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 1 
Figure 4-1. Plan View of the 618-11 Burial Ground Model Discretization and Location of Groundwater Wells at the March 2021 Water Table Surface 2 
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4.6 Simulations 1 

Two types of simulations were performed. A flow-only simulation was conducted to set the initial 2 
aqueous pressure conditions in the model. Transport simulations were performed to estimate contaminant 3 
mass or activity entering the SZ and migrating downgradient. These are discussed in the following 4 
sections. 5 

4.6.1  Steady-State Flow Simulations 6 
The flow-only simulation was performed using recharge estimated for 1950, which was prior to the start 7 
of site operations in 1962. This was a transient simulation, but it is referred hereinafter as the steady-state 8 
simulation because recharge was held constant at the pre-1962 values and the simulation was run for 9 
10,000 years to ensure steady-state conditions were achieved within the model domain. The purpose of 10 
this simulation was to generate the initial aqueous pressure condition for the flow and transport  11 
simulations starting in 1950. 12 

4.6.2 Flow and Transport Simulations 13 
The flow and transport simulations were performed to estimate the contaminant mass or activity entering 14 
the SZ and transporting downgradient. Because the contaminant source release was assumed to start in 15 
1972 a transient flow simulation was performed for the period between 1950 and 1972. The flow and 16 
transport simulations using the results for the transient flow simulation as initial conditions were 17 
conducted from 1972 through 2155. An interim surface barrier may be deployed on top of the disposal 18 
unit in 2025. The flow and transport simulations were conducted for both nitrate and tritium. The 19 
simulation cases are summarized in Table 4-10.  20 

Table 4-10. Contaminant Transport Simulation Cases 

Contaminant Case Name 
Duration of Source 

Release (yr) 
Surface Barrier 

At 2025 

Recharge Rate 
Over 618-11 BG 

After 2025 

Nitrate 

N1 
50-yr: 1972-2022

No 25.4 mm/yr 
N2 Yes* 0.5 mm/yr 
N3 

10-yr: 1972-1982
No 25.4 mm/yr 

N4 Yes* 0.5 mm/yr 

Tritium 

H1 
50-yr: 1972-2022

No 25.4 mm/yr 
H2 Yes* 0.5 mm/yr 
H3 

10-yr: 1972-1982
No 25.4 mm/yr 

H4 Yes* 0.5 mm/yr 
*An interim surface barrier is assumed to be deployed in 2025.

4.7 Initial Conditions 21 

The simulations performed for the 618-11 BG model require that initial aqueous pressure conditions and 22 
contaminant concentrations in the model domain be specified, depending on the simulation. Initial 23 
aqueous pressure condition for the steady-state, flow-only simulation is based on hydrostatic conditions 24 
assuming that the water table is set to an elevation of 115.8 m, which is based on the hydraulic head value 25 
in well 699-12-4D for 1950 simulated using the plateau-to-river (P2R) model (Figure 4-65 in CP-57037, 26 
Model Package Report: Plateau to River Groundwater Model, Version 8.3). Well 699-12-4D is located 27 
along the western boundary of the 618-11 BG model (Figure 4-1). This hydraulic head value is input to 28 
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STOMP as an aqueous pressure of 351549.436 Pa at the elevation of 90.25 m representing the bottom 1 
node of the model domain; a z-direction gradient of -9793.52 Pa/m was assigned to the aquifer and 2 
extending upward through the VZ to land surface. This results in initial gravity-equilibrium conditions in 3 
the VZ. Successive steady-state conditions were obtained by activating boundary conditions in successive 4 
steps along the eastern, southern, and northern boundaries, resulting in a west to east-northeast hydraulic 5 
gradient, as indicated by water table elevation shown in Figure 4-1. The specifications of the hydraulic 6 
boundary conditions through time are described in greater detail in Section 4.8. The purpose of the F&T 7 
simulations (i.e., 1962 to 2025) was to model the transport of contaminants (i.e., nitrate and tritium) 8 
during the entirety of the 618-11 BG operations and beyond. The steady-state aqueous pressure 9 
distribution was used as the initial condition for flow and zero values for contaminants in the subsequent 10 
flow and transport simulations. 11 

