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lartman, Mary J

From: Furman, Marvin J

Sent:  Thursday, May 08, 2003 9:39 AM

To: Goswami, Dibakar; Caggiano, Joseph

Cc: Morse, John G; Luttrell, Stuart P; Hartman, Mary J

Subject: RCRA QUARTERLY GROUNDWATER MONITORING REPORT

Please find attached for your information the RCRA Groundwater Monitoring Report for the period October
through December 2002. This report is by exception; that is, information and discussion addresses only those
facilities where issues and anomalies were identified during the reporting period. Groundwater monitoring data
for this reporting period for the facilities not addressed in this report are available for your inspection. A
comprehensive treatment of the groundwater monitoring data for all of the facilities is presented in the annual
report. Also included is the quality control information for the reported data.
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JARTERLY RESOURCE CONSERVATION AND RECOVERY ACT
GROUNDWATER MONITORING DATA FOR THE PERIOD
OCTOBER THROUGH DECEMBER 2002.

Sevente Resource Conservation and Recovery Act of 1976 (RCRA) sites' were sampled during the
reporting quarter, as sted in Table 1. Sampled sites include seven monitored under groundwater
indicator evaluation (“detection”) programs [40 CFR 265.93(b)], eight monitored under groundwater
qu ty assessment programs [40 CFR 265.93(d)], and two monitored under final-status groundwater
corrective action programs [WAC 173-303-645(11)].

npa itration Lim"

Contamination indicator parameter data (pH, specific conductance, total organic halides, and total organic
carbon) from downg lient wells were compared to background values at sites monitored under interim-
status, indicator evaluation requirements, as described in 40 CFR 265.93. The 216-A-29 Ditch, the 216-
B-63 -ench, LLWMA 1, LLWMA 2, and WMA A-Ax had an exceedance in a downgradient well during
the quarter, but none of these appears to indicate dangerous waste contamination from the RCRA sites, as
explained below.

216-A-29 Ditch: Average concentration of specific conductance in downgradient wells 299-E25-35 (341
uS/cm) and 299-E25-48 (408.5 uS/cm) continued to exceed the critical mean value of 265 uS/cm in
October. Also, specific conductance (based on one measurement) in another downgradient well, 299-
E26-13, was at the critical mean level of 265 uS/cm. The exceedances in wells 299-E25-35 and 299-E25-
48 werer orted earlier. The rise in specific conductance has been attributed to non-hazardous
constituents, sulfate, « cium, and sodium (Thompson, 2000). No fur r action is necessary.

i »B-63 Trench: Average pH in downgradient well 299-E33-37 (8.49) exceeded the upper critical
mean limit of 8.44 (recently revised for fiscal year 2003 comparisons) in October. The October pH value
did not represent an increase, but the revised critical range is narrower than the previous critic. range.
Specific conductance (average of 330 uS/cm) remained below the critical mean of 519 uS/cm but has
shown an increasing trend since 1998. Verification sampling for pH was conducted in early April, 2003.
Two sets of quadruplicate pH measurements were below the critical mean value (the set of field
quadruplicate measurements averaged 8.30). Detection monitoring will continue.

LLWMA 1: Specific conductance in downgradient well 299-E33-34 (average of replicates = 1,051
uS/cm) continued to exceed the critical mean of 683 uS/cm in December. An exceedance in 299-E33-34
was reported earlier, along with assessment results (Furman, 1999). Specific conductance peaked at
1,284 uS/cm on 12/6/01 and is now decreasing. Nitrate, sulfate, calcium, and sodium are all elevated in
this well and follow a pattern similar to specific conductance. Because no waste has been placed in the
northern portion of the waste management area and there is a known nitrate plume from an upgradient
source (cribs located to the east), verification sampling is not necessary.

LLW! \2: In October 2002, replicate average results of specific conductance, TOC, and TOX in
upgradient well 299-E34-7 (2,452 uS/cm, 5,380 ug/L, and 24.0 ug/L respectively) continued to exceed the

! A site is a Treatment, Storage, and/or Disposal (TSD) unit or a waste management area associated with a TSD unit.
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critic mean values of these parameters (1,082 uS/cm, 2,110 ug/L, and 11.72 ug/L). The rise in specific
conductance is attributable mainly to chloride (356 mg/L), calcium (339 mg/L), nitrate (145 mg/L), and
sulfate (655 mg/L). Contributor(s) to the elevated TOC and TOX are under continuing investigations.
This w«  was sampled for an extensive list of Appendix IX waste and other constituents this quarter. The
only Appendix IX organic compound detected was a low level of endrin aldehyde (0.08 ug/L). This
compound is an impurity or breakdown product of the pesticide, endrin. Oil and grease were not detected
although they were detected previously. Because the indicator parameter exceedances occurred in an
upgradient well, assessment monitoring is not required.

SST WMA A-AX: The average of pH measurements from downgradient well 299-E25-46 (6.81) was
below the lower limit of the critical range [6.82, 9.54] in December. The samples were collected at the
end of an extended purge, and pH dropped during the purge period. Verification sampling for pH was
conducted in early April, with two sets of four measurements. The average value for each of the two sets
was 7.0, which is within the critical mean range. Detection monitoring will continue. The chromium
concentration in this well incr ~ d sharply from 281 ug/L (6/5/02) to 6,250 ug/L (12/11/02). Similar
pal  1s also were observed for1  ganese and nickel, it not iron. The mdwater project will
continue to monitor trends in these constituents.

