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EXECUTIVE SUNMARY

This report Eresents the annual hrdru?enlugic evaluation of 19 Resource
Lonservation and Racovery Act of 1976 facilities and 1 nonhazardous waste
facility at the V.S, Department of Energy's Hanford Site. Although most of
the facilitias noe longer receive dangerous waste, a few facitities continue to
receive dangerous waste constituents for treatment, storage, or disposal. The
19 Resource Conservation and Recovery Act facilities comprise 29 waste
management units, Nine of the untts are monitored under groundwater quality
assessment status because of elevated levels of contamination indicator
Ear&met&rs. The impact of those units on groundwater quality, if any, is

eing fnvastigated. If dangerous waste or waste constituents have entered
groundwater, thelr concentration profiles, rate, and extent of migration are

evaluated. Groundwater is monitored at the other 20 units to detect leakage,
should it occur, .

This report provides an interpretation of groundwater data collected at
the waste management units between October 1994 and September 1335.
Groundwater quality is described for the eatire Hanford Site. Widespread

contaminants include nitrate, chromjum, carbon tetrachloride, tritiwm, and
other vadionuc]ides,
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METRIC CONVERSION CHART

INTO METRIC
If you know Multiply by To get
Length
inches 2.54 cent imeters
feet iD.48 cent imeters
Yolume
gallons 3.786 Titers
cubic feet 0.02832 cubic meters
Temperature
“Fahrenheit Subtract 32°, then *Celsius
multiply by 5/9ths
Prassure
inches water 1.87 mn Hg
inches watey 249 pascal {Pa)
OuT OF KETRIC
Length
cantimetars 0.3937 inches
meters 3.28 feat
Yolume
williliters 1.247 x 107 cubic feet
1iters 0.264 gailons
cubic meters 35.31 cubic feet
Temperature
*Celsius Multiply by 9/5ths, °Fahrenheit
then add 32°
Prassure
an Hg 0.5353 inches water
pascal {Pa) 4.02 x 107 inches water
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ARNUAL REPCRT FOR RCRA GROUNODMATER MONITORINE PROJECTS
AT HANFORD SITE FACILIVIES fOR 1995

1.0 IKTRODUCTION

M. J. Hartman
Nestinghouse Hanford Company

This report presents the annual evaluation of 19 Resource Conservalion
and Recovery Act of 1876 (RCRA) groundwater monitoring projects and
1 nonhazardous waste facility at the U.5. Department of Emergy's {0OE)} Hanford
Site. It presents interpretations of groundwater monitoring data for samples
coTlectad between October 1, 1994 and September 30, 1995. These data were
presented in the quarteriy reports from Octohey 1994 through September 1995
({DOE-RL 1995a, 1995b, 199%c, 1996). 7The reference 11st for this chapter
includes a 1ist of all quarieriy and annual reports since RCRA groundwater
monitoring began at the Hanford Site (Section 1.1.2).

DataChem Laboratories performed hazardous chemical analyses and Quanterra
Envirommental Services (formerly International Techmologies Corporation)
performed radiochemical analyses. Thess contracts were administrated by
Pacific Northwest Natfonal Laboratory. Total organic halogen analyses wera
performed by Roy F. Weston Laboratories duving the first part of the year and
DataChem Laboratories during the remainder of the year.

The groundwater monitoring programs described in this document comply
with the following Washington Administrative Cede {WAC} regulations:
1} "Dangerous Waste Regulaticns,” WAC 173-303-400, for hazavrdous waste; and
2) "Minimum Funcijomal Stamdards for S011d Waste Handling,” WAC 173-304-490,
or nonhazardous waste, The projects meet the federal requirements for
*Interim Status Standards for Owners and Oparators of Hazardous Waste
Treatment, Storage, and Disposal Facilities," 40 Code of Federal Regulations
{CFR% 265, Subpart F; and "Criteria for Classification of Solid Waste Dispesal
Facilities and Practices,” 40 CFR 257, for nonhazardous waste.
The RCRA projects are monitored under one of three programs:
{1) a background monitoring program, (2) an indicator evaluation progvam, or
{3) a groundwater quality assessment program. When a groundwater monitoring
system has been insialled, a background monitering program begins. Samples
and water levels from upgradient momitoring well({s) must be obtained and
analyzed quarteriy for at least 1 year to establish background concentrations
in the groundwater. A1l of the RCRA sites at the Hanford Site have completed
their background monitering programs.

After background is established, the indicator evaluation program
commences. Samples are collected semiannually to detect groundwater
contamination. Data cbtained through the {ndicator evaluation program are
compared fo background data; 1f & statistically significant change has
occurred in a downgradient well, a groundwater quality assessment plan must be
japlemented. The cbjective of assessment monitoring 1s to determine if
dangerous waste constituents have entered groundwater, and, §f so, the

1-1
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concgntration, rate, and extent of the constituents. Table 1-1 1ists all of
the RCRA facilities and waste mamagement units and their monitoving program
status. Figure 1-1 is an index map for Jocating all of the RCRA factlities on
tha Hanford Sits.

One unit, 2101-M Pond, was clean-closed in October 1995 and groundwaler
monitoring is no longer requived. It is included in this document but will
not be included in future quarterly or annual reports.

The 183-H Solar Evaporation Basins are ipcluded in the Hanford Facility
RCRA Permilt and are now subject to final status regulation (Ecology 1994).
However, the Basing were monitored under interim siatus regulations until
Septeaber 1995, when a new, final-status monitoring program was implemented.

One additional faciltity, the 216-A-37-1 Crib, was originally excluded
from the 1ist of RCRA sites in the Hanford Federal Facility Agreement and
Consent Order {Tri-Party Agreement) {Fcology et al. 1994). Later it was
determined that regulated waste had been discharged to the crib and it is
therefore subject to RCRA regulatiens. A groundwater monitorimg plan is being
prepared for the site and it will be monitored in the future.

The constituent Tists for laboratory analyzes are established in
accordance with the requirenents of 40 CFR 265.92. The contamination
indicator parameters are specified imn 40 CFR 265.92{b){3). The parameters
establishing groundwater quality are specified in 40 CFR 265.92(b){2). The
drinking water standards are specified in 40 CFR 265.92(b) (1}, Appendix 1II.
Site~specific parameters {including radionuclides) are determined from
evaluation of the waste stream (or source) associated with the facility.
Additional site-specific constituents may be included to aid in tracking
groundwater movement and the influence of other faciTities. In some cases, an
Appendix IX 1ist of comstituents (40 CFR 264) is amalyzed to estabiish a
baseline for future comparisons and analyses.

The Solid Waste Landfill (SWL) is a solid waste disposal facility. It is
not a RCRA hazardoys waste site and 1$ not addressed under the Tri-Party
BAgreement. The current operations of the SWL Tall under the regulations of
WAC 173-304. The SWL is included in this report for completeness, A permit
application was submiited to the Benton-Frankiin Disirict Health Department in
1991 (DOE 1991). Responsibility for the site was subsequently assumed by the
Washington State Department of Ecolegy {Ecology) and a vevised permit
application was submitted to Ecology in 1993 (DOE 1993}.

40 CFR Part 265.94, "Recordkeesping and Reporting,® requires that for
indicator evaluation monitoring projects, concentrations and any changes in
contamination indicator parametars for cach groundwater monitoring well must
be reported annually, and the lecations of the momitoring walls must be shown
to continue to satisfy regulatory criteria (265.94[a][2]). It must be
identified separately if indicator parameter levals have changed significantly
at an upgradient well since the initial background levels were established
{265.94[a]{2]}. For assessmeni-level monitoring, the results of the
groundwater quality assessment program must be submitied annually. The report
must include the calculated {or measured} vate of migrationm of hazardous waste
ar hazardous waste constituents in the ?ruunduater {40 CFR 265.94[b][2]).

An annual report for solid waste landfills is required under WAC 173-304.

1-2
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This report is organized by geographical arsa. Chapter 2.0 presents an
overview of Hanford 5tte hydrogeology. Chapters 3.0, 4.0, 5.0, and 6.0
discuss the 100, 200, 800, and 300 Areas, respectively. For a description of
thae hydrogeslogic setting of each area, see DDE-RL {1994). Appendix A
provide. a brief description of the quality control pragram and a summary of
Lhe year's activities., Appendix B describes the data evaluation process and
activities during the year. Appendix C provides methods of statistical
evaluation and summary tables for background c¢onditions.

Each subsection describing an individual RCRA site begins with an
overview of the facility, a summary of 1995 RCRA activities, and a summary of
other activities related to the hydrogeclogy of the site. HNext, the sampling
and analysis program is described, including well locations, the constituent
1ist, and sampling frequency. For sites in indicator avaiuation menitoring, a
section on groundwater chemistry discusses elevated constituents, their
changes with time, and resuits of statistical evaluations. For sites in
assessment monitoring, the groundwater chemistry sectiaon describes
concentration histories of waste constituents and the rate and exteni of
contaminant migration. For all sites, the final subsections describe the
direction of groundwater flow, the rate of flow, and provide an evaluation of
the monitoring network.

Units of measurement are expressed in metric, with english equivalents
following in parentheses. WHater levels, drill depths, etc. were originally
measured in feet and were converted to meters.

The drinking water standards referred to in this document have been
updated from interim standards {as listed in 40C CFR 285, Appendix 111} teo
final standards (40 CFR 141). The most notable changes are for chromium
(changed from 50 to 100 ppb} and fluoride (changed frow 1,400 ¢ 2,000 ppb).

The constituent 1ists for most of the RCRA sites at Hanford were trimmed
during the past year. Constituents were dvopped if they are no longer
required by regulations and are not constituents of interest at the RCRA site,

1.1 REFERENCES
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U.S. Dapartment of Energy, Richland Field Office, Richland, Washingtan.

DOE-RL, 1992a, Quarteriy Rapori of RCRA Groundwater Monitoring Data for
Pariod October 1, 1391 through Daecember 31, 1991, QOOE/RL-92-26,
V.5, Department of Emergy, Richland Field Office, Richland, Washington.

DOE-RL, 1992b, Annual Report For RCRA Groundwater Monjtoring Projects at
Hanford Site Facilities for 1991, DOE/RL-92-03, U.S. Department of
Energy, Richland Fiald Office, RichTand, Washington.

