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;, EXECUTIVE ‘SUMMARY,. / ,‘l_ _ ” ... ,“, ( ‘I -, .j : . I ,:’ ” .’
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This report summarizes’the’activities  conducted  by the Active Sites Environmental
E

.,tig;l$;;;inf  P~~,~~~~~~P~~EM~~~~~  6ctt;;bgi  ,~g’9$.‘ihrough”S~piem.~er  j gG7* Th&

Radioactive  Solid Waste  ‘Operations Group’(RSWOG”j  of the Waste  Management and
4 Remedial  Action Division (WMRAD) and the Environmental  Sciences  Division (ESD) at

Oak Ridge National  Laboratory  (ORNL) established  ASEMP in 1989’in  response  to U.S.
Department  of Energy (DOE) Order  5820.2A.  The purpose  of the program is to provide

8 early detection  and performance  monitoring  at active low-level waste (LLW) disposal
sites in Solid Waste  Storage Area (SWSA) 6 and transuranic (TRU) waste storage  sites

t in SWSA 5 North  as required by Chapters  II and III  of 5820.2A.

Monitoring  results from the Interim Waste  Management  Facility  (IWMF) disposal
pads indicated  that no LLW leached  from the waste-containing  storage  vaults.  None of
the 83 IWMF pad runoff samples  collected  in FY 1997 exceeded  Internal  Reporting
Levels (IRLs) for gross alpha, gross beta, 13’Cs,  or 6oCo activity.

+
, The absence  of water  in the IWMF underpad  collection  system indicated  that the

French drain functioned  as designed  to suppress  the groundwater table and prevent
contact  of groundwater with the undersurface  of the pads. Samples  collected  from the
French  drain showed gross radiological  activity  consistent  with uncontaminated  shallow

, groundwater in the SWSA 6 area. Surface  soil sampling  around  the IW’MF pads
I indicated  no radionuclide  contamination  of the surrounding  area.

a r The CO, pH control  system at IWMF continued  to be an effective  means of
1 controlling  elevated  pH in runoff  water from the pads. The CO, bubbling system  was

installed  in 1993 as a “best  management practice”  to maintain pad runoff  water pH
below the National  Pollutant  Discharge  Elimination  System  (NPDES)  permit limit. The
system  is electronically controlled  in response  to a high pH in water flowing from the
pads.

4

Hillcut Disposal  Test Facility (HDTF) runoff  water samples‘continued to be
collected  and anaiyzed  for radiological  constituents.  A total  of -5006 gal. of water

! drained  from the HDTF pad and underpad  collection  system in FY 1997. Runoff  from
the pad occurs  in significant volumes only during winter and spring. All samples of pad

# and underpad  runoff  water  were well below the IRLs for all radiological  parameters.
,

Sumps that drain TRU storage  areas  in SWSA 5 N continue  to be free from any*
waste-related radiological  contamination.  One sump consistently  shows elevated  levels

* of gross beta activity.  The presence  of 40K and the color of the water in this sump

indicate  that the activity  is related to leaching  from soil or vegetation.

xi



Groundwater  monitoring at SWSA 5 N continued  to show elevated  gross alpha
activity  in well 516. The source  of the alpha activity  is primarily 244Cm  with traces of
241Am also present.  This well is hydrologically downgradient from the TRU waste
disposal  trenches.  Traces of 2%m, 241Am,  and associated  alpha activity  were also
detected  in a seep downgradient from the SWSA 5 N trenches  at the bank of White  Oak
Creek.

xii
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1. INTRODUCTION  ~ )- ’\ ,

Chapter  III  of U.S. Department  of Energy (DOE) Order  582&2A (DOE 1988) ‘specifies
requirements  for the management of facilities that were used for the disposal  of
radioactive  solid low:!eve,l  waste.(LLW)  on or after  the date of the order (September 26,
1988). Activities  in Solid Waste  Storage  Area (SWSA) 6 at Oak Ridge National
Laboratory  (ORNL) are governed  by Chapter  Ill. Chapter  II of 5820.2A covers  the
transuranic (TRU) waste storage  areas in SWSA 5 North  at O’RNL: Both chapters
require environmental  monitoring  to provide early warning  of leaks before such leaks
pose a threat  to human health or the environment.  Chapter  III  also requires  monitoring
of LLW disposal  facilities so that their performance  can be evaluated. In order to
comply with 5820.2A,  the Environmental  Sciences  Division (ESD) at ORNL implements

..:., ‘.
the Active Sites Environmentaf  Monitonng’Program (A~~~~~fd‘i~h‘e’Ra~ija^ctiiie Solid
Waste  Operations  Group (RSWOG)  within the Waste’Management and Remedial
Action  Division (WMRAD) at ORNL. The scope of ASEMP includes  &lt“Z)RNL waste
disposal  sites that were active on or after the date of the Order and that are under the
operational  control  of RSWOG of WMRAD.

,..
This report continues  a series of annual  and ‘semiannual  reports  that present the

results of ASEMP  monitoring  activities  (Wickliff et al. 1991 a, 1991 b; Ashwood  et al.
1991 a, 1991 b, 1992a, 1992b; Morrissey  et al. 1994a, 1994b, 1995,1996,1997; Yager
et al. 1989). This report details  monitoring  results for fiscal  year (FY) 1997 from SWSA
6, including  the Interim Waste  Management  Facility (IWMF) and the Hillcut Disposal

iest Facilii);’ (HDTf), ~Kia a(21 “r.~~~~~~~~“~~~~-.~reas’in’~~“A”””5”” * TK6~~gfii~~d

monitoring methodology is ‘described ‘in updated  ASEMP monitorklg procedures ‘on file
%>,*bL  salt  &,_,>.I  ~~ulr~i-i  .,~L m . i .*x  ,‘.in’~tii,,p”~~~e~~,iiia~~~~~~~.~~i~~.  i. Tpc .f6port presents  a summary ${, gg. r;netho$&“y

used to gather data for each major a’rea along ‘with the PI.1997 results.~  ‘Figures
,” _,

referenced  in the text are found in Appendix A.and  data tables’are  presented  in
Appendix B.

2. SWSA 6 LOW-LEVEL WASTE FACl’LltCES’” ~ ^’s’: ,- ~; _

SWSA  6 is a 68-acre  LLW disposal  area at CRNL that opened  in 1969 and began full-
scale operations in 1973. A wide variety  of wastes  have been disposed  at SWSA 6
including  LLW and chemical  and biological  wastes.  Disposal  units consist  of unlined

trenches,  auger holes, silos, concrete  casks, and tumulus-type facilities.  Figure A.1,
Appendix A, is an gerial view of SWSA 6 showing  Resource  Conservation  and Recovery
Act (RCRA) plastic  caps covering  old burial trenches,  below-grade  high- and low-activity
silos, tumulus facilities under  an earthen  cap, Liquid Waste  Solidification  Project  (LWSP)
,casks, the IWMF area, the HDTF area, and various support  buildings.  The capped
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areas, disposal  silos, and tumulus pads area no longer  monitored  as part of ASEMP.
These  are not “active”  disposal  areas and are under  the institutional  control  of the
Environmental  Restoration  Program.

Monitoring  activities  associated  with SWSA 6 facilities are divided  into three
major areas: IWMF, LWSP, and HDTF. Low-activity  wastes  are currently placed  in
concrete  vaults on the aboveground  IWMF concrete  pads. Monitoring  runoff  from the
IWMF is a major function  of ASEMP.  During the mid-1980s,  high-activity  wastes  were
stored  in concrete  vaults (similar to tumulus vaults) placed on a concrete  pad cut into
the side of a hill as a demonstration  of this method  of disposal.  The HDTF is not an
active site, but has historically been included  in ASEMP.  The LWSP casks  and storage
area are functionally similar to the earlier EASULWSP  facility in Melton Valley, and are
discussed  in Section  3. No samples of liquid were collected  from the LWSPcasks  in FY
1997. Sampling  is scheduled  to resume in FY 1998. Figure A.2,  Appendix A, is a
drawing  of SWSA  6 showing  the relative location  of these  facilities.

IWMF monitoring includes  pad water runoff  sampling  and pH control,  French
drain outfall  sampling, underpad  drainage  system sampling,  and soil sampling  around
the facility. At HDTF, water that accumulates  on the pad or in the underpad  area is
collected  and sampled.

2.1 INTERIM WASTE MANAGEMENT  FACILITY
?!

IWMF has been in operation  since December  1991. The concrete  vaults  containing
LLW in a grout mixture and the supporting  concrete  pads are patterned  after the earlier
tumulus-type facilities.  The concrete  vaults are stacked  three  high on the pads so that
330 waste-containing vaults  can be loaded onto each pad. Eventually,  the IWMF pads
will be covered  with an engineered cap designed  to minimize infiltration  of rainwater.

