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1.0 GROUNDWATER MONITORING UPDATE 1890

1.1 INTRODUCTION

This section provides a summary of the third quarter 1998 operational data for the aquifer remedy and
second quarter 1998 analytical data from groundwater monitoring. This section’s contents are
consistent with the groundwater reporting requirements presented in the Integrated Environmental

Monitoring Plan (IEMP) (DOE 1997b) groundwater monitoring program.

A substantial portion of the Fernald Environmental Management Project (FEMP) Aquifer Restoration
System began full-scale operations during the third quarter of 1998 with the start-up of the South Field
(Phase 1) Extraction, South Plume Optimization, and the Re-Injection Demonstration Modules. The
format of this quarterly status report has been revised to include operational data from the new
modules. The formét of the tables and figures has been modified to accommodate the additional
modules and associated wells. With the addition of the new modules, the total number of extraction
and re-injection wells is 16 and five, respectively. Because the South Plume Optimization Module is
an enhancement to the existing South Plume Module, the combined South Plume and South Plume
Optimization Modules are referred to as the South Plume/South Plume Optimization Module.
Consistent with the IEMP reporting process, the U.S. Department of Energy (DOE) will continue to
update the format for these IEMP quarterly status reports based on input received from the

U.S. Environmental Protection Agency (EPA) and the Ohio Environmental Protection

Agency (OEPA).

Figure 1-1 shows the data included in this section. Figure 1-2 identifies the IEMP groundwater
monitoring wells by module/monitoring activity and Figure 1-3 shows the IEMP routine water-level
(groundwater elevation) monitoring wells. Figure 1-4 shows the location of the active aquifer

restoration modules and extraction/re-injection wells.

FERUEMP-QTR\12-98\1298SEC1. WPD\December 17, 1998 4:5SPM 1-1
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12 FINDINGS

The principal findings from the reporting period are summarized below:

14

Operational Sulhmary

000003

The South Field (Phase 1) Module began operating on July 13, 1998. All 10
extraction wells in the system were operating at the pumping rates specified in the
Baseline Remedial Strategy Report, Remedial Design for Aquifer Restoration (Task 1)
(DOE 1997a). The module target pumping rate at start-up from the combined

10 pumping wells was 1500 gallons per minute (gpm). Table 1-1 provides operational

details for this module. Figures 1-5 through 1-14 present daily pumping rate

information and operational percentages for each well. Significant well outages lasting
longer than 24 hours are identified in the figures. Figure 1-15 provides the weekly
average total uranium concentrations for each extraction well in this module.

The South Plume Optimization Module began operating on August 9, 1998. The two
optimization wells were operating at the pumping rates specified in the Baseline
Remedial Strategy Report. The combined South Plume/South Plume Optimization
Module target pumping rate is 2000 gpm (1500 gpm from the existing four extraction
wells comprising the South Plume Module and 500 gpm from the two extraction wells
comprising the South Plume Optimization Module). Table 1-2 provides operational
details for the South Plume/South Plume Optimization Module. Figures 1-16

through 1-21 show daily pumping rate information and operational percentages for
each extraction well. Figure 1-22 depicts the weekly average total uranium
concentrations for each extraction well in this module.

The Re-Injection Demonstration Module began operating on September 2, 1998. The
five re-injection wells were operating at the re-injection rates specified in the Baseline
Remedial Strategy Report. The target re-injection rate for this module is 1000 gpm.
Table 1-3 provides operational details for this module and Figures 1-23 through 1-27
present daily re-injection rate information and operational percentages for each
re-injection well.

Table 1-4 summarizes the operational data from the three active restoration modules
for the third quarter of 1998. The South Plume/South Plume Optimization and South
Field (Phase 1) Modules pumped a total of 387.7 million gallons of groundwater and
removed 170.5 pounds of total uranium during this reporting period. The Re-Injection
Demonstration Module re-injected 41.0 million gallons of groundwater back into the
aquifer for a net total extraction of 346.7 million gallons. To date 3.5 billion gallons
of groundwater have been pumped and 611.5 pounds of total uranium have been
removed from the aquifer since the South Plume Module began operating in

August 1993. Figure 1-28 depicts the total groundwater pumped versus groundwater
treated during the quarter. Figure 1-29 shows the removal efficiencies for the South
Field (Phase 1) Extraction and South Plume/South Plume Optimization Modules.

s FERVEMP-QTR\12-98\1298SEC]. WPD\December 17, 1998 3:24PM 1-2
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After evaluating the drawdown around South Field (Phase 1) Extraction Well 31566,
the decision was made to decrease the pumping rate in the well from 200 to 175 gpm
to maintain sufficient water above the pump. The aquifer in this area is believed to
contain more fine grained material and therefore, is more resistant to groundwater
flow. The total uranium concentrations in this well after a month of pumping were
averaging less than 5 micrograms per liter (ug/L) and the drawdown was excessive at
the design pumping rate of 200 gpm. Therefore, the well was shut off on

August 7, 1998, in order to mitigate the potential for creating a recalcitrant zone in the
vicinity of Extraction Well 31566. To compensate for the shut down of this well, and
to increase module efficiency, the pumping rate was increased from 100 to 200 gpm at
Extraction Well 31562 and from 200 to 300 gpm at Extraction Well 32276. Both of
these wells are in areas of relatively high total uranium concentrations as shown in
Figure 1-30. EPA and OEPA were informed of these changes through the weekly
status conference calls.

As additional operational experience is gained with these three active restoration
modules, additional pumping rate changes will be made to maximize the efficiency of
each module. During dry seasons when more treatment capacity is available, pumping
rates at extraction wells in areas of high total uranium concentrations will be increased.
When storm events require treatment capacity to treat surface water runoff, well
pumping rates may be reduced to meet the 20 ug/L discharge limit to the Great Miami
River. Any pumping rate changes will be documented in future quarterly status
reports.

Total Uranium Plume

- Figure 1-30 depicts the total uranium plume extent and maximum concentrations
updated with total uranium concentration data collected during the second quarter

of 1998. This map is a plan view portrayal of the currently known maximum
concentrations, independent of depth, and is therefore not representative of a particular
stratigraphic horizon. This plan view portrayal of the maximum concentration was
first utilized in support of the Baseline Remedial Strategy Report in 1997 when a large
amount of uranium plume profile data were collected via geoprobing in support of
remedial design.

Total uranium concentration data used to update this map were obtained from the South
Plume/South Plume Optimization, South Field Extraction, Waste Storage Area, and
Plant 6 Area Modules, along with the Resource Conservation and Recovery Act
(RCRA) Property Boundary and Private Well Monitoring Programs, and geoprobe data
collected as part of the Re-Injection Demonstration.  All total uranium concentrations
above the 20 pg/L final remediation level (FRL) are within the currently projected
10-year, uranium-based restoration footprint.

Data collected quarterly from the aquifer are used to progressively update the total
uranium plume in the following manner:

W 0 N W B W N e
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Total uranium concentration data from the most recent quarter are posted on a
map with the contours from the previous quarterly status report.

If the most recent quarterly concentration from a monitoring well is greater
than the concentration contour value at that location, then the plume is
re-contoured to honor the higher value.

At some locations the plume is migrating beneath the Type 2 monitoring well
screen and above the Type 3 monitoring well screen based on geoprobe profile
sampling data in the area. At these locations, if the quarterly concentration
measurement from a monitoring well is less than what is contoured for that
location, then the new data are posted but the plume contours are not adjusted
to honor the new data.

For this report, the shape of the plume has decreased in the area immediately south of
the inactive flyash pile. Data collected during the remedial investigation, and during
the installation and subsequent operation of the South Field (Phase 1) extraction wells
indicate a narrow east-west trending zone located just south of the inactive flyash pile
area where total uranium concentrations are below 20 ug/L.

