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REFACT
The work described in this document is conducted by the Pacific

Northwest Laboratory under the management of Westinghouse Hanford Company for
the U.S. Department of Energy.

Concentrations of ground-water c¢ ;tituents are compared to federal
drinking water standards throughout this document for reference purposes.
A11 drinking water supplied from the sampled aquifer meets regt itory
standards for drinking water quality.






Under 40 CFR 265.94(b)(2), an annual report containing the
results of the assessment monitoring projects is required. Under
40 CFR 265.94(a)(2)(ii), an annual report is required that includes an
evaluation of the indicator parameter results for each previous year. Under
40 CFR 265.94(a)(2)(iii), an annual report or water-level evaluation is
required. An annual report for solid waste landfills is required under
WAC 173-304. This report meets those requirements.
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LTl

o 1325-N LWDF

e 216-A-10 Crib

o 216-A-29 Ditch

e 216-A-36B Crib

e 216-B-3 Pond (B Pond)

e 2101-M Pond

e Grout Treatment Facility

e seven Single-Shell Tanks Waste Management Areas--WMA-T, WMA-TY-TX, '
WMA-U, WMA-S-SX, WMA-B-BX-BY, WMA-A-AX, 1d WMA-A-C

¢ 216-B-63 Trench.

The locations of these facilities on the Hanford Site are shown in Fig-
ure 1.1. A1l of the ground-water monitoring ‘ojects are under interim
status regulations with the exception of the Solid Waste Landfill, which is
regulated under 40 CFR 257 and WAC 173-304. Table 1.1 rovides the status of
these programs as of November 30, 1989 (data « Ilection may have occurred for
some of the projects in December, but those results are not yet available).
Ground-water quality assessment projects are in progress for the 1301-N LWDF,
1324-N and 13/ -NA facilities, 300 Area Process Trent =s, and the 183-H Solar
Evaporation Basins. Of the other projects listed in Table 1.1, the SST and
216-B-63 Trench projects and WMA-5 of the LLBG project are drilling and
installing their monitoring networks; the Nonradioactive Dangerous Waste
Landfill, 2101-M Pond, the 1325-N LWDF, 216-A-. 3 Crib, the remaining WMAs in
LLBGs, and the Grout Treatment Facility are in the indicator evaluation phase
of monitoring; and the remaining projects have completed the final quart¢ of
background monitoring.

This report provides, for each of the projects, an introduction stating
the status of the project and summarizing the work conducted during calendar
year 1989. This is followed by evaluation of t| water- rel elevations
available for 1989, and evaluation of the indicator parameters and the
parameters for drinking water standards for the projects that have reached
this phase. For comparison purposes, the Hanford Site wa- -~ table map is
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Protection Ager r (EPA) Test Methods for Evaluating Solid Waste, SW-846,
November 1986, Third Ed., Procedure 8240, states the Practical Quantitation
Limits for acetone and MEK are both 100 ppb. This would indicate that,
because of the common use of these compounds in the laboratory as solvents,
values below this level may be attributed to Taboratory contamination.
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TAB'® °.1. Ground-l .er Monitoring Wells for the 300 Area
Process Trenches (December 1989)

Wells for Point of Compliance

399-1-11
399-1-17A

P-ckground Wells
399-1-18A

Wells to Define thr “~-<zontal Extent of Contamination

399-1-7
399-1-10
399-1-12
399-1-13
399-1-14
399-1-15
399-1-16A
399-2-1
399-3-7

Wells to Define the Vertical Exte . of Contamination

399-1-168B
399-1-178



TABLE 2.2. Changes to 300 Area Process Trenches RCRA Interim-Status Ground-
Water Quality Assessment Monitoring Network During 1989

nase III 1ase IV
Hanford arterly, Semiannually,
We | Name Oct 88-Sep 89 Start Oct 89 Reason for C-~-ge

©o)-1-7 X
399-1-10

399-1-11 )
399-1-12

399-1-13

399-1-14

399-1-15

399-1-16A
399-1-168
399-1-16C
399-1-17A
399-1-178
399-1-17C
399-1-18A
399-1-18B
399-1-19

399-2-1
399-2-2

399-3-7
399-3-9
399-3-10

399-4-1
399 -7
399-4-11
399-8-1
399-8-2
399-8-3

o ><
~
o

Dropped(d)

Dropped(d)

> ) E 2D > DX DK DL DX > <

Dropped(€)
Dropped(f

><

Dropped(9)

> XK > XXX <

Dropped(h)
Dropped(h)

7 20

N 12X XX 2K XK 2K XX OO 2X 02X <X DX DX <X DX >

(a) X - Sampled for regular (gquarterly or semiannual) monitoring.

(b) B - Sampled for regular ai bi-weekly (October 1988 to
July 1989) monitoring.

(c) W - Sampled for regular and weekly (initiated October 1989)
monitoring.

(d) Data indicate confined aquifer wells not needed for semiannual
monitoring.
Well not needed as a background well for well 399-1-16B and
399-1-17B because of extensive historical data.

(f) Well not easily accessible for disposal of purge water.

(g) Well not needed because adequate definition of constituents for
RCRA monitoring can be achieved using other nearby wells.

(h) Wells 399-8-2 and 399-8-3 reduced to a single western 300 Area
upgradient monitoring well, 399-8-1.

2.19
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Date

Summary of Abandonment Ac ivities for Well 399-1-16D

Activity

November 22, 1988

December 1,
December 2,
December 2,

December 3,

December 3,
December 5,

December 6,

December 16, 1988

December 19, 1988
December 20, 1988

January 10,

January 13,

January 16,
January 18,
January 25,

January 25,

January 30,

January 30,

1988
1988
1988
1988

1988
1988
1988

1989
1989

1989
1989
1989
1989

1989
1989

Began field setup for abandonment.

Began overwashing 6-in. stainless steel casing.

Began loosing several thousand gallons of water and mud.
Overwashing stopped by boulders at 44 ft.

Began overdrilling 6-in. stainless steel casing with
8.5-in. casing with a ¢ :ting shoe with cutrite
surfaces.

Encountered boulder blockage at 22 ft.

Began grinding up 6-in. casing with milling tool.

Detected particulate chromium and nickel in water
samples.

Set H casing inside 6-in. stainless steel casing to
112 ft.

