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2.0 Groundwater-Monitoring Requirements

B. A. Williams

This chapter describes the regulatory framework governing the Hanford Site’s groundwater-
protection program. That framework consists of integrated federal and state regulations, orders, and
agreements. Pursuant to those regulations, orders, and agreements, the groundwater monitoring
performed at the Hanford Site during fiscal year (FY) 1996 is in compliance.

The 'nford Site Environmental Monitoring Plan (DOE 1994a) and the Hanford Site Ground-
Water Protection Management Plan (Barnett et al. 1995a) summarize the groundwater- and program-
integration activities and the regulatory reporting requirements for those activities. 1 se plans
(Barnett et al. 19952 and DOE 1994a) integrate 1) near-field monitoring at active or inactive waste
treatment, storage, or disposal (TSD) facilities to comply with the Resource Conservation and Recovery
Act of 1976 (RCRA), applicable State of Washington regulations, and operational monitoring required
by U.S. Department of Energy (DOE) Orders at nuclear facilities and untreated liquid waste-disposal
sites and 2) sitewide and offsite groundwater-contaminant migration administered by the sitewide
groundwater quality surveillance program required by DOE Order 5400.1. Site-specific groundwater
monitoring is also conducted to support groundwater-remediation projects under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) projects.

The following sections discuss the specific regulations in more detail.

2.1 Groundwater Protec )n

Under the Atomic Energy Act of 1954, as amended, DOE is obligated "...to regulaté its own
" activities so as to provide radiation protection for both workers and public.”

The environn K and rey ions app] ! for groundwa pr¢ tion e t
are described in DOE Order 5400.1. These environmental protection standards fall int
categ: =s: 1) those imposed by federal statutes, regulations, and requirements; 2) those imposed by
state and local statutes, regulations, and requirements applicable to DOE; and 3) those imposed by
DOE directives. The objectives of DOE’s groundwater-protection projects (as defined in DOE
Order 5400.1) are to demonstrate compliance with legal and regulatory requirements impose by
applicable federal, state, and local agencies; to confirm adherence to DOE environmental protection
policies; and to support environmental management decisions.

Barnett et al. (1995a) provide a framework for coordinating the existing onsite groundwater-
protection activities conducted by DOE’s contractors, establish the policy and strategies for ground-
water protection/management at the Hanford Site, and propose an implementation lan to meet goals
(and milestones). These goals include 1) improved regulatory coordination between e federal and
state regulations applicable to gr ndwater activities, 2) other programmatic groundwater issues (e.g.,

2.1
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Gmundwater Monitoring for FY 1996
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Figure 4.44. Mobile Cocontaminant Concentrations Versus Time in Groundwater Downgradient
from the SX Tank Farm
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Contaminant Evaluation and Compliance

declining slowly or are stable, as shown for well 299-E17-9 (Figure 6.10-16). The iodine-129 plume
extends southeast into the 600 Area and appears to coincide with the tritium and nitrate plumes (see
Plates 3, 4, and 5).

Strontium-90. A single groundwater sample from one well near cribs located south of the PUREX
Plant was above the DWS for strontium-90 in FY 1996 (see Figure 6.10-10). The maximum strontium-90
concentration detected in FY 1996 was 15.67 pCi/L; the single analysis from well 299-E17-14, located
next to the 216-A-36B crib. The impact is very localized because of the lower mobility of strontium-90
as compared to tritium, iodine-129, and nitrate.

Technetium-99. Technetium-99 was found at levels below the interim DWS near the PUREX
Plant and downgradient, but was not monitored for in this area in 1995 or FY 1996 because of its
generally low le s in previous years. Gross betan surements confirm that technetium-99 (a be
emitter) remained far below t|  interim DWS 1 - the PUREX Plant. The | nce of technetium-99

this area inhibits the effectiveness of using gross beta measurements to infer strontium-90
concentrations. ‘

Cob: -60. A review of FY 1996 and past data for groundwater near the Old Hanford Townsite
showed the presence of extremely low but detectable concentrations of cobalt-60. Data from the 1970s
and 1980s indicate that cobalt-60 was detected in wells within the area of the current tritium plume and
the source is probably in the 200-East Area. This detection suggests that, at least at low levels,
cobalt-60 may be more mobile than indicated in recent reports; further detail is given in Dresel et al.
(1996). Monitoring reports from the 1970s (Myers et al. 1977; Myers 1978) indicate that cobalt-60
detected in large-volume resin-bed samples was predominantly retained on the anion resin, indicating
transport as an anionic complex, though the data indicate some of the cobalt-60 passed through the
entire system, s gesting another highly mobile species is present.

216-A-36B and 216-A-10 Cribs RCRA Parameters. These cribs are monitored under RCRA
requirements and are located in a region where several groundwater plumes contain constituents that
exceed the DWSs. Examples of these exceedances include nitrate, tritium, iodine-129, and strontium-90.
The similari s in effluent constituents disposed to these cribs, as well as to the 216-A-45 crib, make
determining the contribution of the 216-A-36B and 216-A-10 cribs very difficult. The data from
RCRA monitoring of these facilities are integrated into the assessment of the overall extent of contam-
ination for these constituents.

During FY 1996, groundwater quality beneath the cribs was subject to the RCRA-required continu-
ing evaluation for sites under indicator parameter evaluation status. Tables 6.1-15 and 6.1-16 st the
wells of the monitori networks and constituents analyzed. Figure 6.10-1 shows the location of the

onitoring wells. Appendix B explains the statistical method used to evaluate the groundwater analyt-
ical results. The critical mean values were not exceeded for the four indicator parameters (specific
conductance, p TOC, and TOX) in the monitoring networks during FY 1996, except for one constit-
uent at one 216-A-36B crib monitoring well. Critical means for each RCRA facility are found in
Appendix B. Specific conductance exceeded the 613.1-uS/cm critical mean at well 299-E17-9 with an
average value of 634 uS/cm for the four replicate samples collected May 6, 1996. However, this well

0.5l
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Table 6.4-1. Average Radionuclide Concentra ins in KE Reactor
Fuel-Storage Basins, FY1996

Radionuclide

Alpha
Americium-241
Cesium 37
Tritium
Plutonium-238
Plutonn  239/240
Strontium-90
Uranium

Concentration

3.13E-02 uCi/L
7.48E-03 pCV/L
2.75 uCVL
2.86 uC/L
2.50E-03 pCi/L
1.36E-02 puCi/L
1.37, =~
2.36E-05 |

Compliance
RS

6.143





































































Groundwater Monitoring for FY 1996

1,400

—0— 199-N-71 (upgradient)
—0— 199-N-72
1,200 T —o0—199-N-73

1,000 +

800 +

600 +

400 4

Specific Conductance, uS/cm

200 +

o |

Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97
Collection Date 97DRS021

Figure 6.5-6. Specific Conductance in Wells Monitoring 1324-N/NA Liquid Waste-Disposal Facilities
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Contaminant Evaluation and Compliance
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Figure 6.9-26. Tritium Concentrations at 216-U-12 Crib
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FY 1996. The model was applied to predict the migration of tritium from ** : 200 Areas Effluent
Treatment Facility (ETF,; also referred to as the C-018H facility), which is located north of the
“0-V  t Area. The model was also used to predict the future movement of existing tritium and
iodine-129 plumes originating in the southeastern part of the 200-East Area. Preliminary modeling
results are presented in the following sections; however, calibration and testing of this model are con-
tinuing and may result in fferent predictions.

7.1.1 Hydroget« )gic Framework

To support development of the three-dimensional model, the lithofacies defined by Lindsey (1991)
were regrouped into nine hydrogeologic units based on similarity in expected groundwater-flow proper-
ties, which correlate to texture and degree of cementation. Other geologic factors such as depositional
environment, lithologic composition, and time of deposition were not considered in the definition of the
model units. As discussed in Section 3.1.2, this grouping is similar but not identical to that of Lindsey
(1991). A comparison of the model units and Lindsey’s stratigraphic column was shown in Figure 3.2.
The lateral extent and thickness distribution of each hydrogeologic unit were defined based on informa-
tion from well driller’s logs, geophysical logs, and an1 “:xsi ™ ; of the geologic environment. _
These interpreted areal distributions and thicknesses were then integrated into EarthVision™ (Dynamic
Graphics, Inc., Alameda, California), a three-dimensional visualization software package that was used
to construct a database of the three-dimensional hydrogeologic framework.

7.1.2 Recharge and Flow-System Boundaries

Both natural and artificial recharge to the aquifer were incorporated in the model. Natural recharge
to the uncc ~“1ed aquifer system occurs from infiltration of: 1) runoff from elevated regions along the
western boundary of the ] mford Site, 2) spring discharges originating from the basalt-confined aquifer
system, and 3) precipitation falling across the site. Some recharge also occurs along the Yakima River
in the southern portion of the site. Natural recharge from runoff and irrigation in Cold Creek Valley,
upgradient of the site, also provides a source of groundwater inflow. As discussed in Section 3.2.1,
areal recharge from precipitation on the site is highly variable, both spatially and temporally, and
depends on local climate, soil type, and vegetation. The recharge map developed by Fayer and Walters
(1995) (see Figure 3.5) was applied in the model. -

The large volume of artificial recharge from wastewater discharged to disposal facilities on the
Hanford Site over the past 50 years has significantly impacted groundwater flow and contaminant trans-
port in the unconfined aq fer system. The volume of artificial recharge decreased significantly during
the past 10 years and is continuing to decrease, as shown in Figure 5.3-2. Artificial recharge sources
considered in the model] are summarized in Table 7.1 for 1979, the time used for steady-state model
calibration.

