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Date Start/Finish: 4/9/14 Northing: Well/Boring ID: CS-1
Drilling Company: National EWP Easting:
Driller's Name: Matt Caine Casing Elevation: Client: Homestake Mining Company
Drilling Method: Hollow Stem Auger
Auger Size: 8 inch Borehole Depth: 81 feet bgs Location: Homestake Mining Facility
Rig Type: CME 85 Surface Elevation: Grants, New Mexico
Sampling Method: Split Spoon

Descriptions By: Ben McKenna
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Grout boring (0-" -- 81' bgs)
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Remarks: bgs = below ground surface; ft = feet; P.G. = professional geologist;
PID = photoionization detector; USCS = United Soil Classification System; PVC

AR ~ADlIS polyvinyl chloride;

Iifle IiU Stratigraphic descriptions listed as a percentage of (gravel, sand, silt, clay)

e urn er:muuuu I zu.uuuo emp a :
Data File:boring_ýwell HandA 2007 analytical Date:5/30/2014 T. Rodriquez Page: 1 of 2



Date Start/Finish: 4/9/14 Northing: Well/Boring ID: CS-I
Drilling Company: National EWP Easting:
Driller's Name: Matt Caine Casing Elevation: Client: Homestake Mining Company
Drilling Method: Hollow Stem Auger
Auger Size: 8 inch Borehole Depth: 81 feet bgs Location: Homestake Mining Facility
Rig Type: CME 85 Surface Elevation: Grants, New Mexico
Sampling Method: Split Spoon

Descriptions By: Ben McKenna
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Silty Sand (0,80,20,0), brown (7.5YR 5/4), wet, loose, well sorted, medium to
fine grained

Silty Sand (0,80,20.0). brown (7.SYR 5/4), wet, loose, well sorted, medium to
Silty Sand (0,80,20,0), brown (7.5YR 5/4), wet, loose, well sorted, medium to
fine grained

Silty Sand (0,80,20,0), brown (7.5YR 5/4), wet, loose, well sorted, medium to
fine grained

Silty Sand (0,80,20,0), brown (7.5YR 4/4), wet, loose, well sorted, medium to
fine grained

Silty Sand with Clay (0,50,30,20), brown (7.5YR 5/4), loose, wet, well to
moderately sorted, medium to fine grained

Silty Clay with Sand (0,20,25,55), brown (7.5YR 5/3), firm, wet, low plasticity,
fine grained

Silty Clay with Sand (0.25,30,45), brown (7.5YR 5/3), firm, wet, low plasticity,fiegrained/

Silty Sand (0,80,20,0), brown (7.5YR 5/3), loose, wet, well sorted, medium
grained

Not Logged

I Sity Sand with Clay (0,50,20,30), brown (7.5YR 413), loose, wet, moderately
sorted, fine to medium grained, stiff, low plasticity

U

Sandy Clay with Silt (0,40,10,50), brown (7.5YR 4/4), loose, wet, moderately
sorted, fine to medium grained, firm, low plasticity

Silty Sand with Clay (0,65,20,15), brown (7.5YR 4/4), wet, loose, moderately
sorted, fine to medium grained, stiff, low plasticity (Silica Sand noted)

I

ARCADIS

Remarks: bgs = below ground surface; ft = feet; P.G. = professional geologist;
PID = photoionization detector; USCS = United Soil Classification System; PVC
polyvinyl chloride;

Stratigraphic descriptions listed as a percentage of (gravel, sand, silt, clay)

Project Number:AO000120.0005 Template:
Data File:boringwell HandA 2007 analytical Date:5/30/2014 T. Rodriquez Page: 2 of 2



Date Start/Finish: 4/9/14 Northing: Well/Boring ID: CS-2
Drilling Company: National EWP Easting:
Driller's Name: Matt Caine Casing Elevation: Client: Homestake Mining Company
Drilling Method: Hollow Stem Auger
Auger Size: 8 inch Borehole Depth: 95 feet bgs Location: Homestake Mining Facility
Rig Type: CME 85 Surface Elevation: Grants, New Mexico
Sampling Method: Split Spoon

Descriptions By: Ben McKenna
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Remarks: bgs = below ground surface; ft = feet; P.G. = professional geologist;
PID = photoionization detector; USCS = United Soil Classification System; PVC =
polyvinyl chloride;

ARCADIS~ Stratigraphic descriptions listed as a percentage of (gravel, sand, silt, clay)
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Date Start/Finish: 4/9/14 Northing: Well/Boring ID: CS-2
Drilling Company: National EWP Easting:
Driller's Name: Matt Caine Casing Elevation: Client: Homestake Mining Company
Drilling Method: Hollow Stem Auger
Auger Size: 8 inch Borehole Depth: 95 feet bgs Location: Homestake Mining Facility
Rig Type: CME 85 Surface Elevation: Grants, New Mexico
Sampling Method: Split Spoon

Descriptions By: Ben McKenna

C.

E E 0.0 E
"z > Z t gDE "h"piWell/Boring

Stratigraphic Description Construction

Q.. 0P _ 0_o

W '" E E 4) _ C

55 55 0 No Recovery- 5 -5 " 1 05
1 5 Silty Sand with Clay (0,60,25,15), light brown (7.5YR 6/4), wet, loose,

- 2 MA 1.5 . moderately sorted, fine grained
58.5

0 Silty Sand (0,80,20.0), brown (7.5YR 5/3), wet, loose, well sorted, medium to

-60 -60 - 59.5- 1.5 fine grained

3 L'&-- 1.5 No O Recovery
62.5

Silty Sand (0,80,20,0), brown (7.5YR 5/3), wet, loose, well sorted, medium to
4 625- 1.5 fine grained

5 64.5

65 -65- 64.5- 1.5 Silty Sand (0,80,20,0), brown (7.5YR 5/3), wet, loose, well sorted, medium to

66.5 fine grained

6 66.5- 1.5 Clayey Sand with Silt (0.50,15.35), brown (7.5YR 5/3). loose, wet, moderately
68.5 sorted medium to fine grained

7 68.5- 1.5 Sandy Clay with Sand (0,35.15,50), brown )7.5YR 5/4), wet, stiff. low plasticity,
-70 -70 - 70.5 fine grained

8 1.5 Clay (0,0,0,100), Brown (7.5YR 5/4), very stiff, moist, no plasticity

- raneSilty Sand (0,90,10,0), brown (7.5YR 5/3), wet, loose, very well sorted, medium/

-75 -75- 75- 1.5 Not Logged
-77
-Sandy Clay with Sift (0.25,20,55), brown (7.5YR 4/2), wet, firm, low plasticity,

9 77- 1.5 fine to medium grained
- 79

10 79- 1.5 Clay (0,0,0,100), brown (7.5YR 5/3), wet, very stiff, no plasticity
80 -80.4 81

Silty Clay (0,0,25,75), brown (7.5YR 5/3), firm to soft, wet, low to medium
11 81- 1.5 \plasticity

83
Silty Sand with Clay (0,60,25,15), Brown, (7.5YR 5/3), loose, wet, well sorted,

12 83- 1.5 . fine to medium grained
85

-85 -85- 13 85- 1.5 Silty Sand (0.80,20,0), Brown, (7.5YR 5/3), loose, wet, well sorted, medium to
" 87 fine grained

14 87- 1.5 C Clayey Sand with Silt (0.60,15,25). Brown (7.5YR 5/3), loose, wet, moderately
89 . sorted, fine to medium grained

S- 15 89- 1.5 Silty Clay (0,0,15,85) Brown (7.5YR 4f2), moist, stiff, low plasticity

16 91- 1.5 . Silty Sand with Clay (0,40,20,40) Brown (7.5YR5/3), wet, loose, poorly sorted,

17 93- 1.5 Silty Sand (0,75,20,5) Brown, (7.5YR 4/4), wet, loose, moderately sorted, fine
95 grained, trace clays

-9 18S"yad g
-- 95 - 8- Silty Sand (5.90,5.0) Brown (7.5YR 4/3), wet, loose, very well sorted, medium

grained, trace gravels

Remarks: bgs =below ground surface; ft = feet; P.G. = professional geologist;
PID = photoionization detector; USCS = United Soil Classification System; PVC =

polyvinyl chloride;

rArrCr Stratigraphic descriptions listed as a percentage of (gravel, sand, silt, clay)
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Date Start/Finish: 4/9/14 Northing: Well/Boring ID: CS-3
Drilling Company: National EWP Easting:
Driller's Name: Matt Caine Casing Elevation: Client: Homestake Mining Company
Drilling Method: Hollow Stem Auger
Auger Size: 8 inch Borehole Depth: 88 feet bgs Location: Homestake Mining Facility
Rig Type: CME 85 Surface Elevation: Grants, New Mexico
Sampling Method: Split Spoon

Descriptions By: Ben McKenna
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Remarks: bgs = below ground surface; ft = feet; P.G. = professional geologist;
PID = photoionization detector; USCS = United Soil Classification System; PVC =
polyvinyl chloride;

Stratigraphic descriptions listed as a percentage of (gravel, sand, silt, clay)

Project Number:AO000120.0005 Template:
Data File:boring well HandA 2007 analytical Date:5/30/2014 T. Rodriquez Page: 1 of 2



Date Start/Finish: 4/9/14 Northing: Well/Boring ID: CS-3
Drilling Company: National EWP Easting:
Driller's Name: Matt Caine Casing Elevation: Client: Homestake Mining Company
Drilling Method: Hollow Stem Auger
Auger Size: 8 inch Borehole Depth: 88 feet bgs Location: Homestake Mining Facility
Rig Type: CME 85 Surface Elevation: Grants, New Mexico
Sampling Method: Split Spoon

Descriptions By: Ben McKenna
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,Silty Sand with Clay (0,65,15,20). brown (7.5YR 513), loose, wet, moderately
sorted, fine to medium grained

Silty Clay with Sand (0,20,15,65), light brown (7,5YR 4/4), firm, wet, low to
medium plasticity, fine to medium grained

Sandy Clay with Silt (0.40,10,50), brown (7.5YR 5/3), wet, firm, low to medium
plasticity, fine to medium grained

Not Logged

Silty Clay with Sand (0.20,25,55), brown (7.5YR 5/3), wet, stiff, low plasticity,
fine to medium grained

Silty Clay with Sand (0.20,25,55), brown (7.5YR 5/3), wet, stiff, low plasticity,
fine to medium grained

Clay (0.0,0,100), Brown (7.5YR 4/2), wet, very stiff, no plasticity

I I

Remarks: bgs = below ground surface; ft = feet; P.G. = professional geologist;
PID = photoionization detector; USCS = United Soil Classification System; PVC

ARl'ADIC polyvinyl chloride;

AnRC DIJ, Stratigraphic descriptions listed as a percentage of (gravel, sand, silt, clay)

.oJect Number:AO000120.0005 emp aLe:
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Date Start/Finish: 4/8/14 Northing: Well/Boring ID: CX-1
Drilling Company: National EWP Easting:
Driller's Name: Matt Caine Casing Elevation: Client: Homestake Mining Company

Drilling Method: Hollow Stem Auger
Auger Size: 8 inch Borehole Depth: 46 feet bgs Location: Homestake Mining Facility
Rig Type: CME 85 Surface Elevation: Grants, New Mexico
Sampling Method: Split Spoon

Descriptions By: Ben McKenna

0.C- EE 70. 9 c-
zE E Well/Boring

- cc M 0
-0 Ci Stratigraphic Description Construction

S it -- 0

o o . -r" _______>- 0

S - Not Logged

-5 -5-

10 -10-

15 -15-

20 -20-

Back-filled with
._Bentonite

25 -25-

30 -30 -

1 34- 15 Silty Sand with Clay (0,80,15,5), brown (7.5YR 4/3), loose, wet, well sorted, fine
35 -35 - 35.5 to medium grained

- 35.5- 1.5 -
2 37 Silty Sand with Clay (0,75,15,10), brown, (7.5YR 4/4), wet, loose, well sorted,

37- 1.5 . medium to fine grained
" " 3 38.5
- 38.5- 1.5 Clayey Sand with Silt (5,70,10,15), brown (7.5YR 4/2), loose, wet, moderately

-40 -40- 40 sorted, fine to medium grained, trace gravels
4 40- 1.5

- 41.5 , . Silty Sand with Clay (0,75,15,10), brown (7.5YR 4/4), loose, wet, well sorted,
41,5- 1.5 fine to medium grained

5 43
43- 1.5 Silty Sand with Clay (0,80,15,5), brown (7.5YR 4/4), wet, loose, well sorted, fine

6 445 to medium grained, trace clays
-45 -45 44.5- 1.5 L i

1 46 SiltySand (0,80,20,0). brown (7.5YR 4/4), wet loose, fine to medium grained,
\well sorted

Clay (0,0,0,100), weak red (10R 4/4), dry, very stiff, no plasticity, white
speckling

Remarks: bgs = below ground surface; ft = feet; P.G. = professional geologist;
PID = photoionization detector; USCS = United Soil Classification System; PVC =
polyvinyl chloride;

~A RCA DIS Stratigraphic descriptions listed as a percentage of (gravel, sand, silt, clay)

Project Number:AO000120.0005 Template:
Data File:boringwell HandA 2007 analytical Date:5/30/2014 T. Rodriquez Page: I of I



Date Start/Finish: 4/8/14 Northing: Well/Boring ID: CX-2
Drilling Company: National EWP Easting:

Driller's Name: Matt Caine Casing Elevation: Client: Homestake Mining Company

Drilling Method: Hollow Stem Auger
Auger Size: 8 inch Borehole Depth: 43 feet bgs Location: Homestake Mining Facility

Rig Type: CME 85 Surface Elevation: Grants, New Mexico

Sampling Method: Split Spoon
Descriptions By: Ben McKenna

.0 0. E
" Z S Well/Boring

S 0- Stratigraphic Description Construction

wE E

0 0-0

Not Logged

-5 -5-

-10 -10

-15 -15

20 -20

Back-filled with
Bentonite

25 -25-

30 -30

1 33.5- 0.0 No Recovery
35

2 35- 1.5 Silty clay (7.5YR 4/3), stiff, dry, low plasticity, no odor
-36. 5" "

3 36.5- 1.5 Silty Sand (0,80,15,5), (7.5YR 3/4), wet, loose, fine to medium, well sorted,
38 trace clays

4 38- 1.5
39.5 Silty Clay (7.5YR 5/4), stiff, moist, low plasticity

40 -40 5 39.5- 1.5
41 Silty Sand, (0, 80, 20, 0), (7.5YR 5/4), wet, loose, fine to medium grained, well

6 41- 1.5 sorted
42.5

7 42.5- 1.5 Silty Sand with Clay (0,65,20,15), brown (7.5YR 5/4), loose, wet, fine to medium
43 1 grained, well sorted, low plasticity, red mottling

Silty Sand with Clay (0,65,20,15), brown (7.5YR 5/4), loose, wet, fine to medium
grained, well sorted, low plasticity, red mottling

Silty Sand with Clay (0,70,20,10), brown (7.5YR 5/4), loose, wet, poorly sorted,
fine to course grained

Remarks: bgs = below ground surface; ft = feet; P.G. = professional geologist;
PID = photoionization detector; USCS = United Soil Classification System; PVC =

A nR ADIS polyvinyl chloride;

Iifl4 i IS Stratigraphic descriptions listed as a percentage of (gravel, sand, silt, clay)
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Date Start/Finish: 4/9/14 Northing: WelllBoring ID: CX-3
Drilling Company: National EWP Easting:
Driller's Name: Matt Caine Casing Elevation: Client: Homestake Mining Company
Drilling Method: Hollow Stem Auger
Auger Size: 8 inch Borehole Depth: 46.5 feet bgs Location: Homestake Mining Facility
Rig Type: CME 85 Surface Elevation: Grants, New Mexico
Sampling Method: Split Spoon

Descriptions By: Ben McKenna

Q.

E E Well/Boring

0 _ , 0 Stratigraphic Description Construction

!I ,, E Mta 0) 0

-0

-5

-10

-15

-20

-25

-30

-35

-40

-45

Not Logged

-_ B ack-filled with
Bentonite

1

2

3

4

5

6

34.5-
36
36-
37.5
37.5-

39
39-
40.5
40.5-
42
42-
43.5
43.5-
45
45-
46.5

1.5

1.5

1.5

1.5

1.5

1.5

1,5

1Z5

/ Silty Sand (0, 90, 10, 0), strong brown (7.5YR5/6), loose, wet, well sorted,
medium grained

\

Silty Sand with Clay (0,60,20,20), strong brown (7.5YR 5/6), loose, wet,
moderately sorted, fine to medium grained

Silty Sand with Clay (0.75,15,10), strong brown (7.5YR 5/6), wet, loose,
moderately sorted, fine to medium grained

Silty Sand with Clay (5, 65, 15, 15), light brown (7.5YR 614), loose, wet,
moderately sorted, fine to medium grained, trace gravels

t

/

Silty Sand with Clay (0,65,15,20), brown (7.5YR 5/4), loose, wet, moderately
sorted, medium to fine grained /
Silty Sand (0,80,20,0), brown (7.5YR 5/3), wet, loose, moderately sorted,
medium to fine grained /i
Clay (0,0,0,100), weak red (10R 4/4), very stiff, dry, no plasticity, white\speckling

Remarks: bgs = below ground surface; ft = feet; P.G. = professional geologist;
PID = photoionization detector; USCS = United Soil Classification System; PVC =
polyvinyl chloride;

SARCADIS Stratigraphic descriptions listed as a percentage of (gravel, sand, silt, clay)

Project Number:AO000120.0005 I emptate:
Data File:boringwell HandA 2007 analytical Date:5/30/2014 T. Rodriquez Page: 1 of 1
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Attachment B-2

SEM-EDX Results from
DCM Science Labs



aDCM
LABORATOM. W

June 11, 2014

Mr. Michael Hay
Chemac Environmental Services
5827 E. Fair Place
Centennial, CO 80111

Dear Mr. Hay:

We received five samples for scanning electron microscopy analysis. Per client request, only
client samples no. CX-1 40.5-42 and CX-2 36.5-38 were analyzed. The results are outlined in
the following report.