The concentration of the plume has increased just south of Monitoring Well 3069
(along Willey Road) to incorporate geoprobe data collected at location 12370 as part of
the Re-Injection Demonstration, which revealed a total uranium concentration of

131 pg/L.

During April 1998, IEMP monitoring data collected at Extraction Wells 3925 and 3926
indicated total uranium concentrations of 84 and 39 ug/L, respectively. These
concentrations are considered to be inaccurate when compared with concurrent
operational data collected from the same two wells in April and reported in the
Integrated Environmental Monitoring Status Report for Second Quarter 1998

(DOE 1998b). Operational sampling of these same two wells in April showed total
uranium concentrations of 32.6 and 16.1 ug/L, respectively. The suspect IEMP April
data from these two extraction wells are posted on the map, but the contours have not
been adjusted at these two well locations.

Uranium plume profile data were collected using a geoprobe at seven locations
(12367A, 12368A, 12369A, 12370A, 12371A, 12372A, and 12373A) prior to the
start-up of the South Field (Phase 1) Extraction Module on July 13, 1998. The data
were used to construct two cross-sections, A-A’ and B-B’.

Cross-Section A-A’, shown in Figure 1-31, consists of five locations, one
location downgradient of each re-injection well. This cross-section will serve
as the "benchmark" for the plume shape in front of each re-injection well prior
to the start of the active remediation in this area. At the end of the one-year
Re-Injection Demonstration, geoprobe samples will be collected from the same
five locations again to determine the effect that one year of active pumping and
re-injection in this area has had on the plume.

S D S
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Cross-Section B-B’, shown in Figure 1-32, consists of three locations,
immediately east, west, and downgradient of Re-Injection Well 22109.
Re-Injection Well 22109 is located in an area of the uranium plume that has
uranium concentrations over 400 pg/L. This cross-section will serve as the
"benchmark” for the plume shape around Re-Injection Well 22109 prior to the
start of the active remediation in this area. These three locations will be
re-sampled using the geoprobe on a quarterly basis during the Re-Injection
Demonstration to determine what effect re-injection and pumping is having on
the plume. The next round of geoprobe sampling at these three locations is
scheduled to be conducted in December of 1998.

Groundwater Elevation Data and Capture Assessment

Routine groundwater elevations for the third quarter, which were collected in July after

start-up of the South Field (Phase 1) Extraction Module, are contoured in Figures 1-33
and 1-34 for the Type 2 and Type 3 monitoring wells, respectively. The influence of
pumping from the South Field (Phase 1) extraction wells is clearly shown in the figure.
Figures 1-35 through 1-40 present detailed maps around the active restoration modules.
These elevation maps are contoured using groundwater elevations from both extraction
and monitoring wells. Therefore, the contours around extraction wells are not
corrected for localized elevation differences caused by well efficiency effects.

As part of the start-up monitoring program for the South Field (Phase 1) Extraction,
South Plume/South Plume Optimization, and Re-Injection Demonstration Modules,
weekly groundwater elevations were taken in the area surrounding these modules to
observe aquifer behavior during start-up. Figures 1-35 and 1-36 depict a detailed
pre-start-up groundwater elevation map around these modules for the Type 2 and
Type 3 monitoring well depths. Figures 1-37 and 1-38 provide detailed groundwater
elevations shortly after the start-up of the South Field (Phase 1) Extraction Module.
Figures 1-39 and 1-40 provide detailed groundwater elevations for the aquifer in
September, after all three modules were operational, and after the aquifer had reached
steady state. Drawdown from pumping in the South Field (Phase 1) and South
Plume/South Plume Optimization Modules is clearly evident in both figures. The
extent of the interpreted capture zones on the detailed maps from September indicate
that the entire total uranium plume in the aquifer appears to be within the capture zone
imposed by the three operational modules.

Groundwater flow direction measurements were taken in three areas with the colloidal
borescope during the third quarter of 1998: south of the South Plume/South Plume
Optimization Module, in the area of the northeastern lobe of the total uranium plume,
and at Monitoring Wells 2551 and 3551 immediately west of Paddys Run and west of
the South Plume/South Plume Optimization Module. These measurements, which are
provided in Table 1-6 and shown in Figure 1-41, were obtained from August 3 through
August 12, 1998, when the South Field (Phase 1) Extraction and South Plume/South
Plume Optimization Modules were operational. The South Plume/South Plume
Optimization Module began operating on August 10, 1998, and the Re-Injection
Demonstration Module did not start-up until September 2, 1998. Most of the
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measured flow directions did not significantly change from the measurements taken
during the second quarter of 1998.

The most notable difference in flow directions occurred at Monitoring Well 21063
which is located southeast of the northeastern lobe of the plume. Flow directions
shifted from 133.5° during the second quarter to 83.9° during the third quarter. This
shift of almost 50° to the north is attributed to operation of the South Field (Phase 1)
Extraction Module which had been operating for approximately one month when the
measurements were recorded. Flow direction measurements were obtained from this
well on August 4, 1998, before the South Plume/South Plume Optimization Module
began operating. Flow directions at this location were expected to shift again after the
South Plume/South Plume Optimization and Re-Injection Demonstration Modules
became operational. These measurement are being repeated during the fourth

quarter of 1998 and will be reported in the Integrated Environmental Monitoring Status
Report for Fourth Quarter 1998, to be issued in March 1999.

Flow directions during third quarter 1998 were observed for the first time in
Monitoring Well 3551. Flow in this well was at 130.7°, which is to the southeast
toward the South Plume extraction wells. This contrasts with flow observed at
Monitoring Well 2551 at the same location which was at 78.0°, which is to the
northeast. Previous flow measurements at Monitoring Well 2551 have shown flow to
be due east. Since these observations were made on August 5, 1998, the change from
easterly flow to a northeasterly flow at Monitoring Well 2551 is believed to be due to
pumping from the South Field (Phase 1) Extraction Module. As mentioned above,
flow directions at these locations are expected to change with the additional pumping
from the South Plume Optimization extraction wells and the Re-Injection
Demonstration Module. These measurements are also being repeated during the fourth
quarter of 1998 and will be reported in the Integrated Environmental Monitoring Status
Report for Fourth Quarter 1998.

Figure 1-42 shows the predicted steady state groundwater elevations from the
groundwater model with the South Field (Phase 1) Extraction, Re-Injection
Demonstration, and South Plume/South Plume Optimization Modules operating as
specified in the Baseline Remedial Strategy Report. The 10-year, uranium-based
restoration footprint (capture zone) and the second quarter 1998 total uranium plume
outline are also shown in the figure along with the interpreted capture zones from the
September 1998 Type 2 groundwater elevation map. As shown in the figure, the
modeled capture zone, which shows the maximum extent of the combined capture
zones, agrees with the interpreted capture zones from each module and the 20 ug/L
total uranium plume is within both the interpreted and modeled capture zones.

Table 1-5 presents the results of the Paddys Run Road Site (PRRS) indicator
constituent monitoring for the second quarter of 1998. These constituents are
monitored to confirm that pumping from the South Plume/South Plume Optimization
Module is having a negligible impact on the PRRS contaminant plumes. As in
previous reports, PRRS indicator constituent concentrations were within historical
minimum-maximum ranges and were, in most cases, close to the statistical averages

~  FERUEMP-QTR\12-98\1298SEC1. WPD\December 17, 1998 3:24PM 1-6
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from historical sampling data. During the second quarter of 1998, no volatile organic
compounds were detected in the monitoring wells utilized to evaluate impacts to the
PRRS plume.