SST WMA C: The current direction of groundwater flow beneath this waste management area is toward
the southwest, as stated in a recent interim change notice (Narbutovskih, 2002). Well 299-E27-7 is now
the only upgradient well, and specific conductance is rising steadily in this well. The elevated specific
conductance in well 299-E27-7 is due to increasing sulfate, calcium, nitrate, and sodium. A critical mean
for specific conductance cannot be calculated using data from this well until four quarters of stable data
are available. Consequently, no upgradient/downgradient comparisons will be made until four quarters of
stable data are obtained from well 299-E27-7 or from a new upgradient well to be drilled later this year.

Wells Not Sam] :d as Scheduled

Seven wells that were scheduled to be sampled for RCRA during the reporting period were not sampled
as scheduled. Most of these wells were sampled the next quarter; one w  is dry. Table 2 lists the wells
that were not sampled as scheduled, and the reason why.

Status of Assessment Programs

This section describes the seven RCRA sites currently monitored under groundwater quality assessment.
Discussions of waste constituents not regulated under RCRA (e.g., radionuclides) are included where the
information may provide further insight regarding the source and migration of dangerous waste
constituents in groundwater.
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Tehl=2 Wells Not Sampled as Sch~duled Durin~ T™1y-September 200?

Well KCRA Site Date Date Reason delayea or not sampiea
Scheduled Sampled
2997743 LLWMA 2 10/7/2002 - Dry well.
299-W15-763 WMA TX-TY 11/18/2002 1/8/2003  Electrical problems.
299-W15-765 WMA TX-TY 11/18/2002 1/8/2003 Electrical problems.
299-W22-44 WMA S-SX 12/2003 1/16/2003  Scheduling conflict with tank farms
' support delayed sampling until
January 2003.
299-W23-19 WMA S-SX  12/2003 "1/16/2003  Scheduling conflict with tank farms
support delayed sampling until
January 2003.
399-1 1 300 APT 12/2002 1/2/2003  Samplers behind schedule; minor
delay.
699-36-70A 216-U-12 Crib 12/2003 1/8/2003  Samplers behind schedule; minor
. delay.
Single-Shell Tanks Waste Management Area — ]
WMA-B-BX

B-BX-BY: There was no apparent change in the
direction or rate of groundwater flow during the
reporting period. Based on in situ measurements,
the groundwater is nearly stagnant in the north part
of the waste management area, flowing slowly to

the sou

vest. In the southern half, it flows

towards the south-southeast to southeast with a

faster flow rate.

In general, nitrate concentrations appear to be
increasing beneath most of the WMA. For
example, in the northern part of the 241-BY Tank
Farm in well 299-E33-9, levels have increased
from 100 mg/L in August 2002 to 130 mg/L in
December 2002. A sharp increase was seen under
the BY cribs in well 299-E33-7, as nitrate levels

rose from 602 mg/L to 735 mg/L. The recent value is close

* E33-39

‘ér3315
<9£ Crib
v/ ¢E3317
£33-18

) the maximum value seen in the 1990s,

which was 748 mg/L (August 2001, well 299-E33-7). At the B-8 Crib, nitrate also increased from 589
mg/L (August) to 624 mg/L (November). The lowest nitrate concentration, found in the southeast corner

of the WMA, increased slightly from 8.8 mg/L in August 2002 to 9.7 mg/L in Decembel

levels continue to rise slowly in the southwest corner of the site, with values approaching the

)02. Nitrate
iking

water standard of 45 mg/L in well 299-E33-43 (37 mg/L in November 2002).

Elevated cyanide is found in the groundwater under the BY cribs, west to well 299-E33-26 and south to
the northern part of the 241-BY Tank Farm. Cyanide levels decreased slightly during the reporting
period, ranging from 235 ug/L under the BY cribs to 22 ug/L under the tank farm. The drinking water
standard is 200 ug/L.

The nitrite concentration increased in well 299-E33-44 in the central part of the waste management area,
from 122 ug/L in August 2002 to 394 ug/L for November 2002. Nitrite is not usually found in the
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groundwater, probably because it oxidizes to nitrate before it can be detected. However if reducing
conditions exist, as might be caused by microbial action, nitrite in the groundwater might be expected.
! ‘asurements for dissolved oxygen and reduction-oxidation potential have been added to the sampling
schedule for this well to provide more insight to the causes of the localized nitrite concentrations.

Single-Shell Tanks Waste Management Area S-SX:
Groundwater beneath this site is contaminated with
hexavalent chromium attributed to two general source
areas within the waste management area. All analytical
results from groundwater samples collected in

Decer. :r 2002 were on trend. The water table
continued to decline, but the gradient and flow
direction are stable with the interpreted flow direction
to the east.

The northern cont:  nant plume, with an apparent
source in S Tank Farm and passing through well 299-
W22-48, remained stable during the quarter.
Chromium and nitrate concentrations in well 299-W22-
48 remained constant for the quarter. The bulk of the
contaminant plume is limited to between well 299-
W22-44 on the north and 299-W22-81 on the south.
The plume may be expanding laterally, based on
increasing chromium concentrations in well 299-W22-
81 for the past two quarterly sampling periods.

The contaminant plume migrating from the SX

ik Farm  the southern portion of the waste
management area continues to spread slowly
downgradient. This plume is comprised of
chromium and the non-dangerous constituent
nitrate, just as the S Tank Farm plume to the
north. Cor rmation that the chromium appears
to have reached well 299-W22-83, the farthest
monitoring well downgradient in the network,
in the last quarter as reported previously, is
indicated by the :nd (see Figure 1), and the
chromium concentration at this location has
continued to rise in a typical breakthrough
response. The northern margin of the plume
continued to be defined by wells 299-W22-49
and 299-W22-82, where nitrate concentrations
were at levels much lower than in wells to the
south.
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Figure 1. Chromium Concentrations in Wells 299-W22-46, Near
Tank Farm, and 299-W22-83, Farther from Tank Farm.
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Sampling of wells 299-W22-44 and 299-W23-19 was delayed until January 2003, a several week delay
from the routine schedule, because tank farm support could not be scheduled during the reporting quarter.
1ese wells can be sampled only with support from tank farm personnel. Results from the January

sampling will be presented in the next report.