4.8 Boundary Conditions 12 

Boundary conditions for the 618-11 BG model include recharge to the top of the model, no-flow 13 
conditions at the base of the model and VZ portion of the side boundaries of the model, and Dirichlet 14 
conditions for the aquifer portion of the side boundaries. The boundary conditions are described in further 15 
detail in the rest of this section. 16 

4.8.1 Natural Recharge – Top Boundary Conditions 17 
Model recharge used proposed values described in CP-67995. Multiple values were recommended in 18 
CP-67995 for the operational and post-operational periods because of uncertainty in the knowledge of the 19 
ground surface condition. In the flow and transport simulations, the recharge values representative of the 20 
different soil conditions, summarized in Table 4-11 were used for the base case. For the simulation cases 21 
accounting for the effect of the interim surface barrier, a reduced recharge rate of 0.5 mm/yr is assumed 22 
over the footprint of the BG618-11. The areal distribution of the different recharge rates at different times 23 
is shown in Figure 4-13. 24 

Table 4-11. Recharge Rate Used in the Flow and Transport Simulations 

Area 
Time 

(calendar year) 
Recharge Rate 

(mm/yr) Notes 

Burial Ground 

Before 1962 4.0 Before operation 

1962 - 1968 62.0 Deeply disturbed 

1968 – 1983 52.0 Cover soil, no vegetation 

After 1983 25.4 Stabilization, wheatgrass 

Surrounding Area 
Before 1962 4.0 Before operation 

After 1962 44.0 Sparse to no vegetation 

Interim-Action Analysis 
Surface Barrier After 2025 0.5 Assumed 

25 
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(a) 1 

(b) 2 

Figure 4-13. Areal Distribution of Recharge over the Model Domain at Different Times (a) Before 1962, 3 
(b) 1962-1968, (c) 1968-1983, (d) After 1983, and (e) After 2025 with Surface Barrier (1 of 3)4 
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(1.96 Pa/m), creating a slight northward flow component in the overall west-to-east regional groundwater 1 
flow as indicated in the potentiometric surface in Figure 4-1. 2 

3 
West_BC-data (699-12-4D: West Boundary Conditions based on measured hydraulic heads in well 699-12-4D (1995-2022) 4 
West_BC-sim.(1,1-1,62): West Boundary Cond. (I,J index)based simulated heads from P2R Model at 699-12-4D (before 1995) 5 
West_BC-pred.(1,1-1,62): West Boundary Cond. (I,J index) based predicted heads from P2R Model at 699-12-4D (after 2022) 6 
North-East_BC (100,62): Prescribed Boundary Conditions at North-East corner (I,J Index) 7 
South-East_BC(100,1): Prescribed Boundary Conditions at North-East corner (I,J Index) 8 

Figure 4-14. Transient Hydraulic Heads Used to Define the Dirichlet Boundary Conditions 9 
Along the Lateral Boundaries of the Model Domain  10 

4.9 Modeling Assumptions 11 

The development of the 618-11 BG model required several conceptual and simulation assumptions. 12 
The major assumptions include the following: 13 

• The model consists of a system of HSUs derived from the HSGFM and modified based on picks14 
assigned in CP-67635. 15 

• The anisotropic Equivalent Homogeneous Media (EHM) approach is used to simulate flow and16 
transport in heterogeneous systems at the Hanford Site. The EHM approach is recommended by 17 
Yeh et al., 2015, Flow Through Heterogeneous Geologic Media, for systems with large-scale HSUs. 18 
With this approach, an HSU has two main characteristics: representative hydraulic property and 19 
parameter values are applied that are equivalently homogeneous (i.e., constant) in space, and the 20 
effects of heterogeneity on flow are described using an anisotropic unsaturated hydraulic 21 
conductivity. An important feature of an anisotropic EHM model representation is that it captures the 22 
mean or the bulk flow characteristics of the moisture plumes, as demonstrated by Zhang and Khaleel, 23 
2010, “Simulating Field-Scale Moisture Flow Using a Combined Power-Averaging and Tensorial 24 
Connectivity-Tortuosity Approach.” Therefore, the contaminant peak arrival time under recharge-25 
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dominated flow conditions is adequately captured by an anisotropic EHM model representation. 1 
The anisotropic EHM approach is commonly used to model flow and transport at the Hanford Site. 2 
For instance, recent performance assessment VZ modeling for WMA C (RPP-ENV-58782, 3 
Performance Assessment of Waste Management Area C, Hanford Site, Washington) and the recent 4 
Composite Analysis (DOE/RL-2019-52, Composite Analysis for Low-Level Disposal in the Hanford 5 
Site Central Plateau (FY 2020)). 6 

