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FOREWORD 
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The U.S. Department of Energy (DOE) has prepared this report to meet the quarterly reporting 

obligation defined in the Integrated Environmental Monitoring Plan (IEMP) (DOE 1997a) for the 

Fernald Environmental Management Project. It provides an incremental assessment of the 

environmental data collected under the routine monitoring programs d e w  in the IEMP and includes 

selected project-specific information as necessary to support a comprehensive data evaluation. The 

report is organized around the principal environmental media and contaminant migration pathways 

routinely monitored under the EMP including groundwater, surface water and treated effluent, and air, 

as well as natural resources. The format is designed to provide a summary level presentation of data 

utilizing figures and tables to highlight key performance indicators and significant findings associated 

with each environmental medium. 

Environmental and operational data available through the second quarter of 1998 are highlighted in this 
report. However, the data sets provided for each media-specific monitoring program will vary based 

on program sampling schedules and analytical complexity. The specific data sets included in this report 

for each environmental media are defined within the corresponding section. Data sets to be included in 

the next quarterly status report due to be issued in December 1998 are also delined within this report. 

Comments received from the United States Environmental Protection Agency and Ohio Environmental 

Protection Agency on the Integrated Environmental Monitoring Status Report for First Quarter 1998 

(DOE 1998b) have been incorporated into the content of this report, as appropriate. It is expected that 

the content and format of future quarterly status reports will continue to evolve as additional 

stakeholder input is received and incorporated. To facilitate this process, DOE will continue to provide 

a written response to all comments received. Actions resulting from the comments which require a 

change to the report or reporting format will continue to be incorporated into subsequent reports. 
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1.0 GROUNDWATER MONITORING UPDATE 1 

1 2 

1.1 INTRODUCTION 1 7 4 3  
This section provides a summary of the second quarter 1998 operational data for the aqwfer remedy 

and first 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 1997a) groundwater monitoring program. 

Figure 1-1 identifies the data included for this reporting period. 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. 

1.2 FINDINGS 

The principal findings from the reporting period are summanzed below: . 

oc)c)c)c)3 
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operational summsry 

e The South Plume Module was operated in the four-well, 1500 gallons per minute (gpm) 
target pumping configuration during the entire second quarter of 1998. The system 
will continue to operate at the 1500 gpm pumping rate until after the South 
Field Extraction (Phase l), South Plume Optimization, and Re-Injection Demonstration 
Modules become operational later in 1998. After these additional extraction/ 
re-injection modules are operational, the resulting capture zone will be evaluated and 
changes in pumping rates of the South Plume Module may be made to aptimize the 
aquifer remedy performance while ma- plume capture. 

Significant system outages were experienced during the second quarter of 1998 due to 
construction activities associated with the pipeline distribution system for the South 
Plume Optimization and South Field Extraction (Phase 1) Modules. The South Plume 
Extraction Module was taken out of service for tie-ins and while pressure testing was 
being conducted on the combined South Plume/South Plume Optimization and South 
Field Extraction Module pipelines and the South Plume bypasshreatment headers. 

During the second quarter of 1998, 120.8 million gallons of groundwater were pumped 
and 18.4 pounds of uranium were removed from the Great Miami Aquifer. Since 
pumping began in August 1993, over three billion gallons of water have been pumped, 
resulting in a removal of 441 .O pounds of uranium. 

(Refer to Figures 1-4 through 1-15 and Tables 1-1 through 1-5.) 
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Remedy Construction/Module Start-ups 

0 By the end of Iune 1998, all construction activity was complete on the South Field 
Extraction (Phase 1). South Plume Optimization, and Re-Injection Demonstration 
Modules. System operability testing was completed for the South Field Extraction 
(Phase 1) Module and operability testing was scheduled in July and August for the 
South Plume Optimiition and Re-Injection Demonstration Modules, respectively. 

0 Sampling specified in the Start-up Monitoring Plan for the South Field Extraction and 
South Plume Optimization Modules (DOE 1998e) was initiated during the second 
quarter of 1998. Following completion of the start-up monitoring activities outlined in 
the Start-up Monitoring Plan, the IEMP may need to be revised to incorporate lessons 
learned. 

0 Sampling specified in the Re-Injection Demonstration Test Plan (DOE 1998c) was 
initiated during the second quarter of 1998. Following completion of the re-injection 
demonstration, the IEMP may need to be revised to incorporate lessons learned. 

0 Summaries of the data collected during start-up of the modules will be presented in the 
IEMP quarterly status reports beginning with the next quarterly status report due in 
December 1998. 

(Figure 1-16 shows the location of these near-term aquifer restoration modules.) 

Total Uranium Plume 

0 Figure 1-17 depicts the maximum total uranium plume updated with data from the first 
quarter of 1998. Total uranium concentration data from the South Plume, South Field, 
RCRA Property Boundary, and the Private Well Monitoring Modules were used to 
update this map. All totaluranium conctntratioIls above the 20 micrograms 
per liter @gL) final remediation level (FRL) are within the currently projected 
10-year, uranium-based restoration footprint. . .  

Groundwater Elevation Data and Capture Assessment 

0 Capture of the main portion of the South Plume (north of the Paddys Run Road 
Site [PRRS] and above the 20 pg/L total uranium FRL) continued during the second 
quarter of 1998 due to pumping of the South Plume Module. A review of the first 
quarter 1998 analyses of PRRS indicator constituents (arsenic, phosphorus, potassium, 
and sodium) indicates that capture of the total uranium plume is having a negligible 
influence on the PRRS plume. As shown in Table 1-6, PRRS indicator constituent 
concentrations were within the historical minimum-maximum range and were, in most 
cases, close to the statistical averages. During the first quarter of 1998, no volatile 

impacts to the PRRS plume. 
, organic compounds were detected in the monitoring wells utilized to evaluate for 
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e Groundwater elevation data collected from Type 2 and Type 3 monitoring wells in 
April 1998 are presented in Figures 1-18 and 1-19, respectively. The general location 
of important flow divides, the capture zone produced by the South Plume Module, and 
the 20 pg/L total uranium concentration contour from the first quarter 1998 sampling 
event are also shown in the figures. The contoured low on the eastern side of the 
Fernald Environmental Management Project (FEMP) is believed to be due to the 
increased recharge from Paddys Run to the west concurrent with flooding of the Great 
Miami River to the east due to the unusually high precipitation received in chis area 
during the spring months of 1998. (Figures 1-20 and 1-21 are detailed water elevation 
maps of the South Plume area.) 

e Groundwater flow direction measurements were taken in three areas with the colloidal 
borescope during the second quarter of 1998: south of the South Plume Module, in the 
area of the northeastern lobe of the total uranium plume, and at Monitoring Well 2551 
immediately west of Paddys Run and northwest of the South Plume Module. 

Groundwater flow directions measured with the colloidal borescope are not always in 
agreement with flow directions interpreted from groundwater elevation data because the 
borescope measures flow on a point-by-point basis. Flow directions inferred from 
groundwater elevation data, on the other hand, represent average flow directions over 
an area. 

Groundwater flow directions measured with the borescope in monitoring w e b  south of 
the South Plume Module were generally consistent with first quarter 1998 flow. 
directions reported in the Integrated Environmental Monitoring Status Report for First 
Quarter 1998 (DOE 1998b). Flow directions were observed to the southeast and 
southwest away from the extraction wells in Monitoring Wells 2898,3898,2899, 
and 3899 indicating that these .monitoring wells are outside the capture zone of the 
module. Flow directions to the northeast and to the north were observed at Monitoring 
Wells 2552 and 3552, respectively, indicating that they were probably within the 
capture zone of the South Plume Extraction Module. Flow directions to the northwest 
were observed at Monitoring Wells 2900 and 3900 also indicating that they were 
probably within the capture zone of the South Plume Module. 