Nitrate is not a reg1 ited, dangerous waste
constituent. However, nitrate concentrations

increased in most wells and remained above the

inking water standard in all wells in the
WMA T network during the reporting period.
The highest reported concentrations of nitrate
were in upgradient wells 299-W10-28, where
nitrate increased from 1,460 mg/L in August
2002 to 1,990 mg/L in November 2002, and in
well 299-W10-4, where nitrate increased from
1,740 n 'L (August 2002) to 2,090 mg/L.

Nitrate concentrations in all monitoring wells
except 299-W11-39 on the do
side of WMA T are between 145 mg/L (well
299-W11-12) and 770 mg/L (well 299-W11-
42).

Fluoride is not a regulated, dangerous waste
constituent. During the reporting period, three
wells exceeded the Washington State drinking
water standard for fluoride (4.0 mg/L). Two o
these wells are at the northeast corner of the
WMA (wells 299-W10-23 and 299-W10-24),
where concentrations ranged between 4.1 and
4.3 mg/L and one well is on the
downgradient, east side of the WMA (w
299-W11-42), where the concentration was
4.0 mg/L. Fluoride levels greater than 2.0
mg/L were detected in four other wells.

These are 299-W10-4, located upgradient

of the WMA, 299-W10-8, in the

northeast corner of the WMA, and wells
299-W11-40 and 299-W11-41, east
(downgradient) of the WMA.

WMA TX-TY

Chromium is the only dangerous-waste
constituent that has been detected in
groundwater beneath WMA TX-TY and
may be from a source within the WMA.
Chromium exceeded the drinking water
standard of 100 pg/L in one well at

WMA TX-TY; well 299-W14-13 (Figure
4). The chromium concentration in that well
was 427 pg/L during the reporting quarter, a
substantial increase from the previous quarter
concentration of 361 pug/L. The chromium

mradient (east)
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Figure 3. Chromium Plume at Waste Management
Areas T and TX-TY, October-December 2002.
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Figure 4. Chromium in Filtered Samples from Well
299-W14-12 and Its Replacement, 299-W14-13.
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concentratior  1s been above the drinking water standard since the well was first sampled in December
1998 and the concentration has been increasing since May 2001. The vertical distribution of chromium in
the screened interval of the aquifer at well 299-W14-13 is describec :low.

Nitrate is not a regulated dangerous waste constituent. However, nitrate continued to exceed the drinking
water standard (45 mg/L) in all wells in the WMA TX-TY monitoring network except 299-W15-763
during the reporting quarter. Well 299-W15-763 is located south of the WMA and has had anomalou -
low (compared to other wells at WMA TX-TY) nitrate concentrations since the well was drilled in 2001.
The highest nitrate concentration was found in well 299-W14-13 in the central part of the east side of the
WMA. The nitrate concentration in this well was 487 mg/L in November 2002, up substantially from 324
mg/L in August 2002. The regional nitrate plume at WMA TX-TY is attributed to past disposal practices
at facilities associated with the Plutonium Finishing Plant and T Plant. The relatively high nitrate at well
299-W14-13 may be due to one, or a combination of, nearby liquid disposal facilities and WMA TX . (.
The vertical distribution of nitrate in well 299-W14-13 is discussed below.

Mangar e concentrations exceed the groundwater standard of 50 pug/L in wells 299-W10Q ~7 (249 pg/L)
an 299-W14-18 (101 pg/L). Manganese has been steadily decreasing in both wells since they were
drilled in2001. 1e high nganese is thought to be an artifact of drilling. Manganese also exceeded the
groundwater standard in all samples obtained during drilling of new wells 299-W14-19 and 299-W15-44.
Other analytical results from samples from the new wells are discussed below.

Vertical Sampling in Well 299-W14-13.

Well 299-W14-13 has the highest concentrations of chromium and several other constituents at WMA
TX-TY. Previous investigations suggest that some constituents may be stratified with depth in the
aquifer. A multi-level, dialysis sampling device was used in the well to investigate the possible
stratification. Groundwater samples were collected at approximately 1.5-meter intervals throughout the
screened interval of the well. The dialysis sampler was left in the well for one month for equilibration
with the groundwater. The samples were analyzed for ICP metals and anions in late 2002.

The shallowest sample taken with the dialysis device was at about 1 meter below the water table. A
follow-up sample was taken at about 4 centimeters below the water table during February 2003 for
laboratory and field analysis of chromium and field analysis of nitrate’.

Figure 5 shows anion concentrations versus depth in the screened interval of well 299-W14-13. The
anion concentrations in the well were fairly consistent throughout most of the screened interval with the
exception « 2 “high” at about 2.5 meters below the water table. The pumped concentrations of chloride,
fluoride, and sulfate are similar to the dialysis concentrations (except at the 2.5 meter depth). The
concentrations of chloride and sulfate are several times greater than natural background (background for
chloride is ~5 to 10 mg/L and background for sulfate is ~ 30 to 40 mg/L). Sulfate is the dominant anion
throughout most of the screened interval.