Drilled through bottom ¢« 6-in. stainless steel casing.

Washed out 10-in. broken carbon steel casing from
112 to 182 ft.

Filled 10-in. casing wit sand.

Filled upper 8 ft of 10-in. 1sit with cement grout
to ft below land surface.

Began drilling through c/ 2nt plug.
Completed drilling plug ¢ d removed silica sand.
Set bentonite pellets from 182 to 159 ft.

Filled 10-in. casing with bentonite/cement grout from
159 to 87.5 ft.

Grouted well with bentonite from 87.5 to 29 ft.

Grouted well from 29 ft to land surface with cement/
bentonite grout.

2.20






e publication of a report evaluating the areal extent of the
contaminant plume from basin #1 and its rate of migration.

EVAL""TION OF WATER-LEVEL ELEVATIONS

Ground-water elevation data were collected during the year at the time
of sample collection at each well. 1In addit »n, twice-monthly synoptic water
level data were col 2cted from the entire monitoring network in the 100-H
Area. The data continue to show the pattern described in the hydrogeologic
characterization report for this project (Li- ala et al. 1988). That is, net
annual flow is toward the Columbia River, but seasonal gradient reversals
occur, corresponding to hic river stage. b .er leve data collected during
the year, including river elevations, are presented in the quarterly reports
(Smith, Bates, and Lundgren 1989a, 1989b, 1¢ Ic, 1990).

For the purposes of this project, the existing well network is con-
sidered adequate for monitoring ground water at the 183-H basins.

EVALUATION OF WATER CHEMISTRY AND PARAMETERS

This‘ground-water quality assessment project has, since 1985, monitored
the contaminant plume caused by the leakage of rocess wastes from - e basins
and the resulting effect on ground-water quality. Data related to the fol-
lowing discussions have been previously reported (Hall 1989; Smith, Bates,
and Lundgren 1989a, 1989b, 1989c, 1990).

Concentrations Above the Primar: ™-*-"“--_Water Sta-~1rds

The plume from the basins (Liikala et al. 1988; Hall 1989) is princi-
pally characterized by elevate concentrations, relative to background con-
centrations, of nitrate, sodium, sulfate, technetium-99, and uranium. The
waste liquid that escaped from the basins to the ground water also contained
hexavalent chromium. However, the plume is : )jerimposed on a larger, pre-
existing chromium plume that extends from the vicinity of the retired 100-H
reactor. At times, the chromium concentratic in wells immediately
upgradient from the basins exceeds that of wells immediately downgradient.
However, Hal (1989) showed that the chromium contamination ****“*= the plume
extending from the basins comprises roughly equal contributions from basin

3.2
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4.0 200 AREAS LOW-LEVEL BURIAL GROUNDS
G. V. Last

The RCRA ground-water monitoring project for the 200 Areas Low-Level
Burial Grounds (LLBGs) is under interim status and is in the first year of
indicator-evaluation monitoring. The revised ground-water monitoring plan
(Last and Bjornstad 1989) for the LLBGs discusses expansion of the LLBG
ground-water monitoring project from four waste management areas (WMAs) to
five WMAs, covering all or portions of eight burial grounds. Each of these
LLBGs is located in either the 200-East Area or the 200-West Area of the
Hanford Site (see Figure 1.1). The fifth waste management area (WMA-5) is
not yet active and thus is currently not being monitored.

The LLBGs contain a diverse range of mixed radioactive/hazardous waste
types from Hanford operations (e.g., miscellaneous dry waste, failed equip-
ment, vehicles, contaminated soil, 183-H cleanup wastes) and other offsite
wdstes (e.g., submarine reactor compartments, Three-Mile Is ind Reactor
cleanup wastes). These wastes are buried in unlined trenches and pits from
15 to 60 ft deep. Disposal to these LLBGs has been ongoing since 1960.

Progress during 1989 included the following:
e installing 11 new monitoring wells u
e collecting 2 quarterly sets of background ground-water samples

e collecting one set of indicator-evaluation samples from the
existing wells.

Tl eleven 1 1 wells combined with the 35 existing wells around the
LLBGs, brings the total number of wells in the ground-water monitoring system
for the LLBGs to 46; 20 in the 200-East Area and 26 in the 200-West Area.
Table 4.1 1ists the upgradient and downgradient wells for each WMA.

4.1



CUALHATTAN OF WATER-LEVEL ELEVATIONS

Water levels have been measured monthly and at the time ground-water
samples were collected. The casing elevations, water-level measurements,
and water-level elevations for the monthly measurements have been reported
quarterly (Smith, Bates, and Lundgren 1989a, 1989b, 1989c, and 1990).
Hydrographs of these measurements for each WMA are provided in Figures 4.1,
4.2, 4.3, and 4.4. The December 18, 1989, water-level elevations and
inferred water-table maps for each WMA are shown in Figures 4.5, 4.6, 4.7,
4.8, and 4.9. The general flow directions inferred from these water-table

.maps suggests that at least one monitoring well is located upgradient from

each WMA and at least three monitoring wells are located downgradient of each
WMA (see Table 4.1).

EVALUATION OF WATER CHEMISTRY AND PARAMETERS

Three sets of quarterly ground-water samples were collected this year:
March and May 1989; July and August 1989; a | September 1989. Results of
the ground-water sample analyses have been reported in quarterly reports
(Smith, Bates, and Lundgren 1989b, 1989c, and 1990). The Jd]y and August set
of samples completed the fourth set of back ‘ound monitoring samples. Back-
ground data for the upgradient wells at eac WMA consists of quadruplicate
pH, conductivity, total organic carbon (TOC), and total organic halogens
(TOX).

Comparison of the September 1989 replicate averages of the indicator
parameters to the critical means from the first four sets of quarterly
samples indicated significantly higher conductivity and TOX concentrations
in wells downgradient of WMA-1 and WMA-3, respectively. It has not yet been
determined if the high values are due to contamination from these WMAs, as
other potential sources exist. Ground-water quality assessment plans were
initiated to address these alternate sources.

