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CrEX-4 Well Completion Report

Figure 1.0-1  Location of extraction well CrEX-4
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CrEX-4 Well Completion Report
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CrEX-4 Well Completion Report
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Figure 7.2-1  Extraction well CrEX-4 as-built well construction diagram
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CrEX-4 Well Completion Report

CrEX-4TECHNKAL NOTES:

SURVEY INFORMATION *

Brass Marker

Northing: 1768292.092
Easting: 1638048.746
Elevation: 6754.056
Well Casing (top of well seal)
Northing: 1768288.305
Easting: 1638049.190
Elevation: 6750.960
Well Seal Thickness:

0.08 ft.

BOREHOLE GEOMYSICALLOGS

Logger: Jet West Geophysical Services
Logs: Natural Gamma Ray, Neutron Density
Date: 10/10/2017

DRILLING INFORMATION
DrillingCompany
Holt Services, Inc.

DrillRig
Foremost DR-24HD

DrillingMethods
Dual rotary fluid-assisted air rotary

DrillingFluids
Air, potable water, AQF foam

MILESTONE DATES
Drilling

Start: 10/02/2017
Finished: 10/09/2017
Well Completion

Start: 10/24/2017
Finished: 11/10/2017
Well Development

Start: 11/11/2017
Finished: 11/28/2017
WELL DEVEHOPMENT
Development Methods

Swabbing, bailing, and pumping
Aqua-Clear treatment
Parameter Measuements (Final, composite)

pH: 7.79
Temperature: 19.99°C
Turbidity: 25NTU

AQUIFERTESTING

24-h Constant Rate: Lower Screen

Water Produced: 51,994 gal.

Pumping Rate: 35gpm

Performed on: 11/28/2017-11/29/2017
Step Tests: Integrated Well

Water Produced: 12,000 gal.

Pumping Rates: 50, 65,80 gpm
Performed on: 11/30/2017

24-h Constant-Rate: Integrated Well

Water Produced: 109,338 gal.

Pumping Rate: 75 gpm

Performed on: 11/30/2017-12/01/2017

24-hConstant-Rate: Upper Screen
Water Produced: 50,217 gal.

Pumping Rate: 35gpm

Performed on: 12/04/2017-12/05/2017
DEDICATED PUMPING SSTEM

Pump

Make: Grundfos
Type: 855300-26

Motor
Make: Franklin Electric
Model: 2366168120, 30 HP

Pump Column
3.0-inch, Sch. 40, galvanized, API
NPT couplings

GaugeTubes
2 X 1.0-in. flush threaded sch. 80 PVC

Transducer

Make: In-Situ Level TROLL
Model: LT 500

Range: 30 psig/69 ft

NOTE:

* Coordinates based on New Mexico State
Plane Grid Coordinates, Central Zone (NAD83);
Elevation expressed in feet ams| using the
National Geodetic Vertical Datum of 1929.

Figure 8.3-1b As-built technical notes for extraction well CrEX-4
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CrEX-4 Well Completion Report

Table 6.0-1
Logging Runs
Depth
Date(s) Type of Log (ft bgs) Description
10/06/2017 Video 0-874 LANL video from ground surface to 874 ft bgs.
Observe open-hole interval.
10/06/2017 Gamma log 0-880 LANL gamma log through open-hole section.
10/10/2017 Gamma log 0-1011 JWGS gamma log at drilling TD.
10/10/2017 Neutron log 0-1011 JWGS neutron log at drilling TD.
12/07/2017 Video 0-1005 LANL video to confirm well completion condition.
Table 7.2-1
CrEX-4 Extraction Well Annular Fill Materials
Material Volume (ft3

Upper surface seal: cement slurry 69.5

Upper bentonite seal: bentonite chips 776.3

Fine sand collar: 20/40 silica sand 4.0

Upper filter pack: 10/20 silica sand 57.5

Intermediate seal: bentonite pellets 2.7

Lower filter pack: 10/20 silica sand 28.5

Backfill: bentonite chips and pellets 9.4

Table 8.2-1
Field Water-Quality Parameters and Well Performance for Aquifer Testing of Well CrEX-4
Pumping | Depthto
Rate Water Draw Cumulative Temp Turbidity
Date Time (gpm) (ftbgs) | Down (ft) | Purge Volume pH (Deg C) (NTU)
Lower Screen 24-h Constant Rate Test