As discussed in previous IEMP quarterly status reports, groundwater flow directions
inferred from elevation measurements agree with predicted flow directions from the
groundwater model except in the area of the northeastern lobe of the total uranium
plume. This discrepancy between observed and predicted groundwater flow directions
is being addressed with the groundwater model upgrade project. When the VAM3DF
groundwater model is available, this portion of the model will be re-calibrated to bring
model predictions more in line with observed flow.

Non-Uranium Final Remediation Level (FRL) Exceedances

During the second quarter of 1998, FRL exceedances were observed at 11 monitoring
well locations for eight non-uranium FRL constituents, (arsenic, chromium,
manganese, nickel, nitrate/nitrite, technetium-99, vanadium, and zinc). Of the

11 monitoring well locations with non-uranium FRL exceedances, all but four are
within the 10-year, uranium-based restoration footprint (refer to Table 1-7 and

Figure 1-43). The four monitoring wells with non-uranium FRL exceedances outside
the 10-year, uranium-based restoration footprint are along the eastern boundary of the
FEMP.

Of the four monitoring well locations outside the 10-year, uranium-based restoration
footprint with non-uranium FRL exceedances, three locations (Monitoring Wells 2426,
2430, and 2431) had exceedances for manganese. Monitoring Well 2426 also had
exceedances for arsenic, vanadium, and zinc.

A field duplicate of the sample from Monitoring Well 2426 showed a vanadium
concentration of 0.0024 milligrams per liter (mg/L) which is below the FRL
and below the estimated detection limit. The vanadium concentration from the
normal sample was reported as 0.064 mg/L.

Manganese and zinc exceedances at these well locations have been previously .
observed and were discussed in Appendix A, pages A.4-8 through A.4-13, of
the 1997 Integrated Site Environmental Report (DOE 1998a). As explained in
the referenced report, the FEMP was not a likely source for manganese
contamination, and the observed exceedances could be due to manganese and
zinc accumulation around the monitoring wells due to biofouling conditions.
Monitoring Wells 2426 and 2431 were treated for biofouling in July 1998 and
Monitoring Well 2430 was treated in October 1998. The sample results
reported here are from the second quarter of 1998, before the wells were
treated. Sampling results from these wells are also being analyzed for iron to
determine if a correlation exists between increasing iron concentrations and
increasing manganese and zinc concentrations. Quarterly IEMP sampling
results from these wells will be evaluated as data become available’ t0, |
determine if the accumulation of zinc and manganese is from blofoulmg and‘to

mL
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determine if the well treatment process lowers the manganese and zinc
concentrations. Sampling results from the end of 1998 for these wells will be
reported in future IEMP reports.

A FRL exceedance for arsenic was observed in Monitoring Well 2426 during
the second quarter of 1998. Subsequent monitoring results in this area will
continue to be evaluated to see if additional action is warranted.

L Monitoring Well 2733, the fourth monitoring well outside the 10-year, uranium-based
restoration footprint, had an FRL exceedance for total chromium. As discussed in the
biennial revision to the IEMP, hexavalent chromium is the constituent of concern
identified in the Record of Decision for Remedial Actions at Operable Unit 5
(DOE 1996). However, because of the short laboratory holding times for hexavalent
chromium, DOE is instead. sampling for total chromium and making the conservative
assumption that any exceedance for total chromium is an exceedance for hexavalent

_ chromium. An investigation of the valence state of chromium in groundwater at the
FEMP is being conducted to determine if hexavalent chromium is indeed present.
Analytical results of this study should be available during the first quarter of 1999 and
will be reported through the routine quarterly status reports.

L Non-uranium FRL exceedances within the 10-year, uranium-based restoration footprint
occurred at seven wells: 2054, 2106, 2118, (total chromium); 2398 (total chromium,
nickel, and zinc); 2648 and 3009, (nitrate/nitrite); and 2649 (nitrate/nitrite and
technetium-99). Because these exceedances are all within the 10-year, uranium-based
restoration footprint, they will be subject to capture by the aquifer restoration modules
as they begin operating.

The FRL exceedances for total chromium in Monitoring Wells 2054, 2106, 2118,

and 2398 are being evaluated as part of a study DOE is currently conducting. As
discussed above, DOE is evaluating how much of the total chromium detected at the
FEMP is in the hexavalent state. DOE is also reviewing historic data on chloride
concentrations in monitoring wells with nickel and chromium exceedances to determine
if there is a correlation between chloride concentrations in the aquifer and the observed
increase in nickel and chromium concentrations. The chlorides may be serving as a
corrosive agent and attacking the stainless steel well casings. Results from these
studies will be available during the first quarter of 1999 and will be reported in future
IEMP quarterly status reports.

On-Site Disposal Facility Sampling
Status for Cell 1:

. Comments from the OEPA and EPA are being addressed concerning the Draft
Technical Memorandum for the On-Site Disposal Facility Cell 1 Baseline Groundwater
Conditions. Responses will be issued during the first quarter of 1999.

J After placement of waste was initiated in Cell 1, sampling is being conducted on a
0@@032‘5 quarterly basis as specified in the On-Site Disposal Facility Groundwater/Leak

FER\EMP-QTR\12-98\1298SEC1.WPD\December 17, 1998 4:55PM 1-8

LT RN B N T I A I S )



1 8 9 0 FEMP-IEMP-QTR FINAL

Revision 0
December 18, 1998

Detection and Leachate Monitoring Plan (DOE 1997c). During the second quarter
(May), post-baseline samples were collected from the leachate collection system, leak
detection system, horizontal till well, and Great Miami Aquifer for Cell 1.

Figure 1-44 identifies the well locations.

Results from the sampling in May indicate two exceedances of the interim control
limits which were calculated from baseline conditions. These control limits are
considered interim since the technical memorandum has not been approved. The
interim Shewhart and CUSUM control limits for total organic carbon are 48.0 and
60.6 mg/L, respectively, for Monitoring Well 22198. The interim Shewhart and
CUSUM control limits for total organic carbon are 44.2 and 56.4 mg/L, respectively,
for Monitoring Well 22201. The control limit exceedances for total organic carbon
were 52.5 mg/L at Monitoring Well 22198 and 59.7 mg/L at Monitoring Well 22201.

The value of the exceedance was compared with total organic carbon concentrations for
the second quarter from the horizontal till well, the leachate collection system, and the
leak detection system which were 12.2, 123 and 80.9 mg/L, respectively. The
concentration in the horizontal till well does not indicate that the total organic carbon
concentrations observed in the Great Miami Aquifer are the result of a release from the
on-site disposal facility. Furthermore, given the rate of vertical movement through the
clay till, it is unlikely that any contaminants would reach the aquifer monitoring wells
given the short time of Cell 1 waste disposal. Concentrations within the leachate
collection system, leak detection system, horizontal till well, and Great Miami Aquifer
will continue to be monitored and evaluated.

Concentrations from the leachate collection system (12338C) during the second quarter
of 1998 were all non-detectable with the exception of total organic carbon, total
organic halogens, boron, total uranium, and technetium-99 which had concentrations
of 123 mg/L, 0.049 mg/L, 0.128 mg/L, 70.006 ug/L, and 18.28 pCi/L, respectively.
Trend analysis will be performed annually on the data collected from this system and
will be provided in annual integrated site environmental reports. Leachate volumes,
required to be collected monthly from the leachate collection system, for the second
quarter of 1998 are as follows: April (908,754 gallons); May (178,533 gallons); and
June (791,219 gallons).