4.2
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fa==q=*+-~+ions Above Primary Drinking Water Standards (PDWS)

The three sets of quarter s ground-water samples collected this year
arch and May 19¢ . y and August 1989; and St tember 1989) show that the
PDWS were exceeded in at least one sample for each of the fol jwing con-
taminants, Tisted by WMA.

e WMA-1: alpha, chromium, coliform, iron, nitrate, tritium,
turbidity.

e WMA-2: chromium, iron, manganese, and turbidity.

o WMA-3: alpha, chromium, coliform, iron, lead, manganese, nitrate,
pH, radium, tetrchloromethane (carbon tetrachloride), : d
turbidity.

e WMA-4: alpha, cadmium, chromium, iron, nitrate, manganese, pH,
tetrachloror :ha @ (carbon tetrac oride), 1,1,2-Trichloroethene,
tritium, and turbidity.

Rate of Migration of Contaminants

This section is not yet applicable to this ground-water monitoring
project.

4.3
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Water—Level Elevation
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TABLE 4.1.
WMA- 1
Existing 299-E28-27
Shal low 299-£33-28
Wells 299-E33-29
Existing None
Deep Wells
New None
Shal low
Wells
New None
Deep Wells
Existing 299-E28-26
Shal low 299-E32-2
Wells 299-E32-3
299-E32-4
299-E33-30
Existing None
Deep Wells
New 299-E32-5
Shal low :
Wells
New None
Deep Wells

(a) Well shared by other WMA.

Management Area (WMA)

WMA-2

299-e27-10
299-E34-3

None

299-E35-1

None

299-E27-8
299-E27-9
299-E34-2
299-E34-4
299-E34-5
299-E34-6

None

299-E27-11
299-E34-7

None

3

Upgradient Wells

299-W9-1
299-W10-13

299-W10-14

None

None

Downgradient Wells

299-W6-2(a)
299-W7-1
299-W7-2
299-W7-4
299-W7-5
299-W7-6
299-W8-1

299-W7-3

299-W7-7
299-W7-8
299-W7-9

None

WMA-4

299-W15-16
299-W15-18
299-W18-24

299-W15-17

None

None

299-W15-15
299-W18-21
299-W18-23

299-W18-22

299-W15-19
299-W15-20
299-W15-24
299-W18-26

None

Upgradient and Downgradient Wells for Each Waste

ER

299-w6-2¢2)

None

None

None

None

None

None

None






e monitoring for water chemistry parameters three times =~ the 1989
calendar year (two times in FY89, one time in FY90)

o background water quality evaluation three times in calendar year
1989.

EVALUAT )N OF WA™"™ LEVEL ELEVATIONS

A very flat gradient of approximately 0.0001 underlies the NRDW (Weekes,
Luttrell, and Fuchs 1987; Fruland, Bates, and Lundgren 1989a, 1989b) and SWL
(Fruland et al. 1989). In 1989, monthly water level measurements and the
water level measurements made prior to sampling, indicate the same gradient
and general, northwest-to-southeast ground-water flow direction (Figure 5.2).
Although the gradient has not changed, the actual water level has gradually
decreased approximately 1 ft over the last year (Figure 5.3). Historical
data for Hanford Site Well 699-24-33, which is about 500 ft downgradient from
the SWL, indicates that the water level in the vicinity of the NRDW and SWL
has been heavily influenced by discharges in the Separations Areas; thus, a
lower discharge rate in the 200 Areas is the likely explanation for the
decrease in 1989 (Figure 5.4).

EVALUATION OF INDICATOR PARAMETERS

The NRDW ground-water monitoring for calendar year 1989 included three
rounds of sampling and analysis for indicator parameters. The results of the
initial background water quality determination for the NRDW were reported in
the annual report for calendar year 1987 (Hall 1988). Analytical results for
1989 monitoring have been reported in quarterly reports (Smith, Bates, and
Lundgren 1989a, 1989b, 1989c, 1990). Over the last year there ave been no
detected impacts to the ground water under the NRDW from past ¢ present
landfill activities.

One atypical value for tritium (2,600,000 pCi/L), a constituent moni-
tored at NRDW wells because of its wide-spread occurrence in - e ground-
water at the Hanford Site, was reported for the October sampling of NRDW well
699-25-34B. This value is an order of magnitude higher than in nearby wells.
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(6¢ -23-34, 699-24-34A, and 699-24-34B) have consistently shown the highest
concentrations of trichloroethene (TCE), trichloroethane (TCA), perchloro-
ethene (PCE) and dichloroethane (DCA). TCE is currently present in levels
near the Primary Drinking Water Standards (PDWS) in these wells and PCE
levels are i )ve the EPA proposed PDWS.

Major activities during calendar year 1989 included the following:

e quarterly samplings at the six original SWL ground-water i 1itoring
wells, and at one downgradient Hanford Site well (699-24-33)

e monthly water-level measurements at SWL, NRDW and nearby Hanford
Site wells for calendar year 1989

e a partial soil-gas survey at the SWL and reporting of the rest ts
e a laboratory unsaturated hydraulic conductivity study with landfill

sediments and reporting of the resulf

EVALUATION OF WATER-LEVEL ELEVATIONS

A very flat gradient of approximately 0.0001 underlies the SWL (Fruland
et al. 1989) and NRDW (Wer :s, Luttrell, and Fuchs 1987; Smith, Bates, and
Lundgren 1989a, 1989b, 1989c¢c, 1990). In 1989, monthly water =zvel measure-
ments, and the water level measurements made prior to sampling, indicate the
same gradient and general, northwest-to-southeast ground-water flow direction
(Figure 5.2). Although the gradient has not changed, the actual water level
has slowly dropped approximately 1 ft in the last year (Figure 3). His-
torical data for Hanford Site Well 699-24-33, which is about 500 ft down-
gradient from the SWL, indicates that the water level in the vicinity of the
NRDW and SWL has been heavily influenced by discharges in the 2 ) Areas; that
is the Tikely explanation for this decrease as well (Figure 4).

EVALUATION OF WATER CHEMT<TRY AND PARAMETERS

The monitoring effort continued in 1989 at the SWL. This ¢ ‘ort was
augmented by field and laboratory studies to determine the source and
possibly assess the extent of contamination at the facility. The results of
these activities are discussed :low.
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unconfined aquifer well 1500 ft downgradient of the disposal sites within
approximately 1 year of their initial introduction in January 2385 » the
SWL. Chlorinated hydrocarbons were observed in well 699-24-33 in January
1986. Because this was the first time well 699-24-33 was sam; 2d for those
constituents (as part of the Hanford Site-Wide hazardous materials monitorii
effort), the travel time for contaminants from the trenches ) this well must
have been 1 year or less.

