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GROUNDWATER IMPACT ASSESSMENT
REPORT FOR THE
216-T-4-2 DITCH

1.0 INTRODUCTION

Groundwater impact assessments (GIAs) are required for a number of liquid
effluent receiving sites in accordance with the Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement) Milestones M-17-00A and
M-17-00B, as agreed on by the U.S. Department of Energy (DOE), Washington
State Department of Ecology (Ecology), and U.S. Environmental Protection
Agency (EPA) (Ecology et al. 1991). This report assesses the impacts to
groundwater from the disposal of effluent to the 216-T-4-2 Ditch (T-4-2 Ditch)
in the 200 West Area.

1.1 BACKGROUND

In response to public comments on the original Tri-Party Agreement and at
the request of the Tri-Party Agreement signatories, the U.S. Department of
Energy, Richland Operations Office (RL) assessed the impact of liquid
effluents discharged to the ground at the Hanford Site (WHC 1990b, 1990c).
The EPA and Ecology expressed concerns about uncertainties in RL's
evaluations. Foremost among these concerns were the lack of site-specific
data, the need to consider interactions with adjacent liquid discharge
facilities, and the need for more rigorous models of contaminant transport.
Therefore, RL, Ecology, and EPA (the three parties) created a series of Tri-
Party Agreement Milestones, including M-17-00A, M-17-00B, M-17-13, and
M-17-13A, which pertain to GIAs.

Tri-Party Agreement Milestones M-17-00A and M-17-00B require impact
assessments for Phase I and II waste streams (Stordeur and Flyckt 1988).
Effluents discharged to the T-4-2 Di*<h were defined as a Phase I waste
stream. Tri-Party Agreement Milestc.e M-17-13 required a methodology for
assessing the impact of liquid effluent discharge on groundwater, which is
documented in A Methodology for Assessing Impacts to Groundwater from Disposal
of Liquid Effluent to the Soil at the Hanford Site (Tyler 1991). Thirty days
after regulatory approval of the methodology document, as required by
Tri-Party Agreement Milestone M-17-13A, a schedule for performing assessments
at 13 receiving sites was completed. The T-4-2 Ditch is one of the receiving
sites to undergo a GIA.

The T-4-2 Ditch is scheduled to cease receiving effluent discharges in
June of 1995. After that date, all effluent from the T-4-2 Ditch waste stream
will be routed to the 200 Areas effluent collection system as part of Hanford
Environmental Compliance Subproject W-049H (WHC 1990b).

1.2 METHODOLOGY
The methodology presented in Tyler (1991) was followed in preparing the
GIA for the T-4-2 Ditch. Tyler (1991) placed each receiving site into one of

three categories based on the effort needed to perform the assessment. A
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Level 1 receiving site GIA relies on available infc...ation. A Level 2
receiving site GIA may require nonintrusive field work to verify existing
contamination. A Level 3 site may require intrusive field work. If existing
information proves inadequate during a Level 1 GIA the level may be raised to
2 or 3.

Tyler (1991) outlines several tasks to be conducted as part of the GIA
for Level 1 receiving sites: .

Prepare and present a plan describing how the GIA will be conducted
Characterize the 1iquid effluent stream

Evaluate the site-specific hydrogeology

Develop a site conceptual model

Assess the hydrologic impact of the liquid effluent stream

Assess the contaminant impact of the liquid effluent stream
Evaluate the adequacy of the existing monitoring well network
Prepare a written report of the results.

The tasks required for Level 2 and 3 receiving sites are similar to those
outlined above, but also include field work-related activities. The
T-4-2 Ditch is categorized as a Level 3 receiving site because no monitoring
well is located near the ditch and site-specific information related to
potential contaminants and contaminant migration is lacking.

Several key assumptions inherent to all GIAs are explained in Tyler
(1991). For this GIA, the following assumptions are relevant.

e The expected level of impact from the receiving site determines how
well the chemistry, geology, and hydrology need to be understood.

e Modeling sophistication is tailored to available informatian and the
expected level of impact to the receiving site.

e Historical data are fully useable.
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2.0 FACILITIES DESCRIPTION

2.1 LOCATION

The Hanford Site is a 1,450-km® (560-mi%) tract of land located in
Benton, Franklin, and Grant Counties in south-central Washington State. The
200 West Area is located in the west-central part of the Hanford Site,
approximately 37 km (23 mi) northwest of the city of Richland (Figure 1). The
T-4-2 Ditch and the T Plant facility (source of the wastewater to the ditch)
are located in the north-central to northeast portion of the 200 West Area
(Figure 2). No groundwater monitoring wells were associated with the ditch
before beginning this GIA. One groundwater monitoring well (299-W10-22) was
installed immediately adjacent to and on the downgradient side of the head end
of the ditch (Figure 2).