Flow-system and model boundaries are formed by the Columbia River on the north and east and by
the Yakima River and basalt ridges on the south and west. Flow boundaries defined for the three-
dimensional model are illustrated in Figure 7.1. The Columbia River represents a point of regional
discharge for the unconfined aquifer system. The amount of groundwater discharging to the river is a
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represent flow-path curvature, and 3) minimize numerical dispersion.  >wever, * extent of the
vertical discretization had to be constrained to minimize the number of nodes  d, thus, ~1
times.

7. 4 Three-Dimensional Transient Flow Model

After a reasonable steady-state solution based on 1979 flow conditions was generated for the three-
dimensional model, calibration of the response of the model to transient flux input was performed.
Transient simulations with the two- and three-dimensional flow models required data on changes in
artificial recharge. Artificial recharge sources were stored in ARC/INFO™ (Environmental Systems
Research Institute, Inc., Redlands, California) format as volumes associated with the locations of effiu-
ent discharge sites. Calibration simulations were performed to evaluate the appropriate specific yield
value to achieve the best overall match with observed water-table changes. The transient simulations
were conducted for the 1980 to 1995 time frame, using a specific yield of 0.10 and 0.35. In most
areas, the specific yield of 0.10 gave better results.

Transient *~ ilations were ti 1perf onedusinga ic yield of 0.10 for the 19”~ through 2050
time frame. The heads for the year 2050 predicted with the three-dimensional model are illustrated in
Figure 7.2. The difference between the predicted water table in 2050 and in 1995 is shown in Fig-
ure 7.3. The maximum change in head over that time is a decrease of just over 6 m.

7.1.5 Transport Modeling

Simulation of contaminant transport for the selected applications summarized here made use of both
the two-dimensional and three-dimensional flow and transport models. The two-dimensional flow and
transport model was used to examine various transport issues and the effects of different transport
properties. These simulations provided insight into the adequacy of the grid spacing for the transport
simulations as well as the appropriateness of subregions selected. These simulations were conducted
both with the refined grids nested in the regional CFEST model and as separate subregion models.
Simulations were conducted for both the 200 Areas ETF and the existing 200-East Area tritium and
iodine-129 plumes. The two-dimensional model results were then used to design the grid-refinement

- and transport parameters used in the application of the three-dimensional model. Sample results of the
three-dimensional transport model are -—~—marized below.

7.1.5.1 Tritium Transport from Effluent Treatment Facility

The subregion grid for the three-dimensional transport of tritium from the 200 Areas ETF
(C-018H facility) is illustrated in Figure 7.4. The subregion encompasses most of the 200-West Area
and extends to Gable Butte. This subregion was modeled with a feature of CFEST that allows defini-
tion of subregion models and transfer of boundary conditions to the subregion from the regional model.
Thus, the flow conditions determined with the regional model were transferred as boundary conditions
over time to the subregic model.
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7. VAl _G Sitewide Model
L. C. Swanson

The Hanford Site Groundwater Remediation Strategy (DOE 1995a) establishes overall goals for
groundwater remediation. To support development of this strategy ar aid in environmental remedia-
tion planning, a modeling study was conducted to predict the movement of eight Hanford Site contami-
nant plumes over the next 200 years. This activity was completed in FY 1996. The following discus-
sion is a summary of this modeling effort. A more detailed description is available in Law et al. (1996)
and Chiaramonte et al. (1996).

Under the auspices of two Tri-Party Agreement milestones (DOE 1991e, 1991f) and through a
cooperative effort by the U.S. Department of Energy (DOE), onsite contractors, and a regulator com-
mittee, the VAM3DCG code was selected for this analysis. The code is a three-dimensional, finite-
element m landv selected for the following reasons:

e The solution algorit 1s are robust, . 1 the original developer, an internationally recognized
expert, was available.

e The code efficiently simulates a fluctuating free-water surface, which makes it especially
attractive for Hanford Site ap) cations.

e The code is able to deal with transitional elements, which permit the grid to be refined in
regions of interest or steep gradient.

7.2.1 Model escription

The modeled region covered ~971 km?, including the Hanford Site, and was bounded by
Rattlesnake Mountain to the southwest, Cold and Dry Creeks to the west, and Columbia River to the
north and east. The model domain consisted of the unconfined aquifer system, with the Ringold For-
mation as the lower unit and the pre-Missoula/Hanford formation as = upper unit (where it exists).
The model accounted for artificial recharge. Communication between the modeled unconfined aquifer
and the underlying confined aquifer systems was assumed to be negligible, as was areal recharge over
the site because of precipitation. Additional details on the geologic and hydrogeologic conceptual
model of the flow system are available in Law et al. (1996).

7.2.2 Model Calibration

The groundwater-flow portion of the model was calibrated to both steady-state and transient
groundwater-flow conditions. The steady-state flow was calibrated to 1979 conditions, and the transi-
ent period was run for 14 years (from 1980 through 1993). Calibration of groundwater flow was
confirmed by simulating tritium transport, with several flow simulations used to calibrate the model to
where it reasonably emulated observed water levels. Over the period of simulation, the model was in
reasonable agreement with measured values.
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variable saturated thickness in the 100-H Area  del, ~*~1lations for that area were performed under
transient conditions. Performing transient simulations allowed the model to account for and include
changes in the transmissivity. Considering that the thickness of the aquifer thins to <1 m in certain
places, small changes in aquifer thickness result in significant changes in transmissivity. Drawdown
and buildup of the water table caused by different pump-and-treat operations were simulated for a
5-year time span. The model simulations for the 100-D and 100-K Areas were performed to steady
state. The initi; aquifer thickness for both models was uniform, and changes in aquifer thickness were
not considered significant compared to the original thickness.

~ Stream paths and capture zones for the 100-H Area were based on the resulting 5-year hydraulic
velocity field, while stream paths and capture zones for the 100-D and 100-K Areas were based on the
resulting steady-state velocity fields. Capture zones show the area of the aquifer from which the indi-
vidual extraction wells draw water. Groundwater contained within or crossing a contour closed around
by two or more extraction wells becomes trapped. Trapped groundw r is either captured or becomes
stagnant. Stream paths crossing the river boundary at that line are assumed to represent paths of river

recharge.

7.4.2.1 100-D Area

Modeling of the 100-D Area resulted in an interim remedial action design that includes extraction
from two wells (199-D8-53 and 199-D8-54) with injection of the treated water taking place in the
100-H Area. The capture zone created by pumping these two wells at 151 L/min extends laterally
across the entire plume area. The cone of depression caused by pumping at this rate will eventually
intersect the Columbia River, thereby inducing recharge into the aquifer from the river. After
~2 years, 33% of the inl :nt is expected to come from the river.

7.4.2.2 100- Area

Ten modeling scenarios using five different extraction and injection well networks were simulated
for the 100-H Area (McKinley 1996). Examining the results of these 10 simulations resulted in a rec-
ommendation for the interim remedial action design that wells 199-H4-11, 199-H4-12A, and 199-H4-15A
be pumped at 38 L/min; well 199-H4-7 be pumped at 76 L/min; well 199-H3-2A be pumped at
151 L/min; and that 2 new injection wells be installed that can inject water at 322 L/min. See Plate 1
for well locations.

Recirculation between wells 199-H4-11 and 199-H4-12A occurs in ~4 years. Recirculation
between well 199-H4-15A and the injection wells does not occur for 11 years and is not considered to
be a factor during the life span of this interim action. Wells 199-H4-7 and 199-H3-2A both establish
recirculation cells with the injection wells. This design captures chromium at the 100-H Area, where it
is thought to be entering the Columbia River. '
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7.4.2.3 100 . Area

Five scenarios were simulated for the interim remedial design. On examining the results from the
simulation, it was recommended that 6 new extraction wells be placed between the Columbia River and
the 116-K-2 trench 1d 3 injection wells be placed ~600 m inland of the 116-K-2 trench. All of these
extraction wells would be pumped at 95 L/min. The 3 injection wells would operate at 190 L/min.

This design is expected to prevent or reduce the quantity of chromium reaching the Columbia River in
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8.1.1 Cyclic Well Rehabilitation

Cyclic well rehabilitation is a preventive maintenance program developed for Hanford Site wells.
This cyclic well-cleaning program involves, as needed, brushing the carbon steel casing and casing per-
forations, developing the wells to improve yield and sample quality, and removing the sediment accu-

~mulation. Wells are rehabilitated once every 5 years; this 5-year well-rehabilitation cycle is based on
prior field experience, which was used to develop a best management practice for maintaining wells on
the site.

~ During FY 1996, PNNL requested that WHC perform cyclic well rehabilitation on 21 Hanford Site

wells. Emphasis was placed on those wells included in the Environmental Surveillance Master Sam-

pling Schedule (Bisping 1996) that have not historically been rehabilitated. Most of these wells are

located in surface radiation zones and/or require containment of generated purgewater. Rehabilitation

of these wells brings all PNNL-maintained wells currently scheduled for sampling in compliance with

* the 5-year rehabilitation rotation, with one exception. A well located in the 100-N Area was removed

from the rehabilitation list (199-N-5, which is located within - C oo B
y probler d the cost associated with regulating a pun 1

uated during FY 1997 as a candidate for rehabilitation.

