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 1 
Figure D-2. Location of WMA U Within the 200 West Area 2 
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  1 
Source: p. 10 in 11-NWP-054, “Approval of the Single-Shell Tank System Dangerous Waste Permit Application Part A 2 
Form, Revision 13.”  3 

Figure D-3. SST Schematics from the Hanford Sitewide Permit Part A Application 4 

T.......-., -@ ._ ......... 

l..ellc~•L­
c.;~ 

--~•tEidosa"e 
(2"1--A .. '1 -SIT .. F,n,$ 

o.ty) 

1-~ ----tlr--;:Ei,-,o.J-, ___ ,.../J, ___ ,___ 

TT 

8"" 
Liner 

... 

1..oo1c-... ~ s 
(2'41-J. • d -S,: T..t Forns 0.ly) G01 060088-4-72 

22 m Oft Sin) 

l so m C11.75~ l 

6 m (aJ ftl Dian eer Slrgle-511€!11 Ta1 I 

I °'"" ... 0001. 

14 m Tr~· i,~00,000 L 
(750.000gS) 

22.9-m C75ftl aaneer Sl!llle-5tlell Ta"II 

CROSS-SECTIONAL VIEWS 

22.9m 05ff) Oanetff Slngle-stlell Til'll 

1.8m ffi ftl 

24 m C8.08ftl t~~· 
15. 2m 

"'"' 
o,n c, ete j s,,;;1 

> 
~/W,UJU L 

C 1,0CO,COO ~) 

Concrete: 

"'"' 

22. 9 m (75ft) Oanet€r Slngle-stlell Tall 

G01060088-1-72 



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.6 

Of the 16 tanks located within WMA U (Figure D-2), 4 are assumed leakers: 241-U-101, 241-U-104, 1 
241-U-110, and 241-U-112 (Table 4-1 in HNF-EP-0182, Waste Tank Summary Report for Month Ending 2 
April 30, 2021). Tank 241-U-101 was categorized as an assumed leaker in 1959 and has a total leak 3 
volume of 0 to 113,600 L (0 to 30,000 gal) (Table 4-2 in HNF-EP-0182). Tank 241-U-104 was 4 
categorized as an assumed leaker in 1961 and has a total leak volume of less than 412,600 L (109,000 gal) 5 
(Table 4-2 in HNF-EP-0182). Tank 241-U-110 was categorized as an assumed leaker in 1975 and has a 6 
total estimated leak volume of 18,900 to 94,600 L (5,000 to 25,000 gal) (Table 4-2 in HNF-EP-0182). 7 
Tank 241-U-112 was categorized as an assumed leaker in 1980 and has an estimated leak volume 8 
of 32,200 to 215,800 L (8,500 to 57,000 gal) (Table 4-2 in HNF-EP-0182). 9 

D.1.2 Regulatory Basis 10 

In 1989, an interim status indicator parameter groundwater monitoring program (WHC-SD-EN-AP-012, 11 
40 CFR 265 Interim-Status Ground-Water Monitoring Plan for the Single-Shell Tanks) was initiated at 12 
WMA U in accordance with 40 CFR 265, Subpart F, “Interim Status Standards for Owners and Operators 13 
of Hazardous Waste Treatment, Storage, and Disposal Facilities,” “Ground-Water Monitoring” (as 14 
referenced by WAC 173-303-400[3], “Interim Status Facility Standards”). A summary of changes to the 15 
interim status groundwater monitoring at WMA U is provided in this section. Details of the groundwater 16 
monitoring history are available in Section 2.4 of SGW-60578. 17 

The indicator parameter monitoring program continued until 1999, when the critical mean for specific 18 
conductance was exceeded in a downgradient well at WMA U and the WMA entered a groundwater 19 
quality assessment monitoring program in 2000 (Section 4.2 in PNNL-13185, Groundwater Quality 20 
Assessment Plan for Single-Shell Tank Waste Management Area U at the Hanford Site) in accordance 21 
with 40 CFR 265.93(d), “Preparation, Evaluation, and Response.” 22 

In 2000, a first determination report (PNNL-13282, Groundwater Quality Assessment for Waste 23 
Management Area U: First Determination) identified that elevated concentrations of chromium and 24 
nitrate had been historically present in downgradient wells and were increasing in one of the 25 
downgradient wells (Section 1.1 in PNNL-13282). The report concluded that the elevated specific 26 
conductance was the result of nonhazardous constituents, principally bicarbonate, calcium, chloride, 27 
magnesium, sodium, and sulfate that had leached from the vadose by infiltrated surface water in the 28 
southern part of WMA U (Section 6.0 in PNNL-13282). While upgradient sources of nitrate were found, 29 
such as the cribs and trenches associated with the Plutonium Finishing Plant (Section 4.2.3 in 30 
PNNL-13282), there was no evidence for upgradient sources of chromium (Section 6.0 in PNNL-13282). 31 
In 2001, PNNL-13612, Groundwater Quality Assessment Plan for Single-Shell Tank Waste Management 32 
Area U, was issued to address the second phase of the assessment, which was to delineate the 33 
concentrations of groundwater contamination and the rate and extent of contaminant migration 34 
(Section 1.0 in PNNL-13612).  35 

A new groundwater quality assessment plan was issued in 2011 (DOE/RL-2009-74, Interim Status 36 
Groundwater Quality Assessment Plan for the Single-Shell Tank Waste Management Area U, Rev. 0) to 37 
update the well network and monitoring constituents. In 2012, the plan was revised (DOE/RL-2009-74, 38 
Rev. 1) to change the sampling frequency. In 2019, DOE/RL-2009-74, Rev. 2, revised the monitoring 39 
well network and incorporated the more recent information related to WMA U from SGW-60578 into the 40 
interim status groundwater quality assessment plan. Chromium was the identified dangerous waste 41 
constituent for monitoring at WMA U (Table 2-1 in DOE/RL-2009-74, Rev. 2).  42 

In 2020, a new groundwater quality assessment plan was issued (DOE/RL-2019-74, Interim Status 43 
Groundwater Quality Assessment Plan for the Single-Shell Tank System, Rev. 0) that combined 44 
monitoring for the six SST WMAs that were known to have impacted groundwater into a single plan. 45 
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For WMA U, chromium was identified as the dangerous waste constituent in groundwater attributed to 1 
the WMA (Table 3-1 in DOE/RL-2019-74). Revisions to DOE/RL-2019-74 were issued in 2022 2 
(DOE/RL-2019-74, Rev. 1) and 2023 (DOE/RL-2019-74, Rev. 2) that did not affect monitoring at 3 
WMA U. Interim status monitoring at WMA U since continued under a groundwater quality assessment 4 
program.  5 

In addition to chromium (total), hexavalent chromium was detected in WMA U network wells during 6 
interim status monitoring. An evaluation of chromium sample results determined that concentrations of 7 
chromium and hexavalent chromium in groundwater were less than applicable groundwater action levels 8 
(Table 9 in ECF-200UP1-20-0022, Calculation of Temporal Trends and Confidence Limits for Chromium 9 
and Cyanide in Groundwater at Waste Management Area U).  10 

D.1.3 Stratigraphy and Hydrogeology 11 

The stratigraphy beneath WMA U consists of approximately 150 m (490 ft) of unconsolidated to semi-12 
consolidated sediments overlying basalt bedrock of the Columbia River Basalt Group. The generalized 13 
stratigraphy of the Hanford Site is shown in Figure D-4. Geologic cross sections prepared in the vicinity 14 
of WMA U are shown in Figures D-5 and D-6. The sedimentary units present (from youngest to oldest) 15 
below the WMA are as follows: 16 

 Sand and gravel backfill 17 
 Sand and gravel of the Hanford formation 18 
 Fine-grained Cold Creek unit (CCU) 19 

 Upper fluvial and/or eolian silt and sandy silt (CCUZ) 20 
 Middle calcium carbonate-cemented silt, silty sand, and sandy silt paleosols (CCUC) 21 

 Ringold formation member of Wooded Island 22 
 Sand and gravel of the Ringold unit E (Rwie) 23 
 Fine-grained Ringold Formation member of Wooded Island – lower mud unit (Rlm) 24 
 Sand and gravel of the Ringold Formation member of Wooded Island – unit A (Rwia) (which 25 

overlies the basalt) 26 

Groundwater beneath the Central Plateau flows generally from west to east, although the 200 West pump 27 
and treat (P&T) system disrupts this pattern locally. Natural recharge to the unconfined aquifer comes 28 
from the Cold Creek Valley, Dry Creek Valley, Rattlesnake Hills, and infiltrating precipitation. 29 
Groundwater velocity generally ranges from a few millimeters to tenths of a meter per day (Section 1.7.1 30 
in DOE/RL-2016-67, Hanford Site Groundwater Monitoring Report for 2016). 31 

Groundwater beneath WMA U occurs as an unconfined aquifer and as deeper confined aquifers. 32 
The water table occurs in the Rwie, at an elevation of 131 m (430 ft) NAVD88, North American Vertical 33 
Datum of 1988. Based on the maximum surface elevations near WMA U, the unsaturated thickness of the 34 
vadose zone is approximately 71 to 75 m (233 to 246 ft) thick and consists of the Hanford formation, the 35 
CCU, the Taylor Flat member of the Ringold Formation, and the upper portion of the Rwie. 36 
The uppermost confined aquifer occurs in Rwia and is confined above by the Rlm and below by basalt 37 
(Figures D-5 and D-6). 38 

The base of the unconfined aquifer is the fine-grained Rlm. The Rlm is at least partly confining and is 39 
continuous beneath WMA U, isolating the confined aquifers from potential releases from the WMA. 40 
The unconfined aquifer is approximately 70 m (230 ft) thick.  41 
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 1 
Note: Complete reference citations are provided in Section D.6.  

Figure D-4. General Stratigraphy at the Hanford Site2 
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 1 
Figure D-5. North to South Cross Section for WMA U 2 

m 
ro 
< 
~ 
0 
:, 

3 
CD 
ct 
~ 

N 

200 

150 

~ 

100 

50 

Legend 

~ Well 

• Well Screen Interval 

- i_ - 2019 Water Table (NAVD 88) 

Hf1 - Hanford formation unit 1 
Hanford Upper Gravel-Dominated 
Facies - Sandy Gravel to Silty Sand 
Gravel 

Hf2 - Hanford formation unit 2 
Hanford Sand-Dominated Facies -
Coarse Sand with Trace Gravel and Silt 

ccuz - Cold Creek unit - silt dominated 

N 
<O 
<O 

~ 
<O 
./,. 
N 

- -

Rwie - Ringold Formation 
member Wooded Island - unit E 

Basalt 

Localized Lithology 

t=:;=:=':;=:=::;=') Silt to Silty Sand 
(M-mS) 

c....--:-.-:-';'"07"=._, 

t~-z~:=:~::.~ 

Sandy Silt (sM) 

Silty Sand (mS) or 
Silty Sand to Sandy 
Silt (mS-sM) 

Sand (S) 

CC Uc - Cold Creek unit - calcic [f;~~=~ Silty Sandy Gravel 
(msG) 

rs 

WMAU 

N N 
<O <O 
<O <O 

~ ~ 
<O 'f ./,. 

r msG "' rsM N 

- -., .. :,.:.:.. 
Hf1 

- r--- - -

Rwie 

Basalt 

Map Legend 

• Well Location 

~ WMA U 

Waste Site or DWMU 

-- Cross Section Line 

Cross Section Line Buffer (25 m) 

-- Roads 

DWMU = Dangerous Waste Management Unit 
WMA = Waste Management Area 

Rtf - Ringold Formation member of 
Taylor Frat 

NAVD 88 = North American Vertical Datum of 1988 

s 
N 
<O 

I ... 
Hf1 I 

Hf2 600 

CCUz 

500 

t-
... - -

300 

200 

I 
299-W18-30 

0 50 100 150m 
L......L......L 

~ II ~ 

CHSGW20170242_v9 



 

 

A
ddendum

 D
.10 

W
A

7890008967 
Single-Shell Tank System

 W
aste M

anagem
ent A

rea U
 

 1 
Figure D-6. East to West Cross Section for WMA U2 
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The saturated hydraulic conductivity of the Rwie unit underlying WMA U is 5 m/d (16.4 ft/d) (Table 4-9 1 
in CP-47631, Model Package Report: Central Plateau Groundwater Model, Version 8.4.5). Section 7.4 in 2 
PNNL-13378, Results of Detailed Hydrologic Characterization Tests – Fiscal Year 1999, gives a 3 
saturated hydraulic conductivity of 6.12 m/day (20.1 ft/day) based on field measurements. Soil properties 4 
of the CCU indicate that this horizon will likely slow the rate of downward movement and promote lateral 5 
spreading in the vadose zone. The Rlm and basalt are considered aquitards relative to other sediments 6 
beneath WMA U because of the units’ very low hydraulic conductivities (Section 5.0 in PNNL-13858, 7 
Revised Hydrogeology for the Suprabasalt Aquifer System, 200-West Area and Vicinity, Hanford Site, 8 
Washington). 9 

D.1.4 Groundwater Flow System 10 

The hydrogeologic conditions in the region surrounding WMA U have varied greatly over the past several 11 
decades due to changing wastewater disposal practices and, more recently, P&T operations. Wastewater 12 
discharged to the ground on the Hanford Site, specifically past discharges at U Pond and lesser discharges 13 
to other 200 West Area facilities (Section 2.1.1.1 in PNNL-13404, Hanford Site Groundwater Monitoring 14 
for Fiscal Year 2000), resulted in groundwater mounding and significantly affected the flow of 15 
groundwater. Since the peak discharge in 1984, the water table declined over much of the Hanford Site, 16 
mainly due to the decline in wastewater discharges to the ground (Section 2.1.1.2 in PNNL-13404). 17 

After 2000 and prior to startup of 200 West P&T operations, the groundwater flow direction was 18 
predominantly eastward; however, the water table beneath the 200 West Area remained elevated above 19 
estimated pre-Hanford operation groundwater elevation (Section 2.1.1.1 in PNNL-15670, Hanford Site 20 
Groundwater Monitoring for Fiscal Year 2005). Baseline groundwater levels were evaluated by 21 
interpolating water-level data obtained during June 2012, prior to the current operation of the 200 West 22 
P&T remedy. During this time, groundwater flow direction was to the east. The hydraulic gradient was 23 
estimated to be 2.5 × 10-3 m/m in 2012 with an average linear velocity of 0.096 m/d (0.315 ft/d) 24 
(Table 3-1 in SGW-55438, Hanford Site Groundwater Monitoring for 2012: Supporting Information). 25 

Water levels in the monitoring wells have continued to decline. Changes in water table elevation are 26 
primarily due to the following two factors:  27 

1. The substantial reduction of wastewater discharges to the soil column associated with the 28 
cessation of discharges in the mid-1990s.  29 

2. Commencement of operation of the 200 West P&T system, which includes groundwater 30 
extraction at WMA U, in 2012. Water-level changes associated with the system operation were 31 
anticipated (Chapter 1 of SGW-50907, Predicted Impact of Future Water-Level Declines on 32 
Groundwater Well Longevity within the 200 West Area, Hanford Site). 33 

The 200 West P&T system extracts and treats contaminated groundwater and injects treated water back 34 
into the aquifer. The Hanford Site water table map for 2020 (Figure D-7) shows groundwater elevations 35 
and flow direction to the east-northeast beneath WMA U under current operating conditions of the 36 
200 West P&T. One extraction well (299-W17-3) is located near WMA U and extracts water from the 37 
aquifer below the water table. The hydraulic gradient beneath this WMA is estimated to be 6.9×10-3 m/m 38 
based on the 2020 water table map, with an average linear velocity of 0.38 m/d (1.2 ft/d) (Table 1-2 in 39 
DOE/RL-2020-59, Hanford Site RCRA Groundwater Monitoring Report for 2020).40 
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 1 
Note: Adapted from ECF-200W-20-0065, Groundwater Elevation Mapping for 200 West Area-Quarter 1 Calendar Year 2020. 2 

Figure D-7. March 2020 Water Elevation Map for WMA U 3 
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D.2 General Compliance Monitoring Program 1 

This section describes the general components of the compliance groundwater monitoring program under 2 
WAC 173-303-645(10). 3 

D.2.1 Point of Compliance 4 

The point of compliance is defined in WAC 173-303-645(6) as “...a vertical surface located at the 5 
hydraulically downgradient limit of the waste management area that extends down into the uppermost 6 
aquifer underlying the regulated units.”  7 

The compliance wells are located at, or as close as practicable to, the point of compliance. With 8 
Washington State Department of Ecology (Ecology) concurrence, for any compliance well that cannot be 9 
located at the point of compliance, monitoring will be conducted at wells that are as close as practicable 10 
to the point of compliance to detect if dangerous waste from the facility has impacted groundwater and to 11 
meet the groundwater protection standards as close to the point of compliance as practicable  12 

D.2.2 Monitoring Constituents 13 

Three types of monitoring constituents are identified for compliance monitoring at WMA U. The first 14 
type comprises site-specific dangerous waste constituents that were previously detected in groundwater 15 
and attributed to the WMA.  16 

The second type of monitoring constituents comprises dangerous wastes associated with the SST System 17 
unit and, if released from any specific WMA, may impact groundwater in the future.  18 

The third type of monitoring constituents comprises constituents for enhanced sampling, which will be 19 
sampled throughout compliance monitoring as prescribed in WAC 173-303-645(10)(g). 20 

The different types of monitoring constituents are identified in Table D-2 and presented in the following 21 
sections. 22 

Table D-2. Types of Monitoring Constituents  

Type of Monitoring Constituent Name of Constituent Type Source of Constituents 

Site-specific waste constituents 
with known impact to 
groundwater 

Site-specific dangerous waste 
constituents  
 

Determined during interim status 
groundwater quality assessment or 
evaluation of interim status sample 
results. 
Additional constituents may be 
determined from final status 
monitoring results.  