• The contaminants were released to the surrounding soil from the bottom of the disposal units7 
(i.e., the trenches, VPUs, and caissons) within 618-11 BG starting in 1972 for a period of time 8 
(e.g., 10 or 50 years). Hence, constant release rates were determined based on the estimated source 9 
mass or activity for the period of release. 10 

• An interim-action alternative analyses for reducing infiltration is evaluated by emplacement of the11 
surface barrier; assumed to be functioning starting in year 2025 for the foreseeable future. The long-12 
term infiltration is reduced to 0.5 mm/year during this period.  13 

• For the time period without groundwater table observations, the water table before 1950 was set to be14 
equal to that in 1950, assuming steady-state flow conditions. The water table was derived from 15 
hydraulic heads measured in well 699-12-4D and from gradients across the model domain based on 16 
hydraulic head measurements in the wells downgradient from the 618-11 BG. Prior to 2000 when no 17 
monitoring was available, the hydraulic heads in 699-12-4D was derived from the calibrated 18 
hydraulic heads in the P2R model (CP-57037). Similarly hydraulic heads after 2022 was determined 19 
based on predicted trend in the P2R model (ECF-HANFORD-21-0004).  20 

• The hydraulic gradient in the aquifer was constant over time. This appears to be reasonable according21 
to the observed water table in a few wells from 2000 to present. 22 
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(a) 1 

(b) 2 

3 Figure 7-19. Total Tritium Concentrations at Wells (a) 699-13-3A and (b) 699-12-2C of the Long-Term Release 
4 Case Comparing the No-Action (H1) and Alterative Interim-Action (H2) Cases 

...... 
....I 
......... 
u 
Q. 

2.0E+03 

...... 1.SE+03 
C 
0 

·,.::; 
n, ... 
1: 1.0E+03 
GJ u 
C 
0 

~ 5.0E+02 

::J 
·,.::; 
·.:::: 
t- 0.0E+00 I 1970 

...... 
....I 
......... 

3.0E+0l 

~ 2.SE+0l ...... 
C 
o 2.0E+0l 

·,.::; 
n, ... 
1: 1.SE+0l 
GJ u 
C 
o 1.0E+0l 
u 

§ 5.0E+00 
·,.::; 
·.:::: 
t- 0.0E+00 

699-13-3A 

--Hl: Sum_13-3A 

----- H2: Sum_13-3A 

1990 2010 2030 2050 2070 2090 2110 2130 2150 

Year 

699-12-2( 

--Hl: Sum 12-2C 

- - - H2: Sum 12-2C 

1970 1990 2010 2030 2050 2070 2090 2110 2130 2150 

Year 



ECF-HANFORD-22-0051, DRAFT A 
DECEMBER 2022 

7-34

7.6 Concentration Scaling of Unit Releases 1 

This section describes the concentration scaling of the unit-release results using the two approaches 2 
ACM-1 and ACM-2 described in Section 3.1.2. ACM-1 assumes that the VPUs and caissons are the 3 
primary source for contaminants arriving at well 699-13-3A and that the trenches are the primary source 4 
at well 699-12-2C. ACM-2 assumes that the trenches are the primary source for both wells 699-13-3A 5 
and 699-12-2C with negligible contributions from the VPUs and caissons. 6 

The unit-release modeling results represent two scenarios, a long-term release of 50 years and a short-7 
term release of 10 years. Clearly, other durations are equally possible and future assessments are expected 8 
to refine the calibration to the monitoring data. 9 