11/29/2017 15:30 36 958.05 37.92 104555 7.88 20.94 10.9
16:00 36 958.26 38.13 105563 7.89 21.06 1.9
16:30 36 958.20 38.07 106571 7.90 21.00 1.7
17:01 36 958.24 38.11 107687 7.90 20.96 1.1
17:31 36 958.25 38.12 108803 7.90 21.22 24

18:00 36 958.18 38.05 109847 7.84 21.23 84.0
18:30 36 958.13 38.00 110927 7.91 21.13 1.4
19:00 36 958.14 38.01 112007 7.89 21.20 1.6
19:30 36 958.04 37.91 113087 7.90 21.19 1.1
20:00 36 958.05 37.92 114167 7.90 2117 0.5
20:30 36 958.04 37.91 115247 7.91 21.07 0.8
21:00 36 958.18 38.05 116327 7.92 21.12 0.9
21:30 36 958.13 38.00 117407 7.92 21.17 0.8
22:00 36 958.08 37.95 118487 7.89 21.20 0.7
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CrEX-4 Well Completion Report

Table 8.2-1 (continued)

Pumping | Depthto
Rate Water Draw Cumulative Temp Turbidity
Date Time (gpm) (ft bgs) | Down (ft) | Purge Volume pH (Deg C) (NTU)
11/29/2017 22:30 36 958.33 38.20 119567 7.90 21.07 0.6
(cont.) 23:00 36 958.29 38.16 120647 7.91 21.15 0.7
23:30 36 958.26 38.13 121727 7.91 21.15 0.8
11/30/2017 0:00 36 958.19 38.06 122807 7.91 21.16 0.8
0:30 36 958.32 38.19 123887 7.91 21.14 0.8
1:00 36 958.27 38.14 124967 7.91 21.17 1.2
1:30 36 958.23 38.10 126047 7.92 21.08 1.6
2:00 36 958.25 38.12 127127 7.91 21.14 1.6
2:30 36 958.26 38.13 128207 7.92 2112 1.5
3:00 36 958.27 38.14 129287 7.92 21.05 1.5
3:30 36 958.24 38.11 130367 7.93 21.01 1.6
4:00 36 958.32 38.19 131447 7.91 20.90 1.5
4:30 36 958.26 38.13 132527 7.91 20.92 1.3
5:00 36 958.19 38.06 133607 7.91 20.92 1.3
5:30 36 958.20 38.07 134687 7.89 20.97 1.9
6:00 36 958.18 38.05 135767 7.92 20.87 14
6:30 36 958.15 38.02 136847 7.93 20.91 5.5
7:00 36 958.09 37.96 137927 7.92 20.92 1.1
7:30 36 958.41 38.28 139007 7.91 21.04 11
8:00 36 958.33 38.20 140087 7.92 21.10 2.2
8:30 36 958.38 38.25 141167 7.92 21.41 0.2
11/30/2017 9:00 36 958.39 38.26 142247 7.90 21.23 2.1
9:30 36 958.46 38.33 143327 7.92 21.31 24
10:00 36 958.43 38.30 144407 7.92 21.64 0.5
10:30 36 958.41 38.28 145487 7.92 21.61 0.9
11:00 36 958.38 38.25 146567 7.91 21.50 0.8
11:30 36 958.31 38.18 147647 7.91 21.68 5.0
12:00 36 958.32 38.19 148727 7.91 21.60 3.8
12:30 36 958.33 38.20 149807 7.91 21.74 0.8
13:00 36 958.36 38.23 150887 7.90 19.21 0.1
13:30 36 958.29 38.16 151967 7.93 21.53 0.2
14:00 36 959.53 39.40 153047 7.93 21.35 0.3
14:30 36 959.57 39.44 154127 7.92 21.52 0.5
14:59 36 959.48 39.35 155207 7.90 21.48 0.6
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CrEX-4 Well Completion Report