Borescope observations during the second quarter of 1998 in the area of the 
northeastern lobe of the total uranium plume weFe also consistent with flow directions 
reported for the first quarter of 1998. Groundwater flow was observed to be southwest 
in Monitoring Wells 22303 and 2093 and to the southeast in Monitoring Well 21063. 

In response to an Ohio Environmental Protection Agency (OEPA) request, groundwater 
flow directions were measured in Monitoring Well 2551 for the first time during the 
second quarter of 1998. Groundwater flow direction in this well, which is immediately 
south of Willey Road and west of Paddys Run, was 89.58 degrees or due east. This 
flow direction is to be expected as regional groundwater flow in this area is to the east 
and southeast. 
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(Table 1-7 and Figure 1-22 are summaries of the flow direction data from borescope 
observations taken during the second quarter of 1998.) 

a Figure 1-23 depicts groundwater elevation contours with predicted particle tracks from 
SWIFT groundwater modeling and flow direction measurements from the colloidal 
borescope. 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 b e i i  
addressed with the groundwater model upgrade project. When the VAM3DF 
groundwater model is available, this portion of the model will be recalibrated to bring 
model predictions more in line with observed flow. 

Non-Uranium Final Remediation Level (F'RL) Exceedances 

e With the exception of total uranium, no radiological constituent FRL exccedances were 
observed during the first quarter of 1998. Of the remaining 41 non-dialogical 
consti& with FRLs from the Record of Decision for Remedial Actions at Operable 
Unit 5 (DOE 1996), occasional exceedances for three constituents (arsenic, manganese, 
and zinc) occurred ir! three monitoring wells located outside the projected 10-year, 
uranium-based restoration footprint (refer to Tabk 1-8 and Figure 1-24). The 
exceedances outside the footprint are minimally above their associated FRLs. 

The manganese exceedances outside the restoration footprint were observed in 
Monitoring Wells 2426,2430, and 2431 which are all located along the eastern 
boundary of the FEMP. A zinc exceedance was observed in Monitoring Well2426. 

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 hvironmental Report (DOE 1998a). 

I 

As explained in the referenced report, the FEMP was not a likely source for manganese a 

contamination, and the observed exceedances could be due to manganese and zinc 
accumulation around the monitoring wells due to biofouling conditions. 

As noted in the 1997 Integrated Site Environmental Report, Monitoring Wells 2426, 
2430, and 2431 are being treated for biofouling to determine if the treatment process 
lowers manganese and zinc concentrations. 

A FRL exceedance for arsenic was observed in Monitoring Well 2426 (located outside 
the 10-year, uranium-based restoration footprint) during the first quarter of 1998. 
According to Restoration Area Verification protocol, two consecutive FRL exceedances 
are required to categorize the exceedance as persistent. Therefore, the persistence of 
this arsenic exceedance can not be determined until additional sampling results are 
available. 

, I  
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Non-uranium FRL exceedances within the 10-year, uranium-based restoration footprint 
occurred at two wells: 3106 (zinc) and 2398 (total chromium and nickel). An FRL 
exceedance for zinc has been previously detected in Monitoring Well 2106. Third 
quarter 1998 sampling results will be used to judge the persistence of the exceedance in 
Monitoring Well 3106. Chromium and nickel FRL exceedawes at Monitoring 
Well 2398 have been previously observed and were discussed in Appendix A, 
page A.4-4, of the 1997 Integrated Site Enviromental Report. 

On-Site Disposal Facility Sampling 

Status for Cell 1: 

0 The Draft Technical Memorandum for the On-Site Disposal Facility Cell 1 Baseline 
Groundwater Conditions is being issued concurrent with this quarterly status report. 
Baseline sampling was completed for the Great Miami Aquifer and horizontal till well 
during the fourth quarter of 1997, prior to waste placement. 

0 After placement of waste was initiated in Cell 1, sampling is to be conducted on a 
quarterly basis as specified in the On-Site Disposal Facility GroundwaternRak 
Detection and Leachate Monitoring Plan (DOE 199%). February 1998 was the first 
time post-baseline samples were collected from the Great Miami Aquifer, horizontal till 
well, leachate collection system, and leak detection system for Cell 1. Figure 1-25 
identifies the well locations. 

Results from this sampling indicate one exceedance of the interim control limits 
established from baseline conditions. These limits are considered interim based on the 
discussion provided in the technical memorandum and described below. This 
exceedance was in the horizontal till well (12338) for total uranium. The concentration 
in February was 19 pg/L and the respective interim Shewhirt control l i t  calculated 
from baseline concentrations is 11.3 p g / L .  The value of the exceedance was compared 
with total uranium concentrations for the first quarter from the leachate collection 
system and the leak detection system which were 49.3 and 1.5 p g L ,  respectively (also 
discussed below). This comparison suggests that the exceedance is not the result of a 
release from the on-site disposal facility. More likely, the exceedance suggests that the 
baseline condition for total uranium wis not adequately defined during the baseline 
sampling period. The sample result collected in second quarter (May 1998) along with 
leachate collection system and leak detection system data will be evaluated against the 
baseline and the first quarter result in order to detennine if any action is necessary. 
Additionally, within the technical memorandum, the on-site disposal facility pre-design 
groundwater data have been reviewed to ascertain if the baseline data for perched water 
are representative. This review revealed that numerous perched water samples 
collected during predesign also exceed the interim control limits calculated from the 
baseline data set. The number of control limit exceedances suggests that the baseline 
data set used to calculate the interim control limits may not be representative of existing 
conditions in the overburden. Consistent with protocol outlined in the On-Site DisDosal 
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Memorandum for the On-Site Disposal Facility Cell 1 Baseline Groundwater 
Conditions. 

Concentrations from the leachate collection system (12338C) during the first quarter of 
1998 were all nondetectable with the exception of total uranium, technetium-99, and 
boron which had concentrations of 49.3 pglL, 12 piocuries per Iiter @Ci/L), and 
0.0642 milfigrams per liter (mg/L), respectively. Trend analysis will be performed 
annually on the data collected from this system and will be provided in the annual 
integrated site environmental reports. Leachate volumes, required to be collected 
monthly from the leachate collectim system, for the first quarter of 1998 are as 
follows: January - 531,198 gallons, February - 618,922 gallons, and March - 
102,028 gallons. 

Concentrations from the leak detection system (123383)) during the first quarter of 
1998 were all nondetectable with the exception of total Uranium and boron which had 
concentrations of 1.5 pg/L and 0.02% mg/L, respectively. Trend analysis will be 
performed annually on the data collected from this system and will be provided in the 
annual integrated site environmental reports. Volumes of l i d  in the leak detection 
system manhole, required to be couected weekly, are s- ’ for each month of 
the first quarter of 1998 as follows: January - 695 gallons, February - 365 gallons, and 
March - 200 gallons. 

Status for Cell 2: 

0 For the first quarter of 1998, three baseline aquifer sampling events were completed for 
Cell 2 . As identified in Table 1-9, four of the 16 constituents sampled were detected 
in the Great Miami Aquifer. All concentrations were below their associated FRLs. 
Figure 1-25 identifies the well%ations. 

0 Baseline sampling of the Great Miami Aquifer for Cell 2 continued during the second 
quarter of 1998. Two aquifer baseline samples were collected during the secpnd 
quarter for a total of 12 baseline samples. The data will be provided in the next 
quarterly status report. 

0 Installation of the horizontal till well was completed during the second quarter of 1998 
and baseline sampling was initiated after installation and development. It is anticipated 
that waste placement will begin during the fourth quarter of 1998. 

Status for Cell 3: 

0 Installation of aquifer wells and harizontal till well will be completed during the third 
quarter of 1998. Baseline sampling will be initiated during the third quarter of 1998. 

