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Figure 2-1. A Map of the 2016 Tritium Plume, the Source Areas, and the Wells
with Breakthrough Discussed in SGW-60511 and this Report

0 'A3Y '1200-81L-QHO4ANVH-403






ECF-HANFORD-18-0021, REV. 0

Area of the dye
tracer stud

Hanford Site
Water Table Map October 1955
®  Monitoring Wells

Water Table Elevation Contours
T Meters (Feet) (NGVD29)

—+ Groundwater Flow Direction

EZ3 Major Aslificial Recliaige Areas Before 1993
I Areas of Artificial Recharge - 1995 to Present
] 200 Area Boundary

1= 1 Hanford Site Boundary

N Basalt Above Water Table
Columbia/Yakima River

0123 4 Skm

0 1 2 Jmi 1664 VA Coesours insct Rev

Modified from: SGW-60338, Historical Changes in Water Table Elevation and Groundwater Flow Direction at
Hanford: 1944 to 2014

Figure 2-2. Area of Dye Tracer Study Overlain on the 1955 Water Table Map
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Figure 3-2.Tritium Source Areas Used in Transport Modeling
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Figure 3-3. Map of Hydraulic Conductivity in Layer 2 of the CPCGWM
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Figure 3-4. Map of Hydraulic Conductivity in Layer 3 of the CPCGWM
in the Region of the Dye Tracer Study
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Figure 3-5. Map of Hydraulic Conductivity in Layer 3 of the Second Flow Scenario
when Modeling the Dye Tracer Study

Three transport simulations were performed. The CPGWM tracer dye transport simulation was calculated
once using the CPGWM flow model with the base case scenario and once using the flow scenario with
altered hydraulic conductivity seen in Figure 3-5. The third transport simulation used the CPGWM flow
model base case scenario and altered the porosity and longitudinal dispersivity in layer 3. For a sensitivity
analysis, the porosity of the layer was changed to 0.09 and the longitudinal dispersivity of the layer was
changed to 20 m to enhance lateral migration. This transport scenario is referred to in this document as
the alternative transport properties scenario.

HW-60601 calculated groundwater velocities and hydraulic conductivity based on the dye tracer studies.
The hydraulic gradient used to calculate the hydraulic conductivity was not included in HW-60601.

The average hydraulic gradient was calculated in this document using water levels contemporaneous to
the dye tracer study in wells 699-19-43, 699-24-33, and 699-28-40. The wells used in a three-point
calculation to calculate the hydraulic gradient and gradient direction are seen in Figure 3-6.
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Figure 3-6. Map of the Wells Used to Calculate the Hydraulic Gradient

The hydraulic gradient and gradient direction were calculated for May, October, and December 1956, and
January, February, March, April, May, June, and August 1957 using a three-point solution (Table 3-1).
The direction of flow was calculated to be approximately 180 degrees, or due south, consistent with the
observed migration of the dye tracer from 699-28-40 to 699-19-43. Therefore, the calculation done by this
document is for the velocity of the dye tracer from 699-28-40 to 699-19-43. The average gradient
magnitude determined from the water-level measurements is 2.4e-04. Using the calculated average
gradient of 2.4e-04, the hydraulic conductivity of 4,280 m/day reported in HW-60601, the effective
porosity of 0.1 reported in HW-60601, and the distance between the wells of 2,860 m (9,383 ft), the travel
time calculated was 260 days, a velocity of 10 m/day.

HW-60601 calculated the hydraulic conductivity at each observation well based on the arrival of the dye.
One hydraulic conductivity was calculated based on the first arrival of dye at the well, and the second was
based on the arrival of the peak concentration. The slower of the two is the arrival of the peak
concentration. The hydraulic conductivity calculated in HW-60601 using the arrival of the peak
concentration at well 699-19-43 was 4,280 m/day. Table 2-2 indicates HW-60601 reported a travel time
of 31 days for the peak concentration for well 699-19-43. To reproduce the velocities indicated by the dye
tracer study using the hydraulic conductivity reported in HW-60601, the hydraulic gradient would need to
be about an order of magnitude higher than observed in the water-level data. The reason for this
inconsistency is not known.
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Figure 6-1. Particles Released in 1952 that Reach Selected Wells with Observed Tritium Breakthrough
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Figure 6-2. Particles Released in 1957 that Reach Selected Wells with Observed Tritium Breakthrough
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Figure 6-3. Particles Released in 1962 that Reach Selected Wells with Observed Tritium Breakthrough
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Figure 6-4. Particles Released in 1967 that Reach Selected Wells with Observed Tritium Breakthrough
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Figure 6-5. Particles Released in 1972 that Reach Selected Wells with Observed Tritium Breakthrough
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Figure 6-6. Particles Released in 1977 that Reach Selected Wells with Observed Tritium Breakthrough
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Figure 6-7. Particles Released in 1982 that Reach Selected Wells with Observed Tritium Breakthrough
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Figure 6-8. Particles Released in 1987 that Reach Selected Wells with Observed Tritium Breakthrough

6.2 Tritium Transport Modeling Results

Graphs comparing the modeled tritium concentration values for the observation wells to the observed
tritium concentration at those wells are seen in Figure 6-9 through Figure 6-13. Overall, when a lag was
assumed, the modeled concentrations tended to be lower and breakthrough tended to occur later than
observed well concentrations.
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Figure 6-15. Modeled Dye Tracer Study Results, Base Case Scenario, 1957
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Figure 6-16. Modeled Dye Tracer Study Results, Base Case Scenario, 1958

30




ECF-HANFORD-18-0021, REV. 0

699-284
*m

(

'z
=)

699-24-33 %

@
=S
2 K E
) 3
S

699-19-43
®

3oL

5 0Z

698-20-20
®

699-15-26
°
Legend
® Dye Measurement Boreholes Dye concentration (mg/L)
@  Dye Injection Borenoles <0.01
~——— Alternate Simulated Water Table (Jan 1957) [JI 0.01-0.1
o
0 750 1.500 Meters -0
I 0100
T
0 2,500 5.000 Feet [ 100 - 1000

Figure 6-17. Modeled Dye Tracer Study Results, Modified Hydraulic Conductivity Scenario, 1956
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Figure 6-18. Modeled Dye Tracer Study Results, Modified Hydraulic Conductivity Scenario, 1957

31



ECF-HANFORD-18-0021, REV. 0

699-284
®
i C
" (s 699-24-33 S
T = ~
_C [
@ ®
3 3 B
= \ i
699-20-20
®
699-19-43
L]
699-15-26
®
Legend
@  Dye Measurement Boreholes Dye concentration (mg/L)
@  Dye Injection Boreholes <001
—— Alternate Simulated Water Table (Jan 1957) [l 0.01-0.1
[ 011
0 750 1,500 Meters l:l 1-10
B 0-100
L —
0 2,500 5,000 Feet I 100 - 1000

Figure 6-19. Modeled Dye Tracer Study Results, Modified Hydraulic Conductivity Scenario, 1958
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Figure 6-20.Modeled Dye Tracer Study Results, Alternative Transport Properties Scenario, 1956
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Figure 6-21. Modeled Dye Tracer Study Results, Alternative Transport Properties Scenario, 1957
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Figure 6-22. Modeled Dye Tracer Study Results, Alternative Transport Properties Scenario, 1958
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