Concentrations from the leak detection system (12338D) during the second quarter
of 1998 were all non-detectable with the exception of total organic carbon, total
organic halogens, boron, and total uranium which had concentrations of 80.9 mg/L,
0.0216 mg/L, 0.321 mg/L, and 13.744 pg/L, respectively. Trend analysis will be
performed annually on the data collected from this system and will be provided in
annual integrated site environmental reports. Volumes of liquid in the leak detection
system manhole, required to be collected weekly, are summarized for each month of
the first quarter of 1998 as follows: April (460 gallons); May (607 gallons); and
June (715 gallons). '

+
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Status for Cell 2: 1

2

. For the second quarter of 1998, two baseline aquifer sampling events were completed 3

for Cell 2. As identified in Table 1-8, four of the 16 constituents sampled were 4

detected in the Great Miami Aquifer. All concentrations were below their associated 5

FRLs. Figure 1-44 identifies the well locations. 6

;

. For the second quarter of 1998, one baseline sampling of the horizontal till well for g

Cell 2 was completed. As identified in Table 1-8, four of the 16 constituents sampled 9

were detected in the horizontal till well. 10

11

o Baseline sampling for the Great Miami Aquifer and for the horizontal till well 12

continued through October 1998. One aquifer baseline sample was collected during the 13

third quarter for a total of 13 baseline samples. A total of 17 samples from the 14

horizontal till well were collected from July through October. The data will be 15

provided in future IEMP reports. It should be noted that waste placement for Cell 2 16

was initiated on November 12, 1998. ' ' 17

8

Status for Cell 3: 19

20

. Installation of aquifer wells and the horizontal till well were completed during the third 21

quarter of 1998. Baseline samples were collected from the horizontal till well during 2

the third quarter for a total of three baseline samples from the till. Baseline samples 2

were also collected from the aquifer during the third quarter for a total of two baseline 2

samples. Baseline monitoring will continue during the fourth quarter. The data will 2

be provided in the future IEMP reports. 2

27

The next [EMP quarterly status report, to be issued in March 1999, will include operational data and 28

plume capture assessment for the fourth quarter of 1998. The report will also contain analytical 2

information from the third quarter of 1998 to be used for determining aquifer conditions. Figure 1-45 30

identifies the groundwater information to be included in the next IEMP quarterly status report. 31
000017
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TABLE 1-3

RE-INJECTION DEMONSTRATION MODULE l 8 9 0
OPERATIONAL SUMMARY SHEET FOR THIRD QUARTER
(JULY THROUGH SEPTEMBER 1998)

Well Number 22107 22108 22109 22240 22111
Monthly Average
Well Re-Injection Rates™®
(gpm)
July? NA NA NA NA NA
August® NA NA NA NA NA
September 196 196 195 202 195
Quarterly Average 196 196 195 202 195
Monthly Average . Water Re-Injected
Module Re-Injection Rate*® by Module*®
(gpm) M gal)
July? NA NA
August’ NA NA
September 985 41.0
Quarterly Average Total 985 Total 41.0

*The Re-Injection Demonstration Module was not started until September. See text for details.
®NA = not applicable

i
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: TABLE 1-6
THIRD QUARTER 1998 FLOW DIRECTION DATA FROM BORESCOPE OBSERVATIONS
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: Feet Below  Average Flow Direction®®  Standard Deviation®
Monitoring Well  Date of Observation = Water Level (degrees) (degrees)
2093 - 8/4 6.97 211.4 6.1
21063 . 8/4 36.68 83.9 27.3
22303 8/3 3.88 186.3 2.0
2551 8/5 7.68 78.0 27.3
3551 8/5 74.68 130.7 38.6
2552 8/12 11.05 82.9 9.8
- 3552 8/12 70.89 22.0 13.3
2898 8/11 298 123.0 14.9
3898 8/11 68.29 205.1 23.7
2899 8/10 3.7 120.7 7.8
3899 8/10 67.59 246.2 17.5
2900 8/6 7.93 305.6 12.5
3900 8/6 73.18 270.6 27.4

*Average flow direction is measured clockwise in degrees from magnetic north.
*Values are calculated after statistical filtering to remove outliers.
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2.0 SURFACE WATER AND TREATED EFFLUENT UPDATE

2.1 INTRODUCTION

This section provides a status of the surface water and treated effluent monitoring for the third quarter

of 1998. Figure 2-1 shows the data included in this section. Figure 2-2 identifies the surface water

and treated effluent sample locations. Analytical results from the following routine monitoring

program elements were utilized to complete the reporting requirements identified in Section 4.6.2 of

the IEMP:

National Pollutant Discharge Elimination System (NPDES) permit (data obtained from
July through September 1998)

Federal Facilities Compliance Agreement (FFCA) requirements (data obtained from
July through September 1998)

IEMP Characterization Program results (data obtained from April through June 1998).

2.2 FINDINGS

The principal findings from the reporting period are summarized below:

NPDES Permit Compliance

Wastewater and storm water discharges from the FEMP were in compliance
97.8 percent of the time during the third quarter of 1998. The NPDES
noncompliances during the third quarter of 1998 included:

In July a heavy rainfall resulted in bypassing the Storm Water Retention Basin in an
attempt to mitigate an overflow. The effluent at the Parshall Flume (PF 4001) (which
includes the bypassed water from the Storm Water Retention Basin) exceeded the total
suspended solids mass loading limit twice. An overflow at the Storm Water Retention
Basin (SWRB 40020) occurred on July 20, 1998, and resulted in one exceedance of
the total suspended solids concentration limit. In addition the effluent at the sewage
treatment plant (STP 4601) exceeded the total suspended solids concentration limit
three times and also exceeded the monthly average concentration limit for total
suspended solids. (Refer to Table 2-1 for more information on the storm water
overflow and treatment bypass events.)

In August the effluent at the sewage treatment plant (STP 4601) exceeded the total
suspended solids concentration limit five times and also exceeded the monthly average
concentration limit.
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On July 20, 1998, the Storm Water Retention Basin overflowed for a total of

8.25 hours, releasing an estimated 550,000 gallons of water to Paddys Run. (Refer to
Table 2-1 for more information on the storm water overflow and treatment bypass
events.)

The following construction activities occurred during the third quarter of 1998 which
could have potentially impacted the water quality at various surface water sample
locations (identified in parentheses):

Excavation, screening, and hauling activities in the on-site disposal facility borrow area
(SWD-02 and STRM 4003)

Placement of waste material into on-site disposal facility Cell 1 (PF 4001)

Construction activities associated with on-site disposal facility Cells 2 and 3 (SWD-02,
STRM 4003, and PF 4001) _

Excavation activities associated with Area 2 Phase I, the southern waste units
remediation activities (STRM 4003 and STRM 4004)

Limited activities in the north railyard, such as installation of lighting and the
construction of the rail car maintenance building (STRM 4006)

Mobilization and construction activities associated with the Waste Pit Remedial Action
Project (PF 4001 and STRM 4006)

Construction completion activities associated with the South Field (Phase 1) Extraction,
the South Plume Optimization, and the Re-Injection Demonstration Modules
(STRM 4003)

Decontamination and dismantling activities associated with the old sewage treatment
plant (STRM 4003).

Review of the surface water and treated effluent data provided with this report does not
indicate that these activities have caused any significant FRL or benchmark toxicity
value (BTV) exceedances (identified in surveillance subsection). However, data will
continue to be evaluated in light of ongoing remediation activities to assess impacts to
the surface water pathway.

FFCA and Operable Unit 5 Record of Decision Compliance

000075

Figure 2-3 shows that a cumulative total of 147 pounds of uranium were discharged to
the Great Miami River in effluent from January through September 1998. The Record
of Decision for Remedial Actions at Operable Unit 5 established an annual discharge
limit to the Great Miami River of 600 pounds for total uranium.