Thank you for the opportunity to provide this service. If you have any questions, please call.

Sincerely,

Ron Schott
Laboratory Director

12421 W. 4 9 th Ave. o Unit 6 0 Wheat Ridge, Colorado 80033
303-463-8270 e Fax 303-463-8267 o 800-852-7340

www.dcmsciencelab.com
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DCM
UABO•ATM VC 3

12421 W. 49t0 Avenue, Unit #6
Wheat Ridge, CO 80033 - (303) 463-8270

Scanning Electron Microscopy Analysis
Page 1 of 9

Client: Analysis Date: 6-9-14
Chemac Environmental Services Reporting Date: 6-11-14
5827 E. Fair Place Receipt Date: 5-22-14
Centennial, CO 80111 Client Job No.: None Given

Project Title: None Given
DCMSL Project: CHEM1 I

The purpose of this project is to identify uranyl phosphate mineralogy in soil samples. Client samples
no. CX-1 40.5-42, CX-2 36.5-38, CS-1 62.5-64.5, CS-1 77-79 and CX-3 38.5-40 (Background) were
received for analysis. Sample numbers CX-1 40.5-42 and CX-2 36.5-38 have the highest U content and I
were therefore chosen for analysis by scanning electron microscopy (SEM) equipped with an energy
dispersive system (EDS). The samples were dried and screened through a 60 mesh sieve. A
representative portion of the -60 mesh was mounted on a l x I inch section of carbon tape and fixed to a I
glass slide to form a mono-layer of particles. The preparation was then carbon coated for analysis.
SEM images and EDS spectra are included for documentation.

SEM/EDS analysis was performed at magnifications ranging from 1,000 X to 30,000 X in backscatter
imaging for detection of coatings and fragments containing heavy elements. An extensive search of
both samples failed to detect uranyl phosphate mineralogy, however, phosphates are present as a natural 3
component of the soil. Several minute grains of rare earth phosphates that likely represent a monazite
group mineral are contained in both samples. The grains are typically in the 1 gm to 2 gim size range
and carry typical rare elements of Ce, La, Nd. One grain carries appreciable Th. Barium sulfate (barite) 3
is well represented in both samples and occurs as small fragments that vary in size from 1 gm up to 100
gim. Several small fragments of a Pb-Sb sulphosalt are present in both samples. The sulphosalt occurs
as small, angular fragments with grain size measurements that vary from I lim to approximately 15 pm. 3
EDS x-ray analysis of one grain detects low levels of As and Cu. A few rare grains containing high Pb
levels were identified in both samples and likely represent a carbonate. One small 3 gm grain of an Ag
sulfide (acanthite) was identified in sample CX-1 40.5-42. 3

I
U
I
I



CHEM I - page 2 of 9
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Client Sample No. CX-1 40.5-42
Backscatter image of a fragment of Pb-Sb sulfide - 7,OOOX.
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Client Sample No. CX-1 40.5-42
Backscatter image of a bright Ag sulfide grain - 11,000X.



CHEMI - page 4 of 9

Client Sample No. CX-1 40.5-42
Backscatter image of a bright Pb-Sb sulfide grain with minor As content - 6,500X.
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Client Sample No. CX-1 40.5-42 I

SEM image of clay coated sand grain - 230X. i

I

I
I
I

I
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Client Sample No. CX-2 36.5-38
SEM image of a triangular grain of possible Pb carbonate - 8,500X.
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I

Client Sample No. CX-2 36.5-38
SEM image of a liberated barite fragment - 1,200X.
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Client Sample No. CX-2 36.5-38
Backscatter image of a bright rare earth phosphate grain composed of typical rare earth elements and

appreciable Th - 12,OOOX.
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Client Sample No. CX-2 36.5-38 I

SEM image of clay/carbonate coated sand grain - 1,100OX.i

I
I
I
I
I
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Appendix C

Push Pull Pilot Test Procedures and

Results
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Procedures and Results

TPP Alluvial Pilot Testing
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Project Scientist
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Tables
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Figures

Figure C-1

Figure C-2

Figure C-3

Figure C-4

Figure C-5

Figure C-6

Figure C-7
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ARCADIS Appendix C

Push Pull Pilot Test
Procedures and Results

1. Introduction

On behalf of Homestake Mining Company of California (HMC), ARCADIS U.S., Inc.
(ARCADIS) has prepared this summary of the single-well injection-withdrawal ("push
pull") tests performed within the tripolyphosphate (TPP) alluvial pilot testing areas at
the Grants Reclamation Project in Grants, New Mexico (site; Figures C-1 and C-2).

As described in the main text of this report, HMC is currently evaluating the in situ

immobilization and treatment of uranium using a TPP amendment to strategically

augment the existing Corrective Action Program (CAP) for the site. In 2013, with
continued monitoring into 2014, a TPP pilot test program was conducted in the alluvial
aquifer in two areas: one on the west side of the Large Tailings Pile (LTP) in an area of
relatively high groundwater flux (Area S pilot test; Figure C-1), and one on the east
side of the LTP in an area of relatively low groundwater flux (Area X pilot test; Figure

C-2). After six months of pilot test monitoring and nearly eight months post-injection,
push pull tests were conducted in two of the injection wells, as described in more detail
below. The New Mexico Environment Department (NMED) approved the TPP pilot test
in the alluvial aquifer, with the condition that the long-term stability of precipitated
uranium be evaluated (NMED 2013). This is being assessed through push pull tests.

The objectives of the push pull tests are outlined below in Section 2, followed by a

description of field activities in Section 3, the results and interpretations of the testing
in Section 4, and a summary of the conclusions and implications in Section 5.

2. Push Pull Test Objectives

The goal of the push pull tests was to evaluate the long-term stability and potential for
dissolution ("rebound") of the uranium that precipitated within the treatment zone during
the TPP pilot test. Stability of the deposited uranium was assessed via direct injection

and re-extraction of a low uranium groundwater into the center of the reactive zone.
Low uranium groundwater was injected into the original pilot test wells, displacing the

resident groundwater. After a brief rest phase or "shut-in" period to allow for
geochemical equilibration, the injected water was withdrawn from the same well.
Samples of the extracted water were collected during the extraction phase and
submitted for analyses of dissolved constituents. A nontoxic conservative tracer,
deuterated water (also referred to as deuterium oxide, D20, or "deuterium"), was added

to quantify the degree of mixing of the injectate with the native groundwater and the
efficiency of extraction. Based on the concentration of uranium, water quality

1
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parameters, and conservative tracer in the extraction solution as a function of extracted i
volume, the stability of precipitated uranium was assessed.

Push pull test field activities were initiated in both areas of the TPP pilot test. The S i
Area push pull test was conducted in the shallow injection well, SIW-S, and the X Area

push pull test was conducted in injection well XIW. One push pull test (Test S-1) was

conducted in the S Area, and two push pull tests (Tests X-1 and X-2) were conducted
in series (one after the other) in the X Area. The goals of the first test in each area were

the same, while the second test in the X Area was intended to be a more rigorous

extraction, as follows:

* Tests S-1 and X-1: Determine the level of uranium release/rebound under native 3
aquifer water quality conditions (i.e., current pH and major ion concentrations).

* Test X-2: Determine the level of uranium release/rebound under varying water I
quality, particularly under a condition of lower ionic strength.

Water from the San Andres formation (collected from DEEP WELL #1 and #2) was I
chosen for Tests S-1 and X-1 given its low uranium concentration and similarity in
water quality to groundwater in the alluvium, particularly with respect to calcium

concentration, alkalinity, and pH. For Test X-2, a 50:50 mixture of San Andres water U
and reverse osmosis (RO) product water was used to evaluate an injectate with lower

ionic strength, calcium content, and alkalinity, which could potentially exacerbate

uranium rebound due to enhanced dissolution of calcium phosphate and carbonate
solids. This solution was also chosen to represent a scenario in which blended RO
product water is injected into the alluvial aquifer for hydraulic control and alluvial

flushing, potentially contacting TPP reactive zones under full-scale treatment. The full-
scale alluvial flushing program will utilize RO product water blended with zeolite-treated

water. A future push pull test may involve this mix of waters, once the alluvial flushing

and zeolite treatment systems are fully operational.

3. Push Pull Test Field Activities 3
Push pull testing was conducted onsite between April 15, 2014 and April 22, 2014. A

summary of the testing activities and injection/extraction parameters is included in i
Table C-1. Details of the three push pull tests, including one in the S Area and two in

the X Area, are described in more detail below.

2
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3.1 Baseline Sampling

Prior to testing, the injection and dose response wells were gauged for depth to water
using an electronic water level meter (WLM). Depth to groundwater (DTW)
measurements for injection and dose response wells within each pilot test area (the S
Area and the X Area) before and after testing are presented in Table C-2.

Baseline groundwater samples were collected prior to each push pull test to determine
baseline water quality. Groundwater samples were collected from injection wells SIW-S
and XIW. Groundwater was purged until a total of three well volumes had been
extracted. During purging, water quality parameters (pH, temperature, specific
conductivity, dissolved oxygen, and oxidation-reduction potential) were monitored
using a YSI multi-parameter probe and recorded. Field parameters and groundwater
analytical results are summarized in Tables C-3 through C-5.

Groundwater samples were shipped to three laboratories for chemical analysis.
Deuterated water was analyzed at Isotope Tracer Technologies Inc. (IT2) of Waterloo,
Ontario, Canada. Eosine and Rhodamine WT were analyzed at Ozark Underground
Laboratories (Ozark) of Protem, Missouri. All other groundwater constituents were
analyzed at Energy Laboratories, Inc. (Energy) of Casper, Wyoming.

3.2 Push Phase Implementation

Based on results of the TPP pilot injections, it was estimated that 500 gallons of tracer-
spiked injectate achieved the target radius of influence (ROI) in each area, provided in
Table C-1.

Water for Tests S-1 and X-1 was sourced from the deep San Andres aquifer via DEEP
WELL #1. For Test X-2, approximately 250 gallons of San Andres water and
approximately 250 gallons of RO product water from the onsite RO treatment plant
were used. At the time of testing, the RO plant was not in operation, and the RO
product water used was obtained from a storage tank located within the RO plant. In all
three events, the injectate water was recirculated for approximately 0.5 hours to mix
approximately 320 milliliters (mL) of deuterium oxide (D20, 70% pure), yielding a
targeted deuterium concentration value of 705 delta per mil (8 %o) in the injection
solution. Note that these units represent the deviation in deuterium abundance relative
to the Vienna Standard Mean Ocean Water (VSMOW) international standard. The
concentration of added deuterium oxide was chosen based on a target signal-to-
background ratio of approximately 500.

3



ARCADIS Appendix C
Push Pull Pilot Test
Procedures and Results

Injectate was added via gravity feed from a 600-gallon vertical cone bottom tank into I
the injection wells. Injection rates for each test are provided in Table C-1. During
injection, a sample was collected from each injectate solution batch and submitted to

the Energy, IT2, and Ozark laboratories. Results of the injectate samples are
presented in Tables C-3 through C-5. During injections, flow rates, totalizer readings,

injection parameters, and DTW measurements from the dose response wells were 3
collected periodically. Test parameters are presented in Table C-1, and DTW

measurements are presented in Table C-2.

Following injections, the injectate remained in the ground for 15 to 17 hours (Table C-
1) to allow sufficient time for the injected solution to equilibrate With the aquifer matrix

before extraction ("shut-in period"). 3
3.3 Pull Phase Implementation 3
The pull phase involved extraction and sampling of the water injected the previous day.
Immediately before extraction, DTW measurements were collected at the injection well

and dose response wells (Table C-2). Extraction was achieved using a downhole,
submersible Grundfos® pump, deployed in the injection well at the approximate
midpoint of the screened interval. Samples were collected periodically during

extraction. The extraction rates, sampling frequencies, number of samples collected, I
and total extraction volumes for each test are listed in Table C-1. Analytical results are
presented in Tables C-3 through C-5. 3
In Test S-1, extraction proceeded until 763 gallons (approximately 1.5 times the

injected volume) were extracted. Due to the relatively low hydraulic conductivity and

shallow injection screen interval in the X Area, groundwater extraction pumping rates
were set to less than 1.0 gallon per minute (gpm) to minimize water level drawdown in
the screen interval. During Test X-1, 360 gallons were extracted (0.72 times the

injected volume). During Test X-2, 500 gallons (1 times the injection volume) were
extracted.

4. Push Pull Test Results and Interpretation i
The push pull tests were successfully implemented in both the S Area and the X Area. 3
The results of each test are described below.

I
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4.1 Test S-1 Results

Water quality monitoring results for the pull phase of Test S-1 in the S Area indicate

that release of dissolved uranium and phosphate with inflow of clean groundwater is
very low (Figure C-3). These results demonstrate that long-term uranium

concentrations are anticipated to remain close to or below the short-term treatment
levels achieved following reagent injections. Key observations from Test S-1 are as

follows:

* Deuterium concentrations on initiation of the pull phase were very close to the

injectate concentration, with just over 60% of tracer recovery achieved after

extracting 1.5 times the injected volume. This demonstrates that most of the
recovered water was injected fluid, but also that a portion of the injectate likely
washed out of the injection zone during the overnight shut-in period (i.e., the
injectate partially migrated away from the injection well with groundwater flow).
The level of washout observed was consistent with groundwater flow, suggesting

that the shut-in time frame was appropriate (i.e., roughly consistent with the

groundwater hydraulic residence time within the reactive zone).

* Uranium concentrations during the pull phase were below the baseline

concentration of 0.05 milligrams per liter (mg/L), dropping to as low as 0.038 mg/L
(15% decrease). This confirms that the uranium treatment was sustained and that
uranium that was incorporated into mineral or solid phases during treatment did not
dissolve back onto the aqueous phase.

* Phosphate concentrations remained below baseline levels during the pull phase,
increasing to baseline levels as the injectate was removed. This confirms that the

continued presence of phosphate is not required to maintain the stability of
uranium sequestered in mineral or solid phases.

* Calcium, bicarbonate, and total dissolved solids (TDS) concentrations of the

baseline and injectate were similar, with concentrations remaining steady through
the pull phase, indicating that in situ water quality was not substantially impacted

during the test.

Overall, uranium and phosphate behaved as anticipated during the push pull test. As

clean water was injected into the reactive zone, small amounts of uranium and
phosphate were released into the solution (note that although the uranium

concentration was below groundwater baseline, it was slightly higher than would be
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predicted by mixing of groundwater and clean water according to the deuterium tracer I
curve). This is likely due to desorption of uranium and phosphate from mineral
surfaces, noting that the resident dissolved uranium and phosphate within the aquifer
are in sorptive equilibrium with the aquifer matrix. Because uranium and phosphate
decreased below baseline levels during the push pull test, it is likely that the adsorbed
uranium and phosphate fractions would be washed out rapidly with groundwater flow. 3
The results also indicate that release of uranium and phosphate from the dissolution of
uranium phosphate mineral precipitates is minimal or insignificant. These uranium
phosphate minerals were formed in situ as a result of the injection of TPP during the
pilot test, and remained stable during the push pull test. The increase in concentrations
to baseline levels is the result of mixing with native groundwater, consistent with the
tracer dilution curve. 3
4.2 Test X-1 and X-2 Results n

Results for dissolved uranium, phosphate, deuterium tracer, and ion concentrations for
Tests X-1 and X-2 are provided on Figures C-4 and C-5, respectively. Key
observations are as follows:

" During push pull Test X-1, uranium concentrations increased above baseline from
0.03 mg/L to approximately 0.12 mg/L, before slowly decreasing during the test.
Although concentrations increased nearly 4 times during the push pull test, they
still remained approximately 40 times below the pre-pilot test level of 4.63 mg/L
(Figure C-6). It is likely that this increase is due to mixing with untreated native
groundwater rather than liberation of precipitated uranium, as described in more
detail below. 3

" Uranium concentrations also increased during Test X-2 to concentrations between
0.19 and 0.28 mg/L, increasing relative to Test X-1 but remaining more than 3
20 times less than the pre-pilot test level. As in Test X-1, this increase is likely due
to mixing with untreated native groundwater.

" Dissolved uranium at the end of Test X-1 was 0.11 mg/L, but decreased to a Test
X-2 baseline level of 0.078 mg/L four days later (28% decrease), suggesting that
the untreated groundwater pulled into the reactive zone exhibits attenuation. I

* Although the goal of Test X-2 was to test a lower ionic strength water, the RO
product water used exhibited similar water quality (including calcium, alkalinity, and I

6
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TDS) to the alluvial groundwater. Accordingly, the injectate chemistry for Tests X-1
and X-2 were nearly identical (Figure C-7).

Baseline groundwater in the X Area exhibited substantially higher calcium
concentrations and lower alkalinity relative to the injectate water. This was in
contrast to the S Area, which exhibited water quality nearly identical to the
injectate.

Dissolved phosphate concentrations remained below baseline levels during the
pull phase, increasing to baseline levels as the injectate was removed. This further
suggests that the dissolved uranium increase observed during testing was not due
to dissolution of uranium phosphate precipitates that were formed during the pilot
test phase.

As in Test S-1, tracer concentrations indicated mixture of injectate water with
native groundwater. The tracer recovery curves indicate that approximately 55% of
the injectate was recovered in Test X-1, and approximately 68% of the injectate
was recovered in Test X-2.