During this same time, WHC performed cyclic well rehabilitation on 20 Hanford Site wells.
Cyclic well rehabilitation includes, as needed, the following activities:

¢ perform field inspection and complete a field inspection report
¢ remove sample pumps and downhole equipment

¢ conduct downhole television camera survey

¢ brush and clean well casing

¢ remove debris and fill material with a sand pump and/or core barrel to restore well to original
depth or to depth necessary to support sampling activities

¢ develop well using a bailer and/or an electric submersible pump
¢ install groundwater-sampling pump and/or downhole equipment
e track field activities through the use of the Well Service Request, Well Services Planning
Report, and Field Activity Report forms, and input resulting data into the Hanford Well
Services atabase. :
All work was conducted in accordance with WHC (1989). Wells rehabilitated during FY 1996, in

addition to the historical record of wells rehabilitated, are tracked in the Hanford Well Services
Database.
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Well Maintenance, Reconfiguration,

R

" Decommissioning
RN

R

Originally, well 699-S6-E4A was drilled to a total depth of 36 m (117 ft). A 23-cm (9-in.) nominal
borehole and a: -cm (8-in.) carbon steel casing were advanced to 36 m (117 ft) with no documented
perforations in the 20-cm (8-in.) carbon steel ¢  ng; a camera survey was conducted. The well-recon-
figuration work was initiated in FY 1995 and completed during FY 1996. The well-reconfiguration
design consisted of perforating the 20-cm (8-in.) carbon steel casing and installing a 10-cm (4-in.)
stainless steel screen and liner with both an annular filter pack and annular seal material above and
" below the monitoring interval. The screen was installed over a depth interval of 22 to 28 m (71 to
91 ft) below gro 1 surface (approximately the top 6 m [20 ft] of the unconfined aquifer system).

8.3 ' ell ‘ecommissioning

decom sioning ¢ wells is also | t of the overall well-maintenance strategy that supports
gro  vate and vadose-zone-monitoring and iaracterizat | programs conducted on the Hanford
Site. These activities are conducted in response to regulatory drivers and, in some cases, to facilitate
programmatic or project-specific goals. A well-remediation and -decommissioning program was
i lemented in Y 1993 under WHC’s RCRA and Operational Monitoring Program. During
FY 1996, 33 H ‘ord Site wells (Table 8.1), 47 characterization borings (decommissioned immediately
following drilling), and 5 old farm wells identified as safety hazards were decommissioned under this
program. Allv rk was conducted in accordance with WHC (1989). Wells decommissioned during
FY 1996, in addition to the historical record of wells decommissioned, are tracked in the Hanford Well
Services Datab:
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Groundwater Monitoring for FY 1996

three levels of efforts: 1) background monitoring, 2) indicator parameter evaluation, or 3) ground-
water quality assessment. All of the RCRA facilities at the Hanford Site have completed their initial
background monitoring programs.

Statistical evaluations for interim status RCRA facilities during FY 1996 consisted of reestablish-
ing background levels to reflect changing conditions and evaluating the facility’s impact on ground-
water quality. A general description of the applicable statistical methods that are appropriate for these
interim status facilities is provided in this section.

The statistical method used to summarize background data is the averaged replicate t-test method

as described in Appendix B of EPA (1986) and Chou (1991). The averaged replicate t-test method
for each contamination indicator parameter is calculated as:

t= & - XS, * 1+1/n, ' B.1)

v re t = test statistic

average of replicates from the i monitoring well
background average

= background standard deviation

= number of background replicate averages.

F &

The guiding documentation (EPA 1986) states that a test statistic larger than the Bonferroni criti-
cal value, t, (i.e., t > t.) indicates a statistically significant probability of contamination. These
Bonferroni critical values depend on the overall false-positive rate required for each sampling period
(i.e., 1% for interim status), the total number of wells in the monitoring network, and the number of
degrees of freedom (n, - 1) associated with the background standard deviation. Because of the nature
of the test statistic in Equation (B.1), results to be compared to background do not contribute to the
estimate of the variance. The test can be reformulated, without prior knowledge of the results of the
sample to be compared to background (i.e., X;), in such a way that a critical mean, CM, can be
obtained:

CM =X, +t, * S, * [(1+1/n,) (one tailed) (B.2)
CM =%, 2t * S, * ((1+L/n) (two tailed) (B.3)

For pH, a two-tailed __/ (or critical range) is calculated and a one-tailed ...f is calculated for
specific conductance, tot organic carbon, and total organic halogen. The CM (or range for pH) is
the value above which (or above/below in the - of pH) a compared value is det  ined to be
statistically different from background. '
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Table B.1. Summary Statistics for Background Monitoring Constituent Parameter Data

for Solid Waste Landfill
Number
of Standard Ccv
Constituent Sambples GT LT Mean Median Deviation = (%) Minimum Maximum

Temperature, 2 2 0 18.7 18.8 1.00 5.4 16 20.4
°C
Specific 38 38 0 385.3 397 689 179 206 550
conductance,
uS/cm
Field pH® 36 36 0 7.33 7.31 0.46 6.3 6.08 8.45
Total organic 38 0 38 421.6 468 142.9 33.9 32 750
carbon, pg/L®°)

36 0 y 798.4 10.9 6.( 8,660
“g/L\"v"I
Nitrate, pg/L® 36 36 0 25,929 27,725 5,139.2 19.8 16,000 33,800
Nitrite, pg/L® 24 0 24 BDL BDL NC NC BDL BDL -
Ammonium, 24 4 20 BDL BDL NC NC BDL 100
“g/L(b.c)
Sulfate, ug/L®< 36 36 0 44,169 46,000 4,695.0 10.6 34,000 51,500
Iron®, filtered, 29 16 13 33.3 28 19.3 58.0 BDL 78
ug/L
Zinc, filtered, 29 14 15 BDL BDL NC NC BDL 34
ug/L®
Manganese, 29 1 28 BDL BDL NC NC BDL 11
filtered, pg/L®
Coliform bacte- 29 2 27 BDL BDL NC NC " BDL 16
ria, colonies/ )
100 m/L
Chemical ' 8 ) 8 BDL BDL NC NC BDL BDL
oxygen demand,
mg/L®

(a) Inconsistent pH values of 5.4 and 5.5 were excluded.

(b) Statistics were calculated from values reported below contractuzally required detection limit.

(c) Less-than-detection values were replaced by one-half of the contractually required detection limit in the calculation of summary
statistics.

BDL = below contractually required detection limit.

CV = coefficient of variation. .

number of samples that are greater than the contractally required quantitation limit.
number of samples that are less than the contractually required quantitation limit.
NC = notcalculated; int  ient measured values.

2
'
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.........

ible B.3. Results of Initial and Verification Sampling for 183-H Solar Evaporation Basins

Wells Exceeding Well Exceeding
Limit During Limit During Maximum
Constituent of Concentration Initial Sampling Verification Concentrations,
Concem Limit® Event Sampling Event pCi/L
Chromium 122 ug/L 199-H3-2A 199-H4-12C 240
199-H4-3
199-H4-12C
Nitrate 45,000 pg/L 199-H4-3 199-H4-18 580,000
199-H4-4 199-H4-3 446,800
199-H4-9
199-H4-18
Technetium-99 900 pCi/L 199-H4-3 199-H4-3 1,923.3
199-H4-4
U m 20 pCi/L 199-H4-3 199-H4-3 138.2
199-H4-4

(a) Chromium concentration limit is based on local area background.
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Table B.4. Sampling Results for Required Constituents (WAC 173-304) at Solid Waste Landfill, November 1995 through August 1996

Tolerance Well Well Well Well Well Well Well Well Well
Constituent Interval® Date 699-22-35 699-23-34A 699-23-34B 699-24-34A 699-24-34B 699-24-34C 699-24-35 699-25-34C  699-26-35A
Temperature, 21.0 Nov 1995 18.3 18.1 25.08 18.1 17.5 18.2 17.8 25.08 19.3
2C Feb 1996 16.5 17.1 17.0 17.6 18.0 18.1 17.6 18.3 19.7
May 1996 18.5 19.2 18.0 17.1 17.7 17.9 18.2 18.6 20.5
Aug 1996 18.3 18.6 18.2 19.3 19.1 19.8 18.4 19.4 20.4
Specific 550 Nov 1995 7628 6468 7408 6808 6248 6958 5938 564E 538
conductance, Feb 1996 7738 6388 7378 6128 6208 687 519 547 453
pS/cm May 1996 7728 6358 7418 6378 6178 6808 508 545 456
Aug 1996 7158 634E 7418 5968 6068 6878 510 454 450
Field pH [6.2, 8.46) Nov 1995 71 6.7 7.2 6.9 7.0 6.9 72 7.4 74
Feb 1996 7.1 6.7 6.9 6.7 6.8 7.1 7.1 7.2 7.6
May 1996 7.0 6.7 6.9 6.7 6.7 6.9 7.2 7.3 1.5
Aug 1996 6.9 6.6 6.9 6.7 6.7 6.9 7.1 7.2 7.4
Total organic 750 Nov 1995 350 113 170 163 184 150 240 285 120
carbon, ug/L Feb 1996 88 180 181 173 203 154 178 153 206
May 1996 203 191 193 <300 199 197 <300 227 194
Aug 1996 <532 <532 <532 <532 <532 <532 <532 <532 <532
Chloride, 9,045 Nov 1995 6,700 6,200 6,500 6,400 6,900 7,300 6,100 7,500 7,000
ug/L Feb 1996 6,700 6,800 6,700 6,700 7,300 7,500 6,200 7,500 7,200
May 1996 6,200 6,900 6,100 6,000 6,600 7,100 5,900 7,200 7,000
Aug 1996 5910 6,120 5,940 5,980 6,710 7,660 5,590 7,620 6,840
Nitrate, ug/L 33,800 Nov 1995 13,000 12,000 12,000 14,000 15,500 20,000 11,000 23,000 22,000
Mar 1996 13,000 12,000 12,000 13,000 16,000 20,000 11,000 22,500 21,000
May 1996 13,000 12,000 12,000 11,000 16,000 20,000 12,000 23,000 24,000
Aug 1996 14,600 13,200 12,500 14,300 17,100 21,500 12,500 23,700 21,900
Nitrite, ug/L 356 Nov 1995 <140 <140 <140 <140 <140 <140 <140 <140 <140
Feb 1996 <140 <140 <140 <140 <140 <140 <140 <140 <140
May 1996 <11 <11 <11 <11 <11 <11 <11 <11 <11
Aug 1996 <2 <2 <2 <2 <2 <2 <2 <2 <2
Ammonium, 100 Nov 1995 <27 <27 <27 <27 <27 <27 <27 <27 <27
ug/L Feb 1996 <27 <27 <27 36 <27 <27 39 <27 <27
May 1996 <16 <16 <16 <16 <16 <16 <16 <16 <16