2 The 4 cm sample was collected with a mini-bailer device constructed by securing a piece of 5/8 inch tygon tubing
around an electrical tape. The tubing was sealed at the top and bottom with the exception of a small slit cut in the
top of the tubing to allow water to enter. The device was lowered through the port in the pump landing plate used
for water level measurements. The device was lowered until the electrical tape encountered groundwater and then
lowered until the slit was 4 cm below the water table. The results of the test show that this device can be used to
obtain shallow, depth discrete samples without the time and expense to remove and replace the sampling pump.
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F° re Anion concentrations versus depth below the water table in the screened
interval of well 299-W14-13. Concentrations connected by solid lines are ~ »m
samples collected by the multi-level dialysis device. Solid squares are concentrations
from routine, quarterly pumped samples (August and November 2002). The depth of
the solid squares is at the depth of the pump intake. The solid triangle is the nitrate
concentration from the mini-bailer sample.

Nitrate showed a concentration distribution in the upper part of the aquifer different from the distributions
of the other anions (and different than most major cations). The dialysis data show that the nitrate
concentration increased upward from ~ 4 to ~ 1 meter below the water table. The mini-bailed sample,
from 4 centimeters below the water table, showed a marked increase in nitrate concentration compared to
the dialysis samples. Thus, there was a large nitrate concentration gradient in the screened interval of
well 299-W14-13, with the highest concentrations coming from the uppermost part of the aquifer. The
routine, quarterly pumped samples seem to represent a mixture of the shallow, high nitrate-bearing water
with the deeper water with lower nitrate concentrations.

The dialysis data for chromium (Figure 6) show a fairly constant chromium concentration throughout the
screened interval. The chromium concentrations in pumped samples, however, were lower than the
concentrations measured in the dialysis samples. This suggests that the pumped samples incorporate
some lower chromium-bearing water. The source of the lower chromium water is not known.

10
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Figure 6. Chromium concentrations versus depth below the water table in the screened interval of
well 299-W14-13. Concentrations connected by solid lines are from samples collected by the
multi-level dialysis device. Solid squares are concentrations from routine, quarterly pumped
samples (August and November 2002). The depth of the solid squares is at the depth of the pump
intake. Triangles are the chromium concentration measured in the mini-bailer sample.

It was previously thought that chromium concentrations were higher at depth in the aquifer at well 299-
W14-13, than near the water table (Horton 2002). This was based on comparing chromium
concentrations in well 299-W14-12 (now dry) with chromium concentrations in deeper, replacement well
299-W14-13. The two wells are about 2 meters apart, horizontally. The concentration of chromium in
the last sample from well 299-W14-12 was about 45 pg/L and was thought to represent the concentration
of chromium at the top of the aquifer. The first sample from replacement well 299-W14-13 contained
180 pg  chromium, which was considered to represent the chromium concentration throughout the
screened interval which extends to ~10 meters below the water table.

The more recent multi-level dialysis sampler data do not support the previous conclusion. The dialysis
and mini-bailer data suggest that chromium is in greater concentration at the water table than deeper in
the aquifer.

Two other factors must be considered when interpreting contaminant distribution in the aquifer at well
299-W14-13. First, there is downward vertical flow within the well bore of about 0.01 m/min (Spane et
al. 2001). Second, trend plots show that the concentrations of most contaminants, major metals, and
anions all track each other through time (Horton, 2002). This seems to require simultaneous dilution
imposed on all constituents during purging and sampling regardless of any existing vertical stratification.

Taken as a whole, the data from well 299-W14-13 are very difficult to interpret. The complexities in the

data seem to require some combination of 1) multiple sources of water in the well, 2) contaminant sources
at different distances from the well, 3) vertical variations in hydrogeologic properties of the aquifer in the

11
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screened interval, and 4) water sources that vary through time (overall periods of dilution). The
interpretation of recently acquired data from well 299-W14-13 will continue.

New Wi s at WMA TX-TY

Two new wells were drilled at WMA TX-TY in October 2002 in fulfillment of Tri-Party Agreement
milestone M-24-00N: wells 299-W14-19 and 299-W15-44. Well 299-W14-19 is located east of the
central part of the 241-TX tank farm and is a downgradient well, filling a gap in the monitoring network
betweenv 299-W14-14 and 299-W14-6. Well 299-W15-44 is located at the southwest corner of the
241-TX tank farm, in an area where groundwater flow has been artificially altered toward the southwest
by the 200-ZP-1 pump-and-treat operation. R
Seven air-lifted slurries of sediment and groundwater were collected during drilling of each of the new
boreholes. Samples were collec  at about 20-foot intervals beginning near the water table and
continuing to about 120 feet below the water table. The slurries were allowed to settle overnight and the
oundwater was decanted into sample jars for analyses of metals, anions, technetium-99 and tritium.

In addition to laboratory analyses, aliquots of the slurry samples were collected for analyses of nitrate and
specific conductance by field methods. Some groundwater samples also were collected by decanting
groundwater from the archived grab samples of sediment. Finally, a few samples were collected for
nitrate analyses by extracting soluble nitrate from archived sediment. The extractions were made by
adding a known amount of deionized water to a known amount of sediment, shaking the mixture, and
decanting the solution. The concentrations of nitrate in the extracts were corrected for dilution and for the
moisture content of the sediment.

Analytical results for chromium,

the Only identified regulated Nitrate Concentration (mg/L)
dangerous waste constituent 0 50 100 150 200 250 300
associated with WMA TX-TY, 200 ' ' ' -

were below detection limits in all
samples frombo  wells.
Analytical results for several non-
regulated metals and for some of
the anions showed concentration
variations with depth in the aquifer.
igure 7 shows an example using
the results of the field analyses for
nitrate from well 299-W14-19,
The laboratory results also are

220
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laboratory and field analyses were

in relatively good agreement 360

except for the sample from 305 ft

below the surface (80 feet below Figure 7. Nitrate concentrations versus depth in new well 299-

the water table). The nitrate data in W14-19.
Figure 7 >w a maximum nitrate

concentration at about 265 ft depth

and a minimum between about 280

to 285 ft depth. The minimum
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corresponds to the top of a cemented, silty sandy gravel unit that the geologist noted as “very hard drilling
with visible cement on gravel”. Below the cemented zone, nitrate concentrations increased to the bottom
of the borehole. Several other nonregulated constituents showed concentration differences across this

lithologic zone.