Some lateral movement of the chlorinated hydrocarbons was determined
from soil gas analysis. The horizontal distributions of chlorinated hydro-
carbons observed by the soil-gas survey s )port - e conclusion that the
source is the sewage/washwater trenches on the west side of the SWL. How-
ever, the exact relationship between the concentration of chlorinated
hydrocarbons observed in the vicinity of the sewage/washwater trenches and
elsewhere is uncertain at this time.

Future Monitoring

The soil-gas survey results show elevated levels of hydrocarbons near
the east side of the SWL, downgradient from the source trenches. It is not
known whether this represents an accumulation in the vadoze zone, which
would not be as likely to affect ground-water concentrations, or elevated
levels in the ground water, which will be detected by the downgradient SWL
monitoring network wells. Continued ground-water monitoring in 1990 : ould
provide some evidence to support one of these possibilities over the other.

Rate of Migrati-- of “~1taminants

The ground-water flow rate (rate of migration of contaminants) was
originally calculated to range from 2 to 6 ft/d (Weekes, Luttrell, and Fuchs
1987; Fruland et al. 1989). The calculation was based on

- K
v=oi
where v = velocity
K = hydraulic conductivity (3500 to 6000 ft/d)

6.4



n

effective porosity (0.1)
i

ground-water gradient (10'[ .

The resulting ground-water velocity calculated values ranged from 3.5 to
6 ft/d for the SWI1.

Although the water-t. le elevations have decreased about 1 ft over -
last year, the grad- t has remaine the same (10'4). Ci :ulated ground-
water flow rate remains in the 3 to 6 ft/d range for CY 189.

6.5
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Plotting symbol is abbreviation of Well nome (6-2x-3xx)
Volatile results reported ot Contractual Detection Limit set to 0 for plotting
Constituent=A67,L41 111TCLE ppb  DWS=200

70 1

6014

i -~ o
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Concentration (ppb)
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FIGURE 6.1. Graph of the Concentration Levels for Ground-W: =r Constituent
Trichloroethane (TCA) for Solid Waste Landfill (SWL) Wells,
from Initiation of SWL Monitoring Through Calendar 1989
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FIGURE 6.2. Graph of the Concentration Levels for Ground-Water Constituent

Trichloroethene (TCE) for Solid Waste Landfill (SWL) Wells,
from Initiation of SWL Monitoring Through Calendar Year 1989
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over 413 ft above MSL in June (Figure 7.3). This mound dominated the flow
system in the 100-N Area for several months, with ground-water flowing
primarily northwest, perpendicular to the river beneath the 1301-LWDF.
Artificial recharge decreased after July, and the 1325-N ground-water mound
began to dissipate. The water table in December illustrates that the primary
flow direction is toward the north or north-northwest (Figure 7.4).

EVALUATION OF WATER CHEMISTRY AND PARAMETERS

The RCRA interim-status ground-water monitoring project at the 1301-N
LWDF has been in progress since December 1987. Data collected from the
first four quarters at the upgradient wells were used to determine background
conditions. Analyses of samples collected from downgradient wells in
December 1988 were compared to background concentrations. Specific conduc-
tance was greater in well 199-N-3 than background as indicated by well
199-N-4 (Figure 7.5). The well was resampled, and elevated specific con-
ductance was confirmed. The Washington State Department of cology was
notified, and a ground-water quality assessment program (Gilmore and Jensen
1989) was developed and implemented as required by 40 CFR 265. This program
outTined an expansion of the monitoring network and increased the sampling
frequency for selected constituents that could affect the specific conduc-
tance of the ground water.

There are seven monitoring wells in the original 1301-N LWDF ground-
water monitoring network (Figure 7.1). Wells 199-N-4 and 199-N-66 are
designated the upgradient wells, and wells 199-N-2, 199-N-3, 199-N-14,
199-N-67, and 199-N-69 are designated downgradient wells. To assess the
source and extent of the elevated specific conductance of the ground water,
existing wells 199-N-16, 199-N-17, 199-N-18, 199-N-21, 199-N-54, 199-N-55,
199-N-56, and 199-N-57 were added to the 1301-N network in April 1989. In
May 1989, the nearby 1324-N/NA facilities also began assessment monitoring
for elevated specific conductance (see Section 8.0). Wells 199-N-23,
199-N-24, 199-N-25, 199-N-26, and 199-N-47 were added to the monitoring
network for the 1324-N/NA facilities, an data from those wells are also used
in the 1301-N assessment program. ‘A11 of the wells monitor the uppermost
aquifer, which comprises primarily sand, gravel, and cobbles.
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Rate

limits in all samples from well 199-N-69. Strontium-90 concentra-
tions at the upgradient wells were generally near or below the
drinking water standard of 8 pCi/L.

Tritium--Tritium exceeded the primary drinking water standard
(20,000 pCi/L) in nearly all of the samples collected from the core
monitoring network in 1989. The highest observed concentration was
in well 199-N-69 in August, with 92,700 pCi/L.

Nitrate--The drinking water standard for nitrate is 45,000 ppb.
This Tevel was exceeded in wells 199-N-67 in March (87,000 ppb),
199-N-56 in June (63,000 ppb) and 199-N-55 in November

(93,000 ppb).

of Migration ~f Contaminants

but contaminants have been detected in N-Springs, a series of ground seepages

The rate of contaminant migration from 1301-N has not been calculated,

along the Columbia River (Perkins 1989).

with

gradient was steepest for the year, is 70 to 1000 ft/d.

A range of estimates for ground-water flow velocity can be calculated
the Darcy Equation, assuming the following range of input parameters:

Hydraulic conductivity of the uppermost aquifer (Hanford formation):
2000 to 10,000 ft/d (Graham et al. 1981).

Effective porosity: 0.10 to 0.30

Groundwater gradient beneath 1301-N: 0.01 (June); 0.004 (December).

