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Dear Ms. Hedges and Mr.-Sherwood:

QUARTERLY RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)
GROUNDWATER (GW) MONITORING DATA FOR THE PERIOD OCTOBER 1, 1999,
THROUGHD ’EMBER 31, 1999

Please find enclosed the subject report. This is being submitted to satisfy the quarterly reporting
requir :ntsfor ...  —cc pliantg 1ndwater monitoring at the Hanford Site. EN
groundw chemistry and water level data for the subject period have been verified and
evaluated. The data are publicly available in electronic form in the Hanford Environmental
Information System database. The electronic availability of the data and the summary provided
below fulfill the reporting requirements of WAC 173-303 (and by reference 40 CFR 265.94).
Verification of data included a completion check (requested analyses were received), quality
control checks (field blanks, field duplicates, and blind samples), and project scientist evaluation.

Fourteen RCRA sites were sampled during the reporting quarter (see enclosure, Attachment 1).
Sampled sites include five monitored under indicator evaluation programs, seven monitored
under groundwater quality assessment programs, and two monitored under final-status corrective
action. Detailed information on salient issues during this quarter are included in the enclosure.
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If you have questions about this quarterly data transmittal, please contact Marvin J. Furman at
(509) 373-9630.

Sincerély, '

41/ A QWW Lol

: chael Thompson, Acting Program Manager
GWVZ:MJF Groundwater/Vadose Zone Program
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QUARTERLY RESOURCE CONSERVATION AND RECOVERY ACT GROUN'DWATER: A
MONITORING DATA FOR THE PERIOD OCTOBER 1 THROUGH DECEMBER 31, 1999.

References:

(1) M.J. Furman, RL, to J. Hedges, Ecology, “Notification of Exceedance of Critical Mean Value
for Specific Conductance at Single-Shell Tank WMA U,” February 11, 2000 [00-GWVZ-018].

(2) M.J. Furman, RL, “Transmittal of Groundwater Quality Assessment Plan for Single-Shell
Tank Waste Management Area (WMA) U, PNNL-13185,” April 3, 2000 [GWVZ-031].

Resource Conservation and Recovery Act (RCRA) groundwater chemistry and water level data -
for e peric October 1 through December 31, 1999 have been verified and evaluated.
Evaluation includes plotting-key constituents on maps and trend plots, performing statistical -
calculations, and examinatiori of data from quality control samples. The analytical data are
publicly available in electronic form in the Hanford Environmental Information System database.
The ¢ :tronic availability of the data and the summary provided below fulfill the reporting

requi nents of WAC 173-303 (and by reference 40 CFR 265.94). Verification of data included
a completion check (requested analyses were received), quality control checks (field blanks, field
duplic es, and blind samples), and project scientist evaluation.

F irteen RCRA sites were sampled during the reporting quarter (Table 1). Sampled sites
i lude five monitored under indicator evaluation programs, seven monitored under groundwater

q--lity assessment programs, and two monitored under final-status corrective action.

Comparison to Concentration Limits

Contz ination indicator parameter data (pH, specific conductance, total organic halogen [TOX],
id to $c | C]) frc ¢ vngradient wells were cc ___pared to background valu

at sites monitored under interim-status, indicator evaluation requirements, as described in 40

- C R265.93. Sampling for some of the sites scheduled for this quarter was delayed until the



January-March 2000 quarter. If the data for those sites were available by April, the results were
evaluated this quarter. However, not all results are available for the 216-S-10 Pond and Ditch,

]r -w-Level Waste Management Area 1, and Single-Shell Tanks waste management area A-AX:
"__.ose results w111 be evaluated next quarter.

3-A-29 Ditch. Specific conductance in downgradient wells 299-E25-35 and 299-E25-48
“shtly exceeded the critical mean value, which was recently revised. The recent values are part

an increasing trend in specific conductance, which is caused by increases in sulfate, nitrate,
calcium, and sodium. A formal letter of notification and assessment plan/report, if necessary,
will be submitted separately. |

~ A wn
.

Liqu'” Effluent Retention Facility. Specific conductance in downgradient wells 299-E26-10
and 2. -E35-2 exceeded the critical mean. The elevated specific conductance in well 299-E26-
10 was the subject of an assessment report that was previously submitted to Ecology, and the
currer  exceedances are believed to be caused by the same nonhazardous constituents. A formal '
letter of notification will be submitted separately.

Low-Level Waste Managerﬁent Area 2. Specific conductance and TOC in upgradient well
299-E34-7 exceeded critical mean values. TOC increased from ~1,200 pg/L in early 1999 to
2,800 pig/L in January 2000. The next sample from this well will be analyzed for volatile
organic compounds to determine the cause of the increase in TOC. Because the exceedances
occurred in the upgradient well, assessment monitoring is not required.