The concentration scaling is done developing inventory estimates for both nitrate and tritium for the 10 
no-action case and for the interim-action case. As summarized in Table 4-6 of CP-67995 there is large 11 
uncertainty in the estimation of the contaminant inventory in the 618-11 BG, resulting in a wide range 12 
between the different approaches. Estimates for the nitrate inventory range between 105 kg to 152,000 kg. 13 
For tritium the estimates range from 66 Ci to 13,300 Ci. These values provide a range for the 14 
concentration scaling of the unit releases presented in Sections 7.4 and 7.5. 15 

7.6.1 No-Action Case 16 
The results of the scaling for the nitrate results for the ACM-1 approach is shown in Figure 7-20 in terms 17 
of the inventory for the different disposal units for the no-action case with the 50-year release scenario 18 
(Simulation N1 in Table 4-10). The results show a good fit of the early concentrations measured in well 19 
699-13-3A assuming nitrate inventories of 10,000 kg in both the caissons and VPUs. In comparison, the20 
concentration scaling reproduced the later response in well 699-12-2C assuming a total nitrate inventory 21 
of 200,000 kg. 22 

The scaling of the no-action with the short-term unit release (Simulation N3 in Table 4-10) shown in 23 
Figure 7-21 produced a similar good fit of the early response in both wells 699-13-3A and 699-12-2C. 24 
The inventory estimate for the response in well 699-13-3A is lower at 5,000 kg and 3,000 kg for the 25 
caissons and VPUs, respectively, For the response in well 699-12-2C, an inventory of 120,000 kg is 26 
required. 27 
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 N1:50-year Release Caisson VPUs Trenches 
Inventory for 13-3A (kg): 10000 10000 0 
Inventory for 12-2C (kg): 0 0 200000 

Start Year for 13-3A: 1972 
Start Year for 12-2C: 1972 

(a) 1 

(b) 2 

Figure 7-20. ACM-1 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 3 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 4 

 No-Action Case with for the Long-Term Unit-Release Scenario (Simulation N1) 5 
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 N3: 10-year Release Caisson VPUs Trenches 
Inventory for 13-3A (kg): 5000 3000 0 
Inventory for 12-2C (kg): 0 0 120000 

Start Year for 13-3A: 1980 
Start Year for 12-2C: 1963 

1 

2 
Figure 7-21. ACM-1 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 3 

Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 4 
 No-Action Case with for the Short-Term Unit-Release Scenario (Simulation N3) 5 

For the ACM-2, the main assumption is that the inventory originates only from the trenches. The 6 
concentrations scaling for the long-term unit-release case is shown in Figure 7-22 for wells 699-13-3A 7 
and 699-12-2C. Similar to the ACM-1, the scaling reproduced the early data in well 699-13-3A and the 8 
late data in well 699-12-2C, assuming a nitrate inventory of 200,000 kg. 9 
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The corresponding ACM-2 scaling of the short-term unit-release response is shown in Figure 7-23 based 1 
on a trench inventory of 110,000 kg. In this case, the magnitude of the late peak in well 699-13-3A is 2 
reproduced, but at earlier time, because the 10-year release started in 1985. 3 

 N1:50-year Release Caisson VPUs Trenches 
Inventory (kg): 0 0 200000 

Start Year: 1972 

(a) 4 

(b) 5 

Figure 7-22. ACM-2 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 6 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 7 

 No-Action Case with for the Long-Term Unit-Release Scenario (Simulation N1) 8 
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 N3: 10-year Release Caisson VPUs Trenches 
Inventory (kg): 0 0 110000 

Start Year: 1985 

(a) 1 

(b) 2 

Figure 7-23. ACM-2 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 3 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 4 

 No-Action Case with for the Short-Term Unit-Release Scenario (Simulation N3) 5 
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The concentration scaling for tritium also uses the two approaches in ACM-1 and ACM-2 using the long-1 
term and short-term unit-release results on the no-action case. The scaling results for the long-term unit 2 
release for ACM-1, shown in Figure 7-24, indicate a good fit of the late tritium trend in both 3 
wells 699-13-3A and 699-12-2C but are not able to reproduce the early peak in year 2000 using the scaled 4 
inventory of 1,000 Ci in each of the disposal units. 5 

