow water would effect water quality in the well.

Several metals were detected in MW-13d at apparently elevated
concentrations. In MW-13s, a similar pattern was not found. MW-13s is
completed in a silty sand layer while MW-13d is completed in a coarse
gravel layer. The coarse gravel may be acting as a preferential
pathway for movement accounting for the higher Tevels in the deep

compared to the shallow well.

Other wells completed in the sand and gravel did not show
possible trends as clearly as in the wells discussed above. As
additional data is obhtained in subsequent rounds of sampling, other
trends may be noticed or data obtained to show that the trends noted

above are the result of natural variations.

B e A=
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MW-TP19, TP21, and TP22, completed in the till, all appear to
contain elevated levels of several constituents. As discussed in an
earlier Dames & Moore report (Reference 1), these levels are probably
attributable to Pit #4. MW-TP20 and 0S-1A (two other shallow wells)
do not show similiar trends.

The last shallow well, MW-12 had several measured constituents
including lead, sodium and chloride which appear relatively high.
This may indicate that runoff from the nearby road is effecting water
qué]ifyrfn fHe we11. The high sodium and chloride values may be the

result of salts placed on the road during winter periods.

The possibility that MW-12 may contain concentrations of various
constituents effected by man made, off-site, sources indicates that
comparisons of water quality in the other shallow wells to MW-12
should be used cautiously until more data is available on this shallow

aquifer system.

Quality assurance (QA) blanks were used to varify sample test
procedures and results. Most QA results were within 15% of the known
concentrations. However, one measured mercury concentration was
nearly 50% higher than the actual cgncentrations. These values
(except the one mercury measurement) are within the range of

acceptable results.
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5.0 RECOMMENDATIONS

Well MW-1d is completed in sand and gravel aquifer below the
"blue clay" layer and should be free of elevated levels of consti-
tuents such as metals or radionuclides. However, the sample from the
well apparently had elevated levels of several metals including
chromium, copper, lead, nickel and zinc. This well also had a high
iron value in the sample from the well and the water was observed to

be rust colored. It is likely that the well casing is deteriorating

and possible that holes have formed in the casing. This would allow
water to enter the well at a shallow depth and account for relatively
high observed concentrations.

We recommend that this well be tested using packers to determine
if the well casing is leaking or alternatively the well can be
decommissioned without testing. A packer is a tool which can be
lowered into the well casing and expanded to temporarily seal a
section of the casing. By moving the packer to various locations
within the casing, areas where water 1s entering the casing can be
identified. If the well is tested and found to be leaky it will still
need to be decommissioned but the testing should provide the data

necessary to identify the source of the elevated constituents.

If no pesticide or herbicides are detected in the Round 2
sampling, WMCO should seek permission from the Ohio EPA to stop
sampling and testing for these constituents.

Radionuclide sampling and testing procedures should be reviewed
before the next round of sampling. It is possible that filtering of
samples or allowing time for suspended solids to settle in the sample
containers will minimize some of the questionable results. In
addition, since it is known that elevated uranium values are present
in some wells it may be desireable to lower the laboratory's detection

Timits so that the known variations are detected.
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Water Table Elevation

NA
NA
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524,
517,
522,69 -
522.10 -
525.

NA

523.
608.
521.
521.

NA
NA

521.

NA

523.
523.
.59
522,

522

NA

531.

NA
NA

522.
570.
.71
522,

521

NA

-520.

NA

522.

NA
NA
NA

523.
571.
529.

NA

Table 2.1
Phase 3 Water Level Elevations
(Feet)

Well # Casing Elevation Grade
1d 585.31 583.81
1s 585.55 583.47
3 560.86 559.30
4 556.85 556.15
5 557.09 555.53"
8s 576,60 574,90

T 7T 576,62 574.82
9 557.23 555,31
10 580.00 577.91
11 585.78 583.46

4;2) 639,67 NA

- 13s 590.37 588.71
13d 590.36 588.72
14s 535.79 533.76
14d 535.81 533.71
15s 579.65 577.80
15d 579.41 577.80
16s 542,28 540.47
16d 542.13 540.50
17s 536.19 534.43
174 536.35 534,28
18s 573.36 571.31
18d 573.88 571.56
19TP 584.96 582.98
19s 585.38 583.26
19d 585.25 583.20
207TP 574.73 573.21
20s 574.44 573.42
20d 574.71 573.31
21TP 585.61 584.06
21s 586.02 584,42
227p 588.91 587.93
22s 587.95 587.93
p-1 578.66 NA
p-2 579.16 NA
p-3 579.36 NA
0S-1 581.83 581.35
0S-1A 581.83 NA
0S-2 555 NA
0S-3 530 NA