Uncontrolled runoff is also contributing to the amount of total uranium entering the
environment. An estimated 6.25 pounds of total uranium are discharged to Paddys
Run through uncontrolled runoff with every inch of rain. Note that the 6.25 value was
determined prior to the initiation of remediation activities and may result in
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conservative uncontrolled runoff mass estimates. Figure 2-4 shows that precipitation
during the third quarter of 1998 amounted to 8.83 inches; therefore, the mass of total
uranium discharged to Paddys Run through uncontrolled runoff from July through
September 1998 is estimated to be 55.2 pounds. An additional 0.484 pound of total
uranium was discharged to Paddys Run during the July 20, 1998 overflow event.

Figure 2-5 shows that the monthly average total uranium concentration limit of

20 pg/L in water discharged to the Great Miami River (effective January 1, 1998) was
met during two of the three months comprising the third quarter of 1998 and not met
during one month. The limit was not met in July 1998 because the monthly average
total uranium concentration was 20.7 ug/L after eliminating the remaining allowable
significant bypass day. According to the Operable Unit 5 Record of Decision, storm
water bypass days exceeding the 10 allowed per year must be included in the
calculation of the monthly average total uranium concentration in water discharged to
the Great Miami River. Although the system was bypassed for four days in July 1998,
only one allowable significant precipitation bypass day could be utilized to calculate the
monthly average uranium concentration for July. For this reason, the remaining three
days were included in the monthly uranium average. (Table 2-1 presents the details
concerning these bypasses.)

DOE notified the agencies of the exceedance in a letter transmitted on August 6, 1998,
(letter [DOE-1063-98], dated August 6, 1998, from Johnny Reising of DOE to James
Saric of EPA and Tom Schneider of OEPA) and identified a corrective action as
described in the following bullet. During the remainder of 1998, storm water bypasses
will be included in the monthly average total uranium concentration calculations of
water discharged to the Great Miami River because all 10 bypass days have now been
expended.

In July 1998 (third quarter) it was determined that the frequency and extent of the
bypasses that occurred during the second quarter were caused by both high
precipitation and because clean water from construction related runoff from Celis 2
and 3 of the on-site disposal facility was unnecessarily diverted to the Storm Water
Retention Basin. This was also identified in the Integrated Environmental Monitoring
Status Report for Second Quarter 1998. The duration of the storm water bypass in
July was exacerbated because storm water runoff from the construction of on-site
disposal facility Cells 2 and 3 was mistakenly pumped to the site’s storm sewer system
and subsequently delivered to the Storm Water Retention Basin during this period.
These waters did not require treatment because no impacted material had been placed
in Cells 2 and 3. A corrective action was initiated in the third quarter (the end of July)
to stop any further storm water flows from Cells 2 and 3 in order to ensure that the
Storm Water Retention Basin’s design capacity will not be exceeded according to the
August 6, 1998 letter referenced above. Figure 2-6 presents controlied and
uncontrolled surface water flow areas for the third quarter of 1998 and shows the area
associated with the on-site disposal facility that was unnecessarily controlled through
the end of July. An evaluation of controlled areas will occur at least quarterly in order
to update Figure 2-6. The IEMP quarterly status reports will provide updates of these
assessments.

During the third quarter of 1998, the Advanced Wastewater Treatment €AWWT) ,',,
Expansion treated groundwater from the South Field (Phase 1) Extraction and South ’

b
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Plume/South Plume Optimization Modules. During the second quarter, effluent from
this treatment system was combined with other AWWT effluents and discharged to the
Great Miami River via the Parshall Flume. Beginning on September 2, 1998, a
portion of this effluent (1000 gpm) was directed to the five re-injection wells.

Surveillance Monitoring

No FRL or BTV exceedances attributable to the FEMP: were observed in the Great
Miami River. . (Refer to Tables 2-2 and 2-3 for FRL and BTV exceedances,
respectively.)

There were no exceedances of the 530 ug/L surface water total uranium FRL. As
Figure 2-7 shows, results from the property boundary at Paddys Run (SWP-03)
indicate that total uranium concentrations in surface water leaving the site are
consistently below both the surface water FRL and the groundwater FRL.

The concentration for total uranium (104 pg/L) during the overflow event in July at the
Storm Water Retention Basin also did not exceed the surface water FRL for total
uranium.

FRL exceedances were limited to four constituents: copper, total chromium, lead, and
mercury as presented in Table 2-2. There were a total of five FRL exceedances: three
at the Great Miami River background location SWR-01 (total chromium, copper, and
lead), and two in Paddys Run (SWP-02 {copper] and SWP-03 [mercury]). Those
exceedances which occurred on Paddys Run were minimally above the associated
FRLs. Concentrations of these constituents will continue to be monitored and tracked
over time to determine the significance of these exceedances.

BTV exceedances were limited to barium, which minimally exceeded the BTV at the
Great Miami River background location (SWR-01) as presented in Table 2-3. Based
on the results of the BTV screening process in the approved Sitewide Excavation Plan
(DOE 1998e), the three BTV constituents (barium, cadmium, and silver) will continue
to be evaluated against surface water BTVs. The remaining constituents will be
assessed against FRLs or NPDES limits.

Figure 2-8 shows the data from the surface water and treated effluent sampling activities that will be

included in the next IEMP quarterly status report. The next quarterly status report will be submitted in
March 1999. The report will contain NPDES and FFCA data from October through December 1998
(fourth quarter) and the results of the analytical data from the IEMP Characterization Program from

July through September 1998 (third quarter).

S reas L2 1a
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1998 STORM WATER OVERFLOWS AND TREATMENT BYPASS EVENTS

Number Cumulative Total Uranium Total Water
Duration of Bypass = Number of Discharged Discharged
Event (hours)  Days*®  Bypass Days® (pounds) (millions of gallons)
Overflows (to Paddys Run) (to Paddys Run)
April 16 15.9 NA NA 1.99° 1.39
July 20 8.25 NA NA 0.477 0.550
Bypasses (to Great Miami (to Great Miami
River) River)
January 7 through January 9 53.8 2 . 2 7.82 3.19
April 16 through April 19 76.8 3 5 9.78 6.09
June 11 through June 14 80.0 3 8 11.16 5.69
June 16 through June 17 22.8 0 8 2.48 1.43
June 19 through June 20 240 1 9 3.17 2.01
July 20 through July 23 83.8 44 13¢ 6.45 5.61

*Days are counted according to the definition provided in the Operations and Maintenance Master Plan for the
Aquifer Restoration and Wastewater Treatment Project (DOE 1997¢).

®NA = not applicable

“Incorrectly reported as 4.36 pounds in the Integrated Environmental Monitoring Status Report for Second

Quarter 1998

The duration of the storm water bypass for this event was exacerbated because storm water runoff from the
construction of on-site disposal facility Cells 2 and 3 was mistakenly pumped to the site’s storm sewer system and
subsequently delivered to the Storm Water Retention Basin during this period. These waters did not require
treatment because no impacted material had been placed in Cells 2 and 3. A corrective action was initiated in the
third quarter of 1998 to stop any further storm water runoff from on-site disposal facility Cells 2 and 3.
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3.0 AIR MONITORING UPDATE
- 1890
-

3.1 INTRODUCTION

This section providés a summary of the third quarter 1998 monitoring activities and analytical results
for the IEMP air monitoring program. Figure 3-1 shows the data included in this section. Analytical
results from the following routine air monitoring program elements and project-specific air monitoring

activities covered in this section include:

. Radiological Air Particulate Monitoring:

National Emissions Standards for Hazardous Air Pollutant (NESHAP) Compliance
Project-Specific Air Monitoring at the Thorium/Plant 9 Complex
Air Particulate Monitoring Research Project '

. Radon Monitoring:
Continuous Alpha Scintillation Monitoring - Silo Head Space and Environmental Data
. Direct Radiation Monitoring (via thermoluminescent dosimeters [TLDs])

. NESHAP Stack Emissions Monitoring.