The analytical results from drilling well 299-W15-44 are similar to those in well 299-W14-19. Several
non-regulated metals and some anions show variations in concentration with depth in the aquifer at well
299-W15-44. The geologist noted “heaving sand” in the well between about 285 ft and 292 ft below the
surface in a thick sequence of sandy gravel with some cementation. Concentration changes in the aquifer
at this depth in the well may be related to the change in lithology.

Both new wells in the area of WMA TX-TY showed substantial changes in groundwater composition |
across a zone at about 300 feet below ground surface. Although the zone has been described differently A |
in each of the wells, it is likely that a lithologic layer at about that depth is having some influence on the

distribution of groundwater contaminants in the area.

A report entitled RCRA Groundwater Quality Assessment Report for Single-Shell Tank Waste
Management Area TX-TY (January 1998 through December 2001 was issued during the first quarter of

fiscal year 2003 (Horton, 2002).

Single-Shell Tanks Waste Management Area U: This
waste management area, which has been in assessment
monitoring since 1999, has affected groundwater quality with
elevated concentrations of chromium and the non-dangerous
constituent nitrate. The impact has been limited to the
southern half of the downgradient (east) side of the WMA.

The water table elevation continued to decline but the
gradient is stable and the interpreted flow direction remains to
the east.

All analytical results from groundwater samples collected in
November 2002 were on trend. Chromium concentrations
exceeded background levels during the quarter only in
downgradient wells 299-W19-41 and 299-W19-12. The
highest chromium concentrations, in well 299-W19-41,
continued to decrease to the current low of 13.0 pug/L during
the reporting quarter.

* W15-37

w18-

Wwig-33 ¢

Nitrate concentrations have increased over the past several years, but until this quarter, remained below
the drinking water standard. The nitrate concentration in well 299-W19-41 increased to a mean of 49
n _in November. While nitrate concentrations also increased in upgradient wells at the same time,

their concentrations are only about 30% of levels found in the downgradient wells.
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216-U-12 Crib: The current groundwater assessment
monitoring network for the 216-U-12 Crib consists of only
two downgradient wells (299-W22-79 and 699-36-70A),
because other wells have gone dry. The wells were sampled *W2243 DRY
in scember 2002 (299-W22-79) and January 2003 (699-36-
70A; delayed from the previous quarter). Concentrations of
nitrate (with a source at the 216-U-12 Crib) and the indicator
parameter specific conductance continued to decrease in both

W22-40 DRY®

N\

18W22-78 DRY

wells.
W22-41DRYe

Specific conductance was measured at ~345 uS/cm in .
downgradient wi  299-W22-79, and at 528 puS/cm in well W
699-36-70A. The nitrate concentration in well 299-W22-79 *W22-42 DRY
v 63.8 mg/L and in 699-36-70A was 83.7 YL, ith
above the 45 mg/L drinking water standard. There currently 685-36-70A —3
is no upgrad t well in this network. . _
The groundwater flow direction beneath the crib has —— i

remained relatively unchanged, toward the east-southeast, for years Without an upgradient well and
additional downgradient wells it is difficult to assess flow direction. The network is inadequate to fully
evaluate the rate and extent of contaminant migration. Additional monitoring wells are addressed
annually as part of the M-24 Milestone process.

PUREX Cribs (216-A-10, 216-A-36B, and 216-A-37-1): All eleven of the near-field network wells were
sampled during October 2002. Manganese and nitrate concentrations exceeded drinking water standards
in one or more network wells during the reporting quarter.

Beneath the PU™ X Cribs, the differences
in water table elevations from well to well
are very sm . During the reporting period

the greatest water level difference (0.21 - CPUREX Plant
meter) was between wells at the 216-A-10
and 216-A-37-1 cribs. Therefore, the water A_a 81 A-10.E2 416
table gradient is too low to determine g

®E17-19

oundwater flow rate or flow direction E17-1 E?Z;% "
reliably. However, groundwater flow A-36B
directions determined from the movement °E1
.. A-45 7-16
of groundwater contamination plumes o 7 o ¢ ammeme
o - ) oE17-18 §99.37-47A =
indicate that the regional flow is toward the 20 40 e e andtat

southeast.

‘aan_ariO0_14 Oetedas 18, 3000 2268 P

The drinking water standard for manganese (50 ug/L) was exceeded at well 299-E17-19 (near the 216-A-
10 Crib) for a sample collected in October 2002. The result was 57.5 ug/L. The trend for manganese has
been increasing in this well since 1997.

The drinking water standard for nitrate (45 mg/L) was exceeded at four wells, two at the 216-A-10 Crib
and two at the 216-A-36B Crib. The well with the highest concentration was well 299-E17-9 at the 216-
A-36B Crib (170 mg/L in October 2002). The overall trend at this well is slightly increasing since 1995,
but the latest reported result was lower than the previous result of 233 mg/L for a sample collected in
October 2001.
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The latest sample collected from well 299-E17-9 is perhaps the last that will be collected from the well
because the water level has dropped to a level that is making sampling very difficult. Well 299-E17-16
will replace well 299-E17-9 in the PUREX Cribs near-field well network. Well 299-E17-9 typically had
the highest levels of analyzed waste constituents in PUREX Cribs well network. The replacement well
(299-E17-16) is expected to have much lower measured concentrations of the analyzed waste constituents
because of its location.