Tl calculated range of ground-water velocity in June 1989, when the
In December, the

calculated range is 30 to 400 ft/d.
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1987. Data collected from the first four quarters at the upgradient well
were used to determine background conditions. Analyses of samples collected
from downgradient wells in March 1989 were compared to back( ound concentra-
tions. Specific conductance was greater than background in all of the down-
gradient monitoring wells (Smith, Bates, and Lundgren 1989b). The wells had
shown high specific conductance throughout the first year of sampling, so
the wells were not resampied to confirm the results. The Washington State
Department of Ecology was notified, and a ground-water quality assessment
program (Gilmore 1989) was developed and implemented as required by

40 CFR 265. This program outlined an expansion of the monitoring network
and increased the sampling frequency for selected constituents that could
affect the specific conductance in the ground water. Assessment monitoring
at 1324-N/NA is conducted in conjunction with the 1301-N project (see
Section 7.0).

Specific conductance in wells 199-N-58, 199-N-59, 199-N-60, and
199-N-61, which are adjacent to the facility, are commonly between 1000 and
2000 pmho/cm. The highest specific conductance measured in 1989 was at well
199-N-61 in August, with 3900 pmho/cm. Sulfate and sodium are the major con-
stituents causing the elevated specific conductance (Figures 8.2 and 8.3).

Assessment monitoring is designed to define the extent and nature of the

. contaminant plume from the 1324-N/NA facility. Analytical data to date indi-

cate that contaminants have moved downgradient from the facility toward the
north and northeast. Concentrations of sulfate and other ions, as well as
specific conductance, are highest near the facility. Additional monitoring
is necessary to define the contaminant plume in greater detail.

Concentrations Above the Primary Drinking Water Standards

Results of chemical analyses of ground-water samples for the 1324-N/NA
facilities during 1989 are compiled in Smith, Bates, and Lundgren, (1989a,
1989b, 1989c, 1990). The following constituents were detected at concentra-
tions greater than primary drinking water standards during 1989:

e Sulfate--Extremely high concentrations of sulfate were measured in
the four wells adjacent to the facility, ranging from one million

8.2
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199-N-42, 199-N-52, and 199-N-70 are the designated downgradient wells.
Analytical results indicate that well 199-N-52, which had been reviously
designated upgradient, is affected by waste discharges to the 1325-N LWDF
because of the ground-water mound (Smith, Bates, and Lundgren 1989b). Well
199-N-52 is now considered downgradient. A1l of the wells monitor the
uppermost aquifer, which comprises primarily sand, gravel, and cobbles.

Data collected during the first four quarters at the upgradient well
were used to determine background conditions. Analyses of samples collected
from downgradient wells are compared to background concentrations each
quarter. Samples collected in March 1989 showed concentrations greater than
the critical mean for TOX and specific conductance in some wells. The wells
were resampled and the elevated constituents were not verified (Smith, Bates,
and Lundgren 1989b). Therefore, the project continued in an indicator
evaluator monitoring program. Samples collected from June through December
did not exceed critical means for the indicator parameters (pH, specific
conductance, TOC, and TOX).

C~~~entrations Above the ™-*~ary Drinking Water Standards

Results of chemical analyses of ground-water samples for the 1325-N LWDF
during 1989 are compiled in Smith, Bates, and Lundgren (1989a, 1' b, 1989c,

. 1990). The following constituents were detected at concentrations greater

than primary drinking water standards during 1989:

e Beta activity--Gross beta concentrations at wells downgradient of
the 1325-N LWDF were commonly between 100 and 500 pCi/L. Concen-
trations at well 199-N-29 were often higher than this, reaching
2970 pCi/L in June. The drinking water standard for gross b¢ 1 is
50 pCi/L.

e Strontium-90--The highest concentrations of strontium-90 were in
the wells nearest the active portion of the 1325-N LWDF (i.e., the
square basin). Concentrations in these wells were generally in the
tens to hundreds of pCi/L. The highest observed concentration of
strontium-90 was in well 199-N-29 in June, with 1750 pCi/L. Wells
at the remote end of the 1325-N Trench, which has never recei' d
waste, were less than detection for strontium-90. The drinking
water standard for strontium-90 is 8 pCi/L.

e Tritium--Tritium concentrations were commonly above the drinking

water standard of 20,000 pCi/L in most of the wells downgradient
of the 1325-N LWDF during 1989. The highest concentration observed

9.2



was in we | 199-N-32 in December 1988 (results were received in
1989), with 234,000 pCi/L. In December 1989, well 199-N-31 had
218,000 pCi/L tritium.

e Polychlorinated Biphenyls (PCBs)--Arochlor 1016, a PCB, was
detected in a sample collected from well 199-N-33 in March 1989.
The well was resampled and PCB was detected again (Smith, Bates,
and Lundgren 1989b). The well as equipped with an oil-
lubricated, submers >le pump, which was pulled from the well and
found to be leaking fluid. A sample of that fluid was analyzed
and was found to contain Arochlor . 6. A new pump was installed
in well 199-N-33 and the well was : 1pled again in December 1989.
No PCBs were deti I (Smith, Bates, and Lundgren 1990). It
appears that flu 1aking from the old pump was the source of the
PCBs in the ground-water samples from this well, and that the
ground water itself is not coni 1inated with PCBs.

Rate of Mi~ration of Contaminants

The rate of contaminant migration from the 1325-N/NA facility has not
been determined. When the first 1iquid was discharged to the 1325-N LWDF,
water levels were monitored in nearby wells to detect the -~ response to the
artificial recharge (Jensen 1987). This study indicated that the discharge
had reached the water table within 2 hr. Water levels i well 199-N-34 began
to increase in approximately 1 day. If the response in well 199-N-34 is
assumed to be due to ground-water movement fri beneath the 1325-N LWDF, then
ground-water velocity was approxin :ely 400 ft/d. The ground-water gradient
near 1325-N was approximately 0.005 to 0.01 when the study was conducted.

A range of estimates for ground-water flow velocity also can be calcu-
lated with the Darcy Equation, assuming the following ranges of input
parameters:

Hydraulic conductivity of the uj ‘:rmost aquifer (Hanford formation):
2000 to 10,000 ft/d (Graham et al. 1981).

Effective porosity: 0.10 to 0.30

Ground-water gradient beneath 1325-N: 0.01 (June); 0.003 (December).