In contrast to Test S-1, in which dissolved uranium concentrations remained below
baseline groundwater values, dissolved uranium increased above the baseline
groundwater value as noted above. Given the differences in well depths, water
chemistry, and achieved TPP reagent distribution between the S Area and the X Area,
it is likely that the observed increase in uranium concentration in Area X is due to pilot
test-related artifacts, rather than a true rebound of uranium precipitated during TPP
testing. Specifically, three potential factors have been identified as likely contributing to
the observed dissolved uranium increase:

1) Due to the more limited distribution of TPP achieved during the TPP X Area pilot
test compared to the S Area test, it is possible that the injected solution is mixing
with both treated and untreated native groundwater. Note that although dissolved
uranium increased relative to the baseline observed at the injection well,
concentrations remained nearly an order of magnitude below the minimum
concentrations observed at the X Area dose response wells after treatment (1 to
2 mg/L at XDR wells; see main report text).

2) The XIW screened interval is extremely close to the water table, and drawdown
into the screened interval was observed during the pull phase of the test.
Accordingly, mounding of the injectate during the push phase likely pushed
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injectate into the previously unsaturated zone, which may have desorbed or I
otherwise mobilized uranium near the capillary fringe that was not directly treated

during the TPP pilot test.

3) As noted above, the injectate Water exhibited higher alkalinity and lower dissolved

calcium concentrations than the native groundwater in the vicinity of the X Area

injection well. It is possible that the higher alkalinity shifted the uranium sorption

equilibrium, resulting in a greater concentration of dissolved uranium in sorptive
equilibrium with the aquifer matrix. Given the finer grain texture in the X Area
relative to the S Area, uranium sorption may be playing a relatively stronger role in
buffering aqueous uranium concentrations in the X Area.

Most importantly, although dissolved uranium exhibited an increase above the post-
TPP baseline concentration, concentrations remained several times lower than pre-

TPP baseline values and below post-treatment TPP baseline values observed in X I
Area dose response wells. Further, based on phosphate concentrations, there is no

evidence that the uranium concentration increase is a result of liberation from

precipitated uranyl phosphate phases. I
S. Summary and Implications 3
Push pull tests were performed by injection and re-extraction of low uranium

groundwater within the original S Area and X Area TPP pilot test injection wells. These

tests were performed to evaluate the stability of uranium immobilized within the TPP I
pilot test reactive zones. The tests were designed to represent the effects of long-term
flushing of clean groundwater through the reactive zone following the completion of all

groundwater treatment remedies. Particularly in the S Area, the shut-in time frame was
roughly consistent with the hydraulic residence time of groundwater within the
treatment zone, suggesting that the push pull tests are relevant to a clean groundwater

flushing scenario. The following conclusions are noted:

* In the S Area, where a greater degree of phosphate distribution was achieved

during TPP pilot testing, uranium and phosphate concentrations remained below
pre-push pull baseline levels and significantly below pre-TPP pilot concentrations.

In the X Area, uranium concentrations increased above pre-push pull baseline N
levels. However, the increase is likely due to mixing with untreated groundwater

rather than liberation of treated uranium, given the lower degree of reagent U
distribution achieved in the X Area during TPP pilot testing. This observation is

I
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consistent with observed phosphate concentrations (which remained below
baseline levels during the push pull test), as well as uranium concentrations

observed in X Area dose response wells (which were approximately an order of
magnitude above uranium concentrations observed during the pull phase).

Based on the push pull test results, it is concluded that uranium precipitated within the

treatment zone is highly stable. As uranium-free water migrates through the treatment
zone, concentrations are not anticipated to increase above levels achieved during

testing, and are likely to be well below those levels as adsorbed uranium is flushed out
of the treatment zone.

6. References

New Mexico Environment Department (NMED). 2013. Homestake Mining Company-

Conditional Temporary Permission to Discharge: Phase 2 of "TPP alluvial pilot
testing work plan," Sections 26 and 27 (Township 12 North, Range 10 West).

February 14.
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Table C-1

Push Pull Test Parameter Summary

Grants Reclamation Project

Grants, NM

Push Pull Test S Area X Area, Test I X Area, Test 2

Injection Date 4/15/2014 4/16/2014 4/21/2014

Average
Injection Rate 4 5 5

(gpm)

Injection Volume 483 495 513
(gal)

Anticipated Radius of 2.2 3.2 3.2
Influence (ft)

Approximate
Shut-in Time 17 15 15

(hours)

Extraction Date 4/16/2014 4/17/2014 4/22/2014

Extraction Rate(gpm) 2.2- 3.0 0.8-0.9 0.9-1.0(gpm)

Extracted Volume 763 360 501
(gal)

Frequency of Once every Once every Once every
Extraction Sample Set 50 - 125 gal 50 - 60 gal 50 gal

Collected extracted extracted extracted

Total Extraction 7 sets 10 sets
Sample Sets Collected

Notes

ft = feet

gal = gallons

gpm = gallons per minute

Page 1 of 1



m m mminmm - m m m u m m m m

Table C-2

Depth to Groundwater Measurements

Grants Reclamation Project

Grants, NM

Area S
(4115/14 - 4/16/14)

Screened Depth to Groundwater (btoc)
Well ID Interval Pre-injection Mid-Injection Water Level Pre-Extraction Mid-Extraction Water Level Post-Extraction Water Level

(ft bgs) (Baseline) (340 gallons) Increase (140 gallons) Decrease (763 gallons) Decrease

SIW-S 55-70 30.71 .... 30.62 49.20 -18.58 49.61 -18.99
SDR-1S 55-70 31.56 31.05 0.51 31.57 31.95 -0.38 31.84 -0.27

SDR-2S 55-70 31.62 31.04 0.58 31.69 32.10 -0.41 31.90 -0.21

SDR-3S 55-70 31.61 31.29 0.32 31.64 32.09 -0.45 31.94 -0.3

SDR-4S 55-70 31.94 31.68 0.26 31.98 32.39 -0.41 32.23 -0.25

SIW-D 75-95 31.67 - -- 31.47 31.72 -0.25 31.75 -0.28
SDR-1D 75-95 32.14 31.71 0.43 32.04 32.30 -0.26 32.27 -0.23

SDR-2D 75-95 33.88 33.68 0.2 33.56 33.60 -0.04 33.64 -0.08

SDR-3D 75-95 33.55 33.38 0.17 33.20 33.24 -0.04 33.26 -0.06
SDR-4D 75-95 33.69 33.48 0.21 33.33 33.36 -0.03 33.35 -0.02

Area X - Test 1
(4/16/14 - 4/17/14)

Depth to Groundwater (ft btoc) and Water Level Change (ft)
Screened

Well ID Interval Pre-injection Mid-Injection Water Level Pre-Extraction Mid-Extraction Water Level Post-Extraction Water Level
(ft bgs) (Baseline) (260 gallons) Increase (250 gallons) Decrease (360 gallons) Decrease

XlW 35-45 35.30 30.20 5.10 35.55 40.09 -4.54 37.29 -1.74
XDR-1 35-45 37.36 36.71 0.65 37.58 37.78 -0.2 37.7 -0.12

XDR-2 35-45 39.13* 36.97 2.16 37.74 37.95 -0.21 37.84 -0.1

XDR-3 35-45 39.03* 36.82 2.21 37.65 37.87 -0.22 37.74 -0.09
XDR-4 35-45 37.46 36.81 0.65 37.69 37.91 -0.22 37.75 -0.06

Table 1 of 2
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Table C-2

Depth to Groundwater Measurements

Grants Reclamation Project

Grants, NM

Area X - Test 2
(4121/14 - 4/22/14)

Screened Depth to Groundwater (btoc)

Well ID Interval Pre-lnjection Mid-Injection Water Level Pre-Extraction Mid-Extraction Water Level Post-Extraction Water Level
(ft bgs) (Baseline) (190 gallons) Increase (300 gallons) Decrease (501 gallons) Decrease

XIW 35-45 35.23 .... 35.19 .... 38.27 -3.08
XDR-1 35-45 37.44 36.60 0.84 37.35 37.58 -0.23 37.47 -0.12
XDR-2 35-45 37.60 36.91 0.69 37.53 37.73 -0.20 37.61 -0.08
XDR-3 35-45 37.51 36.90 0.61 37.42 37.64 -0.22 37.53 -0.11
XDR-4 35-45 37.54 36.85 0.69 37.47 37.69 -0.22 37.55 -0.08

Notes
bgs = below ground surface

btoc = below top of casing

ft = feet

= questionable water level measurement

Table 2 of 2
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mg/L = milligrams per liter
TDS total dissolved solids
°C = degress Celsius
VN 0 = volume extracted divided by volume injected

GRANTS RECLAMATION PROJECT
Push Pull Pilot Test Procedures and Results

FIGURE C-3

Push Pull Test Results: S Area



X Area: Uranium
Test 1

0.14 .

0.12

• 0.08

0.06

Baseline Uranium Conc.

0.02
Injectate Uranium Conc.-,

0 - - .... ...

0.0 0.2 0.4 0.6 0.8 1.0
WVo

X Area: Orthophosphate as P
Test 1

40

S35

3 0
Baseline Orthophosphate Conc.

.25

0
CL o njectate Orthophosphate Conc.

0

0~
0.0 0.2 0.4 0.6 0.8 1.0

V/V0

X Area: Bicarbonate as HCO 3

Test 1
700

l Injectate Bicarbonate Conc.

600 f

EE 500 .. . . . ... ... .. . ......

400T

Baseline Bicarbonate Conc.
300

. 200

100

0 ...

0.0 0.2 0.4 0.6 0.8 1.0

V/Vo

X Area: Calcium
Test 1

400

350 Baseline Calcium Conc.

~300~
52501 - -

~200Injectate Calcium Conc.

SI
150

E
.2 100

50

0-
0.0 0.2 0.4 0.6 0.8 1.0

V/Vo

X Area: TDS
Test 1

4000 1

3500 .

3000 Baseline TDS Conc.--
U

2500

- 2000
I•njectate TDS ConS c

'51500

1000
O500 ...

0.0 0.2 0.4 0.6 0.8 1.0

V/Vo

X Area: Deuterium
Test 1

1.0 1.0

0.8 0.8

0

0.4 0.6

0.0 7l5 >Ocý-D,-ium Ox)Ide E

z 0.2 
0.

-- cum.1.0-v Deuterium Re-uery

0.0 . 0.0
0.0 0.2 0.4 0.6 0.8 1.0

v/Vn

Notes:
mg/L milligrams per liter
TDS = total dissolved solids
'C = degress Celsius
VNo = volume extracted divided by volume injected

GRANTS RECLAMATION PROJECT
Push Pull Pilot Test Procedures and Results

FIGURE C-4

Push Pull Test Results: X Area, Test I



X Area: Uranium

Test 2
0.4

0 .3 5 4. . .. ...... .. .....

S0.3 ,

0O.25 ... ....

S0.

0.15 .. ...

E
=Baseline Uranium Conc.

0.1

0.05
Injectate Uranium Conc.

0-

0,0 0.2 0.4 0.6 0.8 1.0
V/V0

X Area: Orthophosphate as P
Test 2

40

30 /

Baseline Orthophosphate Conc.125
U20

S15

o 10
o- Injectate Orthophosphate Conc.

0'

0.0 0.2 0.4 0.6 0.8 1.0
Vlv0

X Area: Bicarbonate as HCO 3

Test 2
700 .

Injectate Bicarbonate Conc..',

600

500 . .
.2 Baseline Bicarbonate Conc.

400

5300

200

= 100

0'
0.0 0.2 0.4 0.6 0.8 1.0

V/V.

X Area: Calcium

Test 2
400

350 -.. . . .. . . . .
Baseline Calcium Conc.

4 300

E
7- 250 " -= * S - 3

200
Go

Injectate Calcium Conc.
150

10 0 .. ... ... ........ . . .

5 0 .. . .... . . ... ...... .. . .. . .. . .

0
0.0 0.2 0.4 0.6 0.8 1.0

V.V0

X Area: TDS

Test 2
4000

- 3500 . ...

3000 ..
H Baseline TDS Conc.

S2500

• 2000
Injectate TDS Conc.

1500

1000Sooo . . .. . . ....... . . .
•o 500 .. . .

0
0.0 0.2 0.4 0.6 0.8 1.0

wVo

X Area: Deuterium

Test 2
1.0 1.0

O 0.8 0.8
E

E E
0.60.6 .

0.4 .+ . 0.4

Z 0.2 ---- , oeu ium Oxide 0.2

• Cumulative Deuterium Recuvery

0.0 0.0
0.0 0.2 0.4 0.6 0.8 1.0

V/V0

Notes:
mg/L = milligrams per liter
TDS = total dissolved solids
'C = degress Celsius
VNo = volume extracted divided by volume injected

GRANTS RECLAMATION PROJECT
Push Pull Pilot Test Procedures and Results

FIGURE C-5

Push Pull Test Results: X Area, Test 2



S Area:
Baseline and Average PPT Concentrations

0 Pre-TPP Pilot o Pre-Push Pull Test w Average Push Pull Test

0.20

0.15

toE

C 0.10

0

.E

S0.05

0.00
SIW

X Area:
Baseline and Average PPT Concentrations

a Pre-TPP Pilot w Pre-Push Pull Test w Average Push Pull Test

E

.2

0

U

E

3

2

0
XlW- Test 1 XlW - Test 2

Notes:
mg/L = milligrams per liter
TPP = tripolyphosphate

GRANTS RECLAMATION PROJECT
Push Pull Pilot Test Procedures and Results

FIGURE C-6
Uranium Concentrations:

Pre-TPP Pilot and Push Pull Test



Lab pH Bicarbonate as HCO 3

I

9

6

4-
S Area X Area S Area X1 Area X2 Area RO Water Deep Well

Baseline Baseline Injectate Injectate Injectate Water

TDS

4,000 -------

3,500

3,000 .

*2,900

S2,000

a1,500
1 ,50 00 .. .. . . .. .. . . .

50

S Area X Area S Area Xl Area X2 Area RO Water Deep Well

Baseline Baseline Inlectate Injectate Injectate Water

700

600

500

400

0

300

200

100

o1
5 Area X Area S Area XI Area X2 Area RO Water Deep Well

Baseline Baseline Injectate Injectate Injectate Water

Calcium

... ... ..... . . .. .. .
400 -

350

300

2 5 0 -.. .-. .-. .-. .-..-... ...... .. ..... . . . ...

250

200 4

E
.2 090 I ---Il

IG}O

100

90

S Area X Area S Area Xl Area X2 Area RO Water Deep Well
Baseline Baseline Injectate Injectate Injectate Water

L ________

Notes:
mg/L = milligrams per literr
RO = reverse osmosis
s.u. = standard units
TDS = total dissolved solids
*C = degress Celsius

GRANTS RECLAMATION PROJECT
Push Pull Pilot Test Procedures and Results

FIGURE C-7
Push Pull Test Results:

Bicarbonate, Calcium, pH and TDS



0 ARCADIS

Appendix D

At-A-Glance Charts



TPP Pilot Test At-A-Glance Charts
Well ID: SIW-1S 4s"a

Well Location: 15' Well Construction Details:

Depth Screened Diameter7.V Depth Interval

sMw-1 10, Fm 75 55-70 4

10I
7.5S

Uranium

-*-Dissolved Uranium -- S% U Treatment

5 Start of Injection End of Injection

4.5 End of Ineto 90

- 4.0 so.. .... 8

3.5 70

E 3.0 60

2.5 50 .
_0 2.0 . ..... 40 o

1.5 30

1.0 20

0.5 10

0.0 . .-- ,-..o0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

.-Phosphate -4-- Dissolved Phosphorus, Ortho as P -4--Total Phosphorus as P -- Calcium -- *TDS Chloride

600 48,000

EE

500 - __________________- - 40,000

400 3t-- _- ... ~- - - . .-.- 2,000

M00
____0-------- -- 24,000

'o200 16,0000*

200 . 1•,000

0 0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SIW-IS

Well Location:

MYW-

au'"a+ +.W

Well Construction Details:

Screened iameterDph Interval Daee

75 55-70 4

Fluorescent Tracers

-*-Fluorescein .- t*-osine -- RWIT

1.00

o 0.90

0 0.80

o0.70

040

LI0.60
72

0 0.50

0.400

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

PH + Sulfate

-4--Lab pH -a4 Field pH -- *--Sulfate

10.53,0

10.03,0

9.5 30
910i9.0 -I 2,0

8.5 2,0

8.0

t' 7.5 1,80

0 7.0 I ,0

6.0 I I-90

5.5 , - 600

5.0 _____ 30

3,600

3,300

3,000

2,700

2,400".a

2,100 "

1,800 .

1,soo0

1,200

9O00

600

300

0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SIW-IS

Well Location:

Molybdenum and Selenium

SDR-25VD

10qw , 
S. 

* 7-

4&

Well Construction Details:
Sreened

Depth Interval Diameter

75 55-70 4

E=
"o

"o

-4-Molybdenum -4-Selenium -. 4- Dissolved Arsenic

10 T- ---- ----- ----- - __________-0.50

102

7 __ - 5-- 0.35

76- 0.30.M4, 0
7 -- -U

3 J--.- -- **-- - - - -0.15

2 - -- - - -- - - -- - --------- 0.10a
1 0

00,05

0, , 0.00
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot

-0-Calcium

Chloride

-- #-% U Treatment
1.0

0.9

0.8

0.7

0.6

0.5

0.4

0 0.2

C

0.1

0.0

-- *Dissolved Phosphorus, Ortho as P -4--Total Phosphorus as P

Eosine -4-- RWT

100

90

80

70

60

50

40

30

20

10

0

C

I-
2
C
as

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SIW-1D

Well Location:

Uranium

+e*

7N51w 0 * 5-3W5

ISI 7.5 ISD-45,0
10, I

47.5

+35so +Ssw

Well Construction Details:
Screened

Depth Interval Diameter

95 75-95 4

100

90

80

70

60

40

30

20

10

0

-*-Dissolved Uranium -0-% U Treatment

5.0

4,5

4,0

3.5

E 3.0

-• 2.5

2.0

1.5M
1.0

0.5

0.0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Slanature

a4 Phosphate -4--Dissolved Phosphorus, Ortho as P -4-Total Phosphorus as P -*--Calcium -..- TDS - Chloride

600 48,000

500 40,000

400 I 32,000

300 24,000

CLC0. II 45

7200 16,000 E

S I I

100 8,000o 0
0 0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

lime Elapsed (days)

I



TPP Pilot Test At-A-Glance Charts
Well ID: SIW-1D

Well Location:

St -15/' SD-5V.