Because  the IWMF facility is above ground,  the primary method  of contaminant
transport is rainwater falling on the pads and vaults. The pads and vaults  are not
covered  during loading  operations and are thus open to direct  precipitation. Resulting

runoff  from the pads is directed  through  piping to a monitoring  shed where samples are
collected  by an electronically controlled  automatic sampler that activates  when flow from
the pads is detected.  Runoff  flows throu,gh collection  basins  (sumps) at the monitoring
shed, exits IWMF through a National  Pollutant  Discharge  Elimination  System (NPDES)
sampling point, and, ultimately, discharges  to a nearby  surface  stream. Figure A.3,
Appendix A, is a recent  aerial  view of the IWMF area showing  three  fully-loaded pads,
one pad actively being loaded,  and two empty pads. The locations  of the piping gallery,
the French drain outfall, and the monitoring  shed are also shown in relation to the pads.
The French drain is located  beneath  the portion of the piping gallery that is behind  the



,

-7 3* .$ :. ,:” : s ,_, .‘. _.i. _
pads.  The location of the IWMF area in the southwest  corner of SWSA  6 was shown in
Figure A.2.

. , .jII .: _. ._ . “ 1. ._ ., x_ .’ __

The IWMF French  drain is designed  to prevent  groundwater from entering  the
gravel base  beneath  the pads, a feature  that was not incorporated  into the earlier
tumulus design. If water should enter  the gravel base, it would drain to an underpad
collection  basin (sump) at the monitoring  station.

Historically,  values  of pH exceeding  the NPDES permit limit of 9.0 have been
reported  for both the IWMF and the original  tumulus pads (Ashwood  et al. 1991a,
1991 b; Wickliff et al. 1991a, 1991 b; Morrissey  et al., 1994a, 1’994b,  1995, 1996, 1997).
An automated  CO, bubbling system was installed  at IWMF in 1993 and operates as a
“best  management practice”  to lower pad runoff  pH by supplying  CO, to the runoff
water. The CO, supply is electronically controlled  to input gas to the runoff  water when
the effluent from either  pad approaches  the’  NPDES limit of9.0.

2.1.1 Pad and Underpad’Runoff

2.1 .l .l Methodology

?
The IWMF monitoring  area consists  of three basins (sumps) for the collection  of water
from (1) the active pad (i.e., the pad on which waste vaults are actively  being loaded)

I
and the empty pads, (2) the inactive (ie., fully loaded)  pads, and (3) the underpad
areas.  The design of thhe IWMF’pad’drainage’system  allows ‘runoff  from the active and
empty pads to flow through  PVC piping into a sump, designated  the stormwater  sump,
at the monitoring station. Runoff from the inactive pads drains  to a separate  sump,
designated  the infiltration sump, at the monitoring  station.  The volume of each sump is
-7500 L (2000 gal.). Any water that accumulates  in the undetpad gravel base drains
underlying the pads is routed to the monitoring  station  and collected  in a -3800-L (1000

gal.) sump.
_b

Samples of pad runoff  are’ collected  using electronically controlled  automatic
samplers.  Each  sample is analyzed  for gross aipha, gross beta, and gamma activity.
Samples  are also periodically analyzed  for 3H activity.

Pad runoff water pH is continuously  monitored  using pH probes in both the
stormwater and infiltration  sumps. These  data are recorded  electronically by a data
acquisition  system. A signal  is sent to open solenoid  valves in the CO, lines if the pH in

pad runoff  water rises above 8.5. This allows flow of CO, into the runoff  water, thus
lowering  the pH. The system  has worked well to maintain effluent pH levels below the
NPDES limit.
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To date, little water has drained from the underpad  even during periods  of heavy
rainfall. Thus,  the upgradient French drain is functioning effectively to route shallow
groundwater around  the facility. The valve controlling flow from the underpad  discharge
line into the underpad  sump remains  closed during  normal operations.  When  the site is
visited to collect  pad runoff samples,  this valve is opened  to check  for underpad
drainage. If sufficient water  for analysis  should  drain from this line, samples will be
collected  and analyzed  for gross radionuclide  activity.

2.1 .1.2 Results

Radiological  activity  present  in samples collected  at IWMF and elsewhere  in SWSA 6
are compared  to ‘Internal  Reporting  Levels (IRLs)’ which are identical  to the ‘action
levels’ developed  by Ashwood  and Ashwood  (1991).  The ASEMP-established  IRLs for
samples collected  in SWSA  6 are as follows:

Internal Reporting Levels (IRLs)  for samples collected in SWSA 6.

Analyte IRL (Bqll)

gross a

gross p

To

13’cs

40K

3H

* Gross  p activity  does not include tritium.

none

none

Table B.l, Appendix B, tabulates the gross radionuclide  results  for all samples
collected  from the IWMF pad runoff  collection  sumps and the IWMF French drain during
FY 1997. Forty samples  were collected  from the stormwater  sump, forty-three from the
infiltration sump, and five from the French drain outfall.
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Figures A.4 through  A.1 5, Appendix A, graphically summarize the FY 1997
radiological  data for runoff to the stormwater  and infiltration  sumps. These  data show
that no samples exceeded  the IRLs for gross alpha, gross beta, 6oCo, or 13’Cs activity.
No IRL has been established  for 3H or 40K activity  in pad runoff. However, 3H activity
observed  in pad runoff water  remains within normal background  levels observed  in
uncontaminated,  areas  of SWSA 6. Potassium-40  activity  ‘is believed  to-be the result  of
leaching  of potassium  from the concrete.  Such  leaching  contributes  gross  beta activity
from 40K to the pad runoff  water and is believed  to be the main contributor to the gross
beta activity  observed  in runoff  water  from both pads.  Error bars displayed on the
graphs  depict  counting  errors only (* la) If no error bars are shown, the data  point
represents  the minimum detectable  amount (MDA)  for that analyte.  Analytical Services
Organization  (ASO)  reports’errdr ranges regardless  of the”MDA.  Instrumentation  used
in ESD for gamma counting  reports only the MDA if the activity  is less than or equal to
the MDA. AS0 performs the gross alpha and beta counts  while ESD performs the
gamma counting  of ASEMP samples.

, .: . :,’ ,;a. ,_-, ,- .I-
T ,Gross alpha activity in water sampled  from both sumps is generally at or only

slightly above nondetectable  levels (Figs, A.4 and A.5, Appendix A). The highest ’
observed  level of gross alpha activity  in the stormwater  sump was 0.15 Bq/L. The
highest  observed  gross alpha activity  in the infiltration  sump was -0.3 Bq/L (although,., .
this value is*assocfated,with  a relatively  large error bar). Gross  beta activity  in pad
runoff  water entering  the stormwater  sump (Fig. A.6,  Appendix A) averaged  0.38 Bq/L
for the year. Average  beta activity  for the infiltration  sump samples (Fig. A.7, Appendix
A) was 0.89 Bq/L, more than twice that of stormwater  sump samples,  Both averages
were similar to the observed  average-values  for FY 96, with the stormwater runoff,,, .,.,: ”
average  beta activity  de&easing.  slightly and the infiltration  runoff average  beta activity
remaining  almost identical  to last year. Maximum observed  values  of gross beat activity
were 3.14 Bq/L and 0.78 Bq/L for iiifiltration ‘sump and stormwater sump samples,
respectively.  All beta activity  measurements  were well below the IRL of 5.0 Bq/L.
Potassium-40  activity  (Figs. A.8 and”A.9,  Appendix A), previously  observed  in tumulus
runoff  water in association  with elevated  levels of gross. beta activity  (Morrissey  et al.
1994a, 1994b; Morrissey  and Cunningham  1996,  1997), was infrequently detected
above the MDA (typically 2 to 4 Bq/L) in stormwater  or infiltration  sump samples.  The
40K activity  is suspected  to be the result of potassium  leaching  from the concrete  vaults
and pads and is assumed  to account  for the observed  gross beta activity;  however, the
trace  levels of 40K activity  observed  prevents  a direct  correlation  between gross beta
activity  and 40K activity  in IWMF pad water runoff samples.  No pad runoff  samples
exceeded  the “Co or 13’Cs IRLs of 1.5 Bq/L and 2.5 Bq/L, respectively  (Figs. A.1 0
through  A.13, Appendix A). Most ‘j°Co or 13’Cs data were at or below minimum
detectable  amounts.  Tritium  acti@ in runoff  water in both sumps (Figs. A.14  and A.15,
Appendix A) remained  within normal background  levels for uncontaminated  areas  of
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SWSA  6.