The calculated v 1ge of ground-water velocity in June 1989, when the

gradient was steepest for the yei , is 70 to 1000 ft/d. In December, the
calculated range is 20 to 300 ft/d.
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Water-chemistry data may be more useful for determining a general ground-
water flow direction beneath the 216-A-10 Crib, as discussed in the next
section.

Two of the monitoring wells were installed on each side of the crib
because of the uncertainty of the ground-water flow direction. These four
wells and the two existing wells ring the facility in order to « sure that
wells are located hydraulically downgradient. Thus, downgradient ground-
water monitoring wells for the 216-A-10 Crib are appropriately located.

Well 299-E24-18 may not be appropriately located to serve as an adequate
upgradient monitoring well, as discussed in the next section.

EVALUATT™™N_OF WATER CHEMISTRY AND_INDICATOR PARAMETERS

Four quarters of data have been collected to establish background levels
at the 216-A-10 Crib. Indicator parameters for each ground-water monitoring
well for 1989 are provided in RCRA quarterly reports (Smith, Bates, and
Lundgren 1989a, 1989c). Statistical evaluation of background and indicator
parameters will not be performed until the first semiannual sample has been
collected and analyzed in 1990.

Ground-water chemistry data may provide a method for determining the
general ground-water flow direction beneath the 216-A-10 Crib. Both nitrate
and tritium are elevated in well 299-E24-18 in relation to well 299-E24-7,
located northwest of v 1 ¢ )-E24-18. Waste disposal facilities south of
PUREX, including the 216-A-10 crib, are the most likely sources of these
constituents. It is reasonable to assume, therefore, that ground water cur-
rently and/or in the past moved toward the west from the 216-A-10 Crib.

Water-chemistry data from well 299-E24-18 indicate that nitrate and
tritium have consistently been above their respective drinking-water limits.
Nitrate has been at least ten times greater in-samples from well 299-E24-18
than in samples from well 299-E25-36 for the entire period these wells have
been sampled. Tritium has been more than 200 times greater in sam; 2s from
well 299-E24-18 than in samples from well 299-E25-36. Furthermore, specific
conductance has always been higher (as much as 127% higher) in well
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299-E24-18 than in well 299-E25-36. These results suggest that well
299-E24-18 is influenced by the waste disposal facilities south of PUREX,
including the 216-A-10 Crib.

The following constituents have, in at least one well, exceeded - eir
respective maximum contaminant levels in 40 C| 141, National Primary
Drinking Water Regulations (for grc d water):

e gross beta
o chromium (unfiltered)
e nitrate
e tritium.
Rate ¢~ ' ~ion_of Contaminants

The 216-A-10 Crib is in an indicator evaluation program and, therefore,
a discussion of the rate of contaminant migration is not applicable. Ground-
water flow velocity is itimated to range from 1 to 10 ft/d (K = 103 to
104 ft/d, gradient = 104).
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11.0 216-A-22 NITCH
S. P. Luttrell

The RCRA ground-water monitoring project for the 216-A- "3 Ditch is an
interim-status, indicator parameter evaluation monitoring effort near the
200-East Area (Figure 1.1). The 216-A-29 Ditch (Figure 11.1) is a manmade,
earthen ditch approximately 6 ft wide and 6500 ft long that has been in use
since 1955. It receives discharge from the PI tX Plant chemical sewer line.

Progress during 1989 included sampling and analysis of the groun -water
monitoring wells. Well 299-E25-32P is the background (upgradient) well, and
wells 299-E25-26, 299-E25-28, 299-Ei -34, and 299-E25-35 are the downgradient
monitoring wells (see Figure 11.1). Wells 299-E25-26 and 299-E25-28 are i so0
Grout Trea :nt Facility site characterization wells, and w« | 299-E25-32P is
part of the Grout Treatment Facility RCRA ground-water monitoring network.
Four sets of ground-water samples have been collected and analyzed for RCRA
ground-water monitoring.

cuat UATION OF WATe"-LEVEL ELEVATIONS

Depth-to-water measurements are made before purging each time samples
are collected. In addition, supplemental measurements have been made
quarterly. These measurements, including casing elevation, depth-to-water,
and water-level elevat n data are pre: ited in the four RCRA quarterly
reports for 1989 (Smith, Bates, and Lundgren 1989a, 1989b, 1989c, 1990).
Hydrographs of water-level elevations determined from the supplemental
measurements are shown in Figure 11.2. Wai ‘-level data for November 16,
1989, are shown in Figure 11.3 (with data from the 216-B-3 Pond monitoring
wells) for the 216-A-29 Ditch and 216-B-3 Pond vicinity. General ground-
water flow directions are shown in the figure. The ground-water flow direc-
tion has not changed significantly in the past year, and thus, wells are
appropriately located.
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EVALI'AT™™ OF WATER CHEMISTRY AND INDICATOR PARAMETERS

Four quarters of data have been collected to establish background levels
at the 216-A-29 Ditch. Indicator parameters for each ground-water monitoring
well for 1989 are provided in RCRA quarterly reports (Smith, Bates, and
Lundgren 1989a, 1989c). Statistical evaluation of background and indicator
parameters will not be performed until the first semiannual sample has been
collected and analyzed in 1990.

The following constituents have, in at least one well, exceeded their
respective maximum contaminant levels in 40 CFR 141, National P1 nary
Drinking Water Regulations (for ground water):

e chromium (unfiltered)
e tritium.

Rate of Migration of Contaminants

The 216-A-29 Ditch is in an indicator evaluation program and, therefore,
a discussion of the rate of contaminant migration is not applicable. The
ground-water flow velocity in the area is estimated to be 4 to 12 ft/d
(K = 103 to 3 x 103 ft/d, gradient = 4 x 1074).
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uncertainties in the data. It is not currently possible to determine whether
ground-water monitoring wells for the 216-A-36B Crib are optimally located in
relation to the hydraulic gradient; however, it is noted that downgradient
wells are located on each side of the facility (299-E17-5 and 299-E17-9 on
the west; 299-E17-14, 299-E17-15, 299-E17-16 on the east) and south
(299-E17-18) of the facility, thereby providing an adequate ground-water
monitoring system for detecting contamination from the facility. No changes
to the monitoring network are planned at this time.