The next IEMP quarterly status report, to be issued in December 1998, will include new information 

pertaining to the three new groundwater restoration modules coming on-line during the third quarter 

of 1998. Figure 1-26 identifies the groundwater information to be included in the next IEMP quarterly 
I ’(. t 1 
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status report. Note that this figure has been modified to better reflect the site’s modular approach to 

aquifer restoration since the three new modules are coming on-line. In general, each active module is 

comprised of extraction or re-injection wells and associated monitoring wells. In future reports, data 

pertaining to module specific operations and aquifer conditions will be provided for the active modules. 

Reporting related to inactive modules (e.g., waste storage area and Plant 6 area) will only contain 
information pertaining to aquifer conditions. Operational data pertains to the operational performance 

of the individual modules and the associated extractiodre-injection wells contained within the module. 

Data used to determine aquifer conditions are derived from the monitoring wells associated with a .  

particular module. 

The December 1998 report will contain operational data and the plume capture assessment for the 

modules that will be operational during the third quarter of 1998 ( Le., the South Plume/South Plume 

Optimization, South Field (Phase l), and Re-Injection Demonstration Modules). The report will also 

contain analytical data from the second quarter of 1998 to be used for determining aquifer conditions. 
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TABLE 1-1 

EXTRACTION WELL 3924 (RW-1) 
OPERATIONAL SUMMARY SBEET 

FOR SECOND QUARTER (APRIL THROUGH JUNE) 1998 

Reference Elevation (feet above mean sea level [AMSL]) - 531.9 (tap of casing) 
Northing Coordiaate ('83) - 474,190.37 
Easthg C O O ~ ~ M ~ C  ('83) - 1,379,783.13 

Hours in reporting period - 2,184 Hours pumped - 1,202 Target pumping rate - 300 gpm 
HaurSMt pumped- 982 operational percent - 55.0 

Monthly Measuremenu at Wellfield k 
Monthly Average Monthly Average Uranium 
pumping Rate Million Gallons collwmatl 'on Well Efficiency 

Month 1 ba) (lbs/M gal) 

419P 127 5.5 ' 40.4 ,0.34 

5/9Pb"" 156 7.0 36.5 0.30 

6/9Pb I26 . u  24,8 A22 
Quarterly Quarterly Quarterly 
Average 160 Total 21.0 Average. 37.2 Average 0.31 

t 

'Extraction well was out of seMce for 17 days in April; eight days in May, and three days in June due to 
comtmtion and CoMLtctiOn activities on the pipeline distribution system for the South Plume optimization and 
South Field Extraction (Phase 1) Modules. 
w o n  well was out of Service for two days in May and five days in June due to malfunctioning flow 

'Extraction well was out of service for three days due to a storm related electrical outage. 
dExtraaion well was out of service for two days due to electrical malfunction. 

i 

i 
$5 

lJ controller and flow indicatorltransmimr. 

k 
i 
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TABLE 1-2 

EXTRACTION WELL 3925 (RW-2) 
OPERATIONAL SUMMARY SaEET 

FOR SECOND QUARTER (APRIL THROUGH JUNE) 1998 

Reference Elevation (feet AMSL) - 540.3 (top of casing) 
Northing Coordinate ('83) - 474,290.32 
Easting Coordinate ('83) - 1,380,034.28 

Hours in reporting period - 2,184 HOWS ppmped - 1,385 
Hours not pumped - 799 

Target pumping rate - 300 gpm 
Operational percent - 63.4 

Monthly Measurements at Wellfield 

Monthly Average Monthly Average Uranium 
Pumping Rate Concentration Well Efficiency 

Month (gpm) MillionGallom pumped (pg/L) . (lbs/M gal) 

4/98' 130 5.6 32.6 0.27 

5/9Pb 193 8.6 30.3 0.25 

6/9Pb*' 242 w 3.J Qa 
Quarterly Quarterly Quarterly 
Average 188 Total 24.6 Average 32.0 Average 0.27 

'Extraction well was out of service for 17 days in April, eight days in May, and three days in June due'to 
collstNction and connection aCtivities on the pipeline distribution system for the South Plume Optimization and 
South Field Extraction phase 1) Modules. 
bExtraction well was out of service for three days in May and one day in June due to storm related electrical 
outages. 
'Extraction well was out of service for one day in June due to replacement of a flow meter. 

M 
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TABLE 1-3 

EXTRACTION WELL 3926 (RW-3) 
OPERATIONAL SUMMARY SIIEET 

FOR SECOND QUARTER (APRIL THROUGH JUNE) 1998 

Reference Elevation (feet AMSL) - 585.0 (top of casing) 
Northing C- ('83) - 474,399.22 
Easting Coordinate ('83) - 1,380,306.40 

Hours in reporting period - 2,184 HOWS pumped - 1,351 
Hours not pumped - 833 

Target pumping rate - 400 gpm 
Operational percent - 61.9 

~ 

Monthly Messuremem~ at Wellfield 

Monthly Average Monthly Average Uranium 
pumping Rate Million Gallons Concentration Well Efficiency 

Month (gpm) pumped (rcg/L) ObsN gal) 

4/w 175 7.6 16.1 0.13 

5/9Pb . 260 11.6 14.8 

6/98Lb*' 21e m m 
0.12 

pLa4 

Quarterly Quarterly Quarterly 
Average 251 Total 33.0 Average 15.7 Average 0.13 

'Extracton well was out of seNice for 16 days in April, eight days in May, and three days in June due to 
construction and connection activities on the pipeline distribution system for the South Plume Optimization and 
South Field Extraction (Phase 1) Modules. 
bExtraction well was out of service for three days in May and one day in June due to stom related electrical 
outages. 
%traction well was out of service for two days in June due to pressure indiator/transmitter malfunction. 

1-10 
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TAB= 1-4 

EXTRACTION WELL 3927 (RW-4) 
OPERATIONAL SUMMARY SHEET 

FOR SECOND QUARTER (APRIL THROUGH JUNE) 1998 

Reference Elevation (feet AMSL) - 589.0 (tap of casing) 
Northing Coordinate ('83) - 474,512.49 
Easting Coordinate ('83) - 1,380,596.15 

HOUS in rtpOrting period - 2,184 HOW pumped - 1,391 Target pumping rate - 500 gpm 
Hours not pumped - 793 operational percent - 63.7 

~~ 

Monthly Measurements at Wellfield 

Monthly Average Monthly Average Uranium 
pumpig Rate Concentration Well Efficiency 

Month (gpm) Million Gallons Pumped (pg/L) (lbs/M gal) 

4/9r 214 9.2 0.8 0.01 

5/9tPb 327 14.6 1.2 0.01 

6/9tPb 425 18.4 L3 0.01 
Quarterly Quarterly Quarterly 
Average 322 ' Total 42.2 Average 1.1 Average 0.01 

'Extraction well was out of service for 17 days in April, eight days in May, and three days in June due to 
CObStNCtioIl and connection activities on the pipeline distribution system for the south Plume Optimization and 
South Field Extraction (Phase 1) Modules. 
bExtraction well was out of service for three days in May and one day in June due to storm related electrical 
outages. 