The corresponding results of the short-term unit release for ACM-1 is shown in Figure 7-25. The results 6 
yield lower inventory estimates of 500 Ci and 100 Ci in the caisson and VPU, respectively, but are not 7 
able to reproduce the peak in year 2000 and neither increase in year 2022. 8 
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 H1: 50-year Release Caisson VPUs Trenches 
Inventory for 13-3A (Ci): 1000 1000 0 
Inventory for 12-2C (Ci): 0 0 1000 

Start Year for 13-3A: 1972 
Start Year for 12-2C: 1972 

(a) 1 

(b) 2 

Figure 7-24. ACM-1 Inventory Scaling Factors and Fits to the Observed Tritium Concentrations in 3 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 4 

 No-Action Case with for the Long-Term Unit-Release Scenario (Simulation H1) 5 
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 H3: 10-year Release Caisson VPUs Trenches 
Inventory for 13-3A (Ci): 500 100 0 
Inventory for 12-2C (Ci): 0 0 2000 

Start Year for 13-3A: 1980 
Start Year for 12-2C: 1963 

(a) 1 

(b) 2 

Figure 7-25. ACM-1 Inventory Scaling Factors and Fits to the Observed Tritium Concentrations in 3 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 4 

 No-Action Case with for the Short-Term Unit-Release Scenario (Simulation H3) 5 
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The ACM-2 scaling of the unit tritium release is summarized in Figure 7-26 for the long-term release and 1 
in Figure 7-27 for the short-term release. The long-term release results are based on an inventory of 2 
15,000 Ci with the release starting in year 1981. It reasonably well reproduced the late-time trend for 3 
well 699-13-3A and the early-time peak in well 699-12-2C. However, the early-time peak in 4 
well 699-13-3A and the late-time trend in well 699-12-2C could not be reproduced (Figure 7-26). 5 

The scaling results of the short-term unit release used a lower trench inventory of 3,000 Ci with the 6 
release starting in 1981 reproduces the late-time trend in well 699-13-3A except for the increase in 2022. 7 
For well 699-12-2C, the early-time peak is well reproduced. Also, the late-time decline is better 8 
reproduced, though still more delayed. This suggests that a pulse shorter than the 10-year release might be 9 
more appropriate. 10 
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 H1: 50-year Release Caisson VPUs Trenches 
Estimated Inventory (Ci): 0 0 15000 

Start Year: 1981 

1 

2 
Figure 7-26. ACM-2 Inventory Scaling Factors and Fits to the Observed Tritium Concentrations in 3 

Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 4 
 No-Action Case with for the Long-Term Unit-Release Scenario (Simulation H1) 5 
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H3: 10-year Release Caissons VPUs Trenches 
Estimated Inventory (Ci): 0 0 3000 

Start Year: 1981 

1 

2 
Figure 7-27. ACM-2 Inventory Scaling Factors and Fits to the Observed Tritium Concentrations in 3 

Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 4 
 No-Action Case with for the Short-Term Unit-Release Scenario (Simulation H3)  5 
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7.6.2 Interim-Action Case 1 
The interim-action analysis case considers the impact of the surface barrier to be installed in 2025. This 2 
assumed that the recharge rate over the 618-11 BG footprint is reduced to 0.5 mm/yr. 3 

The ACM-1 concentration scaling for the long-term release shown in Figure 7-28 used the same 4 
inventories as the corresponding no-action case (Figure 7-20). The comparison indicated that the 5 
simulated peak concentrations is shifted from year 2042 to year 2027 associated with a reduction in 6 
concentration from 161 to 140 mg/L in well 699-13-3A. Similarly, the simulated concentrations in well 7 
699-12-2C decreased from 142 mg/L in the no-action case to 120 mg/L associated with the time shift8 
from year 2046 to year 2036. The ACM-1 scaling results of the short-term unit release are shown in 9 
Figure 7-29, indicating only minor differences to the no-action case (Figure 7-21). 10 