NA: Not Available

26
05
09
02
33
86
37
36
92

28
23

54
34
45
06
67
85

95

83
00
44
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(7)

(8)

@ (9)

(10)
(11)

Concentratipnsrrgpoftedrin ppb

Not Detected

Not Analyzed

Average of four tests

pH results in standard units

Conductivity results in umhos/cm

Results in pCi/1

Taken from 40 CFR Part 141 National Interim Primary Drinking
Water Regulations - Subpart B - Maximum Contaminant Levels, July
1, 1984,

Taken from 40 CFR Part 143 National Secondary Drinking Water
Regqulations - Section 143.3 - Secondary Maximum contaminant
Levels.

High counts did not yield any individual elements using a 4096
channel analyzer. These levels are due to solids only in the
samples.

Standard is for- Radium -226 Plus Radium -228

Reported in per 100 ml

Maximum Permissible Activity taken from World Health
Organization, 1970 European Standards. National Primary Drinking
Water Regulation for gross beta is 4 mR/year.

Radionuclide Scan includes analysis for K-40, Umat, Th-228,
Th-230, Th-232, Tc-99, Cs-137, Sr-90, Ru-106, Np-237, Pu-238,
Pu-239, Pu-240.



Table 3.2 75
METALS DETECTED IN 7 OR FEWER
SAND AND GRAVEL WELLS

Well Number
1D 10 14s 144 18  19s 20s  0S-1  0S-2

Cadmium X X X X

Chromium
(total) X X X X X X
Copper X X X X
Cyanide X
Lead X X X X X
Nickel X X X X X X
Zinc X X X X X X X

1. A1l measured concentrations are below EPA Timits except the value
of lead in well MW-14s and chromium in wells MW-14s, 18s and 19s.

32



Chloride
Iron
Manganese
Phenols
“Sodium
Sulfate
Calcium
Fluoride
Nitrates
T.D.S.
c.0.D.
pH-1ah (1) (2)
Conductivity-
Tab (1) (3)
T.0.C. (1)

Average of four measurements

1D

POSSIBLY ELEVATED CONSTITUENTS IN

Table 3

.3

SAND AND GRAVEL WELLS
(A1l results in ppm except as noted)

10

5.5
162
470
1,232

155.6
2,540
20

2,400
4

(1)
(2) Standard pH units
(3) Units in UMHOS/CM

13D

6.97

1,250

14S

32

19D
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~ OUTLINE . 752

RCRA Groundwater Monitoring Plan
Pit* 4 - FMPC
Fernald, Ohio

() Wells to be Sampled - - L

A. Upgradient Well: MW-12, .
B. Downgradient: MW-TP19, MW-TP21, MW-TP22.

(1) Basis for Selection of Wells

A. Upgradient Well: MW-12 A
e Screened in glacial till (same as Mw-TP19, MW-TP21, and
MW-TP22).
e Hydraulically upgradient.
Q e [solated from all know sources of waste.

B. Downgradient Wells: MW-TP19, MW-TP21, MW-TP22.
e Adjacent to Pit * 4 (at limit of area).
e Screened in shallow saturated zone (first aquifer).
e Will intercept groundwater migrating from Pit # 4 to the west
towards Paddy’'s Run (MW-TP22); and to the south (MW-TP19,
MW-TP21). These are the principal directions of groundwater flow
for this aquifer.

C. All Wells Constructed in Accordance with EPA Specifications.
Fully cased
Screened
-Gravel Packed
Bentonite Peliet Seal
Cement Collar _
Protective Steel Casing with vented, locking cap

© 06 6 9o o
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(111) Parameters to be Analyzed

A For General water Quality

1. Chloride
2. lron
3. Manganese
4. Phenols (total)
S. Sodium
-6, Sulfate -~ - -- - -

732

B. For Indicators of Contamination (Quadruplicate Analysis)

1. pH

2. Specific Conductance

3. Total Organic Carbon (TOC)
4. Total Organic Halogen (TOX)

C. For Drinking Water Suitability

1. Arsenic 1 1. Gross alpha
2. Barium 12. Gross beta
3. Cadmium 13. Radium
4. Chromium-Hexavalent 14 Endrin
- Total 15. Lindane
S. Fluoride 16. Methoxychior
6. Lead 17. Toxaphene
7. Mercury . 18.2,4-D
8. Nitrate (as N) 19. 2,4,5-TP Silvex
9. Selenium 20. Coliform Bacteria
10. Silver i
D. Other Metals, Organics, and Site Specific Parameters b l‘.{ bt
I. Nickel 8. Chlorobenzene
2. Cyanide - 9. Chlorodibromomethane
3. Copper 10. Chloroethane
4. 7inc 11. 2-chloroethlvinyl Ether .
S. Magnesium - 12. Chloroform
6. Calcium 13. Dichlorobromomethane