Analysis of samples collected  from the IWMF French drain outfall  (Table B.1,
Appendix B) indicate  only trace  levels of radiological  activity  with no exceedances of any
SWSA  6 IRL. Only traces  of water drained  from the IWMF underpad  system  even after
periods  of heavy rainfall. Therefore, no samples were collected.  The absence  of water
in the underpad  indicated  that the French drain was performing as designed  to route
shallow groundwater away from the IWMF underpad  system.

2.1.2 pH control of pad water runoff

2.1.2.1 Methodology

In response  to elevated  pH in pad runoff water caused  by the contact  of unbuffered  rain
water with the concrete  pads,  an automatic,  CO,-based pH control  system  was installed
at IWMF.  The system  consists  of a pH probe in both the infiltration  and the stormwater
sumps,  a pressure  transducer calibrated  to measure  water level in the stormwater
sump, a supply of CO,,  two solenoid valves, and an electronic data acquisition device
with input and output controls.  Carbon dioxide  can be released  into either sump in
response  to elevated  pH as long as the pressure  transducer records  a water level
indicating  flow from the pads. The flow rate of runoff  leaving the pads is restricted  by
adjusting  the opening  of the sump outflow valves and by a 3-in. high stainless  steel plate
at the outlet base of each sump. This plate allows -3 in. of water to remain in the
sumps at all times.  Controller set points are such that if the level in the stormwater
sump is >3.2  in. and the pH in either sump is >8.5, the appropriate  solenoid valve in the
COO line is opened  by an electronic signal  from the data  logger and gas flows into the
sump. If either the water level or the pH fall below set points,  the data logger signal
closes  the solenoid valve and gas flow ceases.  The data  logger reads pH and water
level once a minute and records  data every 15 min. as an average  of the 1-min. values.

?

2.1.2.2 Results

Figures A.1 6 through A.27, Appendix A, display a record of the average  15-min. pH
changes recorded  at the IWMF outfall,  in the stormwater sump, and in the infiltration
sump. These  figures display pH data  for each  quarter of FY 1997 at each location.
Data for the fourth  quarter are incomplete  due to repairs to the pH control  system  and to
general  maintenance  activities  at the IWMF monitoring area. The data show  that IWMF
outfall  pH (Figs. A.16, A.19, A.22,  and A-25, Appendix A) exceeded  the NPDES permit
limit for only one very brief period during  the fourth  quarter (Fig. A.25, Appendix A).
Average,  maximum, and minimum pH values observed  were:
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Location Quarter Average pH Maximum pH Minimum pH

Outfall first 7.63 8.31 . 7.63

second 7.43 ._ 8.39 6.78

third 7.2; 8.69 6.39
Y, ,, ,I ), . ‘:; I. .,* ‘*.idtixti.“‘” * _ .< > 7.~g. I _ ‘” _ ,, ..a . b

8;78 7.68,I
Stormwater  sump first 8.02 9.04 7.25

second  7.62 8.86 6.69

third 6.88 8.47 5.91, ,- , ^ , , $ ‘“...”  1 ,: ., 1. ‘; i ,L <‘.I : ,. ; :. I .,

_. hII.. fo$? ., S.!??.,.  _ _I 7.34 .,l . s 6.17

Infiltration  sump first 7.75 8.97 6.24
./,,’ Yekind :

7.31 8.73” hi5

third 7.56 8.74 6.00

fourth 8.00 9.10 * 7.26

\. , .L,! ., __“. :_ I ._ :. ^ .:; ; : ,‘ ij ,1 .’ ~, /;

2.1.3 Soil sampling, ,. I _

2.1*3.1,  Methoddiogy~  -- .’ ‘- .- ,

Surface  soil was collected  at ten locations  behind  and to the sides of the IWMF facility
by the method described  in procedure  ASEMP-04.  The gravel pad preciudes soil
sampling  in front of the facility. The purpose  of collecting  such samples is to monitor for

etGl .‘_.I,  ”radiological  contamination  in the IWMf area’thatmai  be&used.ope;aiions.:  ^ I . -. :. by”fW-tiF’loading

2 . 1 . 3 . 2  R e s u l t s
// .,

Results  of the FY 1997 soil sampling  at the IWMF area are presented  in Table B.2,
Appendix B. All radiological  data are within normal background  levels typically observed
in uncontaminated  areas  of SWSA 6 and similar to results obtained  from previous
sampling  rounds. These  results confirm that IWMF loading  operations are not causing
soil contamination  where soil samples  are obtainable in the immediate  vicinity of the
IWMF storage  pads.

2.2 HILLCUT DISPOSAL  TEST-‘FACILITY



The HDTF is a demonstration project  that was initiated  in 1981 but discontinued  the
following year before any wastes  were emplaced  (see Figs. A.1 and A.2, Appendix A, for
location  in SWSA  6). In 1985,  the project  was reactivated  as part of the Low-Level
Waste  Disposal  Development  and Demonstration  project.  The HDTF provided  a
method  for disposing  of high-activity  LLW since no suitable greater-confinement burial
method was available at the time. The HDTF demonstration also provided  a means  by
which to evaluate  the use of hillslope cuts as possible sites for future engineered
disposal  facilities.  The objective  of the demonstration  was to assess  the degree  of
hydrologic isolation  afforded by this type of design.  Currently, the only activity  at HDTF
is collecting,  measuring,  and analyzing runoff water from the pad and underpad  areas.

Figure A.28,  Appendix A, is an aerial  view of the HDTF  area showing  the location
of the buried vaults, drain lines, drain tanks,  and storage  tanks.  Figure A.29; Appendix
A, shows the design  of the HDTF with its monitoring wells and gravity drain.  The HDTF
is similar to the tumulus-type facilities and consists  of a concrete  pad (4.6 m x 4.6 m)
constructed  in a cut from the side slope of a hill. The pad was installed above the
expected  high water table in the area. Twenty-seven  concrete  boxes (1 .l m x 1 .l m x
1.4 m) of high-activity LLW were placed on the pad and covered  with soil. The lids of
the boxes were sealed  with a bitumen  mastic, and the boxes were banded.  A runoff
collection  system  was installed  to drain both the pad and the gravel area beneath  the
pad. The HDTF  allows for runoff  from the pad and the gravel drain to be collected
separately in two above-grade 500-gal  tanks downslope  from the facility (under the
covered  area in Fig. A.28; Appendix A). The three  500-gal  storage  tanks visible in Fig.
A.28 provide for storage  of runoff  water drained  from the runoff  collection  (holding)
tanks.  Sampling ports are provided  in the drain lines between  the holding tanks and the
storage  tanks.

Water can reach the buried waste  vaults  through  infiltrating precipitation  or
shallow stormflow. Infiltrating  precipitation  is routed from the surface  of the buried pad
to the pad holding  tank. If the water table rises following heavy rains, the gravel base
below the pad intercepts  water from the shallow aquifer and drains  it away from the pad
to the underpad  holding  tank.
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2.2.1 Pad and underpad  runoff collection and analysis
r ,, I l, . .._ .,_  -.,

2.2.1 .l Methodology

The HDTF design allows water that drains’from  the pad surface  and the underpad  to be
collected  in separate  tanks  at the outfall.  When water in these  tanks reaches  -70% of
tank capacity,  each is drained  to storage  tanks, sampled,  and anafjized  for-gross’
radionuclide  parameters.  The storage  tanks  are eventually  emptied  and transported to
the Process  Waste  Treatment Plant (PWTP).  Transport to the PWTP  is necessary
since the HDTF is a RCRA facility due to the presence  of lead in some of the waste-
containing  vaults,

Samples  are analyzed  for gross alpha, gross beta, and gamma activity.  When
the analytical  results are received, the SWSA 6 foreman is notified  of the results. The
foreman is responsible  for transporting  the collected  water to the PWTP. If radioactivity
levels are above the IRLs,  the ASEMP program manager is notified.

2.2.1.2 Results

Most of the collected.wate~,d~~~~ns  ffo.m.the,surface  of the pad. About  3500  gal was_ , : , : .’ ;,
collected  from the’pad surface  wh&‘-1500  gal was collected’ from,“the underpad

‘.drainage  system. Table B:3, Appeii~x’~,.s;u‘~iiiaiii‘es the ‘F\i ‘1997 RDTF data. Ten
. _.sam pies :ij;r ijad.~~u~~c”~  -‘;; &L-“-’ ii-.; -Gies i;i underpad  --ie; we;& ;naiyzed. All

radiological  data were beiow SWSA 6lRLs. A low level’ of gross beta activity  was
‘observed in atI samples (average 6.69’BqiL for pad surface  water and 0.34 Bq/L for

_ jl, “~..,Sunderpad  water).” Ti-s[;~~~~‘~-~her  beta’acii/k  otjg&--ed Cijhe pgd’&‘su~ace  waier  is
._ . __ ,. - I,

likely the result  of p&ssium’le~&n$  from~the’concrete  pad, similar to the postulated
mechanism  for the ‘beta  activity  observed  in iWMF pad runoff.