Aug 1996

9661 X 10f Suio1uoy Laompunosn






Groundwater Monitoring for FY 1996

Table B.5. Critical Means for 16 Comparisons—Background C *~ ~ ‘ion Indicator
Parameter Data for the 120-D-1 Ponds@
Upgradient/
Average Standard Downgradient
Constituent n df t, Background Deviation Critical Mean Comparison Value
Specific 5 4 8.122 519.40 15.265 655.2 655.2
conductance,
pS/cm
Field pH 4® 3 15.145 8.223 0.151 [5.66, 10.78] [7.06, 9.31)©
‘Total organic 5 4 8.122 853.65 70.751 1,483.1 1,483.1
carbon, ug/L
Total organic 5 4 8.122 8.752 3.239 37.6 37.6
halogen, ug/L
(a) Data collected from March 1995 to February 1996 for upgradient well 199-D5-13.
(b) Excluding invalid pH data collected on March 14, 1995.
(c) Vat d using data collected from May 1995 to August 1996 because the critical range calculated using only four quarters of .
dat to be meaningful.
df = Degrees of freedom (n-1).
n = Number of background replicate averages.
t. = Bonferroni critical t-value for appropriate df and 16 comparisons.
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Table B.6. Background Contamination Indicator Parameter Data for 120-D-1 Ponds

Sample Duplicate Specific Field Total Organic Total Organic
Well Date Sample Number Conductance, xS/cm pH Carbon, ug/L Halogen, pg/L
199-D5-13 03/14/95 1 502 7.62% 800-Q 10.8
2 502 7.63% 9002 6.5
3 501 7.64% 900-Q 12.2
4 502 7.65% 900-Q 7.6
199-D5-13 05/02/95 1 534 8.02 800~ 9.3
2 533 8.03 800~ 9.5
3 533 8.03 900~ 10.0
4 532 8.03 800- 10.0
199-D5-13 08/16/95 1 504 8.16 1,000 6.9Y
2 500 8.16 800 6.9Y
3 508 8.21 800 6.9V
4 506 8.24 800 6.9Y
199-D5-13 11/14/95 1 525 8.31 720 12.0
2 524 8.30 840 9.7"
3 525 8.28 780 11.0
4 525 8.28 710 6.9Y
199-D5-13 02/27/96 1 532 8.37 913 9.1t
2 533 8.38 1,030 13.2
3 533 8.38 961 13.8
4 534 8.39 919 13.1

Analyte concentration below contractually required quantitation limit but above method detection limit.

Result associated with suspect quality control data.

Reviewed data that were rejected as a result of the request for analytical data evaluations process.

Analyte concentration below method detection limit; reported values were analytical laboratories’ method detection limit.

a™mor |
nnanu
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Table B.7. Average Replicate Statistics—-Background Indicator Parameter I" "1 for 12C ™-1 Ponds

Sample Number of Standard Coefficient of
Constituent Well Name Date Samples - Average Deviation Variation, %
Specific 199-D5-13 03/14/95 4 501.75 0.500 0.10
z';:;“m“’ 199-D5-13 05/02/95 4 . 533.00 0.816 0.15
199-D5-13 08/16/95 4 504.50 3.416 0.68
199-D5-13 11/14/95 4 524.75 0.500 0.10
199-D5-13 02/07/96 4 533.00 0.816 0.15
Field pH 199-D5-13 03/14/95 4 7.635% . 0.013% 0.17%
199-D5-13 05/02/95 4 8.028 0.005 0.06
199-D5-13 08/16/95 4 8.192 0.040 0.48
199-D5-13 11/14/95 4 8.292 0.015 0.18
199-D5-13 02/07/96 4 8.380 . 0.008 0.10
Total organic 19¢  5-13 03/14/95 4 875-Q 50.000-- 5.71-Q
carbon, ug/L 199-D5-13  05/02/95 4 825k 50.000" 6.06
199-D5-13 08/16/95 4 850 100.000 11.76
199-D5-13 11/14/95 4 762.5 60.208 7.90
199-D5-13 02/07/96 4 955.75 53.910 5.64
Total organic 199-D5-13 03/14/95 4 9.275 2.670 28.79
halogen,® ug/L 199-D5-13  05/02/95 4 9.700 0.356 3.67
199-D5-13 08/16/95 4 6.90Y NC NC
199-D5-13 11/14/95 4 9.038 - 3.842 42.51
199-D5-13 02/07/96 4 12.30 2.156 1183

(a) Statistics were calculated by replacing nondetected values with half of the respective method detection limit.

L Calculated using values below contrac  lly required quantitation limit but above method detection limit; actual
reported values were used. ‘

NC = Not calculated.

Q = Result associated with suspect quality control data.

R = Reviewed data were rejected as a result of the request for analytical data evaluation process.

U = Calculated values are below method detection limit.
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Table B.8. Background Statistics—Contamination Indicator Parameter Data for 120-D-1 Ponds

Background - Background
»  erof Background Standard Coefficient of
Constituent Samples Average Deviation Variation, %
Specific 5 519.40 15.265 2.94
conductance,
puS/cm
Field pH 4@ 8.223 0.151 1.84
Total organic 5 853.65 _ 70.751 8.29
bon,; L
Total organic 5 8.752 3.239 37.00
n,® L :

(@) cluding invalid pH data collected on March 14, 1995.
(b) Background summary statistics calculated using values below method detection limit.

1 B.9. Critical Means Table for 32 Comparisons--Background Contamination Indicator
rameter Data for 1301-N Liquid Waste-Disposal Facility®

Upgradient/
Average Standard Critical Downgradient
Constituent n [+ | S Mean Comparison Value

Specific conduc- 10 9 5.1241 592.70 272.527 2,057.3 2,057.3
tance, uS/cm
Field pH® 9 8 6.0313 7.855 0.248 [6.28, 9.43] [6.28, 9.43]
Total organic 10 9 5.1241 377 205.037 1,478.9 1,478.9
carbon, ug/L
Total organic 10 9 5.1241 10.742 5.087 38.1 38.1
halogen, ug/L

(a) Dam collected from February 1994 to February 1995 for upgradient wells 199-N-57 and 199-N-34. Values calculated based
on 32 comparisons.
(b) Excluding suspect pH data collected on September 6, 1994 from well 199-N-57.

df = Degrees of freedom (n-1).
n = Number of background replicate averages.
t. = Bonferroni critt  -value for appropriate df and 32 comparisons.
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Table B.10. Critical Means Table for 16 Comparisons--Background Contamination Indicator
Para ‘er Data for 1324-N/NA ~ ‘quid Waste-Disposal Facilities®

Upgradient/
Average Standard Downgradient
Constituent n df t Background Deviation . Critical Mean Comparison Value
Specific 4® 3 11.984 260.812 26.709 618.7 618.7
conductance,
uS/cm
Field pH 4® 3 15.145 8.198 0.115 [6.26, 10.14] [7.59, 8.871©
Total organic 4@ 3 11984 . 291.875 80.710 1,373.2 1,373.2
carbon, ug/L
Total organic 5 4 8.122 6.470 2.385" 27.7 27.7
halogen, pug/L

(a) Data collected from May 1994 to May 1995 for upgradient well 199-N-71.

(b) Excluding outliers specific conductance and pH collected on March 1, 1995 and August 26, 1994, respectively.

(c) Values calculated using data collected from May 1994 to September 1996 because the critical range ulated using only four £rS.
ofdataistoo large o bem  gful.

(d) Excluding invalid data collected on November 4, 1994; blank contamination.

df = Degrees of freedom (n-1).
n = Number of background replicate averages.
t. = Bonferroni critical t-value for appropriate df and 16 comparisons.
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Table 11. Background Contamination Indicator Parameter Data for 1324-N/NA Liquid
Waste-Disposal Facilities ' '

Sample Duplicate Sample Specific Field Total Organic Total Organic
Well Date Number Conductance. «S/cm pH Carbon, pg/L Halogen, pg/L
199-N-71 05/12/94 1 253 8.06 400 8.1
2 252 8.07 400 ND
3 252 8.07 350" ND
4 253 8.07 400+ ND
199-N-71 08/26/94 1 256 7.47F 320Y 8.0
2 254 7.48F 320Y 7.6
3 255 7.48F 3209 8.4
4 255 7.49% - 8.9
199-N-71 11/04/94 1 238 8.16 300%-B 6.2
2 237 8.17 20048 6.9
3 236 8.16 200-B 8.5
4 236 8.17 200-8 8.4
199-N-71 03/01/95 1 183F 8.35 300" 10.1
2 182F 8.35 300" 9.0
3 186F 8.33 400 5.0V
4 185F 8.34 300t 5.0Y
199-N-71 05/02/95 1 299 8.22 200 5.0V
2 299 8.21 300 5.0V
3 299 8.22 200 5.0V
4 299 8.22 300" 5.0Y

B E associated with analyte is elevated.

F = Suspect data; currently under review.

L = Analytecc  ntration below contractually required quantitation limit but above method detection limit.