7. Phosphorus

14. Dichlorodifturomethane

37
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. 15.Total Dissolved Solids (TDS) 33. 1,1 Dichloroehtane
h 16. Total Potassium 34. 1,2 Dichloroethane
17. Biochemical Oxygen Demand (COD)  35. 1,1 Dichloroethylene
18. per Chloroethylene 36. 1,2 Dichloropropane
19. cis 1,2 Dichloroethylene 37. 1,2 Dichloropropylene
20. Tributylphosphate 38. Ethylbenzene
21. Acrolein 39. Methylbromide
22. Acrylonot:iille 40. Methylchloride =
"23.Benzene 41 trans-1,2 Dichloroethylene
24. bis(chloromethyl) Ether 42. 1,3 Dichloropropene
25. Bromoform 43. 1,1,2,2 Tetrachloroethane
26. Bromodichloromethane 44 Tetrachloroethylene
27. Bromomethane 45. Toulene
28. Carbontetrachleride 46. 1,1,1 Trichloroethane
29. Chloromethane 47. 1,1,2 Trichloroethane
30. 1.2 Dichlorobenzene 48. Trichloroethylene
31.1,3 Dichlorobenzene 49. Trichlorofluoromethzane
32. 1,4 Dichlorobenzene 50. Vinyl Chloride
‘ E. Radionuclides
1. Potassium 40 9. Cessium 137
2. Total Urantum 10. Strontium 90
3. Radium 226 1 1. Ruthenium 106
4. Radium 228 12. Neptunium 237
S. Technetium 99 : 13. Plutonium 236
6. Thorium 228 14. Plutonium 239
7. Thorium 2390 15, Plutonium 240
8. Thorium 232

F.Schedule - Quarterly for one (1) year; semiannual thereafter (or as necessary
according to regulations.

A
et
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(1V) Sampling Procedures

A. Pre-sampling Data

1. Name of person sampling, 7. Depth to static water

affiliation, date 8. Depth of well (total)
2. Well number and location 9. Height of water column in w
3. Equipment used to evacuate well well
4. Equipment used to sample well 10. Volume of wsater in well
S. Weather conditions. S o 11. Volume of water tobe
6. Well condition (if abnormal - i.e. pumped before sampling

broken casing, uncovered, etc)

B. Well Evacuation/Sampling

1. 3-5 volumes (removed by pumping)
2. 1f yield is low, pump dry, let recover 80%, then sample
3. Sample with stainless steel bailer with screw-on Teflon check valve
4. New Rope for each well, no equipment allowed to come into direct
contact with ground
5. Clean all equipment between wells
o wash in biodegradable, non-phosphate cleaning solution
e rinse in clean tap water
e triple rinse in distilled water
e rinse in hexanne '
e let air dry

€. Field Data

t. Measure pH, specific conductance, temperature
2. Label sample bottle with ink
e client
e well nurnber
e location
e date, time
3. Fill dample bottle to top, leaving no air space, secure lid

D. Preservation

1. Preservative added to bottles in lab.
2. Samples immediately placed in cooler (39 F).
3. Semples kept out of direct sunlight.
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OUTLINE 752
- RCRA Groundwater Monitoring Plan
‘ Sand & Gravel Aquifer
Feed Materials Production Center
Fernald, Ohio

(1) Wells to be Sampled

! A Upgradient Well: Southwest Ohio Ranney Collector * 2

i B. Down%radient wells: Mw-1d, Mw-10, Mw-14s, Mw-14d, Mw-18s,

Mw-19s :

(11) Basis for Selection of Wells T LR
A. Upgradient Well: Southwest Ohio Ranney Collector # 2
e Screened in the sand and gravel aquifer (same as other wells to
be sampled).
. @ Isolated from all known sources of waste.
e Water quality well known from historic data.