SST System waste constituents 
that may impact groundwater in 
the future 

SST System waste constituents 
 

Chemicals identified for SST 
component closure in RPP-23403, as 
evaluated in Appendix C 

Enhanced sampling Enhanced sampling 
 

Subset of Appendix 5 of Ecology 
Publication 97-407 
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Table D-2. Types of Monitoring Constituents  

Type of Monitoring Constituent Name of Constituent Type Source of Constituents 

References:  
Ecology Publication No. 97-407, Chemical Test Methods For Designating Dangerous Waste WAC 173-303-090 & -100. 
RPP-23403, Single-Shell Tank Component Closure Data Quality Objectives. 
Ecology = Washington State Department of Ecology 
SST = single-shell tank 

 1 

D.2.2.1 Site-Specific Dangerous Waste Constituent  2 
Chromium was previously detected in groundwater and attributed to WMA U during the interim status 3 
groundwater quality assessment program (Section D.1.2). Therefore, chromium is identified as a site-4 
specific dangerous waste constituent for compliance monitoring (Table D-3).  5 

Table D-3. Site-Specific Dangerous Waste Constituent for WMA U 

Dangerous Waste Constituent CAS Number 

Chromium 7440-47-3 

CAS = Chemical Abstracts Service 

 6 

D.2.2.2 Single-Shell Tank System Waste Constituents 7 
The SST System waste constituents (Table D-8) are chemicals associated with SSTs that may impact 8 
groundwater in the future, if released from a given WMA,1 and are included for monitoring under final 9 
status. The constituents were determined based on the chemicals identified for component closure of the 10 
SSTs in the associated data quality objectives, RPP-23403, Single-Shell Tank Component Closure Data 11 
Quality Objectives. An overview of the evaluation process is provided in this section; details of the 12 
evaluation are presented in Appendix DC. 13 

The chemical parameters identified as needed to support SST component closures and associated risk 14 
assessments include major constituent categories that can be analyzed by specific analytical methods: 15 
inorganics, semivolatile organic compounds, and volatile organic compounds (Section 4.1 in RPP-23403). 16 
Specific or “primary” constituents were identified from the SST System Part A Form and underlying 17 
hazardous constituents (40 CFR 268.48, “Land Disposal Restrictions,” “Universal Treatment Standards”). 18 
Secondary constituents (constituents that can be detected with the prescribed analytical methods but are 19 
not on the primary list) are to be added to the primary list in the event they affect the risk assessment.  20 

Not every constituent prescribed as a data need for SST component closure is a dangerous waste. 21 
Therefore, the primary and secondary chemical constituents from RPP-23403 were evaluated to identify 22 
dangerous wastes. Those chemicals from RPP-23403 that are also identified from the waste codes in the 23 
SST System Part A Form (11-NWP-054, “Approval of the Single-Shell Tank System Dangerous Waste 24 
Permit Application Part A Form, Revision 13”) or are constituents in Appendix 5 of Ecology Publication 25 
No. 97-407, Chemical Test Methods For Designating Dangerous Waste WAC 173-303-090 & -100, were 26 

 
1 The SST System waste constituents are associated with the SST System unit. Site-specific dangerous waste 
constituents are not excluded, but are identified within the table. 
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identified and evaluated for inclusion as SST System waste constituents. Constituents that are not 1 
included on the Part A Form or in Appendix 5 of Ecology Publication No. 97-407 are not proposed for 2 
monitoring. 3 

The chemicals were checked for analytical availability at commercial laboratories. The constituents in 4 
Appendix 5 of Ecology Publication 97-407 are routinely analyzed at commercial laboratories; however, 5 
analysis for some of the dangerous wastes identified in the SST System Part A Form are either specialty 6 
analyses with availability at only a single laboratory or are not available. It is necessary to have a backup 7 
laboratory available for constituents required in a final status groundwater monitoring plan; therefore, 8 
constituents that were available at only one commercial laboratory (or at no commercial laboratory) were 9 
excluded as SST System waste constituents. Polycyclic aromatic hydrocarbons2 are excluded because 10 
1) they are not known to be present in the regulated waste, and 2) if present, they are not mobile 11 
contaminants and are unlikely to reach groundwater. Additional screening of the SST chemicals was 12 
performed, primarily based on chemical-specific information provided in RPP-23403, as detailed in 13 
Appendix C. 14 

The chemicals from RPP-23403 that meet the criteria above were identified as SST System waste 15 
constituents and are presented in Table DC-5 (Appendix DC). The SST System waste constituents are 16 
associated with each of the WMAs in the SST System but also include constituents that have been 17 
previously identified in groundwater and attributed to WMA U (identified as a site-specific dangerous 18 
waste constituent in Table D-3). Therefore, the SST System waste constituents to be sampled at WMA U 19 
(Table D-10) do not include the dangerous waste constituent identified in Table D-3. 20 

D.2.2.3 Enhanced Sampling  21 
Enhanced sampling is an annual sampling event required under WAC 173-303-645(10)(g) for units in 22 
compliance monitoring as follows:  23 

“Annually, the owner or operator must determine whether additional dangerous waste 24 
constituents from the Appendix "Ground-Water Monitoring List" in Chemical Testing Methods 25 
for Designating Dangerous Waste3 (which is incorporated at WAC 173-303-110(3)(c)), which 26 
could possibly be present but are not on the detection monitoring list in the permit, are actually 27 
present in the uppermost aquifer and, if so, at what concentration.” 28 

There is not a detection monitoring list for the SST System unit in the Hanford Sitewide Permit; however, 29 
chemicals associated with the SSTs are provided in RPP-23403. These were evaluated as described in 30 
Section D.2.2.2 to identify the chemicals that are also included in Appendix 5 of Ecology 31 
Publication 97-407. The chemical constituents in RPP-23404 that are also in Appendix 5 of Ecology 32 
Publication 97-407 are already included in the SST System waste constituents; therefore, they are not 33 
included for enhanced sampling.  34 

Additional monitoring chemicals were provided by Ecology (Table DC-4 in Appendix DC) and were 35 
evaluated for use as enhanced sampling constituents. The evaluation was performed in the same manner 36 
as described in Section D.2.2.2 for the chemicals in RPP-23403. Of these additional chemicals, those that 37 
are identified in Appendix 5 of Ecology Publication 97-407, are available for analysis at commercial 38 

 
2 Includes polycyclic aromatic hydrocarbons that are identified for analysis by EPA Method 8270 selected ion 
monitoring (8270 SIM) in Attachment 11.A. 
3 Appendix “Ground-Water Monitoring List” in Chemical Testing Methods for Designating Dangerous Waste, is 
provided in Appendix 5 of Ecology Publication 97-407, Chemical Test Methods For Designating Dangerous Waste 
WAC 173-303-090 & -100. 
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laboratories, and are not excluded due to specific issues are included for enhanced sampling (Table D-4). 1 
Details of the evaluation are presented in Section DC.3 (Appendix DC). 2 

Table D-4. Enhanced Sampling Constituents 

Dangerous Waste Constituent CAS Number 

Pesticides 

4,4′-DDD 72-54-8 

4,4′-DDE 72-55-9 

4,4′-DDT 50-29-3 

Polychlorinated Dibenzodioxins 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 1746-01-6 

Polychlorinated dibenzo-p-dioxins* N/A 

*Includes polychlorinated dibenzo-p-dioxins analyzed by method 8290 in Attachment 11.A. 
CAS = Chemical Abstracts Service 
N/A = not applicable 

 3 

The remaining constituents in Appendix 5 of Ecology Publication 97-407 (those that are not included in 4 
RPP-23403 or provided by Ecology) are not associated with the SSTs and therefore are not included for 5 
enhanced sampling. 6 

Permit Modification  7 

Any modification to the site-specific dangerous waste constituent (Table D-3) resulting from detecting a 8 
SST System waste constituent for WMA U (Table D-10) in groundwater that can be attributed to 9 
WMA U or an enhanced sampling constituent (Table D-4) will necessitate an update to this plan as 10 
follows:  11 

 If the constituent to be added to Table D-3 originates from Table D-10, it will be removed from 12 
Table D-10 when it is added to Table D-3. A concentration limit (Section D.2.3) for the constituent 13 
will be added to Table D-5.  14 

 If the constituent to be added to Table D-3 originates from Table D-4, it will be removed from 15 
Table D-4 when it is added to Table D-3. A concentration limit (Section D.2.3) for the constituent 16 
will be added to Table D-5. 17 

For any of the updates identified above, an application for a permit modification will be submitted to 18 
Ecology in accordance with WAC 173-303-645(10)(j); further details are provided in Section D.2.16.  19 

D.2.3 Concentration Limits 20 

Concentration limits are established only for dangerous waste constituents detected in groundwater and 21 
attributed to the WMA (Table D-3). The applicable concentration limit for the WMA U dangerous waste 22 
constituent is presented in Table D-5.  23 



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.17 

Table D-5. Concentration Limit for Site-Specific Dangerous Waste Constituent 

Dangerous Waste 
Constituent CAS Number 

Concentration Limit 
(µg/L) Source 

Chromium  
(total, filtered) 7440-47-3 48 WAC 173-340-720(4) 

Source: WAC 173-340-720(4), “Model Toxics Control Act—Cleanup,” “Groundwater Cleanup Standards,” “Method B 
Cleanup Levels for Potable Groundwater.” 
CAS = Chemical Abstracts Service 

 1 

The concentration limit for total chromium (collected as a filtered sample) in this plan is 48 µg/L. 2 
This concentration represents the WAC 173-340-720(4), “Model Toxics Control Act—Cleanup,” 3 
“Groundwater Cleanup Standards,” “Method B Cleanup Levels for Potable Groundwater,” groundwater 4 
cleanup level for hexavalent chromium, which is the soluble and mobile form of chromium and is 5 
equivalent to total chromium as a filtered sample (Section 1.5 in DOE/RL-2019-66, Hanford Site 6 
Groundwater Monitoring Report for 2019). 7 

Concentration limits will be established for any dangerous waste constituents added to Table D-3 through 8 
an application for a permit modification at the time they are added. 9 

Permit Modification  10 

Any modification to the site-specific dangerous waste constituent (Table D-3) will necessitate an update 11 
to this plan to include a concentration limit in Table D-5. An application for a permit modification will be 12 
submitted to Ecology in accordance with WAC 173-303-645(10)(j); further details are provided in 13 
Section D.2.16.  14 

D.2.4 Monitoring Well Network 15 

The groundwater monitoring network is designed to meet the intent of WAC 173-303-645(8)(a)(i), which 16 
states that wells must be appropriately sited to, “Represent the quality of background groundwater that 17 
has not been affected by leakage from a regulated unit.” Groundwater at the regulated unit has been 18 
affected by Hanford Site operations; therefore, to meet the intent of WAC 173-303-645(8)(a)(i), 19 
background (upgradient) wells were selected that are representative of ambient conditions at the regulated 20 
unit, in addition to wells selected to represent groundwater conditions downgradient of the regulated unit 21 
at the compliance point. Details of the selected network are provided in Section D.3.  22 

The monitoring wells are cased in a manner that maintains the integrity of the monitoring well borehole 23 
and allows collection of representative groundwater samples in accordance with WAC 173-303-645(8)(c), 24 
which states that wells in the network must meet the requirements for resource protection wells and be 25 
constructed according to WAC 173-160, “Minimum Standards for Construction and Maintenance of 26 
Wells.” Each well in the network meets, or will be constructed to meet (i.e., proposed wells), the 27 
requirements of WAC 173-160. Construction details and pertinent information for the wells are provided 28 
in Appendix A. Wells are screened in the upper unconfined aquifer in order to yield sufficient 29 
groundwater for representative sampling.  30 

For wells with relatively long screens, the concentrations of groundwater constituents may be affected by 31 
dilution during sampling. Wells will be sampled to minimize the possibility of dilution effects as provided 32 
in Attachment 11.B. 33 
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D.2.5 Addition of New Wells or Existing Wells to a Monitoring Network 1 

Through the operating life of the unit, the monitoring network may be modified by adding new wells (to 2 
be drilled) or existing wells.4 If additional new wells are identified for the monitoring network, 3 
installation of those wells will be negotiated under Ecology et al., 1989a, Hanford Federal Facility 4 
Agreement and Consent Order (Tri-Party Agreement) Milestone M-24-00, which is contained in 5 
Ecology et al., 1989b, Hanford Federal Facility Agreement and Consent Order Action Plan, as revised. 6 

Permit Modification 7 

Any modification to the monitoring network identified in Section D.3 will necessitate an update to this 8 
plan. An application for a permit modification will be submitted to Ecology in accordance with 9 
WAC 173-303-645(10)(j); further details are provided in Section D.2.16.  10 

D.2.6 Sample Schedule Impacts 11 

Sampling events are typically scheduled by month. Well maintenance (e.g., pump repairs, periodic well 12 
cleaning and redevelopment) and sampling logistics resulting from multiple factors including 13 
environmental (e.g., inclement weather) and access restrictions (e.g., heightened fire danger, area access 14 
restrictions) sometimes delay scheduled sampling events. If a well cannot be sampled according to the 15 
monthly schedule, the Permittee will determine how best to reschedule the sampling event as close to the 16 
original sampling date as possible. 17 

A sampling event for the WMA includes the entire monitoring network (less any proposed wells that are 18 
not yet installed). If it is observed during the pre-sampling walkdown that one or more network wells 19 
cannot be sampled, sampling of the well network will not begin, and actions are taken to rectify any 20 
issues with the well(s). Depending on the situation, the network sampling is rescheduled as soon as 21 
feasible to meet the schedule set forth in this plan. In some cases, it may not be obvious that sampling 22 
cannot be performed until a well is accessed (e.g., an issue with a pump). 23 

In the event that a sampling event is delayed or missed, the following will occur:  24 

1. Missed sampling events that are not rescheduled within the same month are given top priority 25 
when scheduling sampling for the following month.  26 

2. In the event that a sampling delay has occurred and the representativeness of the samples is in 27 
question, the Permittee and Ecology may agree to resampling wells.  28 

a. The Permittee will provide informal notification5 to Ecology if sampling of the network 29 
is expected to be delayed past the end of the sampling period (e.g., quarterly, 30 
semiannually). Notification will be made within 4 weeks of the end of the sampling 31 
period.  32 

b. In the notification, the Permittee will include information regarding the delay and the 33 
planned path forward. 34 

c. Ecology may provide input in a timely fashion to the Permittee on how to proceed.  35 

 
4 “Existing well” refers to any well that is already installed and was not drilled specifically for this monitoring network. 
5 Informal notification may be an email or a telephone call that is later documented via email.  



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.19 

Reporting 1 

Sample data will be reported annually. 2 

Facility Operating Record 3 

Informal notification of missed sampling events by the Permittee to Ecology will be placed in the SST 4 
System portion of the Hanford facility operating record. 5 

Ecology responses to notification of missed sampling events will be placed in the SST System portion of 6 
the Hanford facility operating record. 7 

Permit Modification 8 

If it becomes impossible to sample a network well (e.g., a well has gone dry, permanent access issue), 9 
applicable updates to this groundwater monitoring plan will be made. An application for a permit 10 
modification will be submitted to Ecology in accordance with WAC 173-303-645(10)(j); further details 11 
are provided in Section D.2.16.  12 

D.2.7 Annual Determination of Groundwater Rate and Direction 13 

Water-level measurements are taken at a well each time it is sampled.  14 

Per WAC 173-303-645(10)(e), an evaluation of groundwater flow direction and rate in the uppermost 15 
aquifer will be conducted annually to interpret changes in the groundwater flow regime. 16 

Reporting 17 

The annual determination of groundwater flow rate and direction will be reported annually. 18 

Permit Modification 19 

If the results of the evaluation indicate that a significant change in the flow regime at the dangerous waste 20 
management unit has occurred (to the extent that the network no longer satisfies the requirements of 21 
WAC 173-303-645(10)), applicable updates to this groundwater monitoring plan will be made. 22 
An application for a permit modification will be submitted to Ecology in accordance with 23 
WAC 173-303-645(10)(j); further details are provided in Section D.2.16. 24 

D.2.8 Stainless Steel Corrosion Constituents 25 

This section provides the constituents in groundwater that may indicate corrosion of stainless steel well 26 
components as included in the Hanford Sitewide Permit Attachment 8.  27 

Sampling for corrosion constituents may be performed by the Permittee in order to assess stainless steel 28 
wells for casing corrosion. The Permittee will treat the resulting data in the following manner: 29 

 Any of the corrosion constituents in Table D-6 that are not also identified as site-specific dangerous 30 
waste constituents or a SST System waste constituent for WMA U in Tables D-3 and D-10 are not 31 
subject to WAC 173-303-645 requirements. These constituents will not be used to determine whether 32 
there has been a statistically significant release from the facility impacting underlying groundwater.  33 

 Any of the corrosion constituents in Table D-6 that are also identified as site-specific dangerous waste 34 
constituents or SST System waste constituents for WMA U listed in Tables D-3 and D-10 are subject 35 
to WAC 173-303-645 requirements. These constituents will be used as part of the evaluation to 36 
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determine whether there has been a statistically significant release from the facility impacting 1 
underlying groundwater, unless the constituent is not representative of aquifer conditions.  2 

 If data and subsequent well assessment confirm the existence of well corrosion, the measurements of 3 
stainless steel alloy metals in affected samples will not be used for contamination detection or 4 
compliance purposes at the affected well.  5 

Table D-6. Stainless Steel Corrosion Constituents 

CAS Number Constituent* 

7440-47-3 Chromium 

7439-89-6 Iron* 

7439-96-5 Manganese* 

7439-98-7 Molybdenum* 

7440-02-0 Nickel 

*Sampled as an indicator of corrosion; not subject to WAC 173-303-645, “Dangerous Waste Regulations,” “Releases from 
Regulated Units,” requirements. 
CAS = Chemical Abstracts Service 

 6 

The criteria for evaluating groundwater monitoring data to determine if there is stainless steel corrosion 7 
occurring in a well are described in the Hanford Sitewide Permit Attachment 8. The intent in sampling for 8 
corrosion constituents is to prevent scenarios where stainless steel corrosion products might be mistaken 9 
for contaminants originating from the facility entering groundwater. 10 

Facility Operating Record 11 

Record of any camera survey results will be placed in the SST System portion of the Hanford facility 12 
operating record.  13 

Permit Modification 14 

If corrosion of a well is identified and the data obtained from the well is no longer representative of 15 
groundwater (and the well cannot be rehabilitated), or it becomes impossible to sample a network well 16 
due to corrosion, applicable updates to this groundwater monitoring plan will be made. An application for 17 
a permit modification will be submitted to Ecology in accordance with WAC 173-303-645(10)(j); further 18 
details are provided in Section D.2.16. 19 

D.2.9 Ionic Charge Balancing Constituents 20 

This section provides the constituents in groundwater that are used for ionic charge balancing. These are 21 
common constituents present in solution in Hanford Site groundwater, and include calcium, magnesium, 22 
potassium, and sodium (cations), and bicarbonate (typically calculated from total alkalinity results), 23 
chloride, nitrate, and sulfate (anions). The data are used to compute ionic charge balance. If the sum of the 24 
cations is not approximately equal to the sum of the anions, it is an indicator that one or both of the 25 
analysis methods (metals or anions) had an issue. Sampling for ionic charge balancing constituents may 26 
be performed by the Permittee in order to assess the general chemistry of groundwater. 27 
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None of the ionic charge balancing constituents in Table D-7 are subject to WAC 173-303-645 1 
requirements. These constituents will not be used to determine whether there has been a statistically 2 
significant release from the facility impacting underlying groundwater.  3 

Table D-7. Ionic Charge Balancing Constituents 

CAS Number Constituent 

Anions 

ALKALINITY Alkalinity 

16887-00-6 Chloride 

14797-55-8 Nitrate 

14808-79-8 Sulfate 

Cations 

7440-70-2 Calcium 

7439-95-4 Magnesium 

7440-09-7 Potassium 

7440-23-5 Sodium 

Note: These constituents are sampled for ionic charge balancing and are not subject to WAC 173-303-645, 
“Dangerous Waste Regulations,” “Releases from Regulated Units,” requirements. 
CAS = Chemical Abstracts Service 

 4 

D.2.10 Sampling and Analysis Protocol 5 

The QAPjP outlining the project management structure, data generation and acquisition, analytical 6 
procedures, and quality control is provided in Attachment 11.A. Attachment 11.B provides the sampling 7 
protocols (e.g., sampling methods, sample handling and custody). 8 