Quality Control

Highlights of the Groundwater Monitoring Project’s quality control program for October-December 2002
are listed in Table 4. We are transmitting a separate attachment with more specific QC information. The
quality control program indicated that the data were acceptable for use in the statistical comparisons
discussed above.

Tahle 4 Omalitv Cantral Hiochliochte Oectaher-Decemhber 200010

»  Forty-six results were flagged with an H due to missed holding times. All of the flagged results were
anions, and the data impacts should be minor.

= Most of the eld duplicate results demonstrated good precision, although the relative percent
differences for nine pairs of results failed to meet the acceptance criteria. Acetone, alkalinity,
ammonia, carbon-14, gross beta, iron, potassium, 1,1,1-trichloroethane, and zinc were the constituents
with out-of-limit results.

»  Approximately 4% of the field-blank results exceeded the QC limits. Most of the out-of-limit results
were for alkalinity, chloride, fluoride, iron, methylene chloride, sulfate, uranium and vanadium. In
general, the field blank results should have little impact on the interpretation of 4™ quarter
groundwater data.

» Severn Trent, Lionville Laboratory, and Eberline Services performed well on the analysis of blind
standards. Severn Trent had out-of-limit results for total organic! ides (3), trichloroethene (2), and
ium (3), while Eberline Services had high-biased results for gross beta (3). Incorrectly spiked
standards probably account for the unacceptable gross beta and tritium results.

Performance-evaluation study results were available from one InterLaB RadCheM study, one Water
Pollution study, and one Department of Energy Qu: ty Assessment Program this quarter. The
majority of the labs’ results were within the acceptance limits, indicating good performance overall.

= Most of the laboratory QC results for this quarter were within acceptance limits, suggesting that the
an: 'ses were in control and reliable data were generated. Parameters with more than one result that
was significantly out of limits include method blanks for sulfate, aluminum, copper, iron, and
vanadium; matrix spikes for total organic carbon, cyanide, carbon tetrachloride, chloroform, and
methylene ¢ ride; matrix duplicates for 2,2-dichloropropionic acid; and two surrogates.
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This quality control (QC) report presents information on laboratory performance and field

QC sample results for the 4™ quarter of CY 2002. Routine chemical and radiochemical analyses
were performed by Severn Trent Laboratories, Inc. (St. Louis, MO and Richland, WA) for

anford Groundwater Monitoring Project (HGWMP) samples. Supplemental analyses of split |
samples and blind standards were performed by Lionville Laboratory (Lionville, PA) and
Eberline Services (Richmond, CA). Severn Trent, Lionville Laboratory, and Eberline Services
operate under contract with Fluor Hanford, Inc. Groundwater samj ng was conducted by Fluor
Hanford, Inc. nuclear chemical operators (NCOs) under the direction of Duratek Federal Services
Incorporated, Northwest Operations. The tasks conducted by the samplers and Duratek included
bottle preparation, sample set coordination, field measurements, sample collection, sample
transport and shipping, well pumping, and coordination of purgewater containment and disposal.

Tables1 d2sumn ‘zethe data completeness for the HGWMP. The determination of
completeness is made by dividu  the number of results judged to be valid by the total number of
results evaluated and multiplying by 100. Data judged to be valid are results that have not been

gged as suspect, rejected, having a missed holding time, or associated with out-of-limit
method blanks or field QC samples. Eighty-five percent of the 4 quarter’s 13,644 results were
considered valid. 1is percentage is slightly lower than the value from the previous quarter
(87%). Roughly 93% of the 4™ g rter flags resulted from detection of anions, metals, and
volatile organic compounds in field and method blanks. The majority of these results were at
levels near the method detection limits; thus, the overall impact of sample contamination or
f. ie-detection on data quality is believed to be minor. ‘

Compared to the previous quarter, the number of results that were flagged with an H
increased significantly (i.e., 46 versus 4). Eighty-seven percent of the 4™ quarter flags were
associated with nitrate and nitrite. Most of the late analyses were caused by shipping delays. A
laboratory QC failure (i.e., out-of-limit matrix spike) resulted in missed holding times for 6
cyanide samples.



Table 1. Completeness Summarized by Project

1e Missed Method
(0]6 Holding Blank
Flags Times Qualifers

Results
Flagged

Total Suspect  Rejected

Project Results  Results  Results

100-K Area 201 - - 17 - 32 40
216-A-29 Ditch 478 - - 10 10 64 74
216-B-63 Ditch 331 - - 7 - 43 50
216-S-10 Pond 68 - - - - 15 15
216-U-12 Crib 60 - - - - 20 20
316-5 Trenches 124 - - 2 - 12 14
400 Area 89 oo- -~ 2 - 13 15
‘RF 212 - - 4 - 24 26
LLWMA-1 580 - - - - 97 97
LLWMA-2 651 - - 37 2 66 100
LLW] -3 161 - - 2 - 21 22
LLWMA-4 80 1 - 2 - 11 13
Not RCRA/SURV 2936 8 - 43 8 341 381
PUREX Cribs 312 - - 14 2 34 47
Solid Waste Landfill 152 - - 6 - 22 23
SST WMA-A-AX 493 3 - 4 - 76 78
SST WMA-B-BX-BY 945 2 - 17 - 125 140
SST WMA-C 311 2 - - 5 53 60
SST WMA-S-SX 33 - - - - 9 9
T WMA-T 223 - - 2 - 27 29
TWMA-TX-TY 192 - - - 2 31 33
"WMA-U 146 - - - - 26 26
veillance Central 2764 1 - 82 5 361 406
veillance Horn 494 1 - 10 - 73 84
veillance North 969 - - 24 - 110 132
veillance South 659 1 - 28 12 51 79

























(total phenol, c: :ium hardness, heptachlor, and orthophosphate as phosphorous) were caused by
calculation or reporting errors; six (individual phenols) were due to a sample preparation error;
one (cyanide) was most likely caused by a poorly-sealed distillation apparatus; and thirteen
(alkalinity, chloride, potassium, sodium, magnesium, cobalt, manganese, heptachlor epoxide,
alpha-BHC, 4,4’-DDT, settleable solids, oil and grease, and sulfide) had unknown causes.
Remedial samples were analyzed for most of the constituents that had unacceptable results, and
the majority of the remedial results were acceptable. Remedial analyses were not performed for
settleable soli :, oil and grease, or sulfide.