3.2 FINDINGS

The principle findings from this reporting period are summarized below:

Radiological Air Particulate Monitoring

. An increase in the quarterly average total uranium concentration was observed at nine
of the 16 fenceline air particulate monitoring locations during the third quarter of
1998. These increasing uranium concentrations reflect the increasing level of field
activities as earth moving remediation projects continued over the summer months.
This general pattern was reflected in the 1997 data and should be expected to occur in
the coming years as the annual cycle of remediation activity is repeated. Increasing
trends in the biweekly uranium data were observed at monitoring locations along the
east fenceline most notably at air monitoring stations (AMS)-3, AMS-8A, and
AMS-9C. These trends reflect the full scale operations at the on-site disposal facility,
the demolition of the incinerator and sewage treatment plant, and the general
downwind position of these monitors in relationship to these remediation activities.

(Figure 3-2 identifies the location of the air monitoring stations and Figure 3-3 shows
third quarter 1998 wind rose data.)

- 000089
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While increases in total uranium concentrations were observed and increasing trends in
downwind monitors were noted during the third quarter of 1998, the concentrations
remain within historical ranges and result in a year-to-date dose that is approximately
two percent of the 10 millirem (mrem) standard as verified through the results of the
NESHAP dose assessment discussed later in this section. Nevertheless, this
information has been shared with the project construction managers to reinforce the
need for continued vigilance in controlling fugitive dust emissions across the site.

Average third quarter total particulate concentrations were higher at 14 of the

16 fenceline monitoring locations as well as at background monitoring stations when
compared to second quarter results. Average fenceline particulate concentrations are
comparable to the average background concentrations which suggests that remediation
activities are not significantly increasing the particulate concentrations in the vicinity of
the FEMP.

(Refer to Tables 3-1 and 3-2 and Figures 34 through 3-9 for data summaries and
graphs.)

NESHAP Compliance

The maximum third quarter 1998 dose equivalent, calculated from the air composite data,
is 0.13 mrem which occurred at AMS-3. The maximum year-to-date (December 30, 1997
through September 22, 1998) dose equivalent, which also occurred at AMS-3, is 0.20
mrem. This maximum fenceline dose represents two percent of the 10 mrem NESHAP
Subpart H standard.

Third quarter and year-to-date data from AMS-3 indicate uranium contributes 80 and

86 percent of the dose equivalent, respectively. The contribution to dose from uranium
through the third quarter at fenceline air monitoring stations ranged from 18 percent at
AMS-25 to 100 percent at AMS-26 with the average for all fenceline monitors being

72 percent. This is consistent with historical data which has shown that uranium typically
contributes greater than 62 percent of the dose.

Based on the third quarter composite analysis, the radium-226 component of the dose
equivalent at AMS-16, a background monitoring location, was approximately 32 times
higher than the average fenceline radium-226 dose components. The cause of the
unusually high radium-226 resuits at the background location has not been determined.
However, for the purposes of calculating a fenceline dose from FEMP emissions, this
value is not considered representative of the true background levels. Therefore, the
radium-226 background result from AMS-16 was not used in the dose calculation.

Project-Specific Air Monitoring .

Project-specific radiological air monitoring activities initiated during October 1997

I
b ‘.;iﬁégg;finued into the third quarter of 1998 to support the decontamination and

dismantlement of the Thorium/Plant 9 Complex. The monitoring program includes

000090 five project-specific air monitoring stations located near the project boundary that are
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monitored weekly for total uranium. This monitoring program is conducted under the
Operable Unit 3, Integrated Remedial Action, Thorium/Plant 9 Complex
Implementation Plan for Above-Grade Decontamination and Dismantlement

(DOE 1997d). The implementation plan establishes criteria for conducting engineering
evaluations based on the results from the project-specific air monitors. Specifically,
the plan states that if radiological levels from four consecutive weeks of air monitoring
are more than twice the maximum baseline levels (established prior to decontamination
and dismantlement activities), then an evaluation of the effectiveness of engineering
controls will be performed as soon as practical.

Third quarter 1998 results were similar to the second quarter results with one
particular project-specific air monitor exceeding the established criteria. As a result,
an engineering evaluation was conducted and additional engineering controls were
implemented which extend beyond the project boundary. It should be noted that the
average total uranium concentrations for the Thorium/Plant 9 Complex are within
historical ranges of the Plant 1, 4, and 7 projects during similar work activities. The
environmental data from the Thorium/Plant 9 Complex dismantlement project will be
reported in the project completion report as specified in the Thorium/Plant 9 Complex
Implementation Plan. :

Project-specific environmental radiological air monitoring of the Sewage Treatment
Plant Complex Decontamination and Dismantlement project began during late June and
continued into the third quarter. This monitoring program is conducted under the
Sewage Treatment Plant Complex Implementation Plan for Above-Grade
Decontamination and Dismantlement (DOE 1998d). The project-specific air monitor
was installed just south of the sewage treatment plant, between AMS-3 and AMS-29.
The project-specific monitoring results were comparable to uranium concentrations
measured at AMS-3 and were within the historical range of fenceline concentrations.
The results, as reported in the Project Completion Report for the Sewage Treatment
Plant Complex Decontamination and Dismantlement Project (DOE 1998c) confirmed
that this project did not measurably impact public health and/or the environment. This
project monitor continues to operate and will remain in place until all excavation
activities in this area have been completed.

Air Particulate Monitoring Research Project

FERAUEMP-QTR\12-98\1298SEC3.WPD\December 17, 1998 4:23PM 3-3

During the third quarter of 1998, the DOE Environmental Measurements Laboratory
(DOE-EML) continued to collect samples in order to measure the uranium
concentration and particle size distribution of particulate emissions. DOE-EML also .
developed an improved analytical procedure with a lower detection limit and began
analyzing samples collected in early 1998. Results from the first set of DOE-EML
samples (collected during late February to early April) that were analyzed using the
new procedure indicated the uranium concentrations measured by the DOE-EML
monitor were consistently lower than the concentrations measured at the collocated
IEMP fenceline monitor (AMS-9). On average, the DOE-EML concentrations were
40 percent of the corresponding IEMP fenceline concentrations. One possible source
for the lower DOE-EML concentrations is the particle size collection characteristics of

000091
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the DOE-EML sampler. The DOE-EML sampler collects particles smaller than

1

15 micrometers (xm), while the IEMP fenceline monitor collects a total particulate 2
sample including particles larger than 15 um. Although only limited data are available 3
for comparison, the higher results from the IEMP fenceline monitor suggest that a 4
large fraction of particulate uranium emissions from the FEMP are in the form of 5
relatively large (greater than 15 um) and generally nonrespirable particles. 6
7

Late in the third quarter, a new DOE-EML sampler with a higher flow rate was placed 8
into operation. The new sampler should further improve the detection limit of the 9
DOE-EML analyses. Modifications to the sampler are planned in an effort to explain 10
the differences in the measured uranium concentrations. Additional progress on this 1
research project will be included in future quarterly status reports. 12
13

Radon Monitoring 14
15

. During the third quarter of 1998, two monitoring locations were added to the FEMP’s 16
network of continuous radon monitors. This addition brings the total number of 17
continuous radon monitors to 25. The additional monitors were collocated with air 18
particulate monitoring stations along the site fenceline at AMS-03 and AMS-23. It is 19
DOE’s intent to expand the network of continuous monitors to provide more timely 20
assessment of environmental radon concentrations than the current network of radon 21
cups can provide. The forthcoming IEMP biennial revision will detail DOE’s overall 2
proposal for modifying the radon monitoring network at the FEMP. (Figure 3-10 23
identifies the radon monitoring - continuous alpha scintillation locations.) 24
25