2.2 HISTORY

The T-4-2 Ditch and accompanying 216-T-4B Pond were excavated in 1972,
replacing the 216-T-4-1D Ditch (T-4-1D Ditch) and 216-T-4A Pond (T-4A Pond).
Several leaks within the 221-T Plant Canyon Building (221-T Building) resulted
in radionuclide contaminated effluent being discharged into the original ditch
and pond system. The T-4-1D Ditch became contaminated to a maximum level of
20,000 cpm and could no longer be used for effluent disposal. A portion of
the T-4-1D Ditch and all of the T-4A Pond were stabilized by backfilling in
May 1972. The radionuclide inventory for the ditch is reported as the
T-4A Pond system.

The first 15.2 m (50 ft) of the T-4-2 Ditch share the original

. T-4-1D Ditch location. The ditch then turns 90 degrees to the northeast for

approximately 4.6 to 6.1 m (15 to 20 ft), turns to the northwest again and
runs parallel to the original T-4-1D Ditch, finally ending in the T-4B Pond
(Figure 3). The T-4-2 Ditch is 533.4 by 1.8 by 1.2 m (1,750 by 6 by 4 ft) and
has a slope of 1:1.5. Currently, the ditch does not receive enough effluent
to reach the T-4B Pond, with only the first 15.2 to 30.5 m (50 to 100 ft) of
the ditch consistently getting wet. Standing water can be found within the
first 15.2 m (50 ft) of the ditch during most of the year. Also, _ lar.
amount of both aquatic and terrestrial vegetation is found within the first
30.5 m (100 ft) of the ditch, which suggests that the effluent occasionally
spreads down the ditch at least that far. Beyond the wetted portion of the
ditch are signs that the effluent once made it further down the ditch, namely
a couple of small trees, shrubs lining the edges of the ditch, and some
scattered stands of cattails. Most of this vegetation is dead or dying from
Tack of a sustained source of water.

2.3 FACILITIES

This section provides a brief description of the T Plant facilities that
contribute or contributed effluent to the T-4-2 Ditch. Figure 4 is an aerial
view of the T Plant facilities.
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Figure 1. Location of the 200 West Area on the Hanford Site.
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Location of the 221-T Facility and 216-T-4-2 Ditch
in the 200 West Area.

Figure 2.
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overbank-paleosol facies. Strata of unit E dip generally to the south at this
location.

4.1.4.2 T-4-2 Ditch Area Hydrology. The hydrostratigraphic units of concern
it the vicinity of the T-4-2 Ditch are the Ringold Formation, the Plio-
Pleistocene, and the Hanford formation.

e In the immediate vicinity of the T-4-2 Ditch, the water table is
within the unit E member of Wc-led Island gravel (Figure 32). The
borehole drilled at the T-4-2 uitch (299-W10-22), which was drilled
to a total depth of 91.4 m (300 ft) below ground surface, penetrated
the unit E gravel 25 m (82 ft).

e The unsaturated zone beneath the T-4-2 Ditch is 66 m (218 ft) thick
and consists of the upper portion of the unit E gravels (Ringold
Formation), the member of Taylor Flat (Ringold Formation), the Plio-
Pleistocene unit, the He../ord formation units 2 and 1, and eolian
sands.

* Pedogenic CaCO;-cemented hori~ans in the Plio-Pleistocene Unit
probably create local percheu water conditions. Perched water was
first encountered during drilling of well 299-W10-22 at 16 m (51 ft)
below ground surface, while still in the Hanford formation unit 2.
The soil column was very wet beneath this perched water zone all the
way down to the second perched water zone encounte. .d at 26 m
(86 ft). Lateral spreading of the perched water is likely to occur
on and in the Plio-Pleistocene, which has significant CaCO,
cementing and dips to the south in this area. Lateral
discontinuities such as "nchouts and dikes can occur within this
interval, and will limit the spread of the perched water.