1.1.2.7 Poriod 1992.

DOE-RL, 19923, Quartarly Report of RCRA Groundwater Monitoring Data for
Pariod January 1, 1992 through March 31, 1992, DOE/RL-92-26-1,
U.5. Department of Energy, Richland Field OFffice, Richland, Washington.

BOE-RL, 1992b, Quarterly Report of RCRA Groundwater Monitoring Data for
Period April 1, 1992 through June 30, 1997, DOE/RL-92-26-2,
U.S. Departmant of Enargy, Richland Field Office, Richland, Washington.

DOE-RL, 1992¢c, Quarterly Raport of RCRA Groundwater Monitoring Data for
Parfod July 1, 1992 through September 30, 1992, DOE/RL-92-26-3,
.5, Department of Energy, Richland Field Office, Richland, Washington.

OOE-AL, 1993a, Quartarly Report of RCRA Groundwater Monitoring Data for
Peridd Octobar @, 1992 through December 31, 1992, DDE/RL-92-26-4,
.5, Department of Energy, Richland Operations Office,
Richland, Washington.

DOE~RL, 1993b, Annyal Report for RCRA Groundwater Monitoring Projects at

Hanford Site Facilftfas for 1992, DOE/RL-93-09, U.S. Department of
Energy, Richland Operations O0ffice, Richland, Washington.
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1.1.2.8 Period 1883,

DOE-RL, 1993a, Quarterly Report of RCRA Groundwater Menitoring Data for
Period January 1, 1993 through March 31, 19583, DDE/RL-93-56-1,
U.5. Department of Energy, Richiand Operations Office,
Richland, Washingtan.

DOE-RL, 1993b, Quarterly Report of RCRA Groundwater Monitoring Data for
Period April 1, 1993 through June 30, 1993, DOE/RL-93-56~2,
U.5. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE-RL, 1994a, Quarterly Report of RCRA Groundwater Monitoring Data for
Paeriod July 1, 1993 through Siﬂtember 30, 1993, DDE/RL-93-56-3,
U.5. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE-RL, 1994b, Quarteriy Report of RCRA Groundwater Monitoring Data for
Period October 1, 1993 through December 31, 1983, DOE/RL-92-56-4,
U.5. Department of Energy, Richland Operations Office,
Richtand, Washington.

DOE-RL, 1994c, Annual Report for RCRA Groundwater Menitoring Projects at
Hanford Site Facilitias for 1993, DOE/RL-93-88, U.S5. Department of
Energy, Richland Operations Office, Richland, Washington.

1.1.2.9 Period 1994,

DOE-RL, 1994a, Quarterly Repori of RCRA Groundwaier MNenitoring Data for
Period January 1, 1994 through March 31, 1994, DOE/RL-94-36-1,
UI.S. Depariwent of Emergy, Richland Operations Office,
RichTand, Washington.

DOE-RL, 1994b, Quarter?y Report of RCRA Groundwaiter Monitoring Data for
Pariaod April 1, 1994 through June 30, 1994, DOE/RL-94-36-2,
U.5. Department of Energy. Richland Operations Office,
Richland, Washington.

DOE-RL, 1995a, Quarterly Report of RCRA Groundwater Monttoring Data for
Period July 1, 1994 through SEﬁtemher 30, 1994, DOE/RL-94-35-3,
I.5. Department of Energy, Richland Operations Office,
Richtand, Washington.

DDE-RL, 1995b, Quarterly Report of RCRA Groundwater Nonitoring Data for
Period October 1, 1994 through December 31, 1994, DOE/RL-94-36-4,
U.5. Department of Energy, Richland Operations Office,
Richtand, Washington.

DOE-RL, 1995¢, Annual Report for RCRA Grotndwzier Nonitoring Projects ai
Hanford Site Facilities for 1994, DOE/RL-94-136, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.
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1.1.2.10 Period 1995.

DOE-RL, 1995a, Quarterly Report of RCRA Groundwater Monitoring Data for
Period Jappary 1, 1995 through March 31, 1995, DOE/RL-95-6%-1,
U.5. Department of Energy, Richland Operations Office,
Richland, Washington.

DDE-RL, 1995b, Quartarly Raport of RCRA Groundwater Monitoring Data for
Period April 1, 1995 through June 30, 1995, DOE/RL-95-69-2,
U.5. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE-RL, 1996, Quarterly Report of ACRA Groundwater Monitsring Data for
Period July 1, 1995 through Seﬂtember 30, ]985, DOE/RL-95-69-3,
U.S, Department of Energy, Richland Operatfons Office,
Richtand, Washington,
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Table 1-1. Statws of Hanford Site RCRA Interim-3tatus Groundwatsr
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Monitoring Projects as of September 30, 1995, ({3 sheets)

Prajact Regulatory
{date initiated) :22:;:::: GH quaiity requirements
[ evaluation assassmant

100-0 Ponds xe 40 CFR 265.93(b}
(4/92) WAC 173-303-400

183-H Basin 5 40 CFR 264.99
(6/85) £ (9/9%8) NAC 173-303-645
1301-N LWDF X 40 CFR 265.93(b)
{12787} WAC 173-303-400
1324-)/NA Pond X (5/89) 40 CFR 265.93(d)
(12/87) Spe cond, WAC 173-303-400

TOX

1325-N LWOF X 40 CFR 265.93(b)
(12/87) WAC 173-303-400
216-8-3 Pand X {5/90) 40 CFR 265.93{(d)
(11/88) TOX HAC 173-303-400
216-A-29 Ditch X (6/90) 40 CFR 265.93(d)
(11/88) Spe cond NAC 173-303-400
216-A-36B Crib X AQ CFR 265.93(b)
(5/88) WAC 173-303-400
216-A~10 Crib X 40 CFR 265.93(b)
(11/88) NAC 173-303-400
216-B-63 Trench X 40 CFR 265.93(b)
(8/91) WAC 173-303-400
216-5-10 Pond ¥ 40 CFR 265.93(b)
{8/91) HWAC 173-303-400
216-U1-12 Crib X (1/93) 40 CFR 265.93(d)
(9/91) Spe cond WAC 173-303-400
LERF X 40 CFR 265.93(b)
(7791} NAC 173-303-400
2101-M Pond Y 40 CFR 265.93(b)
(8/88) WAC 173-303-400
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Table 1-1. Status of Hanford Site RCRA Interim-Status Groundwater
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Monitoring Projects as of September 30, 1935. {3 shests)

Project s Regulatory
(date initiated) ;:2;:;::: OW quality requiremsnts
avaluation | S5sessment
LLBS
A 1 X 40 CFR 265.93(b)
(9/88) WAC 173-303-400
WA 2 X 40 CFR 265.93(b)
(9/88) WAC 173-303-400
Wi 3 X 40 CFR 265.93(b)
(10/38) WAC 173-303-400
WA 4 X 40 CFR 265.93(b)
{10/88) NAC 173-303-400
WA § 40 CFR 265.93(b)
(3/92) X WAC 173-303-400
55T
WHA-A-AX " 40 CFR 265.93(b}
(2/90) WAC 173-303-400
WMA-B-BX-BY X 40 CFR 265.93(b)
(2790 MAC 173-303-400
WMA-C X 40 CFR 265.93(b)
(2790} WAC 173-303-400
WHA-$-5X X 40 CFR 265.93(b)
{10791} WAC 173-303-400
WiA-T X {7/93) 40 CFR 265.93(d)
(2790} Spe cond WAC 173-303-400
WHA-TX-TY X (7/93) 40 CFR 265.93(d)
{9-10/91) Spe cond WAC 173-303-400
WMA-U y 40 CFR 265.93(b)
(1079} WAC 173-303-400

e mnmm p—
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Table 1-1. Status of Hanford 5ite RCRA Interim-Status Groundwater
Monitoring Projects as of September 30, 19395. (3 sheets)

Project Regul atory
(date inttiated) | sooicatdl § oW quality requirements
evaluation assessment
300 Area Process Consent Agreement and
Trenchas X (6/85) Compliance Order®
(6/85)
NROML X 40 CFR 255.93(b}
(10/88} WAC 173-303-400

Note: An X and date in the third colwmn indicates the
folTowing: (1) the date that the assessment was initiated and
{2) the indicator parameter that triggered assessment monitoring.

'Eack?ruund conductivity is being reestablished.

PEinal status compl iance program implemented September 1995,
“Ecology and EPA (1986).

CFR = Code of Fedaral Regulations.

&N = groundwater.

LERF = Liquid EffTuent Retention Facility.

LLBE = Eow-tevel Burial Grounds.

LWOF = Liquid Waste Dispasal Factlity.

NAOWL = Manradfoactive Dangerous Waste Landfill.

Spe cond = specific conductance.

S3T = single-shall tanks.

TOX = total organic halogen.

WAC = Washington Administrative Code.
WMA = Wasta Management Area.
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2.0 HANFORD SITE HYOROGEOLOGY

M. J. Hartman
Westinghouse Hanford Company

This chapter presents a summary of the geology and hydrology of the
Hanford Site. Additional detail is available from Delaney et al. {1991} and
DOE (1988).

2.1 SITE GEOLOGY

The information in this section is summarized from Delanay ot al. {1981)
and other sources as noted. The Hanford 5ite is underlain by Miocene-aged
h:z?lt of the Columbia River Basalt Group, and late Miocene fo Pleistocene
sadiments.

The Columbiz River Basalt Group comprises an assemblage of thﬁéfiitic,
cuntinental flood basalts that cover an area of more than 160,000
{63,000 mi°). Sediments of the Ellensburg Formation form interbeds between
basalt flows. The Levey interbed 1s the uppermost unft of the Ellemsburg
Formation, It 1s tuffaceous sandstone to siltstone and, at the Hanford Site,
it is found only beneath the 300 Area, The Ratilesnake Ridge interbed is the
shallowest interbed beneath the rest of the Ranford Site. It is up to 33 m
(108 ft) thick and includes clay, siltstone, and sandstone, |

The suprabasalt sedimentary sequence beneath the Hanford Site is up to
230 m (750 ft)} thick. It pinches out against areas whare the basalt has been
uplifted. The suprabasalt sediments are dominated by laterally extensive
deposits assigned to the late Miocene to Pliocene-aged Ringold Formation and
tha Pleistocene-aged Hanford formation (informal name)}, The remainder of the
sequence comprises Jocalized strata assigned to the informally defined
P1io-Pleistocene unft, early "Palouse” soil, and pre-Missoula gravels.