Table 8.2-1 (continued)

Pumping | Depth to
Rate Water Draw Cumulative Temp Turbidity
Date Time (gpm) (ftbgs) | Down (ft) | Purge Volume pH (Deg C) (NTU)
Composite Well Step Test

11/30/2017 7:15 50 908.21 12.23 155957 7.24 20.90 107.7
7:45 50 908.17 12.26 157457 7.62 20.46 2.4
8:15 65 903.55 16.89 159182 7.71 20.26 15
8:45 65 903.31 17.12 161132 7.76 2017 1.6
9:10 80 899.21 21.22 162907 7.76 19.96 25
9:40 80 898.94 21.49 165307 7.82 20.05 1.0

Composite Well 24-h Constant Rate Test

11/30/2017 13:01 76 907.11 13.32 166983 7.66 13.27 6.6
13:17 76 900.85 19.58 168199 7.76 20.22 4.2
13:30 76 900.61 19.82 169187 7.77 20.20 1.2
14:00 76 900.41 20.02 171467 7.81 20.18 0.5
14:30 76 900.31 20.13 173747 7.85 20.21 0.5
15:00 76 900.25 20.18 176027 7.86 20.26 04
15:31 76 900.22 20.21 178383 7.86 20.19 0.3
16:01 76 900.21 20.22 180663 7.88 20.18 0.3
16:31 76 900.19 20.24 182943 7.89 20.17 0.3
17:02 76 900.18 20.25 185299 7.87 20.08 0.2
17:30 76 900.16 20.27 187427 7.89 19.98 0.3
18:00 76 900.16 20.27 189707 7.89 19.92 0.3
18:30 76 900.16 20.27 191987 7.88 19.95 0.3
19:00 76 900.16 20.28 194267 7.89 19.88 0.3

11/30/2017 19:30 76 900.15 20.28 196547 7.88 19.78 0.3
20:00 76 900.18 20.25 198827 7.89 19.82 0.3
20:30 76 900.19 20.24 201107 7.89 19.81 0.3
21:00 76 900.20 20.23 203387 7.89 19.96 0.3
21:30 76 900.20 20.23 205667 7.89 19.85 0.2
22:00 76 900.22 20.21 207947 7.89 19.90 0.2
22:30 76 900.22 20.21 210227 7.89 19.95 0.2
23:00 76 900.23 20.20 212507 7.89 19.98 0.2
23:30 76 900.26 20.18 214787 7.89 19.82 0.3
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CrEX-4 Well Completion Report

Table 8.2-1 (continued)

Pumping | Depth to
Rate Water Draw Cumulative Temp Turbidity
Date Time (gpm) (ft bgs) | Down (ft) | Purge Volume pH (Deg C) (NTU)

12/1/2017 0:00 76 900.25 20.18 217067 7.89 19.97 0.2
0:30 76 900.27 20.16 219347 7.89 20.04 0.2
1:00 76 900.29 20.14 221627 7.69 20.03 0.7
1:30 76 900.29 20.14 223907 7.89 20.11 0.2
2:00 76 900.29 20.14 226187 7.90 20.07 0.2
2:30 76 900.32 20.11 228467 7.91 19.94 0.2
3:00 76 900.32 20.11 230747 7.91 19.86 0.2
3:30 76 900.33 20.10 233027 7.91 19.90 0.2
4:00 76 900.33 20.10 235307 7.91 19.86 0.2
4:30 76 900.33 20.10 237587 7.92 19.84 0.2
5:00 76 900.35 20.08 239867 7.91 19.91 0.2
5:30 76 900.38 20.06 242147 7.87 19.79 0.5
6:00 76 900.36 20.07 244427 7.90 19.86 0.2
6:30 76 900.36 20.07 246707 7.90 19.89 0.2
7:00 76 900.40 20.03 248987 7.89 19.88 0.2
7:30 76 900.40 20.03 251267 7.90 19.90 0.2
8:00 76 900.43 20.00 253547 7.91 20.00 0.2
8:30 76 900.42 20.01 255827 7.88 2017 0.2
9:00 76 900.44 19.99 258107 7.87 20.07 0.2
9:30 76 900.40 20.03 260387 7.97 20.41 0.1
10:00 76 900.41 20.02 262667 7.96 20.39 0.1
10:30 76 900.45 19.98 264947 7.93 20.62 0.1
11:00 76 900.47 19.96 267227 7.96 20.57 0.4
11:30 76 900.46 19.97 269507 7.96 20.50 0.1
12:00 76 900.45 19.98 271787 7.97 20.85 0.1
12:30 76 900.49 19.95 274067 8.00 20.66 0.1