D.2.11 Data Submittals to Ecology 9 

WAC 173-303-645(8)(j) states, “Groundwater monitoring data collected in accordance with (g) of this 10 
subsection including actual levels of constituents must be maintained in the facility operating record. 11 
The department will specify in the permit when the data must be submitted for review.” 12 

The quality assurance data review and verification tasks are discussed in the QAPjP (Attachment 11.A).  13 

Sample data collected under this plan will be available to Ecology through an electronic interface 14 
provided by the Permittee through the Environmental Dashboard Application which is an interface to the 15 
Hanford Environmental Information System (HEIS) database. The HEIS database is used to meet the data 16 
delivery requirements in WAC 173-303-645(8)(j). 17 

Sample data are available electronically within 7 days of receipt. Sample data collected under this plan, 18 
including results of any resample events, will be available to Ecology within 120 days from the initial 19 
sample date. For the sequential sample, resample, and resample events (three data points) under the 20 
Double Quantification rule, data will be available to Ecology within 150 days from the initial sample date.  21 
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Reporting 1 

Sample data will be summarized and reported annually. 2 

Facility Operating Record  3 

Sample data will be maintained in the SST System portion of the Hanford facility operating record.6  4 

D.2.12 Groundwater Protection Standard 5 

The groundwater protection standard is identified in WAC 173-303-645(3), “Groundwater protection 6 
standard,” and is designed to ensure that the dangerous constituents identified in WAC 173-303-645(4) 7 
(Section D.2.2), do not exceed the concentration limit defined in WAC 173-303-645(5) (Section D.2.3) in 8 
the uppermost aquifer underlying the WMA beyond the point of compliance identified according to 9 
WAC 173-303-645(6) (Section D.2.1) during the compliance period defined using WAC 173-303-645(7) 10 
(Section D.2.15). This plan establishes a groundwater protection standard for WMA U as monitored 11 
under WAC 173-303-645(10). 12 

D.2.13 Statistical Evaluation 13 

Statistical analysis of groundwater sampling data obtained from the monitoring network will be 14 
conducted in accordance with WAC 173-303-645(8) and EPA 530/R-09-007, Statistical Analysis of 15 
Groundwater Monitoring Data at RCRA Facilities, Unified Guidance, after sample data is available in the 16 
HEIS database.7 17 

Statistical evaluations will be limited to site-specific dangerous waste constituents (Table D-3) and SST 18 
System waste constituents for WMA U (Table D-10); such constituents will be evaluated in each of the 19 
wells identified in the monitoring network (Table D-9) (WAC 173-303-645[8][g]).  20 

Datasets used for statistical evaluations may include sample results recently collected under interim status 21 
(within the last 3-year period of interim status monitoring), where such results are available. For site-22 
specific dangerous waste constituents and SST System waste constituents for WMA U, it is anticipated 23 
that a sufficient number of samples results will be available from interim status monitoring at existing 24 
wells to perform statistics. If the number of sample results is insufficient to perform statistical evaluation 25 
(less than eight samples in the last 3-year period of interim status monitoring), additional samples (up to 26 
eight samples) will be collected to establish a baseline/background8 dataset for each network well. Such 27 
samples will be collected as described in Section D.4.5.  28 

 
6 The Hanford facility operating record contains the RCRA records, documents, correspondence, and other 
information that documents compliance with dangerous waste regulations. Due to the complexity of the Hanford Site 
and the number and types of records and information being maintained, operating record information is managed by 
multiple methods or systems in a variety of locations. RCRA operating record material examples applicable to this 
groundwater monitoring plan include but are not limited to the following: monitoring, testing, and analytical information 
managed in the Hanford Environmental Information System, as hard copies, and as electronic copies within the 
Integrated Data Management System (IDMS); and correspondence, notifications, and reports managed as hard 
copies and in IDMS. 
7 Sample data in the HEIS database that are “F” flagged (under review) are not yet ready for use. Statistical 
evaluation requires complete results being loaded into HEIS and will commence once there are no “F” flags on the 
data. 
8 The term “background” generally refers to sample data collected under conditions where there have been no 
impacts to groundwater. The conditions at the WMA represent groundwater that has been affected by Hanford Site 
operations; therefore, the term “baseline” is added in the description.  



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.23 

A new well that is included in this plan may be drilled and begin sampling under interim status. If this 1 
occurs, the baseline/background dataset will include samples collected under interim status. If the number 2 
of samples from interim status monitoring is insufficient to perform statistical evaluation under this plan, 3 
additional samples will be collected to establish a baseline/background dataset (eight samples). Such 4 
samples will be collected as described in Section D.4.3. 5 

Due to spatial variability in the monitoring network and the travel time needed for a contaminant to reach 6 
a downgradient well, intra-well statistical testing was selected (WAC 173-303-645(8)(h)(v)). 7 

D.2.13.1 Statistical Methods 8 
Evaluation of groundwater sampling data obtained from the WMA U monitoring network will include the 9 
following constituents and statistical methods, in accordance with the U.S. Environmental Protection 10 
Agency’s (EPA’s) Unified Guidance (EPA 530/R-09-007):  11 

1. Compliance monitoring of identified site-specific dangerous waste constituents (Table D-3), 12 
which are known to have impacted groundwater, to establish whether contaminants exceed 13 
applicable concentration limits. The analysis will be based upon calculation of a lower confidence 14 
limit (LCL) of the mean (Chapters 21 and 22 of EPA 530/R-09-007) (as appropriate for the 15 
dataset), as allowed by WAC 173-303-645(8)(h)(v), using an intra-well dataset comprising a 16 
minimum of eight samples. 17 

2. Monitoring of detected 9 SST System waste constituents for WMA U (Table D-10) which are not 18 
known to have impacted groundwater from the facility, to evaluate for possible impacts to 19 
groundwater from the facility. The analysis will be based upon a prediction interval test 20 
(Chapters 18 and 19 of EPA 530/R-09-007) (as appropriate for the dataset), consistent with 21 
WAC 173-303-645(8)(h)(iii), using an intra-well comparison approach and an upper prediction 22 
limit (UPL) calculated for each constituent at each well. Future observations will then be 23 
compared to these well-constituent-specific prediction intervals.  24 

3. Monitoring of undetected SST System waste constituents for WMA U (Table D-10) which are 25 
not known to have impacted groundwater from the facility, to evaluate for possible impacts to 26 
groundwater from the facility. The Double Quantification rule from EPA 530/R-09-007 will be 27 
applied. The Double Quantification rule states that “[a] confirmed exceedance is registered if any 28 
well-constituent pair in the ‘100% non-detect’ group exhibits quantified measurements […] in 29 
two consecutive sample and resample events” (p. 6-11 in EPA 530/R-09-007). It additionally 30 
states, “Two successive quantified detections above the RL [reporting limit]10 are considered 31 
significant evidence of groundwater contamination in that well…” (p. 6-48 in 32 
EPA 530/R-09-007).  33 

4. Monitoring of the enhanced sampling constituents (Table D-4), to evaluate for possible impacts to 34 
groundwater from the facility per WAC 173-303-645(10)(g) using a subset of Appendix 5 of 35 
Ecology Publication 97-407 constituents. For these constituents, there is no statistical evaluation, 36 
and the process outlined in Section D.4.2 should be followed.  37 

In all cases, where there are sufficient detected results available for a constituent at a well, sample data 38 
will also be evaluated for trends. Details for each of the statistical analyses to be completed for site-39 

 
9 A sample result will be identified as detected if the detected concentration is above the practical quantitation limit. 
10 RL is defined as the practical quantitation limit.  
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specific dangerous waste constituents (Table D-3) and for SST System waste constituents for WMA U 1 
(Table D-10) are provided in the subsections that follow.  2 

D.2.13.2 Assumptions for the Application of Statistics 3 
The application of statistical methods for compliance monitoring purposes rests upon different 4 
assumptions depending on the test that is applied. The principal assumptions are detailed below. 5 

For LCL calculations and comparisons: 6 

 The dataset does not contain any outliers.11 7 
 The dataset has a minimum of eight independent measurements. 8 

For UPL calculations and comparisons: 9 

 The baseline/background dataset does not contain any outliers. 10 
 The baseline/background dataset does not exhibit temporal trends. 11 
 The baseline/background dataset has a minimum of eight independent measurements. 12 

These assumptions will be tested prior to the application of the statistical evaluation(s). Sample data 13 
identified as outliers will be removed from the dataset prior to completing the statistical evaluations and 14 
the outliers and methods used to identify outliers will be reported with the results. If removal of outliers 15 
reduces the dataset to fewer than the number of required samples (i.e., typically eight samples), additional 16 
samples will be collected. For sample data that display statistically significant temporal trends, the effect 17 
of the trend on the use of the statistical method will be evaluated, which may lead to either (a) modifying 18 
the statistical evaluation method to explicitly incorporate the trend or (b) implementing an alternate 19 
statistical evaluation.  20 

The site-wide false positive rate will be minimized by balancing the number of individual tests, individual 21 
test false positive rate, and size of the background dataset. Effective power curves will be compared to 22 
EPA reference power curves to determine the appropriate parameters needed to obtain acceptable to good 23 
statistical power. 24 

Statistical distribution testing, such as the Shapiro-Wilk test, will be used to determine if a parametric or 25 
nonparametric method is appropriate for calculating LCLs and UPLs for a specific well-analyte pair, 26 
consistent with Chapters 18 and 21 of EPA 530/R-09-007. A 1-of-2 retesting strategy will be used for 27 
monitoring. The 1-of-2 retesting strategy requires a resample be collected if the regularly scheduled 28 
sample exceeds the LCL or UPL. If both the regularly schedule sample and its resample exceed the 29 
applicable LCL or UPL, then there is statistically significant evidence of a release from the facility. If the 30 
resample does not exceed the applicable LCL or UPL, then there is no statistically significant evidence of 31 
a release. 32 

 
11 An outlier, as defined in Section 3.2.3 of EPA 530/R-09-007, is an extreme or unusual measurement that is 
inconsistent with the distribution of the remaining measurements. A statistical outlier, as defined in Section 6.3.3 of 
EPA 530/R-09-007, is, “a value originating from a different statistical population than the rest of the sample. Outliers 
or observations not derived from the same population as the rest of the sample violate the basic statistical 
assumption of identically-distributed measurements.” 
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Permit Modification 1 

If the initial data evaluation indicates that the proposed sample data evaluation procedure(s) are not 2 
appropriate to determine (a) whether a dangerous waste constituent exceeds its concentration limit (for 3 
site-specific dangerous waste constituents [Table D-3]), or (b) whether there are additional impacts to 4 
groundwater from the facility (for SST System waste constituents for WMA U [Table D-10]), applicable 5 
updates to the sampling frequency and/or statistical methods will be made to this groundwater monitoring 6 
plan (e.g., Section D.4). An application for a permit modification will be submitted to Ecology in 7 
accordance with WAC 173-303-645(10)(j); further details are provided in Section D.2.16. 8 

D.2.13.3 Evaluation of Site-Specific Dangerous Waste Constituent 9 
Prior to calculating a 95% LCL, the dataset will be evaluated for outliers, statistical (sample) distribution, 10 
temporal trends, and spatial variance. Outliers will be determined through a combination of statistical 11 
tests (e.g., Grubbs, Dixon, or Rosner tests) together with visual inspection of the data using, for example, 12 
time-series plots, probability plots, or boxplots. Identified outliers will be removed from the dataset prior 13 
to calculating the LCL. If data for a constituent at a well exhibit a statistically significant temporal trend, 14 
the effect of the trend on the calculation of the LCL will be evaluated, which may lead either to 15 
incorporating the trend in the calculation of the LCL or implementing an alternate statistical evaluation. 16 

Consistent with Chapter 21 in EPA 530/R-09-007, a 95% LCL of the mean will be calculated for 17 
dangerous waste constituent(s) in Table D-3 on a well-by-well basis using methods described in 18 
Chapter 22 of EPA 530/R-09-007 and a minimum of 8 and a maximum of 10 samples obtained from each 19 
well. For the initial calculation, existing data (data not collected under this plan) of sufficient quality may 20 
be used. Under routine compliance monitoring, a 95% LCL will be calculated after each sample event 21 
using the new sample result. The 95% LCL will be compared to the applicable concentration limit in 22 
Table D-5. 23 

Under routine monitoring, evaluation of the sample results will be performed following collection of the 24 
semiannual sample. A semiannual sample is collected once per 6 month calendar period. 25 

After calculation of each 95% LCL, the value is compared to the concentration limit identified in 26 
Table D-5 and the following is performed: 27 

 If the 95% LCL value is less than the concentration limit, no further action is required. 28 

 If the 95% LCL exceeds the concentration limit identified in Table D-5, one additional sample 29 
(i.e., resample) (Section D.4.4) may be collected. 30 

 Resampling is specific to the well and analyte where the exceedance of the concentration limit 31 
was observed and does not require the full network and analyte list to be sampled.  32 

 Each resample must be an independent sample and cannot be autocorrelated with the original 33 
samples. To prevent autocorrelation, temporal variability and groundwater flow rates will be 34 
evaluated to determine an appropriate temporal spacing between regularly scheduled samples and 35 
any resamples (Chapter 14 in EPA 530/R-09-007). 36 

 If the resample is collected, the result will be included in the dataset used to calculate a new 37 
95% LCL.12 38 

 
12 If a resample is not collected, only the original sample result is used determine if the constituent failed the 
confidence limit test. 
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 For compliance wells, if the results of the 95% LCL calculation using the resample do not exceed the 1 
concentration limit, the well is determined to not have an exceedance of the concentration limit and 2 
will remain in compliance monitoring.13 3 

 If the results of the 95% LCL calculation exceed the concentration limit at a compliance well, the 4 
constituent is considered to have impacted groundwater above the concentration limit, and actions 5 
will be taken according to Section D.5. 6 

Permit Modification 7 

If the results of the evaluation show that the concentration limit has been exceeded at a compliance well, 8 
and the actions detailed in Section D.5 have been completed, an application for a permit modification will 9 
be submitted to Ecology in accordance with WAC 173-303-645(10)(h)(ii); further details are provided in 10 
Section D.2.16. 11 

D.2.13.4 Evaluation of Single-Shell Tank System Waste Constituents for WMA U 12 

The SST System waste constituents for WMA U (Table D-10) represent dangerous wastes that are not 13 
known to have impacted groundwater but may impact groundwater in the future, and are intended for 14 
annual monitoring. However, to understand the significance of detections from these chemicals, 15 
sampling and evaluation of the existing groundwater conditions at the WMA is necessary.  16 

The term “background” generally refers to sample data collected under conditions where there have 17 
been no impacts to groundwater. The conditions at WMA U represent groundwater that has been 18 
affected by Hanford Site operations; therefore, the term “baseline” is added to the monitoring 19 
description. A baseline/background dataset for the constituents in Table D-10 will be established for 20 
each network well and comprises eight sample results. If available, the dataset may use recent interim 21 
status sample results (within the last 3-year period of interim status monitoring) in conjunction with 22 
samples collected under Section D.4.5, as needed. If no existing interim status sample results are 23 
available, the eight samples for the dataset will be collected under this plan. 24 

WMA U is located in an area of active P&T operation. Therefore, the baseline/background dataset will 25 
be updated and prediction intervals will be recalculated either (a) every 2 years or (b) if there is 26 
evidence that groundwater flow conditions have changed substantially at the unit. 27 

Evaluation of the SST System waste constituents will be performed after the eight samples for the 28 
baseline/background dataset are available. SST System waste constituents will be evaluated differently 29 
depending on whether they have or have not previously been detected in groundwater. 30 

1. SST System waste constituents from the facility that are detected in samples collected during the 31 
baseline/background monitoring will be evaluated as follows: 32 

a. SST System waste constituents that are detected14 in more than 50% of the samples (five 33 
or more detections out of eight samples) collected during baseline/background 34 

 
13 For a background (upgradient) well, the resample result is used only to confirm the initial sample result.  
14 Given the complexity of the conditions at and around the dangerous waste management unit, any historical 
“detection” of a constituent at a well must also consider factors such as the well location relative to the facility; the 
documented disposal history at the facility; the groundwater flow direction at the time of, and prior to, the date of 
sampling; contributions from other nearby facilities; whether the constituent is purely anthropogenic or exhibits 
background concentrations that may be natural or otherwise elevated by site conditions; evidence of the constituent 
in neighboring wells not associated with the facility; and data usability (e.g., analytical method, reporting limits, PQLs, 
and availability and level of data validation packages). 
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monitoring will be evaluated using a UPL test. A UPL will be calculated for each 1 
constituent at each well. Future sample results collected under routine compliance 2 
monitoring will then be compared to these well-constituent-specific prediction limits. 3 
Prediction intervals will only be determined for constituents with a detection frequency of 4 
at least 50%15 in the baseline/background dataset (five or more detections out of eight 5 
samples). The Kaplan-Meier (KM) estimator will be used to account for nondetects16 in 6 
the baseline/background dataset (EPA 530/R-09-007 [p. 15-7] provides a detailed 7 
description of the KM method). The KM method is a nonparametric approach17 that uses 8 
a ranked ordering method to estimate the proportion of concentrations below each 9 
reporting limit. EPA 530/R-09-007 (p. 15-7) provides a detailed description of the KM 10 
method. Prior to calculating the UPL, the baseline/background dataset will be evaluated 11 
for outliers, statistical (sample) distribution, temporal trends, and spatial variance. 12 
Outliers will be determined through a combination of statistical tests (e.g., Grubbs, 13 
Dixon, or Rosner tests) together with visual inspection of the data using, for example, 14 
time-series plots, probability plots, and boxplots. Identified outliers will be removed from 15 
the baseline/background dataset prior to calculating the UPL. If data for a constituent at a 16 
well exhibit a statistically significant temporal trend, the effect of the trend on the 17 
calculation of the UPL will be evaluated, which may lead either to incorporating the trend 18 
in the calculation of the UPL or implementing an alternate statistical evaluation. 19 

Once calculated, UPLs will be used in comparison with future sample measurement 20 
results, and the following evaluation will be made:  21 

i. If a sample result is below the UPL, the test is complete and no resample or other 22 
action is needed.  23 

ii. If a sample result exceeds the UPL, one additional sample (i.e., resample) 24 
(Section D.4.6) may be collected.  25 

1. Resampling is specific to the well and analyte where the exceedance was 26 
observed and does not require the full well network and analyte list to be 27 
sampled.  28 

2. Each resample must be an independent sample and cannot be 29 
autocorrelated with the original sample. 30 

a. If the result from the resample does not exceed the UPL, the test 31 
is complete and no resample or other action is needed.  32 

iii. If the original sample concentration and the concentration from the resample (if 33 
collected) both exceed the UPL, the well is considered to have failed the 34 
prediction interval test for that constituent.18 Failing the prediction interval test 35 
indicates that there is a statistically significant increase in constituent 36 

 
15 The KM method becomes less reliable as the proportion of nondetects increases, and it is recommended for use 
only when there are fewer than 50% nondetects in the dataset (Helsel, 2012, Statistics for Censored Environmental 
Data Using Minitab® and R). 
16 Nondetects for this purpose are values reported as below the PQL. 
17 The KM method was selected because it does not require a priori assumptions about the statistical distribution of 
the data. 
18 If a resample is not collected, only the original sample result is used determine if the constituent failed the 
prediction interval test. 