2.3 CONCLUSIONS
_’

. .._’ “, ‘,i:,,t,’  _, .: ‘I” ,_ ,, ,
Data~continue‘to  showThat  the”iWfvlF is effectively  containing  the vaulted  waste.  Pad_,_ x.*._l.,,i  ^.,.  ,_ I /. ,, .I_#.*,  _^
runoff  water data demonstrate  that no lea,kage of waste from the vaults was detected._
ho pad-water samples  exceeded  the IRLs for gross alpha, gross beta, 13’Cs,  or’60Co

., ._,
activity.  Tritium activity  in padrunoff sampi’esremains  at background I&&. dnly a
low;level  of gross beta.activity  was observed.  This beta‘activity  is postulated  to be a! .: _,.,, .
result’of’potassium (*bK) k&hing  from the‘concrete. Beta activity  in the infiltration sump,
water averaged  more than twice that of stormwater sump samples.  The greater mass of

“_ x ^ . I. _I.  j _ I, _ .‘ ,i ,s .,, ~ I _
concrete  on the fully loaded  pads that dram to the infiltration  sump is presumed  to
account  for this observed  difference  in beta activity.
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The absence  of water  in the underpad  drainage system  confirms that the IWMF
French drain continues  to perform its intended  purpose  of suppressing  the water table
beneath  the pads.

The IWMF COP -based pH control  system continued  to function  well. ‘However,
runoff water  pH remained  below 9 most of the time; thus, the pH control  system  was
seldom  challenged.  Only one very brief period of outfall  pH above the NPDES permit
limit of 9.0 was observed  in FY 1997.

Water continues  to drain from the HDTF during  the wet season.  Approximately
5000 gal of combined  pad and underpad  drainage  was collected  and sampled during FY
1997. All radiological  measurements  were below SWSA  6 IRLs.

3. TRANSURANIC  WASTE FACILITIES  IN SWSA 5 NORTH

Active TRU waste  management facilities in SWSA  5 N include above ground  buildings,  .
buildings that are below ground  on three  sides, and auger holes similar to the high-
range wells in SWSA  6. Prior to DOE Order 58202A, TRU wastes  were also emplaced
in unlined trenches in SWSA 5 N. Within the trenches,  TRU wastes  were placed in
concrete  casks  and wooden  and metal boxes (Stewart  et al. 1989). The shallow aquifer
extends  above the bottom  of the trenches  during high water table conditions  (Wickliff et
al. 1991 b). Transuranic isotopes,  presumably leaching  from wastes  in the trenches,
were first measured  in a downgradient well by Ashwood  and coworkers (Ashwood  et al.
1990). Subsequently,  transuranic isotopes  were detected  in seeps along the bank of
White  Oak Creek (Ashwood  et al. 1991a). Thus,  transport from the trenches is known
to occur through the shallow aquifer along discrete  subsurface  pathways.

3.1 METHODOLOGY

Samples  were collected  monthly from the eight sumps that drain various SWSA 5 N
waste  storage  areas.  Samples  were obtained  simply by lowering dedicated  sample
bottles  below the water level in the sump, retrieving, and transferring to clean bottles
appropriately labeled for the required  analyses.  Samples  were analyzed for gross
alpha, gross  beta, and gamma activity.  Internal  reporting  limits for gross alptia and
gross  beta activity  in water collected  from these sumps are set.at  10 and 20 Bq/L,
respectively.  The SWSA  5 N foreman is responsible  for pumping  water from the sumps
and transporting to the PWTP  after being notified of the collection  of samples by
ASEMP.
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Fifteen groundwater wells surrounding’the TRU-waste  storage  facilities were

sampled.  Samples  were collected  by slowly pumping from the wells with a peristaltic
pump until the conductivity,  pH, and dissolved  oxygen values  stabilized.  All samples
were filtered through  0.45~pm filters and then acidified  to a pH ~2 with nitric acid.
Analytes  include gross alpha, gross beta, gamma activity  (60Co, 13’Cs), 24’Am, 244Cm,
metals, and anions.  Internal  Reporting  Levels have been established  for gross beta (2
Bq/L), 6oCo  (1.5 Bq/L), and 13’Cs (1 Bq/L)  in SWSA 5 N groundwater (Ashwood  and
Ashwood  1991). No IRL was established  for gross alpha activity  because  gross alpha is
not a reliable indicator of transuranic contamination  at the low levels observed  in SWSA
5 North  groundwater samples.

3.2 RESULTS

3.2.1 Storage Facility Sumps

Sumps that drain Buildings’78558557826;  and 7834 are identifiedin the aerial  photograph
of SWSA 5 N in Appendix A (Figure A.31).  Water samples collected  monthly from these
sumps were analyzed  for gross alpha, gross beta, and gamma activity.

Radiological  data from’the SWSA 5 N sump samples is presented  in Table 8.4,
Appendix B. All sumps, except  7855, are free from any radiological  activity  above the
IRLs. All nine samples collected  from 7855  showed gross beta activity  above the 20
BqlL IRL (average value -66~Bq/L).  However, the observed  gross beta activity  is
consistently  associated  with elevated  40K activity  (average  value -66 Bq/L). Water
collected  from this sump is a yellowish-brown  color indicating  that the water has
probably leached  organic material  from soil and/or decaying  vegetation.  The presence

of 40K activity  provides  assurance  that the gross beta activity  is not the result of any
radiological  component of the waste  but is most likely leached  from the same organic
material  that caused  the coloration.  Trace  levels of 13’Cs,  well below the IRL, are also
noted in 7855.

,.^ .,_

I. , . , .I,,

Traces  of gross beta activity  are observed  in the 7826 sumps. The four 7834
sumps also show  low levels of beta activity.  In particular,  gross beta activity  in 7834-3
and 7834-4 ranges  from -1 to 4 Bq/L and is frequently associated  with &K activity.
Gross  alpha activity,  in‘the  range of -0.3 to 0.7 Bq/L, is consistently  present in sump
7834-4  and is occasionally detected  at trace  levels in other sumps.

^
3.2.2 Groundwater Wells

Radiological  data from the FY 1997 SWSA 5 N groundwater monitoring wells is
presented  in Table 8.5, Appendix  B. Gross  alpha activity  continued  to be present in
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monitoring  well 516, immediately downgradient from the TRU waste trenches (Figure
A.30, Appendix A). The dominant radionuclide  that accounts  for the alpha activity  in well
516 is 2%m, but traces of “‘Am were also detected. Metal  concentrations in this well
have been below regulatory concern  (Ashwood  et al. 1991 b).

Table B.6, Appendix B, presents  radiological  data from the SWSA 5 N seep
sampling.  Several  seeps along the bank of White Oak Creek  (WOC) are inspected  and
sampled  if sufficient water is flowing. Well 516 and the TRUwaste trenches are
upgradient from WOC, which drains  most of ORNL and eventually  enters  the Clinch
River. These  seeps are along geologic strike with the trenches.  Only one seep (258)
produced  sufficient water for the desired  analyses at the time of collection. Seep 258
continued  to show the presence  of trace quantities of 244Cm and 241Am associated  with a
very low level of gross alpha activity.

Anion and cation analyses  were also conducted  for SWSA 5 N groundwater.
These  data, presented  in Table B.7, Appendix  B, are typical  for groundwater in the area.
No unusual  groundwater chemistry was observed.

3.3 CONCLUSIONS

Gross  beta activity  is consistently  present  in samples  of water collected  from the sump
that drains building 7855 and can be accounted  for by the presence  of &K. All other
SWSA  5 N building sumps are free of any significant radiological  contamination.

Alpha activity,  primarily attributable to 2%m, continued  to be detected  in well
516. Historical  data  show that the measured  alpha activity  is dependent upon some
aspect  of the local groundwater conditions at the time of sample collection.  As
suggested in an earlier ASEMP  report (Wickliff et al. 1991 b), water table elevation  may
be the most important variable.  At higher water table elevations,  more waste in the
burial trenches is directly exposed  to groundwater.  If buried waste in contact  with the
water table is indeed  the source  of alpha activity,  then any remedial  action  must address
either removal  of the waste or isolation  of the waste from the water table. Simply
capping  the trenches to eliminate  infiltration will not prevent  ground  water from
contacting  the buried waste.