F E R U E M P - Q T R \ % J ~ S E C I - ~ ~ ~ . W P D ~ ~ ~ ~ C ~ ~ C ~  24.1998 ll:56AM 1-1 1 



. d 

m
M

P-IEM
P-Q

TR
FIN

A
L 

R
evision 0 

Septem
ber25, IS98 

FERUEMP-QTRW-98\sECl-998.WPD\Septunk 
24.1998 12:42PM

 
' 1-12 



FE
W

-IE
M

P-Q
m

FIN
A
L
 

Revision 0 
Scptem

bcr25,1998 
h

. 
c
 1

7
4

3
 

~
~
~
~
\
9
-
9
8
\
s
E
C
I
-
9
9
8
.
W
P
D
\
S
e
p
t
c
m
b
c
r
 

24.19g8 1156- 
1-13 



FEM
P-IEM

P-Q
TRFIN

A
L 

R
evision 0 

998 
Septem

ber 25, 

3
3

:
 

r
?

z
a

 
0
 
0
- c 

FER
uEM

p-Q
TR

\9-98\sEC
l-998.w

pD
\septem

ba 24,1998 ll:56A
M

 
1-14 

I
 

1
1

1
1

 



8 E c n 

1
1

1
1

1
1

 

FEW
-IEM

P-Q
TR

FM
A

L 
R

evision 0 
Septem

ber 25,1998 

F
E
R
U
E
M
F
'
~
~
R
W
-
~
~
\
S
E
C
I
-
~
~
~
.
W
P
D
S
C
~
~
~
U
~
U
 

24,1998 1156AM 
1-15 



FEMp-IEMp-QTR-FINAL 
Revision0 

September25,1998 

TABLE 1-7 

SECOND QUARTER 1998 FLOW DIRECTION DATA FROM BORESCOPE OBSERVATIONS 

Feet Below Average Flow D~ection'.~ Standard Deviationb 
Monitoring Well Date of Observation Water Level (degrees) (aegrees) 

m3 614 7.78 218 6.5 
21063 614 34.48 133.5 22.4 
22303 614 
2551 61 1 

4.60 194.7 
6.67 89.6 

8.9 
3.8 

2552 613 11.98 81.5 10.6 
3552 613 70.38 2.2 14.7 
2898 5/19 4.62 115.2 
3898 5/20 69.78 225.4 

12.0 
12.9 

2899 5/20 5.24 151.5 10.5 
3899 5/26 70.05 238.6 15.5 
2900 5/28 8.90 307.1 
3900 5/28 72.65 276.9 

4.6 
27.6 

'Average flow direction is measured clocLwise in degrees from magnetic north. 
bvalue~ arc calculated after sta t is t id  filtering to remove outliers. 

L 
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2.0 SURFACE WATER AND TREATED EFnUENT UPDATE 1 

2.1 INTRODUCTION 

2 

3 

This section provides a status of the surface water and treated effluent monitoring for the second 4 

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 6 

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

the IEMP: 8 

7 

9 

0 National Pollutant Discharge Elimination System (NPDES) permit (data obtained from * 10 

April through June 1998) 11 

12 

Federal Facilities Compliance Agreement (FFCA) requirements (data obtained from 13 

April through June 1998) 14 

IS 

IEMP Characterization Program results (data obtained from January through 16 

March 1998). 17 

18 

0 

0 

2.2 FINDINGS 19 

The principal findings from the reporting period are summarrzed below: 20 

21 

NPDES Permit Compliance 22 

23 

u 
2s 

26 

0 On May 23, 1998, the new sewage treatment plant came on line. Figure 2-2 identifies 
the location of the new sewage treatment plant. Sample location STP 4601, previously 

represent effluent concentrations directed to the parshall Flume (PF 4001). (Refer to 
Figure 2-2 for the previous location of STP 4601 and for the new location.) 

Wastewater and storm water discharges from the FEMP were in compliance 97.8 

NPDES noncompliances: 33 

In April, heavy sequential rainfall events resulted in an overflow of the Storm Water 
Retention Basin and caused one exceedance of the total suspended solids limit at the 
Storm Water Retention Basin spillway. The excessive rainfall also resulted in four 
exceedances of the total suspended solids limit at the Parshall Flume due to subsequent 
bypassing of storm water directly from the Storm Water Retention Basin to the Great 
Miami River. 00 

associated with the effluent from the old plant, now monitors effluent from the new 
plant. However, it should be noted that concentrations from this new location still n 

28 

29 

30 

31 

32 

0 

percent of the time during the second quarter of 1998. The following identifies the 

34 

35 

36 

37 

38 

39 

41 

42 

43 

44 

In May, there were two exceedances of the interim residual chlorine limit at the . 
Parshall Flume. This interim limit for residual chlorine was in effect from May i ' d  ,*F 

through May 23 because it was necessary to disinfect sewage treatment pl 
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using chlorine rather than ultraviolet light during the transition from the old sewage 
treatment plant to the new sewage treatment plant. 

In June, there was one exceedance of the total suspended solids limit at the Parshall 
Flume, and five exceedances of the total suspended solids limit at the new sewage 
treatment plant. 

0 On April 16, 1998, the Storm Water Retention Basin overflowed for a total of 
15.9 hours, releasing 1.394 million gallons of water to Paddys Run. (Refer to 
Table 2-1 for more information on the storm water overflow and treatment bypass 
events.) 

0 The following construction activities occurred during the second quarter of.1998 which 
could potentially impact the water qua l i~  at various surface water sample locations 
(identified in the parentheses): 

Installation of on-site disposal facility borrow area storm water controls (SWD-02 and 
STRM 4003) 

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

Construction completion activities associated with site preparation in Area 2 Phase 1, 
southern waste units (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) 

Construction completion activities associated with the South Field Extraction,. the South 
Plume Opthintion, and the Re-Injection Demonstration Modules (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) excetdances (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 

0 Figure 2-3 shows that a cumulative total of 85.5 pounds of uranium were discharged to. 
the Great M i  River in effluent from January through June 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. 

0 Uncontrolled runoff is also contributing to the amount of total uranium entering the 
environment. It is estimated that 6.25 pounds of total uranium is discharged to the 
environment through uncontrolled runoff with every inch of rain. It should be noted 
that the 6.25 value was determined prior to the initiation of remediation activities, and 
therefore yields conservative uncontrolled runoff concentrations. Figure 2-4 shows that 
precipitation during the second quarter of 1998 amounted to 22.8 inches; therefore, the 

, 

5h o@?* -; 5.E 3 ,  ' 
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mass of total uranium discharged to the environment through uncontrolled runoff from 
April through June 1998 was approximately 142 pounds. An additional 4.36 pounds of 
total uranium were discharged to Paddys Run during the April 16, 1998, overflow 
event. 

e 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 the second quarter of 1998. Seven of the 10 allowable "sigdicant 
precipitation" bypass days were utilized in the second quarter to meet the limit, for a 
total of nine bypass days in 1998. Table 2-1 presents the details concerning these 
bypasses, includmg volumes. 

0 It was determined in July 1998 (third quarter) 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 Cells 2 
and 3 of the on-site disposal facility was unnecessarily diverted to the Storm Water 
Retention Basin. A corrective action was initiated in the third quarter 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 is not exceeded (letter [DOE-1063-98], dated 
August 6, 1998, from Johnny Reising of the U.S. Department of Energy [DOE] to 
James Saric of the U.S. Environmental Protection Agency and Tom Schneider 
of OEPA). Figure 2-6 identifies controlled and uncontrolled surface water flows for 
the second quarter of 1998. This figure shows the area associated with the on-site 
disposal facility that was unnecessarily controlled. An evaluation of controlled areas 
will be conducted periodically (at least quarterly) in order to provide updates to this 
figure. The IEMP quarterly status reports will provide the updates of these 
assessments. 

0 On April 22,1998, the Advanced Wastewater Treatment (AWWT) Expansion System 
was declared "ready to operate"; however, due to constrktion activities associated with 
the influent supply piping, no water was treated until April 30, 1998. Since that time, 
the AWWT Expansion has been treating groundwater from the South Plume. Effluent 
from thii treatment system during the second quarter was combined with other AWWT 
effluents and discharged to the Great Miami River via the Parshall Flume. 

Surveillance Monitoring 

e 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 .) 

0 No surface water FRL exceedances were observed for total uranium. 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. 

0 'lhe ConcentraQon tor total urmum (171 pg/L) durmg the overflow event in April at 
the Storm Water Retention Basin also did not exceed the surface water FRL for total 
uranium. 
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0 FRL exceedances were limited to two metals: total chromium and copper. All 
exceedonces were minimally above the FRL as identified in Table 2-2. Total 
chromium and copper exceedances were associated with the Storm Water Retention 
Basin overflow (SWRB $0020) and with STRM 4004. Copper also exceeded the FRL 
at the Great M d  Background location (SWR-01). Concentrations of these 
constituents will continue to be monitored and tracked over time to determine the 
significance of these exceedances. 