. During the third quarter of 1998, there was one exceedance of the 100 picoCuries per 26
liter (pCi/L) radon limit specified in DOE Order 5400.5 observed at the site. This 27
exceedance on September 14 was detected at continuous radon monitor KSE located 28
immediately adjacent to the K-65 Silos. This exceedance was for a one hour interval, 29
and was not observed outside the immediate vicinity of the K-65 exclusion fence. As 30
in the past, this exceedance was associated with particularly strong atmospheric 3
inversions rather than with any operational change associated with the K-65 Silos. 32
Based on the limited occurrence, short duration, and limited aerial extent of the 33
exceedance, no additional actions are planned. 34
35

. As expected, the highest continuous environmental radon monitoring results were recorded 36
at the K-65 exclusion fence resulting from radon emissions from the K-65 Silos. In 37
general, there has been a gradual increase in radon levels recorded at the exclusion fence 38
corresponding to the increase in the K-65 Silo head space concentrations. All four K-65 39
exclusion fence monitors recorded higher monthly average radon levels than the same )
monthly periods in 1997. The highest monthly average was 12.1 pCi/L and was recorded 4
at location KSE. Year-to-date data do not indicate the potential for an exceedance of the @
DOE annual average radon limits for locations on site and at the facility boundary (30 and 43
3 pCi/L above background, respectively.) (Table 3-4 summarizes the monthly continuous 44
environmental radon monitor concentration data.) 45
46

| 000092
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. Recognizing that K-65 Silo head space radon concentrations fluctuate seasonally due to 1
changes in physical parameters (i.e. temperature, barometric pressure, humidity, etc.), 2
concentrations are summarized quarterly (from the daily average concentrations) in an 3
attempt to identify changes under similar meteorological conditions. Third quarter 4
1998 daily average continuous monitoring results for K-65 Silo 1 ranged between 12.0 5
and 14.3 million pCi/L. The average concentration increased 38 percent over the 6
average concentrations during the same period in 1997 and is approximately 51 percent 7
of the pre-bentonite concentration level. Third quarter 1998 daily average continuous 8
monitoring results for K-65 Silo 2 ranged between 7.78 and 9.44 million pCi/L. The 9
average concentration increased 33 percent over the average concentrations during the 10
same period in 1997 and is approximately 29 percent of the pre-bentonite concentration 1
level. 12

. 13

It should be noted that radon emissions from the K-65 Silos will be mitigated through 14
implementation of the Accelerated Waste Retrieval Project which includes the construction 15

of a radon treatment system for reducing radon concentrations in the silo head space. This 16

system is scheduled to begin operations during 2000. (Figure 3-11 shows the quarterly 17

silo head space radon concentrations and Table 3-5 presents the monthly average head 18

space concentrations.) 19

20

Direct Radiation (TLD) Monitoring 21
22

. All monitoring results from direct radiation measurements for third quarter 1998 were 23 -
within historical ranges. As noted in the Integrated Environmental Monitoring Status 2
Report for Second Quarter 1998, a positive trend in the immediate area of the 25
K-65 Silos has been identified and will continue to be monitored. This trend is 26
attributed to a corresponding increase in radon concentrations observed in the 27
K-65 Silo head space. The increase in direct radiation measurements adjacent to the 28
silos is still well below the levels observed prior to the addition of bentonite to the 29
silos in 1991. A slight positive trend at the site fenceline near the K-65 Silos is also 30
attributed to the corresponding increase in radon head space concentrations. 3t
Figure 3-13 shows that the trend is most evident at location 6, the fenceline location, k7]
which is closest to the K-65 Silos. The trend will continue to be monitored for the 3
remainder of 1998. 34

35

(Refer to Figures 3-12 and 3-13 and Table 3-6.) 36

37

NESHAP Stack Emissions Monitoring 38
39

. Consistent with previous reporting, third quarter 1998 results for Building 71, - 40
Laboratory, Laundry, and Plant 6 T-Hopper stacks are within expected ranges and no 41
significant changes in the source operations associated with the stacks were noted. 4
Typically, post production (1991 to present) stack monitoring results are near or below 4
the minimum detectable concentration (MDC) levels for all isotopes monitored. Third 44
quarter 1998 results are consistent with previous post production data with 35 percent 4s
of the radioisotopes-analyzed indicating non-detectable levels (less than MDC) and the 46
remainder indicating near MDC results. 47

48

SO VO O SR
: a W E e -
<, LI

FER\UEMP-QTR\12-98\1298SEC3.WPD\December 17, 1998 4:23PM 3-5

000093



FEMP-IEMP-QTR-FINAL
Revision 0
December 18, 1998

(Figure 3-14 identifies the NESHAP stack emissions monitoring locations and

1

Table 3-7 shows the stack monitoring results.) 2

3

Figure 3-15 shows the data from the air monitoring activities that will be included in the next IEMP 4
. quarterly status report. This next quarterly status report will be submitted in March 1999. Monitoring 5
activities defined under the IEMP for radiological particulate, radon, direct radiation, and stack 6
monitoring will continue as planned during the fourth quarter of 1998. 7
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TABLE 34

CONTINUOUS ENVIRONMENTAL RADON MONITORING
MONTHLY AVERAGE CONCENTRATIONS

Third Quarter 1998 Results® 1998 Year-to-Date Results” 1997 Summary Results>®
(Instrument Background Corrected)  (Instrument Background Corrected)  (Instrument Background Corrected)
(pCi/L) (pCi/L) (pCi/L)
Location® Min. Max. Avg. Min, Max. Avg. Min. Max. Avg.
Fenceline
AMS-02 0.4 0.7 0.6 0.2 0.7 0.3 0.3 0.7 0.5
AMS-03¢ 0.6 0.8 0.7 0.6 0.8 0.7 NA NA NA
AMS-04 0.4 0.7 0.6 0.1 07 0.3 0.1 0.7 0.4
AMS-05 0.5 1.3 0.9 0.2 1.3 0.5 0.1 1.2 0.5
AMS-06 0.5 0.9 0.7 0.2 0.9 0.4 0.2 0.8 0.4
AMS-07 0.7 1.5 1.1 " 0.2 1.5 0.6 0.1 1.2 0.5
AMS-09C° 0.5 0.9 0.7 0.2 0.9 0.6 NA NA NA
AMS-22° 0.4 0.7 0.5 0.2 0.7 0.4 NA NA NA
AMS-23° 0.4 0.5 0.4 0.4 0.5 0.4 NA NA NA
AMS-26° 0.5 0.8 0.6 0.2 0.8 0.5 NA NA NA
AMS-27° 0.5 1.1 0.8 0.2 1.1 0.6 NA NA NA
Off Site
AMS-11 0.4 1.0 0.7 0.1 1.0 0.3 0.1 0.9 0.4
Background
AMS-12 0.3 0.6 0.4 0.1 0.6 0.3 0.0 0.5 0.2
AMS-16 0.5 0.6 - 0.6 0.2 0.6 0.4 0.1 0.4 0.2
On Site
KNE 8.0 10.4 8.9 2.0 10.4 6.3 2.9 7.4 5.5
KNW 1.0 20 1.5 1.0 2.5 1.8 0.9 2.3 1.6
KSE 7.0 12.1 9.4 2.4 12.1 6.0 2.8 11.6 5.6
KSwW 1.4 2.8 2.0 1.4 4.0 2.5 1.5 33 2.3
KTOP 10.6 11.7 11.2 7.2 14.7 10.7 - 6.0 13.5 9.9
Pilot Plant 0.4 0.9 0.6 0.1 0.9 0.3 0.1 1.2 0.4
Warehouse
Pit 5 0.5 1.0 0.7 0.2 1.0 0.4 0.2 0.9 0.5
Rally Point 4 0.5 1.2 0.8 0.2 1.2 0.5 0.3 1.0 0.6
Surge Lagoon 0.6 1.2 0.9 0.3 1.2 0.5 0.3 1.3 0.7
T28 1.7 2.3 2.0 0.9 2.3 1.5 1.0 2.4 1.8
WP-17A 0.4 0.9 0.6 0.2 0.9 0.4 0.2 1.0 0.5