Alpha  activity  detected  in a seep along the bank of White  Oak Creek  provides
additional  evidence  for the direct  hydrologic contact  along geologic strike from the waste
burial trenches  in SWSA 5 N to well 516 and to the creek.
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Fig. A.2. Active low-level waste disposal sites and other major facilities in
SWSA 6. IWMF and HDTF are monitored under ASEMP.
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Fig. A.7. Gross beta activity in IWMF pad runoff water collected in the infiltration sump
draining the pads actively being loaded with waste and the empty pads.
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Fig. A.13.  Cesium-137 gamma activity in IWMF pad runoff water collected in the infiltration
sump draining the pads actively being loaded with waste and the empty pads.
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Fig. A.14. Tritium activity in IWMF pad runoff water collected in the stormwater sump
draining the fully-loaded pads.
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Fig. A.29. Cross sectional view through the Hillcut Disposal Test Facility
(HDTF).
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Table B.l. Runoff and French Drain samples from the Interim Waste Management Facility for FY97.”

Sample No.6 Date Gross a Gross f3

Stormwater  sump:

IWMF/STM/333

IWMF/STM/334

IWMF/STM/335

IWMFISTM1336

IWMF/STM/337

IWMFISTM1338

IWMFISTM1339

IWMF/STM/340

IWMFISTM1341

IWMFISTM/342

IWMF/STM/343

IWMF/STM/344

IWMFISTMI345

IWMFISTM1346

IWMFlSTMt347

IWMF/STM/348

IWMF/STM/349

IWMFISTMI350

IWMF/STM/351

IWMF/STM/352~

IWMF/STM/353

IWMFISTMi354

WMF/STM/355

IWMFISTM/356

IO/22196

lo/22196

11104/96

11 I04196

11/14/96

JlIl4196

11/19/96

11/19/96

11126/96

/l/26/96

lt2102196

12/02/96

1.2/09/96

1;2/09/96

I,2130196

12/30/96

OllO2197

01/02/97

01107197:

01107/97*

01110197

OlllOl9i-

01/16/97

01116l97

0.047 f 0.024

0.043 f 0.030

-0.032 f 0.029

0.069 f 0.035

0.150 f 0.045

-0.034 f 0.02

0.018 f 0.020

-0.052 f 0.006

0.039 f 0.028

0.049 f 0.027

-0.007 & 0.002

-0.034 f 0.026

0.001 f 0.011

0.002 f 0.018

0.037 k 0.031

-0.035 f 0.019

-0.034 f 0.019

0.023 f 0.022

0.039 f 0.636

0.005' f.-0.013

-0.015 bO.022

-0.016' f 0.008

-0.004 f 0.015

0.051 f 0.035

-0.04 f 0.06

0.46 f 0.09

-0.02 f 0.05

0.58 f 0.09

0.01 f 0.06

0.35 f 0.08

0.16 f 0.06

0.27 f 0.07

0.06 f 0.07

0.44 f 0.08

0.07 f 0.06

0.40 f 0.14

0.01 f 0.06

0.21 f 0.07

0.02 f 0.06

0.19 f 0.08

0.02 f 0.06

0.30 f 0.08

0.04 f 0.06

0.38 f 0.08

0.04 k 0.06'

0.45 f 0.08

-0.02 i 0.06

0.51 f 0.08

0.58 f 1.0

0.36 i 0.77

eO.248

eO.116

eo.077

co.148

~2.84 co.148

~2.82 co.143

~2.48 eO.126

~2.62 co.139

~2.47 eo.150

0.87 f 0.78

~2.48

co.121

co.163

1.45 f 1.01 co.148

~3.36 co.16

~0.118

co.079

co.139

~0.142

co.128

co.103

co.130

co.121

co.127

co.133

co.145

co.13

m
G



Table B.1 (continued)

Sample No? Date Gross a Gross p

IWMF/STM/357

IWT'vlF/STM/358

IWMF/STM/359

IWMFISTMI360

IWMF/STM/361

IWvlFISTM1362

IWMF/STM/363

IWMF/STM/364

WMFISTM1365

WMFISTMl366

IWMFISTM1367

IWMF/STM/368

IWMF/STM/369

WMFISTM1370

IWMF/STM/371

IWMFISTM/372

IWMFlSTMl373

IWMF/STM/374

IWMFISTM1375

IWMFISTM/376

IVVMF/STM/377

IWMFISTMI378

-IWMFISTM/379

IWMFISTMI380

IWMFETM1381

Oll24l97

01128/97

02104l97

02lO4l97

02ilOl97

02/10197

02/24/97

02124197

02127197

02127197

03/03/97

03lO3l97

03/11/97

03llli97

03117197

03/17/97

03/20/97

03120197

03131197

03131197

04/07/97

04/07/97

04/15/97

04115197

0.001 f 0.021 0.10 f 0.07

-0.038 f 0.006 0.28 f 0.08

0.005 f 0.037 -0.08 f 0.06

0.012 f 0.025 0.41 f 0.08

-0.022 f 0.004 -0.03 f 0.06

-0.003 f 0.027 0.39 f 0.08

0.0-41 f 0.023 0.10 f 0.06

-0.015 f 0.023 0.46 f 0.08

0.015 f 0.019 0.04 f 0.06

0.035 f 0.026 0.34 f 0.08

0.017 f 0.023 -0.02 f 0.06

0.001 f 0.029 0.24 f 0.08

0.012 f 0.026 0.018 .f 0.005

-0.002 f 0.026 0.47 f 0.08

-0.007 .t 0.037 -0.12 f 0.06

0.035 f 0.034 0.30 f 0.08

-0.005 f 0.026 -0.01 f 0.06

0.085 f 0.037 0.36 f 0.08

0.059 f 0.030 0.18 f 0.07

0.033 f 0.033 .0.44 f 0.09

0.129 f 0.131 0.59 f 0.63

0.07 f 0.04 0.48 f 0.74

-0.000 f 0.012 0.06 f 0.05

0.026 f 0.024 0.30 f 0.07

-0.004 f 0.026 -0.04 f 0.05

~3.16 <0.16

~2.57 co.13

0.35 f 1.04

4.2 f 0.9

0.16 f 0.48

-0.52 f 0.97

~2.93

co.15

eo.14

co.121

co.266

c2.02

~3.27

~2.04

-0.24 f 0.67

~2.77

-0.58 f 0.38

co.14

<0.14

co.15

co.14

co.17

co.13

co.15

co.139

<O.llO 54 f 15

co.14

eO.125

~0.127

co.259

0.068 f 0.054

co.161

co.144

~0.16

-0.08 f 0.05

co.12 74 i15

co.13

* ‘) ‘. s



;:.i’

Sample NO? Date Gross a

Table B.l (continued)

Gross DC 40K

IWMFISTM/382 04/l 5197

blank-D.I. H20 04122197

IWMFISTM1383 04l29l97

IVVMFISTM1384 04129197

IWMF/STM/385 05/07/97

IWMF/STM/386 05/07/97

IN,FISTM1387 05/13/97

lWMFISTM1388 05/l 3197

IWMFISTM1389 05127197

IWMFISTMI390 05127197

IWMF/STM/391 05l29197

IWMF/STM/392 05l29l97

IWMFISTMI393 06/02/97

IWMFISTMI394

IWMFISTM139i

IWMFISTM139~

IWkJFISTMl397

IWMFISTMI398’
I

IVVMFISTMI39~

IWMF/STM/400;

IWMF/STM/401:

IWMFISTM1402’

IWMF/STM/4031

IWMFISTM1404’

06/02/97

06109197

06/l 3197

06/I 3197

06/16/97

06/I 6197,

06125197

06125197

07l01197

07/01/97

0.030 f 0.026

0.012 f 0.012

0.010 f 0.017

0.048 f 0.020

-0.036 f 0.005

0.036 f 0.026

-0.012 f 0.018

0.026 f 0.018

-0.002 f 0.013

-0.025 f 0.014

-0.037 l 0.014

-0.010 f 0.026

0.059 f 0.030

-0.003 f 0.013

-0.014 f 0,003:

-0.041 f 0.026

0.044 f 0.043

0.055 f 0.050

-0.05: ‘: 0.07

0.152, i-O.107

0.03d * 0.044.