U = Analyte concentration below method detection limit; reported values were analytical laboratories” method detection limit.
ND = No data.
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Table B.1  Average Replicate Statistics—Background Indicator Parameter Data for 1324-N/NA
Liquid Waste-Disposal Facilities

Well Sample Number of Standard  Coefficient of
Constituent Name Date Samples Average Deviation Variation, %
Specific 199-N-71 05/12/94 4 252.50 0.577 0.23
;‘;‘;g;m“v 199-N-71  08/06/94 4 255.00 0.816 0.32
199-N-71 11/04/94 4 236.75 0.957 0.40
199-N-71 03/01/95 4 184.00F 1.826F 0.99F
199.N-71 _ 05/02/95 4 299.00 0 ' 0
Field pH 199-N-71 05/12/94 4 8.068 0.005 0.06
199-N-71 08/26/94 4 7.480F 0.008F 0.11F
199-N-71 11/04/94 4 8.165 0.006 0.07
199-N-71 03/01/95 4 8.342 0.010 0.11
199-N-71 05/02/95 4 8.218 ¢ 0.06
Total organic 199-N-71  05/12/94 4 387.5- 25.000" 5L
carbon®, ug 199-N-71 08/26/94 4 205.0L 90.000L 43.90L
199-N-71 11/04/94 4 225.0%-8 50.000%B 22.2LB
199-N-71  03/01/95 4 325.0% 50.000" 15.38¢
199-N-71 05/02/95 - 4 250.0L 57.735¢ 23.09%
Total organic 199-N-71 05/12/94 1 8.100 NC NC
halogen®, pg/L 199-N-71  08/26/94 4 8.225 0.556 6.76
199-N-71 11/04/94 4 7.500 1.134 15.12
199-N-71 03/01/95 4 6.025 4.095 67.97
199-N-71  05/02/95 4 2.500V 0 0

(a) Statistics were calculated by replacing nondetected values with half of the respective method detection limit.

B = Blank associated with analyte is elevated.

F = Suspect data; currently under review.

L = Calculated using values below contractually required quantitation limit but above method detection limit; actual
reported values were used.

NC = Not calculated.

U = Calculated values are below method detection limit.
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Table B.17. Critical Means Table for 24 Comparisons--Background Contamination Indicator
__rameter Data for 216-A-10 Crib®

Upgradient/
Average Standard Downgradient
n df t Backeround Deviation_ Critical Mean Comparison Value
Specific 8 7 5.5799 27331 - 77.643 732.8 732.8
conductance,
puS/cm
Field pH 8 7 6.2684 8.024 0.319 [5.90, 10.14] [6.76, 9.26)®
- Total organic 8 7 5.5799 618.75 117.83 1,316.1 1,316.1
carbon®?, ug/L
Total organic 8 7 5.5799 447 1.544 13.6 13.6
gen(""). |

Data collected from November 1988 to August 1989 for upgradient wells 299-E24-18 and 299-E25-36.

Values calculated using data collected from November 1988 to August 1992 (wells 299-E24-18 and 299-E25-36) because the critical
range calculated using only four quarters of data is too large to be meaningful.

Critical means calculated from values reported below the contractually required detection limit (DOE 1991).

(d) Critical means calculated using data analyzed by United States Testing Company, Inc., Richland, Washington.
df = Degrees of freedom (n-1).
n = Number of background replicate averages.
t. = Bonferroni critical t-value for appropriate df and 24 comparisons.
e ,18. Critical Means Table for 48 Comparisons- ackground Contamination Indicator
Parameter Data for 216-B-63 Trench® :
Upgradient/
Average Standard Downgradient
Constituent n- df t. Background Deviation Critical Mean Comparison Value
Specific 21 20 4.224 369.393 60.192 629.6 629.6
conductance,
puS/cm
Field pH 20 19 4572 7.975 0.190 [7.08, 8.87] [7.08, 8.87]
Total organic 20 19 4.267 500 NC NC 525
carbon®, ug/L
Total organic NC NC NC -NC NC NC 16.2
halogen®, ug/L :
(a) Data collected from July 1992 to April 1993 for upgradient wells 299-E27-8, 299-E27-9, 299-E34-10, and 299-E27-17. Dat
collected from July 1992 to July 1993 for upgradient well 299-E27-11.
(b) Critical means not calculated because of lack of estimate of background standard deviation. The upgradient/downgradient comparison
value is the limit of quantitation (see Appendix F).
(c) Critical means not calculated because of problems associated with data quality for samples analyzed by DataChem Laboratories, Inc.,
Salt Lake City, Utah. The upgradient/downgradient comparison value is the limit of quantitation (see Appendix F).
df = Degrees of freedom (n-1).
n = Number of background replicate averages.
NC = Not calculated.
t. = Bonferroni critical t-value for appropriate df and 48 comparisons.
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T leB.: Critical Means Table for 68 Comparisons—Background Contamination Indicator
Parameter Data for Low-Level WMA-1@

. Upgradient/
Average Standard Downgradient
Constituent n df t Background Deviation Critical Mean Comparison Value

Specific 26® 25 4.2027 373.721 74.637 693.4 693.4
conductance,
uS/cm »
Field pH 27 26 4.4409 7.896 0.330 [6.40, 9.39] [6.40, 9.39]
Total organic 26 25  4.2027 500 NC NC 525
carbon®, ug/L
Totalor NC NC NC NC NC ~ NC 162

halogen, ug/L

(a) Data collected from July 1992 to April 1993 for upgradient wells 299-E28-26, 299-E28-27, 299-E28-28, 299-E33-28, 299-E33-29,
and from July 1992 to Jamuary 1993 for 299-E33-35, and from September 1991 to July 1992 for 299-E324.

(b) Excluding outier collected on July 2, 1992 from well 299-E33-28. .

(c) Critical means not calculated because of of estimate of background standard deviation. The upgradient/downgradient comparison
value is the limit of quantitation (see Appendix F).

(d) Critical means not calculated because of problems associated with dat: ility for samples analyzed by DataChem Laboratories, Inc.,
Salt Lake City, Utah. The upgradient/downgradient comparison value is the limit of quantitation (see Appendix F).

df = Degrees of freedom (n-1).
n = Number of background replicate averages.
NC = Not calculated.
t. = Bonferroni critical t-value for appropriate df and 68 comparisons.
le 22. Critical Means Table for 52 Comparisons—Background Contamination Indicator
Parameter Data for Low-Level WMA-2®
Upgradient/
Average Standard Downgradient
Constitent n df ¢ Background Deviation Critical Mean Comparison Value
Specific 12 11 5.0293 385.875 116.987 998.3 998.3
conductance,
pS/cm
Field pH 12 11 5.4790 8.077 0.174 [7.08, 9.07] [7.08, 9.07]
Total organic 12 11 5.0293 445.833 94.648 941.3 941.3
carbon®, pg/L
Total organic . 12 11 5.0293 4833 2.861 19.8 19.8
halogen®, pg/L

(a) Data coliected from September 1988 to July 1989 for upgradient wells 299-E27-10 and 299-E34-5.
(b) Critical means calculated from values reported below contracmally required detection limit.
(c) Critical means calculated using data analyzed by United States Testing Company, Inc., Richland, Washington.

df = Degrees of freedom (n-1).
n = Number of background replicate averages.
t. = Bonferroni critical t-value for appropriate df and 52 comparisons.
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ible B.25. Critical Means Table for 56 Comparisons—Background Contamination Indicator
Parameter Data for Low = vel WMA<4®

. Upgradient/
Average Standard Downgradient
Constituent n -df t Background Deviation Critical Mean Comparison Value

Specific - 16 15 4.586 328.594 133.345 . 958.9 958.9
conductance,
uS/cm
Field pH 16 15 4.938 7.779 0.261 [6.45, 9.11) [6.45, 9.11]
Total organic 15 14 4.676 470.0 142.428 1,157.8 1,157.8
carbon®, ug/L
Total organic 11 10 5.2814 2,029.796 2,002.864 13,078 13,078

halogen®, pg/L

Data collected from October 1988 to July 1989 for upgradient welis 299-W15-16, 299-W15-18, and 299-W18-24 and from October
1992 to August 1993 for the newly installed upgradient well 299-W18-32.

(b) Critical means calculated using data analyzed by United States Testing Company, Inc., Richland, Washington.

df = Degrees of freedom (n-1).

n = Number of background replicate averages.

t. = Bonferroni critical t-value for opriate df and 56 comparisons.

Table B.26. Critical Means Table for 20 Comparisons--Background Contamination Indicator
Parameter Data for WMA-A-AX Single-Shell Tank Farms®
Upgradient/
Average Standard Downgradient
Constituent n df t Backeround Deviation Critical Mean Comparison Value

Specific 8 7 5.4079 396.563 59.671 738.8 738.8
conductance,
puS/cm
Field pH 8 7 6.0818 7.798 0.194 [6.55, 9.05) [6.55, 9.05)
Total organic 6© 5 5.4079 500 NC NC 525
carbon®, ug/L
Total organic NC NC NC NC NC NC 16.2
halogen®®, pg/L

(a)
(b)

©
(d)

Data collected from July 1991 to May 1992 for upgradient wells 299-E25-40 and 299-E25-41.

Critical means not calculated because of lack of estimate of background standard deviation. The upgradient/downgradient comparison
value is the limit of quantitation (see Appendix F).

Excluding values collected on February 28, 1992 from wells 299-E25-40 and 299-E25-41 because of Nonconformance Report.
Critical means not calculat  >ecause of problems associated with data quality for samples analyzed by DataChem Laboratories, Inc.,
Salt Lake City, Utah. The upgradient/downgradient ¢ )arison value is the limit of quantitation (see Appendix F).

Degrees of freedom (n-1).

Number of background replicate averages.

Not calculated.

Bonferroni critical t-value for appropriate df and 20 comparisons.
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. Critical Means Table for 16 Comparisons--Background Contamination Indicator

Parameter Data for WMA-C Single-Shell Tank Farm®

Table B.28

Constituent n daf L
Specific 4 3 11.9838
conductance,
uS/cm
Field pH 4 3 15.1451
Total organic 11.9838
carbon®, pg/L
Total organic NC NC NC

halogen®®, pg/L

Average
Background

353.063

8.038
500

NC

Upgradient/
Standard Downgradient
Deviation Critical Mean Comparison Value
14.244 543.9 543.9
0.109 [6.19, 9.88] {6.19, 9.88]
NC NC 525
NC NC 16.2

(a) Data collected from July 1991 to August 1992 for upgradient well 299-E27-14.
(b) Critical means not calculated because of lack of estimate of background standard deviation. The upgradient/downgradient comparison

value is the limit of quantitation (see Appendix F).

