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LEGAL DISCLAIMER
This report was prepared as an account of work sponsored by an agency of
the United States Government. Neither the United States Government nor
any agency thereof, nor any of their employees, makes any warranty,
express or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or any third party's use or the results of such use
of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof or its contractors or subcontractors. The
views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof. 

This report has been reproduced from the best available copy. 

Printed in the United States of America 
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100-HR-3 CY2019 P&T Highlights

• 100-HR-3 Operable Unit (OU) DX and HX Pump & Treat (P&T) 
Systems

– Treated 605 million gallons of groundwater [compared to 747 million 
gallons in Calendar Year (CY) 2018]

– Removed 54.7 kg of Cr(VI) (compared to 55.9 kg in CY2018)
• 24.1 kg by DX and 30.6 kg by HX

• 24.6 kg from Ringold upper mud (RUM) aquifer (90% by HX System) and 
30.1 kg from unconfined aquifer

• River “Protected” Shoreline Length
– In 100-D Area, decreased from 3,100 m (94%) in 2018 to 2,300 m 

(70%) in 2019 primarily due to elevated Cr(VI) concentrations near 
the shore outside the influence of the P&T system 

– In 100-H Area, increased from 3,800 m (86%) in 2018 to 4,100 m
(93%) in 2019
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River Protection Measurements, 2018 - 2019

Shore-line 
Area, 

Length (m) CY

Maximum 
Shoreline 

Concentration 
(µg/L) a

Protected, 
m (%)

Protected, 
Action May 

Be Required, 
m (%)

Not 
Protected, 

m (%)
100-D, 
3,300

2018 17 3,100 
(94%)

100 (3%) 100 (3%)

100-D, 
3,300

2019 14.5 2,300
(70%)

400 (12%) 600 (18%)

100-H, 
4,400

2018 25 3,800 
(86%)

400 (9%) 200 (5%)

100-H, 
4,400

2019 20.3 4,100 
(93%)

200 (5%) 100 (2%)

a  Aquifer tube samples
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100-D Area River Protection, 2018 vs. 2019

Source: ECF-HANFORD-19-0011, Rev. 0 Source: ECF-HANFORD-20-0047, Rev. 0
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100-H Area River Protection, 2018 vs. 2019

Source: ECF-HANFORD-19-0011, Rev. 0 Source: ECF-HANFORD-20-0047, Rev. 0
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2019 Remedial Systems Well Changes, 
100-HR-3 OU

100..t!R-3 RemUl31 System 
wen cn~nge~ 2019, 

2019 Conneclad Wells: 

T OX ln)eetlon Well 
• HX Exlractian V\t,III 
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Summary of Planned Fiscal Year (FY)20 Remedial Process 
Optimization (RPO) Scope, Unconfined Aquifer

• Disconnect four injection wells in 100-H Area to optimize recovery by 
extraction wells and allow redistribution of injection water (complete 
in FY2020)

• Align extraction well 199-H3-4 to injection well south of 100-H Area 
to prevent Cr(VI) plume migration to the river

• Connect well 199-D5-160 as an extraction well at 100-D South 
plume to increase Cr(VI) mass removal at hot spot

• Realign three extraction wells 199-H1-3, 199-H4-77, and 199-H4-80 
to injection for Cr(VI) plume control in the Horn

• Disconnect extraction well 199-D4-101 near ISRM barrier – no 
longer within Cr(VI) plume and is operationally turned off since 2018 
due to biofouling
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Summary of Planned FY20 RPO Scope, Unconfined 
Aquifer (cont’d)

100-HR-3 Remedial System Well Changes 2020 

2020 Connected Wells : 

DX Extraction Well 

'v DX Injection Well 

't" HX Injection Well 

2020 Disconnected Wells: 

• DX Extraction Well 

't" HX Injection Well 

Well prefix '199-' omitted 

- Pump and Treat Buildings 

- Facilities 
V\faste Site 

Groundwater Operable 
Unit Boundary 

C Former Operational Area 

-- Roads 

2019 Hexavalent Chromium 
Plume (September - December) 
DRAFT 

D <10µg/L 

D ;,10 and <20 µg/L 

- ;,20 and <48 µg/L 

O ;e4Bµg/L 

0 025 0.5 0.75 km 

0 025 

H4-77-"' 

100-HR-3 

116-H-6 S 
' I 

Evaporal,ion 

I 

• 

116-H-7 
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Summary of Planned FY20 RPO Scope, RUM Aquifer

• Install one RUM extraction well (699-97-47D) in the 
Horn area to increase Cr(VI) mass removal and plume 
control

• Install eight monitoring wells to delineate Cr(VI) plumes 
in the RUM aquifer

– five in western RUM plume northeast of 100-D Area

– two between the Horn and 100-H Area

– one south of 107H Retention Basin

• Three wells drilled in FY20 and six in FY21
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Summary of Planned FY20 RPO Scope, RUM 
Aquifer (cont’d)