2.1.1 Stratigraphy of the Ringold Formation

The Ringold Formation comprises altarnating fine- and coarse-grained,
semi-indurated sediments. Lindsey (1991) designates fluvial sand and gravel-
dominated sequences A (oldest) through E (youngest) (Figura 2-1). HNot all of
the fluvial sequences ara continuous benesath the Hanford Sita.

The lTowest Ringold deposits consist of up to 46 m (150 ft) of Fluvial
gravel, designatad unit A. Unit A is not found in the vicinity of the 300 and
1100 Areas or near tha 100-H and 100-F Areas.

The Jower mud unit, comprising overbank and lacustrine deposits, lias
over unit A. The lower mud unit is up to 43 m (140 ft)} thick.

Fluvial graval unit B Tias over tha lower mud unit., Unit B is up to 25 m
{82 Tt} thick, but is not present benzath the 200 Areas.

2-1
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Daposits typical of the overbank facies association overlie unit B
throughout the Hanford Site., Where unit B is absent, these overbank deposiis
interfinger with the Tower mud sequence.

Ancther fluvial gravel-dominated sequence, unit C, is prasent in a
relatively narrow Tinear tract trending northwest to southeast trending across
the Pasce Basin. It is up to 35 m ({115 f£) thick near the 100-B/C Area, but
it is absant north of the 100-N and 100-F Areas. In the Cold Creek syncline,
the unit stretches from east of the 200 East Area to near the ¢ity of
Richland.

Another sequance of fine-grained overbank dapasgits overiies unit C. Thin
fluvial sands are present locally.

The uppermost Fluvial gravel-dominated sequence in the Ringold Formation,
unit E, is the most widaspread of the gravel sequences. Unit E s up to 30 m
(100 ft} thick near the 100-8/C Area, and pinches out north of the 100-b Arsa
and east of Gable Gap. Laterally aquivalent strata near the 100-F and
100-H Areas consist of overbank deposits with minor intercalated fluvial samd.
Unit E 1s found throughout the Cold Creek syncline, forming a west-thickening
wedge that is 30 to 40 m {98 to 130 ft) thick south and east of the 200 East
Area, and 91 m (300 ft) thick south and west of the 200 West Area. MNear the
300 Area the overbank deposits beneath unit E are absent and umit E overlies
or truncates underlying coarse-grained sequences {unit C or B).

More interbeddad fluvial sand and overbank deposits 1ie over unit E in
some areas of the Hanford Site. Erosional remnants of these deposits are
found south and east of the 200 East Area and near the 200 West Area. North
of the 100-F and 100-N Areas, fluvial sands pinch out and overbank deposits
dominatea the sedimsents.

2.1.2 Post-Ringold, Pre-Hanford Deposits

Thin alTuvial deposits between the Hanford and Ringold Formations are
veferred to inforwally as the: (1) Plio-Pleistocene unit, {2) pre-Missoula
gravels, and {3} early "Palouse" soil.

The Flio-Pleistocene unit is laterally discontinuous and is up to 25 m
SEE ft) thick. It is present in the vicinity of the 200 West Area.
re-Missoula gravels, up to 25 @ {82 1) thick, are present 2ast and south of
the 200 East Area. It is unclear whether the pre-Missoula gravels cverlie or
interfinger with the early "Palouse" soil and Plio-Pleistocene unit. The
early "Palouse® soil comprises up fo 20 m {65 ft) of silt and fine-grained
sand. It is present around the 200 West Area.

2.1.3 Stratigraphy of the Hantord Formation

The Hanford formation consists of gravei- and sand/silt-dominated

deposits, It is up to 64 m (210 ft) thick near the 200 Aveas.

The Qravnl-duminatad deposiis comprise coarse-grained sand and graval
with boulders. Matrix commonly 1s lacking in these gravels. Gravels dominate
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the formatfon in the 100 Areas, the northern pari of the 200 Easi Arsa, and
the eastern Hanford Site, including the 300 Area. The gravels generally
become finer to the south in the 200 Areas. The gravel-dominated facies of
the Hanford formation were deposited by high-energy glacial flood waters in or
imvadiately adjacent to the wain cataclysmic ficod channels.

The sand/silt-dominated deposits comprise two facies: (1) lamimated sand
and {2) rhythmita. The laminated sand facies consists of fine- to coarse-
grained sand that may contaln small pebbles or pebble-gravel interbeds less
than 20 ¢m (8 in.) thick. This facies is common in the 200 Areas. It was
depasited acent to main Flood channels wheve it spilled out of the
channels. The rhythmite facies comsists of silt and fine- to coarse-grained
sand that commonly display normally graded rhythmites a few centimeters to
tans of centimeters thick in outcrop. These sediments were deposited under
gagcg water conditions. The facies is found within and south of the

redas.

2.1.4 Holocene Surficial Deposits

Holocene surficial deposits form a thin {<5-m [<16-fit}} veneer across
much of the Hanford Site. The deposits comprise silt, sand, and gravel.

2.1.8 5tru:fura1 Geology of the Hanford Site

The Hanford Site is located in the Pasce Basin, one of the largest
structural basins on the Columbia Plateau. The Pasco Basin is divided by
:2? Eablg g?untain anticline into the Wahluke and Cold Creek synclines

gure 2-2).

The Cold Creek syncline is an asymmetric and relatively flat-bottomed
structure. The 200 Areas Tie on the northern fTank and the bedrock dips
gently to the south into the Cold Creek syncline. The 300 Area Ties ai the
eastern end of the Cold Creek syncline.

The Wahluke syncline contains the 160 Areas. I is an asymmetric and
relatively flat-bottomed structure similar to the Cold Creek syncline. The
northern 1imb dips gently to the south; the steepest 1imb is adjacent to the
Gable Mountain anticline.

The Umtanim Ridge-Gable Mountain structural trend i$ a segmented
anticlinal ridge extending in an east-west direction betwsen the 200 and

100 Areas. On the Hanford Site the Umtanum Ridge segment piunges sastward and
Joins the Gable Mountain-Gable Buite segment.

2.2 SITE HYDROLOGY

2.2.1 Surface Hydrology

Primary surface water features associated with the Hanford Site are the
Columbia River and fts tributary, the Yakima River. West lake, about 4 ha
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{10 acres} in size and Tess than 1 m {3 ft) deep, 1s the anly natural lake on
the Hanford Site.

The Columbia River flows through the northern part and alomng the eastern
border of the Hanford Site. Flow along this section of the river, which is
called the Hanford Reach, is controlled by Priest Rapids Dam upstream of the
Hanford Site. River stage recorders, consisting of pressure transducers and
data loggers, are operating at the 100-8/C, 100-H, 100-H, 100-F, and
300 Areas. The river drops 14 m {46 ft) between tha 100 B/C and 300 Areas, in
a distance of approximately 64 km (40 mi). The aweraﬂe gradient is 0.0002.
Figure 2-3 shows the average weekly river stage for the past year. The river
?taga gggghﬁ arf parallel, with some damping of amplitude further downstream

8.9., rea

Rivarbank springs have been observed and sampled along the Hanford Reach
éH;Eormack and Carlile 1984; Dirkes 1990; Peterson and Johnson 1992).
ontaminants originating on the Hanford Site have been detected in sprimg
water along the Hanford Reach, The type and concentrations of contaminants in
:ﬂ: sgring water are similar to those known to exist in the groundwater near
river,

Approximately one-thivd of the Hanford Site is drained by the Yakima
River system, Cold Creek and its tributary, Dry Creek, are ephemeral streams
within the Yakima River drainage system,

Table 2-1 lists the chemical composition of river water at the Hanford
Site. Precipitation at the Hanford Site contains very few dissolved solids.
Columbia River water is low in dissgived solids. Yakima River water contains
highar concantrations of some consiiiuents, which may be influenced by
anthropogenic activity ({DOE-RL 1992).

2.2.2 Hydrogsologic Units

Hydrageolegic units beneath the Hanford Site include: (1) the vadose
zone, {2) an aquifer system in the suprabasalt sediments, and {3) a series of
confined aquifers in the basalts and inierbeds. This document will focus on
the units above the basalts. The source of the following information is
Delaney et al. (1991) unless otherwise indicated. Hydraulic properties of
various hydralogic units are 1isted in Table 2-2.

The vadose zone at the Hanford Site includes Holocene surficial deposits,
the Hanford formatfon and, in some areas, portions of the Ringold Formation.
In the 100 Areas, the water table is located near the Hanford-Ringold contact
and the vadose zone consisis of poorly sorted gravel, samd, and s$i1t. In the
200 Areas, unsaturated sediments include Ringold unit E and the units above it
{see Section 2.1}. Onily the Hanford formation is continuous throughout the
vadose zone in the 200 Areas. The vadose zone beneath the 300 and 1100 Areas
is almost entirely in the Hanford formation. The vadose zone is less than
30 m {100 ¥t} thick near the Columbia River {i.e., the 100, 300, and
%ﬁguknreas}. The vadose zone beneath the 200 Areas is up 1o 104 m {340 i)

C - "
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The saturated sediments of the Hanford and Ringold Formations make up a
series of aquifers and aquitards that has been referred to as the suprabasall
aquifer system. The shallowest producing Tayer within the system at a given
1ocation ts called the uppermost aquifer. In general, the sand- and gravel-
dominated strati?raphic units {see Figure 2-1) formw aguifers and the
overbank/lacustrine deposits form aguitards.

The uppermost aguifer in the 100 Areas comprises unconfined sand and
gravel of Ringold unit £ or the Hanford formation. In the 200 West Area the
upperwost aquifer is contained fn the Ringold Formation under unconfined to
locally confined conditions. In the 200 East Area the uppermost aquifer
gccurs in the Hanford and Ringold formations under unconfined to Tocally
confined conditions. The aguiter pinchas out north of the 200 East Area where
tha Basalt is abova the water table. The qu&rmnst aquifer at the 300 and
1100 Areas is dominated by the fluvial gravels of the Ringold Formation.