2See Figure 3-10
trument background changes as monitors are replaced.
*NA = not applicable
Unit was placed in service in August 1998.
®Unit was placed in service in June 1998.
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DIRECT RADIATION (TLD) MEASUREMENTS

TABLE 3-6

FEMP-IEMP-QTR-FINAL
Revision 0
December 18, 1998

Direct Radiation + Uncertaintyb (mrem)

Location® Third Quarter 1998 Results Year-to-Date 1998 Results 1997 Summary Results
Fenceline

2 19 + 3.7 55 +9.7 72 £ 10
3 17 £ 3.2 50 + 8.7 65 £ 9.0
4 16 + 3.2 49 +8.5 65 +9.1
5 18 + 3.4 51 +8.9 67 +9.3
6 21 + 4.2 63 + 11 79 £ 11
7 17 + 3.4 52 £9.0 65 £ 9.0
8A 19 +38 . 57 +£9.8 74 + 10
9C © 19437 58 + 10 79 + 11°
13 18 + 3.6 55+ 9.6 71 £ 9.9
14 18 + 3.5 58 + 10 70 £9.8
15 20 + 3.9 58 + 10 74 £ 10
16 20 + 3.9 60 + 10 77 + 11
17 19 + 3.6 54 +9.4 70 £9.7
34¢ 19 + 3.7 56 +9.8 73 + 14
35¢ 17 + 3.4 52+9.1 67 + 13
36¢ 16 + 3.1 48 + 8.4 60 + 12
37¢ 19 + 3.7 5710 75 + 14
38¢ 16 + 3.1 47 £8.2 60 + 11
39¢ 20 + 3.8 59 + 10 76 + 14
40° 17 £ 3.3 50 + 8.7 65 + 12
41 19136 54 £9.4 70 £ 13
Min 16 + 3.1 47 +8.2 60 + 12
Max 21 + 4.2 63 + 11 79 + 11°
On Site

1B 22 + 4.4 66 + 12 84 + 12
22 195 + 38 570 + 99 778 + 108
23 202 + 39 578 + 101 712 £ 99
24 150 + 29 457 + 80° 512+ 71
25 202 + 39 521 + 91 641 + 89
26 144 + 28 372 + 65 425 + 59
32 13 + 2.6 42 +72 54 £ 1.5
Min. 13 + 2.6 42 +72 54+ 175
Max. 202 + 39 578 + 101 778 + 108
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TABLE 3-6

(Continued)

Direct Radiation + Unc:ertaintyb (mrem)
Location’ Third Quarter 1998 Results Year-to-Date 1998 Results 1997 Summary Results
Off Site
10 14 +£2.7 42 + 73 52 +73
11 17 £ 3.4 52 +£9.0 - 65 £9.1
12 15 + 2.9 46 + 8.1 59 +82
30 15+£29 46 £ 8.0 59 +£ 82
Min. 14 + 2.7 42 + 173 52 +73
Max. 17 + 3.4 52 +9.0 65 + 9.1
Background .
18 20+£38 . 58 £10 74 + 10
19 16 + 3.0 48 + 8.4 60 + 8.4
20 15+29 45 + 7.9 57 £ 8.0
21 17 £ 3.4 52+£9.0 67 £ 9.4
27 16 + 3.1 48 + 8.4 60 + 8.3
33 17 £ 3.3 51 +£88 65 9.1
Min. 15+ 29 45 + 7.9 57 + 8.0
Max. 20 + 3.8° 58 + 10 74 + 10

See Figure 3-12
®Associated laboratory uncertainty

“Locations 9B and 9C are combined to determine 1997 year end results. .
41997 data for locations 34 through 41 are calculated from fourth quarter (October through December) measurement.
These locations were established during the fourth quarter of 1997.
°Includes estimated second quarter results which were based on first quarter results
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TABLE 3-7
NESHAP STACK EMISSION MONITORING RESULTS

Third Quarter Results® 1998 Year-to-Date Results®
Analysis Performed No. of Samples Total Pounds® No. of Samples Total Pounds®
Building 71 Stack )
Uranium, Total 1 ND 3 5.1E-06
Thorium-232 1 ND 3 ND
Thorium-230 1 9.7E-11 3 9.7E-11
Total Particulate 0° NA 0° NA
Laboratory Stack
Uranium, Total 1 ND 3 ND
Thorium-232 1 6.0E-05 3 6.0E-05
Thorium-230 1 6.4E-10 3 9.9E-10
Total Particulate 1 " 1.9E-01 3 8.3E-01
Laundry Stack :
Uranium, Total 3 ND 8 ND
Thorium-232 3 1.3E-04 8 1.7E-04
Thorium-230 3 1.7E-09 8 2.0E-09
Total Particulate 2 3.0E-01 6 8.1E-01
T-Hopper Stack
Uranium, Total 2 1.9E-04 5 3.4E-04
Thorium-232 2 1.9E-04 5 2.4E-04
Thorium-230 2 1.4E-09 5 2.4E-09
Total Particulate 2 0.0E+00 5 2.9E-02

3ND = non-detectable

NA = not applicable

®Total pounds are only determined from detected results.

“Total particulate result could not be determined due to a damaged filter.

(e 4000102
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_ —
This section provides a summary of newly impacted or ecologically restored areas, as well as a status

4.0 NATURAL RESOURCES UPDATE
-

of wetlands and endangered species at the FEMP.

With respect to FEMP habitat impacts during the third quarter of 1998, no unanticipated impacts
occurred. In summary, Area 1, Phase II borrow activities have resulted in impacts to grassland habitat
within this area. However, this impact was anticipated and will be compensated through the tentative

natural resource restoration plan agreed upon with the FEMP Natural Resource Trustees.

A newly formed wetland area was identified in Area 1, Phase II south of the sewage treatment plant
near the trap range. The wetland was identified in June 1998 using the 1987 Arrﬁy Corp of Engineers
wetland delineation manual. Based upon the evaluation, the area was determined to be a one-acre
jurisdictional wetland. This wetland formed naturally over time rather than as a result of remediation
or maintenance activities. A letter will be submitted to the agencies in January 1999 identifying the
new wetland area and proposing that impacts to this wetland be mitigated in the same manner as other
delineated wetland areas on site. Upon concurrence by the EPA and OEPA, the additional acre of
wetland will be factored into wetland mitigation plans as outlined in the Natural Resource Restoration
Plan. The additional acre brings the total site jurisdictional wetland acreage to 37.4 acres. This
includes the 35.9 acres originally delineated in 1993, the 0.5 acre identified in 1997, and the additional
1.0 acre discussed above. From this total, 11 acres have either been or are anticipated to be
.impacted as a result of remediation activities, which will result in 16.5 acres of wetlands to be

mitigated/restored.

The second quarter status report indicated that visual observations of Sloan’s Crayfish habitat would be
resumed once construction activities resulted in significant soil disturbances in the vicinity of the north
drainage ditch. Therefore, because of the onset of remediation activities associated with Operable
Unit 1, Sloan’s Crayfish monitoring was resumed during the third quarter of 1998, specifically July.

It should be noted that the drier-than-normal conditions during the third quarter did not permit
sustained flow in Paddys Run after any rain event; therefore, no FEMP-induced impacts to Sloan’s

Crayfish were observed. Visual observations will continue to be monitored and reported, as necessary.
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