4.2 HYDROLOGIC RESPONSES TO EFFLUENT DISPOSAL

The water table east/northeast (downgradient) of the T-4-2 Ditch is a
relatively uniform surface dipping *~ the east (Figure 36). No irregularities
exist near the T-4-2 Ditch. Furthe...ore, the water level in well 299-W10-22
(the well adjacent to the hea end of the T-4-2 Ditch) is consistent with the
r__ional water table. This indicates that the amount of wastewater discharged
to the T-4-2 Ditch is insufficient to form a discernable mound.

W~ “ewater discharge to the T-4-2 Ditch is decreasing with time and will
cease 1n 1995. Therefore, the formation of a future groundwater mound at the
T-4-2 Ditch site is unlikely assuming the continued decrease in the quantities
of wastewater being discharged into the ditch.

Several wells exist in the vicinity of the T-4-2 Ditch and their water
level measurements are consistent with those seen in the monitoring well at
the head end of the ditch (299-W10-22). Consequently, it is possible to
speculate on the nature of the groundwater conditions beneath the ditch.
Based on experience elsewhere at the Hanford Site, the following is a general
conceptualization of water movement through the ground beneath the ditch.

Wastewater from the T-4-2 Ditch is sufficient to saturate at least part
of the soil column beneath the ditch. Wastewater is trapped and held in the
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4.4,1 Test Pit Excavations

Several sediment samples were taken from near-surface (0> to 3 m [0 to
10 ft]) test pits at the T-4-2 Ditch dur1ng June of 1994. Three test pits
were cavated with a Caterpillar 245° track-hoe with a 1-m (3.25-yd) bucket
(Figure 3). The ditch was located within an area posted as a SCA, so
personnel in charge of the heavy equipment would not allow entry of the track-
hoe into the controlled zone. The equipment was positioned as close to the
edge of the control zone as possible. However, this administrative restriction
limited the "reach" of the arm on the track-hoe to a position along the slope
of the ditch rather than near the bottom, as originally planned and requested
by the project scientist in charge of the study. The first test pit (number
1) was excavated well up on the side of the ditch because when the operator
started the excavation he hit buried concrete and had to move up and back from
the oriri=al 1~~ation chosen for the pit. Test Pit Number 1 was located at
the heac _nd the ditch, within 7.6 m (25 ft) of the effluent outfall pipe.
Test Pit Number 2 was located approximately 58 m (191 ft) down the ditch from
the first pit, on the sloped ide of the ditch. Test Pit Number 3 was located
118 m (387 ft) down the ditch from the second pit, also on the sloped side of
the ditch.

Samples were collected at four depth intervals and analyses performed on
those samples as follows:

e 0 to0.6m (0 to 2 ft)--Appendix IX Constituents

e 0.6 to 1.2 m (2 to 4 ft)--Radionuclides

e 1.2to1.8m (4 to 6 ft)--Appendix IX Constituents
e 3 m (10 ft)--f endix IX Constituents.

Appendix IX constit~nts include ICP and AA metals, volatile organics
(VOA), semivolatile orga..cs (SVOA), herbicides, organophosphate pesticides,
and ""Bs and pesticic . The results for all the VOA, SVOA, herbicides,
pesticides, and PCBs *"~re below the detection 1imit for each analyte. Metal
results varied within .he test pits, so all the ith-interval results were
averaged for inclusion in Table 13. Because or.., June depth interval was
sampled for radionuclides, those results were reported as is.

4.4.1.1 Nonradioactive Constituents. Only two constituents, ti id

( exceeded the given background values. The antimony value was

3.1 mg/Kg, which is slightly above the detection limit of 2.8 mg/kg. No
background value has been established for antimony on the Hanford Site, so the
world average of 0.2 ppm was used (Bowen 1966). The cadmium result that
exceeded ““e background value was flagged as a potential blank contamination;
therefore, the data are suspect and will be disregarded. The rest of the test
pit data were well within Hanford Site and world average background values.

It ppears that the near-surface soil column on the edge of the T-4-2 Ditch
does not have any appreciable levels of nonradioactive contamination.

3 Zero is taken from the actual ground surface where the pit was
excavated; in most cases, the pits were excavated from the sloped sides of the
ditch, not the top of ground surface beside the ditch.