1w- 10' 7.'Um.

±-IS1) ,

Well Construction Details:

ScreenedDepth Interval Dimeter

95 75-95 4

Fluorescent Tracers

-*--Fluorescein -6-Eosine -4--RWT

1.00

0.90

C
0
,P 0.80

0.70

0.60

E 0.50

o 0.40

0.30

0.200
z

0.10

0.00

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

pH + Sulfate__m

10.5

10,0

9.5

9.0

8.5

. 8.0

t' 7.5
0

7.0

6.5

6.0

5.5

5.0

4.5

-.4a-Lab pH -0 Field pH --e--Sulfate

_ _ _ -- 3,600

I S -- ~ ---- ------ -- -- - - 3,300i i 3,300
-- - -n---- --- - - - .... ..... .... .. . 3,000

iJ i

- - - 2,400" .-ii------- -- . . ,0
, , . . .. . . .. .. . . . . . ...... . ..*-~- -T 2,100"E

_______ _______ ~ .1,8500

1,500..............................- -- 1,200 ul
900

'' • 600

- 300

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SIW-ID

Well Location:

Molybdenum and Selenium

+!'~

Is

stw 7.V 0 SDA-SM3/
10 10

'S

"MW-5&`D* +M.4S.. +5Mw

Well Construction Details:
Depth Screened Diameter

Interval

95 75-95 4

0.50

0.45 Act

0.40 <

0.35

0.25
E00

0.20 .2
VC

0.15 '%

0.10 .2

0.05

0.00

C

10

9

8

7

6

5

4

3

2

1

0

--- Molybdenum -4--Selenium -- Dissolved Arsenic

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot

-0--C

4-C

1.0

0.9

0.8

r 0.7

0.6

2 0.5

0.4

0.3

Z 0.2

0.1

0.0

alcium
hloride

U Treatment

-4.-Dissolved Phosphorus, Ortho as P -+-Total Phosphorus as P

Eosine * RWVT

AA

100

90

80

70

60

50 iN

40 E

30 Lo

20

10

0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-IS

Well Location:

4sý"a

15,

75 -1D' *SfJl

75 *44i

SUW.5iD+ +SMw.4SV+5W

4V

SM-M

Well Construction Details:

Screened
Interval Diameter

70 55-70 2

-m-

Uranium

5.0

4.5

4.0

E 3.5

E 30

j 2.5

120

5 oS1.5
1.0

0.5

0.0

-- Dissolved Uranium -0--% U Treatment

100

90

80

70

E

50

40

30

20

10

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

Phosphate -41- Dissolved Phosphorus, Ortho as P --- Total Phosphorus as P -4-- Calcium -=*-TDS Chloride]

600 - ---- 48,000tE
500 - . ___ I..-.---...-- 40,000E

2

i -6

0ao r

V 200 - - 16,000
El

100 -- - - 8,000

0 0-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-IS

Well Location:

4!1"4

*SDR-2SID

7.5 SW. 5lJ-

UMViI 51-
5'S ., DAI

41Y

Well Construction Details:

Screened iameter
[ h Interval 1

70 55-70 1 2

Fluorescent Tracers

1.00

0.90

0.80

0.70

0.60

0.50

bt 0.40

. 0.30
M 0.20

0.10

o 0.00

-- *--Fluorescein .-- Eosine s--RWT

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

pH + Sulfate

-4-Lab pH -40-Field pH -9-Sulfate

10.5

10.0

9.5

9.0

8 3.5

z 8.0

7.5

7.0

6.5

6.0

5.5

5.0

4.5

3,600

3,300

3,000

2,700

2,400

2,100

1,800 z

1,500

1,200

900

600

300

0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-IS sw

Well Location: IS
•SDRi-2515

U 5'75

VMW- 1 0

7.5'
8UVW-3S10

4  ~ +SMWýuaO. 5W

4(Y

Molybdenum and Selenium

-- *---Molybdenum -4 -Selenium -*.- Dissolved Arsenic

Well Construction Details:

Screened
Depth Interval Diameter

70 55-70 2

0

10

85

5

4

3

2

0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot

*C--Calcium -4- Dissolved Phosphorus, Ortho as P -9--Total Phosphorus as P

0 Chloride Eosine -4- RWT

* -#-% U Treatment

0.79-- - - -__0.8

c 0.7 . .. ..

0.6

U 0.4
I 03 E 0
o 0.2

0.0

0.50

0.45 "

0.40 4

0.35Ž
0.30

0.15

0.10

o0.2 s so

0.00

C

100

90

80

70090

50

40 E
30 't

20

1020

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-ID

Well Location: .504!0114

7S SIW-5 0 SDR-35/D

7.5 ,501145MO

+F

Well Construction Details:

Screened iameter
h Interval D

95 75-95 2

in-

Uranium

--*Dissolved Uranium -.- % U Treatment

5.0

4.5

4.0

3.5

E 3.0

S2.5

U 2.0

S1.5

1.0

0.5

0.0

100

90

80

70

50

30

20

10

0

I
I
i

I
I-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Sianature

-- Phosphate -*-.-Dissolved Phosphorus, Ortho as P -4-Total Phosphorus as P --4-Calcium -4-TDS Chloride

600 48,000

--4500 40,000 .u

400 32,000

Mm 3 0 0 - - - - . . .... . . . . .. . 2 4 ,0 0 0
G.
0 V

u200 1600E

O100 - ---- 8,000

0 00

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-ID

Well Location:

Fluorescent Tracers

7.5' -, 0 SDR-3510

5, s

10, .' ,SR
7.5S

SMW-3S/0+ +SMW'ASO

40,

~SMW-S05

Well Construction Details:

Screened
Interval Diameter

95 75-95 2

-- *-Fluorescein -e-Eosine -- RWT

1.00 - - -

0.90-

•0.70

o

0 ,6o
E 0.50 - --

2!!A

0.30

E 0.20

0

0.50

0.00

-70 -50
-30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

pH + Sulfate

-- e-Lab pH -0-- Field pH -4#--Sulfate

0

10.5

10.0

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

5.0

4.5

3,600

3,300

± • 3,000
- __ ------- 2----~-- ,7000

2,700

2,100

.... ,,-.......... ..... ... - 1,800o

1,500

1,200

- 9~00

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-ID

Well Location:

Molybdenum and Selenium

7S SM-S*50W-W0 Y +

to JA 7N * -

I
I

I

Well Construction Details:

Screened iameter
t Interval

95 75-95 2

-4-Molybdenum -*-Selenium - Dissolved Arsenic

10 , 0.50

9 I_,_, 0.45

8 0.40

, 7 0.35

S6 ,,,,
0

.
3
o
0

s 5 -0.25 E

4 -,0.20r

S3 0.15

2 0.10

1 0.05

0 , 0.00

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

I
I
I
I
I
I
I

Normalized Amendment Signature Plot
--4-Calcium

-•-- Chloride

-4--% U Treatment

1.0

0.9

0.8

0.7

0.6
C
4,. 0.5
C

0.4

0.3

0.2

0.1

0.0

100

90

80

70

60

50

40

30

20

10

0

-*-Dissolved Phosphorus, Ortho as P -- Total Phosphorus as P
-.. Eosine " RWT

S
95
I-
2
2
S

I
I
I
I
I
I
I
I

-70 -50 -30 -10 10 30 50 70 90

Time Elapsed (days)

110 130 150 170 190



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-2S _sw

Well Location: 15` Well Construction Details:
• ScreenedV S S 

1 Depth Sree Diameter7.5. ". ,'0•-• Interval

smw-i 10, 5 Y6 m •, 70 55-70 2

KSil l 7.5' • 7 DR -S/D

7.5

WAMW-3&SID Sw. +M-

Uranium

-4--Dissolved Uranium -4-% U Treatment

5.0 - ----.. . . . . . .- ------ -- - 100
Start of Injection , End of Injection

{Statofniecion_______90

4.0 80

-3.5 70

E 3,0 60
E

:2.5 - so M

'0 2.0 - -r 40

0 1.5 -_ 30Jo
1.0 ...- 20

0+5 - - - - - - 10

0.0 .0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature _

-+-Phosphate -:--Dissolved Phosphorus, Ortho as P --- Total Phosphorus as P --4-Calcium -4--TDS Chloride

600 48,000

-----00 T 40,000 .•

400 - - - -- 32,000

E

300 _- [24,000

0M200 •. 16,ooo0

0100 -5-8-- - ---- - ,000M M
0i o

0 __.........: .... ... ________-----. 1-*---, 0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



I
TPP Pilot Test At-A-Glance Charts

Well ID: SDR-2S

Well Location: IT,

Mwi-I 5

S ID 7.5' OSDR-4S/t)

41Y

&suw4S

Well Construction Details:

Screened iameterDph Interval Daee

70 55-70 2

FI.innr~acnt Trnucers

-- *-Fluorescein -a-Eoslne -- RWT

1.00

0.90

0
0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

AT -

Ilk-

I
!
I
U

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

lime Elapsed (days)

pH + Sulfate

-0--Lab pH --- Field pH - Sulfate

10.5 , ,3,600

10.0 3,300

9.5 , 3,000

9.0 , 2,700

8.5 2,400

x 8,0 a. 2,100
066

7.5 a 1,800

7.0 I 1,500

6-5 1,200

6.0 '--..... .. 900

5.5 600

5.0 300

4.5 _ A 0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-2S

Well Location: Well Construction Details:
"•'• •'Screened

Depth Diameter
7.5- o- • 0 5Interval

suw- 0 S. 70 55-70 2

I-JSIOD 7,S seqAw
1, 10,

7.5
+S*Mss, +?M'-2

&SMw.68i

Molybdenum and Selenium

-4-.Molybdenum -*--Selenium - Dissolved Arsenic

10 - - 0.50 ,.

9 - -------------------L0491L 0.40

. . . ..... 7 "- 0.35

= I, C

EE
E 6 0.302

C X5 . . . . . .. . . .. . ...... . . .. .. . . . . ... . 0 2 5

S -i

.. .. .. , 45....... , 0 "

4 0'.203 .. . ...... . . . . . . ± . .. .. . . .. . .... .... .. . . . . . . . . 0 .1 5

---- . 0.05 0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot

-.- Calcium -4--Dissolved Phosphorus, Ortho as P -4--Total Phosphorus as P

* Chloride Eosine I RWT

-0--% U Treatment1.0 .! • .. .. ... ... .. . . . . . .. . . . .. ... ........ .......•-I T- •7 - - -- 100

0.9 90

0.8 - 80

0.7 700
.0.6 __ _ .. ,- -.---- . 60
ot.5 . . . .. ...... -. .. . . . .. ... ............-. .. . ..-. -- . .- 50

0. 5 -

0.4 40

03 30

Z 0.2 20

0.1 10

0.0 0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



I
TPP Pilot Test At-A-Glance Charts I

Well ID: SDR-2D sw

Well Location: Well Construction Details:
Dept Screened Diameter

is' 5oS • Ro-3$/D Depth Interval

8Mw-i w * m95 75-95 2

4.'1 1
4. !W8

Uranium

UrnimDissolved Uranium -0--% U Treatment

5.0 End of Injection 100

Start of Injection 90

4.0 so 0E3.s5• 70

E3.0 ,60e

1.5  30

1.0 20

0.5 -10

0.0 , .- * - . 4. 0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

T1me Elapsed (days)

Amendment Signature

-4- Phosphate -a- Dissolved Phosphorus, Ortho as P -*--Total Phosphorus as P -4-Calcium -0-TDS 4 Chloride

600 - , 48,000

_500_ , , - 40,000 I
* a'

400 I ' 32,000

__ __ __ __ _ __ __ _ __

300 24,000 )

" • I
* a aC

200 16,000 E

1200 000

0i 0i II

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

I
I



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-2D -+!sWA

Well Location: IF Well Construction Details:

Depth Screened
7.5- er -:• Depth- Interval Diameter

s' I V "'- 95 75-95 2

S tM-IS -0 7.5l , 5D-4W
Iar

7.5'
Mw3s0+ Y SMW-4. T

47'

Fluorescent Tracers . . ... . . .

-- $-Fluorescein -4-tEosine '--RWT

1.00, •- -

0.90 T . .. -... .

0

M 0.80 -- -- - - - , -- 
- -

e -_ _

t 0.60 - . - . . . . .

,, ,
: 0.50 - -- , ,_.. . . .........

w 0.30 . . .... .. ----- -- --

80.20.
z

0.10 . . • - . . .... ..

0.10 , ,__- --- -... . --. . . . . . . t________,--____ -----__

0.00-
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

pH + Sulfate

--- LabpH -*-FieldpH -i-s-Sulfate

10.5 •3600

10.0 ,- 3,300
9.5 --- 3,000
9.0 . . .............. - 2,700

8.5 -_ . ... _, _ _ _ _ _ _ _ _ _ _ _ _ _- 2,400

x 8.0 -- _________________----- 2,100
t 7.5 1,800

7.0 1,500 _
01L

-• 6.5 1,200

6.0 -- - -. 900
5.5 600

5.0 -.. - 300
4.5 -- - 0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-2D

Well Location:

Molybdenum and Selenium

7S ia- *5OSD-WD~

7.5.

5144S5+ *Saaw.s w

Well Construction Details:

Screened iameterDph Interval Daee

95 75-95 2

0.50

0.45

0.40 t

0.35 0

0.30

0.25 E

0.20

0.15

0.10

0.05

0.00

2

a'

I
0
*0
5

0

S

10

9

8

7

6

5

4

3

2

1

0

-$-Molybdenum -$--Selenium -4- Dissolved Arsenic

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-70 -50 -30 -10 10 30 50 70 90

Time Elapsed (days)

110 130 150 170 190

Normalized Amendment Signature Plot

-0- C

C

10

alcium

hloride

U Treatment

--- C- Dissolved Phosphorus, Ortho as P -4*--Total Phosphorus as P

- C Eosine -4- RWT

1.0 10

0.9 90

0.6 80

~ 0.7 7

0.6 60

0.5 50

i i

0.0 0~~~~~~~~ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

100
90

80

70

60

50

40

30

20

10

0

E
_E

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170

Time Elapsed (days)

190



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-3S +!a.6

Well Location: is Well Con•
esc•zs:DDepth

U 5'

IS's6w1 5, 

70

7&5

SMW-3SMo+ -+sM +w-

4V

Uranium

-4-Dissolved Uranium -4-% U Treatment

5.0 1 00Start of Injection Endof Injection

4.5 90

4.0 so

3.5. 70

E 3.0]- 60

2.0- -- - 50 i
ZI-

1.- 3-0

1.0 20

0.5 10

0.0 -- -- J- 0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

-*-Phosphate --*Dissolved Phosphorus, Ortho as P -e--Total Phosphorus as P -- *Calcium -- *-.TDS Chloride

600 - 48,000

500 - 40,000

400 32,000

A0300- 24,000j

200 -- ........ .. . 16,000 M
Si Ei

Sz

06 0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

struction Details:

Diameter
Interval

55-70 2



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-3S

Well Location: Well Construction Details:
o M 5 Depth•" Screened Diameter

is sis a •e-v• Depth Interval

suwi-11 5, MInSM•D 70 55-70 2

lMYA Ur

75 I
I

Fluorescent Tracers Fluorescein -osine RVVI

1.00

0.90 3
0 -0.80

0.70

0.60

I-IS0.50

0.40 I
M 0.30

0.20

0.10

0.00 , , I
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

lime Elapsed (days)

pH + Sulfate B

-4-Lab pH -- Field pH -e--Sulfate

10.5 | , -_3,600

10.0 - _ -_a3,300
9.5 3,000
9.0 2,700

8.5 2,400

8.0 2,100Q.
t 7.5 1,800

70 -1,o500
6.5 1 1,200

6.0 900
5.5 I 600

5.0 300
4.5 . 0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days) I



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-3S

Well Location:

+SMWW-S

4U5

-&-swA'65.

Well Construction Details:

Screened
Interval Diameter

70 55-70 2

Molybdenum and Selenium

-4-Molybdenum -4--Selenium -.- Dissolved Arsenic

E
E

0

75

10

9

8

7

6

5

4

3

2

0

______ r r -

~ i~

0.50

. 0.45 V
0.40

.... ... . . .. . .. . . . .. 0 .3 5

0.3
0.25

0.20
-. .. . . . .-- -- --.-- -- 0 .1 5

0.10

__0.05M

190 0.00

50 70 90 110 130 150 170 190

Time Elapsed (days)
-70 -50 -30 -10 10 30

Normalized Amendment Signature Plot
-*--Calcium --4--Dissolved Phosphorus, Ortho as P -0- Total Phosphorus as P

Chloride Eosine -- RWT

-- *--% U Treatment

1.0 -1- ,___ 100

90

C

E

0
Z

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

____A' WI

so

70

60
E

50

40 •
u E

30

20

10

10090

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-3D ÷s+

Well Location: Well Construction Details:
oSDepth' Screened Diameter

7,• .'• •-"• Dpth Interval

y~- 0• • i•` 95 75-95 2

fl 75 5DR.5M I

UraniumI

•-*,-Dissolved Uranium -,,#--% U Treatment

5.0-- 100
45 Start of Injection End of Injection 9

I

•.4.0 ,,'803.s. 70

Uraniu ''4DsovdUaim %UTetetIl

E5.0 600

_ _s _ _ _ _s_ I
2.5 50 70

,V 2 40

1.5 30

1.0 20

0.0 ,. ,0 . , 0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

-4.-Phosphate -@-- Dissolved Phosphorus, Ortho as P --4-Total Phosphorus as P -- $Calcium -4-TDS Chloride

600 -- 48,000

S 500 -:40,000

~400 3,0

.c300 - 24,000
'5 I-

C. .

m 200 - 16,000

0100 I •8,000 a

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-3D

Well Location: Well Construction Details:

o sM-2sID Depth Screened Diameter
IS Interval

SM- 1w ' m 95 75-95 2
• -I0D 7.5" 0 "•4S/D10ll

_J SMW-5SOD

Fluorescent Tracers

S---Fluorescein - E-Eosine -- RWTV -

'-o.80

0.70

w0.60 -

S0.40 --- ______

~0.30

t 0,20 I
z

2 °

0.10

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190
lime Elapsed (days)

pH + S ulfate

-4-Lab pH --- Field pH -4- Sulfate

10.5~-~- 3,600

9 .0 - ~2,700b
* E

S7.5 ~ I¶~ ~1,800wo
07.0 . .1,500.