B. Downgradient Wells

e Mw-1d: Inside Waste Pit Storage Area and screened in deeper

portion of sand and gravel aquifer (below blue clay" ). Results will

be used to identify potential contamination of deeper aquifer.

e Mw-10: Inside Waste Pit Storage Area and screened in upper
portion of sand and gravel aquifer (above ‘blue clay’). Past results
. indicate above background uranium :concentrations and high

. ' specific conductivities. Results will be used to indicate potential
' : contamination of upper portion of sand and gravel aquifer. .
: e Mw-14s and Mw-14d: Screened at varying depths in sand and
. gravel aquifer outside of Waste Pit Storage Area. Wells are in
center of above-background uranium plume detected in Task C
Report. Results will.-be used to evaluate viability of uranium
- transport mechanism for. other constituents. Different well depths
will be 'used  to “evaluate fractionation potential of other
constituents which may be present in offsite ground water.
e Mw-18s: Screened in sand and gravel aquifer above ‘blue clay’
outside of Waste Pit Storage Area. Well is in center of major
groundwater flow path for this aquifer. Resuits will be used to
indicate migration of constituents southward from the pit area.
e Mw-19s: Screened is sand and gravel aquifer above.’blue clay’
within the Waste Pit:Storage Area. Well is adjacent to Pit *4
where shallow groundwater in glacial till has recently been
sampled. Results will:be used to indicate migration of leachate
from Pit * 4 to underlying sand and gravel aquifer. :

T, T AR AN SN Sl 2 e

B . Tat - R B T Bl St il

o

C. Wells Constructed in Accbr_'dance with EPA Specifications

e Fully Cased
e Screened
e Gravel Packed
e Cement Collar
@ Protective Steel Casing
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- (1) Parameters to be Analyzed

A For General Water Quality
1. Chloride
2. iron
3. Manganese
4. Phenols (total)
5. Sodium-
6. Sulfate

752

' B. For Indicators of Contamination (Quadruplicate Analysis)

.p
2. Specific Conductance

3. Total Organic Carbon (TOC)
4. Total Organic Halogen (TOX)

C. For Drinking Water Suitability

-+ 1. Arsenic- -
~ 2. Barium-
~+ .. 3. Cadmium
. 4. Chromium-Hexavalent

- Total
" ° 5. Fluoride
% 6. Lead
-~ 7. Mercury
. =+8. Nitrate (as N),
-+9. Selenium
- 10. Silver

11. Gross alpha
12. Gross beta -
13. Radium

. 14. Endrin

15. Lindane

16. Methoxychior

17. Toxaphene
18.2,4-D

19. 2,4,5-TP Silvex
20. Coliform Bacteria

D. Other Metals, Organics, and Site Specific Parameters

1. Nickel

2. Cyanide

3. Copper -

4 7inc

5. Magnesium
- 6. Calcium - -

7. Phosphorus

8. Chlorobenzene

9. Chlorodibromomethane
10. Chloroethane

11. 2-chloroethlvinyl Ether
12. Chloroform

- 13. Dichlorobromomethane

14. Dichlorodif luromethane
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. 15.Total Dissolved Solids (TD5)
16. Total Potassium
17. Biochemical Oxygen Demand (COD)
18. per Chloroethylene
19. cis 1,2 Dichloroethylene
20. Tributylphosphate
21. Acrolein
o - -22 Acrylonotrille
25. Benzene —--
24, bis(chloromethyl) Ether
25. Bromoform )
26. Bromodichloromethane
27. Bromomethane
26. Carbontetrachleride
29. Chloromethane
30. 1.2 Dichlorobenzene
31. 1,3 Dichlorobenzene
32. 1,4 Dichlorobenzene

Q

E. Radionuclides .

\ }. Potassium 40
Ntal Uranium
S nsdium D6

S. Technetium 99
6. Thorium 228
7. Thorium 230
8. Thorium 232

. 40.-Methylchloride .

35. 1,1 Dichloroehtane
34. 1,2 Dichloroethane
35. 1,1 Dichloroethylene
3o. 1,2 Dichloropropene
37. 1,2 Dichloropropylene
38. Ethylbenzene

39: Methylbromide

41. trans-1,2 Dichloroethylene
42. 1,3 Dichloropropene

43. 1,1,2,2 Tetrachloroetnane
44 Tetrachloroethylene

45. Toulene

45. 1,1,1 Trichloroethane
47. 1,1,2 Trichloroethane
48. Trichloroethylene

49. Trichlorofluoromethzne
50. Vinyl Chloride

9. Cessium: 137
10. Strontium 90

1 1. Ruthenium 106
2. Neptunium 237
3. Plutonium 258
14 Plutonium 239
15. Plutonium 240

~-F. Schedule --Quarterly for one (1) year; semiannual thereafter (or as necessar*j

according to requlations.