 Caterpillar is a trademark of Caterpillar, Inc. of Peoria, I1linois.
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The following results are from samples collected during the summer and

fall of 199°

during installation of the monitoring well for the 216-T-4-2

Ditch (299-w10-22). The results are given in table form as whole sample sets,
in the following order of analysis type: _

1. Field Analyses.

a. Field parameters measured at the well head:

2.

a.

depth to water

pH

temperature

specific conductance (conductivity)
dissolved oxygen
oxidation-reduction potential.

Field parameters measured in portable field laboratory:

- sulfate - sulfide

- nitrate - nitrite

- total iron - ferrous iron

- total chromium - hexavalent chromium
- copper - phosphate

- chloride - alkalinity.

Laboratory Analyses

ICP metals--unfiltered and fiTtered: aluminum, antimony,
barium, beryllium, cadmium, calcium, chromium, cobalt, copper,
iron, magensium, manganese, nickel, potassium, silver, sodium,
vanadium, and zinc

AA metals--unfiltered and filtered: arsenic, lead, mercury,
selenium, and thallium

Anions-~-unfiltered: chloride, fluoride, nitrate, nitrite,
ortho-phosphate, sulfate, and sulfide

Volatile organics--unfiltered

Semi-volatil organics--Unfiltered

Herbicides--unfiltered

Organophosphate pesticides--unfiltered

Pesticides and polychlorinated biphenyls (PCBs)--unfiltered
Radionuclides--unfiltered: total alpha, total beta, gamma
spectroscopy, americium-241, strontium-90, plutonium-238,
plutonium-239/240, uranium-234, uranium-235, uranium-238,
tritium, and technetium-99

Total activity screening--222-S Laboratory.

Al-1








































































































































































WHC-EP-0815

This appendix contains a Paradox' database print out of groundwater
monitoring data for selected upgradient and downgradient wells. Analytical
results for four upgradient monitoring wells and two downgradient monitoring
well near the 216-T-4-2 Ditch location are listed by well number, constituent
name, and sampling date on pages A2-2 through A2-xx. Results ~e reported in
the Hanford Environmental Information System (HEIS) database, which was
queried for results in February of 1995. The time period covered by these
results goes from January of 1980 through February of 1995.

Data Qualifiers. Qualifiers concerning the data are indicated with a letter
code in the seventh column and are defined as follows:

B - Blank assoiated with analyte is elevated in concentration
- Sample was diluted before analysis
- Concentration is out of instrument calibration range

Concentration is estimated

c < m o
1

- Analyte concentration is below contract required quantification
limit

- Laboratory holding time exceeded
- Suspect data; currently under review

Result associated with suspect quality control data

i B - p=] = =
]

- Potential problem.

It -hould also be noted that not all of the data in the table were
revi d «t the time this report was prepared. Thus, some unflagged "suspect"
dats wmay exist in the table.

Signiticant Figures. No more than three significant figures are justified;
any additional places are database format related.

l " A e % e levels for constituents at the end
. l1x. Monitoring results listed on pac : A2-2 through A2-1. can
l th either:

o the average natural background concentrations or the provisional
threshold values (Johnson 1993), Table A2-7, pages A2-116 to A2-118.

« the 95% Upper Confidence Interval/Bowen’s Background Numbers (references
on table), Table A2-8, page A2-119.

o the Maximum Contamination Levels (WHC 1988) and the 1/25 Derived
Concentration Guideline (40 CFR 141), Table A2-9, pages A2-120 to
A2-123.

'paradox is a trademark of the Borland Company.

A-2-1













§-2-v

299-We6-1
299-W6-1

299-W6-1
299-W6-1

299-W6-1
299-We-1
299-W6-1
299-We6-1

299-We6-1

299-We-1'

299-We6-1
299-We-1
299-W6-1
299-W6-1
299-W6-1
299-W6-1
299-W6-1
299-W6-1
299-W6-1

Constitu . rame
Cobalt-60
Cobal 60
Cobalt-60

Copper
Copper, filtered

Cyanide
Cyanide

Dissolved Oxygen
Dissolve . Oxygen
Dissolved Oxygen
Dissolved Oxygen

Fluoride

Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta
Gross beta

. 18 5
L,22/85
9/07/85

8/19/92
8/19/92

8/19/92
8/19/92

6/10/87
6/10/87
6/10/87
6/10/87

12/28/93

2/07/80
4/30/80
7/22/80
10/15/80
2/05/81
4, /81
8/19/81
10/15/81
6/10/87
12/28/93

2000

10
10

8

75
75
75
75
75
75
75
75
20
34

??
??
?7?
??