0
-01.-- &5 -- - 1,200~

6.0 goo ..... ... .. . . . .. 900
5.5 .. 600
5.0 - 300

4.5 ________ 0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 1 00

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-3D

Well Location:

aMw.e
+

as.
*~.25/O

7S V.'.
U 55.

suw-1 5' U

75' *soe-as~o
ae

7.5'
+rnAsv ±S~W2

Well Construction Details:

Dph Screened Daee
Dph Interval Daee

95 75-95 2

Molybdenum and Selenium

-- *-Molybdenum -*-Selenium - Dissolved Arsenic

E
C

e

0

S

0

10

9

8

7

6

5

4

3

2

1

0.50
C

0.45 w
040

0.35 0

0.30

0.25

0.20

0.15

0.05
rh S p

0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

0 DO

Normalized Amendment Signature Plot

I
I

-*-Calcium

Chloride

---- % U Treatment

1.0

0.9

0.8 -

c 0.7

0.6
c
a 0.5

C

a 0.
4  

.. .

- 0.3
E
o 0.2

0.1

0.0

! It I
I I

ii

100

90

80

70

60 C

40

30 C

20

10

0

-4- Dissolved Phosphorus, Ortho as P - Total Phosphorus as P

Eosine --- RWT

-ii p
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-4S

Well Location:

7.5- "'NO-,7

miv

7.5
SMW-3Sf0

4  +sM OW4S&V

&a._Mw6siO

Well Construction Details:

DeptehaScreened DiameterDph Interval Daee

70 55-70 2

Uraniu

5.0

4.5

4.0

3.5

E3.0

" 2.5

1.5

1.0

0.5

0.0

m

-4-Dissolved Uranium -- ý-% U Treatment

-- - - _100
Start of Injection End of Injection

.......... . . . - . . . . . . .. .. . . 90

------ - 7 80---- . ~ ~ 1 s60

50

40

30

' ' 20

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Vr
E

Amendment Signature

Phosphate --- Dissolved Phosphorus, Ortho as P -- 0--Total Phosphorus as P -4--Calcium ---- TDS Chloride

.500 ........ 40,00

400 ] .. . ... .32,000

I '0

M 300 24,000

.C
' 2001 - 16,000

iE

Xi
100 8,00

0 i# -~-- 4--~--

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-4S

Well Location:

0 *SDR-3S'tD

8MwI 10'

S4+S8.W.4&V +

Well Construction Details:

ScreenedDepth Interval Diameter

70 55-70 2

-m-

Fluorescent Tracers

1.O0

0.90

0
0.80

0.70

0.60

10 0.40

0.30

0.20

0.10

0.00

---- Fluorescein -4-Eosine --- RWT

Ti

TI

TI

=1-~-~.-~ p
-70 -50 -30 -10 10 30 so 70 90 110 130 150 170 190

Time Elapsed (days)

pH + Sulfate

-4--Lab pH --- Field pH ---- Sulfate

10.5

10.0

9.5

9.0

8.5

8.0
Q.

7.57.

6.5

6.0

5.5

5.0

4.5

3,600

3,300

3,000

2,700

2,400 =

2,100

1,800

1,500

1,200

900

600

300

0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



3 TPP Pilot Test At-A-Glance ChartsWell ID: SDR-4S _esw±

Well Location: is Well Construction Details:
*SO -2S/D Screened

7 .S Depth IntervalU S .S
sMw-I1 • ' J ' 70 55-70 2s •e-i 5* 3.

IIV
SW-SO+ slW~4,. +

Molybdenum and Selenium

--4-Molybdenum -- Selenium -- + Dissolved ArsenicI10 0.50
i9 0. o45

8•- 0.40

7 . . . . . . . . . . . . . . . . . . . . .0 .3 5

iE 6 . . . . . . . . . . . . . . ' .. . . .. . . . . . .0 .3 0

w 5_ __ 0.25
x E4. .. . .. . . . . . 0.20

. . ... .... ... . .. 3 .. . . . . . . . . . 0 .1 5
>i

.. . . . . .. 2. . . . . .. . . . . . . . . . . . .. 0 .1 0

1 0.05

0 ______________0.00

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

3 Normalized Amendment Signature Plot

A-Calcium -4- Dissolved Phosphorus, Ortho as P -*-Total Phosphorus as P

0 Chloride Eosine - RWT

m$-% U Treatment

0.9 90

0.8 . . . .80

0.7 7, 70

0.3 .. ..... .... .. ... 30 cc3 0.2 __-_-.20

0.1 10

0.0 0------ 0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-4D

Well Location: I

S.

7.5

V SW& m

4hN-51

-in-

Well Construction Details:

Dph Screened Daee
Depth Interval Dimeter

95 75-95 2

100

90

____________ 80

70

60~

40

30

20

10

Uranium

5.0 -

4.5

4.0

~3.5
3.0

2.5

2.0

1.5

1.0

0.5

0.0

-#-Dissolved Uranium -0-% U Treatment

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

-*-Phosphate --*- Dissolved Phosphorus, Orthoas P -4-Total Phosphorus as P -4- Calcium -0-TDS Chloride

600 48,000

400 32,000

300 24,000

v
2 0 0  

16,000 5

is100 8,000

0 0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190 0

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-4D

5Well Location:

I
I
I
UFluorescent Tracers

4?MW-

15'
SU OSD SDwA .,V SSM

Well Construction Details:

h Screened
Interval Diameter

95 75-95 2

-4--Fluorescein --4-Eosine -- RWT

100

0.90

0r
00.80 }---

r
0.70

70

0.60

0.50

00.40

0.30

0.20

0.10

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

PH + Sulfate

-4-Lab pH -4-Field pH --- Sulfate

10.5

10.0
9.5

9.0
8.5

8.0

7.5

0 7.0
J* 6,5

6.0

5.5

5,0

4.5

9.5 I,00

3

3

3

2

2

2

1

3,600

3,300

3,000

2,700

2,400

2,100

1,800

1,500

1,200

900

600

300

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SDR-4D

Well Location:

7..VSW5J
OWNIIM+ 3 5W'.11 ?

Well Construction Details:
t Screened

Dth Interval Daee

95 75-95 2

Molybdenum and Selenium

-4--Molybdenum -0--Selenium -.-- Dissolved Arsenic

C

0

10

9

8

7

6

5

4

3

2

1

i ti 1
i i

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

.5

E

V•

a I aiaaaallil__ ___ __!

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot
-*-Calcium -4 Dissolved Phosphorus, Ortho as P -- Total Phosphorus as P

Chloride Eoslne --- RWT

-- ,-% U Treatment

1.0 100

0.9 90

0.8 go80

0.7 70

.0.6 - . . .. .. ...... . 60

C
0.50

V 0.4 _____________- - 40 ECi

00 40
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

lime Elapsed (days)

E
a=



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-1 4•"s.w

Well Location: I Well Construction Details:

p-t Screened Diameter
7S • 0 • S• -:6D D Interval D

S85 65-85 2

,N0-1S/lY 7.5 ,SDR-Ir/O

Iy 10'

4(7

. Lsuw - 5. .,

Uranium

Z Dissolved Uranium -4--% U Treatment
Start of Injection

5.- - - - - 100
4 .5 A " hE n d o f In je c tio n 9

E 3. ____0 ___

•----0-

•2.5 50

2.0 40

1.5 308•1.0 
20

0.5 10

0.0 • -0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

Phosphate - -Dissolved Phosphorus, Ortho as P -4 Total Phosphorus as P -- *--Calcium -q-TDS Chloride

600 -- -- - - - -________ _______ 48,000

/E
-500 - 40,000

0

o.

"•400-------........--------- -- ______________ -32,000

m 200 
16,000

100 
8,000

50 [ 0

o 
o

-50 -30 -10 10 30 so 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-1

Well Location:
SMMW-8

0 5.

"*"tism 75 OO-W

75
*W.3d0 smw4.4 +!4

Well Construction Details:

pth Screened DameterDph Interval Daee

85 65-85 2

Fluorescent Tracers

-- Fluorescein -0- osine --- RWT

1.00

0.90

r

' 0.80

0.70
r

•0.60

0.50

! 0.40

i0.30

0.20
a

0.10

0.00

U
I
I
I
I
I
I
I
I
I
I
I
I
I
I
U
I

I

-50 -30 -10 10 30 50 70 90 110 130 150 170 190
rime Elapsed (days)

pH + Sulfate

---- LabpH -4--FieldpH - Sulfate

10.5

10.0

9.5

9.0

8.5

Z 8.0

;" 7.5

1 7.0

. 6.5

6.0

5.5

5.0

4.5

3,600

3,300

3,000

2,700

2,400

2,100

1,800

1,500 '

1,200

900

600

300

0

-50 -30 -10 10 30 50 70 90

Time Elapsed (days)

110 130 150 170 190



TPP Pilot Test At-A-Glance Chart.
Well ID: SMW-1

B

Well Location:

10, a, 0s-:s

sw R-5/ 5 .5 U 0ý'

7.5
SPRW-.O`+ +S'wý.5.

V0

_J5_4ww-&S

Well Construction Details:
[Sreened

Depth Interval Diameter

85 65-85 2

Molybdenum and Selenium

-4-Molybdenum -4--Selenium * Dissolved Arsenic

10

9 . . . .

81

7
E

• 
0.25......

Z 4 4--
0 C

0

-50 -30

0.50 i

- .40*5

-- 0.30 •

0.25 M
0-I .20

0.15

0.10

0.05 -t

0.00

-10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot
-- O-Calcium -- Dissolved Phosphorus, Ortho as P -4-Total Phosphorus as P

< Chloride Eosine -4-- RI

-- % U Treatment

1.

c 0.7

S0.6

0.5

I.0 0.4

0.3 - -- ------

0.

100

90

80

70 -

60
E

40 E
30 c

20

10

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-2

Well Location:

Uranium

s4!t-e

15,
SDPe.2S/D

7.- SWý0 SD50~3l

S.

to,

st.15M ~75 SR5/
tM.5d0 IV*.4, +

Well Construction Details:

h Screened
Interval Diameter

85 65-85 2

--4-- Dissolved Uranium ---- % U Treatment
Start of Injection

5.0

4.5

4.0

3.5

,EE 3.0
E
.• 2.5

Z 2.0
"- 1.5

1.0

0.5

0.0

. End of Injection

i ii i
, =

:,: A

100

90

80

70

60

50

40

30

20

10

0

e
E
.5

I-

I
I
I
I
I
I
I
I
I
I
I
i

I
I
I
U
I

J

-50 -30 -10 10 30 50 70 90 110 130 150
Time Elapsed (days)

170 190

Amendment Signature

Phosphate -0--Dissolved Phosphorus, Ortho as P -4-Total Phosphorus as P -4-Calcium -*-TDS

600

.. 500

,400

I 300
C.

200

100

Chloride

48,000

40,000

32,000 .0

24,000

16,000 E

8,000

0
~4~t Ak0

-50 -30 -10 10 30 50 70 90 110 130 150
Time Elapsed (days)

170 190



3 TPP Pilot Test At-A-Glance Charts
Well ID: SMW-2 ÷s±w"

Well Location: IS! Well Construction Details:
S - D e p t h S c r e e n e d

7. 5' Depth Interval Diameter

SMW-I 0 5, M 

85 65-85 2
It .) 7.5' S N*-4$10

I
40-1

3 ,Fluorescent Tracers

0

0.90 .... . .................................... . .... ..........

o.8o -0

to 0.70 _

I _ _ t
0.40 ---

0.40 - , .... .

0,3

z

-50 -30 -10 10 30 50 70 90 110 130 I50 170 190I __ _ __Time Elapsed (days)

pH + Sul ate-.4-Lab 
pH -4> Field pH -.- +- Sulfate

0 . 0--. .. .. . ... . .3 ,3 0 0

9.5 A _____.~~~~~ ~3,000
9.M '- ------ ___ -__ _____ 2,700

~8.5~_~A- - __ 2,400

t'0.00 -- ,'80
-57. i I 0 5 0 90 i0 1010 1750 0

~ _______ __ _____ Time Elapsed (days)10

1.0 3900

5.536000

5.0 --- -- " 3 • ....... 00

4.50
-50 -30 -10 10 30 so 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts 3
Well ID: SMW-2 w

Well Location: Well Construction Details:
oSOe.-51 Screened
7S RM - Depth Ined Diameter
7S ~,, DsS Interval

suw-1 U0 Y r' 85 65-85 2

7.5'

SWI

4a,

Molybdenum and Selenium I

-4-Molybdenum -4-Selenium - Dissolved Arsenic
10 0.50

9 -- _ . . .. .... . . . .. . .. .. . 0.45
8 0.40

7 10.•3 o

6 0.30

S0.25 E, , vE
4 J 0.20

3 I0.15

2 t,0.10 .oI t ,-- 0.05

0______"_______.. . . . ._,_,_,_,___ - 0.00
__ _ I-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot

--- Calcium -- $ Dissolved Phosphorus, Ortho as P -- Total Phosphorus as P

-0 Chloride Eoslne -4- RWT

-4--% U Treatment

1.0 , 100

0.9--------"- _ - ---- 90

0.8 so-________________________ ~ 3

0 70

o i i

10.6 A 60 __ - -E

E

0.3 -- 30s

.2 2i

0.1 7, 10

0.0 -- 50
-50 -30 -10 10 30 so 70 90 110 130 150 170 190

Time Elapsed (days)

, .I
iI

0,2 ' 20I



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-3S 4?s•

Well Location: is, Well Construction Details:

Depth Screened Diameter
7s I SI5O5Dpt Interval

U 
5so

S 57- a, 70 55-70 2
t -151D h 7.s* Q sfA -S/D

10, (

5351D4, +s .~ +?"

49

Uranium

-#-Dissolved Uranium -$-'% U TreatmentStart of lnjection

5.0 100
End of Injection

4.5 90

4.0 --- ----- 8

3.5.570

2.5

_0 2.0 4-0,

1.0 - . _ 20

0.0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

Phosphate -4-Dissolved Phosphorus, Ortho as P -4-Total Phosphorus as P --4-Calcium -m-TDS Chloride

600 48,000

--500- 40,000

0i

401 , 132,000 W

E

3 300 . .... ... - _--- 24,000

0,

Mi

200 1.......... . .. 6-r3 ,000

800 8,000

0 0
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-3S

Well Location: s.w~

&. 75 0 SOD-3S/D
MY UP

Well Construction Details:

h ScreenedDph Interval Daee

70 55-70 2

I
I
I

ri.: .nrftPrfu. Trace=r.
Fluorescent Tracers

1.00

0.90

0.70

0.60

r0.50

00.40

0.30

0.20

0.10

50.60

-- *--Fluorescein 0--lEosine - RWT

--------------------

p a, p

000
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

PH + Sulfate

4

0.

10.5

10.0

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

5.0

4.5

-- *-Lab pH --- Field pH -*--Sulfate

, , -3,600

, i 3,300

a a' 3,000

2,700

a a _2,400

i' 2,100
! r 1,800 _

1,500

. w 1,200

a a .900

, i 300

* l 0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

I
I
I



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-3S 4!s-

Well Location: Well Construction Details:

i Depth Screened Diameter

SUW-l 5 I 70 55-70 2

10, I
7,5

Molybdenum and Selenium

-*--Molybdenum -- *-Selenium -- # Dissolved Arsenic

10 , 0.50

9 . ... ....... .... . 0 ,4 5 Cw

8 0.40e

7 . ....................... ....... - 0 .3 5

6 T-- 0.30

5 .0.25

_ __ __ a
3 0 .1S5_

.........................2-- 0 .10 2I 0.05
0 0.00

-50 -30 -10 10 30 50 70 90 110 130 150 170 190
Time Elapsed (days)

Normalized Amendment Signature Plot
-a-Calcium -#--Dissolved Phosphorus, Ortho as P --4-Total Phosphorus as P

Chloride Eosine - RWT

-0--% U Treatment

1.0 . . . - -... .. . . .. . . .. . . .. . ... .. 100
0.9 .............. . .. . . ............. ..................... ... ..... ... ~. 90

0.9 - - ----- ----- ---- 70

S0.6 6

C -i
o8 ,_- 8

0.50

0 .4 . . . . q... ... . . . . . . . . . . . . . .. . 4

0 .1 ... ..... .... 30 "
0 .2 ..... . . ......... -- 20
0.1 1. 0

0 ,0 ........ .... 0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



I
TPP Pilot Test At-A-Glance Charts

Well ID: SMW-3D

Well Location: IV

U V

S.'st ~s'.~ý
is 1 7. 5 a Sl"U S

75

Uranium
-*4-Dissolved Uranium -4-% U Treatment

Start of Injection
5.0 1 ;End of Injection

5MW-a

Well Construction Details:

Screened iameterDepth Interval 1a 1
95 75-95 1 2 1

4.5

= 40

E 3.0

2.5

2.0

1.5

1.0

0.5

0.0

Ii

100

90

80

70

'0~

401

30

20

10

0
at SS S S p

I
I-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

-4 Phosphate -0- Dissolved Phosphorus, Ortho as P -4--Total Phosphorus as P --- Calcium -4-TDS

600 , ,- -

500

400

3O00CL

200

o100

- Chloride

48000

40000

32000

24000

7-

E

8000

M

a-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



I TPP Pilot Test At-A-Glance ChartsW ell ID: SMW -3D 4!1"w 4

Well Location: IT Well Construction Details:

osm-n/D Depth Screened Diameter
7 .5 0 SoR-3D Depth Interval

slmw- L 5' 95 75-95 2
i-s 7.5' a SR5M.-4/

to, 1w'

I
I

Fluorescent TracersI ,_ -4-*Fluorescein -4-tosine -V-RWtT

1.00___ _ _ _ _ _ _ _0.90

*r- 0.30

0.70Ti

.0 0.60 . . . • .. ... . ... .. .