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.28 

concentration. If it is determined that the constituent measured is evidence of a 1 
release originating from WMA U, the constituent should be added as a site-2 
specific dangerous waste constituent (Table D-3) through an application for a 3 
permit modification. The constituent will be removed from Table D-10, added as 4 
a site-specific dangerous waste constituent in Table D-3, and a concentration 5 
limit will be identified for that constituent in Table D-5. 6 

b. For SST System waste constituents that are detected in less than 50% of the samples 7 
(detected in at least one but less than five out of eight samples) collected during 8 
baseline/background monitoring, evaluation will continue under routine compliance 9 
monitoring. Results will be evaluated as follows: 10 

i. If a constituent is not detected in a sample, the test is complete and no resample 11 
or other action is needed.  12 

ii. If a constituent is detected in a sample, one additional sample (i.e., resample) 13 
(Section D.4.6) may be collected.  14 

1. Resampling is specific to the well and analyte where the exceedance was 15 
observed and does not require the full well network and analyte list to be 16 
sampled.  17 

2. Each resample must be an independent sample and cannot be 18 
autocorrelated with the original sample. 19 

3. If the constituent is not detected in the resample, the test is complete and 20 
no resample or other action is needed. 21 

iii. If the constituent is detected in both the original sample and the resample from a 22 
compliance well,19 further monitoring will be performed until Ecology and the 23 
Permittee can agree on a path forward to determine statistical significance. 24 
Evaluation to determine if the constituent is attributable to another upgradient 25 
source or if its presence is attributable to natural background (inorganics only) 26 
may be performed.  27 

2. SST System waste constituents that are not detected in samples collected during 28 
baseline/background monitoring will be evaluated under routine compliance monitoring as 29 
follows: 30 

a. SST System waste constituents that have not been detected in groundwater will be 31 
evaluated using the Double Quantification rule (EPA 530/R-09-007). The Double 32 
Quantification rule states that if two consecutive sample and resample events (two data 33 
points) show detection of a constituent (above a practical quantitation limit [PQL]), that 34 
constituent will be considered to be present in groundwater.  35 

For this monitoring plan, the Double Quantification rule is defined as a sample, resample, 36 
resample. A sample result will be identified as detected if the concentration is above the 37 
PQL. If the constituent, which was not previously detected in groundwater, is determined 38 
to be present in groundwater through detection in each of these sample, resample, and 39 
resample events, the well is considered to have failed the Double Quantification test for 40 

 
19 For a background (upgradient) well, the resample result is used only to confirm the initial sample result. 
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that constituent. If the constituent is not detected in the first resample, the test is complete 1 
and no resample or other action is needed. If the constituent is detected in the first 2 
resample, but is not detected in the second resample, the test is complete and no other 3 
action is needed. The sampling sequence is as follows: 4 

i. Sample 1 – constituent is detected; collect Resample 1. If constituent is not 5 
detected, the test is complete and end sampling (no further action). 6 

ii. Resample 1 – if constituent is detected, collect Resample 2. If constituent is not 7 
detected, the test is complete and end sampling (no further action). 8 

iii. Resample 2 – end of sampling. If detected, the constituent has failed the Double 9 
Quantification test for that well. If constituent is not detected, the test is complete 10 
(no further action). 11 

As provided in Section D.2.11, sample data, including results of any resample events, will be available to 12 
Ecology within 120 days from the initial sample date. In the event that 120 days is required to obtain 13 
sample and resample results, the final evaluation of the data will be performed within 7 days (127 days 14 
total). For the sequential sample, resample, and resample events (three data points) under the Double 15 
Quantification rule, data will be available to Ecology within 150 days from the initial sample date. In the 16 
event that 150 days is required to obtain sequential sample and resample results (three data points), the 17 
final evaluation will be performed within 7 days (157 days total).  18 

Under routine monitoring, evaluation of the SST System waste constituents sample results will be 19 
performed following collection of the annual sample. If it is determined that the constituent that failed the 20 
Double Quantification test in a compliance well is evidence of a release originating from WMA U, the 21 
constituent will be added as a site-specific dangerous waste constituent (Table D-3) through an 22 
application for a permit modification.20 The constituent will be removed from Table D-10, added as a 23 
site-specific dangerous waste constituent in Table D-3, and a concentration limit will be identified for that 24 
constituent in Table D-5.  25 

Permit Modification 26 

If the evaluation of the SST System waste constituents determines that one (or more) of the constituents is 27 
a site-specific dangerous waste constituent, the constituent will be removed from Table D-10 and added to 28 
Table D-3. An application for a permit modification will be submitted to Ecology in accordance with 29 
WAC 173-303-645(10)(j); further details are provided in Section D.2.16. 30 

D.2.13.5 Evaluation of New or Existing Wells Added to the Network 31 
When new or existing wells are added to the network, including the new well that is included in the 32 
monitoring network (Table D-8), they will be sampled according to Section D.4.3. Once 33 
baseline/background data from eight quarterly samples of the site-specific dangerous waste constituent in 34 
Table D-3 and the SST System waste constituents in Table D-10 are available, evaluations will proceed 35 
under Sections D.2.13.3 and D.2.13.4, respectively. 36 

After baseline/background monitoring is complete, routine compliance monitoring will begin at the well 37 
and samples will be evaluated as described in Sections D.2.13.3 and D.2.13.4. 38 

 
20 Application of the Double Quantification rule to constituents in background (upgradient) wells may be performed 
but only results from compliance wells will lead to identification of additional site-specific dangerous waste.  
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Reporting: 1 

A summary of the baseline/background monitoring sample data for any new well(s) added to the network, 2 
including the methods and results of the statistical analysis and removal of any outliers, will be provided 3 
to Ecology. Additional discussion will be included in the summary if the well is potentially compromised, 4 
there are anomalous constituent detections, or other issues with sample results are suspected.  5 

Facility Operating Record: 6 

The summary/report of the statistical analysis of the baseline/background sample data, including 7 
calculation of UPLs for SST System waste constituents, will be placed in the SST System portion of the 8 
Hanford facility operating record.  9 

D.2.13.6 Evaluation of Additional Data 10 
Additional information and data may be available and should be considered when determining whether 11 
there has been a release from WMA U. WMA U is situated in an area where there is ongoing remediation 12 
under other regulatory programs that may impact groundwater conditions.  13 

D.2.14 Reporting 14 

Formal reporting will be performed annually and will be placed in the Hanford facility operating record. 15 
The Permittee will include the following in the report: 16 

 Groundwater monitoring results, including analyte concentrations  17 

 Completed or pending changes to the Hanford Sitewide Permit that modify this plan 18 

 Missed or cancelled sampling events (Section D.2.6) 19 

 The annual determination of groundwater flow rate and direction (Section D.2.7) 20 

 Stainless steel corrosion issues (Section D.2.8) 21 

Additional informal reporting21 will occur per this permit, including the following: 22 

 Baseline/background sample data results for every quarter will be provided informally to Ecology 23 
after the complete dataset is entered into the HEIS database22 (Sections D.4.3 and D.4.5). 24 

 A summary of the baseline/background monitoring sample data including the methods and results of 25 
the statistical analysis and removal of any outliers will be provided informally to Ecology after the 26 
baseline/background monitoring period is complete. Additional discussion will be included in the 27 
summary if corrosion or other issues with sample results are suspected (Sections D.2.13.4 and 28 
D.2.13.5). 29 

 
21 Informal reporting refers to a document shared with Ecology via an informal transmittal (e.g., an email or meeting). 
22 Sample data in the HEIS database that are “F” flagged (under review) are not yet ready for use. Timeframes and 
actions in this groundwater monitoring plan require complete results being loaded into HEIS and will commence once 
there are no “F” flags on the data. 
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Facility Operating Record 1 

 A copy of the annual groundwater monitoring report will be placed into the Hanford facility operating 2 
record.  3 

 A copy of the sample data results provided to Ecology will be placed into the SST System portion of 4 
the Hanford facility operating record (Section D.2.11). 5 

 The summary/report of the statistical analysis of the baseline/background sample data setting up the 6 
UPLs derived from this dataset will be placed in the SST System portion of the Hanford facility 7 
operating record. 8 

D.2.15 Compliance Period 9 

Per WAC 173-303-645(7)(a), the compliance period will be calculated and is, “…the number of years 10 
equal to the active life of the WMA (including any waste management activity prior to permitting, and the 11 
closure period)” and will be calculated after the unit is closed. 12 

Per WAC 173-303-645(7)(b), the compliance period begins when a compliance monitoring program is 13 
initiated under WAC 173-303-645(10). Per WAC 173-303-645(7)(c), if a unit is in a corrective action 14 
program (WAC 173-303-645(11)) at the end of the compliance period, the compliance period is extended 15 
until the groundwater protection standard has not been exceeded for a period of three consecutive years. 16 

D.2.16 Permit Modification to Update the Groundwater Monitoring Plan 17 

If it is determined that changes to this groundwater monitoring plan are required, an application for a 18 
permit modification will be submitted to Ecology within 45 days of making the determination in 19 
accordance with WAC 173-303-645(10)(j); if needed an extension to the permit modification submittal 20 
times will be requested.  21 

Classes of permit modifications for different conditions are identified in WAC 173-303-830, Appendix I, 22 
“Permit Changes,” “Modifications.” Where an existing situation does not precisely meet the categories 23 
outlined, the Permittee may petition Ecology by letter for the change to be in a particular class of 24 
modification. 25 

D.3 Monitoring Well Network 26 

The results of the groundwater calculations performed for WMA U, described in Chapter 7 of 27 
SGW-60578, provide locations for the monitoring well network. The monitoring well network consists of 28 
two background (upgradient) wells (existing well 299-W18-40 and new well23 WMA-U_PW1 29 
[299-W18-261, D0016]) and six point of compliance (downgradient) wells (299-W18-260, 299-W19-41, 30 
299-W19-42, 299-W19-44, 299-W19-45, and 299-W19-47). The compliance wells span the range of the 31 
simulated particle tracks as released from WMA U (Chapters 5 through 7 of SGW-60578). If an 32 
additional release from the regulated unit were to occur, the wells are located in the expected groundwater 33 
flow path and will detect a release under the evaluated range of conditions. Monitoring will be conducted 34 
to determine if the dangerous waste management unit meets the groundwater protection standard. The 35 
compliance wells are located at, or as close as practicable to, the point of compliance. With Ecology 36 
concurrence, for any compliance well that cannot be located at the point of compliance, monitoring will 37 
be conducted at wells that are as close as practicable to the point of compliance to detect if dangerous 38 

 
23 New wells are planned for installation and are identified by both the Hanford Site well name and well identification 
number. 
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waste from the facility has impacted groundwater and to meet the groundwater protection standards as 1 
close to the point of compliance as practicable.  2 

The well network is shown in Figure D-8. The network well locations are discussed in Sections 9.3.1 3 
through 9.3.8 of SGW-60578.  4 

Well attributes are summarized in Table D-8. Construction details and pertinent information for the wells 5 
are provided in Appendix DA. 6 



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.33 

 1 
  Figure D-8. Final Status Groundwater Monitoring Network for WMA U2 
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Table D-8. Attributes for Wells in the WMA U Groundwater Monitoring Network 

Well Name 
Completion 

Date 
Easting*  

(m) 
Northing*  

(m) 

Top of Casing 
Elevation  
(m [ft]) 

(NAVD88) 

Water Table 
Elevation  
(m [ft])  

Depth of 
Water in 
Screen  
(m [ft]) 

Water-Level 
Date 

299-W18-40 9/28/2001 566723.29 134996.41 203.41 (667.37) 132.09 (433.37) 6.6 (21.5) 10/7/2022 

299-W18-260 11/25/2014 566862.54 135196.89 205.78 (675.12) 130.84 (429.26) 8.0 (26.3) 10/7/2022 

299-W19-41 9/23/1998 566896.53 135004.51 206.53 (677.60) 130.95 (429.64) 2.9 (9.6) 10/5/2022 

299-W19-42 9/16/1998 566896.81 135122.90 206.24 (676.65) 130.84 (429.27) 3.2 (10.4) 10/5/2022 

299-W19-44 9/13/2001 566896.95 135041.97 207.28 (680.04) 130.84 (429.26) 5.1 (16.6) 10/5/2022 

299-W19-45 8/23/2001 566897.65 135087.65 206.41 (677.21) 130.84 (429.26) 4.1 (13.5) 10/5/2022 

299-W19-47 8/25/2004 566895.31 135161.86 206.28 (676.76) 130.83 (429.23) 5.1 (16.9) 10/5/2022 

WMA-U_PW1  
(299-W18-261, 

D0016) 
TBD 566656.54 135140.85 TBD TBD TBD TBD 

Reference: NAVD88, North American Vertical Datum of 1988. 
Note: Proposed well coordinates are estimates and are subject to modification based on final well location survey. 
*Coordinates are in Washington State Plane (south zone), NAD83, North American Datum of 1983; 1991 adjustment. 
TBD = to be determined 

 1 
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D.4 Sampling Constituents and Frequency 1 

There are two sequential sampling phases provided in this monitoring plan: baseline/background 2 
monitoring and routine monitoring.  3 

Baseline/background monitoring applies to any well that does not have sufficient available sample data of 4 
the site-specific dangerous waste constituent and SST System waste constituents for WMA U to perform 5 
statistical evaluation (Sections D.2.13.3 and D.2.13.4, respectively). After completion of the 6 
baseline/background monitoring, sampling for routine monitoring is performed.  7 

Routine monitoring applies to wells that have completed baseline/background sampling under final status 8 
or have sufficient sample data from interim status to perform statistical evaluation of the site-specific 9 
dangerous waste constituent and the SST System waste constituents.  10 

The frequencies of sampling for routine compliance monitoring (Section D.4.1) under this monitoring 11 
plan are as follows:  12 

 Site-specific dangerous waste constituent (Table D-3), supporting constituent (hexavalent chromium), 13 
field measurements (Table D-9), and stainless steel corrosion constituents (Table D-6) are sampled 14 
semiannually.  15 

 SST System waste constituents for WMA U (Table D-10) and enhanced sampling constituents 16 
(Table D-4) are sampled annually. 17 

A new well is included in the monitoring network. Additionally, new or existing wells may be added to 18 
the network in the future. Quarterly sampling to establish a baseline/background dataset will be 19 
performed at such wells as presented in Section D.4.3.  20 

Sampling constituents under this plan include the following: 21 

 Site-specific dangerous waste constituent (Table D-3) 22 
 SST System waste constituents for WMA U (Table D-10) 23 
 Enhanced sampling constituents (Table D-4) 24 
 Supporting constituent (hexavalent chromium) 25 
 Field measurements (Table D-9, footnote) 26 
 Stainless steel corrosion products (Table D-6) 27 
 Ionic charge balancing constituents (Table D-7) 28 

SST System waste constituents are sampled quarterly for 2 years to obtain sufficient sample results for a 29 
baseline/background dataset (Section D.4.5). Since 2020, the SST System waste constituents have been 30 
sampled at each of the existing wells under interim status. Recent interim status sampling results (within 31 
the last 3-year period of interim status monitoring) of SST System waste constituents may be used in the 32 
baseline/background dataset; therefore, additional sampling for the SST System waste constituents will 33 
not be performed at these wells. In the event that the new well is drilled and begins sampling under 34 
interim status, the number of samples to be collected under final status to complete the 2 years of 35 
quarterly sampling will depend on the number of sample results available from interim status groundwater 36 
monitoring. 37 

Statistical evaluation is performed only on site-specific dangerous waste constituents (Section D.2.13.3) 38 
and SST System waste constituents (Section D.2.13.4). Field measurements, supporting constituent, 39 
stainless steel corrosion constituents, and constituents used for the annual enhanced sampling event are 40 



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.36 

not subject to statistical evaluation under this compliance monitoring plan. The supporting constituent 1 
hexavalent chromium is included to support the interpretation of chromium results. 2 

Field measurements, supporting constituent, stainless steel corrosion constituents (that are not also 3 
identified as site-specific dangerous waste constituents or SST System waste constituents for WMA U) 4 
(Table D-3 and Table D-10) are not subject to reporting requirements per Section D.2.14 and will not be 5 
used to satisfy any WAC 173-303-645 requirements.  6 

The sampling procedure identified in WAC 173-303-645(8)(g)(i) prescribes a sequence of at least four 7 
samples taken at an interval that ensures to the greatest extent technically feasible that an independent 8 
sample is obtained, by reference to the uppermost aquifer’s effective porosity, hydraulic conductivity and 9 
hydraulic gradient, and the fate and transport characteristics of the potential contaminants. 10 
WAC 173-303-645(8)(g)(ii) allows that, “An alternate sampling procedure proposed by the owner or 11 
operator and approved by the department,” may be allowed and used in place of the sequence of four 12 
samples required by WAC 173-303-645(8)(g)(i). For this groundwater monitoring plan, Sections D.4.1 13 
through D.4.6 outline the alternate sampling procedure.  14 

If analytical capability for a required monitoring constituent(s) becomes unavailable at a given contracted 15 
laboratory (either temporarily or permanently), a backup laboratory is typically available to provide the 16 
analysis. In the unlikely event that no laboratory is available for a given analysis on a permanent basis, the 17 
Permittee will provide informal notification to Ecology and efforts to acquire the analytical capability will 18 
be undertaken. Any new laboratory used to regain capacity will be required to have Ecology and 19 
U.S. Department of Energy Consolidated Audit Program accreditations and maintain a current 20 
U.S. Nuclear Regulatory Commission or U.S. Nuclear Regulatory Commission Agreement State 21 
radiological license. During the time that analytical capability is not available, the requirement for 22 
sampling of the associated monitoring constituent(s) under this groundwater monitoring plan will be 23 
suspended. Any loss of analytical availability that impacts the ability to obtain the monitoring constituent 24 
data required under this plan will be reported in the annual report (Section D.2.14). 25 

Based on evaluation of routine monitoring results (Sections D.2.13.3 and D.2.13.4), resampling of 26 
wells may be required; resampling is described in Sections D.4.4 and D.4.6. When performed, each 27 
resample must be an independent sample and cannot be autocorrelated with the original sample. To 28 
prevent autocorrelation, temporal variability and groundwater flow rates will be evaluated to determine 29 
an appropriate temporal spacing between regularly scheduled samples and any resamples (Chapter 14 30 
in EPA 530/R-09-007). 31 
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Table D-9. Monitoring Wells and Sample Schedule for WMA U 

Well Name Purpose 
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Table D-3c Table D-10c Table D-4c 