0 Concentrations from three constituents (barium, cadmium, and silver) were evaluated 
against surface water BTVs and it was determined that only one exceedance occurred. 
This cadmium exceedance was at SWP-02 and was minimally above the BTV as 
identified in Table 2-3. Based on the results of the B W  screening process presented in 
the approved Sitewide Excavation Plan (DOE 1998d), the three constituents (barium, 
cadmium, and silver) should continue to be evaluated against muface water BTVs. The 
remaining constituents will be assessed against FRLS or NPbES 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 statu report. The next quarterly status report will be submitted in 

December 1998. The report will contain NPDES and FFCA data from July through September 1998 

‘(third quarter) and the results of the analytical data from the BMP Characterization Program from 

April through June 1998 (second quarter). 
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1998 STORM WATER OVERFLOWS AND TREATMENT BYPASS EVENTS 

Total Uranium Total Water 
Number Cumulative Dischargedto Dischargedto 

Duration ofBypass No.ofBypass GreatMiamifiver GreatMiamifiver 
Bypass Days (hours) Days’ Days @aunds) (mons of galloxls) 

overilows 

April 16 15.9 NA NA 4.36 1.39 

SigniPicant PredpWon-Rehted 

January 7 through January 9 53.8 2 2 7.81 3.19 

~ p r i l i 6  through ~ p r i l  i 9  76.8 3 5 10.1 6.09 

June 11 through June 14 80.0 3 8 11.2 5.69 

(to Paddys Run) (to P a w s  Run) 

June 16 through June 17 22.8 0 8 2.4 1.43 

June 19 through June 20 24.0 1 9 .  3.2 2.01 

‘Days are counted according to the definition provided in the Operations and Maintenancc Master Plan for the 
Aquifer Restoration and Wastewater Treatment Project ( O W )  (DOE 1997d). 
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CONTROLLED MEANS WATER IS COLLECTED 

AWWT. 

- 
-I-.- FEMP BOUNDARY AND TREATED, AS NECESSARY, AT THE 

UNCONTROLLED RUNOFF 
FLOW D I R E C T I O N  

v7A CONTROLLED AREA 

AREA UNNECESSARILY CONTROLLED 
DURING SECOND QUARTER C r A l  F d V - L L  

19gT:;m WATER TREATED I F  TOTAL URANIUM ,vi k;;.:?;;;?: :.e. ..{ RESULT IS > 20 &g/L lo!-lo’icr; 

F I G U R E  2-6. CONTROLLED SURFACE WATER AREAS AN?!- 
UNCONTROLLED FLOW D I R E C T I O N S  FOR SECOND OUARTER 1998 
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3.0 AIR MONITORING UPDATE 

3.1 INTRODUCTION 

This section provides a summary of the second 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: 

0 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 

a Radon Monitoring: 

Continuous Alpha Scintillation Monitoring - Silo Head Space and Environinentd Data 
Alpha Track-Etch Environmental Monitoring Data 

0 

e NESHAP Stack Emissions Monitoring. 

Direct Radiation Monitoring (via thermoluminescent dosimeters [TLDs]) 

3.2 FINDING S 
The principle findings from this reporting period are s- * below: 

I Radiological Air Particulate Monitoring 

An increase in the quarterly average total uranium concentration was observed at 13 of the 
16 fenceline air particulate monitoring locatiohs during the second quarter of 1998: These 
increasing uranium concentrations reflect the increased level of remediation field activities as 
projects were restarted following the winter shutdown. This general pattern was reflected in 
the 1997 data and should be expected in the coming years as the annual cycle of activities 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 and 
AMs-9C. These trends reflect the restart of full scale operations at the on-site disposal facility 
and the general downwind position of these monitors in relationship to the remediation and 
excavation activities which increased over the second quarter of 1998. 

(Figure 3-2 identifies the location of the air monitoring stations and Figure 3-3 shows second 
quarter 1998 wind rose data.) 
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While increases in total uranium concentrations were observed and increasing trends in 
downwind monitors were noted during the second quarter of 1998, the concentrations remain 
within historical ranges and result in a year-todate dose that is approximately one 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 constmction managers to reinforce the need for continued vigilance in controlling 
fugitive dust emissions across the site. 

a Total particulate concentrations at the air monitoring stations were generally higher than first 
quarter results. Higher particulate concentrations at the background locations (AMs-12 and 
AMs-16) were also observed. This general increase in particulate concentrations reflects both 
the increase in site activities during the spring and also the increased farming and gravel pit 
operations near the site and background monitoring locations. 

(Refer to Tables 3-1 and 3-2 and Figures 3-4 through 3-13 for data summaries and graphs.) 

NESHAP Compliance 

a .  The maximum second quarter dose, calculated from air composite results, was 0.054 mrem 
which occurred at AMs-25. For comparison, the maximum first quarter 1998 dose, which also 
occurred at AMs-25, was 0.056 mrem. This equates to a maximum dose at the facility 
fenceline, through the second quarter, of 0.11 mrem at AMS-25 (see Table 3-3). This 
maximum fencehe dose represents 1.1 percent of the 10 mrem N E S M  Subpart H Standard. 

The occurrence of the maximum dose at AMS-25 through the second quarter is unexpected 
based on its location in an upwind direction from remediation activities (refer to Figure 3-3). 
Based on the wind patterns observed at the site and the location of remediation activities, the 
highest doses are expected at the moniQrs located in the northeast quadrant of the site. In fact, 
not withstanding the AMs-25 results, AMs-9C, AMs-3, AMS-8A, and AMS-2 located in the 
northeast quadrant exhibited the next highest doses, respectively. A possible explanation for 
these results was the construction staging area located immediately adjacent to AMs-25 which 
supported the installation of the south field extraction system piping and other aquifer’ 
restoration projects. The construction staging area, which was removed late in the second 
quarter, may have influenced the results at AMs-25 during the first quarter, as large quantities 
of stone and building materials were stockpiled near this monitor. 

At AMs-25, during the second quarter, thorium accounki for approximately 78 percent of the 
dose with uranium contributing approximately 15 percent. By comparison, the average dose 
contribution from uranium at all the fenceline monitors was 72 percent, while the average dose 
contribution from uranium-at AMS-gC, AMs-3, AMS-8A, and AMs-2 was 93 percent. 
Evaluation of the analytical data associated with the second quarter AMs-25 composite sample 
indicate that the off-site laboratory experienced difficulties during the thorium analysis which 
may have contributed to unusually high thorium results. Specifically, the laboratory 
encountered reoccurring interferences during the thorium analysis resulting in low tracer 
recoveries. In adjusting the data for the low tracer recoveries, the thorium results may have 
been biased high, especially the thorium-230 results. While the thorium-230 data were not 

i . .  . , ; : , , !  
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rejected through the validation process, they were qualified as "tentatively identified" indicating 
limited confidence in the results. 

To date, there is no conclusive explanation for why AMs-25 has the highest dose, however, 
since the measured fenceline dose is well below the NESHAP standard, no changes to the 
monitoring program are proposed at this time. 

(Refer to Table 3-3 for the data evaluation.) 

Project-Specrlsc Air Monitoring 

0 Project-specific radiological air monitoring activities initiated during October 1997 continued 
through the second quarter of 1998 to support the decontamination and dismantlement of the 
Thorium/Plant 9 Complex. The monitoring program includes five project-specific air 
monitoring stations located near the project boundary that are 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 1997~). 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. 

During the second quarter of 1998, results at one project-specific air monitor exceeded 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 Thor id l an t  9 Complex are 
within historical ranges of the Plant 1,4, and 7 projects during similar work activities. In . 
addition, IEMP monitoring data from the site fenceline does not indicate an off-site impact 
associated with the elevated on-site concentrations. The environmental data from the 
ThoriWlant 9 Complex dismantlement project will be reported in the project completion 
report as specified in the ThoriumLPlant 9 Complex Implementation Plan. 