Contamination indicator parameters in downgradient wells were below the critical mean values
for other sites monitored under indicator evaluation requirements that were sampled during the
quarter. Hence, there is no indication that these sites are impacting groundwater quality with
hazardous waste constituents.

Status of Assessment Programs

Sing :-Shell Tanks WMA B-BX-BY: . WMAB-BX-5Y

wiemical ratios, chemic:  suites, plume [

locations, and trend analyses provide evidence : 3;3 Coi yase

of three distinct regions of contamination near Heanas LBRRean gy,

tt ' WMA. The bulk of the contamination, most . A m“;f’ci."

likely sociated with the BY cribs, is moving s IO 3
from the north or northeast into the region of the ~£33.28 i eI

BY Cribs, and Low-Level Burial Grounds et T e
WMA 1. 3 033340 .:;;s:x:;--_ S ,_.;.'.’
Groundwater flow direction, based on water |- : swEEITT

levi i, appears to be toward the west-southwest e ==

to southwest. There was no perceptible change
in flow rate this quarter. However, without direct verification, flow direction and rate continue
tc e in question at this site.
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RCRA wells (299-W22-45, 299-W22-46 and 299-W22-50) and in one new well (299-W23-19)

;a insi :the SX tank farm. Well 299-W22-45 continues to exhibit an upward trend with a
technetium-99 concentration of 2,080 pCi/L reported for January 2000. A reversal in the
downward trend for well 299-W22-46 appears to have occurred, based on the reported result of
5,330 pCi/L for the January 2000 sampling event. The result reported for the previous quarter
was 3,030 pCi/L. [note: Samples from wells 299-W22-45 and —46 were analyzed for

hi ium-99 using a method that may be influenced by elevated tritium in the samples. The
results are being investigated to determine the validity of the measurements.] In addition, a new
replacement well (299-W22-50) located 15 meters north of 299-W22-46, was sampled at various
depths during dr ing in November and December 1999. Results indicated that concentrations
are the highest at the very top of the aquifer and decline rapidly with depth. For example, the
concentrations for depths of 0.5, 7, and 14 meters were 4,240, 812, and < 10 pCi/L, respectively.
In addition to the downgradient wells, initial technetium-99 results for samples collected in
October 1999 from new well 299-W23-19 (located immediately adjacent to tank SX-115) ranged
from 39,000 to 48,600 pCi/L, the highest concentrations yet observed in Hanford Site
groundwater. ~ e proximity of well 299-W23-19 to a known tank leak and the occurrence of
high concentrations of technetium-99 in the vadose zone near the well indicate that the tank was
the source of the groundwater contamination.

Nitrate exceeded the 45-mg/L maximum contaminant level in upgradient well 299-W23-14, in
new well 299-W23-19 in the southwest corner of the SX tank farm, and in downgradient wells
299-W22-45 and 299-W22-46. The concentration for upgradient well 299-W23-14 was 135
mg/L in January 2000 and continued a sharp upward trend. Associated major cations and anions
~inclu :sulfate, calcium and sodium. Nitrate concentrations for initial samples collected in
November 1999 from v 1299-W23-19 ranged from 425 to 560 mg/L, consistent with the high
technetium-99 in this well. The upward trend in well 299-W22-45 continued and the reported
cont 1tration (47 mg ) for January 2000 was just above the maximum contaminant level for the
first time. The trend of increasing concentrations of technetium-99, nitrate and chromium in
well 299-W22-45 are indicative of a tank waste source. Nitrate concentration (46 mg/L) was just
above the maximum contaminant level in well 299-W22-46.

Tritium exce :d the 20,000-pCV/L drinking water standard in three RC . wells and in one
non-RCRA well. The highest concentration in a RCRA well occurred in upgradient well 299-
W23 (208,000 pCi/L in January 1999), compared to 26,400 pCi/L in downgradient well 299-
W22-46 and 25,000 pCi/L in downgradient well 299-W22-39. Concentrations in downgradient
well 299-W22-46 appear to be declining from a maximum of 65,200 pCi/L in May 1997. The
average tritium concentration in new well 299-W23-19 in the SX tank farm was 92,000 pCi/L in
October 1999. The primary source of the tritium in these wells is attributed to residual
contamination from past-practice crib disposal sites. For example, the tritium concentrations in
the non-RCRA well 299-W23-9, located immediately downgradient from the 216-S-25 crib and
upgradient from well 299-W23-14, was 377,000 pCi/L in June 1999.

Neither strontium-90 nor cesium-137 was detected in any RCRA monitoring wells in the
network. The 2-sigma uncertainties were approximately 0.2 pCi/L and 2 pCV/L, respectively.
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Table 1. Status of RCRA Sites, October-December 1999.