-0.005 g 0.050

-0.022 *~ 0.022

0.052 f 0.035

0.44 f 0.07

-0.01 l 0.06

-0.14 f 0.05

-0.12 f 0.06

I 0.04 f 0.06

0.27 f 0.07

-0.03 f 0.06

0.48 f 0.08

0.10 f 0.07

0.30 f 0.07

0.08 f 0.06

0.14 f 0.06

-0.08 * 0.07

0.26, f 0.07

0.05, in 0.06

0.30 4 0.08

0.07; *; 0.13

0.44 f 0.17

-0.12’ i 0.18

0.74 z, 0.26

0.35: i 0.12.

0.55: *; 0.13

0.16; & 0.07

0.44 *i 0.09

eo.37

-1.09 f 0.8

0.27 f 0.44

e3.87

1.09 f 0.67
::

c3.33

0.81 f 0.82

-1.37 f 0.83

-2.24 f 0.81

-1.14 f 0.87

0.20 f 0.40

1.12 f 0.46

co.15 co.13

~0.24 co.24

co.14 co.13

co.14 co.13

co.15

eO.24

-0.02 f 0.06
m
cn

co.24 33 f II

<0.21 ~0.23

co.24 ~0.23

~0.24 ~0.25

eO.26 co.26

~0.16

co.13

eo.13

co.12



Table B-1 (continued)

Sample No.b Date Gross a Gross p 40K 6oco 13’CS 3H

IWMFISTM1405 07/11/97

IWMF/STM/406 07/11/97

IWMFISTMI406B 09124197

IWMFISTM1407 08/l 9197

IWMFISTMMO8 08/I 9197

IWMFSTM 09/11/97

IWMFlSTMl409 09125197

IWMF/STM/410 09125197

Infiltration sump:

IWMF/INF/l80

IWMF/lNF/l82

IWTblFIINF/l84

IWMF/INFIl86

lWMFllNFll88

IWMFIINFI190

IWMFIINF/192

IWMF/INFIl94

lVVMF/lNFll96

lWMF/lNF/l98

IWvlF/lNF/200

lWMF/INF/202

IWMFIINF1204

IWMF/INF/206

IWMF/lNF/208

IWMF/INF/210

-0.170 f 0.040

0.000 f 0.040

-0.04 f 0.12

0.22 f 0.13

0.004 f 0.028

0.067 f 0.039

0.067 f 0.033

0.048 f 0.028

0.052 f 0.037

0.10 f 0.02

0.55 f 0.07

0.55 f 0.10

0.01 f 0.06

0.28 i 0.07

10/22/96 0.010 f 0.029 1.00 f 0.10

11104l96 0.026 f 0.024 0.95 f 0.10

11/14/96 0.031 f 0.038 0.34 f 0.08

11119l96 0.031 f 0.039 0.34 f 0.08

Ill26196 0.003 f 0.020 0.54 f 0.09

12102196 0.060 f 0.050 0.28 f 0.12

12/09/96 -0.023 f 0.023 0.63 i 0.08

12130196 0.004 f 0.017 0.64 f 0.09

OllO2l97 0.086 f 0.038 0.68 f 0.09

01/07/97 0.040 f 0.028 1.30 f 0.10

01/10/97 0.042 f 0.014 0.65 f 0.10

01116197 0.031 f 0.023 0.70 f 0.10

01/23/97 0.001 f 0.024 0.63 f 0.09

01124197 0.010 f 0.019 0.21 f 0.07

01128197 0.030 f 0.190 0.43 f 0.08

02/04/97 -0.015 f 0.004 0.73 f 0.09

.<4.25

e4.38

0.14 f 0.08 co.14

co.17 co.13

e4.48

~3.12

~0.16 eo.12

CO.14 co.13

e3.62 co.13 co.13

2.09 f 1.07 co.137 co.127 a3
2.63 f 0.67 ~0.089 ~0.084 in

~2.38

1.37 f 1.01

c2.89

2.20 f 0.99

c3.09

c2.59

~2.66

1.01 f 0.98

0.94 f 1.09

0.08 f 0.96

~2.82

5.91 l 0.97

0.22 f 0.87

<O.lOl <O.lOl

co.144 eo.134

co.133 ~0.128

co.133 eo.133

co.149 co.135

co.130 co.126

co.145 co.123

co.148 co.140

co.149 . co.135

co.145 ~0.124

co.142 co.137 59 f 15

co.149 co.135

co.151 co.121



IWMFllNF1214

IWTvlFIINF/2l6

WlvlFllNF/218

IWMFIINF/220

WV?vlFllNF/222

IVWvlF/INF/224

IWMF/lNF/226

IWMF/INF/228

IWMF/lNF/230

IWMF/lNF/232

IWMF/INF/234

blank-DA H20

IWMF/INF/236

IWMF/lNF/238

IWMF/INF/240

IWMF/INF/242

IWMF/INF/244

IWMF/INF/246

IWMF/lNF/248

IWTvlFIINF1250

IWMF/lNF/252

IWMF/ltiF/254

IWMF/IiiF/256

IWMF/lNF/258

Date

02/l 0197

02/24/97

02/2?/97

03/03/97

Sample No.’

IWMF/lNF/212

Gross a

Table 6.1 (continued)

Gross p 40K 6oco ‘“cs jH

03/11/97

03/I 7197

0.048 f 0.029

0.063 f 0.040

-0.028 f 0.020

0.023 f 0.023

-0.090 f 0.060

0.027 f 0.030

03/20/97

03l31197

04io7t97

04/15/97

04/22/97

04129197

04129197

05/07/97

05/13/97

05/27/97

05129197

06/02/97

06/09/97

06/13/97

06/16/97

-0.018 f 0.026

o.oi5 f 0.020

0.011 f 0.031

0.022 f 0.022

0,011 f 0.020

-0.003 f 0.028

0.63 i 0.09

0.34 f 0.07

0.76 f 0.01

0.53 f 0.10

0.64 f 0.09

0.89 f 0.11

0.59 f 0.09

0.70 f 0.09?

0.85 f 0.09

0.59 f ‘0.09

0.85 f 0.11

0.55 f 0.09

0.41 f 0.48

-1.94 * 0.96

-2.71 i 0.72

-1.75 f 0.82

-0.15 f 0.58

~2.74

1.95 f 1.14

0.96 i 1.11

1.46 f 0.62

~3.82

3.82 f 1.03

c4.00

c3.07

~3.82

1.40 f 1.36

7.59 f 1.46

0.69 f 0.08

-0.30 f 0.68

-1.07 f 0.86

0.43 f 0.46

1.66 f 0.44

c3.91

e3.14

c4.5 :

1.95 f 1.36

co.135

co.282

eO.216

co.240

co.151

co.12

co.16

co.15

co.16

co.12

<o.io
<O.i4

co.12

<0.1,4

<0.1,5

co.15

co.16

co.16

~0.25

co.14

co.13

co.14

co.12

co.16

co.12

co.127

co.274

co.242

co.222

co.175

eo.12

co.14

co.13

-0.03 f 0.05

co.1 1

co.10

co.12

co.10

co.12

eo.13

co.15

-0.02 f 0.04

-0.04 f 0.05

co.25

co.13

co.13

co.12

co.11

0.10 f 0.06

co.12

124 i16

0.048 f 0.040

0.063 i 0.033

-0.013 f 0.020

0.44 f 0.08

0.63 f 0.69

0.74' f 0.10

0.63 f 0.09

0.67 f 0.09

1.33, f 0.12'

3.14 f 0.37

1.96 f 0.35:

1.04<'* 0.18'

1.76 i 0.13

2.03 f 0.22:,

2.66 f O.li

37 f 11

07/01/97

07/11/97

08ll9197

0.011 f 0.018 *

-0.067 f 0.008

0.293 f 0.133

-0.010 f 0.104

0.021 f 0.037

0.041 f 0.039

0.030 f 0.055

0.044 f 0.037



Table B.l (continued)

Sample No.b Date Gross a Gross p 'OK %o lS7Cs 3H

IWMF-BLK

WWF-PAD 1

IWtvlF INFILTRAT

IWMF/lNF/260

French drain:
FDll1996

FDO20797

FD032697

FDO43097

FDO91097

0911 o/97

09/10~97

0911 it97

09/25/97

lll19196

02/07/97

03126197

04/30/97

0911 o/97

0.700 f 0.024 -2.30 f 0.05

-0.076 f 0.015 1.52 f 0.12

0.085 f 0.039 1.33 f 0.12

0.037 f 0.026 " 0.52 f 0.09

0.097 f 0.047- 0.14 f 0.07

0.071 f 0.033 0.19 f 0.06

0.030 f 0.035 0.11 f 0.12

0.096 f 0.041 0.09 f 0.06

-0.740 l 0.01s 0.83 f 0.06

c3.77

c4.5

e3.85

~2.40

4.2 f 1:8

-0.45 l 1.03

0.59 f 2.04

0.36 f 1.07

co.14

eO.16

co.14

co.124

~0.26

co.29

co.32

eo.13

eo.11

co.14

co.12

co.134 69 f 17

co.29 52 f 30

-0.08 f 0.08 48 f 15

co.27 56 f 15

co.12

a All data are in Becquerel per liter, mean f 1 standard error (counting error only); blank spaces indicate analysis not performed; less
than (<) data reported from ESD lab.
b IWMF = Interim Waste Management Facility; STM = stormwater; INF = infiltration; FD = French drain.
c Gross beta analysis does not include tritium.