. (1V) Sampling Procedures

A Pre-szampling Data
1. Name of persen sampling,
affiliation, date

2. Well number and location

3. Equipment used to evacuate well
-4, Equipment used to-sample well -

- 5. Weather conditions
6. Well condition (if abnormal - i.e.
broken casing, uncovered, etc)

7. Depth to static water
6. Depth of well (tetal)
9. Height of water column in w
‘well
- 10.-Volume of vsater in-well
1 1. Volume of water to be
pumped before sampling

B. Well Evacuation/Sampling
1. 3-5 volumes (removed by pumping)
%, then sample

2 1f yield is low, pump dry, let recover 80%
3. Sample with stainless-steel bailer with screw-on Teflon check valve

4. New Rope-for each well, no equipment allowed to come into direct

contact-with ground

. ' s Clean all equipment between wells
) ‘ o wash'in biodegradable, non-phosphate cleaning solution

e rinse in clean tap water

s\riple rinse in distilled water
e rins2_in hexanne
o let air diy-

C. Field Data
1. Measure pH, specific conductance, temperature
2. Label sample bottle with ink
o client
e well number
o location

e date, time
3. Fill dample bottle to top, leaving no air space secure lid

D. Preservation
1. Preservative added to bottles in lab.

2. Samples immediately placed in cooler (39 F). :
T T30 Samples kept outof direct suntight. ' T

®
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) . 4. Prepare field, trip and cleaning blanks to show no cross-
contamination.
S. Samples shipped to 1aboratory within 8 hours of COHELtIOﬂ
6. Lab EPA/OEPA approved.
7. All analysis conducted to EPA Method 624 or equnvalent

E. Chain of Custody
1. Samples in locked area or possessnon of samphng personnel until
‘delivered to laboratory. =~~~ : -

2. Chain of Custody Record filleg out for each sample, and accompanies
sample. Returned with analytical results. Copies to client, laboratory,
and Dames & Moore. ' )

(V) Schedule

- A Sampling takes place in two (2) days.

~ B.Lab analysis takes place within 3-5 weeks.

" C.Report preparation and data analysis takes place 2-3 weeks after aquisition
of lab resuits.

" (V1) Report

\

-

A Maps
o plot plan
e well locations
e water level data (flow directions, contours)

B. Lab Test Data
o e NLO data
e Other lab data
e Field test data
.- o Chain of Custody Forms

C. Well specificationé and Logs
D. Statistical Evaluation (where previous data available)

E. Gaqe"al Evaluatlon of Data

‘ e comperisicn to standerds/guidelines - —
) e estimate of trend




8 ] ..
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HOWARD LABS INC.

REPORT
FMPC JANUARY, 1986 SAMPLING
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ND Not detected

. _NA _Not_Analyzed_duc—_to 1aboratory—error . - - - o e—m o o

(1) Average of four tests
(2) pH results in standard units
~(3) Conductivity results in umhos/cm o

{(4) Concentrations reported in ppb

{(5) Results in pCi/l

(6) Taken from 40 CFR Part 141 National Interim Primary Drinking
Water Regulations -Subpart B - Maximum Contaminant Levels, July
1, 1984.

{7) Taken from 40 CFR Part 143 National Secondary Drinking Water
Regulations -Section 143.3 - Secondary Maximum Contaminant
Levels. '

(8) High counts did not yiéld any individual elements using a 4096
channel analyzer. These levels are due to solids only in the

' samples

(9) Taken from DOE Order 5480.1A: Limit for Release to Restricted
and Unrestricted Areas.

(10) Standard is for Radium -226 Plus Radium -228.

{11) Reported in per 100 ml.

(12) Taken from World Health Organization, European Standards, 1970.
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NOTES

ND

NA
(1)
~(2)
(3)
(4)
(5)
/(6)

/(1)

/(8)
(9)
(10)

(11)
(12)

Not Detected

Not Analyzed {See page 3-4 for explanation)

Average of four tests

pH results in standard units-. - o e
Conductivity results in umhos<cm

Concentrations reported in ppb

Results in pCi/]

Taken from 40 CFR Part 141 National Interim Primary Drinking
Water Requlations - Support R - Maximum Contaminant Levels,
July 1, 1984.

Taken from 40 CFR Part 143 National Secondary Drinking Water
Requlations - Section 143.3 - Secondary Maximum Contaminant
Levels.

High counts did not yield any individual elements using a
4096 channel analyzer. These levels are due to solids only
in the samples.

Taken from DOE Order 5480.1A: Limit for Release to Re-
stricted and Unrestricted Areas

Standard is for Radium -226 Plus Radium -228.

Reported in per 100 ml

Maximum Permissible Activity taken from World Health.

Organization, 1970 European Standards. Mational Primary
Drinking Water Regulation for gross beta is 4 mR/year.
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