Site Routine sampling Statistical exceedance
Oct-Dec 1999
Indicator Evawation Sites [40 CFR 265.93(b)] (sampled semiannually)

13u1-t Facility No Not applicable
1325-N Facility - No - - Not applicable
1324-N/NA Site No Not applicable
B-Pond - No Not applicable
A-29 Ditch Yes Yes

B-63 Trench Yes No

S-10 Pond and Crib  No? Not applicable
LERF - Yes Yes
LLBGWMA1 No? Not applicable
LLBG WMA 2 Yes Yes’

. LLBGWMA3 No Not applicable
LLY -WMA4 No Not applicable
SST WMA A-AX No? Not applicable
SSTWMA C Yes No
NRDWL No Not applicable

!'Sites s¢

Groundwater Quality Assessment Sites [40 CFR 265.93(d)] (sampled
quarterly)

Seven sites” Yes Not required
Final Status Sites (WAC 173-5u3-645)
300 Area Process Trencl Yes’ Y
183- Basins Yes® Yes
1 =Liquid Effiuent Retention Faciuty ) o

LLBG = Low-Level Burial Grounds

NRDWL = Nonradioactive Dangerous Waste Landfill
SST = Single-Shell Tanks

WMA = Waste Management Area

heduled for October-December 1999 but was delayed until January-March 2000 because of scheduling

conflicts; if data were available, they were evaluated.
? Sampling delayed until January-March 2000; data not available for evaluation.

3 No indi
fu-12¢

cation of hazardous waste contamination from facility; see text for explanation.
rib, PUREX Cribs, SST WMAs B-BX-BY, S-SX, T, TX-TY, and U.

> Site has entered corrective action because of previous exceedances.
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Attachment: Quality Control Results, October through December 1999.

This quality control (QC) report presents information on laboratory performance and field QC sample results for the
4™ quarter of CY 1999.

Completeness. The determination of completeness is made by dividing 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 data that have not been
flagged with an Y, R, Q, or H, or qualified to indicate laboratory blank contamination. Qut of a total of 11,492
results, 84% of the results were considered val ~ for the 4™ quarter of 1999. This percentage is slightly lower than
the value from 3 quarter (88%). Approximately 86% of the 4"‘-guarter_ﬂags resulted from detection of anions,
conductivity, metals, #nd total organic carbon in field and method blanks. The majority of these results were at

le snear the methc Ietection limits; thus, the overall impact of sample contamination or false-detection on data
quality is believed to be minor. 216 results were flagged with an H to signify missed hold times. This value is
significantly higher than the 3" quarter total of 37. Constituents affected for 4™ quarter were laboratory-measured
conductivity (4) and pH (3), total dissolved solids (21), anions (69), alkalinity (6), mercury (3), phenols (51), volatile
organic compounds (46), total organic carbon (2), and coliform (11). Many of the missed holding times were caused
by shipping problems near, the holidays and scheduling mistakes at the laboratory, which has taken steps to
minimize future occurrences.

-~

Fie QC Data to-

Field QC samples include field duplicates, split samples, and field blanks. Quadruplicate samples collected at many
wells for TOC and TOX analyses also provide useful QC data. Field blanks included full trip blanks, field transfer
blanks, and equipment blanks. In general, the desired collection frequency for field duplicates and full trip blanks is
o sample per 20 well trips. The target collection frequency for field transfer blanks is one blank on each day in
which routine well samples are collected for analysis of volatile organic compounds. Equipment blanks are
normally collected once per  wvell trips for portable pumps or as needed for special projects. Split samples are also
collected on an as-needed basis. The results from each type of QC sample are summarized below.,

Field d»~licates. Field duplicates provide a measure of the overall sampling and analysis precision. Evaluation of
field-d  [cate data is basc  on the relative percent difference (RPD) statistic, which is calculated for each matching
pair of results. Field duplicates with at least one result greater than 5 times the method detection limit (MDL) or
minimum detectable activity (MDA) must have RPDs less than 20% to be considered acceptable. Duplicates with
RPDs outside this range are flagged with a Q in the database.

For the 4™ quarter of 1999, 15 field duplicates were collected and analyzed to produce 417 pairs of results. Overall,
the te excellents ling nalysis precision, withonly 11 s of qualifying duplicate resu 2
rela lifferences greater than 20%.

Split samples. Split samples are replicate samples that are sequentially collected from the same location and
analyzed by different laboratories. The results from split samples are useful for confirming out-of-trend results and
assessing one laboratory’s performance relative to another laboratory. Like field duplicates, split samples should
have RPDs  ss than 20% to be considered acceptable. However, because the two laboratories can have different
detection limits, concentrations that are quantifiable at one laboratory may go undetected at the other laboratory.
Therefore, the 20% RPD criterion applies only to those results that are quantifiable at both laboratories.