(c) Critical means not calculated because of problems associated witk
Salt Lake City, Utah. The upgradient/downgradient comparison value is the limit of quantitation (see Appendix F).-

df = Degrees of freed n-1).

n = Number of background replicate averages.

NC = Not calculated.

t. = Bonferr critical t-value for approprnate df and 16 comparisons.

1 for samples analyzed by DataChem Laboratories, Inc.,
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Appendix C

Borehole Spectral Gar-—a Logs






column), type of sensor or probe used (third column),
are stored electronically by file name (contact R. K. Price, Rust Federal Services, Inc., Richland,
.Washington for access to the original logs). More information about the waste site can be found in
R

Borehole Spectral Gamma Logs

Appendix C

This appendix lists the spectral-gamma and moisture logs obtained at various soil-column-disposal
sites and at special study sites. The logs are listed by file name (first column), site designator (second
" the date of the log (fourth column). Data

v

n S: VT 9).
Well or Borehole Name Site
299-E17-003 A-27 Crib
299-E24-059 A-10 Crib
299-E24-060 A-10 Crib
299-E24-078 A-38 Crib
299-E24-079 A-38 Crib
299-E24-084 A-38 Crib
299-E24-092 A-38 Crib
299-E24-100 A-38 Crib
299-E24-160 A-10 Crib
299-E25-004 A-8 Crib
299-E25-005 A-8 Crib
299-E25-005 A-8 Crib
299-E25-007 A-8 Crib
299-E25-007 A-8 Crib
299-E26 1 A-24 Crib
299-E26-052 A-24 Crib
299-E26-053 A-24 Crib
299-E26-056 A-24 Crib
299-E26-057 A-24 Crib
299-E26-060 A-24 Crib
299-E26-064 A-24 Crib

Probe

HPGe
HPGe
HPGe
MOIST
MOIST
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe
MOIST
HPGe
MOIST
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe

Log Date

06/27/95
07/10/95
07/12/95
05/30/95
05/30/95
03/17/95
02/24/95
03/17/95
06/12/95
10/31/95
11/28/95
12/04/95
11/08/95
11/29/95
09/ 95
09/27/95
10/11/95
09/26/95
11/01/95
09/27/95
10/27/95
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5 b s

Well or Borehole Name Site Probe Log Date
299-W11-070 T-26 Crib HPGe 06/28/95
299-W14-004 T-28 Crib HPGe 05/23/95
299-W15-004 T-19 Crib HPGe 11/15/95
299-W15-007 Z-7 Crib HPGe 04/13/95
299-W15-007 Z-7 Crib MOIST 04/21/95
299-W15-007 Z-7 Crib MOIST 04/25/95

“W15-009 Z-9 Crib HPGe 04/11/95

299-W15-062 Z-5 Crib HPGe 04/05/95
299- 5062 . z5crb MOIST 06/07/95
299-W15-063 Z-5 Crib HPGe 04/04/95
299-W15-063 Z-5 Crib MOIST 03/30/95
299-W15-064 Z-5 Crib HPGe 04/07/95
299-W15-076 Z-7 Crib HPGe  04/06/95
299-W15-076 Z-7 Crib MOIST 06/08/95
299-W15-077 Z-7 Crib HPGe 04/10/95
299-W15-077 Z-7 Crib MOIST 06/08/95
209-W15-078 Z-7 Crib HPGe 04/10/95
299-W15-078 Z-7 Crib MOIST 06/06/95
299-W15-198 Z-8 HPGe 04/12/95
299-W15-213 Z-8 HPGe 04/12/95
299.W15214 Z-8 HPGe 04/12/95
299-W18-250 U-14 Ditch MC T 06/12/95
299-W22-023 U-12 Crib HPGe 08/08/95
299-W22-028 U-12: 59 HPGe 09/06/95
299-W23-004 $-21 Crib HPGe 06/28/95
209-W23004 $-21 Crib MOIST 06/27/95
299-W23-004 $-21 Crib NA®D) 06/28/95
699-059-058 600 Area VZM HPGe 07/10/95
699-059-058 600 Area VZM MOIST 07/10/95
699-059-058 600 Area VZM NA®D) 07/10/95
699-060-057 600 Area VZM HPGe 07/11/95
699-060-057 600 Area VZM MOIST 07/11/95
699-060-057 600A VZM NA®D 07/11/95
199-F02-001 scon MOIST 12/06/95
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Well or Borehole Name

116-C14
116-C1-05
116-C1-06
116-C1-07
116-C1-08
116-C1-09
»C1-10
116-C1-11
116-C1-12
116-C1-13
116-C1-14
116-C1-15
116-C1-16
116-C1-17
116-C1-18
116-C1-19
116-C1-20
116-C1-:
116-C1-22
116-C1-23
116-C1-:
116-C1-25
116-C5-01
116-C5-02
116-C5-03
116-C5<«
116-C5-05
116-C5-06
116-C5-07
116-C5-08
116-C5-09
116-C5-10
116-C5-11
116-C5-12

Site

1gs/Appendix C

Probe Log Date
116-C-1 CPT 08/11/95
116-C-1 CPT 08/14/95
116-C-1 CPT 08/14/95
116-C-1 Cl 08/14/95
116-C-1 CPT 08/14/95
116-C-1 CPT 08/14/95
116-C-1 CPT 08/14/95
116-C-1 (o 08/15/95
116-C-1 CPT /15795
116-C-1 CPT 08/15/95
116-C-1 CPT 08/15/95
116-C-1 CPT 08/15/95
116-C-1 CPT 08/16/95
116-C-1 CPT 08/16/95
116-C-1 CPT 08/16/95
116-C-1 CPT 08/16/95
116-C-1 CPT 08/17/95
116-C-1 CPT 08/17/95
116-C-1 CPT 08/17/95
116-C-1 CPT 08/17/95
116-C-1 CPT 08/23/95
116-C CPT 08/23/95
116-B-11 CPT 12/12/95
116-B-11 CPT 12/12/95
116-B-11 CPT 12/12/95
116-B-11 CPT 12/12/95
116-B-11 CPT 12/13/95
116-B-11 CPT 12/13/95
116-B-11 CPT 12/13/95
116-B-11 CPT 12/15/95
116-B-11 CPT 12/15/95
116-B-11 CPT 12/15/95
116-B-11 «T 12/15/95
116-B-11 CPT 12/20/95
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A\l I h T = ad
Aquifer System Wells on the Hanford Site and Outlying
Areas used for June 1996 Water-Table-Contour Map
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S cted ,,ater Level Measurements from Unconfined
Aquifer System Wells on the Hanford Site :_.d Outlying
Areas use for June 1996 .Vater-.able-Cc—tour Map

J. «. Rieger d W. ™ Webber

This __endix is on the 3-1/2-in. computer d ette included with this report.
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Table F.4. Summary of FY 1996 GWSP Chemical Constituents not Within Blank Control Limits®

Result, MDL, One-Half
Constituent® pe/L pg/L MCL,© pg/L

Aluminum 38 31 100©
Cobalt 15 53 NA
Copper 2.4 2.1 - 500©
Copper 3.7 2.1 500©
Copper ' 20 8.7 500©
Magnesium 27 26 NA
I~ esium 27 26 NA
Manganese 0.61 0.55 250
M _anese 0.59 ¢ ;9
-1 30 NA
Zinc 3.9 3.7 2,500©
M kel 11 7.4 50
Potassium 240 18 ‘NA
Iron 12 8.9 150©
Iron 79 8.9 150©
Bromide 99 72 NA
Chloride 120 110 125,000©
. .uoride 69 23 1,000
Nitrate 290 18 22 0
Nitrate 200 120 22,500
Nitrate 69 18 22,500
Nitrate 23 18 . 22,500
Nitrate 140 18 22,500
Phosphate 780 83 NA
Sulfate 71 21 125,000©
Carbon tetrachloride 1 0.05 25
Methylene chloride 0.1 0.1 NA
Chloroform 0.27 0.07 50

(a) Control limits = less than method detection limit (MDL).
(b) Five sodium results above MDL not listed.

(c) Secondary maximum contaminant level (MCL).