100-HR-3 Remedial System Well Changes for FY20 

.A. New RUM Extraction Well 

♦ New RUM Monitoring Well 

Well pre fix '199-' omitted 

- Pump and Treat Buildings 

- Facilities 

waste Site 

Groundwater Operable 
Unit Boundary 

C:. Former Operational 

.I 

DX Transfer , 
Bldg #1 r,,-------,.,.,_ 

Hexavalent Chromium Average 
in 2019 RUM 

O s10 (µg/L) 

D 10 - 20 (µgl l} 

- 20 - 48 (µgl l } 

0 48 - 100 (µg/L) 

0 100-480 (µg/L) 

-- Roads 

0 0.25 0.5 0.75 km 

0 0.25 0.5 mi 
I 

CHSG'/J20200268 

ldg #2 , 

• 
Trench 

HX Process Bldg.'-

116-H-6 
Evaporation 

' Ii 
11 

L--

116-H-7 
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FY21 RPO Scope Planned for 100-HR-3

• Unconfined Aquifer
– Realign four extraction wells 199-H1-32, 199-H1-33, 199-H-34, and 199-H1-

35 to injection wells to inhibit migration of Horn Cr(VI) plume to the river

– Install one extraction well D0212 in the Horn Cr(VI) plume upgradient
(inland) of the four realigned extraction wells

– Install two monitoring wells C9935 and C9718 downgradient of the 100-D 
South plume (to be converted to extraction wells in the future)

• RUM Aquifer
– Install one extraction well D0213 north of 183-H Solar Evaporation Basins

– Install two monitoring wells D0214 and D0215 in 100-H Area to delineate 
RUM Cr(VI) plume

CH2MHILL 
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FY21 Proposed Well Realignments, 100-HR-3 OU

115------

. l (H1-20) 

~ 2(H 1-21) 

2019 Hexavalent Chromium Plume 
(August - December) 
'Y FY21 Rea lignments From Extraction lo Injection 

0 Type 1 Control Point t 
• HX Extraction Well 
T HX Injection Well 

Well label = Concentration µg/L (Well Name) 
Well Prefix '199-' omitted. 

October 2019 Groundwater 
-- Contour m (NAVD88) 

Hexavalent Chromium Plume (DRAFn 

1111 ~10 and <20 µg/L o 100 200 m 

1111 ~20 and <48 µg/L I I I I 
0 250 500 750 ft 
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FY21 Proposed New Wells, Unconfined Aquifer

100-HR-3 Remedial System Well Changes for FY21 

• Proposed Extraction We ll 

• Proposed Monitoring Well 

Wel l prefix '1 99-' omitted 

- Pump and Treat Buildings 

- Faci lities 
Waste Site 

Groundwater Operable 
Unit Boundary 

C.... Former Operational Area 

2019 Hexavalent Chromium Plume 
(DRAFT) (September - December) 

D <10µg/L 
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- :!:20 and <48 µg/L 

O MBµg/L 

-- Roads 
0 0.25 0.5 0.75 km 

0 0.25 
I 
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116-DR-9 
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Tzench I 
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FY21 Proposed New Wells, RUM Aquifer

100-HR-3 Remedial System Well Changes for FY21 

,6. Proposed Extraction Well 

• Proposed Monitoring vVell 

Well prefix '199-' omitted 

- Pump and Treat Buildings 

- Faci lities 

Waste Site 

Groundwater Operable 
Unit Boundary 

C... Former Operational Area 

Hexavalent Chromium Average 
in 2019 RUM 

O s10 (µg/ L) 

0 10 - 20 (µg/ L) 

- 20 - 48 (µgll ) 

0 48 - 100 (µgill 

0 100 - 480 (µ g/L) 

-- Roads 

0 025 0.5 0.75 km I 
CHSGW202002S7 

HX Process Bldg. '-.. 

100-HR-3 

I 
116-H-6 S 

fopo,aU;1 
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Investigate Uppermost RUM Aquifer

• Drill New RUM Wells
– 8 Wells in 2019, 9 Wells in 2020, and 3 Wells in 2021

• Incorporate RUM Aquifer into 100 Areas Model (FY2021)

• Pacific Northwest National Laboratory (PNNL) Field Studies
– Electrical Resistivity Tomography (ERT), Pumping Tests (2019, PNNL 

report pending)

– Tracer Tests (Conducted in Fall 2020)

• Geochemical Evaluations
– General Chemistry (2019-2020, SGW-64254_ID)

– Multivariate Analysis (2020, SGW-64671_ID)

• RUM Cr(VI) plume and water-level surface maps in 2019 
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