* Y

Table B.2. Soil radionuclide  data from the IWMF area?

Sample No. Date Gross a Gross p %o ‘37cs 40K

IWMFI 09/15/97 450 f 165 660 f 140 co.220 co.265 990 f 40

IWMF2 09/15/97 175 f 85 340 f ‘115 ~0.242 eo.250 930 f 40

IWMF3 09/15/97 290 f 110 760 f 135 2.9 f 1.1 4.6 f 1.2 710 f 35

IWMF4 09/15/97 430 f 165 290 f 110 co.250 co.235 650 f 30

IWMFS 09/1,5/97 390 f 155 1200 f 160 co.225 co.265 750 f 40

IWMFG 09/15/97 210 f 85 540 f 130 co.235 co.232 880 f 40

IWMF7 09/;5/97 $10, f 170 710 f 130 cq.228 cd.254 1000 * 110

IWMFB 09115197 190 f 90 1300 f 190 co.244 co.285 770 f 40

IWMFS 09/i5/97 420 f 155 890 f 155 co.222 2.8 f 1.9 760 f 40

IWMFIO ’09115’97 550 f 175 630 f 140 co.225 co.275 1300 f 110.

a All data are in Bqlkg,  mean f standard error (counting error only).



Table B.3. Runoff samples from the Hillcut  Disposal Test Facility.’

Date Gross a Gross pb 40K ‘Oco 13’cs

Pad runoff:
11/26/96 0.024iO.023
12/02/96 0.018*0.041
12/23/96 0.033~0.031
01/04/97 0.064~0.030
01/16/97 0.005~0.039
03/03/97 0.014*0.022
03/04/97 0.027zt00.019
03/26/97 0.004&0.020
05/27/97 0.003*0.020
06/16/97 0.366zt0.150

Underpad runoff:
12/23/96 0.035&0.023
01/16/97 -0.005&0.030
03/03/97 0.044&0.032
03/04/97 0.017&0.025
06/16/97 0.207&0.100

0.68iO.09
0.75io.15
0.77*0.10
0.39*0.10
0.69kO.16
0.52*0.09
0.54kO.08
0.21~0.06
0.55*0.09
1.78*0.30

0.49*0.15
0.41 kO.16
0.27&0.09
0.24iO.08
0.07*0.29

~2.53
e2.17
c4.95
c3.50

0.47* 1.81
4.36i0.69

~5.85
c3.77
c5.57
~2.77

1.61*1.20
c5.59
c3.92

~6.40

co.14
co.13
co.35
eO.25
qo.29

co.084
co.50
co.32
co.19
co.28

eO.24
co.31
qO.36

eO.46

eO.16
co.11
co.21
co.21
eO.24
~0.082
~0.48
co.31
co.24
co.22

co.23
~0.26
co.39

co.52

a All data arein Bq/L,  mean f 1 standard error(counting error only); blank spaces indicate not
analysis not performed.
'Gross beta analysis does not includetritium.
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B-l 1
./d q ,_ * _..._  ITABLE B.4. seAMPLEs*FROM  s\nisj&  gm.(@jRTR.  s‘cl~~s”

-.- *a a.,  -,, a,“^/?..  .v L” .,~,  _“., “. ./ , I”,~~.,,~~~‘~~,%~  ‘4 4bi- ;,>,  .‘L~.,~:c.,:~~,~.~-~ll;.dr:  ,*.i*“l  ., : . I : * ,.. .
Date Gross a Gross f3” 40K s”co ‘=‘cs

/.. j I , (_ , -. ” “,/  ~rrll.li*;r;  &--.*‘v”.  ,.._, ,a i,. -Xiii*  d; ._ /_I ‘v. \ 1

7826-l
1 O/03/96 1.24 f 0.89 co.11 eO.11
12/10;196 0.022 i"' ij.026 O.i$ f 0.07 ~5.56 '~0.24 _ eO.23
01/15/97 0.023 f 0.033 0.02 f 0.06 . 0.11 f 1.67 co.30 eo.31
02/19/97 0.070 f 0.042 -0.05 f 0.06 '- 4.22 f 1.42 co.30 ~0.26
03/18/97 -0.014 f 0.019 0.21 f 0.07 e6.18 <OS1 co.53
04124197 0.030 f 0.030 0.23 i 0.14 c3.05 co.15 co.13
05/20/97 OLO90  f 0.040 0.09 f 0.06 ~8.11 ~0.24 ~0.26
06123197 0.040 f 0.030

o.d"s"‘"~~*  o.o~ ,- olg7.‘g '~1*81  .. & 32 " -I ',

07/25/97
o.ogo ~ ,.o:040 n..s6#  'g o*b8

<o i5‘.
I -. 1 ,* <je46 I . _. ,._ _\. ) :. ,

go.29
08/21/9?'

-o.~20 ~ ,;a.E%30 I_ . b:‘.&&"“;~,d;16b .*#.r i--, 1. d&y . & '^ i#",-  ---'"'"  "'*a ." co.21
~0.25

<o:25  .

09/22/97 0.004 f 0.630 0.11 ' i 0.07 c7.56 co.25 co.25

7826-2 .- --
12110196 0.100 i 0.050

..g:ji  .‘* ;:~;069  .‘.'- I* '--
: 4.56 co.26 ~0.24. '

04/24/97 0.050 f o.fJ30 0.08 f 0.06 <5:85 ~(I.27 co.22
06/23/97 -O.O2()  it' 6.020 "'~j6 ‘f '0.67  ‘ c7.0 ~0.61 ~0.58
07125197 0.030 f '0.030 0 . 2 4  f 0 . 0 6 d7.40 ~0.25 co.22
08/21/97 0.030 f' 0.040 0.34 f 0.07 c4.35 co.16 co.13

7834-l
12/10/96 -0.005 f ,0.027 0.18 f 0.13 4.96_". co.24 co.24
01/15/97 0.110 f ‘d.050 0.18 f 0.07 e5.44 co.24 x0.23
02/l  9197 -I -O.Oj7 &:"e.&OfJ6 '^'0.26"k  'iii?8 5.30 f 1.67 ~0.25 eO.25
03/18/97 0.085 i 0.046 0.33 f 0.08 ~2.75 qO.28 co.27
04/24/97 0.030 f @?O 0.24 f 0.06' e7.81 co.28

'05/20/97 .0.080 i 9:040 0.44‘ 'i 0.08 I.49 &- 2.18 <O.i9
06123197 0.120 f 0.040 0.4 f ii&l ;, -6.99 I.‘28 dl.38
07/25/97 -0.040 i'., q.g20 0.44 b.di

+
f c7.19 co.28

08/21/97 0.060 f C&D40 6.37 f '0.07 eo.40 <I .91
09122197 0.060 f O.b40 0.59 i 0.09 ~4.56 qO.16" '.._ '.,

co.28
co.20
co.29
co.26
cl.66
co.15



Date Gross a

B-12

TABLE B.4 (continued)

Gross pb 40K

e

4

6oco ‘j’Cs

12/10/96 0.090 f 0.055
01/15/97 0.014 f 0.030
02/I 9197 0.044 f 0.03i
03118197 0.032 f 0.030
04124197 0.078 f '0.040
05/20/97 0.040 f 0.030
06123197 0.000 f 0.040
07m397 0.040 f 0.040
08121197 0.080 f 0.040
09/22/97 0.090 f 0.040

12110196
01/15/97
02/19/97
03118197
04124197
05/20/97
06123197
07125197
08/21/97
09122197

12/10/96
01/15/97
02/19/97
03/18/97
04124197
05/20/97
06123197
07125197
08/21/97
09122197

0.020 f 0.050
-0.012 * 0.030
0.030 f 0.032
0.026 f 0.024
-0.060 f 0.020
0.020 f 0.030
0.010 f 0.020
0.020 f 0.030
0.140 f 0.050
0.040 f 0.030