Mixed Analyte Performance Evaluation Program. The Mixed Analyte Performance
Evaluation Program (MAPEP) is conducted by the Department of Energy. In this program,
samples containing metals, volatile and semivolatile organic compounds, and radionuclides are
sent to participating laboratories in January and July. ‘o new MAPEDP results were available this

InterLaB RadCheM Proficiency Testing Program Studies. The InterLaB RadCheM
Proficiency Testing Program is conducted by Environmental Resource Associates (ERA).
Control limits are based on the National Standards for Water Proficiency Testing Studies Criteria
Document, December 1998.

The results from one RadCheM PE study were received from STL Richland this quarter (RAD-
51). Allrest s were acceptable, viz., cesium-134, cesium-137, cobalt-60, gross alpha, gross
beta, iodine-131, radium-226, radium-228, strontium-89, strontium-90, tritium, and uranium.
Eberline Services does not participate in the RadCheM PE studies.

Department of Energy Quality Assessment Program. This program is conducted by the
Environmental Measurements Laboratory (EML) and is designed to evaluate the performance of
participating laboratories through the analysis of air filter, soil, vegetation, and water samples
containing radionuclides. Only the water results are considered in this report. Control limits
established by the EML are based on historic data distributions from data collected by the EML
from 1982 to 1992. Acceptable results should fall within the 15™ and 85™ percentile of the
cumulative normalized distribution. Results are within warning limits if they fall between the 5™
and 15" percentile or the 85" and 95" percentile. Results less than the 5™ percentile or greater
than the 95™ percentile are “not acceptable” (DOE 1995).

Results for QAP 57 were reported this quarter. Two results from STL Richland were not
acceptable, viz., gross alpha and gross beta. All results from Eberline Services were acceptable,
but gross alpha was within the warning limits. The constituents that had unacceptable results in
this report had acceptable results in the previous QAP report.

Laboratory QC Data from Severn Trent Laboratories. Laboratory QC data provide a means
of assessing laboratory performance and the suitability of a method for a particular sample
matrix. These data are not currently used for in-house validation of individual sample results
unless the laboratory is experiencing unusual performance problems with an analytical method.
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Laboratory QC data include the results from method blanks, laboratory control samples, matrix
spikes, matrix spike duplicates, surrogates, and matrix or laboratory duplicates.

Different criteria are used to evaluate the various laboratory QC parameters. Results for method
blanks are evaluated based on the frequency of detection above the blank QC limits. In general,
these limits are  vo times the method detection limit (MDL) for chemical constituents and two
times the total propagated error (MDA) for radiochemistry components. For common laboratory
contaminants such as acetone, methylene chloride, 2-butanone, toluene, and phthalate esters, the
QC limit is five times e MDL. Results for laboratory control samples, matrix  ikes, and
surrogates are evaluated by comparing the recovery percentages with minimum and maximum
control limits. For matrix duplicates, only those samples with values five times greater than the
MDL or MDA are considered. Quantifiable matrix duplicates are evaluated by comparing the

ro itive percent difference (RPD) with an acceptable RPD ma: ©  um for each constituent.

As an aid in ide1  fying the most problematic analytes, a distinction has been made between QC
data that were slightly out of limits and QC data that were “significantly out-of-limits”. For
method blanks, “significantly out-of-limits” was defined to mean results were greater than twice
the QC limit. For laboratory control samples, matrix spikes, and duplicates, “significantly out-
of-limits” means the results were outside the range of the QC limits plus or minus 10 percentage
points (e.g., if the QC limits are 80-120%, significantly out-of-limits would mean less than 70%
or greater than 130%).

Most of the 4™ quarter laboratory QC results were within acceptance limits, suggesting that the
analyses were in control and reliable data were generated. Table 7 provides a summary of the
QC data by listing the percentage of QC results that were out of limits for each analyte category
and QC parameter. Table 8 lists the individual constituents that had out-of-limit method blanks,
including the concentration range for method blanks above the detection limit. Table 9
summarizes the out-of-limit results for the other QC parameters. The number of significantly

¢ -of-limit results is also indicated in Tables 8 and 9. Finally, Table 10 lists the constituents,
analysis dates, and wells having data associated with the significantly out-of-limit QC results. It
should be noted that these tables incorporate all QC data that were reported for the quarter,
including QC results for both original and reanalysis data. However, when samples are
reanalyzed, only one set of results (i.e., either the original results or the reanalysis results) are
retained in HEIS. Thus, it is possible that some of the QC data described in this report may no
longer be associated with current results in HEIS.