Composite Well 24-h Constant Rate Test
12/1/2017 13:00 76 900.50 19.94 276347 7.95 20.62 0.1
Upper Screen 24-h Constant Rate Test

12/4/2017 7:04 36 899.37 20.92 282995 5.51 6.69 0.6
7:34 36 909.67 10.62 284075 7.82 21.16 8.9
8:04 36 909.33 10.96 285155 7.87 21.09 6.2
8:34 36 909.48 10.81 286235 7.89 21.26 16.9
9:04 36 909.91 10.38 287315 7.9 21.14 569.3
9:34 36 909.91 10.38 288395 7.91 21.24 41.9
10:04 36 909.46 10.83 289475 7.92 21.33 12.2
10:30 36 909.46 10.83 290411 7.91 20.97 0.9
11:00 36 910.10 10.19 291491 7.91 21.05 0.4
11:30 36 910.10 10.19 292571 7.92 21.13 0.8
12:00 36 910.17 10.12 293651 7.91 21.2 0.3
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Table 8.2-1 (continued)

Pumping | Depth to
Rate Water Draw Cumulative Temp Turbidity
Date Time (gpm) (ft bgs) | Down (ft) | Purge Volume pH (Deg C) (NTU)

12:30 36 910.52 9.77 294731 7.92 21.27 0.3
13:00 36 909.29 11.00 295811 7.9 21.28 0.4
13:30 36 909.06 11.24 296891 7.92 20.99 0.4
14:02 36 909.10 11.19 297899 7.79 21.11 1.5
14:32 36 909.33 10.96 298979 79 20.84 0.5
15:02 36 909.26 11.03 300059 7.9 20.91 0.4
15:33 36 909.04 11.25 301175 7.9 20.87 0.3
16:01 36 909.10 11.19 302183 7.94 20.84 0.5
18:08 36 909.05 11.25 306755 7.2 20.61 0.5
18:30 36 909.07 11.23 307547 7.67 20.88 0.4
19:00 36 908.92 11.37 308627 7.79 20.86 0.4
19:30 36 909.04 11.26 309707 7.84 20.83 0.4
20:00 36 909.05 11.24 310787 7.87 20.97 0.3
20:30 36 909.08 11.21 311867 7.88 20.93 0.4
21:00 36 909.20 11.09 312947 7.89 20.88 0.4
21:30 36 909.08 11.21 314027 7.9 20.87 0.3
22:00 36 909.00 11.29 315107 79 20.89 0.3
22:30 36 908.77 11.53 316187 7.9 20.93 570.3
23:00 36 909.09 11.21 317267 7.91 20.96 0.1
23:30 36 909.20 11.09 318347 7.91 20.93 0.5

12/5/2017 0:00 36 909.21 11.08 319427 7.91 20.96 0.4
0:30 36 909.33 10.97 320507 7.89 21.09 0.3

Composite Well 24-h Constant Rate Test

12/5/2017 1:00 36 909.45 10.84 321587 7.91 21.06 04
1:30 36 909.51 10.78 322667 7.92 21.12 0.4
2:00 36 908.62 11.67 323747 7.92 21 0.3
2:30 36 909.07 11.22 324827 7.92 20.92 0.3
3:00 36 909.22 11.07 325907 7.93 21.04 0.3
3:30 36 909.08 11.21 326987 7.93 20.9 0.3
4:00 36 909.05 11.24 328067 7.93 20.95 0.3
4:30 36 909.23 11.06 329147 7.93 20.93 0.3
5:00 36 909.10 11.19 330227 7.95 20.98 0.4
5:31 36 909.12 11.17 331343 7.95 20.84 0.4
6:01 36 908.45 11.84 332423 7.97 20.63 0.7
6:25 36 908.92 11.37 333287 7.99 20.04 0.4
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THIS DOCUMENT,
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HAZARDOUS WASTE
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Appendix B