Water enters the uppermost aquifer from precipitation, deeper aquifers,
1nf1uen¥ streams, and artificial sources such as Viquid affluent disposal and
irrigation. - :

Coarse-grained units deeper in the Ringold Formation ara isolatad beneath
fine-grained units, Forming a series of tocally confined aguifers. Hydrologic
data on thesa aquifers are limited. Thare is an upward gradiant betwaen these
shallow, confined aguifers and the unconfined aquifer in the 100-H Araa.

2,2.3 Groundwater Flow

Figure 2-4 1s a water table map of the Hanford S{te for Juns 1995.
Groundwater flow in the unconfined aquifer is inferred to be generally from
west to aast, discharging to the Columbia River. Artificial recharge from
liquid effluant disposal has locally altared groundwatar flow and raised the
water table. The most notable examples of this are in the 200 West Arvea and
east of the 200 tast Area.

The volume of water discharged in tha 200 Areas has decreased and the
Tocation of the disposal facilities has changed ¥n recent years. These
changes have caused the water table to decline. ODuring the past year this
decline slowed, and water levels stabdlized in many wells.

)

2.2.4 Groundwatar Chemistry

Natural chemistry of unconfined groundwatzr on the Hanford Site is
simmarized in Table 2-3. The listed values wara dertved from walls located
upgradient (to the west) of Hanford Site activities. These values are
provided for general information only, and should not be used as a baseline to
assess groundwater contamination.

Hanford Site operations have introduced chemical and radiclogical
contaminants to the groundwater in the uppermost aguifer. Contaminant plumes

originate in the operational areas, Contamination is also present from
offsite sources, e.g., nitrate Frup agricultural practices.
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Figures 2-5 through 2-10 are contour maps showing the distribution of the
most widespread contaminants in the uppermost aquifer of the Hanford Site.
The maps were constructed from data collected from shallow wells between
January 1991 and September 1993. Anomalous data points were removed and
values were averaged where more than one result existed. Groundwater
chemistry data were retreived from the Hanford Environmental Information
System, and include data from Pacific Northwest Laboratory sitewide wonitoring
as well as from Westinghouse Hanford Company's wanitoring programs. Pluxe
naps constructed from data collected in 1994 (Drasel et al. 1995) look very
similar to the waps constructed of 1991-93 data.

Figure 2-5 shows the distribution of tritfum in the uppermost aquifer.
Sourcaes of tritium contaminaiion are, or have baan, effluent storage or
disposal sites in the reactor areas and the 200 Areas. Tritium contamjnation
from the 200 Areas has moved in a widespread plume toward the east. It
appaars that tritium contamination alse has moved northward batwesn Gable
Mountain and Gable Butte. Once through this “gap,® the tritium contamination
migrates toward the northwest.

Figure 2-6 illustrates gross beta activity in the uppermost aguifer. The
highest obsarved activities are in the 200 Areas and in the 100-N Area. Like
the tritium piume, the gross beta plume has moved from the 200 East Area
through Gable Gap.

The gross beta pTgyes in the 200 Areas and the plume moving through Gable
Bap coincide with the "T¢ plume in those areas (seae Figure 2-7).
Technetium-99 is a beta emitter. A group of wells near the Columbia River due
east of the 200 Areas also shows elevated “Tc. It is not known whether this
plume §s connected to contaminmation in the 200 Areas.

Figure 2-8 shows the distribution of '®1 in the uppermost aquifer.
Contaminant plumas are moving east from the 200 Areas. Smaller areas of
contamination are also obsarved near the 300 Area,

Figure 2-% §1Tustrates nitrate distribution in the uppermost aquifer.
Nitrate contamination above the drinking water standard (45,000 ppb} is
observed at Jocations throughout the Hanford Site.

Groundwater bensath most of the 200 West Area is contaminataed with carbon
tetrachloride (Figure 2-10)}. Discussion of potential sources of the
contamination are contained in DOE (1991).

The concentrations of certain metals have been elevated in many
unfiltered groundwater samples collected at the Hanford Site. The elevated
metals are believed not to be representative of groundwater quality. Only
filtarad samples are now analyzed for metals at most of the RCRA sites, and
filtered samples generally have much Tower concentrations of metals.
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Figure 2-1. Genaralized Stratigraphy of the Suprabasalt Sediments
Beneath the Hanford $ite {Delaney et al. 1991).

Holocens wl Holocene 3urficial Deposils
Plelstocene Hanford Formation
Early "Patouss™ Seoil
- Pre-Missouia Gravels
== | Plio-Pleistocene Unit
Jpper Unkt |
[
Pliacens et &
:Overbank Deposits E
5] -
E?vedmuﬂtuepusﬂs ;;
it b :
: a@z'}g?f;?hmw r Mud Sequence
Miocens Ry due
' Palsosol
P
74%] sand and sin
Clay, Sitt, Fine Sand, Palesols

H411M0. 16

2-9




DOE/RL-96-01, REV. 0

Figure 2-2. Gaclegic Structure of the Hanford Site (Delaney et al. 1551).
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Figure 2-4, Hanford Site Water Table Map, Jume ]1995.
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Figure 2-5. Tritium Distribution in the Uppermost
Aquifer, Hanford Site, January 1991 through 11
.. September 1993 {Hariman 1994).
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" Figure 2-6. Gross Beta Distribution in the Uppermost
Aquifer, Hanford Site, January 1991 thruﬂgh
Septembey 1993 (Hartman 1994).
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Figure 2-7. Technetium-99 Distribution in the
ul:permnst Aquifer, Hanford Site, January 1591
* througk Septembar 1993 (Hartman 1954).
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- Figure 2-8. Todine-129 Distribution in the
Uppermost Aquifer, Hanford Site, January 1991
through September 1993 (NHartman 1994).
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"Figure 2-8, Nitrate Distributfon in %he '
Uppermest Aquifer, Hanford Site, January 199}
thrqugﬂh September 1993 (Hartman 1854),
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" Figure 2-10. Carbon Tetrachloride Distribution
in the Uppermost Aquifer Beneath the 200 West
Area {Trent 1994). .
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Table 2-1. Rangz ;:1; fhfnngganga%in;?P%iﬁ% iar; dtnal‘ﬁi}a- and Yakima River
Range*
Parameter Units Colusbia River Yakima River at
at VYernita Horn Rapids
Calcium mg/L 17.3 - 22.2 12.7 - 30.3
Chlorine mgfL 0.9 - 1.1 2.2 - 6.9
Fluorine md /L 0.13 - 0.32 6.18 - 0.22
Potassium mg/L 0.42 - 0.91 1.3 - 3.0
Magnesium mgfL 4.0 - 5.2 4.2 - 10.7
Sodium wa /L 2.2 - 2.4 6.2 - 16.3
Nitrate (as NO5) mg /L 0.15° 0.4 - 4.0
Silicon masfL 1.8 - 2.1 8.0 - 10.7
Sulfate mg/L 9.13 - 13.4 5.4 - 17.9
Total carbon mg/L 13.9 - 16.3 14.9 - 29.5
Total ovganic carbon g /L 1.2 - 2.0 1.7 - 3.3
Tritium pli/L 81.1 - 96.3 40.4 - 45.2
pH - 7.94 - 8.11 7.25 - 8,78
Turbidity NTU 1.1 - 3.5 9.2 - 23.5
Alkalinity mg/L 53.0 - 62.0 81 - 121
Conductivity gmhafem | 123 - 152 122 - 251
Iron mg/L <0.03 <0.015 - 0.066
Manganese mg /L <0,01 9.012 - 0.028

*Samples were collected in April, July, and “ovember 1985 and

Janu

and May 1986.

1y one sampla analyzed for nitrate.

1
NTU = nephelocmetric turbidity units.
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Table 2-2. Hydraulic Parameters for Yarious Areas and Geologic Units
at the Hanford Site (Delaney et al. 199]1).
Hydraul 1c Transmissivit
¥
Location| Interval tested c""ﬂﬁftirity {lﬁ{d} Data source
(ﬁf}d] (Ft*/d)
100 Area |Rattlesnake Ridge 0 - 30.5 - Gephart
{nterbed (0 = 100) et al. (1979)
130 Area |Ringold unit E 8.8 - 395 534 - 2,480 |Lifkala
(29 - 1,300) [(5,750 - 26,700)]et al. (1983)
200 Area |Rattlesnake RidgaL - 0.74 - 108 |Graham et al.
interbed - {8 - 1,165) {1981, 1984)
200 West |Ringold unit E 0.18 - 61 - Last et al.
Area {0.6 - 200} {1939}
1100 Area|Ringold units C 0.09 - 1.5 - {Lindberg and
and B (0.3 - 5) Bond {1979)
1100 ArealRingold overbank | 0.006024 - 0.03 - Lindberyg and
deposits {0.0008 - 0.1) Bond {1979}
300 Area |Lavey intarbed 0.003 - 305 - DOE-RL (1990)
’ {0.01 - 1,000}
300 Area [Ringald Farmatfon] 0.58 - 3,050 - DOE-RL (1990)
{119 - lﬂ,mm) ’
300 Area |Hanford formation| 3,350 - 15,200 - BOE-RL (1990)

(11,000 - 50,000Q)
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Inorganic Constituents in Unconfined Groundwater
Unaffected by Hanford S5ite Operations (DOE-RL 1992,

TabTes 5-9 and 5-11). (2 sheets)

Paraneter Units dwiﬁ?unif::;ﬁde“:ize} thrashald value®
Aluminum ppb <200° (50) <200
Asmaon{um ppb <50 {18) <120
Arsentc pph <5 (14) 10
Barium ppb 41 120(53) 68.5
Beryllium ppb <& (16} <5
Bismuth ppb <5 (4) <5
Boron ppb <100 (35) <100
Cadmium ppk <10 {16) <10
Calcium ppb 38,542 111,023 {53) 63,600
Chioride-Low ppb 5,032 31,774 (53) 8,690
Chloride-High ppb 23,296 +2,463 (14) 28,500
Chloride-All ppb 8,848 +7,723 (&7) Not calcuiated
Chromium ppb <30 (8) T <30
Copper ppb <30 (50} <30
Fluoride ppb 437 £131° (4N 775"
[ron-Low ppb <50 {34) 86
Iran-Mid ppb 115 +52 (7) 291
Iron=High ppb 494 1118 (12) 818
Iron-Al1 ppb 149 +199 {53) Not calculated
Lead ppb <5 {15) <5
Ragnesium ppb 11,19¢ 12,578 (53) 16,480
Manganesa=|ow ppb <20 (33) 4.5
Manganasa-High ppb 118 4-17 (20) 163.5
Hanganese-All ppb 50 +55 (53) Not calculated
Hercury ppb <0.1 {14) <0.1
Hickel ppb <30 (23) <30
Nitrate ppb 5,170 43,576 (73) 12,300
Phosphate ppb <1,000° <1,000
Potassium ppb 4,993 +1,453 (53) 7,875