E20
"•0.10

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

i pH + Sulfate

-#--Lab pH -*-Field pH --#Sulfate

10.5 T- - __- --- _ __- -- 3,600
10.0 ... 3,300

9.5 - 3,000
9.0 . 2,700
8& 5 .. .. . ... -• • ... . .. . ... . . . .. .. . . . . . .. .. . . 2,400

x 8 .0 .... .. ..... ..... ... . ..... . .. ... . . . . . 2,100

C.
E* 7.5 1,800

0
S6,5 - --- __ ---- -- 1,200

* 6.0 900__ _ _. - - ~ 7 -

S5.0 300
4,5 0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-3D

Well Location:
*50R-2S/V

7S s * v -S

U y

7F

40'35 sw~~±

amew'w

Well Construction Details:

Screened iameter
h Interval

95 75-95 2

Molybdenum and Selenium

-*-Molybdenum -*-Selenium --- Dissolved Arsenic

10

9

8

E 6

Ž4

3
2

• I
I I
I I

0.50

0.45 w

4
0.40 "u

0.35

0.30

0.25
E

0.20 '

0.15

0.10 o:

0.05

0.00

IT

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot
-4--Calcium

Chloride

---- % U Treatment

1.0

0.9

0.8

0.7

0.6
C
C

0.4

0.3

0.2

0.0

100

90

80

70

60~

50

I-
40 E

30 C

20

10

0

-- 4- Dissolved Phosphorus, Ortho as P -4-Total Phosphorus as P

Eosine -4- RWT

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-4S .!_s-w

Well Location: 15' Well Construction Details:
• •-•/DScreened

eM . s - Depth Interval Diameter
7 . 5' 5I

5.rSMW- a0 " , , 70 55-70 2

Sk_,SMD-A 7.5' oSDR-ASýO

4*0

Uranium

Start of Injection -4-Dissolved Uranium -.- % U Treatment

4.5 - . .. 90

+1.0 - - 20
End of Injection

0.5 s- 10

0+0- 0
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

-4Phosphate -*-Dissolved Phosphorus, Ortho as P -*-Total Phosphorus as P -- $-Calcium -4--TDS Chloride

600 --. . . . ... ... .. ..... . . .. .. . .. .. . ... . . 48S000

. 500 4 - . . . . . . ... . 0,000
0i

E400 .. 32,000
E .0

2300 24,000

CL

o 200 - -....... .. __- 16,000oo _ I
V E

0o100 8,000

0 -. 0 ;.

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charb
Well ID: SMW-4S

Well Location:
*SOR-25Mf

7S &IWS 7. 0 5DRA-S/

5,5

4(-r C

9.tLw.3w '1 S.ul.S ±5

Well Construction Details:

Screened iameterDph Interval Daee

70 55-70 T -2

C1 # Ir
r luioso-eiii. ini -osne-l-W

.--*-Fluorescein -,e-Eosine -- *RV4

1.00

0.90

C
0

0.80

u 0.70

0.60

0.50

I-,

0.30

0.20

0.10

0.00

I
I
I
I
I
U
I
I
I
I
I
I
I
I
I
I
I
I
I

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

pH + Sulfate

-$-Lab pH -=4Field pH -4--Sulfate

10.5

10.0

9.5

9.0
j8.5

1ý8.0

7.5

• 7.0

• 6.5

6.0

5.5

5.0

4.5

3,600

3,300

3,000

2,700

2,4002,100

1,800

1,500

1,200

900

600

300

0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-4S

Well Location: Well Construction Details:
°'s Depth Screened Diameter

7S SO-3-D Depth Interval

sMw- o s' 70 55-70 2

o'S
111SIV-6 ~7.5' .- 4I

SMW-OS/DO S~s

Molybdenum and Selenium

-*--Molybdenum -- Selenium ---- Dissolved Arsenic

10 0.50

9 + .0.45

- ! " . . . ... . ...... . ... . .. .o I
E Z
E 6 0.30 2
C 4 0.2

O 2 .. . . . . . ... .. . ... .. ...... .. . . ..__ _ _. . . . . . .. . .. ... 0 .2 0 a
3 0 5......... - o. os

- [.0~ 0.00 F

-50 -30 -10 10 30 50 70 90 110 130 150 170 190
Time Elapsed (days)

Normalized Amendment Signature Plot

-4- Dissolved Phosphorus, Ortho as P -e---Total Phosphorus as P
<. Chloride Eosine - RWT

-4--% U Treatment

1-.-, - - -.-... . . . . . .. ... . . . . . . . ... .. . 100

0.8 . ... 80

0.6 -~ -- 60

0.52.. ... ....... ....- 50
0,4 40

0 .1 - - - - . . . ... 10
0.00'. . ..- 0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW4D

Well Location:

Uranium

U .

8MW-M 5

±-55o n*5Oif

'6sma

Well Construction Details:

Dph Screened Daee

Interval Diameter

95 75-95 2

5.0

4,5

4.0

E3.5

E 3.0

) 2.5

2.0
. 5

1.0

0.5

0.0

Start of Injection -*4-Dissolved Uranium -4-% U Treatment

End of Injection" I ____________
100

90

80

70

60

50

40

30

20

10

0

I
I
I
I
I
I
I
I
I
I
I
I
U
I
I
I
i

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

-- Phosphate .-e- Dissolved Phosphorus, Ortho as P -- *-Total Phosphorus as P --4--Calcium .-4-TDS - Chloride

6500 '.-40,000

400 32,000

5 ~ii300 :24,ooo

200 16,000
E

0 - 8,000

* r--k-1 0

0 . 0 _

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-4D

Well Location:

Fluorescent Tracers

5MW4

7SS

X 5.

SMW-1 
5.

SUW.A46M ~ ~ 5 ±sw

Well Construction Details:

Screened iameterDph Interval Daee

95 75-95 2

--- Fluorescein -- Eosine --4-RWT

1.00

0.90

0.8.0 0.80 J--

0.70 b-
o

0.60

I-0 .50

2 0.40 .-

0.30

E0.20
z

0.10 4

0.00 i-
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

pH + Sulfate,

-4-Lab pH -A- Field pH -4--Sulfate

10.5 3 3,600

10.0 3,300
9.5 13,000

9.0 1,700

6.5 --------- 2,400

8.0 2900";

8.5 -1"o0

7.0 ....... ............ ................. 500
6.0 9 __ __________ 200

5.5 600

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-4D

Well Location: Well Construction Details:
a Depth Screened Diameter

S soDR-3VO Interval

smv- 5 m•l 95 75-95 2

ItýD .'S OSDR-45M'

40?

I
iv I

Molybdenum and Selenium

-Mel -Molybdenum -,eni--Selenium --- Dissolved Arsenic

10 -- . ... ------ ... . .. . 0.50

9 - __- 0.45

, 0.40

7 I, , 0.35

'' _ I6 4,,0.30 "

C 5 -J0.25 1,

4 ___ 0.202
3 0.15 J(

2 0.10

S 1 -,,0.05 L'

0 "I 0.00
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot

-4-Calcium -#- Dissolved Phosphorus, Ortho as P -0-Total Phosphorus as P
Chloride E tosine 0- - RWT

--*-% U Treatment

1.0 100

0.9 90

0.8 80

0.7 70

0.6 __ ___ - 60

0.5 ao

-0.3 -300._ _ _I

0.1 10 I1
0.0 50

-50 -30 10 10 30 50 70 90 110 130 150 170 190
Time Elapsed (days)

I
I



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-SS

Well Location:

_±~w

IT

5.T

111, It, ý11 1
to w 7.5.5MW-3SAO+ +SWai sM2

4a.

~saW.SA)

Well Construction Details:

ScreenedDepth Interval Diameter

70 55-70 2

Uranium

5.0 T

4.5

4.0

3.0

S2.5

2.0

0

a1.0

o.s -4

0.0
-5

Start of Injection -.- Dissolved Uranium -0-% U Treatment

- "• : End of Injection 90
___ _______ _________90

80

-- --- -- - .60 c
50 i
SO M40

.. 20

0 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

0 -3

Amendment Signature

Phosphate -0 Dissolved Phosphorus, Ortho as P -,-Total Phosphorus as P --- Calcium --- TDS

600 - - -

'-500 - T-
0.

400

0 300 -

CL

-0 -0 -0 10 30 50 70 90 110 030 150 170 19

100d

Elapsed Time (days)

M Chloride

48,000

40,000

32,000

24,000

16,000 0S

8,000

0
00



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-5S

Well Location: IV,

7S . 00-5t

7.0

UWM-3StD4 +SMW.4SA +MW

Well Construction Details:

Screened iameterDepth Interval Daee

70 55-70 2

Fluorescent Tracers

-- *--Fluorescein -.-- Eosine - RWT

1.00

0.90

0 0.80

0.70

0.60

0.50

0.40

0.30

0.20
0

0.10

0.00

[1

I
I
I
I
I

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

pH + Sulfate

-4--Lab pH -0-Field pH -- *-Sulfate

10.5 - -,3,600

10.0 3,300

9.5 A 3,000

9.0 , 2,700

. 8.5 I, -,2,400

8.0 2,100

7.5 1,8007.0 1,500
.26.5 1,200

6.0o - .. 900

5.5 7 n 600

5.0 300
4.5 0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-5S

Well Location: Well Construction Details:

eDepth Screened Diameter
7.S' - esDR-35-D Interval

x 5,

suwI w 1 o 70 55-70 2

S& ISIDy~ 7. *555S'
fly 10'

7.5
5MW-35IO+ +SMo+9. w

4a

Molybdenum and Selenium

-•-Molybdenum -. 4-Selenium - Dissolved Arsenic

10 . . . . . . . . ...-. . . . . . 0.50

9 . . . .. .. :-L . . . . 0.45

8 . . . . . . . . .. 0.40

7 -.. 0.35E

E b 0.3
C 6 5- 0.30 w

2- 4 ---- 0.20 .2
0C

3 -o0.15

.0.05 a

0 0.00
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot

-- Calcium --- Dissolved Phosphorus, Ortho as P - Total Phosphorus as P

0 Chloride Eosine -4- RWT

-- % U Treatment

1.0 .. ... . .1- .. .. .... .. .. .. 0 0

0.8 , i80

-0.7 . . . .. .... - 70...

o 0.75 ~.- . .............. ....__.....~ ... ...... . _ ___. ...... 70
o

LO0.6 --- ___~~----- -60 V

C ,
0.5

0.4 4,~---40
as E

0.3 ------ ---- -- -.-- -- - -. 30 '2

I ' I
0.2 ---- ---- . .... .. . ... .....- , , ------- 20

0.0 - a 0~*5 4 #
-50 -30 -10 10 30 50 70 90 110 130 150

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-5D

Well Location: ,• Well Construction Details:
OSM.251M Depth Screened Diameter

7S 0 SM-1-J0 Interval
-i v •. i 95 75-95 2

.1S/"A IV SDR-uS/0
10'

auW4&SD+ ±,ws, +

4Y

Uranium

Start of Injection -4-Dissolved Uranium -,--% U Treatment

5.0 -__________________.--- 100

4.5* End of Injection 90

4.0 sor 80

3.5 , , 70

3.0 __ __60 q

C 2.5 '50

2.0 40

1.5 30

1.0 20

0.5 10

-50 -30 -10 :10 30 50 70 90 :110 :130 150 :170 190

lime Elapsed (days)

Amendment Signature

"-4-Phosphate -4--Dissolved Phosphorus, Ortho as P -4#--Total Phosphorus as P -4-Calcium -•-TDS --*-- Chloride

600 i - 48,000

500 40,000

400 - ------ 32,000

300 24,000

.o 200 I, 16,000 E

1oo0 8,000

0* 0
0 -,-- ktI.~ 3

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance ChartsWell ID: SMW-5D

I Well Location:

I
I
I
i Fluorescent Tracers

7SW

SolS

SMWN-IS 19D .

Well Construction Details:

h ScreenedDph Interval Daee

95 75-95 2

-4--Fluorescein -- Eosine -- RWT

1.00 F

0.90

0
0.80 ti

Ga 0.70
o

0.60

S0.50

S0,40

0.30
0.20

0.10

0.00
-50 -10 10 30 50 70 90 110 130 150 170

lime Elapsed (days)

190-30

pH + Sulfate

-4-Lab pH - Field pH -.-- Sulfate

M0 5 . . ...... . ...... .- - ... . . . . . .. . . .. . ... . . . . . . . . . . . .. 3 ,6 0 0
10.0 , - . . .- .. . . .. . . . .. ... . .. .. . 3,300

9.5 -. .---------------- 3,00(

9.0 2,700

8.5 ---- - ------- --- 2,4N1I

8.0 ,_, - - - -..... 2,10o

t 7.5 -- 1,801
0

7.0 1,50(

6. ____ 5- ---- 1,201

6.0 900

5.5 -- ------- 600
5.0 300
4,5 - - 0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

0

0

0



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-5D

Well Location:

7.5 50R5-351
UU 5

Well Construction Details:
Screened Daee

Depth Interval Diameter

95 75-95 1 2 1

I
I
I
I
I
I

Molybdenum and Selenium

--- Molybdenum --- Selenium -- Dissolved Arsenic
10 1 ,-

E

0

8

7

6

5

4

3

2

1

A

I-I

0.50

0.45

0.40 "o

0.35

0.30 0

0.25

0.20

0.15

0.10

0.05

0.00

I
I
I
I
I0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot
-4-Calcium

-- Chloride

-4-% U Treatment

1.0

0.9

0.8

c 0.7
0

0.5

0.4

0.3

o 0.2

0.1

0.0

100

90

80

70

601

40 •E

30

20

10

0

-- s-- Dissolved Phosphorus, Ortho as P -- Total Phosphorus as P

-.- Eosine -4-- RWT

a.i

I
I
I
I
I
I

.
. . I

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-6

Well Location:

Uranium

5,

Sl t-ISDa .5

7.5.

Well Construction Details:

Screened iameterDph Interval Daee

85 65-85 2

Start of Injection -- $-Dissolved Uranium -4-% U Treatment

45 - End of Injection
4.5-

4.0 4.to

E 3.0,, . .. . .. s

35 I
r 2.5 . .

1.5
1.0 •

0.5

0.0
-50 -30 -10 10 30 50 70 90 110 130 150

Time Elapsed (days)

170

100

90

80

70

60

so

Io

30

20

10

0

t•

p.

Amendment Signature

Phosphate -0--Dissolved Phosphorus, Ortho as P -- Total Phosphorus as P -- Calcium -4-TDS -Chloride

600 .. 48,000

"500 40,000

• 400 . . .32,000

300-, 24,000

0i

200 16,000

100 8,000
a.

0 0o -.. 3 , 4,I 4. • , 4., 0

-50 -30 -10 10 30 50 70 90 110 130 150 170

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts U
Well ID: SMW-6 4+0 m

Well Location: is Well Construction Details:
a SOR-2SID Screened

7S Si-, * SM.sM Depth interval Diameter

s~w,-1- 1w v. I SM 85 6"-5 2

± oS/D 7.5' SDR-45D I
I

Fluorescent Tracers -Fluorescein *Eosne RI

1.00

0.90 [ ,

,80

w "__- I
•0.50,

0.40

4)m 0350 r

b0.20

0.00i

-50 -30 -10 1 0 3 0 5 0 7 0 9 0 110 130 150 170I
Time Elapsed (days)

pH +Sul ate- 
*--Lab pH -4-Field pH -4*-Sulfate

10.5 -_____________-- --- -- 3,600

CLi E

10.0 1-. 3,300

9.0 2,00

5 .5 6___ ,00

5.0 2100 0

46.50

5.0, -, -,-o300
45__ __ _ ____ ____ ____ __

-50 -30 -10 10 30 so 70 90 110 130 150 170

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: SMW-6

Well Location: 15' Well Construction Details:

esUR21 Depth Screened Diameter
7S 0 SDR-351D Interval

SMw-s ur w- 85 65-85 2

7.5'

Molybdenum and Selenium

-- *-Molybdenum 1--Selenium 4- Dissolved Arsenic

10 - -. . . ,- ... . . . . . . . 0.50

9 . .. . . . . . . . . . . . . .. . . . .. .. 0 .4 5 4r

C
5 0.2E4

Mo E

3 0.35

6 0 
- 0.300

-50 -30 .- 10---.------- 10 30 50 70 90 110 -- 0.25 15 0,

II C

------------- -, ---- 0.20

hloride.. oi7 .! --.-- _o ___ oo°

"lime Elapsed (days)

Normalized Amendment Signature Plot

--C--Calcium -.-.- Dissolved Phosphorus. Ortho as P •Total Phosphorus as P

*Chloride Fosine -4,- RWT

-4--% U Treatment

1.0 100

0.9 90

0.8 ; •80

q 0.7 r---70

0.6 -- 60 C
C

0
U -
M 

0
.
4  

- - - 40
4) E

0.3 •-30 r

0.0 1 ,0

0o 0
-50 -30 -10 10 0 50 7 90 110 130 150 170

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XIW

Well Location: Well Construction Details:
XMWN-6 Depth Screened Diameter

(ft) Interval (f1) (in)
xMwN-5

+ 45 35-45 4
15.