The corresponding ACM-2 scaling results for the long-term unit release are shown in Figure 7-30, 11 
indicating a similar shift in the simulated peak concentration from 182 mg/L in year 2040 (Figure 7-22a) 12 
to 167 mg/L in year 2033 for well 699-13-3A Figure 7-30a. For well 699-12-2C, the shift is from 13 
140 mg/L (Figure 7-22b) in year 2045 to 120 mg/L in year 2035 (Figure 7-30b). The ACM-2 scaling 14 
results of the short-term unit release are shown in Figure 7-31, indicating only minor differences to 15 
the no-action case (Figure 7-23). 16 

The difference in the tritium unit-release modeling for the long-term unit release showed only minor 17 
differences between the no-action case and the interim-action case (Figure 7-19), and the resulting scaling 18 
of the interim-action case Figure 7-32 shows no apparent difference to the corresponding no-action case 19 
(H1) in Figure 7-24. 20 

The fitted inventory scaling factors and source-release times for the 50- and 10-year release scenarios, and 21 
the no-action and interim-action cases are summarized in Table 7-1 using the ACM-1 approach, and in 22 
Table 7-2 using the ACM-2 approach for nitrate and tritium. The scaled inventory estimates provide a 23 
range of possible inventories that could have been released.  These inventory estimates are in the range of 24 
inventory estimates developed in CP-67995 (Table 4-6). 25 
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 N2: 50-year Release Caisson VPUs Trenches 
Inventory for 13-3A (kg): 10000 10000 0 
Inventory for 12-2C (kg): 0 0 200000 

Start Year for 13-3A: 1972 
Start Year for 12-2C: 1972 

1 

2 
Figure 7-28. ACM-1 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 3 

Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 4 
 Interim-Action Case with for the Long-Term Unit-Release Scenario (Simulation N2)  5 
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 N4: 10-year Release Caisson VPUs Trenches 
Inventory for 13-3A (kg): 5000 3000 0 
Inventory for 12-2C (kg): 0 0 120000 

Start Year for 13-3A: 1980 
Start Year for 12-2C: 1963 
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2 
Figure 7-29. ACM-1 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 3 

Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 4 
 Interim-Action Case with for the Short-Term Unit-Release Scenario (Simulation N4) 5 
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 N2: 50-year Release Caisson VPUs Trenches 
Inventory (kg): 0 0 200000 

Start Year: 1972 

1 

2 
Figure 7-30. ACM-2 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 3 

Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 4 
 Interim-Action Case with for the Long-Term Unit-Release Scenario (Simulation N2) 5 
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 N4: 10-year Release Caisson VPUs Trenches 
Inventory (kg): 0 0 110000 

Start Year: 1985 

1 

2 
Figure 7-31. ACM-2 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 3 

Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 4 
 Interim-Action Case with for the Short-Term Unit-Release Scenario (Simulation N4) 5 
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 H2: 50-year Release Caisson VPUs Trenches 
Inventory for 13-3A (Ci): 1000 1000 0 
Inventory for 12-2C (Ci): 0 0 1000 

Start Year for 13-3A: 1972 
Start Year for 12-2C: 1972 

1 

2 
Figure 7-32. ACM-1 Inventory Scaling Factors and Fits to the Observed Tritium Concentrations in 3 

Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 BG 4 
 Interim-Action Case with for the Long-Term Unit-Release Scenario (Simulation H2) 5 
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1 

Table 7-1. Summary of Fitted Inventory Scaling Factors and Source-Release Times for Nitrate and Tritium 
for the Different Cases Using the ACM-1 Approach 