NA = Not applicable.
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w s LR e
Table F.14. Summary of DataChem Groundwater Field Blanks Data
Number Standard
of Mean, Deviation, LOD,® LOQ,®
Period Samples ug/L pug/L pug/L pug/L
Constituent: Total Organic Carbon Method Code: 122
1 27/95 - 12/19/95 22 78.7 54.5 242 624
01/05/96 - 03/12/96 22 89.8 344 193 434
( 11/96 - 21/96 18 82.0 35.5 189 437
it 11/96 - 08/14/96 9 105.8 50.5 257 611
Su 71 86.4 439 218 525
Constituer*: T~+~! N-=~~-i~ Halogen **~*-~*7~"~- <7
. 27/95 - 12/01/95 20 0.55 1.54 4.6 ) 15.4
( D4/96 - 03/23/96 18 1.10 2.00 6.0 20.0
( 06/96 - 06/27/96 18 0.42 1.39 4.2 13.9
( 29/96 - 07/29/96 4 -0.61 0.57 1.7 5.7
Summary 60 0.34 1.62 4.9 16.2

(: LOD (bl " :orrected) e« Is the mean blank concentration plus 3 standard deviations; LOQ
(blank corrected) equals the mean blank concentration plus 10 standard deviations.
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Method Name

—ble F.16. (contd)

Constiment Name MDL
2,2’-Oxybix(1-cbloropropane) 0.35
2,3,4,6-Tetrachlorophenol 0.44
2.4,5-Trichlorophenol 0.19
2,4,6-Trichlorophenol 0.17
2,4-Dichlorophenol 0.16
2,4-Dimethylphenol 0.11
2,4-Dinitrophenol 13
2,4-Dinitrotoluene 0.064
2,6-Dichlorophenol 0.50
2,6 otoluene 0.22
2-Acetylaminofluorene 0.61
2-Cbloronaphthalene 0.12
2-Chlorophenol 0.27
2-Methy > hthalene 0.29
2- 0.058
2-Naphthylamine 0.29
2-Nitroaniline 0.11
2-Nitrophenol 0.24
2-Picoline 3.5
2-secButyl-4,6-dinitrophenol(DNBP) 1.4
3,3’-Dichlorobenzidine 4.0
3,3’-Dimethylbenzidine 49
3-Methylcholanthrene 0.16
3-Nitroaniline 0.085
4,6-Dinitro-2methy] phenol 34
4-Aminobiphenyl] 0.55
4-Bromophenylphenyl ether 0.21
4-Chloro-3-methylphenol 0.28
4-Chloroaniline 0.77
4-Chlorophenylphenyl r 0.23
4-Nitroaniline 1.3
4-Nitrophenol 0.39
4-Nitroquinoline- 1-oxide 20
5-Nitro-o-toluidine 0.51
7,12-Dimethylbenz[a]anthracene 5.8
Acenaphthene 0.21
Acenaphthylene 0.11
Acetophenone 0.12
Aniline 0.26
Anthracene 0.24
Aramite 0.69
Benzo(a)anthracene 0.19
Benzo(a)pyrene 0.15
Benzo(b)fluoranthene 0.16
Benzo(ghi)perylene 0.32
Benzo(k)fluoranthene 0.16
Benzothiazole 0.12

LOD

0.47
0.59
0.26
0.23
0.22
0.15
18
0.086
0.68
0.30
0.82
0.16
0.36
0.39
0.078
0.39
0.15
0.32
4.7
1.9
54
6.6
0.22
0.11
4.6
0.74
0.28
0.38
1.0

1 0.31

1.8
0.53
27
0.69
7.8
0.28
0.15
0.16
0.35
0.32
0.93
0.26
0.20
0.22
0.43
0.22
0.16

LOO

1.6
2.0
0.86
0.77
0.72
0.50
59
0.29
23
1.0
2.7
0.54
1.2
1.3

13
0.50
1.1
16
6.3
18

0.72
0.38

25
0.95
13
35
1.0
5.9
1.8

2.3

0.95
0.50
0.54
1.2
1.1
3.1
0.86
0.68
0.72
1.4
0.72
0.54
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Groundwater Moritoring for FY 1996

Table F.16. (contd)

Method Name Constituent Name MDL Ton ¥ N0
Parathion 1.8 2.4 8.1
Pentachlorobenzene 2.0 2.7 9.0
Pentachloronitrobenzene (PCNB) 4.7 6.3 21
Pentachlorophenol 0.24 0.32 1.1
Phenacetin 0.11 0.15 0.50
Phenanthrene 0.21 0.28 0.95
Phenol 0.62 0.84 2.8
Pronamide 53 7.2 24
Pyrene 0.25 0.34 1.1
Pyridine 0.47 0.63 2.1
Safrol 1.9 2.6 8.6
Tetradecane 0.16 0.22 0.72
Tetraethyl dithiopy rophosphate 1.3 1.8 59
Tributy] phosphate 0.52 0.70 23

/ 0.17 0.23 0.77
rlamine 4.1 S5.5 18
m-Cresol and p-Cresol, total 0.05 0.068 0.23
m-Dinitrobenzene 0.43 0.58 1.9
o-Toluidine 1.5 2.0 6.8
p-Dimethylaminoazobenzene : 12 16 54
p-Phenylenediamine 1.1 1.5 5.0
sym-Trinitrobenzene 0.28 0.38 1.3
EPA SW-846, Thallium Thallium 0.63 0.85 2.8
EPA SW-846, VOAs 1,1,1,2-Tetrachloroethane 0.46 0.62 2.1
1,1,1-Trichloroethane 0.11 0.15 0.50
1,1,1-Trichloroethane 0.36 0.49 1.6
1,1,2,2-Tetrachloroethane 12 1.6 54
1,1,2-Trichloroethane 0.047 0.063 0.21
1,1,2-Trichloroethane " 0.53 0.72 2.4
1,1-Dichlorocthane 0.081 0.11 * 036
1,1-Dichloroethane 0.37 0.50 1.7
1,1-Dichloroethene 0.4 0.59 20
1,2,3-Trichloropropane 1.6 22 72
1,2-Dibromo-3-chloropropane 0.48 0.65 2.2
1,2-Dibromoethane 0.50 0.68 2.3
1,2-Dichloroet 0.085 0.11 0.38
1,2-Dichloroethane 0.43 0.58 1.9
1,2-L" ~ ropropane 0.26 0.35 12
1,4-Dichlorobenzene 0.11 0.15 0.50
1,4-Dichlorobenzene 0.50 0.68 2.3
1,4-Dioxane 110 150 500
1-Butanol 25 34 110
2-Butanone 34 4.6 15
2-Hexanone 1.1 1.5 5.0
4-Methyl-2-Pentaone ’ 1.1 1.5 5.0
Acetone 1.4 1.9 6.3
Acetonitrile 21 28 95
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Table F.16. (contd)

Method Name Constituent Name MDL LOD LOQ
Acrolein 4.5 6.1 20
Acrylonitrile 1.5 2.0 6.8
Allyl chloride 1.2 1.6 5.4
Benzene 0.12 0.16 0.54
Benzene 0.38 0.51 1.7
Bromodichloromethane 0.50 0.68 2.3
Bromoform 0.44 . 0.59 2.0
Bromom 0.25 0.34 1.1
Carbon disulfide 0.33 0.45 1.5
C:  tetrachloride : 0.047 0063 021
Carbon tetrachl le 0.35 0.47 1.6

lorobenzene 0.49 C 2.2
Chloroethane 14 1.9 6.3
Chloroform 0.065 0.088 0.29
Chloroform ) 0.41 0.55 1.8
Chlor ; 0.37 0.50 1.7
Chloroprene 0.21 0.28 0.95
Dibromochloromethane T 043 0.58 1.9
Dibromomethane 0.49 0.66 22
Dichlorodifluocromethane 0.37 0.50 1.7
Ethyl cyanide 2.1 2.8 9.5
Ethyl methacrylate 1.9 2.6 8.6

1ylbenzene 0.066 0.089 0.30
Ethylbenzene 0.44 0.59 2.0
Iodomethane ' 0.13 0.18 0.59
Isobutyl alcohol 56 76 250
Methacrylonitrile } 1.1 1.5 5.0
Methyl methacrylate 0.31 10.42 14
Methylenechloride 0.097 0.13 0.44
Methylenechloride . 035 0.47 1.6
Pentachloroethane 0.41 0.55 1.8
Styrene ’ 0.40 0.54 1.8
Tetrachloroethene 0.073 0.099 0.33
Tetrachloroethene 0.35 0.47 1.6
Tetrahydrofuran 25 34 11
Toluene 0.15 0.20 0.68
Toluene 0.4 0.59 2.0
Trichloroethene 0.099 0.13 0.45
Trichloroethene 0.39 0.53 1.8
Trichloromonofluoromethane _ 0.36 0.49 . 1.6
Vinyl acetate 0.46 0.62 2.1
Vinyl chloride ( 0.36 12
Vinyl chloride 1.3 1.8 59
Xylenes (total) 0.16 0.22 0.72
Xylenes (total) 1.3 1.8 59
cis-1,2-Dichloroethylene 0.12 0.16 0.54
cis-1,2-Dichloroethylene 0.47 0.63 2.1
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Groundwater Monitoring for FY 1996

Drinking
Well Upgradient/ Number of Maximum Water
Constituent Name Downgradient Exceedances Result Standards
pH 299-E24-17 Down 4 8.54 8.5
216-A-29 Ditch — RCRA Unit
Tritium, pCi/L 299-E25-35 Down ' 1 24,701.00 20,000
pH 299-E25-28 Down 8 8.89 85
‘ 299-E25-35 Down 4 8.56 85
~*3%A-36B Crib — RCRA Unit
Gross alpha, pCi/L 299-E24-18 Up 1 16.64 15
Nitrate, pg/L 299-E17-14 Down 1 100,000.00 45,000
299-E17-15 Down 1 97,000.00 45,000
Strontium-90, pCi/L 299-E17-14 Down 1 15.67 8
Tritium, pCi/L 299-E17-14 Down 2 1,058,600.00 20,000
299-E17-15 Down 2 881,090.00 . 20,000
299-E17-16 Down 2 396,400.00 20,000
299-E17-17 Up 2 616,740.00 20,000
299-E17-18 . Down 2 388,940.00 20,000
299-E17-9 Down 3 3,606,000.00 20,000
299-E24-18 Up 2 382,000.00 20,000
216-B-6” T™—~+ P RA Unit
Aluminum, pg/L 299-E27-11 Up 1 . 66.00 50
299-E27-8 Up 1 62.00 50
299-E27-9 Up 1 ‘ 61.00 50
Antimony, pg/L »-E33-36 Doy 1 38.00 6
Iodine-129, pCi/L 299-E33-33 Down 2 5.17 1
299-E33-36 Down 2 9.62 1
Thallium, ug/L 299-E34-10 Up 1 3.80 2
pH 299-E33-36 Down 1 8.51 85
299-E33-37 Down 4 8.64 85
216-B-3 Por* RCRA Unit
A1~ omy, ug/L 299-E324 Up 2 46.00 6
699-42-41 Down | 70.00 6
699-4341G Down 1 32.00 6
699-44-43B Down 1 44.00 6
Tritium, pCi/L 699-41-40 Down 1 111,120.00 20,000
699-42-39B Down I 72,505.00 20,000
699-42-42B Down 1 34,478.00 20,000
699-43-40 Down 1 41,198.00 20,000
699-43-41E ~wn 1 49,796.00 20,000
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wnd ter Monitoring for FY 1996