2-27T -
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Inorganic Constituents in Unconfined Groundwater

Unaffected by Hanford 5{ite Operations (DDE-RL 1932,

Tables 5-9 and 5-11}. {2 shaets)

Paramster Units devr:tainunit}ssaﬁ&”;ze] th::::;lsg T;llue'
Selenium ppb <5 (14} <5
Silver ppb <10° <10
Silicon ppb 18,152 14,974 (35) 26,500
Sodium ppb 15,774 +6,784 (53) 33,500
Strontium ppb 164 L 47 (43) 264.1
Sulfate ppb 30,605 122,611 (67) 90,500
Uraaium ppb 1.7 +1.2 3.43
Yanadium ppb 9 +4 (13} 15
Zinc-Low ppb <50 (38) <50
Zinc-High ppb 247 +185 (17) 673
Zinc-All ppb 95 1140 (53) Not calculated
Field alkalinity ppb 137,758 +33,656 (31) 215,000
Lab alkalimity ppb  { 137,717 +29,399 (52) 210,000
Fiald pH - 7.57 +0.29 {57) [6.90, B.24]
Lab pH - -- 7.7% 10.21 (52) [7.25, 8.25]
Total organic carbon { ppb 519 +367° (62) 1,610°
Field conductivity pmho/cm 344 483 (22} 539
Lab conductivity gmho/cm 332 493 (38) 530
Tetal organic halogen| ppb <20° (14) 37.6°
Tatal carbon ppb 11,772 17,022 (48) 50,100
Gross alpha pCi/L 2.5 £1.5° (36) 5, 79"
Gross beta pCifL 7.1 +£2.8° (44) 12.62°
Radium pGi/L Not detected (10) 0.23

*Threshold value described in DOE-RL (1592).

Estimate of the upper

a5% I:E;lfidence Timit on the 95th percentile of the natural background.
. “Potential outlier nbsarvathn{s} were ramoved.

“From springs data (Early et a

. 1986).

From WHC (1990), based on inductively coupled plasma/mass

spectrometer data.

<X indicates constituent was not detacted above detaction limit X.
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3.0 100 AREAS

3.1 100 N AREA RESOURCE CONSERVATION AND RECOVERY ALT SITES

M. J. Hartman
Westinghousa Hanford Company

Four Resource Conservation and Recovery Act of 1976 (RCRA) units are
Tocated in the 100 N Area: the 1301-N Liquid Waste Disposal Facility {LMWDF),
the 1324-N Surface Impoundment, the 1324-8A Percolation Pond, and the
1325-N LWDF (Figure 3.1-1). The 1324-N and 1324-NA units are monitored as a
single site. Interim-status groundwater monitoring began at a1l of the sites
1n Decembar 1987. The sites are located clase together and have related
affacts on the groupdwater hydrology of the 100 M Area, Therefore, they are
discussed in a single section of this report,

Tha 1301-M and 1325-H LWDFs are monitored under indicator evaluation
programs, as described in the groundwater menitoring plan {(Hartman 1993a).
The 1324-K/HA site §s monitored under a groundwater quality asséssment
orogram, as des¢ribed in the assessment plan {Hartman 19930).

3.1.1 Facility Overview

Tha 1301-M LWDF was the primary liquid waste disposal facility for the
N Reactor from 1963 uniil 1985. Discharges to the 1301-N LWDF were primarily
radioactive fission and activation products. Minor amounis of dangerous waste
aiso were discharged, including the following: hydrazine, ammonium hydroxide,
diethylthiourea, sodium dichromate, morphotine, phosphoric acid, Tead, and
cadgiuw. The 1301-N LWDF consists of a concrete basin with an unlined,
zig-zagging extension trench, covered with concrete paneis.

The 1325-N LWOF was constructed in 1983, and K Reactor effluent was
discharged to it and to the 1301-N LWOF. In 1985, discharge to the
1301-N LWDF ceased, and all effluent was sent to the 1325-N LWDF. AN
discharge to the 1325-N LWDF ceased in late 1991. The 1325-N LWDF consists of
a cn?mmﬂta basin with an unlined extension trench, covered with concrete
panels.

The 1324-N Surface Impoundment was a treaiment Ffaciliiy that was in
service from May 1986 to November 1988. This facility is a doubTe-1ined pord
that was used to neutralize high- and Tow-pH waste from a demineralization
plant. The 1324-HA Percolation Pond is an unlined pond that was used to treat
waste from August 1977 to May 1986, and to dispose of treated waste from
May 1986 to August 1990. The effluent to both facilities contained sulfuric
acid and sodium hydroxide, and its pH was occasionally high or low encugh to
be classified as a dangerous waste,

The RCRA sites in the 100 N Area are part of the 100-NR-1 source operable
unit, under the Comprehensive Environmental Response, Compensation, and
Liabilitly Act of 1980 (CERCLA) program. Groundwater is addressed by the
100-MR-2 operable unit. Groundwater szmpiing and analysis are coordinated
between the RCRA and CERCLA programs.

3.1-1
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Hartman and Lindsay {1993) describe the hydrogeology of the 100 N Area.
The uppermost aquifer beneath the 100 N Area is a sand and gravel uait in the
Ringold Formation. The base of the aquifer is believed to be a clay-rich unit
approximately 12 o (40 ft) beneath the water iable.

Hydraulic conductivity estimates for the uppermost aquifer are highly
variable., Gilmore et al. (1992) used several metheds to derive a
representative range. Horizontal hydraulic conductivity 1s estimated to range
from 6 to 37 nfd (20 to 120 ft/d) beneath most of the area.

3.1.2 Summary of 13356 Activities

The 1301-H and 1325-N LWDF remained in indicator evaluation ?rugrams
during the past year, and monitoring waiis were sampled semiannually. The
results of the first phase of the TOX assessuent program at 1324-N/NA were
presented by Hartman (1995d). The 1324-N/HA network wells were sampled
quariterly during the past year.

3.1.3 Other Activities in 1995

The ERC sampled wells in the 100-NR-2 monitoring network twice in the
past year, in conjunction with RCRA sampling.

An expedited response action was undertaken to reduce the amount of *°Sr

entering the Columbia River through riverbank springs in the 100 N Araa
(H Springs).’ The Environmental Restoration Contractor (ERC) attempted to
install a grouted-hinge sheet pile barrier in tha aquifer along the shoreline,
E#t they were unsuccessful. A pump-and-ireat system was installed to remove

Sr from groundwater in the 1301-H contaminant plume and reinject the treated
water into wells near the 1325-H LWOF., The system began to operate in
August 1995, but had no noticeable effects on groundwater quality or water
levels in RCRA wells sampled in August and September. As the system continues
to operate, groundwater flow direction will change, especially around the
1301-H LUDF, The RCRA monitoring networks will need to be reevaluated to
account for the changes.

The ERC maintains a network of prassure transducers and data loggers in
20 wells and in the Columbia River at 100 N Area.

3.1.4 Sampling and Analysis Progranm

Sampling and analysis for the 1301-N, 1325-N, and 1324-H/MA sites are
described by Haritman (1993a, 1993b). Wells in tha sanpling networks are
Jisted in Tables 3.1--1, 3.1-2, and 3.1-3; constituents analyzed are 1isted in
Tables 3.1-4 and 3.1-5.

The 1301-N and 1325-MN networks are sampled semiannually. The

1324-H/HA network is sampled quarterly under an assessment program. Well
locations for the 100 N Area are shown in Figure 3.1-1.

3.1-2
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Low water levels in some wells hamper sample collection. Welis N-571
and 867 of the 1301-N network, and well H-59 of the 1324-N/NA network have
often pumgad dry in the past. Low-fiow bladder pumps are now used to sample
these wells, but well N-59 can be sampied only when water levels are
seasonally high.

Water levels and resuits of laboratory amalyses of 100 N Area groundwater
ware reported in quarterly reports (Hartman 1995a, 1995b, 1995¢, 1996).

3.1.5 &roundwater Chemistry: 1301-N and 1325-N LWDFs

This section describes results of chemical analyses of groundwater
sagpies and defines the constituents of concern for the 1301-N and 1325-N LWOF
sites. The sites are discussed together because they are ¢lose together,
thei{ effluants were virtually identical, and their contaminant plumes
ovarlap.

3.1.5.1 Constituents of Concern: 1301-N and 1328-N LWDF. The indicator
parameters at the 1301-N and 1325-N LWDFs are specific conductance, pH, total
organic carbon {TOL), and TOX {40 Code of Federa] Reguiatiens

[CFR] 265, 92{5313]] Groundwater 1s also analyzed for other constituents that
were discha to the 130]1-N and 1325-N LWOFs during their use {see

Saction 3.1.1). Thase analytes include nitrate, chromium, phosphate, lead,
and cadmium. Fhusphate, chromium, lead, and cadmium have not been detected in
filtered samples from 1301-8 or 1325-N LNOF groundwater in significant
concentrations. Nitrate has increased in some wells near 1301-N and 1325-M
during the past year, &xceeding the drinking water standard in wells N-2 and
N=-3 (Figure 3.1-2). Well W26, southwest of 1301-N, also had nitrate above
the standard. The source of nitrate 15 unknown.

While the 1301-N and 1325-N LWDFs were in uge, they introduced
radioactive cunstituents,“?rimarily tritium and "5r, to the groundwater.
Figure 3.1-3 11lustrates “Sr in the uppermost aquifer. This map, constructad
of an average of data from Scptember 1994 through September 1995, includes
gﬁga from new wells installed for the N Springs expedited response action.

r 15 elevated around the 130I-N and 1325-N LWDF, with the highest
activities {over 5,000 pCi/L} in new wells along the shoreline downgradient
from the 1301-N LWDF.