Some of the m« : significant findings from the laboratory QC data include the following:
o The relative number of out-of-limit results was similar to the percentage for last quarter.

o Two or more method blank results exceeded the QC limits for conductivity, chloride,
fluoride, nitrogen in nitrate, sulfate, aluminum, copper, iron, manganese, vanadium, zinc,
acetone, and uranium.

o Forsever: of the constituents with method blanks that were significantly out of limits (i.e.,
fluoride, aluminum, copper, iron, silver, vanadium, 2-butanone, methylene chloride, gross
alpha, and uranium), a number of Hanford groundwater sample results were less than five
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times the blank values. Table 10 indicates which wells have data associated with blank
res ts that were significantly out of limits.

o Relative to st quarter, fewer volatile organic compounds had laboratory control sample
results that were out of limits. The following constituents had laboratory control sample
results that were significantly out of limits: acetone, vinyl chloride, chrysene, and oil and
grease. Table 10 indicates which wells have data associated with laboratory control sample
results that were significantly out of limits.

e Compare to last quarter, more constituents in the general chemistry parameters and
ammonia and anions classes had matrix spike results that were out of limits. In contrast,
fewer semivolatile organic compounds had matrix-spike problems. Total organic carbon,
tot: organic halides, cyanide, nitrogen in nitrate, carbon tetrachloride, chloroform, meth; :ne
chloride, and chrysene had matrix spike results that were significantly out of limits. Of these,
total organic carbon, total o-~-nic halides, nitrogen in nitrate, =~ thy_ _ :chl e
matrix spike results that were out of | ts last quarter.

o Matrix spike duplicates were significantly out of limits for total organic carbon, 2-butanone,
acetone, 2-(2,4-dichlorophenoxy)propionic acid, 2,2-dichloropropionic acid, 2,4,5-TP, 2,4-D,
2,4-dinitrophenol, 2-secbutyl-4,6-dinitrophenol, 4-(2,4-dichlorophenoxy)butyric acid, 4,6-
dinitro-2-methyl phenol, 4-nitrophenol, dicamba, indeno(1,2,3-cd)pyrene, oil and grease,
carbon-14, cobalt-60, gross beta, iodine-129, and technetium-99. Of these, 2-butanone,
acetone, iodine-129, and technetium-99 had matrix spike duplicate results that were also out
of limits last quarter.

e Four surrogates had results that were significantly out of limits this quarter;
dibromofluoromethane had five results and 2,4,6-tribromophenol had nine results in this
category.

oject scientists requiring additional information about ¢ laboratory QC data are encouraged to
contact Debbie Sklarew or Chris Thompson.

Laboratory QC Data from Eberline Services and Lionville Laboratory. Fourth quarter QC
data from Eberline are limited to gross beta. All of the QC data were within limits. Fourth

quarter QC data from Lionville Laboratory are limited to total organic carbon. All of the QC
data were within limits.
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Constituent Number Out of Number of
()

Limits Analyses

Vinyl chloride 1 15
Semivolatile Organic Compounds
2-(2,4- 1(1) 2
Dichlorophenoxy)propionic acid
2,2-Dichloropropionic acid 2(2) 2
2,3.4,6-Tetrachlorophenol 1 10
2,4,5-T 1 2
2,4,5-TP (D 2
24-D 1(1)
2,4-Dinitrophenol : (D) 12
2-secButyl-4,6-dinitrophenol 1(1) 12
4-(2 Dichlorophenoxy)butyric 1(1)
acid
4,6-Dinitro-2-methyl phenol 1(1) 12
4-Nitrophenol 1(1) 12
Benzo(ghi)perylene 1 2
Dibenz[a,h]anthracene . 1 2
Dicamba 1(1) 2
Indeno(1,2,3-cd)pyrene 1(1) 2
Oil and grease 1(1) 4
Pentachlorophenol 1 12
Radiological Parameters
Carbon-14 1(1) 3
Cobalt-60 1(1) 12
Gross beta 1(1) 17
Todine-129 2(1) 16
Technetium-99 1(1) 20
Uranium 1 14

Surrogates
Volatile Organic Compounds
1-Chloro-2-fluorobenzene 3 13
Dibromofluoromethane 5(5) 157
Semivolatile Organic Compounds
2,4,5,6-Tetrachloro-m-xylene 1 5
2,4,6-Tribromophenol 11(9) 105
2,4-Dichlorophenylacetic acid 1(1) 7
2-Fluorophenol 8 102
Decachlorobi~*~nyl 2(1) 24

? Numbers in parentheses are the number of results that were significantly out of
limits as defined in the text.
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Appendix: Field Blank Definitic

1 rip Blank (F1 - A field blank sample that is used to check for sample contamination
resulting from sample bottles, preservatives, and sample storage and handling. FTBs are initially
prepa |in the laboratory by filling a preserved bottle set with Type I reagent water. After the
bottles have been sealed, they are transported to the field in the same storage container that will
be used for groundwater samples collected that day. FTBs are not removed from the storage
container until they have been delivered to the laboratory.

Field Transfer ank (FXR) - A fieldb' k: le that is used to check for in-the-field sample
contamination by volatile organic compounds. FXRs are prepared near a well sampling site by
filling preserved VOA sample bottles with Type Il reagent water that has been ©~  sported . the
field. FXRs arenorn lyprepa latthe metime\ \s: les are being collected from the
well. After collection, the FXR bottles are sealed and placed in the same sample storage
container as the rest of the samples. FXRs are not removed from the storage container until they
have been delivered to the lab.

EB Blank (EB) — A field blank sample that is used to check for sample contamination caused by
unc n sampling equi] :nt or the sampling equipment itself. Generally, equipment blanks are
only collected at wells that are sampled using non-dedicated pumps. EBs are prepared by
passing Type Il reagent water through the pump or manifold after the equipment has been
decontaminated (sometimes just prior to sampling a well) and collecting the rinsate in preserved
bottles. EBs are placed in the same container as other field samples and are not removed from
the container until they have been delivered to the lab.
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