Alr Particulate Monitoring Research Project 

e During the second quarter of 1998, the DOE Environmental Measurements Laboratory 
continued to collect samples in order to measure the uranium concentration and the particle size 
distribution of particulate emissions. Since the analysis of samples collected in late 1997 and 
early 1998 showed the uranium concentrations to be at or below the detection limit, the analysis 
of samples collected during the second quarter of 1998 is on hold until improvements can be 
made to the analytical procedure. Modifications to the analytical methods and installation of a 
new sampler with a higher flow rate are expected to be completed during the third quarter 
of 1998. 
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Radon Monitoring 1 
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0 During the second quarter of 1998, four monitoring locations were added to the FEMP's 
network of continuous radon monitors. This brings the total number of continuous radon 
monitors to 23. The additional monitors were co-located with air particulate monitoring 
stations along the site fenceline at the following AMs locations: AMS-WC, AMs-22, 
AMs-26, and AMs-27. It is DOE's intent to expand the network of continuous monitors to 
provide more timely assessment of environmental radon concentrations than the current 
network of radon cups can provide. The forthcoming IEMP biennial revision will detail DOE's 
overall proposal for modifying the radon monitoring network at the FEW. (Figure 3-14 
identifies the radon monitoring - continuous alpha scintillation locations.) 

0 During the second quarter of 1998, no exceedances of the 100 @in. radon limit specified in 
DOE Order 5400.5 were observed at the site. 

0 As expected, continuous radon monitoring results showed the highest recorded radon 
concentrations at the K-65 exclusion fence resulting from radon emissions from the K-65 Silos. 
All four K-65 exclusion fence monitors recorded radon levels higher than second quarter 1997 
results with the highest monthly average being 7.1 sin. at location KNE. The increasipg 
radon concentrations at the K-65 exclusion fence reflect the increasing radon emissions from 
the K-65 Silos as the effectiveness of the bentoniie layers continues to slowly diminish. Second 
quarter 1.998 data does not indicatk the potential for an exceedance of the DOE on-site or 
off-site annual average radon l i i t s  during 1998. (Table 3-4 presents the monthly continuous 
radon monitor concentration data.) 

0 Second quarter 1998 measurements of average radon concentrations in the Silo 1 head space 
showed an increase of approximately 33 percent over second quarter 1997 results. Average 
radon concentrations in Silo 2 showed an hcrease of approximately 33 percent over 
concentrations measured during second quarter 1997. Silo 1 is now approximately 42 percent 
of the pre-bentonite concentration level and Silo 2 is now approximately 28 percent of the 
pre-bentonite concentration level. It should be noted that radon emissions from the K-65 Silos 
will be mitigated through implementation of the Accelerated Waste Retrieval Project which 
.includes the construction of a radon treatment system for reducing radon concentrations in the 
silo head space. This system is scheduled to begin operations during 2000. (Figure 3-15 
shows the quarterly silo head space radon concentrations and Table 3-5 presents the monthly 
average head space concentrations.) 

0 Radon data from the alpha tracketch cups for the period January through June 1998 are 
contained in this report. Maximum radon concentrations for locations at the silo dome and 
K-65 exclusion fence increased approximately 15 and 28 percent, respectively, over the first 
half of 1997. These increases are attributed to emissions from the increasing K-65 Silo head 
space concentrations. Data from fenceliie and off-property locations were within historical 
ranges and do not indicate the potential for exceeding the DOE annual limit of 3.0 pCi/L above 
background during 1998. The results from fenceline monitoring location L, located near the 
silos, was identified as being higher than 1997 data; however, nearby monitoring locations do 
not show similar increases for 1998. (Figure 3-16 identifies the alpha traclc-etch locations and 
Table 3-6 presents the alpha track-etch cup data.) . >  

I .  
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Direct Radiation (TLD) Monitoring 

e All monitoring results from direct radiation measurements for second quarter 1998 were within 
historical ranges. A positive trend in the immediate area of the K-65 Silos has been identified 
and will continue to be monitored. This trend is at&ibuted to a corresponding increase in radon 
concentrations observed in the K-65 Silo head space. The increase in direct radiation 
measurements adjacent to the silos is still well below the levels observed prior to the addition of 
bentonite to the silos in 1991. A slight positive trend at the site fenceline near the K-65 Silos is 
also attributed to the increase in head space radon concentrations. The trend is most evident at 
location 6, the fenceline location, which is closest to the K-65 Silos (see Figure 3-18). The 
trend will continue to be monitored during 1998. 

(Refer to Figures 3-17 and 3-18 and Table 3-7.) 

N E S W  Stack Emissions Monitoring 

0 Second quarter 1998 results for Building 71, Laboratory, Laundry, and Plant 6 T-Hopper 
stacks are within expected ranges and no significant changes in the source operations associated 
with the stacks were noted. Typically, post production (1991 to present) stack monitoring 
results are near or below the minimum detectable concentration (MDC) levels for all isotopes 
monitored. Second quarter 1998 results are consistent with previous post production data 
with 67 percent of the radioisotopes analyzed indicating nondetectable levels (less than MDC) 
and the remainder indicating near MDC results. 

(Figure 3-19 identifies the NESHAP stack emissions monitoring locations and Table 3-8 shows 
the stack monitoring results.) 

Figure 3-20 shows the data'from the air monitoring activities that will be included in the next IEMP 

quarterly status report. This next quarterly status report wilibe submitted in December 1998. 
Monitoring activities defined under the IEMP for radiological particulate, radon, direct radiation, and 

stack monitoring will continue as planned during the third'quarter of 1998. 
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TAB= 3-4 

CONTINUOUS ENVIRONMENTAL RADON MONITORING - - 1 1 4 3  
MONTHLY AVERAGE CONCENTRATIONS 

Second Quarter 1998 Resultsb 1998 Yw-to-DW Resultsb 1997 Summary Resultsb 
(instrument Background Corrected) (Tnsmnnent Background Corrected) (Instrument Background Corrected) 

(Pew Win) Win) 
Locationa Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. 

Fenceline 

AMS-02 0.2 0.3 0.2 0.2 0.3 0.2 0.3 0.7 0.5 

AMs44 0.1 0.3 0.2 0.1 0.3 0.2 0.1 0.7 . 0.4 

AMs45 0.2 0.3 0.3 0.2 0.4 0.3 * 0.1 1.2 0.5 
A M S - 0 6  0.2 0.3 0.3 0.2 0.3 0.3 0.2 0.8 0.4 

A M S M  0.3 0.4 0.3 0.2 0.4 0.3 0.1 1.2 0.5 
AMS-09C 0.2 NA NA 0.2 NA NA NA NA NA 

AMs-22f 0.2 NA NA 0.2 NA NA NA NA NA 

AMs-26' 0.2 NA NA 0.2 NA NA NA NA NA 

AMS-2T 0.2 NA NA 0.2 NA NA NA NA NA 

offsite 

AMs-1 1 0.2 0.2 0.2 0.1 0.3 0.2 0.1 0.9 0.4 
Backgrotmd 

AMs- 12 0.1 0.2 0.2 0.1 0.2 0.2 0.0 0.5 0.2 

AMs-16 0.2 0.4 0.3 0.2 0.4 0.3 0.1 0.4 . 0.2 
On Site 

KNE 
KNW 

KSE 
KSW 

KTOP 
Pilot Plant 
warehouse 
Pit5 

Rally Point 4 

Surge Lagoon 
T28 

WP-17A 

4.8 7.1 

1.8 2.2 

4.0. 5.4 

1.8 2.6 
7.2 14.7 

0.2 0.2 

0.2 0.3 

0.3 0.4 

0.3 0.4 

0.9 1.7 

0.2 0.3 

6.2 2.0 

2.0 1.2 

4.6 2.4 

2.2 1.8 

11.7 7.2 

0.2 0.1 

0.3 0.2 

0.3 0.2 

0.3 0.3 

1.4 0.9 

0.2 0.2 

, 'See Figure 3-14 
%struma background changes as monitorS are replaced. 
'NA = not applicable; unit was placed in service in June 1998. 
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TABU 3-6 

RADON MONITORING - ALPHA TRACK-ETCH CUPS, 1 7 4 3 CONCENTRATION DATA FOR FIRST HALF 1998 

Radon ~onccntratim f precisionb (pCiL) 
1st Half of Year 1st Half of Year 1997 Location 

Locationa 1998 1997 Average 
K-65 Silo Exclusion Fence 
K65A 
K65B 
K65C 
K65D 
K65E 
K65F 
K65G 
K65H 
K65I 
K65J 
K65K 
K65L 
K65M 
If65N 
K650 
K65P 

' Mill. 