Figure 3.1-4 i1lustra 3;5 recent trends in gross beta activity in selected
1301-N and 1325-N wells. "'Sr is the primary bsta-emitter in the 100 N Area.
Gross beta in 1301-N downgradient well K-75 has remained velatively stable
since lateggﬂﬂz Gross beta activity is relatively Tow in some wells that had
very high "Spr activity in the 1980s {a.g., wells N-2 and N-29}. As the water

able dropped in the vicinity of thase wells, the higher concentrations of
r pay have sorbad onto the sediments and remained in what is now tha
unsaturated zone.

Well numbers in this sectfon are abbreviated by vemoving the 199- prefix
{e.9., well 199-H-57 is written N-57).

3.1-3
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Figure 3.1-5 shows tritium in the uppermost aquifer. Like ™Sr, tritium
is elevated around the 1301-N and 1325-H LWDF. Tritimm-contaminated water
from the 100 N Area appears to hava migratad northward to the 100 D Area (see
Figure 2-5). It also migrated to the seuth, toward what is now the upgradient
well (N-74) for the 13258-N LWDF site. Tritium is declining in 1325-N wells
and §5 stable in 13C1-N wells {Figure 3.1-6).

Spacific conductance s ralatively Tow and stable in most of the
downgradient wells in the 1301-N network sFigure 3.1—?&. It 15 higher in
upgradient well N-57. The position of this well and the chemical composition
of the water indicate that tha sourca of the elavated specific conductance is
the 1324-N/NA site (Hartman 1992).

When the 1325-N site was in use, specific canductance of groundwater was
Tow becausa of artificial racharge with low-conductivity water. After
discharge to tha 1325-N LWDF caased, specific conductance of groundwater
gradualiy increased. Specific conductance in the upgradient well, N-74, was
elevatad (possibly bacause of the influence of 1324-N/NA}, but has declined in
the past 4 yaars {sea Figure 3.1-7). Spacific conductance in the downgradient
wells may continue to increase gradually as the higher conductiviiy water
moves northward.

The pH of groundwater beneath the 1301-N and ]325-M LWDFs rangad from
7.5 to 8.8 in the past year. Thers are no ciear upward or downward trends,
Raplicate averages of TOC have been at or below the contractually required
quantitation 1imit during the past year in most wells, but was detected at
approximately €00 ppb in welis N-3 and N-57. TOX also is uswally Tess than
its contractually required quantitation Timit but has been detected at 10 to
15 ppb in upgradient weil N-74. There is no appavent pattern to TOC or TOX
detactions in 1301-N or 1325-N LUWDF waills.

Tritium and *Sr have been consistently above their drinking water
standards in wany of the 1301-N and 1325-N LUDF wells during the past year.
Nitrate concentrations were higher than the drinking water standard in
August/September 1995 in wells N-2Z and N-3.

3.1.5.2 Statistical Evaluations: 130I-N and 1328-N LNDFs. HNew critical mean
values ware established for the indicator parameters at 1301-N because of 2
changa in upgradient wells. Cowparisons between upgradient and downgradient
wells were perforwed for the 1301-N and 1325-N sites. A1) values of specific
conductance, pH, TOX, and TOC in the downgradient wells in the past year wers
below the upgradient/downgradient comparison values except one set of pH
measuraments from well N-81. VYerification sampling indicated the original
values (around 5.9) were ervoneous. Statistical anmailyses ave discussed in
more detail in the following paragraph.

Statistical analyses vequired by 40 CFR 265.935h} and Washington
Adpinistrative Code (WAL) 173-303-400 were performed on the samples collected
from the upgradient wells. Resulis are presented in Tables 3.1-6 and 3.1-7:
These tables 14st the background average, standard deviation, critical mean
{or critical rainge, in the case of pH), and upgradient/downgradient comparison
values for the contamination indicator parameters. The comparison vailue is
the value to which current and future averages of indicator parameters are
compared. The comparison value is generally the critical mean or critical

3.1-4
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range. The limit of quantitation is used as the comparisom value for TOC at

1325-H instead of the critical mean because most of the upgradient

E:nceg%raé}uns ware below the contractually required quantitation limit (see
pendix C).

3.1.6 froundwater thauﬁstrg: 1324-W/HA

3.1.6.1 Concentration Histories of Waste Indicators. Groundwater beneath the
1324-N/NA site is characterized by high specific conductance, primarily
because of alevated sulfate and sodium. Specific conductance increased in
wells W=-72, N-73, and N-77 in the past few years, but leveled off in 1995
{Figure 3.1-8). Sulfate and sodium concentrations follow the same pattern.
The pH tn 1324-N/NA walls generally is between 8 and 8.2,

TOX was slightly elevated in some of the 1324-N/NA downgradient wells in
1992-93, but has decreasad in the past 4 ysars and is nearly the same as in
the upgradient well (see Figure 3.1-8). A revised assessment program is
investigating the elevated TOX (Hartman 1993c). Results of the first phase of
assessnent indicate that chloroform 1s the cause of the TGX. A French drain,
used to dispose of nondangerous chlorinated water, is Tocated mear the 1324-NA
pond, and may be the cause of the chloraform (i.e., chlorine tnteracting with
organic saterial). Resultis of the first phase of the TOX assessment are
presented by Hartman (1995d).

3.1.6.2 Distribution of Waste Constituents: 1323-N/HA. The 1324-NA
Percolation Pond has introduced nondangerous constituents, primarily sulfate
and sodium, to the groundwater. " The distribution of specific conductance is
t11ustrated in Figure 3.1-9.

As discussed in Section 3.1.6.1, TOX and chloroform were elevated in
wells N-72 and N-77. Concenirations of these parametzrs have declined to near
lacal background and there is no evidence of a widespraad plume,

3.1.7 Groundwater Flow

This saction dascribes the direction and rata of groundwater flow beneath
the 1301-N, 1325-M, and 1324-N/NA sites. The water table in the 100 N Area is
no longer alavated from artificial recharge, but it is affected by
fluctuations in the Columbia River stage (Figure 3.1-10, see Figure 2-3).

Data presantad in this section were collected by an automated system using
prassure transducers and data Toggers. Water levels ara mzasured hourly;
monthly averages wera calculated from the hourly data.

3.1.7.1 Groundwater Flow Diraction. Doring most of the year, groundwater
flowed toward the north and northwest beneath the 100 N site, under a gradient
that s typified by the March 1995 water tabla map (Figure 3.1-11}.

Figure 3.1-12 shows the water tabla beneath the 100 ¥ Avea in Juna 1995, when
the river lavel was high and thara was a potantial for water to flow ocut of
the river into the aquifer. :

Groundwater §s more strongly influenced by viver stage near the
1301-N LUDF than near the other RCRA sites, bacause the 1301-N site is closest

3,1-%
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to the river. In June, groundwater near the river may have flowed toward the
northeast. During the rast of the year, groundwater 15 inferred to flow
toward the river (i.e., toward the northwast) bensath the 1301-N LWOF. The
a::rage horizontal gradient for March 1995 was calculated between wells N-34
and N=-76:

differance in head = 0.68 m (2.2 ft)
horizontal distance = 460 m (1,500 ft)
gradient = 1.5 x 107, '

&raundwater flows primarily toward tha north beneath the 1325-8 LWDF, as
infarred from the water table. River stage did not affect the direction of
groundwater flow at the 1325-N site during the past year. The average
horizontal gradiant for March 1995 was calculated between wells N-28 and N-50:

difference in head = 0.92 m (3.0 ft)
horizontal distance;;=32u m {2,690 ft)
gradient = 1.7 x 10,

The general direction of groundwater flow bepeath the 1324-N/NA site is
toward the northwest. The average horizental gradient for March 1995 was
calculated between wells W-72 and N-25:

difference in head = 0.75 m {2.5 &)
horizontal distance 5 344 m (1130 )
gradient = 2.2 x 107",

Vertical gradients are not well known in the 100 N Area. WNells adjacent
to the Columbia River show an upward gradient in the uppermost aguifer
{Hartman and Lindsey 1993). Further inland there is no significant difference
in head between wells completed 'at the water table and wells completed at the
hase of the aquifer, which are approximately & m {20 {1} deeper, Limited data
prevent a clear compavison of vertical heads 1n the unconfined and shallowest
confined Ringold aguifers.

3.1.7.2 Rate of Flow. The rate of groundwater flow can be estimated by using
a form of the Darcy equation with a range of input parameters.

Ki
B

v =

(1)

whers:

v = Average linear velocity of groundwater
K = Horizontal hydraulic conductivity
i = Hydraulic gradient

n, = Effective porosity of the aguifer.
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The following inpul parameters were used:

= 6.1 to 36.6 m/d {20 to 120 fi/d) {Giimore et al. 1992)
1 = 1,5 x 10 (1301-#); 1.1 x 107 (2325-N); 2.2 x 10 (1324-N/Np)
n, = 0.1 to 0.3.

Resuliting estimates of groundwater velocity are as follows:

1301-H LWDF: 0.03 to 0.50 n/d (0.1 to 1.6 ft/d}
1325-N LWDF: 0.02 to 0.40 m/d {0.07 to 1.3 ft/d)
1324-N/HA: 0.04 to 0.30 m/d {0.13 to 2.6 fi/d).

3.1.7.3 Evajuation of Monitoring Wall Hetworks, The monitoring networks for
the 1301-N, 1325-H, and 1324-N/HA sites are considered adequate under current
flow conditions. However, pump-and-treat activities will change groundwater
flow and chemistry bemeath the 1301-H and 1325-N LMWOF and the RCRA networks
may need to be medified at these sites. Westinghouse Hanford Company, the
ERC, and other contractors that conduct groundwater monitoring in the 100 N
Area are working to coordinate and streamline sampling and analysis.
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Figure 3.1-2. HNitrate Versus Time in 1301-N and 1325-N Mells.
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Figure 3.1-4. Gross Beta Versus Time in 1301-N and 1325-N Nells.