ppb

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

Ci/L

Page

Filtered Qualifier
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S180-d3-JHM




























































































































































WHC-EP-0815

Table A2-4. Upgradient Well 299-W10-9. (19 sheeets)

A-2-57




























































WHC-EP-0815

Table A2-5. Upgradient Well 299-W10-16. (31 sheets)

A-2-77



8L-2-V

2/09/95

Well Constituent Name Collect Date Rest t Units Filtered OQualifier
299-W10-16 Alkalinity 12/16/93 150 pg

299-W10-16 Alkalinity 3/17/94 150 pg

299-W10-16 Alkalinity 7/01/94 150 pr B
299-W10-16 Alkalinity 9/21/94 150 ppm

299-W10-16 Alkalinity 11/29/94 150 ppm

299-W10-16 Aluminum 2/27/90 175 ppb

299-W10-16 Aluminum 6/21/93 34 ppb L
299-W10-16 Aluminum 9/28/93 2300 p

299-W10-16 Aluminum 12/16/93 71 ppb L
299-W10-16 Aluminum 3/17/94 85 ppb L
299-W10-16 Aluminum 7/01/94 87 ppb LB
299-W10-16 Aluminum 9/21/94 51 pj L
299-W10-16 Aluminum 11/29/94 57 ppb L
299-W10-16 Aluminum, filtered 6/21/93 120 ppb Y L
299-W10-16 Aluminum, filtered 7/01/94 33 ppb Y LB
299-W10-16 Ammonium ion 11/10/92 100 ppb

299-W10-16 Ammonium ion 9/28/93 60 ppb L
299-W10-16 Arsenic 1/27/92 6 ppb

299-W10-16 Arsenic 4/20/92 5 ppb

299-W10-16 Arsenic 3/05/93 6 ppb

299-W10-16 Arsenic 6/21/93 6 ppb

299-W10-16 Arsenic 9/28/93 8 ppb

299-W DJ-16 Arsenic 12/16/93 6 ppb

Page
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G180-d3-JHM




































06-2-V

299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16

299-W10-16

299-W10-16
299 10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
239-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16

Constituent Nai

Manganese
Manganese
Manganese
Manganese
Manganese
Manganese
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,
Manganese,

Mercury

Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel

fi e =24
fi. ered
filrered
£ € =2d
£: € =2d
filtered

Collect Date

9/28/93
12/16/93
3/17/94
7/01/94
9/21/94
11/29/94
9/28/93
12/16/93
3/17/¢
7/01/94
9/21/94
11/29/94

9/21/94

2/27/90
9/24/91
1/27/92
4/20/92
7/13/92
3/05/93
9/28/93
12/16/93
3/17/94
7/01/94
9/21/94
1 /29/94

Result

o

49
150
72
180
150
70
130
120
120
280
75
160

Page

Filtered Qualifier

KKK R
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26-¢-v

2/09/95

299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W1l0-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16
299-W10-16

299-W10-16

Constituent Name

Potasgsium
Potassium
Potassium
Potassium
Potasgsium
Potasgsium
Potassium
Potassium
Potasgsium
Potasgsium
Potassium, filte i
Potassium, : i
Potassium, ared
Potasgsium, ared
Potasgsium, ared
Potassium, filte 2d
Potassium, filtered
Potassium, filte :d
Potassium, filte :d
Potassium, filte :d
Potassium, filtered
Potassium, filte :4
Potassium, filtered
Potassium, filtered
Potassium, filtered
Poti sium-40

Collect Date

7/13/92
11/10/92
3/05/93
6/21/93
9/28/93
12/16/93
3/17/94
7/01/94
9/21/94
11/29/94
2/27/90
7/22/91
9/24/91
1/27/92
4/20/92
7/13/92
11/10/92
3/05/93
6/21/93
9/28/93
12/16/93
3/17/94
7/01/94
9/21/94
11/29/94

12/16/93

Result

Page
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Figure B-5.

WHC-EP-0815

Concentration Plots of 216-T-1 Ditch Effluent, Groundwater, and

Max“~um Concentration Guidelines (40 CFR 141)/Hanford Site Background Average
foi the Unconfined Aquifer (Johnson 1993) for (a) Nitrate, (b) Sulfate, and

(a)

(b)

in ppb

concentra

concentration in p

Thousands

usands

‘|

(c) Chloride. (2 sheets)
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