10' 0 XDR-2 I
7.T' 0 XDR-3I

XM-2 XMW-1 5

15' 15' 5' 7.5. R4

XDRt-4

ISIT

X+MW-4

Uranium1

Uau-4-Dissolved Uranium -0--% U Treatment

10.0 T- -- " '', 10010! Start of Injection ------ 0

9.0 90

8 W End of Injection 80

7.0 .. 70

6.0 60-

50 E
3.0 5 ______ 0I

4.0 N40

020 203

1.0 - -___ --- 10

0.0 4 0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature 3
-4-Phosphate - Dissolved Phosphorus, Ortho as P -*-Total Phosphorus as P -*--Calcium -4-TDS Chloride

600 - r______ ______________ 18,000 v

0500 so 15,000-S

0

oZI, 40- 12,000 2
1300 9I

1 00 6,000E

0 0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XIW

Well Location: Well Construction Details:

XMW-6 Depth Screened Diameter
(ft) Interval (ft) (in)

XMw-5
45 35-45 4

S'5
0' •XDR-2

7.5' 0 XDR-3

+XMW-2 ..4 XMW-1 T5

XDR-4XDR-1

i'5

"XMW-3

XMW-4

Fluorescent Tracers

-4-Fluorescein 0 Eosine
1.0

:i ___

0 .9 ... ..... . ... . ..

10.

9 0.7

0.5

0.4 - --3

V I -

'0 0.0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

pH +-Sulfate

0Lab pH -- *Field pH --*Sulfate

i 8 .0 .. . . . . . .2 . . . . . . .. . ... ... . ... . . . ... .. . . . .. . . ... .. . . . ,7 0 0

:i7.5 A~ 2,400

CLi E

• 6 . 0 1 ,5 0 0

m5.5 1.4 .. ............ .. . .. . . ... ... .. .. . ,200

4.5 60,0••o

4.0 3- 00

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XIW

Well Location:
XMW-a

Well Construction Details:

Depth Screened Diameter

(ft) Interval (ft) (in)

fp45 35-45 4

10,
xmw-2

1V*
XDRt-2

7.5' 0 XDR-3

0XDR-4

~+XMW-4

is,

Molybdenum and Selenium

-4--Molybdenum --- Selenium -4-- Dissolved Arsenic

10

9

8

&5 7
E
E6

4

3

2

1

0

0.50

0.45

0.40 a

0.35 o

0.30 "o

0.25 E

0.20 "

0.15

- - 0.10-"

0.05

0.00

I

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot
--*-Calcium
-4 Chloride

1.0

0.9

0.8 i

0.7
c

0.6 1

0.5 -

0.4

ii 0.3

0.2

0.1

0.0

--4-- Dissolved Phosphorus, Ortho as P -4-Total Phosphorus as P
Eosine ,-.-% U Treatment

100

90

80

70

60

40 -

-- -- -- - . 30 r

0 20

10

0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XDR-1

Well Location:
XMw-6

Well Construction Details:
Depth Screened Diameter

(ft) Interval (ft) (in)

45 3545 2~+XMW-5

10,

15' s
)MW-2

15,
XDR-2

7.5' * XDR-i1

5' 75

XDR-4

XMW-4

is*

+XMW-3

Uranium

10.0

9.0

, 8.0

E 7.0

2 6.0

' 5.0

M 4.0

• 3.0

2.0

1'0

0.0

-*--Dissolved Uranium --- % U Treatment

• • 100

Start of Injection End of Injection

! •; 70

. . ......... . ... 4 0

30

20

10

0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature ...... . . . .. ...

Phosphate 0 Dissolved Phosphorus, Ortho as P --# Total Phosphorus as P --- Calcium -- *mTDS Chloride

600 ......... ................. . . . . ---i . . . .. . . . . . . T 18,000

500 ..... . ..... .. . ........ -,. . . . . . . . . 15,000 .

_ 4'', 2 ,000

"• 3 0 0 -.. . .... . . .. ------.. . . .. .. . .. .. . ... . ..... ... .. .

.= :,,', | 6,o000 -
4, 00 ................ ....LL .. .. .. .....-_ _ _._ 1200

.X, 100 - 3,000

ao

0.0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XDR-1

VV•I| I-OCSILIon:i
XMW-6

Well Construction Details:

epth Screned Diameter
(ft) I (ft (in)

45 35-45 2

I
I
I
I

÷0W4
15I

4XM" l

*XDft-2

7.5' 0 XDR-3

Uxlw
is, 5- 7.5Y

0 0DR-4
5' XDRt-1 0

+x-w3
IS'

XeMW-4

Fluorescent Tracers

-*-Fluorescein - Eosine

1.0
0

=0.9__ _ -

l50.8 ___________

C Q07 0."7____

0.6

10.5

0o.4

20 0.3

0.2

M0.1

zo0.0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

I
I
I
I
I
I
I
I
U
I
I

pH + Sulfate

-*-Lab pH -*-FieldpH --*-Sulfate

9.5

9.0

8.5

8.0

7.5

7.0

0, 6.5

6.0

25.5

5.0

4.5

4.0

3.5

3,600

3,300

3,000

2,700

2,400

2,100

1,800

1,500 "

1,200

900

600

300

0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

I
I
I



TPP Pilot Test At-A-Glance Charts

Well ID: XDR-1

Well Location:

XMW-5

15'

10' *lXDR-2

7.5' 0 XDR-3

XMW-2 5'W-' 5

15' 15' 5' 75
7.5'

XDR-4
x×v-s *15'

15,

+XMW-3

XMW-4

Molybdenum and Selenium

--4-Molybdenum --4--Selenium 4-- Dissolved Arsenic

10

Well Construction Details:

Depth Screened Diameter
(ft) Interval (ft) (in)

45 35-45 2

0.50

7Z
E6 6

4

3

2

1

0

040
. .0.40.35

..... --;----______-.. ------• 0.35 0

0.30

0.25

0.20

0.10 _>'

005

•- ~0,00
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot

04 Calcium --s Dissolved Phosphorus, Ortho as P --4-Total Phosphorus as P
Chloride Eosine -4--% U Removal

1.0 - ......................... 0

0.9

0.8i

0.77
C

0.6

Ca

A 0- ---- - --- - .. 0 .E ..

EU
a .

03.13
a 0

100

90

80

70

60

so

30

20

10

0

E

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XDR-2

Well Location: Well Construction Details:
_XMW-8 Depth Screened Diameter

(ft) Interval (ft) (in)

W 45 35-45 2
t15'

7.5' 0 XDR-3

XMW-2 XMw-1 V
T 15 T S15 S nw X'

7.5
XDR-4

15

+XXMW-3

Uranium -$-Dissolved Uranium -0--% U Treatment

9.0 Startof Injection End of Injection 90_8.0 • : Z80

7.0 ,70

3.0 :. l ; 30

2.00

1.0 10..... . 3l0.030

-70 -50 -30 10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

-*-Phosphate -4-*Dissolved Phosphorus, Ortho as P -4--Total Phosphorus as P -4--Calcium -0-TDS Chloride

600 ..-. . r - - -- 18,000

500 =15,000
CLi 1

4000
, , 12,000

1300 9,000 .
$ ~E=

260100 3,000 I
0 ,-1 0

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

I
I



TPP Pilot Test At-A-Glance Charts
Well ID: XDR-2

Well Location:
XMW-6

Well Construction Details:
Depth Screened Diameter

(ft) Interval (ft) (in)

45 35-45 2
~XMWV-5

xMW-1

15'

XMW-2

15'

0. XDR-1i
5,

0XDRt-4

XMW-4

155

+XMW-3

Fluorescent Tracers

'a01.0-
0. •

0w0.8

rI 0.7

0.5

0.4

I 0.2

0.10*

0.-70 -50 -3

pH + Sulfate

9 .5 --.. . .. . .. . .

9.0

8.5

-4-Fluorescein •- Eosine

0 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

--*,-Lab PH - Field pH -- 4-- Sulfate

8.0

j 7.5

f 7.0

t 6.5

6.0
0

M 5.5

5.0

4.5

4.0

3.5

3,0

330

300

2,0

240
2,0

90

1,600

1,300

1,000

1,700

,400 _

'100

.,800a

.,500

,200 "

100

100

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XDR-2

Well Location:
XMW4

7.5' 0 XDR-3

XMW-2 _)tMW - I 5,

+ 15" 15 5 7x5
7.T

SDR--4

15'

+XMW-3

xMW-4

Well Construction Details:

Depth Screened Diameter

(ft) Interval (ft) (in)

45 35-45 2

I
I
I
I
I

Molybdenum and Selenium

E
C

73

10

9

8

7

6

5

4

3

2

1

--4-Molybdenum -4--Selenium - Dissolved Arsenic

0.50

0.45

0.40

0.35

0.30

0.20

0.15 J•

0.10

0.05

000n0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

•.VV

Normalized Amendment Sianature Plot
-4--Calcium Dissolved Phosphorus, Ortho as P -4--Total Phosphorus as P
.-.e-Calcium
-OChloride

1.0 ,

0.9 -

0.8 t t

0.7 
0

0.6 --

C
0.5 0

0.4 /

0.3 
3

Z 0.2 2

0.1 -1

sDissolved Phosphorus, Ortho as P --i-Total Phosphorus as P

C - Eoslne -4-% U Treatment

100

90

80

70

60

40 '-'
E

30 "@

20

10

I
I
I
I
I
I
I
I
I
I

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



I
I
I
U
I
I
U
I
I
I
I
I
I
I
I

TPP Pilot Test At-A-Glance Charts
Well ID: XDR-3

Well Location:

XMW-2

Uranium

10.0 T -----.... ...... ;- - , -S'tart of Injection
9.0 _

7.0-- - -

E 6.0

" 5.0

'0 4.0

3.0 -- p
2.0

1.0

0.0'

XMW-6

~W-5

XDR-2

9wN-1 5

15' 5. 75

0XDR-4
XDR4-I

15,

-3

XMW-4

Well Construction Details:

Depth e Diameter
Mf) Itra (ft) (n

45 35-45 2

100

-t 90

70

60

L E

.1 40

30

20

- 10

0
190

Dissolved Uranium --- % U Treatment

End of Injection

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170

Time Elapsed (days)

Amendment Signature

Phosphate -4- Dissolved Phosphorus, Ortho as P -4- Total Phosphorus as P -4-Calcium -4--TDS Chloride

60 0 . . . . . . . . .. . .. . .. . . .. . . ... . . . . .. .. . .. .. 18,00 0

500 ,.15,000

b 400 -. 12,000

30 0 . . . . . . .. .. .. . .. . . .. ... . .... .. . . ................ . 9 ,0 0 0 0

,, E
CL 200 ,,6,0o00

0 oo..........--,0oo .

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XDR-3

XXMW-6

15'

(yXDft-2

7.5' 0 DR.3

XM-2 XMW-1A

7.5'

XDRRl

+XMW-3

XMW-4

Well Construction Details:

Depth Screened Diameter

(ft) Interval (ft) (in)

45 135-45 2

Fluorescent Tracers

--*-Fluorescein -0--Eosine

1.0

Ti0.9

S0.8

A0.7
05

51 0.6

0 0.3

0.2

g0.1

Z60.0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-70 -50 -30 -10 10 30 50 70 90

Time Elapsed (days)

110 130 150 170 190

pH + Sulfate

-4--Lab pH -- *-Field pH -. Sulfate

9.5
9.0

8.5

8.0
,j 7.5

S7.0

•"6.0

5,5

5.0

4.5

4.0

3.5

I I
I I

9.5 3,609.0 3,30
8.5 3,00

a' 2i
~- 6. 1,80

~ 6.0 ,500
5.5 1,200
5.0 90

4.5 600-

4.0 300

3.5 0

3,600

3,300

3,000

2,700

2 ' 400

2,100 7ýj

1 '500

1,200

900

600

300

0
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XDR-3

Well Location: Well Construction Details:
XMW-6 Depth Screened Diameter

(Nf) Interval (ft) (in)
XMW-5

45 35-45 2
s5'

0 XDR-2
7.5' 0 xo-3

XMW-2 XMW-1

55' 15l% 7.5,

XDR-4XDR-! 0

155'

+XMW-3
XMW-4

Molybdenum and Selenium

-4-Molvbdenum -*--Seleniunm - Dissolved Arsenic

1 0 T . . 0 .5 0

8 ........ ... -- . . . ... . . ...... .. . . . ... . . ......- 0.40

rw 5 0.... . .25V E

e S- -- oo5--r
2 --- --------------------- --- --- - - - - 00_ _- 0.20

0 0.00

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot
--- Calcium --- Dissolved Phosphorus, Ortho as P --e-Total Phosphorus as P

Chloride Eosine -- % U Treatment

1.0 - - .... . . . . . . . . . . . .. . . .. .. .- 100

0.9 -- 90

0.7, 70

0.6 1560

0.5 . . . . 500

U 0.24 t ...... ...... 40

22

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XDR-4

vven ýOcauon:

.•W-a

Well Construction Details:

Depth Screened Diameter
(ft) Interval (ft) (in)

45 35-45 2

~*XMW-2 15 XMW1 1

is,5 I

15'

XDR-2

7.5' 0 XDP-3

5'
M Xh'.

5' 7.5*
a XtD-4
XDR-l •

15'

XMW4

Uranium

-*-Dissolved Uranium --*% U Treatment

10.0

9.0

8.0

7.0

E 6.0

5.0

* 4.0

3.0

2.0

1.0

0.0

100

90

80

70

60V

40

30

20

10

0

I

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

-4-Phosphate ---- Dissolved Phosphorus, Ortho as P -- *-Total Phosphorus as P -- Calcium -4-TDS - Chloride

600 18,000

500 15,000

b400 -. i 12,000
E

w= 300 -9,000

a.

SE,

200 6,000 .,

.-5 100 3,000 2

0 • . , _ .

-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

lime Elapsed (days)



TPP Pilot Test At-A-Glance ChartsWell ID: XDR-4

Well Location: Well Construction Details:
XMW-6 Depth Screened Diameter

(ft) Interval (ft) (in)
XMw-5

45 35-45 2
1s,

MY 0 XDR-2
7.5, 9 XDR-3

XMW-2 xMW-1 7 5' 0XD-

IS' 7.5'

XDR-I *

155

+XMW-3

XeMW-4

Fluorescent Tracers

-q-Fluorescein -@--Eosine

0

80 0.7__
0.6 L .. ,

0 50 30 170 90 110 1300

T1m e Elapsed Idays)

pH + Sulfate

Lab pH Field pH --- Sulfate

9.5 . 3600

8... 3,000
8.0---------. - -2 .. 00

Z6. 75 . .................. _... - -- -,800

C6.0 - 1,500
0
.0 55 •_1,200 u

5,0 ---- 900
45 - ------ - 600

4 .0 . . . . . . . .. , • . . . . . . . . . . . . . . . . .. .. . . . . . . . ... . . . .. . . 3 0 0

15• 070 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



I
TPP Pilot Test At-A-Glance Charts

Well ID: XDR-4

xMW-6

1w'

Well Construction Details:
Depth Screened Diameter

(ft) Interval (ft) (in)

45 135-45 2

I
XMVw-

I
+ýý I

XDR-2

7.Y* 0 KR-3

XMW-l 5.

15' 5- 7.5

XD t-5
15' X I

+XMW-3

.XMW-4 I
Molybdenum and Selenium

10

9

8

7

6

4

3

2

1

0

-4-Molybdenum -4-Selenium -- *-Dissolved Arsenic

0.50

S0.45 41

i i 0.40

0 .35

0.30

-I 10.25 w=

S0.20 .
ic

4 ' 0.15

0.10 3

- ------.5-u----.- __ .. . .. . .. 0.05

0.00
-70 -50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Normalized Amendment Signature Plot
--4-Calcium -- Dissolv

o Chloride Eosine

1.0

0.9

0.8 ____

0.7 ____

0i

0.6 -

Ii0.5

0.4

S0.3 _

z 0.