Groas Bata 6t 1301=N

- e

3500 , : . _
000 | .
5 2500 |- ]
_5 B -
% L
5 2000 E
o [ | —— N2 ]
% 1500 |- | = N-57 (upgradisn) ]
= [ | —¢=— N-75 ]
1000 [ ]
500 |- ]
%‘ :
n M 4 M 4 A M b h
1992 1993 1994 1995 1006
S -belaaly
Gross Beta at 1326
3500 T ——— T .
2000 - —— N9 7]
— —&—— N.74 (upgradient) | ]
: § 2500 | ]
R 3 1
&€ 5 o
E g 1
£ 2000 [ b
= L o
1 i ]
g 1500 |- ]
1000 |- ’
rr o
L i _‘_——_.____‘_____,-1 ]
ol a1l 5 g9 Ly - ey »
1992 1843 1004 1995 1996
HES-baln Aty



E1-T°¢

iritium in the Uppermost Aquifer
1995 dota {mostly 15t quarter)

‘?0

Tritlom oekivity (RCIALY
—40— Tritivm isoplath {nCiAL)

0 Lord 100 Fael
I B |

L1 150 00 Medecs

1324—N/NA
Facilitias

Backwash Loke

1325-N
Liguid Woste
Disposal Facility

Sewage Lagoon

<

mp DL dwg

"g-1"¢ axnbiy

“S66T "To4Y N 00T 2y} Yjesuag

484 1nby jsow.addy 9y3 up empyial

¢ "AJY “10-06-T4/300




DOE/RL-96-0D1, REV. 0

Figure 3.1-6, Tritium Versus Time in 130L-N and 1325-N Wells.
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Figure 3.1-7. Specifie Conductance Yersus Time in 1301=-N and 1325-N Wells.
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Figure 3.1-8, Specific Conductance and Total Organic

Halogen Versus Time in 1324-N/NA Wells.
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Figure 3,1-10, Water Levels Versus Timg in tha 100 W Area,

1200 e Hafor Love! , -
1195 |- N2~ (1301-N) A
' - N-28 {1325-N)
b NeT2 (1324-NINA)
118.0 [Manual measurements thraugh 1994, | |
= : Monthly average af hourly transducer

E measutements in 1985.

E 1iss5 |- -

&

2 1180 |- -
76 -
1174 F -
Mg t—t

1842 18493 1894 1905 . 1998

3.1-18



6I-1'¢t

March 1995 Water Table

Averoge of hourly dota

LA
-

» 11715 woter Table Elevalian l
— 050 — Woler Toble lzopleth (m obove mat] |

1] 5D 000 Fasl E

att
I S |

0 0 MO Weyers

117,22

1301-N

Liquid Waste

Uispasal Focility
7.4

|, 11753
MR8 1325-N
Liquld Woste
Disposal Facility
&
o
& * 115
&
%]
e —— T T e ——_n

1324—N/NA
Facilities
LATT R

Sewage Logoan

<

Backwaosh Loke

m 10 D

“11~1°¢ aanbid

"§661 Yo4Ary ‘mady N OOI 8y} U S1QEL JTIEN

0 "AJY ‘10-06-14/300




0e-1'¢

June 1985 Water Table

Average of howrly data

« N2 ywoler Toble Elevation
11785
nzaes
=¥a0— Waler Tobla lsopleth {m cbove mal) | #
o SO0 1000 Fanl H A s
1 1 -~

o 150 300 Watars 1301-N

Liquid Wasts

nsm Disposal Focllity

11808

100-N

1 -
Reaclar 325N

Liquid Waste
Disposal Focility

1324—N /NA
Cacilities

Sewage Lagoon

<

Bockwash Loke

PO Dwl . by

“21-1°€ sanbg

"GRAT SuNP ‘eday N 00T 9Y3 ul Bi4e] J33eM

0 "AJY ‘10-96-T4/304




Table 3.1-1.

DOE/RL-96-01, REY. O

the 1301-N Liquid Waste Disposal Facility.

Wells Used to Monitor Groundwater Chemjstry for

Sampling Well Other

Well Aquifer frequency | standard { networks

199-N-2% Top of unconfined SA PRE -
199-N-3% Top of unconfined SA PRE 100-NR-2,
' Sttewide
199-H-14¥% [ Tap of unconfined SA PRE N Springs

199~1-34 | Top of unconfined SA PRE -

199-N-57%7 Top of unconfinad SA RCRA -
199-H-67% | Tap of unconfined SA RCRA 100-NR-2,
Sitewide
199-H-69° Bottom unconfined SA RCRA Sitewide
199-§-75% Top of unconfined SA RCRA 100-HR-2,
) N Springs
199-8-76 | Top of unconfined S& RCRA 100-NR-2,
N Springs

Hotes: Shading denotes upgradjent wells. Superscript

following well number denotes the year of installation.
PRE = well is not constructed to RCRA standards.

SA = frequency on a semiannual bhasis.

RCRA = well 15 constructed ta RCRA standards.

3.1-21
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for the 1325-M Liquid Waste Dispasal Facility.

Wells Used to Monitor Groundwater Chemistry

Well haui fer ‘ E;?J;nnc%r st:::t:lrd nﬂ?ue:ks
199-N-27" | Top of unconfined SA PRE | Sitewide
199-N-295%° Top of unconfined SA PRE N Springs
l!E—H—EEE Top of unconfined SA PRE 100-HR-2,

Sitewide
199-4-41% Top of unconfined SA PRE —
199-N-43% Top of unconfined SA PRE -
199-N-70% Bottom unconfined SA RCRA 100-KR-2
199-N-7471 Top of unconfined SA RCRA 100-HR-2
199-N-81% Top of unconfined SA RCRA Sitewide
Notas: Shading denotes upgradient well. Superscript following

well number denstes the year of fnstallation.
*Although wells N-27 and H-29 are currently upgradient of the
1325-N LUWOF, thay were downgradient whan the facility was active,

Tha

facility, so they ara monitored as downgradiant wells.
Ball N-29 was dropped from the 1325-N network before the
Soptembar 1995 sampling becausa it 1s an injaction well for the

ERC's pump

and tresat program.

PRE = wall is not comstructad to RCRA standards.
RCRA = wall iz constructed to RCRA standards.
SA = froquency on a semiannual basis.

groundwater chamistry at these walls is sti11 affected by the

Table 3.1-3. Wells Used to Monitor Broundwater Chemistry
for the 1324-N/HA Facilities.

Wall hquifer fsfé"cﬂ;:c!} stangtrd | noteorks
199-N-5057 Top of unconfined q RCRA -
195-R71%" Top of unconfined Q RCRA 100-NR=2
199-§-72% Top of unconfined q ACRA -—
199-N-73% Top of unconfined Q RCRA 100-NR~2
IEH-H-??EE Bottom of unconfined 1] RCRA 100-NR~-2

Notes: Shading denotes upgradient well. Superscript following

well number denotes the year of installation.
0 = frequency on a quarterly basis.
RCRA = well is constructed to RCRA standards.
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Table 3.1-4. Constituent List for 1301-N and 1325%-N LWDFs in 1995.

Contamination indicator parametars

pH {fiald) Total organic carbon
Spacific canductance Total organic halogen
(field)
Other parameters
Turbidity ICP metals (filterad) Gross alpha
Alkalinity Lead (Ffiltered) Gross beta
Phanols Anions

Table 3.1-5. Constituent List for 1324-N/NA Assassmant Monitoring.

Contamination indicator parameters

pH (fleld) Total erganic carbon
Specific conductance Total ovganic halogen
(fteld)
Other paraneters
Turbidity ICP metals {filtered) Gross alpha
Akalinity Anions Grass beta
705 Yolatile organics®

%ells N-72 and N-77 only,

3.1-23
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Table 3.1-6.

Contamination Indicator Parameter Data for the 1301-K Liquid
Waste Disposal Facfility*®

Critical Means Table for 32 Comparisons--Background

Constituent A Standard l:lpgﬂdaidai“t;t

5 verage anda owngradfen

(Unit) N dF |t | packground | deviation | TYitiCAl mean | rison
value

Specific g 15.1241 592.70 272.521 2,0587.3 2,057.1

Conductance 10

(umho fom)

field th 9 B 16.0313 7.855 0,248 (6.28, 9.43] [6.28, 9.43]

TOC (ppb) 10 9 15.1241 377 205,037 1,478.9 1,478.9

T0X_(ppb) o[ 955.1241 | 10.742 5.087 | 38.1 38.1

*Data collected from February 1994 to February 1995 for upgradient wells N-57 and N-34.

Values calculated based on 32 comparisons,

“The following notations are used in this table:

df = degrees of freedom {n-3).

n = number of background replicate averages.

t. = Bonferroni critical t-value for appropriate df and 32 comparisons.

“Excluding suspact pH data collected on 9/6/94 from well N-57.

N. C. = not calculated.

0 ‘A3H “T0-96-T74/300
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Critical Means Table for 24 Comparisons--Background Comtami
Parameter Data for the 1325-M Liquid Waste Disposal Facility™

nq}1un Indicator

¢ 1 - Upgradieintf

onstituent Average Standard downgradient

{Unit) y df tc background | deviation Lritical mean cumpirisun
value

Specific 4 3 | 13.745 501.75 14,046 729.1 711.8

Conductance

(pmha/cm)

Field pH 4 3 | 17.358 7.991 0.129 [56.27, 10.55) [6.50, 9.12]

TOC® (ppb) 4 3 | 13.745 500 N.C. N.C. 976

10X (pph) 4 3 | 13.745 11.185 2.952 59.0 56.6

"Data collected from May 1992 to March 1993 for upgradient well N-74 except for TOX

which was collected from June 1993 to Mavch 1995.

comparisons (wel) N-29 was not sampled in 1995},

®The following notations are used in this table:
df = degrees of freadom {n-1).
n = number of background vreplicate averages,
t. = Bonferront c¢ritical t-value for appropriate df and 24 comparisons.

Values caleulated based on 24

“Critical meanm cannot be calculated dus to 1ack of an estimate of background

standard deviation,
quantitation {sea Appendix

The upg;adient!dnwhgradiant comparison value for TOL i35 the 1imit of

Ypgradient /dovmgradient comparison values for pH were calculated using data
collected from May 1992 to Hovember 1994 {weil N-74) because the critical range
talculated using only four quarters of data is too large to be meaningful.