ACM-1: Nitrate ACM-1: Nitrate 

N1,N2:50-Year 
Release 

Interim Action Caisson VPUs Trenches 

N3,N4: 10-Year 
Release 
w/Barrier Caisson VPUs Trenches 

Inventory for 
13-3A (kg) 10,000 10,000 0 Inventory for 

13-3A (kg) 5,000 3,000 0 

Inventory for 
12-2C (kg) 0 0 200,000 Inventory for 

12-2C (kg) 0 0 120,000 

Start Year for 
13-3A 1972 Start Year for 

13-3A 1980 

Start Year for 
12-2C 1972 Start Year for 

12-2C 1963 

ACM-1: Tritium ACM-1: Tritium 

H1,H2: 50-Year 
Release 

Interim-Action Caisson VPUs Trenches 

H3: 10-Year 
Release 

No-Action Caisson VPUs Trenches 

Inventory for 
13-3A (Ci) 1,000 1,000 0 Inventory for 

13-3A (Ci) 500 100 0 

Inventory for 
12-2C (Ci) 0 0 1,000 Inventory for 

12-2C (Ci) 0 0 2,000 

Start Year for 
13-3A 1972 Start Year for 

13-3A 1980 

Start Year for 
12-2C 1972 Start Year for 

12-2C 1963 

ACM = alternative conceptual model 
VPU = vertical pipe unit 

2 
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Table 7-2. Summary of Fitted Inventory Scaling Factors and Source-Release Times for Nitrate and Tritium 
for the Different Cases Using the ACM-2 Approach 

ACM-2: Nitrate ACM-2: Nitrate 

N1,N2:50-Year 
Release 

Interim-Action Caisson VPUs Trenches 

N3,N4: 10-Year 
Release 

Interim-Action Caisson VPUs Trenches 

Inventory (kg) 0 0 200,000 Inventory (kg) 0 0 110,000 

Start Year 1972 Start Year 1985 

ACM-2: Tritium ACM-2: Tritium 

H1,H2: 50-Year 
Release 

Interim-Action Caisson VPUs Trenches 

H3: 10-Year 
Release 

No-Action Caisson VPUs Trenches 

Estimated 
Inventory (Ci) 0 0 15,000 Estimated 

Inventory (Ci) 0 0 3,000 

Start Year 1981 Start Year 1981 

ACM = alternative conceptual model 
VPU = vertical pipe unit 

1 









https://pdw.hanford.gov/document/AR-03674
https://pdw.hanford.gov/document/AR-17402
https://www.directives.doe.gov/directives-documents/400-series/0414.1-border-d-ltdchg2
https://www.directives.doe.gov/directives-documents/400-series/0414.1-border-d-ltdchg2


https://pdw.hanford.gov/document/0093513
https://pdw.hanford.gov/document/0079669H
https://pdw.hanford.gov/document/AR-16451
https://pdw.hanford.gov/document/AR-16952
https://pdw.hanford.gov/document/0091165
https://pdw.hanford.gov/document/AR-18688
https://www.ngs.noaa.gov/datums/horizontal/north-american-datum-1983.shtml
https://www.ngs.noaa.gov/datums/vertical/north-american-vertical-datum-1988.shtml


https://stompuserguide.pnnl.gov/training/guides/application.pdf
https://pdw.hanford.gov/document/0072363H






































ECF-HANFORD-22-0051, DRAFT A 
DECEMBER 2022 

C-4

SOFTWARE INSTALLATION AND CHECKOUT FORM (Continued) 

19. Prepared By (Software Owner) : CHRISTOPHER Dlglll!My&9Wdl!WCHRISTOPHER F-'RROW(,.,,.....) 
ON c-vs 0-U S 0--, ou-o.p.nn,.n1 cl Erwvr. 
010 O.ll.2342.1W200300 100 1 14I001003721219 • CH-CHRISTOPHER FARROW ~I 
RNIOn:lhe¥9,.....,_,0.doa.nlalt 

FARROW (Affiliate) Lotdon~tlgriflglooltioni.. 

Christoeher farrow 
Oa!Jt• 2022 ID ta 15"' 11--01'00' Foxll PhanlomPOF ..,. _ _ 10.1 t 

Print First and Last Name Signature I Date 

20. Test Personnel: 
Digitally signed by RYAN NELL 

Title: Geochemist RYAN NELL (Affiliate) 

(Affiliate) Date: 2022.10.18 15:39:43 

Ryan Nell -07'00' 

Print First and Last Name Signature I Date 

Title: 

Print First and Last Name Signature I Date 

Title: 

Print First and Last Name Signature I Date 

21. Approved By (Software SME): 

N/R Per SMP 
Print First and Last Name Signature I Date 

Page 2 of 2 A-6005-149 (REV 1) 