Geophysical Logs
(on CD included with this document)
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GEOPHYSICAL SERVICES, LLC. m
i
COMPANY Los Alamos National Labs !
]
WELL ID CrEX-4 _ —_1
] P
FIELD Chromium Extraction Wells = a!
A e e
COUNTY Los Alamos STATE New Mexico m M g: M
S St o
= TYPE OF LOG: Gamma Ray, Neutron Log OTHER SERVICES S| B
S None M M _
2 i
g &) :
A g &b i
S E £ LOCATION :
5 5 2 !
n Z m :
SEC TWP RGE API No. !
PERMANENT DATUM Ground Level ELEVATION K.B. _ ..
! o Fig
H ey K
LOG MEAS. FROM Ground Level ABOVE PERM. DATUM T.0.C ! ’
]
DRILLING MEAS. FROM Ground Level G.L. _
DATE 10-10-2017 TYPE FLUID IN HOLE Air/water i
RUN No. One SALINITY i S
TYPE LOG QL-NB696 DENSITY 1 ﬁO 40
DEPTH-DRILLER 1014 ft. LEVEL 917 ft. m._ m b
DEPTH-LOGGER 1011 ft. MAX. REG. TEMP m &
BTM LOGGED INTERVAL | 1011 ft. DIGITIZE INTERVAL 0.1 ft. To
TOP LOGGED INTERVAL Surface b
OPERATING RIG TIME 13:35
RECORDED BY J.White
WITNESSED BY Holt Services -
&
RUN BOREHOLE RECORD CASING RECORD = H
NO. | BIT FROM TO SIZE WGT. FROM TO m <
1 16 inch steel 0 ft. 75.08 ft. m
2 14 inch steel 0 ft. 1014 ft. &
3
REMARKS: Log through 14" casing with vertical hole.
o
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Appendix C

Final Well Design and
New Mexico Environment Department Approval



CrEX-4 Well Completion Report

_ Crex-4
elevation depth elev. ~6753 ft Screen interval details
(ft) (ft)
3 0— ;
= Qal —cemen
6700 3 .
3 3 %0 i 60 880 casing: 8-in.
3 1003 ID stainless
- - steel
6600— 3 890
= = —1bentonite
-4 200 Qbo chip seal
3 = A | bentonite
6500—: = 900 chip seal
g 300 —f 60-923 ft
64003 3| Qbog 353 910
= = 3721
3 400— 3851
= = Tpf 920 A4
6300— 3 920 -
3 = [ | |—=f— transition
4 500 Th4 20/40 sand
= = 930 — 923-925 ft
6200_: 3 % —t— filter pack
= 4 — 10/20 sand
- 000 = 940 — 925-967 ft
61 00—; g E screen:
3 = 686 — rod-based
i 700 - 950 — wire-wrapped
6000—] - — 40-slot
- - — 930-965 ft
-4 800 —
= = Tpf 966 = bentonite
59003 3 — chip/pellet seal
E 3 —— [ 967-970ft
- - 925 =
5800 3 = —
- 3 [Tpf(p) Tifp = —| -1 filter pack
51000 — — 980 = 10/20 sand
- - — 970-1000 ft
5700—] 3 Tcar -
= 1100_5 Total Drilling Depth 1024 ft 990 = screen:
= —] rod-based
5600 — wire-wrapped
40-slot
1000 | [ | 975-995ft
Approximate NM State Plane Coordinates: bott_om of
x=1638079 E y=1768266 N 1010 casing
1005 ft
bentonite
1020 chip seal
1000 ft to TD
Figure 1 CrEX-4 proposed well design
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CrEX-4 Well Completion Report