1.2 f 0.2 
1.5 f 0.3 
2.3 f 0.3 
3.7 f 0.9 
3.3 f 0.8 
3.3 f 0.8 
2.3 f 0.1 
1.6 f 0.3 
1.3 f 0.6 
0.9 f 0.3 
1.1 f 0.3 
2.2 f 0.1 
2.5 f 1.1 
2.1 f 0.5 
1.2 f 0.5 
1.0 f 0.2 
0.9 f 0.3 

0.9 f 0.4 
1.3 f 0.6 
2.0 f 0.6 
2.8 f 0.6 
2.9 f 0.4 
2.7 f 0.7 
1.7 f 0.5 
1.1 f 0.3 
0.8 f 0.4 
0.5 f 0.2 

1.7 f 0.9 
1.6 f 0.6 
1.2 f 0.4 
0.7 f 0.2 
0.6 f 0.5 
0.5 f 0.2 

0.8 f 0.1' 

1.0 f 0.4 
1.4 f 0.6 
2.2 f 0.4 
3.5 f 0.8 
3.3 f 0.3 
3.5 f 0.8 
2.1 f 0.5 
1.4 f 0.4 
1.1 f 0.4 
0.7 f 0.2 
0.9 f 0.2 
1.8 f 0.7 
1.6 f 0.5 
1.4 f 0.3 
0.9 f 0.2 
0.8. f 0.4 
0.7 f 0.2 

Max. 3.7'f 0.9 2.9 f 0.4 3.5 f 0.8 
K-65 Silo Dome 
S U I - N E  15.4 f 0.4 
sILO1-Nw 10.4 f 0.2 
SILOlSE 7.6 f 0.6 
SILOl-sw 6.3 f 0.5 
SILO2-NE 20.4 f 3.8 ' .. 
SILo2-Nw 5.9 f 0.1 
SDLOZSE 21.0 f 0.6 
sILo2-sw 13S8 
Min. 5.9 f 0.1 . 
Max. 21.0 f 0.6 

z 

Fenceline 
AMS-02 
AMS-04 
AMS-06 
AMs-07 
AMW8A 
AMS-09C 
FEMP-A 
FEMP-B 
FEMP-C 
F.EMP-D 
FEMP-E 
FEMP-F 
FEMP-G 
FEMP-H 
IFEMp-I 

0.0 f 0.lC 
0.0 f 0.1 
0.1 f O.lC 
0.1 f 0.1 
0.0 f 0.2c 
0.1 f 0.1 
0.4 f 0.2 
0.0 f 0.1 
0.0 f 0.P 
0.0 f 0.P 
0.0 f 0.1 
0.2 f 0.lC 
0.0 f O.ld 
0.0 f 0.1 
0.2 f 0.2 

12.3 f 0.3 
6.5 f 0.9 

3.2f 0.4 
18.3 f 0.1 
4.0 f 0.7 
12.1 f 1.3 
7.4 f 0.6 
3.2 f 0.4 
183 f 0.1 

6.0 f 0.9 

0.1 f 0.1 
0.1 f 0.2 
0.1 f 0.2 
0.1 f 0.2 
0.0 f 0.ld 
0.2 f 0.1' 
0.4 f 0.2 
0.3 f 0.2 
0.1 f 0.2 
0.1 f 0.2 
0.1 0.2 
0.1 f 0.1 
0.1 f 0.1 
0.1 f 0.2 
0.2 f 0.1 

12.1 f 0.3 
6.4 f 0.8 
7.1 f 0.6 
4.1 f 0.3 , 

18.0 f 1.6 
3.8 f 0.7 
12.3 f 1.0 
7.6 f 0.7 
3.8 f 0.7 
18.0 f 1.6 

0.2 f 0.1 
0.2 f 0.2 
0.3 f 0.2 
0.3 f 0.2 
0.2 f 0.1 
0.3 f0 .1  
0.4 f 0.2 
0.3 f 0.2 
0.3 f 0.2 
0.2 f 0.2 
0.3 f 0.2 
0.2 f 0.1 
0.3 f 0.1 
0.3 f 0.2 

3-1 1 
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1st Half of Year 1st Half of Year 1997 Location 
1997 Average Location. 1998 

Femcebe (Cont'd.) 
FEMP-J 0.1 f 0.1 0.1 f 0.1 0.3 f 0.1 

0.4 f 0.1 FEMP-K 0.1 f 0.1 
FEMP-L 0.5 f 0.2 0.2 f 0.1' 0.4 f 0.2 
FEMP-M 0.2 f 0.1 0.2 f 0.2 0.4 f 0.2 
FEMP-N 0.2 f 0.2 0.2 f 0.2 0.4 f 0.2 
FEMP-0 0.1 f 0.1' 0.0 f 0.2 1.0 f 0.2 
FEMP-P 0.2 f 0.1 0.2 f 0.2c 0.4 f 0.2 
Min. 0.0 f 0.1 0.0 f 0.1 0.2 f 0.1 
Max. 0.5 f 0.2 0.4 f 0.2 1.0 f 0.2 
Bac4F-d 
AMs-12 0.0 f O.ld 0.0 f 0.ld 0.1 f 0.1 
AMs-13 0.1 f 0.2c 0.1 f 0.2 0.2 f 0.2 
AMs- 16' 0.1 f 0.1 0.0 f NA 0.2 f 0.1 
BKGD-01 0.0 f 0.1 0.0 f N A ~  0.1 f 0.1 
BKGD-02 0.0 f O.ld 0.0 f 0.1 0.2 f 0.1 
BKGD-W 0.0 f 0.ld 0.1 f 0.2 0.2 f 0.2 
BKGDM . 0.1 f 0.1' 0.0 f 0.1 0.2 f 0.1 
BKGD-06 0.0 f O.lh 0.0 * N A ~  0.1 f 0.1 
Min. 0.0 f 0.1 0.0 f 0.1 0.1 f 0.1 
Max. 0.1 f 0.2 0.1 f 0.2 0.2 f 0.2 

Unavailable 0.1 f O.ld 0.4 f 0.1 
other (on site) 
PERM47 
PERM49 0.1 f 0.1 0.0 f 0.1 0.2 f 0.1 
BLDG-65-6 0.2 f 0.1 0.2 f 0.2c 0.3 f 0.2 
BLDG-65-7 0.2 f 0.1 0.3 f O.ld 0.3 f 0.1 
BLDG-65-8 . 0.2 f 0.2e 0.3 f 0.1' 0.3 f 0.2 
BLDG-65-9 0.2 f 0.1' Unavailable 0.3 f 0.1 
AMS41A 0.1 f 0.1 03 f 0.1' 0.3 f 0.1 
Min. 0.1 f 0.1 0.0 f 0.1 0.2 f 0.1 

0.2 f 0.1' 

Max. 0.2 f 0.2 0.3 f 0.1 0.4 f 0.1 
other (onsite) 
AMs-10 
AMs-1 1 
RES41 
RES-02 
RES43 
Mln. 
Mpx. 