299-W18-40 Upgradient Y E S A A S S S S 

WMA-U_PW1i  
(299-W18-261) Upgradient Y E Q/S Q/A A Q/S Q/S Q/S Q/S 

299-W18-260 Downgradient Y E S A A S S S S 

299-W19-41 Downgradient Y E S A A S S S S 

299-W19-42 Downgradient Y E S A A S S S S 

299-W19-44 Downgradient Y E S A A S S S S 

299-W19-45 Downgradient Y E S A A S S S S 

299-W19-47 Downgradient Y E S A A S S S S 

Notes: Complete reference citations are provided in Section D.6.  
In the event that laboratory analytical capability for a constituent becomes unavailable, any new laboratory used to regain capacity will be required to have Washington State 
Department of Ecology accreditations and maintain a current U.S. Nuclear Regulatory Commission or U.S. Nuclear Regulatory Commission Agreement State radiological 
license. 
a. The site-specific dangerous waste constituent and the SST System waste constituents for WMA U are sampled quarterly for up to the first 2 years (eight samples) of 
monitoring to collect sufficient samples to determine baseline/background concentrations (Section D.4.5). Sample results from the last 3-year period of interim status 
monitoring may be used for the baseline/background dataset. Each of the existing wells completed the required quarterly sampling during interim status. For WMA-U_PW1 
(299-W18-261), the number of samples collected under final status will depend on the sample results available from interim status. After the required number of quarterly 
baseline/background samples are collected (eight), the sampling frequency will change to semiannual for the site-specific dangerous waste constituent, supporting 
constituent, field measurements, corrosion products, and ionic charge balancing constituents and annual for the SST System waste constituents.  
b. After collection of sufficient samples to determine baseline/background concentrations is complete, the SST System waste constituents for WMA U will be sampled 
annually. Enhanced sampling constituents are sampled annually. The annual sample for SST System waste constituents and enhanced sampling constituents will be collected 
concurrent with one of the semiannual samples for the site-specific dangerous waste constituent.  
c. For metals, both filtered and nonfiltered samples will be collected. 
d. Hexavalent chromium (filtered) will be analyzed as a supporting constituent to support interpretation of chromium results. 
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Table D-9. Monitoring Wells and Sample Schedule for WMA U 

Well Name Purpose 
WAC 

Compliant 
Water 
Level 

Site-Specific 
Dangerous Waste 

Constituenta 

SST System Waste 
Constituents for 
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Table D-3c Table D-10c Table D-4c 

e. As described in footnote b, SST System waste constituents may be sampled quarterly for 2 years to obtain sufficient sample results for a baseline/background dataset 
(Section D.4.5). Supporting constituents, field measurements, corrosion products, and ionic charge balancing constituents will also be sampled quarterly during collection of 
quarterly baseline/background samples, after which sampling will be performed semiannually. 
f. Field measurements include dissolved oxygen, pH, specific conductance, temperature, and turbidity. Field measurements will be taken at each sample event. Field 
measurements are not subject to statistical evaluations per Section D.2.13 or reporting requirements in Section D.2.14. 
g. Stainless steel corrosion constituents include chromium, iron, manganese, molybdenum, and nickel.  
h. Constituents for ionic charge balancing include alkalinity (total), anions (chloride, nitrate, and sulfate), and metals (calcium, magnesium, potassium, and sodium). 
i. New well that may be drilled and begin sampling under interim status. If this occurs, interim status samples will be used to satisfy baseline/background sampling 
requirements (eight samples). If less than eight samples are available from interim status monitoring, the well will be sampled quarterly for the site-specific dangerous waste 
constituent, SST System waste constituents for WMA U, supporting constituent, field measurements, and corrosion products for up to the first 2 years of monitoring to 
complete baseline/background monitoring (eight samples) per Section D.4.3. After eight samples are available, the sampling frequency will change to semiannual for the 
site-specific dangerous waste constituent, supporting constituent, field measurements, and corrosion products and annual for the SST System waste constituents for WMA U. 
A = annually 
E = each time the well is sampled 
Q =  quarterly 
S = semiannually 
SST = single-shell tank 
WAC = Washington Administrative Code 
WMA = waste management area 
Y = well is (or will be) constructed as a resource protection well (WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells”) 

 1 
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Table D-10. SST System Waste Constituents for WMA U 

Waste Constituent CAS Number 

Inorganics 

Antimony 7440-36-0 

Arsenic 7440-38-2 

Barium 7440-39-3 

Beryllium 7440-41-7 

Cadmium 7440-43-9 

Cobalt 7440-48-4 

Copper 7440-50-8 

Cyanide (free and total) 57-12-5 

Lead 7439-92-1 

Mercury 7439-97-6 

Nickel 7440-02-0 

Selenium 7782-49-2 

Silver 7440-22-4 

Thallium 7440-28-0 

Tin 7440-31-5 

Vanadium 7440-62-2 

Zinc 7440-66-6 

Semivolatile Organic Compounds 

1,2-Dichlorobenzene (o-Dichlorobenzene) 95-50-1 

1,2,4-Trichlorobenzene 120-82-1 

1,4-Dioxane (1,4-Diethylene dioxide) 123-91-1 

2-Chlorophenol 95-57-8 

2-Methylphenol (o-Cresol) 95-48-7 

2-Nitrophenol (o-Nitrophenol) 88-75-5 

2,4-Dinitrotoluene 121-14-2 

2,4,5-Trichlorophenol 95-95-4 

2,4,6-Trichlorophenol 88-06-2 

3-Methylphenol (m-Cresol) 108-39-4 

4-Chloro-3-methylphenol (p-Chloro-m-cresol) 59-50-7 

4-Methylphenol (p-Cresol) 106-44-5 

Acenaphthene 83-32-9 

Acetophenone 98-86-2 
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Table D-10. SST System Waste Constituents for WMA U 

Waste Constituent CAS Number 

Diphenylamine 122-39-4 

Hexachlorobutadiene 87-68-3 

Hexachloroethane 67-72-1 

m-Dichlorobenzene (1,3-Dichlorobenzene) 541-73-1 

Nitrobenzene 98-95-3 

n-Nitrosodimethylamine (Dimethyl nitrosamine) 62-75-9 

n-Nitrosodi-n-butylamine 924-16-3 

n-Nitroso-di-n-dipropylamine (n-
Nitrosodipropylamine; Di-n-propylnitrosamine) 621-64-7 

n-Nitrosomethylethalamine (Ethanamine, n-methyl-n-
nitroso-) 10595-95-6 

n-Nitrosomorpholine 59-89-2 

Pentachloronitrobenzene 82-68-8 

Pentachlorophenol 87-86-5 

Phenol 108-95-2 

Pyridine 110-86-1 

Volatile Organic Compounds 

1-Butanol (n-Butyl alcohol) 71-36-3 

1,1-Dichloroethane 75-34-3 

1,1-Dichloroethene (1,1-Dichloroethylene) 75-35-4 

1,1,1-Trichloroethane 71-55-6 

1,1,2-Trichloroethane 79-00-5 

1,1,2-Trichloro-1,2,2-trifluoroethane 
(Trichlorotrifluoroethane) 76-13-1 

1,1,2,2-Tetrachloroethane 79-34-5 

1,2-Dibromoethane 106-93-4 

1,2-Dichloroethane 107-06-2 

1,2-Dichloropropane 78-87-5 

2-Butanone (Methyl ethyl ketone; MEK) 78-93-3 

2-Hexanone (Methyl butyl ketone [MBK]) 591-78-6 

2-Propanone (Acetone) 67-64-1 

4-Methyl-2-pentanone (Methyl isobutyl ketone 
[MIBK]) 108-10-1 

Acetonitrile (Methyl cyanide) 75-05-8 
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Table D-10. SST System Waste Constituents for WMA U 

Waste Constituent CAS Number 

Acrolein 107-02-8 

Acrylonitrile 107-13-1 

Allyl chloride 107-05-1 

Benzene 71-43-2 

Carbon disulfide 75-15-0 

Carbon tetrachloride 56-23-5 

Chlorobenzene 108-90-7 

Chloroethane 75-00-3 

Chloroform 67-66-3 

cis-1,3-Dichloropropene 10061-01-5 

Dichlorodifluoromethane 75-71-8 

Ethyl acetate 141-78-6 

Ethyl ether (Diethyl ether) 60-29-7 

Ethylbenzene 100-41-4 

Isobutanol (Isobutyl alcohol) 78-83-1 

Methacrylonitrile (2-propenenitrile, 2-Methyl-) 126-98-7 

Methyl bromide (Bromomethane) 74-83-9 

Methyl chloride (Chloromethane) 74-87-3 

Methylene chloride 75-09-2 

p-Dichlorobenzene (1,4-Dichlorobenzene) 106-46-7 

Propionitrile (Ethyl cyanide) 107-12-0 

Styrene 100-42-5 

Tetrachloroethene (Tetrachloroethylene, 
Perchloroethylene) 127-18-4 

Toluene 108-88-3 

trans-1,3-Dichloropropene 10061-02-6 

Trichloroethylene (Trichloroethene [TCE]) 79-01-6 

Trichlorofluoromethane 75-69-4 

Vinyl chloride (Chloroethene, Chloroethylene) 75-01-4 

Xylenes (total) 1330-20-7 

Herbicides 

Dinoseb (2-sec-Butyl-4,6-dinitrophenol) 88-85-7 

Pesticides 
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Table D-10. SST System Waste Constituents for WMA U 

Waste Constituent CAS Number 

Aldrin 309-00-2 

alpha-BHC 319-84-6 

beta-BHC 319-85-7 

Dieldrin 60-57-1 

Endrin 72-20-8 

gamma-BHC (Lindane) 58-89-9 

Heptachlor 76-44-8 

Isodrin 465-73-6 

Toxaphene 8001-35-2 

Polychlorinated Biphenyls 

Aroclor 1016 12674-11-2 

Aroclor 1221 11104-28-2 

Aroclor 1232 11141-16-5 

Aroclor 1242 53469-21-9 

Aroclor 1248 12672-29-6 

Aroclor 1254 11097-69-1 

Aroclor 1260 11096-82-5 

CAS = Chemical Abstracts Service 

 1 

D.4.1 Sampling During Routine Compliance Monitoring 2 

For wells with sufficient baseline/background sample data, routine compliance monitoring will begin as 3 
soon as practicable after WMA U is modified into the Hanford Sitewide Permit under final status and 4 
includes semiannual sampling of the following constituents identified in Table D-9 at each of the network 5 
wells:  6 

 Site-specific dangerous waste constituent (Table D-3) 7 
 Supporting constituent (hexavalent chromium) 8 
 Field measurements (Table D-9, footnote) 9 
 Stainless steel corrosion products (Table D-6) 10 
 Ionic charge balancing constituents (Table D-7) 11 

A semiannual sample is collected once per 6 month calendar period. 12 

The analytical methods associated with the site-specific dangerous waste constituent (Table D-3), 13 
supporting constituent, field measurements, and stainless steel corrosion products are provided in 14 
Attachment 11.A. Evaluation of the sample results of the site-specific dangerous waste constituent is 15 
discussed in Section D.2.13.3. 16 
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Annually, concurrent with one of the semiannual sampling events, the following constituents identified in 1 
Table D-9 will be collected at each of the network wells: 2 

 SST System waste constituents for WMA U (Table D-10)24 3 
 Enhanced sampling constituents (Table D-4) 4 

The analytical methods associated with the SST System waste constituents for WMA U (Table D-10) and 5 
enhanced sampling constituents (Table D-4) are provided in Attachment 11.A. Evaluation of the SST 6 
System waste constituents for WMA U (Table D-10) sample results is discussed in Section D.2.13.4. 7 
Evaluation of the annual enhanced sampling event (Table D-4) sample results is discussed in 8 
Section D.4.2. 9 

D.4.2 Enhanced Sampling 10 

The enhanced sampling event required by WAC 173-303-645(10)(g) is intended to determine if there are 11 
Appendix 5 of Ecology Publication 97-407 constituents that are not already identified for site-specific 12 
monitoring present in groundwater. Constituents included for enhanced sampling are discussed in 13 
Section D.2.2.3 and provided in Table D-4. 14 

In the case where constituent(s) from the enhanced sampling event are present in the groundwater at point 15 
of compliance (downgradient) wells, the Permittee may choose to resample within a month. Only the 16 
constituent(s) detected during the enhanced sampling event and the well where the constituent was 17 
detected will be resampled. Background (upgradient) wells may also be resampled if the detection in the 18 
compliance well(s) is not believed to be indicative of the facility impacting groundwater. (Note: A sample 19 
result will be identified as detected if the concentration is above the PQL.) 20 

 If the resample does not confirm the detection of the constituent(s), no further action is required. 21 

 If the resample confirms the detection of the constituent(s), the enhanced sampling constituent(s) will 22 
be added as a site-specific dangerous waste constituent (Table D-3) and removed as an enhanced 23 
sampling constituent (Table D-4), unless a demonstration report is prepared, and accepted by 24 
Ecology. Notification to Ecology is required within 7 days as provided below.  25 

 If no resample is collected, the enhanced sampling constituent(s) will be added as a site-specific 26 
dangerous waste constituent (Table D-3) and removed as an enhanced sampling constituent 27 
(Table D-4), unless a demonstration report is prepared, and accepted by Ecology. Notification to 28 
Ecology is required within 7 days as provided below. 29 

Notification 30 

Notification of the detection of an enhanced sampling constituent in groundwater must be made to 31 
Ecology within 7 days of the sample data being available in the HEIS database25 32 
(WAC 173-303-645(10)(g)). If there is no resample event to confirm the detection of the enhanced 33 
sampling constituent(s), the notification is made within 7 days after the sample data results from the 34 
enhanced sampling event are entered into the HEIS database (WAC 173-303-645(10)(g)). If there is a 35 

 
24 See Section D.4.5 for SST System waste constituent baseline/background sampling description. Any quarterly 
sampling necessary to complete the SST System waste constituents baseline/background dataset will be performed 
concurrent with routine compliance monitoring.  
25 Sample data in the HEIS database that are “F” flagged (under review) are not yet ready for use. Timeframes and 
actions in this groundwater monitoring plan require complete results being loaded into HEIS and will commence once 
there are no “F” flags on the data.  
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resample event that confirms the detected enhanced sampling constituent(s), the notification is made 1 
within 7 days after the sample data results from the resample are entered into the HEIS database. An 2 
additional notification will be made within 7 days of the sample data being available in the HEIS database 3 
if a demonstration report is to be prepared, demonstrating that the detection is not indicative of the facility 4 
impacting groundwater. Notification will not be made if enhanced sampling constituents are detected 5 
during the first year of sampling at new wells (Section D.4.3).  6 

Reporting 7 

The enhanced sampling event, any associated resampling, the detection of any enhanced sampling 8 
constituent(s), any notification to Ecology, and the addition of any enhanced sampling constituent as a 9 
site-specific dangerous waste constituent (Table D-3) are documented in the annual report. 10 

Permit Modification 11 

If the result of the enhanced sampling is the addition of any constituent(s) as a site-specific dangerous 12 
waste constituent (Table D-3), applicable updates to this groundwater monitoring plan will be made. 13 
An application for a permit modification will be submitted to Ecology in accordance with 14 
WAC 173-303-645(10)(j); further details are provided in Section D.2.16. 15 

D.4.3 Sampling of New Wells or Existing Wells Added to the Network 16 

The monitoring network will change over the life of the facility. This may include the need for new well 17 
drilling or the addition or removal of existing wells from the network. This section is applicable to any 18 
new wells or existing wells that are added to the network after this plan is implemented under the Hanford 19 
Sitewide Permit26 and the new well that is included in the monitoring network (Table D-8). Such wells 20 
will be monitored quarterly for 2 years to obtain a baseline/background dataset for the following 21 
constituents as identified in Table D-9: 22 

 Site-specific dangerous waste constituent (Table D-3) 23 
 SST System waste constituents for WMA U (Table D-10) 24 
 Supporting constituent (hexavalent chromium) 25 
 Field measurements (Table D-9, footnote) 26 
 Stainless steel corrosion products (Table D-6) 27 
 Ionic charge balancing constituents (Table D-7) 28 

A quarterly sample is collected once per calendar quarter. 29 
The analytical methods associated with these constituents are provided in Attachment 11.A. Evaluation of 30 
sample results that are collected in the first 2 years of a new well being added to the network will be 31 
conducted per Section D.2.13.5. 32 

The new well included in this plan may be drilled and begin sampling under interim status. If this occurs, 33 
the baseline/background dataset for final status statistical evaluations will include sample results collected 34 
under interim status. If less than eight samples are available from interim status monitoring, additional 35 
samples will be collected to establish a baseline/background dataset (eight samples) for new wells. 36 

 
26 Any change to the monitoring network to add or remove wells after this plan is modified into the Hanford Sitewide 
Permit will require a permit modification (Section D.2.16). 
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If the Permittee determines that additional monitoring of a new well is necessary (e.g., there are 1 
anomalous sample results from well construction), additional sampling under this section will continue 2 
until the Permittee, in agreement with Ecology, determines that sufficient sample data have been 3 
collected. Routine monitoring will continue as identified in Section D.4.1 on the same schedule as the rest 4 
of the network.  5 

D.4.4 Resampling a Well if there is an Exceedance of the Concentration Limit 6 

If the LCL for a site-specific dangerous waste constituent exceeds its concentration limit when the sample 7 
data are evaluated during routine compliance monitoring (Section D.2.13.3), a resample may be collected. 8 
Only the constituent that exceeded its concentration limit at the well where the exceedance occurred will 9 
be resampled. Resampling will be performed within 30 days after the initial sample result is entered into 10 
the HEIS database and is ready for use.27 The results of the resampling will be added to the dataset and 11 
used to recalculate the LCL in that well. 12 

To prevent autocorrelation, temporal variability and groundwater flow rates will be evaluated to 13 
determine an appropriate temporal spacing between regularly scheduled samples and any resamples 14 
(Chapter 14 in EPA 530/R-09-007). 15 

The analytical methods for site-specific constituents are provided in Attachment 11.A. 16 

D.4.5 Sampling for Single-Shell Tank System Waste Constituents at WMA U 17 

The SST System waste constituents described in Section D.2.2.2 are dangerous wastes associated with 18 
the SST System unit and includes a constituent that was previously identified in groundwater and 19 
attributed to WMA U (identified as a site-specific dangerous waste constituent in Table D-3). 20 
Therefore, a WMA-specific version of the constituents that does not include the dangerous waste 21 
constituent identified in Table D-3 will be sampled at WMA U (Table D-10) and evaluated as 22 
described below. 23 

The SST System waste constituents for WMA U represent dangerous wastes that may impact 24 
groundwater in the future and are intended for annual monitoring. However, to understand the 25 
significance of detections of these chemicals, evaluation of the baseline/background groundwater 26 
conditions at the WMA is necessary.  27 

A total of eight sample results of the SST System waste constituents for WMA U are needed at each 28 
network well to provide a baseline/background dataset to support statistical evaluation 29 
(Section D.2.13.4). Recent interim status sampling results (within the last 3-year period of interim 30 
status monitoring) of SST System waste constituents for WMA U that are available may be used in the 31 
baseline/background dataset. Depending on the number of sample results available from interim status, 32 
network wells will be sampled quarterly during the first 2 years of monitoring to obtain up to eight 33 
samples of SST System waste constituents for WMA U. Sampling will be performed as identified in 34 
Table D-9: 35 

 SST System waste constituents for WMA U (Table D-10) 36 
 Field measurements (Table D-9, footnote) 37 
 Stainless steel corrosion products (Table D-6)  38 

 
27 Sample data in the HEIS database that are “F” flagged (under review) are not yet ready for use. Timeframes and 
actions in this groundwater monitoring plan require complete results being loaded into HEIS and will commence once 
there are no “F” flags on the data. 
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 Ionic charge balancing constituents (Table D-7) 1 

The analytical methods associated with these constituents are provided in Attachment 11.A.  2 

In the event that fewer than eight sample results are obtained (i.e., a sample is not collected or analytical 3 
results from a sample are not useable) in the first 2 years of monitoring, additional samples may be 4 
collected.  5 

Evaluation of sample results collected during baseline/background monitoring for the SST System waste 6 
constituents for WMA U is discussed in Section D.2.13.4. 7 

After a sufficient number of baseline/background samples are obtained, further monitoring of the SST 8 
System waste constituents for WMA U will be performed annually. 9 

Reporting  10 

The actual number of samples to be collected under this plan to obtain data for eight quarters will depend 11 
on the number of samples collected under interim status. Only data from the quarterly samples collected 12 
under this plan will be provided informally to Ecology. Data are provided to Ecology after the complete 13 
dataset is entered into the HEIS database.28  14 

After the baseline/background monitoring is complete, a report summarizing the sample data will be 15 
provided informally including the results of the statistical analysis. Additional discussion may be included 16 
in the summary if corrosion or other issues with sample results are suspected. 17 

D.4.6 Resampling a Well with Evidence of Contamination 18 

As described in Section D.2.13.4, detections of SST System waste constituents collected under routine 19 
monitoring may trigger resampling events to confirm the original sample result. In each case, only the 20 
constituent that was detected above the PQL, and only at the well with the detection, will be resampled. 21 
Resampling will be performed within 30 days after the initial sample result is entered into the HEIS 22 
database and is ready for use.29 23 

To prevent autocorrelation, temporal variability and groundwater flow rates will be evaluated to 24 
determine an appropriate temporal spacing between regularly scheduled samples and any resamples 25 
(Chapter 14 in EPA 530/R-09-007). 26 

D.5 Exceedance of a Concentration Limit 27 

This section provides the actions to be taken if there is an exceedance of the concentration limit.  28 

 
28 Sample data in the HEIS database that are “F” flagged (under review) are not yet ready for use. Timeframes and 
actions in this groundwater monitoring plan require complete results being loaded into HEIS and will commence once 
there are no “F” flags on the data. 
29 Sample data in the HEIS database that are “F” flagged (under review) are not yet ready for use. Timeframes and 
actions in this groundwater monitoring plan require complete results being loaded into HEIS and will commence once 
there are no “F” flags on the data. 