EVALUATION " “"TER CHEMT<TRY AND INDICATOR PARAMETT"€

Six quarterly sets of data have been collected; therefore, sufficient
data are available to establish background levels at the 216-A-36B Crib.
Indicator parameters for each ground-water monitoring well for 1989 are pro-
vided in RCRA quarterly reports (Smith, Bates, and Lundgren 1989a, 1989b,
1989¢, 1990). Background statistics were calculated using the first through
the fourth quarterly sets of data (Smith, Bates, and Lundgren 1989c) and the
second through the fifth quarterly sets of data (Smith, Bates, and Lundgren
1990). The background was recalculated using the second through fifth
quarterly sets of data because the first quarter data are questionable with
respect to their representativeness of ground-water conditions.

Data from two quarters have been evaluated against the background
values. The fifth-quarter set of data was compared to the background com-
posed of the first through the fourth quarterly data sets (Smith, Bates, and
Lundgren 1989c), and none of the indicator parameters for any of the wells
had a statistical increase (or pH decrease) over background. The sixth-
quarter set of data was compared to the background composed of the second
through the fifth quarterly data sets (Smith, Bates, and Lundgren 1990), and
none of the indicator parameters for any of the wells had a statistical
increase (or pH decrease) over background.
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The following constituents have, in at least one well, exceeded their
respective maximum cont. inant levels in 40 CFR 141, National Primary
rinking Water Regulations (for ground water):

coliform bacteria
gross beta

gross alpha

chromium (unfiltered)
nitrate

tritium

e strontium-90.

Re*~ ~f Migration of “ * “inants

The 216-A-36B Crib is in an indicator evaluation program and, therefore,
a discussion of the rate of contaminant migration is not . plicable. Ground-
water flow velocity is estimated to range from 1 to 10 ft/d (K = 103 to
104 ft/d, gradient = 10‘4).
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The background wells, shown in Figure 13.1, are located over 2 miles
west of the pond. These wells are located regionally "upgradient" of the
pond. Evaluation of the water Tevels from these wells is not used to deter-
mine ground-water flow directly beneath the pond.

EVALUATION OF WATER CHE™T<T™™Y AND INDICATOR PARAMETERS

Four quarters of data have been collected to establish background Tlevels
at the B Pond. Indicator parameters for each ground-water monitoring well
for 1989 are provided in RCRA quarterly reports (Smith, Bates, and Lundgren
1989a, 1989c). Statistical evaluation of background and indicator parameters
will not be performed until the first semiannual sample has been collected
and analyzed in 1990.

The following constituents have, in at least one well, exceeded their
respective maximum contaminant levels in 40 CFR 141, National Primary
Drinking Water Regulations (for ground water):

e chromium (unfiltered)
o tritium.

Rate of Migration of Contaminants

The 216-B-3 Pond is in an indicator evaluation program and, therefore, a
discussion of the rate of contaminant migration is not applicable. The
ground-water flow rate is estimated to be approximately 50 to 150 ft/d
(K = 2100 ft/d, gradient 7 x 1073, effective porosity = 0.1 to 0.3) in the
Hanford formation sediments and 0.03 to 0.1 ft/day (K = 5 ft/d,
gradient = 2 x 10°3, effective porosity = 0.1 to 0.3) in the Ringold
Formation sediments).
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14.0 2101-M POND
M. A. Chamness

The RCRA ground-water monitoring project for the 2101-M Pond is an
interim-status, background monitoring and characterization effort located in
the 200-East Area (Figure 1.1). The 2101-M Pond is located west-southwest of
the 2101-M Building in the southwest portion of the 200-East Area (Fig-
ure 14.1). The pond has received waste water from the 2101-M Building
heating and air conditioning system from 1953 to the present. In 1981,
laboratories were plumbed into the discharge 1ine from the 2101-M Bﬂi]ding to
the pond. From 1981 until mid-1985, these laboratories may have discharged
dangerous wastes into the pond.

Four ground-water monitoring wells were installed in the uppermost
portion of the unconfined aquifer in August 1988, and have been sampled
quarterly since then. Activities in 1989 included the cc )letion of the
first year of quarterly background monitoring and the initiation of semi-
annual indicator parameter evaluation monitoring.

EVALU'ATTAM OF WATER-LEVE' ©'FVATIONS

Water-7 'el measurements were taken before each set of ground-water
samples were collected and periodically since October 1988. The latter set
of data is used exclusively here since those measurements are made from all
wells in the water-level network for the 2101-M Pond on the same day within a
few hours of each other. This set of data for the four monitoring wells at
2101-M Pond is provided in past quarterly » »orts (e.g., Smith, Bates, and
Lundgren 1989a, 1989b, 1989c, 1990).

Regional water-table maps (Figure 14.2) indicate general ground-water
flow in the southwest portion of the 200-East Area is to the northeast.
The water-level network for the 2101-M Site consists of the four monitoring
wells and five other nearby wells (those underlined in Figure 14.2). Water-
level data for these wells are presented in the hydrographs in Figure 14.3.
Because the gradient is so flat in the vicinity of the 2101-M Pond (approxi-
mately 8 x 10-4 ft/ft), the water-level network could not conclusively
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determine the site-specific ground-water flow direction. The following
discussion is intended to support the northeast flow direction indicated by
the regional water-table maps.

Located approximately 1700 ft to the southwest of the 2101-M Pond (Fig-
ure 14.2) is an older well, 299-E19-1, which extends uncased to the top of
basalt and is partially filled with drilling mud. This drilling mud and the
stagnant water lying immediately above the mud were sampled and found to
contain elevated levels of molecular sulfur. The concentration of sulfate in
well 299-E18-1, the nearest 2101-M Pond monitoring well, is the highest of
any wells in or near the southwest corner of 200-East Area. It is therefore
concluded that the ground-water flow direction is to the northeast, from well
299-E19-1 and its potential source of sulfur toward well 299-E18-1 and the
highest sulfate concentration in the 200-East Area region. Based on this,
the locations of the monitoring network provide the site with one upgradient
and three downgradient wells as required by 40 CFR 265.91(a).

EVALUATT™™ OF WATER CHEMISTRY AND PARAMETERS

During calendar year 1989, three quarters of ground-water samples were
collected and analyzed for contamination indicator, drinking water quality,
and water quality parameters, and one quarter of samples were analyzed as
well for the 40 CFR 264 Appendix IX and WAC 173-303-9905 constituents. The
results of these analyses have been reported in the quarterly reports (e.g.,
Smith, Bates, and Lundgren 1989a, 1989b, 1989c, 1990).