0.i f 0.1' 
0.1 f 0.2e 
0.1 f 0.1 
0.2 f 0.1' 
0.2 f 0.2 
0.1 f 0.1 
0.2 f 0.2 

0.1 f 0.2 
0.0 f 0.1 

0.0 f 0.1 
0.1 f 0.2 
0.0 f 0.1 
0.1 f 0.2 

0.0 f 0.ld 

0.3 f 0.2 
0.3 f 0.1 
0.3 f 0.2 
0.3 f 0.1 
0.4 f 0.2 
0.3 f 0.2 
0.4 f 0.2 

Figure 3-16 
f 2 standard deviations 

CDataediteddUeto IEMPscreening Criteria II. 
' h a  edited due to IEMP Scraning Criteria III. 
%ata edited due to EM€' Screening Criteria IV. 
'Formerly known as BKGD-03 
*Data are only available from one cup. 
hData are only available from two cups. 
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TABLE 3-7 

DIRECT RADIATION (TLD) MEASUREMENTS _. - 1 7 4 3  
Direct Radiation f Uncmaiayb (mrem) 

Location' First Quarter 1998 Results Second Quarter" 1998 Year To Date 1998 1997 Summary Results 
Fenceline 
2 
3 
4 
5 
6 
7 
8A 
9 c  
13 
14 
15 
16 
17 
34c 
3 9  
36' 
37c 
38' 
3gC 

41' 
Min. 

19 f 3.0 
18 f 2.8 
17 f 2.7 
18 f 2.7 
22 f 3.5 
18 f 2.8 
20 f 3.1 
20 f 3.2 
19 f 3.0 
19 f 3.0 
20 f 3.1 
20 f 3.2 
18.f 2.9 
20 f 3.1 
19 f 2.9 
17 f 2.7 
20 f 3.1 
17 f 2.6 
20 f 3.2 
17 f 2.7 
19 f 2.9 
17 f 2.7 

17 f 3.0 
16 f 2.7 
15 f 2.6 
16 f 2.7 
20 f 3.4 
17 f 2.8 
17 f 2.9 
18 f 3.2 
18 f 3.0 
20 f 3.5 
18 f 3.1 
19 f 3.2 
17 f 2.9 
17 f 2.9 
16 f 2.8 
16 f 2.7 
18 f 3.2 
15 f 2.5 
19 f 3.2 
16 f 2.7 
17 f 2.9 
15 f 2.6 

37 f 6.0 
34 f 5.5 
32 f 5.3 
33 f 5.4 
42 f 6.9 
34 f 5.6 
37 f 6.1 
39 f 6.3 
37 f 6.0 
40 f 6.5 
38 f 6.2 
39 f 6.4 
35 f 5.8 
37 f 6.1 
35 f 5.7 
33 f 5.3 ' 

38 f 6.2 
31 f 5.2 
39 f 6.4 
33 f 5.4 
36 f 5.8 
31 f 5.2 

72 f 10 
65 f 9.0 
65 f 9.1 
67 f 9.3 
79 f 11 
65 f 9.0 
74 f 10 
79 f lld 
71 f 9.9 
70 f 9.8 
74 f 10 
77 f 11 
70 f 9.7 
73 f 14 
67 f 13 
6 0 f 1 2  ' 

75 f 14 
60f 11 
76 f 14 
65 f 12 
70 f 13 
60*n 

Max. 22 f 3.5 20 f 3.5 42 f 6.9 79 f lld 
On Site 
1B 23 f 3.5 21 f 3.6 44 f 7.2 84 f 12 
22 190 f 30 186 f 32 376 f 62 778 f 108 
23 209 f 33 167 f 29 376 f 62 712 f 99 
24 154 f 24 NA' 307 f 5W 512 f 71 
25 175 f 27 143 f 24 ' 319 f 52 64l f 89 
26 122 f 19 106 f 18 228 f 37 425 f 59 
32 15 f 2.4 13 f 2.3 28 f 4.7 54 f 7.5 
Min. 15 f 2.4 U f 2 . 3  28 f 4.7 54 f 7.5 
Max. 209 f 33 186 f 32 376 f 62 778f108 
Off Site 
10 15 f 2.3 13 f 2.3 28 f 4.6 52 f 7.3 
11 18 f 2.8 16 f 2.8 34 f 5.6 65 f 9.1 
12 16 f 2.6 15 f 2.5 31 f 5.1 59 f 8.2 
30 17 f 2.7 15 f 2.5 32 f 5.2 59 f 8.2 
Min. 15 f 2.3 13 f 2.3 28 f 4.6 52 f 7.3 
Max. 18 f 2.8 16 f 2.8 34 f 5.6 65 f 9.1 
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TABLE 3-7 

FEMP-IEMP-QTR-FINAL 
Revision 0 

September25.1998 

(Continued) 

Location' First Quarter 1998 Results Second Quarter 1998 Year To Date 1998 1997 Summary Results 
B=kF-d 
18 20 f 3.2 18 f 3.1 38 f 6.3 74 f 10 
19 17 f 2.7 15 f 2.6 32 f 5.3 60 f 8.4 
20 16 f 2.5 14 f 2.5 31 f 5.0 57 f 8.0 
21 18 f 2.9 16 f 2.8 35 f 5.7 67 f 9.4 
27 17 f 2.7 15 f 2.6 32 f 5.3 60 f 8.3 
33 18 f 2.8 16 f 2.7 34 f 5.6 65 f 9.1 
Min. 16 f 2.5 14 f 2.5 31 f 5.0 SI f 8.0 
Max. 20 f 3.2 18 f 3.1 38 f 6.3 74 f 10 

Direct Radiation f Uncertaintyb (mrem) 

'See Figure 3-16 

"vncertainty terms for second quarter 1998 are based on average uncertainty from three previous quarters. Due to an error in 
the laboratory, the TLDs used to determine the uncertainty were not processed. 

'1997 data for locations 4 though 41 are calculated from fourth quarter (October through December) measurement. These 
&tiom were established during he fourth quarter of 1997. 
'NA - not applicable; TLD data from location 24 were lost during processing. 
'Extrapolated from first quarter results 

b A s s o c i  laboratory uncertainty 

dLocPtions.!n and 9c are combined to determine 1997 year end results. 4 
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FIGURE 3-3. SE@@ND QUARTER 1998 WIND ROSE DATA, IO-METER HEIGHT 
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4.0 NATURAL RESOURCES UPDATE 

FEMp-IEMp-QTR-FINAL 
Revision 0 

septemaer25,1998 

.. , 

This section in previous quarterly status reports has provided updates for the following natural resource 

monitoring activities conducted under the Natural Resource Monitoring Plan (Appendix D of the 

Em): 

0 Impacted Habitat 
0 Status of Wetlands 
0 

0 Cultural Resources. 
Threatened and Endangered Species Surveys 

As a result of the tentative agreement in April 1998 among the Femald Natural Resource Trustees and 
in response to OEPA comments on the Integrated Environmental Monitoring Status Report for 

First Quarter 1998, DOE will provide quarterly narrative summaries of newly impacted or restored 

habitat areas. In addition, annual reporting in integrated site environmental reports will identify the 

progress of natural resource restoration activities and also will contain pertinent updates regarding 

* threatened and endangered species and wetlands. Cultural resource updates will be conducted pursuant 

to the programmatic agreement regarding archeological investigations at the FEMP and will be 

provided annually through integrated site environmental reports. 

During the second quarter of 1998, no unantic$ated impacts to FEMP habitats occurred. In summary, 

a streambank stabilization project along Paddys Run in the vicinity of the southern waste units resulted 

in altered streambank and streambed habitat and the loss of some riparian canopy. However, the use of 

bioengineering techniques mitigated and minimized the extent of impact. 

It should be noted that remediation activities associated with the Operable Unit 1 area are expected to 

begin during third quarter 1998. If these activities cause significant soil disturbances to occur in the 

drainage area discharging to Paddys Run via the north drainage ditch, then visual observations of 

sediment loading to Paddys Run for the Sloan’s Crayfish monitoring will be initiated. 

- 
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