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.47 

D.5.1 Notification to Ecology 1 

If concentration limits are exceeded at any compliance well for a site-specific dangerous waste 2 
constituent, the following notification(s) must be made: 3 

 Notification A: The Permittee will notify Ecology in writing within 7 days of determining that a 4 
concentration limit has been exceeded at a compliance well (WAC 173-303-645(10)(h)(i)). 5 

 The notification must include which concentration limits have been exceeded.  6 

However, if the Permittee determines that the concentration limit exceedance at a compliance well is 7 
caused by a source other than the regulated unit or the detection is due to another facility; error in 8 
sampling, analysis, or statistical evaluation; or natural variation in groundwater, the Permittee may submit 9 
a demonstration report in accordance with WAC 173-3030645(10)(i). 10 

 Notification B: The Permittee will notify Ecology in writing within 7 days of determining that a 11 
demonstration will be made (WAC 173-303-645(10)(i)(i)). 12 

Facility Operating Record  13 

Notification of a concentration limit exceedance by the Permittee to Ecology will be placed in the 14 
WMA U portion of the Hanford facility operating record.  15 

Notification of the intent to write a demonstration report by the Permittee to Ecology will be placed in the 16 
WMA U portion of the Hanford facility operating record.  17 

D.5.2 Demonstration Report 18 

A demonstration report (WAC 173-303-645(10)(i)) may be submitted in addition to or in lieu of 19 
submitting an application for a permit modification to establish a corrective action program within 20 
90 days from the notification (WAC 173-303-645(10)(h)(ii)) (Notification A in Section D.5.1). However, 21 
if the demonstration is not successful, submittal of the demonstration report does not waive the 22 
requirement to submit the application for a permit modification within 90 days from the exceedance of the 23 
concentration limit. A demonstration report may also be prepared if detections during the annual sampling 24 
event for SST System waste constituents or enhanced sampling constituents are not a result of the facility 25 
impacting groundwater.  26 

Within 45 days of Notification B (Section D.5.1), the following are required: 27 

 The Permittee will submit a report demonstrating that a source other than the regulated unit caused 28 
the concentration limit to be exceeded, or that the apparent noncompliance with the concentration 29 
limit resulted from error in sampling, analysis, or evaluation (WAC 173-303-645(10)(i)(ii)). 30 

 The Permittee will submit an application for a permit modification containing any 31 
necessary/appropriate changes to the compliance monitoring program (WAC 173-303-645(10)(i)(iii)). 32 
If needed, an extension to the permit modification submittal times will be requested. 33 

Sampling will continue under this plan until the permit is modified, or Ecology does not accept the 34 
demonstration report and the unit is placed in a corrective action program under WAC 173-303-645(11) 35 
(WAC 173-303-645(10)(i)(iv)) (Section D.5.3). 36 



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.48 

Permit Modification 1 

If Ecology accepts the demonstration report and changes to the groundwater monitoring plan are 2 
necessary as a result, applicable updates to this groundwater monitoring plan will be made. An 3 
application for a permit modification will be submitted to Ecology within 45 days of Notification B 4 
(Section D.5.1) in accordance with WAC 173-303-645(10)(i)(iii); further details are provided in 5 
Section D.2.16. 6 

D.5.3 Corrective Action 7 

In the event that a demonstration report (Section D.5.2) is not made or Ecology does not accept the 8 
demonstration report, within 9030 days of Notification A (Section D.5.1): 9 

 The Permittee will submit an application for a permit modification to establish a corrective action 10 
program under WAC 173-303-645(11), including the following: 11 

 A detailed description of the corrective actions that will achieve compliance with the groundwater 12 
protection standard (WAC 173-303-645(10)(h)(iii)(A). 13 

 A groundwater monitoring plan that will demonstrate the effectiveness of the corrective action. 14 
The program may be based on a compliance monitoring program developed to meet 15 
WAC 173-303-645(10) (WAC 173-303-645(10)(h)(iii)(B). 16 

If needed, an extension to the permit modification submittal times will be requested.  17 

Permit Modification  18 

If a corrective action program becomes necessary, an application for a permit modification will be 19 
submitted to Ecology in accordance with WAC 173-303-645(10)(h)(ii), including a detailed description 20 
of the corrective action to bring the unit into compliance with the groundwater protection standard and a 21 
groundwater monitoring plan31 that demonstrates the effectiveness of the corrective action. An 22 
application for a permit modification will be submitted within 90 days of Notification A (Section D.5.1) 23 
in accordance with WAC 173-303-645(10)(h); further details are provided in Section D.2.16. 24 
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11-NWP-054, 2011, “Approval of the Single-Shell Tank System Dangerous Waste Permit Application 26 
Part A Form, Revision 13” (letter to Scott L. Samuelson, U.S. Department of Energy, Office 27 
of River Protection, and Charles G. Spencer, Washington River Protection Solutions, LLC, 28 
from Jane A. Hedges), Washington State Department of Ecology, Richland, Washington, 29 
June 3. Available at: https://pdw.hanford.gov/document/1106130183. 30 

40 CFR 265, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, 31 
Storage, and Disposal Facilities,” Code of Federal Regulations. Available at: 32 
http://www.ecfr.gov/cgi-bin/text-idx?SID=2cd7465519114fb3472b4864a0e3c42b&node=pt4033 
.26.265&rgn=div5. 34 

 265.93, “Preparation, Evaluation, and Response.” 35 

 Subpart F, “Ground-Water Monitoring.” 36 

 
30 Within 60 days if an engineering feasibility study has been submitted (WAC 173-303-645(10)(h)(ii)). 
31 May be based on a compliance monitoring plan to meet WAC 173-303-645(10). 



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.49 

40 CFR 268.48, “Land Disposal Restrictions,” “Universal Treatment Standards,” Code of Federal 1 
Regulations. Available at: https://www.govinfo.gov/content/pkg/CFR-2011-title40-2 
vol27/xml/CFR-2011-title40-vol27-part268.xml. 3 

CP-47631, 2018, Model Package Report: Central Plateau Groundwater Model, Version 8.4.5, Rev. 4, 4 
CH2M HILL Plateau Remediation Company, Richland, Washington. Available at: 5 
https://pdw.hanford.gov/document/0066449H. 6 

DOE/RL-91-52, 1992, U Plant Source Aggregate Area Management Study Report, Rev. 0, 7 
U.S. Department of Energy, Richland Operations Office, Richland, Washington. Available at: 8 
http://pdw.hanford.gov/document/D196110688. 9 

DOE/RL-2002-39, 2002, Standardized Stratigraphic Nomenclature for Post-Ringold-Formation 10 
Sediments Within the Central Pasco Basin, Rev. 0, U.S. Department of Energy, Richland 11 
Operations Office, Richland, Washington. Available at: 12 
https://pdw.hanford.gov/document/0081471H. 13 

DOE/RL-2009-74, 2011, Interim Status Groundwater Quality Assessment Plan for the Single-Shell Tank 14 
Waste Management Area U, Rev. 0, U.S. Department of Energy, Richland Operations Office, 15 
Richland, Washington. Available at: http://pdw.hanford.gov/document/1103070708. 16 

DOE/RL-2009-74, 2012, Interim Status Groundwater Quality Assessment Plan for the Single-Shell Tank 17 
Waste Management Area U, Rev. 1, U.S. Department of Energy, Richland Operations Office, 18 
Richland, Washington. Available at: http://pdw.hanford.gov/document/0091457. 19 

DOE/RL-2009-74, 2019, Interim Status Groundwater Quality Assessment Plan for the Single-Shell Tank 20 
Waste Management Area U, Rev. 2, U.S. Department of Energy, Richland Operations Office, 21 
Richland, Washington. Available at: https://pdw.hanford.gov/document/AR-03380. 22 

DOE/RL-2016-67, 2017, Hanford Site Groundwater Monitoring Report for 2016, Rev. 0, 23 
U.S. Department of Energy, Richland Operations Office, Richland, Washington. Available at: 24 
https://pdw.hanford.gov/document/0068229H. 25 

DOE/RL-2019-66, 2020, Hanford Site Groundwater Monitoring Report for 2019, Rev. 0, 26 
U.S. Department of Energy, Richland Operations Office, Richland, Washington. Available at: 27 
https://pdw.hanford.gov/document/AR-04023. 28 

DOE/RL-2019-74, 2020, Interim Status Groundwater Quality Assessment Plan for the Single-Shell Tank 29 
System, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, 30 
Washington. Available at: https://pdw.hanford.gov/document/AR-03908. 31 

DOE/RL-2019-74, 2022, Interim Status Groundwater Quality Assessment Plan for the Single-Shell Tank 32 
System, Rev. 1, U.S. Department of Energy, Richland Operations Office, Richland, 33 
Washington. Available at: https://pdw.hanford.gov/document/AR-21129. 34 

DOE/RL-2019-74, 2023, Interim Status Groundwater Quality Assessment Plan for the Single-Shell Tank 35 
System, Rev. 2, U.S. Department of Energy, Richland Operations Office, Richland, 36 
Washington. Available at: https://pdw.hanford.gov/document/AR-24169. 37 

DOE/RL-2020-59, 2021, Hanford Site RCRA Groundwater Monitoring Report for 2020, Rev. 1, 38 
U.S. Department of Energy, Richland Operations Office, Richland, Washington. Available at: 39 
https://pdw.hanford.gov/document/AR-16861.  40 



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.50 

ECF-200UP1-20-0022, 2020, Calculation of Temporal Trends and Confidence Limits for Chromium and 1 
Cyanide in Groundwater at Waste Management Area U, Rev. 0, U.S. Department of Energy, 2 
Richland Operations Office, Richland, Washington. Available at: 3 
https://pdw.hanford.gov/document/AR-04200. 4 

ECF-200W-20-0065, 2021, Groundwater Elevation Mapping for 200 West Area-Quarter 1 Calendar 5 
Year 2020, Rev. 0, Central Plateau Cleanup Company, Richland, Washington. Available at: 6 
https://pdw.hanford.gov/document/AR-10916. 7 

Ecology, EPA, and DOE, 1989a, Hanford Federal Facility Agreement and Consent Order, 2 vols., 8 
as amended, Washington State Department of Ecology, U.S. Environmental Protection 9 
Agency, and U.S. Department of Energy, Olympia, Washington. Available at: 10 
http://www.hanford.gov/?page=81. 11 

Ecology, EPA, and DOE, 1989b, Hanford Federal Facility Agreement and Consent Order Action Plan, 12 
as amended, Washington State Department of Ecology, U.S. Environmental Protection 13 
Agency, and U.S. Department of Energy, Olympia, Washington. Available at: 14 
https://www.hanford.gov/page.cfm/TriParty/TheAgreement/ActionPlan. 15 

Ecology Publication No. 97-407, 2014, Chemical Test Methods For Designating Dangerous Waste 16 
WAC 173-303-090 & -100, Hazardous Waste and Toxics Reduction Program, Washington 17 
State Department of Ecology, Olympia, Washington. Available at: 18 
https://fortress.wa.gov/ecy/publications/publications/97407.pdf.  19 

EPA 530/R-09-007, 2009, Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, 20 
Unified Guidance, Office of Resource Conservation and Recovery, U.S. Environmental 21 
Protection Agency, Washington, D.C. Available at: 22 
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P10055GQ.TXT.  23 

HNF-EP-0182, 2021, Waste Tank Summary Report for Month Ending April 30, 2021, Rev. 400, 24 
Washington River Protection Solutions, Richland, Washington. Available at: 25 
https://pdw.hanford.gov/document/AR-13930. 26 

Helsel, D.R., 2012, Statistics for Censored Environmental Data Using Minitab® and R, 2nd Edition, 27 
John Wiley & Sons, Hoboken, New Jersey. 28 

Lindsey, K.A., 1996, The Miocene to Pliocene Ringold Formation and Associated Deposits of the 29 
Ancestral Columbia River System, South-central Washington and North-central Oregon, Open 30 
File Report 96-8, Washington Division of Geology and Earth Resources, Washington State 31 
Department of Natural Resources, Olympia, Washington. Available at: 32 
http://www.dnr.wa.gov/Publications/ger_ofr96-8_ringold_formation.pdf. 33 

NAD83, 1991, North American Datum of 1983, as revised, National Geodetic Survey, Federal Geodetic 34 
Control Committee, Silver Spring, Maryland. Available at: 35 
https://www.ngs.noaa.gov/datums/horizontal/north-american-datum-1983.shtml. 36 

NAVD88, 1988, North American Vertical Datum of 1988, as revised, National Geodetic Survey, Federal 37 
Geodetic Control Committee, Silver Spring, Maryland. Available at: 38 
https://www.ngs.noaa.gov/datums/vertical/north-american-vertical-datum-1988.shtml. 39 



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.51 

PNNL-12261, 2000, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area and 1 
Vicinity, Hanford Site, Washington, Pacific Northwest National Laboratory, Richland, 2 
Washington. Available at: https://pdw.hanford.gov/document/0906180659.  3 

PNNL-13185, 2000, Groundwater Quality Assessment Plan for Single-Shell Tank Waste Management 4 
Area U at the Hanford Site, Pacific Northwest National Laboratory, Richland, Washington. 5 
Available at: http://www.pnl.gov/main/publications/external/technical_reports/PNNL-6 
13185.pdf.  7 

PNNL-13282, 2000, Groundwater Quality Assessment for Waste Management Area U: First 8 
Determination, Pacific Northwest National Laboratory, Richland, Washington. Available at: 9 
http://www.pnl.gov/main/publications/external/technical_reports/PNNL-13282.pdf.  10 

PNNL-13378, 2001, Results of Detailed Hydrologic Characterization Tests – Fiscal Year 1999, Pacific 11 
Northwest National Laboratory, Richland, Washington. Available at: 12 
https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-13378.PDF. 13 

PNNL-13404, 2001, Hanford Site Groundwater Monitoring for Fiscal Year 2000, Pacific Northwest 14 
National Laboratory, Richland, Washington. Available at: 15 
https://pdw.hanford.gov/document/D2743868. 16 
https://pdw.hanford.gov/document/D2786917.  17 

PNNL-13612, 2001, Groundwater Quality Assessment Plan for Single-Shell Tank Waste Management 18 
Area U, Pacific Northwest National Laboratory, Richland, Washington. Available at: 19 
https://pdw.hanford.gov/document/D2760703. 20 

PNNL-13858, 2002, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-West Area and 21 
Vicinity, Hanford Site, Washington, Pacific Northwest National Laboratory, Richland, 22 
Washington. Available at: 23 
http://www.pnl.gov/main/publications/external/technical_reports/PNNL-13858.pdf. 24 

PNNL-14753, 2006, Groundwater Data Package for Hanford Assessments, Rev. 1, Pacific Northwest 25 
National Laboratory, Richland, Washington. 26 
Part 1 available at: https://pdw.hanford.gov/document/0912020007.  27 
Part 2 available at: https://pdw.hanford.gov/document/0912020126. 28 

PNNL-15670, 2006, Hanford Site Groundwater Monitoring for Fiscal Year 2005, Pacific Northwest 29 
National Laboratory, Richland, Washington. Available at: 30 
http://www.pnl.gov/main/publications/external/technical_reports/PNNL-15670.pdf. 31 

RPP-15808, 2003, Subsurface Conditions Description of the U Waste Management Areas, Rev. 0, 32 
CH2M HILL Hanford Group, Inc., Richland, Washington. Available at: 33 
http://pdw.hanford.gov/document/0911240299.  34 

RPP-23403, 2016, Single-Shell Tank Component Closure Data Quality Objectives, Rev. 6, Washington 35 
River Protection Solutions LLC, Richland, Washington. Available at: 36 
http://pdw.hanford.gov/document/0075162H. 37 

RPP-35485, 2007, Field Investigation Report for Waste Management Area U, Rev. 0, CH2M HILL 38 
Hanford Group, Inc., Richland, Washington. Available at: 39 
http://pdw.hanford.gov/document/0080440H.  40 



WA7890008967 
Single-Shell Tank System Waste Management Area U 

Addendum D.52 

Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq. Available at: 1 
https://www.govinfo.gov/content/pkg/STATUTE-90/pdf/STATUTE-90-Pg2795.pdf. 2 

SGW-50907, 2011, Predicted Impact of Future Water-Level Declines on Groundwater Well Longevity 3 
within the 200 West Area, Hanford Site, Rev. 0, CH2M HILL Plateau Remediation Company, 4 
Richland, Washington. Available at: https://pdw.hanford.gov/document/0078753H. 5 

SGW-55438, 2013, Hanford Site Groundwater Monitoring for 2012: Supporting Information, Rev. 0, 6 
CH2M HILL Plateau Remediation Company, Richland, Washington. Available at: 7 
https://pdw.hanford.gov/document/0087999. 8 

SGW-60578, 2018, Engineering Evaluation Report for Single-Shell Tank Waste Management Area U 9 
Groundwater Monitoring, Rev. 0, CH2M HILL Plateau Remediation Company, Richland, 10 
Washington. Available at: https://pdw.hanford.gov/document/0064667H. 11 