0.260 f 0.090
0.600 i 0.105
0.559 f 0.100
0.329 f 0.072
0.140 f 0.050
0.280 f 0.150
0.240 f 0.070
0.670 f 0.130
0.440 f 0.090
0.520 f 0.110

7834-2
0.16 f 0.13 ~2.56
0.09 + 0.06
0.11 f 0.07 5.33 f 1.,62
0.13 f 0.07 ~2.72
0.05 i 0.06 c6.95
0.18 f 0.07 ~7.88
0.15 f 0.07 ~6.73
0.26 f 0.07 ~7.85
0.48 f 0.07 c8.18
0.59 f 0.09 x4.61

* 7834-3
1.30 f 0.20 3.73 f .1.09
1.40 f 0.10 2.02 f 1.89
1.40 f 0.10 6.00 f 1.49
1.22 f 0.11 c3.55
1.15 f 0.11 e7.59
1.29 f 0.12 1.70 f 2.12
1.44 f 0.07 0.03 f 1.19
1.44 f 0.12 c8.08
1.55 f 0.13 c8.66
2.03 f 0.15 0.13 i 2.17

7834-4
0.57 f 0.15 c6.18
3.06 f 0.15 2118 zt 1:86
2.60 f 0.15 4.14 f 0.96
2.15 f 0.14 2.19 f 1.90
2.37 f 0.15 ~8.27
1.76 f 0.13 1.54 f 1.32
3.44 f 0.17 3.37 f 1.04
3.70 f 0.18 2.90 f 2.59
3.70 f 0.18 <8:81
4.07 f 0.20 c7.79

co.14

~0.23
co.27
eo.33
co.33
co.47
~0.25
co.31
eO.16

co.16
co.28
co.34
eO.28
qO.24
co.22
co.20
eo.33
co.30
~0.25

x0.29
ko.29
co.30
co.30
<O.i2
~0.32
co.31
~0.28
x0.30
eO.28

co.14

co.27
co.26
~0.25

0.19 f 0.14
co.55
co.22
co.29 .
co.14

co.14
~0.24

b

~0.24
co.27 F

co.23
eO.26
x0.17
eo.21
c2.20
co.20

co.28
~0.27
co.27
co.25
~0.23
co.04
co.31 *

co.26
co.23 e
co.21



12/10/96 0.460 f 0.465 46.00 f 1.50 70.6 f 2.9 CO.34 co.3201/15/97 -0.470 f 0.255 72.0‘6 -j: ,-.-  250"w  ..,. I".~ 8"4;5,"z ""4.i -,. ;,. <6*44 _ o..l * o.18

02/19/97 1.800 f '6.850 53.00 f 3.00 71.2 k 3.6 co.36 0.50 f 0.16
03/18/97 0.555 f 0.536 59.19 f 3.33 53.2 f 2.5 eo.40 %. O.Q7 0.08*i
04/24/97 -0.060 f 0.330 48.09 $ 3.i4 : 1., ,;05/20/97 “-b.+8CT --cr.440 63*1'

.* 2.0
<de26 0.34% '0.08i f _, ,,.I. ;,. ,. . _. 38 . <ii 2736.10 ".. _I

1.85 55.6 i en aA06123197 -o.550 i g.20D. 51 . . . .7g . ‘^ _; * . . . . 2.'cjs"' - 461, I. +" ,- i
07125197 ', b"y& .. d, ‘& , .2 .qg$. #* ..:.' : p<

08121197 -0.2io f C-570 9'
' Radionuclide data tire  in

-7--r .-.--.. -

analysis not performed.
*Gross beta analysis does not includetritium.

,.



Table 8.5. SWSA 5 North groundwater radionuclide dake

Well Gross a Gross pb ‘l’cs 6oco *Tim “‘Am

513 0.020 f 0.020 0.31 f 0.08
514 0.031 f 0.030 0.18 f 0.06
516 6.3 f 0.4 0.52 f 0.09
517 0.017 f 0.020 0.17 f 0.07
518 0.022 f 0.020 0.22 f 0.08
519 0.001 f 0.003 0.08 f 0.06
520 0.026 f 0.030 0.16 f 0.09
521 0.013 f 0.011 0.86 f 0.10
522 -0.030 f 0.018 0.17 f 0.08
523 0.044 f 0.031 -0.037 f 0.059
524 -0.050 f 0.020 0.13 f 0.07
525 0.048 f 0.022 0.10 f 0.06
708 0.060 f 0.040 0.020 f 0.060
715 0.048 f 0.034 0.22 f 0.06
716 0.030 f 0.030 0.25 f 0.07

eo.149
<0.255
~0.276
co.202
co.227
co.352
co.223
eo.329
qO.250
eO.225
~0.240
co.225
eo.122
x0.214
co.254

~0.136
co.232
~0.255
~0.272
~0.242
co.310
~0.278
co.315
co.225
eO.278
eO.323
co.276
co.143
~0.28‘9
co.329

0.000 f 0.003 -0.003 f 0.002
-0.003 f 0.004 0.005 f 0.004

5.6 f 0.3 0.026 f 0.006
-0.016 f 0.006 0.002 f 0.003
0.001 f 0.003 -0.003 f 0.005
-0.010 f 0.009 0.010 f 0.008
0.002 f 0.003 -0.009 f 0.010
0.005 f 0.002 0.003 f 0.001
0.001 f 0.003 0.011 f 0.008
0.001 f 0.001 0.005 f 0.002
0.010 f 0.014 0.012 f 0.010
-0.008 f 0.002 0.002 f 0.000
0.000 f 0.003 0.000 f 0.003 ?
0.005 f 0.007 0.003 f 0.006 5=
0.010 f 0.003 0.002 f 0.004

a All data arein Becquerel per liter, mean f 1 standard error(counting error only).
b Gross beta analysis does not includetritium.

Table B.6. Radionuclide data for SWSA 5 N seeps.B

Seep Gross a Gross pb 13’Cs

258 0.21 f 0.08 0.008 f 0.002 0.15 f 0.06 0.36 f 0.10 eO.266 eO.288

"All data are in Becquerel per liter, mean f 1 standard error(counting error only).
c Gross beta analysis does not include tritium.



Table B.7. Analytical data for SWSA 5 N groundwater samples!

Well Br Cl F NO3 SO4  Al Ba Ca Fe K Mg Mn Na Si Sr Zn

513

514

516

517

518518

519519

520520

521521

522522

523

524

525

708

715

716

co.1

CO.1

<O.l

co.1

co.1

eo.1

co.1

co.1

co.1

co.1

co.1

co.1

co.1

co.1

co.13

3.7

5.2

3.2

6.7

3.2

3.8

5.0

32

2.2

1.6

7.7

9.5

2.6

3.3

0.88

co.1

co.1

co.1

co.1

co.1

co.1

co.1

<O.l

co.1

CO.1

0.98

<O.l

eo.1

<O.l

0.13

0.33

0.86

16

0.51

2.1

0.32

1.6

0.25

2.1

1.1

co.1

5.2

co.1

1.8

0.51

16

22

31

323

178

42

48

980

195

32

37

23

35

56

8.6

co.05 0.16

eo.05 0.14

<0.05 0.22

co.05 0.04

eo.05 0.12

co.05 0.18

co.05 0.33

co.05 0.08

0.12 0.10

co.05 0.12

co.05 0.07

co.05 0.18

co.05 0.13

co.05 0.10

co.05 0.04

59

76

98

118

102

118

114

325

62

166

58

110

83

95

42

eo.10 c2.0

co.10 2.7

co.10 <2.0

co.10 2.1

co.10 3.2

qo.10 3.6

co.10 c2.0

1.8 4.8

CO.10 3.6

0.06 c2.0

0.90 3.3

x0.10 c2.0

CO.05 2.5

<0.05 2.9

0.74 13.4

7.3

12

14

52

49

22

10

110

9.5

15

10

22

12

23

2.7

0.020

0.013

0.03

0.23

0.11

0.08

0.69

3.1

0.008

0.13

0.41

0.42

1.2

0.25

0.07

5.p

5.4

14

21

13

6.7

5.4

56

16

6.3

62

23

5.6

5.1

2.2

7.6

8.2

7.1

6.9

4.0

4.2

9.8

10

5.2

5.5

6.6

7.2

4.0

4.8

3.0

0.17

0.25

0.11

0.32

0.22

0.14

0.11

0.26

0.45

0.36

0.33

0.20

0.26

0.44

0.17

0.020

0.011

0.007

0.008

0.012

0.011

0.022

0.008

0.029

0.010
?

z
0.030

0.023

0.078

0.008

0.02

8 All data are in mg/L.
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