N. C. = not calculated.
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3.2 100 D FONDS

M. J. Hartman
Westinghouse Hanford Company

This chapter describes groundwater monftoring at the 100 D Ponds, a
Raesource Conservation and Recovery Act of 1976 (RCRA) disposal unit located in
the 100 D Area of the Hanford Site (see Figure 1-1, Chapter 1.0). The
100 D Ponds monitoring progr:w began in 1991 and the four wells in the netwaork
vwere sampled fov the first time in 1992. The groundwater momitoring program
is described by Hartman (1991). The site is monitored in am indicator
evaluation program.

3.2.1 Facility ﬂv&rviaq

The 100 O Ponds facility was constructed in 1977 for dispesal of
nonradicactive effluents derived firom 100 D Area operating facilities. The
100 D Ponds are located in the- former 188 D Ash Disposal Basin. The
100 D Ponds incTude a settling pond and a percolation pond, separated by a
dike (Figure 3.2-1).

Effluent to the 100 D Ponds originated from two sources: the 183D Filter
Plant and the 189D Building engineering testing Taboratories. Some past
discharges contained hydrochloric acid, sulfuric acid, and sodium hydroxide.
Before 1986, the effluent may have had a pH of greater than 1Z.5 or less than
2.0 and, thus, may have been dangerous wasta. Also, up to 2.3 kg {5 1b) of
mercury may have been discharged to the 100 D Ponds. Effluent discharge
ceased in 1994. Between 1986 and 1994 the effluent included chiorine and
flocculating agents such as aluminum sulfate.

In addition to being a RCRA facility, the 100 D Ponds are regulated under
the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA} program. Groundwater beneath the 100 D Area is considered
part of the 100-HR-3 operable unit. The 100 D Ponds themselves are located in
the 100-DR-1 source operabie unit. Hydrogeoiogic data from CERCLA wells were
interpreted in this section along with data from the 100 D Ponds RCRA wells to
better understand the hydrogeology of the 100 D Area.

The uppermost aquifer beneath the 100 D Ponds 15 a sand-and-gravel uait
in the Ringnld Formation (Figure 3.2*2%, approximately 3 to 9 m {10 to 30 ft)
thick. This unil corresponds to Ringold unit E {see Section 2.1). Thé base
of the aguifer is a fine-grained overbank interval, which is approximately
15 m {50 ft) thick elsewheve in the 100 D Area {DOE-RL 1993)}.

3.2.2 Summary of 1995 RCRA Activities

The downgradient wells 1n the 100 D Ponds network were sampled twice
during the past year. The upgradient well was sampled four times to
reestablish background specific conductance, which is increasing. Water
lavals were measured monthly.

3.2-1
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2.2.3 Other Activities im 1995

Several activities were conducted for the l100-HR-3 groundwater operable
unit during the past year. Wells im the 100 D Area were sampled twice, A
pump=and-treat svstem, wnich began operation in August 1994, cantinued to
operate during the past year. The system is designed to remove chromium from
groundwater, Water is withdrawn from wells 05-14°, D5-15, and D5-15; treated
in an 1on exchange column; and injected into wells D5-18 and D5-19
(Figure 3.2-3).

3.2.4 Sampling and Analysis Program

The monitoring program for the 100 D Ponds is described by
Hartman {1991). Four wells are samplaed for ths 100 D Ponds and additional
wells are usad fo monitor water levals. Table 3.2-1 lists the wells monitored
for water jevels andfor chemistry for the 100 D Ponds RCRA program. The
locations of the wells are shown ia Figure 3,2-1.

The RCRA sampling network consists of one upgradient weil (D5-13} and
three downgradient wells. Two of the downgradiant wells (D&-4 and DB-B)} are
located adjacent to the 100 O Ponds. Tha remaining wall (D28-5) is located
farther from the facility, outside of the ash mounds, and nearer to the river.
The location of this well was determined in discussions with the Washington
State Department of Ecology. The well's location was chosen to provide more
information on riverfaquifer relationships.

Samples are analyzed for the constituents listed in Table 3.2-2. Water
levels are measured monthly in most of the wells in the 100 D Area and its
vicinity (sea Table 3.2-1 and Figure 3.2-3). Water leveis and results of
chemical analyses are presented in quarterly reports (Haritman 1998a, 1995b,
1995¢, 149496).

3.2.5 Groundwater Chemistry

3.2.5.1 Constituents of Concern. The indicator parameters for the

10G¢ D Ponds are: pH, specific conductance, total organic carbon (TOC), and
total organic halagen {TOX) {40 Coda of Federal Regulations

[CFR] 265.92[b])[3]). TOC was below the contractually required quantitation
1imit in all wells except upgradient well D5-13 (approximately 800 ppb in
August 1995). TOX was lass than 15 ppb in all wells. The pH tends to be
higher in the wells immediately adjacent to the ponds {D8-4 and D8-6) than in
the upgradiant well (DS-13) or the well further downgradient (D8-5)

{(Figure 3.2-4). The change in pH may be caused by reactions with 1ime and
periciase in the ash beneath the ponds (Alexander 1993). Specific conductance
is Towar in the wells nearest the ponds (see Figure 3.2-4). This is 1ikely
because of ditution by artificial recharge from the ponds.

'Well numbers in this section are abbreviated by removing the 199-
prefix, e.q., well 199-D5-12 is written DS-14.

3.2-2
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specific conductance in the upgradient wall, D&-13, which had increased
in 1994, stabilized at approximately 500 ugmho/cm during the past year (see
Figura 3.2-4), Tha elavated spacific conductance is beliaved to be caused by
an influx of higher conductivity groundwater from upgradient sources. HNitrate
and suifate also are elevated in well D5-13 (Figure 3,2-5). This well is
sampled quarterly to establish a new background value for specific
conductance,

Mercury is a dangerous waste constituent that was potentially discharged
to the 100 D Ponds (ODOE-RL 1993). No mercury has been detacted in the
100 D Ponds downgradient wells.

MNitrate, chramium, and tritium are elavated in the 100 D Area firom
sources ather than the 100 0 Ponds (Figures 3.2-6, 3.2-7, and 3.2-8). Each of
these constituents 15 Towest in the area surrounding the 100 D Ponds. As with
specific conductance, this is Tikely because pond effiuent has diluted local
groundwater. This dilution affect 1s expected to disappear gradually now that
effluent disposal has ceased.

3.2.5.2 Statistical Evaluation. Indicator parameter data from upgradient
well D5-13 were statistically evaluated as required by 40 CFR 265.93({b) and
Washington Administrative Code (WAC) 173-303-400. Table 3.2-3 lists
background averages, standard deviations, ¢ritical mean values, and
upgradient /downgradient comparison valuas for the indicator parameters.
Statistical methods are described in Appendix €. The upgradient/downgradient
comparison value is the value to which current and future averages of
indicator parameters are compared. The comparison value is %anerally the
critical mean or critical ringe.” The 1imit of quantitation is used as the
comparison value for TOC instead of the ¢ritical mean because most of the
upgradient concentrations were below the contractually reguired quantitation
1imits {see Appendix C).

Specific conductance, pH, TOX, and TOC values for the downgradient wells
were compared to the upgradient/downgradient comparison values., HNo
downgradient values exceeded the comparison values, axcept pH in well D8-6 in
August 1995, Verification samples from the wall had pH within the critical
range. The original vaiues (around 9.3} were determined to be
nonrepresentative.

Specific conductance has increased in upgradient well D5-13. A new
¢ritical mean will be established in the future.

3.2.6 Groundwater Flow

Water levels were measured in walls in and near the 100 D Area each month
during the past year. The water table currently 1ies approximately 24 m
(80 ft) beneath land surface at the 100 D Ponds, withia Ringold Formation
graval. Interpretations of groundwater flow are based on water table maps
constructed from the measured water levels.

3.2.6.1 6Groundwater Flow Direction. Groundwater levels in the 100 [ Area

fluctuate with the stage of the Columbia River (Figure 3.2-9; see Figure 2-3&.
Saasonal changes of up to 1 m (3 ft) were observed during the past year in the

3#2‘3
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100 O Ponds wells. When river stage is high, water levels in downgradient
wells D84 and D8-8 can be slightly higher than in upgradient well Db-13.

Figure 3.2-10 shows the water table in the 100 D Area in February 1995
when the river stage was relatively low. Groundwater is inferred to flow
northwest toward the river beneath the 100 D Ponds. The river stage was high
in June 1995, and the gradient between the river and 100 D Pands was flat or
perhaps reversed (Figure 3.2-11).

an {1994; estimated an upward vertical gradient rangizg from
T x ln to 2 x 107° between wells D8-54A and DE-54B. Well D8-54A is completed
across the water table, Well D3-548 is complated 22.6 m {74 fi) deeper than
well D8-54A in a thin layer of silty sand that is coafined beneath 15 m

(50 ft) of clay.

3.2.6.2 Rate of Flow. The horizontal hydraulic gradiant was calculated
between walls D5-13 and D3-4 using data from February 1995:

difference in haad: 0.07 m éu .23 ft)
horizontal distance: 151 m (530 fi)
gradient: 4.3 x 10°%,

The rate of groundwater flow can be estimated by using a form of the
Darcy equation with a range of fnput parameters.

. ki '
v B (1)

where:

¥ = Average linear velocity of groundwater
K = Horizontal hydraulic conductivity
i = Hydraulic gradient

n, = Effective porosity of the aquifer.

The following input parameters were used:

K = 1 g tulgﬂ m/d {3.9 to 130 ft/d) {slug withdrawal; Hartman 1992}
i = X
n, = 0.1 1o 0.3.

The resu1tgpg estimate of groundwater velocity ranges from 2 x 107 to
0.2 m/d (6 x 10 to 0.6 ft/d).

3.2.6.32 Evaluation of Monitoring Well Metwork. ¥hen the 100 D Ponds were in
use, recharge from the ponds diluted groundwater, apparently affecting even
the upgradient well. With the cessation of effiuent discharge to the

100 D Ponds, contaminated wataer from elsowhere in the 100 O Area can be
gxpectad to flow beneath the ponds. The pump-and-treat system currently
operating in the 100 D Area and another planned system may also have an effect
on groundwater flow and chemistry in the 100 D Ponds monitoring neiwork.

3.2-4
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