WA7890008967, Hanford Facility Dangerous Waste Permit (Site-Wide Permit), Rev. 9, as amended, 12 
Washington State Department of Ecology, Richland, Washington. Available at: 13 
https://fortress.wa.gov/ecy/nwp/permitting/hdwp/rev/9/index.html.  14 

WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells,” Washington 15 
Administrative Code, Olympia, Washington. Available at: 16 
https://apps.leg.wa.gov/WAC/default.aspx?cite=173-160. 17 

WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, Olympia, 18 
Washington. Available at: http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303.  19 

303-400, “Interim Status Facility Standards.”  20 

303-645, “Releases from Regulated Units.” 21 

303-806, “Final Facility Permits.” 22 

303-830, “Permit Changes.” 23 

WAC 173-340-720, “Model Toxics Control Act—Cleanup,” “Groundwater Cleanup Standards,” 24 
Washington Administrative Code, Olympia, Washington. Available at: 25 
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-340-720. 26 

WHC-MR-0391, 1992, Field Trip Guide to the Hanford Site, Westinghouse Hanford Company, Richland, 27 
Washington. Available at: https://pdw.hanford.gov/document/D196136627. 28 

WHC-SD-EN-AP-012, 1989, 40 CFR 265 Interim-Status Ground-Water Monitoring Plan for the 29 
Single-Shell Tanks, Rev. 0, Westinghouse Hanford Company, Richland, Washington.  30 
Available at: https://pdw.hanford.gov/document/D195063122. 31 



WA7890008967 

Single-Shell Tank System Waste Management Area U 

Appendix DA-i 

Single-Shell Tank System Waste Management Area U  1 

Appendix DA 2 

Well Construction  3 



WA7890008967 

Single-Shell Tank System Waste Management Area U 

Appendix DA-ii 

 1 

This page intentionally left blank. 2 

  3 



WA7890008967 

Single-Shell Tank System Waste Management Area U 

Appendix DA-iii 

 1 

Contents 2 

DA.1  Introduction ............................................................................................................................... DA-1 3 

DA.2  References ................................................................................................................................ DA-19 4 

 5 

Figures 6 

Figure DA-1. Well 299-W18-40 Construction and Completion Summary ......................................... DA-4 7 

Figure DA-2. Well 299-W18-260 Construction and Completion Summary ....................................... DA-6 8 

Figure DA-3. Well 299-W19-41 Construction and Completion Summary ......................................... DA-9 9 

Figure DA-4. Well 299-W19-42 Construction and Completion Summary ....................................... DA-11 10 

Figure DA-5. Well 299-W19-44 Construction and Completion Summary ....................................... DA-13 11 

Figure DA-6. Well 299-W19-45 Construction and Completion Summary ....................................... DA-15 12 

Figure DA-7. Well 299-W19-47 Construction and Completion Summary ....................................... DA-17 13 

 14 

Tables  15 

Table DA-1.  Hydrogeologic Monitoring Unit Classification Scheme ............................................... DA-1 16 

Table DA-2.  Sampling Interval Information for Wells Within the WMA U Network ...................... DA-1 17 

Table DA-3.  Planned Location, Depth, and Screen Interval for Proposed Well  18 

Within the WMA U Network ........................................................................................ DA-3 19 

 20 

  21 



WA7890008967 

Single-Shell Tank System Waste Management Area U 

Appendix DA-iv 

 1 

This page intentionally left blank.2 



WA7890008967 

Single-Shell Tank System Waste Management Area U 

Appendix DA-1 

DA.1  Introduction 1 

This appendix provides the following information for the existing Waste Management Area (WMA) U 2 

groundwater monitoring wells: 3 

• Well name 4 

• Hydrogeologic unit monitored (the aquifer portion at the well screen perforation) (Table DA-1) 5 

• The following sampling interval information, as provided in Table DA-2: 6 

− Elevation at the top of the screen or perforated interval 7 

− Elevation at the bottom of the screen or perforated interval 8 

− Open interval length (i.e., difference between the top and bottom screen perforation elevations) 9 

− Drilling method 10 

For proposed wells, the following design information is provided in Table DA-3: 11 

• Well location 12 

• Drill depth 13 

• Well diameter 14 

• Screen interval depth 15 

• Sump and end cap interval 16 

Figures DA-1 through DA-7 provide construction and completion summaries for the existing network 17 

wells. 18 

Table DA-1. Hydrogeologic Monitoring Unit Classification Scheme 

Unit Description 

TU Top of Unconfined. Screened across the water table or the top of the open interval is within 1.5 m (5 ft) 

of the water table, and the bottom of the open interval is no more than 10.7 m (35 ft) below the water 

table. 

 19 

Table DA-2. Sampling Interval Information for Wells Within the WMA U Network 

Well Name 

Hydrogeologic 

Unit 

Monitored 

Elevation Top of 

Open Interval 

(m [ft] NAVD88) 

Elevation Bottom 

of Open Interval 

(m [ft] NAVD88) 

Open Interval 

Length  

(m [ft]) 

Drilling 

Method 

299-W18-40 TU 136.2 (446.9) 125.5 (411.9) 10.7 (35.0) Cable tool 

299-W18-260 TU 132.0 (433.0) 122.8 (403.0) 9.1 (30.0) Cable tool 

299-W19-41 TU 138.7 (455.1) 128.0 (420.0) 10.7 (35.1) Air rotary 

299-W19-42 TU 138.4 (454.0) 127.7 (418.9) 10.7 (35.1) Air rotary 

299-W19-44 TU 136.4 (447.7) 125.8 (412.7) 10.7 (35.0) Cable tool 

299-W19-45 TU 137.3 (450.6) 126.7 (415.7) 10.6 (34.9) 
Cable tool/air 

rotary 

I I 
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Table DA-2. Sampling Interval Information for Wells Within the WMA U Network 

Well Name 

Hydrogeologic 

Unit 

Monitored 

Elevation Top of 

Open Interval 

(m [ft] NAVD88) 

Elevation Bottom 

of Open Interval 

(m [ft] NAVD88) 

Open Interval 

Length  

(m [ft]) 

Drilling 

Method 

299-W19-47 TU 136.3 (447.3) 125.7 (412.3) 10.7 (35.0) Cable tool 

Reference: NAVD88, North American Vertical Datum of 1988. 

Note: Due to rounding and conversion of metric units, the computed open interval length based on the top and bottom 

elevations may differ slightly from the actual open interval length reported in the associated well summary sheet. 

TU = Top of Unconfined, as described in Table DA-1 

1 



 

 

A
p

p
en

d
ix

 D
A

-3
 

W
A

7
8

9
0

0
0

8
9

6
7

 

S
in

g
le-S

h
ell T

an
k

 S
y

stem
 W

aste M
an

ag
em

en
t A

rea
 U

 

Table DA-3. Planned Location, Depth, and Screen Interval for Proposed Well Within the WMA U Network 

Well 

Identification 

Easting*  

(m) 

Northing*  

(m) 

Surface 

Elevation  

(m [ft] 

NAVD88) 

Water Table 

Elevation  

(m [ft] 

NAVD88) 

Depth to 

Water  

(m [ft] bgs) 

Drill Depth  

(m [ft] bgs) 

Final 

Well 

Diameter  

(cm [in.]) 

Screen 

Interval  

(m [ft] bgs) 

Sump and End 

Cap Interval  

(m [ft] bgs) 

WMA-U_PW1 

(299-W18-261, 

D0016) 
566656.54 135140.85 TBD TBD TBD TBD TBD TBD TBD 

Reference: NAVD88, North American Vertical Datum of 1988. 

Note: Well coordinates are estimates and subject to modification based on final well location survey.  

*Coordinates are in Washington State Plane (south zone), NAD83, North American Datum of 1983; 1991 adjustment. 

bgs  = below ground surface 

TBD = to be determined 
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Figure DA-1. Well 299-W18-40 Construction and Completion Summary (1 of 2) 2 

• 

• 

Page I of 2-

WELL SUMMARY SHEET 05404 21 
Date: v13 I I''/ / o I 

Well ID: <:... ?. "3 "1.5 Well Name: :l.C\C\-Wl'S-'-1O 

Prepared By:c:...-n,. .. -.-- . \ L.11, u ~lk,.,l Date:,,~, •~lo, Reviewed By: /)l?Uk:P l-_p s Date: /0,40,,0 f 
Signature: 

I 

CONSTRUCTION DATA 
. 

GEOLOGIC/HYDROLOGIC DATA 1----------------~--------; Depth in f-------,,-----------------; 
Description Diagram 

BHl•EE-189 (12/97) 

Feet Graphic 
Log 

Lithologic Description 
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Figure DA-1. Well 299-W18-40 Construction and Completion Summary (2 of 2) 2 

WELL SUMMARY SHEET 
Page _;;i_ of ..3_ 

Date: oqt l <\101 

• Well ID: c:., ~ 3 o,,f; -

Prepared Byc..l"'\0..-r,-- ➔\ l i) tlhfh,r Date: oo.l ,.., 10 , Reviewed By: lJ (!, tt/eef::es ~ Date: /O//o/41 
Signature: /){(!"2_,/,..,., ,£17,4 

, 

coNs\-RUCTION DATA GEOLOGIC/HYDROLOGIC DATA 1---------------.---------1 Depth in 1------.------------ - -----i 

• 

Description Diagram 

l---s,...._: .... /ac..o~:,::_:"'";-,~=:...,,_es""';/'"'-s-7"""s,,!...L·~'--'-;.,,· oL-~ ill~ 
~~~:u!~~~~:~·:~~~w~2~:L~:~3-.l~;~~~•U~2~~~,-,p~' I! II II I I I I II I 

---------------; i ! ! i I I I I I i ! ! I 
1----

1

:~{~: ~~~: _: ~:~~:~:~;:~"~_,-_·~~?r_·; __ s_·_ .. ,_~'6 __ ,'()_ ~_~b~, I! I l ! i!lil ii 1 

l l l I l 111 l l I I I Al( +e M C>ut-c, 11' V CC<..l '11 r1 , 
q_,-(,L,(IA ~ i'-e..-. oved tr-C/1'>1 

All JeoU£ c11-e I 'j Feef 
L,,, f n u.? a .-c, '-'/;,ft r,, ,. fa.r e 

~ 

1---'--!.U...--=~-'-"-'=---=-:--"'----'-'~----'--''-'-----, I I II I I 1111 II I 

--- - ---------------, I l I I I I I I I l I I I 

!!'1111111!1 11 l----------------11 i I I I I I l i l I I 
[ ! ! [ ~ I i 1 ~ 1 [ ~ ~ 1----- ----- ------1 ~ l·l I l I 1 ~ I i I 11 

1------- -----------l I lrn I I I I I I! I 
I I l 1 Ill 1 l l l 1 l 

• 

1--------------------l ! 11 I I I i I i 11 i l 
.. - ii! iii!! i ! ii! 

I i I i I i I ~ ~ l ! l I i 

BHI-EE-189 (12/97) 

Feet Graphic 
Log Lithologic Description 

•Cf."-' o·-·. - •.:!~_'f:"J.~~.•/J•i~ l:,G4.,nd b. Q r01i..\Je \ ... ~ 

1,.:;~ <:,.. __ }/a('} _,,;11-" «•...-la .,._,.\/-,,-• 
' ... ~ 

-
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Figure DA-2. Well 299-W18-260 Construction and Completion Summary (1 of 3) 2 

\/'✓ELL SUMMARY SHEET 
Start Date: 8-20-2014 

Finish Date:11-25-14 
Page _1_c,f _3_ 

Well ID: C3925 Well Name: 299-W18-260 -·-·--------------------------·-------------------1 
Location: N ot WMA U Tank Farm Project: TPA M-24 Monitoring Wells 

~P--re:!p:..:a::..:re=-=d--b_,_y_: A:..:b::..:t~Jy __ W __ i--ck--.s ___ ----LD;...;a--1e--: _1--0---2--3--=2--01 __ 44 R:..:e::..:v..:.:ie:..;.w;.1:;1~:.:..·Jli, ~F~ )"":.i,1.\,;..;R.lln, FHBEB__.. _ Date: / - ? r-/_r 

Signature: C/t I.I.~_;- (L 1 ·, ,,._~ Signature: ~~-.. ' // 
CONSTRUCTION DATA v GEOLOGIC/HYDROLOGIC DATA 

t-------------,--------1 Depth 
in Feet Grapl1ic 

Log Description 

Tempora~y Casing Materials 

10 3/4" Carbon Steel 
(9 3/4" OQ 1 o 3/4" ID) 
0.0 ft -129.87' ft bgs 

8" Carbo:1 Steel 
(El 11/16"OD,3 3/4"1D) 

129.87 ft bgs-232.12 
r--- - - - - - -

Permanent Casing Materials 

4"Type 304 L sch 10s Riser 

2.00 ft ags-239.77 ft bgs 

4"T}1pe 304 L sch 1 Os 
Continuous wire wrap screen 

20 Slot 

239.77 ft bgs-269.77 ft bgs 

4"Type 304 L sch 1 Os Sump 
26_9]7 ft bgs-7.72.77 ft 1-igs 

Construction Materials 

Concrete 
Oft bgs-2.5 ft bgs 

Tvne Hf Portland Cement Grout 
2.5 ft bgs-14.10 ft bgs 

Granular Bentonite Crumbles 
14.1 Oft bgs-233.4 ft bgs 
3/8"Bentonite Pellets 

233.4 ft bgs-235.8 ft bgs 

16-30 Mesh Colorado Silica Sand 
235.8 ft bgs- 274.4 ft bgs 

3/4" Bentonite Hole Plug 
274.4 ft bgs- 322.2 ft bgs 

Natural Fill 
322.2 ft bgs-326.3 ft bgs 

Note: All temporary casing has 
been removed from the ground. 
All depths are reported in feet 
below ground surface (ft bgs) 
unless otherwise noted. 

Diagram Llthologic Description 

O -- ~1.Y?.~ 0'-4' Drill Pad, Sandy Gravel [sG] 

= :\"i/{}\ 4'-15'Sand [SJ 
:_: ;'·'. :·: :: . : -~ - :.;:;i,-;j",:..;:., ___________ __, 

:f'f:C10 15'-19' Sandy Gravel [sG] 

2
c: - t.~4. 19'-28' Gravel [GJ 
-· --i;;,·•KClr ---------1 

:~~~-,U.~>: 28'-33' Sandy Gravel [sG) 
- .. , ... · · : 1-------'----------l 

S';&'½ 33'-45' Sandy Gravel [sG] 

=1L:·~•:,~,~-,---------------t 
-1),•.,•·\(.)"i"Jl.t---------------i 

o; rA,:; 45'-48' Sandy Gravel [sG] 50 
--{):(./) 48'-58' Sand'-[5-]·-·---------i 

- .:·-:·::·:_':·::'/_:_:- ---- - ---------< --Hiii>. 58'-60' Si_lty __ Sa_n_d_[_m_S_J -----. 

_ (//.,:, 60'-78' ,;;and ['SJ 
:~:-.: ·, ... -. 

75 - <{/_:'::/:,i--------------
2,~~;..+'-78'-80' Sandy Silt [sM} 

- ;./~if 80'-85' Slightly Silty Sand [(m)SJ 

-- \\?]\:: 85'-90' Sand [SJ 

-i::;:c.f; 90'-95' Silty Sand [mSJ - ·-·-~ :~-· ... 
/ .:.<:':::,_' 95'-lOO'Sand [S] 

100- :::.;.::_:.:.:,__.· ------------­
?t.:?r;., 100'-103' Sandy Silt [sM] - ~ -~ ' ' ~.-------------
~ ·,.: ·· -~ 103'-105' Sand [SJ 

- ~¢ 105' -11 O' Silty Sand [mSJ 

- :,ZG_\'.: 110'-115' Sandy Silt [sM] 
- :...:..-:~-:..:i---------------, 

125_ -=-- 115'-117'Sand [SJ 

~==--==- 117'-131.4' Silt [M] 

- =,:;:'-' ;! 131.4'-136' C:aliche Silt [Ml 

_ ~=-~---=-·~ r--1_3_6_'-_14_5_'_G_ra_v_e_lly_S_i_lt_[g_M_] __ --1 
- 0-

- ~§f_:.r---------------, 
~--==- ·--· ~-- - ,.,-

A-6003-643 (03/03) 
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Figure DA-2. Well 299-W18-260 Construction and Completion Summary (2 of 3) 2 

W=LL SUMMA.RY SHEET 
Start Date: 8-20-2014 

. -;a; Page _?_of 3..._ 
Finish Date: / / -Z-5-lr ':1.J11 

Well ID: C8925 Well Name: 299-W18-260 1-------------------------- -·-·-----------·--------------, 
Location: N WMA U Tank Farm Proje::t: TPA M-24 Monitoring We:ls 

Prepared by: Abby Wicks Date: 10-23-2014 Reviewed by/]JJ MEHRER Date:/- 2t"- I g-

Signature: CJl J l ·~ Q 1 , ..... Signature: _#-,~?----
V ,,r 

GOflJSTRUCTION DATA 
~-------------.----------1 Depth 

in Feet Graphic 
Log 

GEOLOGIC/HYOROLOGIG DATA 

Description Diagram 

1::: :;i 
I·,, : '.i 
,>;: >i 

, ' ' 

'xi 

Lithologic Description 

oT.f'.-G 145'-155' Sandy Gravel [sGJ 
150 -~}3i/.~; 

.n------------------1 
155'-185' Gravel [G] 

~~~i----------------t _;-g_ 0.:6 ·185'-190' Sar.dy Gravel [sG) 
i :,_. :: O: •. '° 
t .. : o•O::-·· 

-c:/•6~~---------------1 
200 __ 4/g~~~ 190'-326.3'Sandy Gravel [sG) 

:~J~~--- I -~~:.El~ 
--b~~-~-C):->4·,----------------1 .. -.,,.o....;;.,_ 

•·~;:;~C,u,.:c.··;,..,._ _____________ __, 

it,)1-, ---------------! 
~~: Depth to water 236.6 ft bgs. 9/18/14 

·~ii~: -

I 
il 

,0.-60{)3-643 (03103) 
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Figure DA-2. Well 299-W18-260 Construction and Completion Summary (3 of 3) 2 

WELL SUMMARY SHEET 
Start Date: 8-20-2014 

~· ~, PagE- _3_ of _l_ 
Finish Date: I/ ·?/5-/1{ •-.11#11 

Well ID: C8925 Well Name: 299-W18-260 ------------------+ 
Location: N WMA U Tani< Farm Pro;ect: TPA lvl-24 Monitoring Wells 

Prepared l)y: Abby Wicks 

Signature: ~ /,Jd.,,.,.. 4 1 ::-
V -

CONSTRUCTION DATA 
1---------------,---------, Depth 

in Feet Graphic 
Log Description Diagram 

-
-

-
--
-
-

-
-

-
--

-

-

-
--

-
-
-

-

Date: /-2/-/.~ 

'3EOLOGIC/HYDROLOGIC DATA 

Lithologic Description 

190'-326.3' Silty Sandy Gravel [msGJ 

DTW 237.4' bgs 11 /25/14 

A-6003-643 (03103) 
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Figure DA-3. Well 299-W19-41 Construction and Completion Summary (1 of 2) 2 

0502374 
WELL CONSTRUCTION AND COMPLETION SUMMARY 

a. 
Cl 

~ 

~ 
!! 
u:: 

·l a. 