From: Dale, Michael, NMENV

To: White, Stephen Spalding

Cc: Murphy, Robert, NMENVY; Dhawan, Neelam, NMENVY: Rodriguez, Cheryl L; Katzman, Danny; Swickley, Stephani
Euller; Longmire, Patrick, NMENV; Yanicak, Steve, NMENV: Fellenz, David, NMENV

Subject: Re: CrEX4 well design proposal resubmittal

Date: Thursday, October 19, 2017 5:56:12 AM

Steve,

New Mexico Environment Department (NMED) hereby approves the installation of the regional-
aquifer chromium extraction well CrEX-4 as proposed in your e-mail, with attachment, that was
received yesterday, October 18, 2017 at 5:10 PM. This approval is based on information available to
NMED at the time of the approval. LANL must provide the results of groundwater sampling, any
madifications to the well design as proposed in the above-mentioned e-mail, and any additional
information relevant to the installation of the well as soon as such information becomes available. In
addition, please provide NMED reasonable-time (e.g., 1 -2 days) notification prior to the initiation of
well development, step-drawdown tests, and aquifer testings at CrEX-4. Please call if you have any
questions concerning this approval.

Thank you,

Michael R. Dale

New Mexico Environment Department
1183 Diamond Drive, Suite B

Los Alamos, NM 87544

LANL MS M894

Cell Phone: (505) 231-5423

Office Phone (505) 476-3078

From: White, Stephen Spalding <ssw@lanl.gov>
Sent: Wednesday, October 18, 2017 5:10 PM
To: Dale, Michael, NMENY

Cc: Rodriguez, Cheryl L; Katzman, Danny; Swickley, Stephani Fuller
Subject: CrEX4 well design proposal resubmittal

Michael,

Please find attached a revision of the CrEX4 well design proposal.

Let us know what you think.

Thanks,

SW

Steve White

LANL ER-ES
505-257-8299 (cell)
505-667-9005 (desk)
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CrEX-4 Well Completion Report

From: Dale, Michael, NMENV

To: i i

Cc: Rodriguez, Cheryl L: Katzman, Danny; Swickley, Stephani Fuller; Dhawan, Neslam, NMENV; Murphy, Robert
NMENV; Lonamire, Patrick, NMENY

Subject: Re: Minor CrEX4 design revision

Date: Friday, October 20, 2017 6:59:41 AM

Steve,

The minor changes to the well completion for CrEX-4, as described in your e-mail below, seem
appropriate and NMED supports the adjustments. NMED appreciates the notice concerning
adjustments to the well design.

Thank you,

Michael R. Dale

New Mexico Environment Department
1183 Diamond Drive, Suite B

Los Alamos, NM 87544

LANL MS M85%4

Cell Phone: (505) 231-5423

Office Phone (505) 476-3078

From: White, Stephen Spalding <ssw@lanl.gov>

Sent: Thursday, October 19, 2017 4:30 PM

To: Dale, Michael, NMENYV

Cc: Rodriguez, Cheryl L; Katzman, Danny; Swickley, Stephani Fuller
Subject: Minor CrEX4 design revision

Hello Michael,
Please take a look at the attached well design figure for CrEX4.
Two minor tweaks:

1. The lower 1-ft interval of 20/40 transition sand {formerly 970 to 971 ft bgs) has been
eliminated. Mark Everett and | discussed the necessity of that sand yesterday and neither
ohe of us loved it. While speaking to our drilling subcontractor this morning, it was the only
thing they questioned. We would rather have an additional foot of primary sand above the
lower screen than the transition sand. If the sand should ever migrate downward that far,
the 20/40 will simply pour right through the slots where the 10/20 will not. For chips and
pellets the transition sand isn’t a necessity anyway. It’s nice insurance, but in tight quarters |
don’t feel eliminating it to be risky in the least.

2. The addition of the word ‘pellet” in the description of the intermediate bentonite seal.

That's it. Let me know if you see any problems. We won't start installing backfill materials until mid
to late next week.

Thanks,

SW

Steve White

LANL ER-ES
505-257-8299 (cell)
505-667-9005 (desk)
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