Drinking
Well Upgradient/ Number of Maximum Water
Constituent Name Downgradient Exceedances Result Standards
LLWMA-3 —~ RCRA Unit
Aluminum, pg/L 299-W7-3 Down 1 53.00 50
Carbon tetrachloride, pg/L 299-W10-13 Up 2 16.00 5
299-W10-19 Up 2 1,800.00 5
299-W10-20 Up 12 2,700.00 5
299-wW10-21 Up 12 550.00 5
299-w6-2 Down 2 120.00 5
299-W7-10 Down 2 14.00 5
299-W7-4 ~ Down 2 710.00 5
299-W7-5 Down 2 180.00 5
299-W8§-1 Down 1 6.00 5
Methylene chloride, pg/L 299-W10-19 Up 1 58.00 5
Nitrate, ug/L 299-W10-19 Up 4 140,000.00 45,000
299-W10-20 Up 3 150,000.00 45,000
299-W10-21 Up 2 160,000.00 45,000
299-W7-11 Down 1 46,000.00 45,000
299-W7-4 Down 1 100,000.00 45,000
299-W7-5 Down 1 59,000.00 45,000
Nitrc in nitrate, pg/L 299-W10-19 Up 2 31,300.00 10,000
299-W10-20 Up i 28,400.00 10,000
299-W10-21 Up i 30,700.00 10,000
299-W6-2 Down 1 11,000.00 10,000
299-W7-11 Down 1 10,600.00 10,000
299-W7-4 Down 1 23,900.00 10,000
299-W7-5 Down 1 13,600.00 10,000
Thallium, pg/L 299-W10-19 Up 1 3.90 2
299-W10-20 Up 1 3.90 2
299-Wé6-2 Down 1 4.20 2
299-W7-10 Down’ 1 4.50 2
Total dissolved solius, pg/l.  299-W10-20 Up 1 508,000.00 500,000
Trichloroethylene, pg/L 299-W10-19 Up 1 5.90 5
299-W10-20 Up 9 7.00 - 5
299-W10-21 Up 8 6.00 5
pH 299-W7-2 Down 4 8.67 85
299-W7-9 Down 4 8.60 85
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Drinking
Well Upgradient/ Number of Maximum Water
Constituent Name Downgradient E:  dances Result Standards
LLWMA-4 - ™7RA Unit
Aluminum, pg/L 299-W15-16 Up 1 51.00 50
299-W15-20 Do 1 76.00 50
299-W15-23 Down 1 58.00 50
299-W18-21 - Down 1 360.00 50
299-W18-22 Down 1 54.00 50
299-W18-23 Down 1 66.00 50
299-W18-24 Up 1 51.00 50
299-W18-28 Down 1 62.00 50
299-W18-32 Up 1 74.00 50
Antimony, pg/L 299-W15-24 Down 1 30.00 6
299-W18-26 Down 1 61.00 6
Carbon tetrachloride, pg/L 299-W15-15 Down 4 1,060.00 5
299-W15-16 Up 3 5,170.00 5
299-W15-18 Up 4 3,880.00 5
299-W15-19 Down 2 660.00 5
299-W15-20 Down 2 160.00 5
299-W15-23 Down 2 300.00 5
299-W15-24 Down 3 390.00 5
299-W18-21 Down 3 1,500.00 5
299-W18-23 Down 4 350.00 5
299-W18-24 Up 4 1,940.00 5
299-W18-26 Down 7 170.00 5
299-W18-27 Down 2 310.00 5
299-W18-28 Down 3 22.00 5
Iron, pg/L 299-W18-21 Down 1 540.00 300
Nitrate, pg/L 299-W15-15 Down 2 60,000.00 45,000
299-W15-16 Up 2 87,000.00 45,000
299-W15-18 Up . 2 110,000.00 45,000
299-W15-19 Down 2 82,000.00 45,000
299-W15-24 Down 1 89,000.00 45,000
299-W18-21 Down 1 77,000. 45,000
" "um, pg/L 299-W15-16 Up 1 5.00 2
299-W18-26 Down 1 3.90 2
pH 299-W15-20 Down 4 8.75 85
LL™™"* © RCRA Unit
Aluminum, pg/L 299-W11-31 Up 2 93.00 50
299-W6-4 Up 1 69.00 50
299-W6-9 Up 1 53.00 50
Carbon tetrachloride, pg/L 299-W6-2 Up 2 120.00 5
299-W6-5 Down 2 509.00 5
299-W7-10 Up 2 14.00 5







Monitoring Results Exceeding Maximum Contaminant Levels/Appendix G

: Drinking
Well Upgradient/ Number of Maximum Water
Constituent Name Downgradient Exceedances Result Standards
WMA-B-BX-""" Single-Shell Tank Farms — =~ * Unit
Antimony, ug/L 299-E33-31 . Down 1 76.00 6
299-E33-32 Down 1 46.00 6
299-E33-36 Up 1 38.00 6
299-E33-43 Down 1 38.00 6
lodine-129, pCi/L 299-E33-31 Down 2 9.17 1
299-E33-32 Down 2 7.28 1
299-E33-33 Up 2 5.17 1
299-E33-36 Up 2 9.62 1
299-E33-41 Down 1 774 1
299-E33-42 Down 2 5.16 1
299-E33-43 Down 2 5.68 1
pH 299-E33-36 Up 1 8.51 8.5
WMA-~ "7 ° 7 ] Tank Farm -- RCRA Unit
Iodine-129, pCi/L 299-E27-12 Down 1 3.21 1
’ 299-E27-13 Down 1 432 1
299-E27-14 Up 2 495 1
299-E27-15 Down 2 4.02 1
=™ “A.8-SX Single-Shell Tar’ ™ ‘ms — RCRA Unit
Antimony, pg/L 299-W22-46 Down 1 69.00 6
: 299-W23-14 Up 1 61.00 6
299-W23-15 Down 1 46.00 6
Carbon tetrachloride, pg/L 299-W23-15 Down 1 7.50 5
Tritium, pCi/L 299-W23-14 Up 13 256,460.00 20,000
299-W23-15 Down 2 26,848.00 20,000
W*“* T “*~-le-Shell Tank Farm - RCRA Unit
© Aluminum, pg/L 299-W10-15 Down 1 52.00 50
299-W10-16 Up 1 71.00 50
299-W11-27 Down 1 56.00 50
299-W11-31 Down 2 93.00 50
299-W6-4 Down 1 69.00 50
299-W6-9 Down 1 53.00 50
Carbon tetrachloride, ug/L 299-W10-15 Down 1 1,600.00 5
299-W10-19 Down 2 . 1,800.00 5
299-W10-20 Down 12 2,700.00 5
299-W10-21 Down 12 550.00 5
299-W11-28 Down 1 1,900.00 5
299-W6-2 Down 2 120.00 5
Chromium, pg/L 299-W10-15 Down 2 110.00 100
299-W11-27 Down 2 590.00 100
Fluoride, pg/L 299-W10-15 Down 5 5,000.00 4,000







Monitoring Résults Exceeding Maximum Contaminant Levels/Appendix G

Drinking
Well Upgradient/ Number of Maximum Water

Constituent Name Downgradient Exceedances Result Standards

Nitrate, pg/L 299-W10-17 Down 6 150,000.00 45,000

299-W10-18 Down 6 94,000.00 45,000

299-W14-12 Down 4 250,000.00 45,000

299-W15-22 Up 4 170,000.00 45,000

Technetium-99, pCi/L 299-W14-12 Down 3 3,014.90 900

Total dissolved solids, pg/l.  299-W10-17 Down 5 520,000.00 500,000

299-W14-12 Down 3 670,000.00 500,000

Tritium, pCVL 299-W10-17 Down 6 33,914.00 20,000

299-W14-12 Down 4 184,670.00 20,000

299-W15-22 Up 4 39,694.00 20,000

WMA.-U Single-Shell Tan’ ™ m — RCRA Unit

Carbon tetrachloride, pg/L 299-W18-30 Down 1 994.00 5

299-W19-32 Up 1 34.00 5

Iron, pg/L 299-W19-32 ~ Up 1 970.00 300

Manganese, ug/L 299-W19-32 Up 1 90.00 50

Nickel, pg/L 299-W19-32 Up 1 270.00 100
pH 299-W19-12 Down 1 854 85

Solid ¥~ - * -~ 1fill — State Permitted

Aluminum, pg/L 699-23-34A Down 1 52.80 50

699-23-34B Down 1 61.00 50

699-24-33 Down 1 75.00 50

699-24-34A Down 1 65.00 50

699-24-34B Down 2 54.80 50

699-25-34C Down 1 5780 50

Antimony, pg/L 699-23-34B Down 1 40.00 6

699-25-34C Down 1 46.00 6

ug/L 699-25-34C Down 1 7.00 5

Carbon tetrachloride, pg/L 699-24-34B Down 1 930 5

Tritium, pCV/L 699-24-33 Down 4 97,317.00 20,000

699-24-34A Down 4 25,600.00 20,000

699-24-34B Down 5 54,400.00 20,000

699-24-34C Down 4 97,026.00 20,000

699-25-34C Down 6 127,230.00 20,000

699-26-35A Up 4 129,000.00 20,000

216-U-12 Crib — RCRA Unit

Antimony, ug/L 299-W22-40 Down 1 25.00 6

299-W22-42 Down 1 24.00 6

299-W22-43 Up 1 46.00 6

699-36-70A Down 2 47.00 6

G.13
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