0.1 ---

0.0
-70 -50 -30 -10 10 30

Tim

ed Phosphorus, Ortho as P --- Total Phosphorus as P
- % U Treatment

100

90

80

70

60

50

40 I

30

20

10

0

I
I
I
I
I
I
I
I
I
U
I
U
I

50 70 90 110 130 150 170 190

e Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-1

Well Location: Well Construction Details:
XMW-6 Depth Screened Diameter

+(ft) Interval (ft) (in)

45 35-45 2Iy

i 0y •XDR-2

7.5' 0 XDR-3

XMW-2XMW 
E 1 5

15' 157.5'

XDR-4XDfI-t 0
IS,

Os,

-XMW-3

XMW-4

Uranium

--- Dissolved Uranium --- % U Treatment

10.0 - 100

Start of Injection • End of Injection 90

&.0j- -- ........... ...... .. .... 80

7.0 70

E 6.0 L............... . 60s o l • . . . . . . . . . . . .. . . . . ... .... .... E
5.0 5.-- -. .... ... . ... . . S0

12

I I

3.0 -___-•---- ---.... . .. --- .-- -- __ _____ 3-0

1.0 10

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

--- Phosphate , Dissolved Phosphorus, Ortho as P -- Total Phosphorus as P -- Calcium -4-TDS Chloride

600 18,000

o 500 - --- ,--- 15,000 -

E,
300 -,000

* CE
E

200  - 6,000 .o

x 100 ---- z, -3,000

0 0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-1

lLocauon:
XMW-a

Well Construction Details:

Depth Screened Diameter

) Interval (ft) (in)

45 35-45 2+XMw46

1w'

4 ,XMW2 x IT

is,

XDR-2

7.5' 0XDR-3

5,

XDR-4

15'

+XMW-3

XMW-4

Fluorescent Tracers

1.0
0 0.9

r 0.8

0.7

0.6

0.5
^a

-#-Fluorescein --- Eosine

i
0.4 , ,

0.2

0.1

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

DH + Sulfate

-4-Lab pH -40--Field pH --- Sulfate

9.5
9.0

8.5

8.0
7.5

X 7.0

06•-6.5
•6.0

5.5

5.0

4.5

4.0

3.5

3,600

3,300

3,000

2,700

2,400

0..E2,100

1,800 '

1,500 :£

1,200

900

600

300

0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

lime Elapsed (days)

I



TPP Pilot Test At-A-Glance Chart
Well ID: XMW-1

WAll I nratinn.
Well Location:

~XMW-5

i0' XDR-2

7.5' 0 DR-3

4-R-
is 0

Is,

+X.,-

XMWV-4

Well Construction Details:
Depth Screened Diameter

(ft) Interval (ft) (in)

45 35-45 2

Mol bdenum and Selenium

-+-Molybdenum -4-Selenium --o Dissolved Arsenic

E
E

a-

0

*0

10

9

8

7

6

5

4

3

2

1

0

I 0.50

0,45a

040

035 0

0.3040,25 'E

0.20

0.15 ;

0.05 M~
0,1

0.00
190-50 -30 -10 10 30 50 70 90 110 130 150 170

Time Elapsed (days)

NormalizedAmendment Signature Plot
-4--Calcium 4--Dissolved Phosphorus, Ortho as P

Chloride Eosine

1.0

0.8

0.7

0
. 0.6 - ,,-

j 0.5

0.

U o~ 0 .4- ... ..----.. .. . . .

-t!0.3.

o 0.2 ,---.. ..

0.1

0.0
-50 -30 -10 10 30 50 70 90 110

Time Elapsed (days)

-e-*-Total Phosphorus as P
-*-% U Treatment

100

90

80

70

60

50

40 i
E

30 -2

20 =

10

0...........
130 150 170 190



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-2

Well Location:
_XMW-4

XMW4-

15i

IV •XDR-2

7.S 0 XDR-3

xMw- IxNW-1 5
15 ~ s ~*n xIw

7.5"

* •XDR-4

15'

XMW-4

Uranium

-4-Dissolved Uranium -4.-% U Treatment

10.0
I ~~~End of Injection _____

Start of Injection

8.0 !

Well Construction Details:
Depth Screened Diameter

(ft) Interval (ft) (in)

45 3545 2

-100
90

80

6.0, :4:_, eo

5.0 : -- 50 a

4.0 i---- 40

3.0 30

M 2.0 ___--- ~- - . 20

1,0 -- 10

0,0 -*'----. . . .-- 0
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Slanature

-4--Phosphate -4-Dissolved Phosphorus, Ortho as P -- *Total Phosphorus as P -4--Calcium -TDS - Chloride

600 ; ; 18,000

500 - - 15,000 '4
U I

400 a 12,000-I -
300 9,000 z

200 3, 6000

0 0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

I



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-2

Well Location:

XMW-6
Well Construction Details:

Depth Screened Diameter

(ft) Interval (ft) (in)

45 35-45 2

XMW-5

10, *XDR-2

7.5' XDR-3

15'

XMW 2 5 _ XIM•
W-1 5.

is, xi% .5

is, 
XDR-4

is,
+XMw-

XMW-4

Fluorescent Tracers

-4-Fluorescein - t-Eosine

1.0 . . . .|... .
C
0

0.8

0ý:

uo 0.7 ........ .... .. -- -. ... .

0.6

N 0.4 L.

z 0.3

0.2 -- -10 10

-50 -30 -10 10 30 SO 70 90 110 130 150 170 190

Time Elapsed (daVs)

pH + Sulfate

-4-Lab pH --* Field pH ---- Sulfate

9 .5 ... . . . . . . ... . . . . ... . .. . ... .... . .. .. . .. . . . .. ...... . .. 3 ,6 0 0

9.0 " 3,300

8 .S , - - -- 3 ,0 0 0

8.0 - - . . .. . .... . . . .. .. . .................. I 2,700

7.5 ., 2,400,..;

6. 0 }1,20 0

5. -- .....-- ,___------,-- - - 900
4.5 1........... _-, 6005 00

4.0° ........ ......................... -....-.--. •-- - - -- °°o

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-2

I
I
I

Well Location:
XMW4

IV * XDP-2

75 XDR.-3

XM-2 w-1 5'

* 3XD-4

15'

"•XMWM3

Well Construction Details:

Depth Screened Diameter
(ft) Interval (ft) (in)

45 35-45 2

I

Molybdenum and Selenium

-- *-Molybdenum -4-Selenium -- *-- Dissolved Arsenic

E

10

9

8

7

6

5

4

3

2

1

0

I Ii I
I I
T•

I I
I I

I II I

I I

9 2.45 S

a 2.40 -o

7 2.35

(

(

(

(

(

(I 

I

=6 2.30 ~5 2.25 " -

0.35

Ja

0.2

0.1

4 . . 220.. . . . . .. .

______ I.-.20

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed idays}

Normalized Amendment Signature Plot
-4--Calcium

Chloride

1.0

0.9

0.8

0.7

0'P 0.6

0.5
C
0u 0.4

S0.3 -

E 0.2 -

0.1 -

0.0 -

-4-- Dissolved Phosphorus, Ortho as P -4--Total Phosphorus as P

Eosine i--4% U Treatment

100

90

80

70

60

50

40

30

20

10

0

I
I
I
I
I
I
I
I
I
I
I
I

E

E

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-3

XMW-6
Well Construction Details:

Depth Screened Diameter
(ft) Interval (ft) (in)

45 35-45 2
XMW-5

)tMW-1

15, + is,
XMWN 2

15'

7.5' 0 XDR,3

)D-4
XDP-I *D

XMW-4

15'

+t M Wl

Uranium

10.0

9.0

8.0

- 7.0

E 6.0

5.0

4.0

3.0

2.0

1.0

0.0

-*--Dissolved Uranium .- 0-% U Treatment

100

80

Start of Injection ... . ..... . . ...... . . -- 4 70
End of Injection I

. . .. .. .. . .. . .. . ..------- ..-.- ..... .- . 10

-50 -30 -10 10 30 50 70 90 110 130 150 170 190
Time Elapsed (days)

rI
E

Amendment Signature

- Phosphate -4- Dissolved Phosphorus, Ortho as P -- 4,- Total Phosphorus as P -T4-- Calcium -4-T S - Chlorde]

600 -- 18,000

;Soo 15,000

EE

I r

0 ---- ------------------- --.-= " ....... . 0

'a- 15 7 0 130 _15 - -70 1 2,000
T

0

.2 100 -- - - - *** *---- -- --- -:-- - -- 3,000

0 ----- ,-e~ ------ 0
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-3

Well Location: Well Construction Details:
XMW-6 Depth Screened Diameter

(ft) interval (ft) (in)

IV 45 35-45 2
'5'Li J

10' 0XDR-2

7.5' 0 XDR-3

XMW-2 xIw-1 51

15 V 5' 7'

• • XDR-4
XDR-Ii5"

15'

+XMW-W

Fluorescent Tracers

-*- Fluorescein --- Eosine

1.0
0
P 0.9 .
120

0.8

00.7
006

05.0.6

0o.3

0.2 --

0 .1  -,

0.0 r

-50 -30 -10 10 30 so 70 90 110 130 150 170 190
Time Elapsed (days)

pH + Sulfate

-4--Lab pH -'- Field pH --- Sulfate

9.5 ,3,600

9.0 A 3,300

8.5 3,000

8.0 . . . . . . . . . . . .. 2,700
•7.5 2,0

X 7.0, 2,00
S6.5 1,800 j

6.01,500
5 . .. .... .... . 1,200

5.0 900

4.5 600

4.0 -300

3.5 0
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-3

Well Location:
xMw-G

Well Construction Details:

Depth Screened Diameter
(ft) Interval (ft) (in)

45 35-45 2

XMW-2

+xMW51

15,

+tMW.3

is,
X06-2

S.

7.,5- 7.5' P

XR XDR-4

~XMW-4

Molybdenum and Selenium

-4-Molybdenum -4-Selenium -*- Dissolved Arsenic

10

9

8

E
6

V 5V.0
Z4
0

02

0

0.50

S0.450

-- --- --- 0.40

,_ - -- 0.35 0 '

0.30 7

----- •- 0.25 0

E

0.15

-,- •0.10

0.05 0

0.05.0
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed Idays)

Normalized Amendment Signature Plot
-- Calcium --o Dissolved Phosphorus, Ortho as P -4--Total Phosphorus as P

* Chloride Eosine -0.-% U Treatment

100

0.6 50.. 60

i a

I -M

04

4)i E

=0.3 30---

IZ '

0.1 ar___ ------ {10

0.0 ,..0
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-4

Well Location:
XMW-6

Well Construction Details:
Depth Screened Diameter

) Interval (ft) (in)

45 35-45 2

XMW-2

+XMw-5

15,

IFMW

15'

XDR4-2
7.5' 0 XDft-3

5'

XDR-4XDit-1

Is,

XMW-4
Av

Uranium

10.0

9.0

8.0

7.0

6.0
E
2 5.0

4.0

- 3.0

* 2.0

1.0

0,0

-4-Dissolved Uranium -4-% U Treatment

-i T

Start of Injection __ tnd of Injection ....... .. . ............

15

100

90

80

70

60

. .. ... .. . 50

40

30

20

10

0
0 170 190-50 -30 -10 10 30 so 70 90 110 130

Time Elapsed (days)

Amendment Signature

-4-Phosphate --0- Dissolved Phosphorus, Ortho as P -4--Total Phosphorus as P -4--Calcium -..- TDS Chloride

600 18,000

500 ,_ _ 15,000

'a 400 12,000

0,

9L300 6 * ,000

3,000 2

0oo- Mwi 0 0

-50 -30 -10 10 30 so 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-4

Well Location:

4~-G
4XMw-5

15'

Ir XDR-2
7.5' 0 XDR-3

XMW-2 XMW-1 5.

15' Is, .5 7.5'

• XDR-4

+XMW-3

XMW-4±'i

Well Construction Details:
Depth Screened Diameter

(ft) Interval (ft) (in)

45 35-45 2

Fluorescent Tracers

-*-Fluorescein -e Eosine

1.0 T
2

0.

-0.98 -

-0.7 .. . ..... -,

05
S0.43

' 0 .3 . .-..... . ... . ..........

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

pH + Sulfate

- Lab pH --- Field pH -*- Sulfate

Q•

8.0 j - . . . - .. ... .

8.0
S7,5

70

5.0

4.5

4.0 _-._J

3,600

3,300

3,000

- 2,700

2,400
2,100"•

1,800
1,500 _

1,200 v

- 900

600

300

0
170 190-50 -30 -10 10 30 50 70 90 110 130 150

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-4

Well Location:
x~rw4

Well Construction Details:

Depth Screened Diameter
(ft) Interval (ft) (in)

45 35-45 2

XMW-2

±XMw-5

1s,

is,

XOR-2

7.5' 0 XDR-3
5,

* x1w
IT 7.5

*XDR-4

XWN-4.+f

Molvbdenum and Selenium

-4-Molybdenum -4-Selenium --#-Dissolved Arsenic

10

E

E

9

8

7

6

5

4

3

2

-i--i ___________

______ L

0.50

0.45

0.40

0.35

0.30

0.25 ME
E

0.20

0.15

0.10 a
0

0.05

0.00n !

-50 -30 -10 10 30 50 70 90 110

Time Elapsed (days)

130 150 170 190

Normalized Amendment Signature Plot

-4*-Calciu
•4 Chlor

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

Z 0.2

0.1

0n

um
ide

-4- Dissolved Phosphorus, Ortho as P -4-Total Phosphorus as P
-.-. Eosine -.-- % U Treatment

100

90

80

70

60

40 I

30

20

10

0

!I
I

12M

.1.!. __________.-.- -

*~: N 15 . -- 4
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-5

Well Location:
XMW46

Well Construction Details:

Depth Screened Diameter
(ft) Interval (ft) (in)

45 35-45 2
XMw-5

IV

XMW 2 XIAW-1

is,

15'

+XMW-3

XDR-2

7.5' 0 XDFA-

5,

XMW-4

Uranium

-4-Dissolved Uranium -4--% U Treatment

10.0 100
Start of Injection End of Injection

9.0 .. . .. . .. .... - - 90

8.0 ...... -. .---.--- . . ... ....... 80

- 7.0 - .. . .. . . . . ...- 70

1 6.0 ,--, 60

E 5.0 50

4.0 - 40
.R 310 30

M2.0 20

1.0 -10-. -__-_--_ ___"-i0

0.0 0
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

-Phosphate -0--Dissolved Phosphorus, Ortho as P -- +-Total Phosphorus as P -*-Calcium -,-TDS Chloride

600 . .. 18,000

~Soo 15,000a

b 400 - _____------- ---- 12,000

.2300 . . .-- ____- -- 9,000
a. 2

200 6,000

0

M 100 13,000

0 0

-50 3 -10 10 30 50 70 90 110 130 150 170 190

Slime Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-5

XMW-4

Well Construction Details:

Depth Screened Diameter

ftft) Interval (ft) (in)

E45 35-45 2

10, *XDt-2
7.5' 0 XDi-3

15'

XMW- 2rw-

- 5' #XMW-3

V'
a xlw

15' 7.5

6XDR-4

XMW-4

Iu.nrae•Ant Trarasr.

--- Fluorescein -P- Eosine

1.0
0 0.9

0.8

C0 0.7

0.6

0.5

0.4

g0.3

0.2

* 0.1

0.0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

I
I
U
I
I
I
I
U
I
U
I
I
I
I
I
I
I
I

pH + Sulfate

-41Lab DH --*-Field OH --4-Sulfate

9.5

9.0

8.5

8.0

7.5

7.0
6.5
6.0

5.5
5.0

4.5

4.0

3,5

3,600

3,300

3,000

2,700

2,400

2,100 b
1,800

1,500

1,200

900

600

300

0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-5

Well Location:
XMW-G

15'

10, • XDR-2

7.5' 0 XDR-3

XMW-2 xMW-1 S.

15i 15 7.5'

1' XDR-4XOR-1 S

155'

"+XMW-3

XMW-4

Well Construction Details:

Depth Screened Diameter

t Interval(ft) (in)

45 35-45 2

Molybdenum and Selenium

r

.0

M

0

10

9

8

7

6

-4-Molybdenum -- *-Selenium - Dissolved Arsenic

. . .. . . . . . . . . . . . . . . . . . . . 0 .5 0
I I

T-T o0.45

...............-- -... -0.40

_ ,- - 0.35

. . ..... 0.30

. . . .. " . . .. .. . 0.25 EI

S- .. ... . - 0.20 'E

---- - 0.15... . . . ..~~- ---- -_ ...... -. . ... ... .. . .... . .. . . ..... 0.10

0.05

... ..... 0 ,0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

3

2

1

0

Normalized Amendment Signature Plot
- Calcium --- Dissolved Phosphorus, Ortho as P -- Total Phosphorus as P

0 Chloride Eosine -1--% U Treatment

C0

0

0
z

1.0 1 -v-- 100

0.9 90

0.9- - - - - - - - - -so-----

0.7 7_. . . . . . . ... . . . 0

0.6 . .0

0.5 s0o

0.4 +-+ n 40

0.3 - -----...... . -----.. .. .. . . .. .. . ... . . .- - -------- - 30

0.2 - _-_-- 20

0.0 0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

E

E



TPP Pilot Test At-A-Glance Charts I
Well ID: XMW-6

Well Location: Well Construction Details:

XMW-, Depth Screened Diameter
(ft) Interval (ft) (in)

+ 45 35-45 3

10, XDR-2 1
7.5' 0 XDR-3

XMW-2 XMW-1 ×1

15'~ 15X 5 '17.5'

0 X-FI-4
15' X2-

15'

+XMW-3

Uranium___ __ __ __I

Uranium -*-Dissolved Uranium -- % U Treatment

10.0 100
Start of Injection End of Injection

8.0 80

7.0 70

50
6.0, 4030 IE5.0 '50

4.0 :-40

3.0 30m

2.0 20

1.0 10

0.0 --77 0

-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)

Amendment Signature

-- Phosphate - Dissolved Phosphorus, Ortho as P -4-Total Phosphorus as P --4--Calcium --- TDS Chloride

600 18,000

500 15,000

"Q400 12,000

300 9,000

200 6,000

100 , , 3,000

0..... . 0 0
-50 -30 -10 10 30 50 70 90 110 130 150 170 190

Time Elapsed (days)



TPP Pilot Test At-A-Glance Charts
Well ID: XMW-6

Well Location: Well Construction Details:

-tMw-- Depth Screened Diameter
+ (ft Interval (ft) (in)

+ 45 35-45 3
t5'

10, •XDR-2

7.5 0 XDR-3

XMW-2 xMW-1 S.

15' 15' S' 7.
15, 7.5,

* XDR-4XDR-1
15' *

15'

XMW-4

Fluorescent Tracers

-- *--Fluorescein : Eosine

1i.0 -
'09 .

0.8

U Of 03 - ------
u0.6 ...... •

•0.5

•u0.30. .r, i•-

0 .2 . . . .... . .. . .

r 0.1

-50 -30 -10 30 50 70 90 :110 :130 150 170 190

Time Elapsed (days)
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TPP Pilot Test At-A-Glance Charts
Well ID: XMW-6

Well Construction Details:
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