During the 4™ ¢ rter of 1999, 59 wells were co-sampled by long-term and interim-action (i.e., CERCLA)
groundwater monitoring projects. Eight split samples were collected from the co-sampled wells and submitted to
both sets of laboratories. The purpose of the split samples was to provide information on data comparability
between the laboratories. The samples were analyzed for anions, carbon-14, stontium-90, tritium, and uranium to
produce 36 pairs of results. Most of the split-sample results showed good agreement between the corresponding
laboratories. Future evaluations of split-sample data may provide additional insights into possible biases introduced
by the laboratories.
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> and TOX Quadruplicates. Samples for TOC and TOX analyses are normally collected in quadruplicate in

rd e with RCRA requirements. While these samples are not intended as QC samples, quadruplicates may
provide useful information about the overall sampling and analysis precision for organic indicator parameters. For :
the purposes of this discussion, TOC and TOX quadruplicate data were evaluated based on the relative standard
deviation (RSD) for each set of quadruplicate results. Each quadruplicate set having an RSD greater than 20% and
at least one result greater than 5 times the method detection limit was considered to have poor precision. Most of
the quadruplicate data sets did not include a result greater than 5 times the MDL. 'Of the others, 1 out of 51 TOC
quadruplicates and 2 out of 52 TOX quadruplicates failed to meet the evaluation criteria. The poor precision in each
case was caused by an outlier value that was not in trend with previous data and was rejected.

Field Blanks. Full trip blanks, field transfer blanks, and equipment blanks are used to check for contamination
resulting from field activities and/or bottle preparation. In general, the QC limit for blank results is 2 times the
method detection limit (MDL) or instrument detection limit for chemistry methods and 2 times the total propagated
error for radiochemistry methods. For common laboratory contaminants such as acetone, methylene chloride, 2-
butanone, toluene, and phthalate esters, the QC limit is 5 times the MDL. Blank results that exceed these limits may
i cate a.contamination or false-detection problem for regular groundwater samples. Results from groundwater
samples that are associated w  an out-of-limit field blank are flagged with a Q in the database.

A total of 1,162 results were produced from the 4"-quarter field blank samples Appronmately 5% of the results
(i.e., 53 results) exceeded the QC limits for field blanks. This percentage is similar to the 3" quarter value of 6%.
Most of the unacceptable results were for anions and ICP metals; however, results were also flagged for total
organic carbon, chloroform, and uranium. The potential impacts on the data are minor in most cases. Several
constituents (calcium, chloride, fluoride, magnesium, sodium, and uranium) had field blank results that were greater
than the QC limits, but the values were insignificant compared to the concentrations of these constituents in almost
all 4"-quarter groundwater sar  2s. Some litional observations about the field blanks are noted below.

Asdes 2ed last quarter, the number of out-of-limit field-blank results for TOC has decreased during the past three
quarters. For the 4™ quarter, only 1 out of 16 (i.e., 6%) total organic carbon results was greater than 2 times the
MDL, and the result of 620 pQ’L was close to the QC limit. Eleven percent of the 3-quarter field blanks exceeded
the QC limits for total organic carbon. These results suggest that there is currently little problem with false

d ctionorsa le contamination for TOC.

Several metal results exceeded the QC limits. However, except for the sodium data, most of the results were within
a factor of 2 of the QC limits. Sodium is a common contaminant that has been observed in field blanks at similar
levels in previous quarters. Many of the out-of-limit metal results are believed to be false detections resulting from
the use of the instrument detection limit as a reporting limit.

" Two field blanks had chloroform results that were greaterthan2 nes ! .. The concenaations were low (0.9

pg/L and 2.4 pg/L) but were comparable to the results for a few 4*-quarter groundwater samples. As noted in
previous quarters, it is suspected that chloroform was present in the water used to prepare some of the field blanks

due to incomplete removal by the water purification system.

Several anion concentrations were well above the QC limits in a full trip blank associated with well 199-H4-15A
(not sampled for RCRA). None of the ICP metal concentrations were unusually high for this sample; thus, the

i s for the elevated concentrations are unknown. Itis suspected that the bla  was inadvertently swapped with
another sample in the field or at the laboratory.

In general, the concentrations of constituents detected in equ  nent blanks were not significantly different than the
correspondmg full-trip blank values. None of the out-of-limit equxpment -blank results were substantial compared to
-quarter Hanford groundwater concentrations except for 2 zinc results (10 pg/L and 11 pg71) and a chloroform
result of 2.4 pg/L. Therefore, the use of non-dedicated sampling equxpment at some wells did not appear to

introduce any significant contamination problems. :
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S of " recoveries were also evaluated. The percentages of out-of-limit results were as follows: 0.1% for volatile
o _ ni >mpounds and 0% for semivolatile organic compounds. 4-Bromofl obenzene was the only constituent
with out-of-limit results. : :