Contamination indicator parameters data consist of quadruplicate meas-
urements for field conductivity and pH, total organic carbon (TOC), and total
organic halogen (TOX). Statistical analyses required by 40 CFR 265.93(b)
were performed on the background samples obtained during the first four
quarters, and the results are presented in Smith, Bates, and Lundgren
(1989c). These analyses include the average background, standard deviation,
and critical mean for the four contamination indicator parameters from the
upgradient well. The critical mean is the value to which future averages of
quadruplicate measurements are compared. If a parameter average is greater
than (and less than, in the case of pH) its critical mean, that parameter is
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considered statistically different from background. The results from the
August sample analyses were the first to be statistically compared to the
established background values as required by 40 CFR 265.93(b) (Smith, Bates,
and Lundgren 1989c). The replicate averages for the November contamination
indicator parameters are compared to the critical mean values given in
Smith, Bates, and Lundgren (1990). The statistical analyses performed to
date (Smith, Bates, and Lundgren 1989c, 1990) indicate no ground-water
indicator parameters are statistically different from background.

Ratr ~€ M<gratijon of C~~*amir ~*s

The 2101-M Pond is in a background monitoring stage and, therefore, a
discussion of contaminant migration is not applicable. The ground-water flow
velocity in the area is estimated to be 0.1 to 0.6 ft/d (K = 25 to 150 ft/d,
gradient = 4 x 107%).
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15.0 GROUT TREATMENT FACILITY
S. S. Teel

The RCRA ground-water monitoring project for the Grout Treatment
Facility (GTF) is an interim-status, monitoring and characterization effort
located adjacent to the eastern boundary of the 200-East Area (Figure 1.1).
The project was initiated in 1988. Indicator parameter evaluation began with
the samples collected during June/July 1989. The project is based on char-
acterization work presented in Swanson et al. (1988) and the Part B Permit
Application (WHC 1988b) submitted to the Washington State Department of
Ecology in November 1988.

The Grout Treatment Facility will be used for the treatment and disposal
of liquid mixed waste (WHC 1988b). The wastes will be mixed with a cementi-
tious grout material and then poured into concrete-lined vaults where they
will solidify. Field data collection in support of this project began in
1984. Treatment and disposal of a nondangerous mixture of phosphate/sulfate
waste began in August 1988 (WHC 1988b). The site is scheduled to begin
processing mixed wastes in FY 1991.

The RCRA monitoring project consists of two upgradient wells (299-E25-25
and 299-E25-32P) and five downgradient wells (299-E25-29P, 299-E25-31,
299-E25-33, 299-E25-37, and 299-E25-38). The latter two wells were installed
during the past year and were sampled for the first time in December 1989.
Ground-water samples were also collected and analyzed from eight site
characterization wells (299-E25-18, 299-E25-20, 299-E25-22, 299-E25-24,
299-E25-26, 299-E25-27, 2¢ -E25-28, 1d "79-E25-30P) to monitor the effects
of nearby waste-disposal facilities. The Tocations of all of the wells in
the monitoring network are shown in Figure 15.1.

Quarterly samples were collected in January (FY 1988), February/March,
June/July, August, and December 1989.

EVALUATION OF “ATER-LEVEL ELEVATIONS

Water-level measurements are collected on a quarterly basis, prior to
sample collection. In addition to the quarterly measurements, monthly
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water-level measurements were made from January until August. This schedule
was changed to semiannual following the August measurement, with the next
measurement occurring in December 1989. Water-level data for the GTF have
been reported in previous quarterly reports (Smith, Bates, and Lundgren
1989a, 1989b, 1989c, 1990). Hydrographs for the monthly/semiannual meas-
urements for the GTF wells are shown in Figure 15.2.

A1l of the wells in the sampling network, except for well 299-E25-28,
monitor the top of the unconfined aquifer. Well 299-E25-28 monitors the
bottom portion of the unconfined aquifer. A December 13—14, 1989, water-
table map of the top of the unconfined aquifer is shown in Figure 15.3. This
map shows that the direction of ground-water flow beneath the GTF is to the
southwest. This is consistent with data reported by WHC (1988b) and Fruland
and Lundgren (1989). Therefore, the locations of the upgradient and down-
gradient wells are appropriate based on the ground-water flow direction
shown in this map.

EVALUATION OF WATER CHEMISTRY AND PARAMETERS

Some samples for the RCRA monitoring wells exceeded the PDWSs for chro-
mium (unfiltered) and tritium. The source of the elevated chromium values
may be natural borehole sediments and/or well construction materials. The
elevated tritium values probably result from the disposal of liquids used in
chemical processing activities in the 200-East Area.

Some samples from the site characterization wells exceeded the PDWSs for
chromium (unfiltered) and nitrate. The source of the elevated chromium is
probably the same as discussed above. The elevated nitrate values probably
result from the disposal of liquids used in chemical processing activities in
the 200-East Area; they were found in wells adjacent to an active 1liquid
waste disposal facility (216-A-37 Crib).

Indicator parameter evaluation began with the samples collected during
June/July 1989. Comparisons of the statistical critical means for the con-
tamination indicator parameters and the third and fourth quarter analytical
results for the downgradient wells were discussed in Smith, Bates, and
Lundgren (1989c). Wells 299-E25-29 and 299-E25-31 were above the critical
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mean for TOX and well 299-E25-33 was above the critical mean for specific
conductance. However, the GTF is not yet disposing of dangerous wastes so
these concentrations are probably not a result of facility operations. Thus,
there are no immediate plans to begin assessment monitoring at the site,
although quarterly analytical data will continue to be closely monitored
under indicator parameter evaluation. This decision was discussed in an
October letter from DOE to Ecology.
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(contd)















direction from well 299-E27-16 (Figure 17.1). Wells 299-E27-8, 299-E27-11,

and 299-E34-2 are also monitored for Waste Management Area 2 (Low-Level
Burial Grounds).

FY""UATION OF WATER-LEVEL E'““*TIONS

No water-level elevation data have been collected yet.

EVALUATION OF WATER CHEMISTRY AND PARAMETERS

No ground-water monitoring data have been collected yet.
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