Drilling Sample 
Method: Air Rotary - TUBEX Method: 

Drilling Additives 
Fluid Used: Reverse Air Used: 

Driller's WA State 
Name: Willie Franklin LicNr: 

Drilling Company 
Company: Layne Christensen Location: 

Date Date 
Started: 17Sep98 Completed: 

Depth to Water: 220.35 ft 23Sep98 
(Ground surface) 

GENERALIZED Geologist's Log & 
STRATIGRAPHY Geophysical Logs 

0-0.1 ft: Asphalt 
0.1 - 14 ft: Silty sandy gravel 
14 - 22 ft : Sand 

22 - 39 ft : Sandy gravel 

39 - 43 ft : Gravelly sand 
43 - 47 ft: Sandy gravel 
47 - 54 ft: Gravelly sand 
54 - 81 ft: Sand 

81 - 84 ft : Sand (Fn) 
84 - 88 ft : Sand (Cse) 
88 - 91 ft : Sand (Fu) 
91 - 127 ft: Sand 

127 - 136 ft: Silty sand 

136 - 144 ft : Sandy silt - calcareous 

144 - 168 ft: Silty sandy gravel 

168 - 188 ft: Sandy gravel 

188 - 249 ft : Silty sandy gravel 
(Water Level= 220.35') 

249 - 253 ft : Silty sandy gravel - Fe staining 
253 - 264 .5 ft : Silty sandy gravel 

Grab/Split Spoon 

None 

Not Available 

Salt Lake City, Ut 

23Sep98 

- -
- -

--
--

- -

WELL TEMPORARY 
NUMBER: 299-W19-41 B8551 WELL NO: Not Allowed 

Coordinates: N Not documented 

Coordinates: E Not documented 

Start 
Card #: Not Available 

Elevation 
Ground Surface: Brass Marker 

Elevation of Reference Point: m 

Height of Reference Point Above 
Ground Surface: 
Depth of Surface Seal: 10.5 ft 
Type of Surface Seal: 4x4 Concrete Pad 

Fill Casing 
0-10.5ft: I 0-220.05ft: I 

9.125-inch hole : 4 inch : 
Cement Seal ,4" Sch.5 SS Csg., 

I 

I 

I 

I 

I 

10.5" 210.4 ft: I 

9.125-inch hole 1

1 

Bentonite Chips , 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

210.4 - 255.47 ft:', 
9.125-inch hole 

20/40 Silica Sand: 

Screen 

:220.05 - 255.14 ft 
I 

, 4 inch 
14" Wire Wrap SS 
: Screen .010 Slot 

255.47 - 264.5 ft :;255.14 - 255.47 ft: 
9.125-inch hole · 

20/40 Silica Sand 4 inch 
4" SS End Cap 

264.5 ft : Borehole drilled depth 

0 - 264.5 ft : 9.125-in. 8-5/8" CS Temp. 
Csg. set with TUBEX reverse air rotary 

~ ..... _________________ _ 
~ Drawing By: TGB 
§ Reference: Hanford Wells 
~ Revision: O 
t:: Revision Date: 25Sep98 
~ Print Date: 28Dec98 
a:L,;..;,;;~;;.;;;,;.;;.;. __ ;;.;.;;.;.;... ________ ..... ~---------------------------------
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Figure DA-3. Well 299-W19-41 Construction and Completion Summary (2 of 2) 2 

WELL DESIGNATION 

CERCLA UNIT 

RCRA FACILITY 

DEPTH DRILLED (GS) 

MEASURED DEPTH (GS) 

AVAILABLE LOGS 

DATE EVALUATED 

EVAL RECOMMENDATION 

LISTED USE 

CURRENT USER 

PUMP TYPE 

MAINTENANCE 

COMMENTS 

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS 
RESOURCE PROTECTION WELL· 299-W19-41 

: 299-W19-41 

: 264.5 ft 

: 255.47 

: Geologist & Geophysical Logs 

: Data not available 

: Data not available 

: Data not available 

: RCRA & Operations 

: Data not available 

: Data not available 

: 8-5/8" TUBEX Sys. 4-1/2" Reverse Cir. Drl. Pipe with Interchange 

TV SCAN COMMENTS : 

0.. 
(!) 

~ 

~ 
.!! 
u: 
1i ·e-
0.. 

en 
..,.,_ _______________ ., 
~ Drawing By: TGB 
~

0 

Reference: Hanford Wells 
LL Revision: O 
i:: Revision Date: 25Sep98 
§. Print Date: 28Dec98 CJ:L,,. _______________ ..._ ____________________________ _ 
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Figure DA-4. Well 299-W19-42 Construction and Completion Summary (1 of 2) 2 

0502376 
WELL CONSTRUCTION AND COMPLETION SUMMARY 

0.. 
(!) 

~ 

i 
.9! 
u: 

l 
it 

Drilling Sample 
Method: Air Rotary - TUBEX Method: 

Drilling Additives 
Fluid Used: Reverse Air Used: 

Driller's WA State 
Name: Willie Franklin LicNr: 

Drilling Company 
Company: Layne Christensen Location: 

Date Date 
Started: 31Aug98 Completed: 

Depth to Water: 219.56 ft 16Sep98 
(Ground surface) 

GENERALIZED Geologist's Log & 
STRATIGRAPHY Geophysical Logs 

0 - 0.7 ft: Backfill (gm 5) 
0.7-7ft:Sand 
7 - 15 ft: Sandy gravel 
15-119.5 ft: Silty sand 
15-16ft: Sand 
16 - 32.5 ft: Sandy gravel 
32.5 - 39 ft : Sandy gravel 
39 - 43.5 ft : Sandy gravel 
43.5 - 52 ft : Slightly silty gravelly sand 
52 - 53 ft : Sandy gravel 
53 - 71 ft : Sand 

71 - 79 ft : Sand 

79 - 84 ft : Slightly silty sand 
84 - 89 ft : Sand 
89 - 105 ft : Slightly silty sand 

119.5 - 138.5 ft: Silt 

138.5-141 ft: Caliche 
141 - 170 ft: Silty sandy gravel 

170 - 189 ft : Silty sandy gravel 

189 - 196 ft: Gravelly sand 

196 - 222 ft : Sandy gravel 

222 - 265.2 ft: Silty sandy gravel 

Grab/Split Spoon 

None 

Not Available 

Salt Lake City, Ut 

16Sep98 

WELL TEMPORARY 
NUMBER: 299-W19-42 B8553 WELL NO: Not Allowed 

Coordinates: N Not documented 

Coordinates: E Not documented 

Start 
Card #: Not Available 

Elevation 
Ground Surface: Brass Marker 

Elevation of Reference Point: m 

Height of Reference Point Above 
Ground Surface: 

Depth of Surface Seal: 10.2 ft 

Type of Surface Seal: 4x4 Concrete Pad 

Fill Casing 

0" 10.2 ft : 1 0" 220.28 ft : I 

9.125-inch hole 4 inch : 
Cement Seal ,4" Sch 5 SS Csg., 

I 

I 

I 

10.2 • 210.2 ft: I 

9. 125-inch hole ' 
Bentonite Chips : 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Screen 

1220.28 - 255.37 ft 

210.2 - 255.7 ft: : 
9.125-inch hole , 

20-40 Silica Sand: 

1

1 

4 inch 
, 4" Wire Wrap SS 
: Screen .010 Slot 

255.7 - 265.2 ft: 1255.37 - 255.7 ft:' 
9.125-inch hole ' 4 inch ' 

20-40 Silica Sand 4" SS End Cap 

265.2 ft : Borehole drilled depth 

0 - 265.2 ft: 9.125-in. 8-5/8" CS Temp. 
Csg. 

~1-------------------, i Drawing By: TGB 
~ Reference: Hanford Wells 
(r. Revision: 0 
" Revision Date: 21 Sep98 
} 1...P;,.r;.;;in;;,;t~D;;.;a;;.;t.;;.e;_: _...;;2.;;.8.;;.D.;;.e.;;.c9;.,8;;,_ _______ ..&. _______________________________ _ 
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Figure DA-4. Well 299-W19-42 Construction and Completion Summary (2 of 2) 2 

WELL DESIGNATION 

CERCLA UNIT 

RCRA FACILITY 

DEPTH DRILLED (GS) 

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS 
RESOURCE PROTECTION WELL - 299-W19-42 

: 299-W19-42 

: 265.2 ft 

MEASURED DEPTH (GS) : 

AVAILABLE LOGS 

DATE EVALUATED 

EVAL RECOMMENDATION 

LISTED USE 

CURRENT USER 

PUMP TYPE 

MAINTENANCE 

COMMENTS 

: Data not available 

: Data not available 

: Data not available 

: Data not available 

: RCRA & Operations 

: Data not available 

: Data not available 

: 8-5/8" TUBEX Sys. 4-1/2" Reverse Cir. Drl. Pipe with interchange 

TV SCAN COMMENTS : 

a.. 
(!) 

'.'.l 

~ 
~ 
u: 

-I 
a.. '.'.J.,_ _______________ ., 

~ Drawing By: TGB 
§ Reference: Hanford Wells 
~ Revision: O 
t:: Revision Date: 21Sep98 ! L.,;,P..;,r,;;.in.;.t ;.D.;;,at..;,e.;..: __ 2s_D_e_c_s_s _______ ..a., ____________________________ _ 
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Figure DA-5. Well 299-W19-44 Construction and Completion Summary (1 of 2) 2 

0540340 
WELL CONSTRUCTION AND COMPLETION SUMMARY 

DnWng Sample 
Method: Cable Tool Method: 

Drilling Addit;ves 
Fluid Used: None Used: 

Drillers WA State 
Name: K. Olson Lie Nr: 

Dr!Uing Company 
Company: RSI Location: 

Date Date 
Started: 05Sep01 Completed: 

Depth to Water: 230.9 ft 05Sep01 
(Ground surface) 

GENERALIZED 
STRATIGRAPHY 

Geologist's Log 

0 - 2.5 ft : Sandy Gravel (Sg) 
2.5 - 7 ft : grave ly Sand (gSJ 
7 - 11 ft : sandy Gravel (sG) 
11 - 19 ft . graveUy Sand (gS) 
19 - 31 ft : silty sandy Gravel (MSG) 
31 - 38.5 ft : sandy Gravel (sG) 
38.5 • 44 ft : gravelly Sand (gS) 
44 - 45.5 ft· sandy Gravel (sGJ 
45.5 - So ft : cemented silty Gravel 
50 - 52 fl : gravelly Sand (gS) 
52 - 58 fl : Sand (S) 
58 - 59.2 ft : Sill (m) 
59.2 - 67 ft : Sand (S) 
67 - 67 .5 ft : sandy Sill (sm) 
67.5 - 68 ft : Silt (m) 
68 - 69 ft : Sand (S) 
69 - 70.5 ft : Silt (m) 
70.5 - 81 .5 ft : Sand (S) 
81.5 - BB fl : sandy Sill (sm) 
88 - 97.5 fl : sity Sand {mS) 
97.5 - t03 ft : Sand (S) 
103 - 131.8 ft : silty Sand (mS) 
131.8 - 144.5 ft : Silt (m) 

144.5 - 150.5 fl : Caliche 
150.5- 155 fl : slightly silty gravelly sand 
155 - 233 ft : silly sandy Gravel 

233 - 234.45 ft ; cemented silty sandy gravel 
234.5 - 267.5 fl: silty sandy Gravel (msG) 

267.5 • 269.5 l't : cemenled silty sandy gravel 
269.5 - 272 ft : silly sandy Gravel (msG) 

WELl TEMPORARY 
Grab/Split Spoon NUMBER: 299-W19-44 C3393 WELL NO: Not Allowed 

raw water Coordinates: N Not documented 

Data not available COO(dinates: E Not documented 

Start 
Woodland, Ca. Card#: R 

13Sep01 

I 

'. 

' . 
.. . . 
. , 
'. 

Elevation 
Ground Surface: 

-~~ . . . , . .. . ... 
.. 4.,.,, ... . , . ... ... ' , . ... .. ' .. 4.: ,.IL-

.. ◄ ,.,"' .. 

.. ◄ ... ., .. . ', 

272 ft : Borehole drilled depth 

0 - 61 ft : 12-in. Cable Tool 11-314" CS 
Temp csg 

61 - 272 ft : 9-in . Cable Tool 8-5/8" CS 
Temp csg 

Elevation of Reference Point: m 

Height of Refe rence Point Above 
Ground Surface: 

Depth of Surface Seal: 10.3 ft 
Type of Surface Seal: 4x4 Concrete Pad 

Casing 

0 - 229.9 ft: 
Fill 

0- 10 .3 ft : 
12-inc h hole 

Cement Surface 
Seal 

4 inch i 
304L SS sch 5 ; 

10.3- 61 ft : 
12-inch hole 

Bentonite 
crumbles 

61 - 231 .3 lt : 
9-inch hole 
Bentonite 
crumbles 

! 

' 

; 

i 
; 

213.3 - 218.9 ft: · 
9-inch hole 

1/4" Bentonite 
Pellets ; 

218.9 - 266.9 ft: 
9-inch hole 

10/20 Silica Sand 

csg 

266.9 - 272 ft : 264.9 - 266.9 ft : 
9-inch hole 4 inch 

10/20 Silica Sand 304L SS Sump 

! 

i 

i 
; 

; 

; 

Screen 

229.9 - 264.9 ft: 
4 inch 

304L SS Wire 
Wrap ,020 s lot 

scrn 

jt------------------, 
fl! ~ Drawing By: JEA 

e Reference: Hanford Wells 
~ Revision: 0 
5 Revision Date: 180ct01 i L-P_r_in_1_D_a_1_e_: __ 2_4_o_c_t0_1 ________ _,_ _______________________________ ..... 
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Figure DA-5. Well 299-W19-44 Construction and Completion Summary (2 of 2) 2 

u, 

WELL DESIGNATION 

CERCLA UNIT 

RCRA FACILITY 

DEPTH DRILLED (GS) 

MEASURED DEPTH (GS) 

AVAILABLE LOGS 

DATE EVALUATED 

EVAL RECOMMENDATION 

LISTED USE 

CURRENT USER 

PUMP TYPE 

MAINTENANCE 

COMMENTS 

1V SCAN COMMENTS 

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS 
RESOURCE PROTECTION WELL - 299-W19-44 

299-W19-44 

272.0 ft 

266.9 13Sep01 

Geologist & Geophysical 

Data not available 

Data not available 

RCRA Monitoring 

RCRA & Operations 

Not Documented 

Data not available 

Cable Tool 11-3/4" Temp CS csg to 61 ft, 8-518" temp Cs csg to 272 ft 

i 1-D-r_a_w-in_g_B_y_: __ J_EA _________ _, 

g Reference: Hanford Wells 
~ Revision: 0 
" Revision Date: 18Oct01 
i Print Date: 24Oct01 
O: L....,;...;..;;.;.. _____________ .._ _____________________________ ...., 
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Figure DA-6. Well 299-W19-45 Construction and Completion Summary (1 of 2) 2 
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Figure DA-6. Well 299-W19-45 Construction and Completion Summary (2 of 2) 2 
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Figure DA-7. Well 299-W19-47 Construction and Completion Summary (1 of 2) 2 
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Figure DA-7. Well 299-W19-47 Construction and Completion Summary (2 of 2) 2 

WELL SUMMARY SHEET 
Start Date 0 Page..;i._of...d._ 

Well Name 
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t---------------,r--------t Depth in t---,------------------t 
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 1 

Groundwater elevation contours, flow rate, and flow direction from Section 3.11 and Figure 3-14 in DOE/RL-2021-50, 2 
2022, Hanford Site RCRA Groundwater Monitoring Report for 2021, Rev. 0, U.S. Department of Energy, Richland 3 
Operations Office, Richland, Washington. Available at: https://pdw.hanford.gov/document/AR-18958.  4 
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Terms 1 

DQO data quality objectives 

Ecology Washington State Department of Ecology 

SST single-shell tank 

WMA waste management area 
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DC.1 Introduction 1 

This appendix provides the source of the chemicals that are associated with the Single-Shell Tank (SST) 2 
System unit and the evaluation of those chemicals to identify waste constituents for monitoring at waste 3 
management areas (WMAs) within the SST System unit (hereinafter referred to as SST WMAs), as 4 
appropriate.  5 

The waste constituents for monitoring and evaluation at SST WMAs were determined based on the 6 
chemical constituents identified in the data quality objectives (DQO) for SST component closure at the 7 
SST farms (RPP-23403, Single-Shell Tank Component Closure Data Quality Objectives) plus additional 8 
chemicals included at the discretion of the Washington State Department of Ecology (Ecology). Three 9 
types of data were identified for SST component closure: volume data, chemical constituent 10 
concentrations, and radiological constituent concentrations (Chapter 4 in RPP-23403). The chemical 11 
parameters needed to support SST component closures and associated risk assessments included major 12 
constituent categories that can be analyzed by specific analytical methods: inorganics, semivolatile 13 
organic compounds, and volatile organic compounds (Section 4.1 in RPP-23403). Specific or “primary” 14 
constituents were identified from the SST System Part A Form and underlying hazardous constituents 15 
(40 CFR 268.48, “Land Disposal Restrictions,” “Universal Treatment Standards”). “Secondary” 16 
constituents (constituents that can be detected with the prescribed analytical methods but are not on the 17 
primary list) would be added to the primary list in the event it affected the risk assessment. Each of the 18 
primary and secondary chemical constituents in RPP-23403 were evaluated to identify waste constituents 19 
for final status monitoring at SST System WMAs. 20 

DC.2 Evaluation of Chemical Constituents for Single-Shell Tank Closure  21 

The objective of final status groundwater monitoring is to monitor for releases of dangerous waste(s), or 22 
the concentrations of dangerous waste constituent(s) that are known to have impacted groundwater, from 23 
a regulated unit. However, not every constituent prescribed as a data need for SST closure is a dangerous 24 
waste. Therefore, the primary and secondary chemical constituents identified in Tables 4-1, 4-2, 4-3, 4-5, 25 
and 4-6 in RPP-23403 were evaluated to identify dangerous wastes. Polychlorinated biphenyls were 26 
identified as primary constituents in Section 4.1.1.1 of RPP-23403 (p. 12) and were similarly evaluated. 27 
The primary and secondary constituents were then compared to the following:  28 

 Dangerous wastes that were identified from the waste codes in the SST System Part A Form in 29 
WA7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, 30 
Dangerous Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste 31 
(11-NWP-054, “Approval of the Single-Shell Tank System Dangerous Waste Permit Application 32 
Part A Form, Revision 13”)  33 

 Constituents in Appendix 5 of Ecology Publication No. 97-407, Chemical Test Methods For 34 
Designating Dangerous Waste WAC 173-303-090 & -100 35 

The primary and secondary SST closure constituents that are also present in either the SST System Part A 36 
Form or Appendix 5 of Ecology Publication No. 97-407 were identified and evaluated for use in final 37 
status groundwater monitoring at SST WMAs.  38 






















































