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STATEOFNEWMEXICO

OFFICE OF THE STATE ENGINEER
SANTA FE

Tom Blaine, P.E. CONCHA ORTIZ Y PINO BLDG.
State Enaineer POST OFFICE BOX 25102
130 SOUTH CAPITOL
SANTA FE, NEW MEXICO 87504-5102
(505) 827-6091
FAX: (505) 827-3806

September 1, 2016

U.S Department of Energy/ Los Alamos National Laboratory
C/O Mark Everett

P.O Box 1663

Los Alamos, NM 87545

Re: Plugging Plans of Operation, LANL Wells RG-96311 through RG-96320
Greetings:

After a review of the Well Plugging Plan of Operations submitted on June 21, 2016, The Office of the
Engineer is returning a favorable approval with specific Plugging Conditions and has accepted the
Plugging Plan submitted for filing.

Please return a completed Well Plugging Report that itemizes the actual abandonment process and
materials used within 20 days after completion of well plugging. In addition, please include a copy of the
approved Plugging Conditions enclosed.

Please address any questions via- telephone to Ramona Martinez at 505.827.6120 or via e-mail at
Ramona.Martinez2 @state.nm.us.

FCS RS U

Sincerely,

Ramona Martinez
Water Rights Division
Office of the State Engineer

Enclosure
cc: file



WELL PLUGGING
PLAN OF OPERATIONS

NOTE: A Well Plugging Plan of Operations shall be filed with and accepted by the Office of the State Engineer prior
to plugging,

L FILING FEE: There is no filing fec for this form.
IL_GENERAL /WELL OWNERSHIP;
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A RG- Q‘}“ (c [}q\'}-l )

Name of well owner: -0S Alamos National Laboratory

City: Los Alamos
Phone number; 905-667-5931

State: New Mexico Zip code: 87545

E-mai]: Meverelt@lanl.gov

L _WELL DRILLER INFORMATION:
Well Driller contracted to provide plugging services: _Y ellow Jacket Drilling Services
Expiration Date; _10-31-2016

New Mexico Well Driller License No.: WD-1458
IV, WELL INFORMATION:
Note: A copy of the existing Well Record for the well to be plugged should be attached to this plan.

30 deg, _ 0D min, 23. 198 sec
15 min, 29.730 _sec, NAD 83

1) GPS Well Location: Latitude:
Longitude: =106 deg,
CoBo-| . 4 .

2) Reason(s) for plugging well:
No longer needed.

3) Was well used for any type of monitoring program? Yes If yes, please use section VII of this form to detail
what hydrogeologic parameters were monitored. If the well was used to monitor contaminated or poor quality

water, authorization from the New Mexico Environment Department may be required prior to plugging.

Does the well tap brackish, saline, or otherwise poor quality water? No If yes, provide additional detail,

4)
including analytical results and/or laboratory report(s):

5) Static water level: ma, feet below land surface / feet above land surface  (circle one)

6) Depth of the well: W42 feet RECEIVED "
OFFICE OF STATE ENGINEE )
SANTAFENEWMEXICO versioy avasins Ples
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__i___inches,

7) Inside diameter of innermost casing:

8) Casing material: PVC

9) The well was constructed with:
I ] an open-hole production interval, state the open interval: _
I:] a well screen or perforated pipe, state the screened interval(s): UV\ 4'a’s| AN

What annular interval surrounding the artesian casing of this well is cement-grouted? N/A

10)
11) Was the well built with surface casing? No If yes, is the annulus surrounding the surface casing grouted or

otherwise scaled? NO If yes, please describe:

12)  Has all pumping equipment and associated piping been removed from the well? Yes If not, describe

remaining equipment and intentions to remove prior to plugging in Section VII of this form.

Y. DESCRIPTION OF PLANNED WELL PLUGGING;
Note: If this plan proposes to plug an artesian well in a way other than with cement grout, placed bottom to top with a tremie
pipe, a detailed diagram of the well showing proposed final plugged configuration shall be attached, as well as any additional

technical information, such as geophysical logs, that are necessary to adequately describe the proposal.

1) Describe the method by which cement grout shall be placed in the well, or describe requested plugging methodology

proposed for the well:
Cement grout shall be tremie pumped from bottom to top of well casing. Well will then

be over-drilled to 14.42*  then regrouted 442",

2) Will well head be cut-off below land surface after plugging? Yes

Note: The plugging of a well that taps poor quality water may require the use of a specialty cement or specialty sealant

For plugging intervals that employ cement grout, complete and attach Table A.

)

2) For plugging intervals that will employ approved non-cement based sealant(s), complete and attach Table B.
3) Theoretical volume of grout required to plug the well to land surface:

4) Type of Cement proposed: Bentonite cement grout (neat cement with 5% bentonite)

5) Proposed cement grout mi)(;/his g g'P _gallons of water per 94 pound sack of Portland cement.

6) Will the grout be: batch-mixed and delivered to the site

X mixed on site

Well Plugging Plan
Version: Avugust 11, 2015
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7) Grout additives requested, and percent by dry weight relative to cement:

5% Bentonite

8) Additional notes and calculations:

N/A

VIL _ADDITIONAL INFORMATION: List additional information below, or on separate sheet(s):
CbRO - | AAS USEA for- grovrduater desgrvoion vt

S o wnca@ra negededt .

Vil _SIGNATURE:
1, Anthony Burgess , say that I have carefully read the foregoing Well Plugging Plan of
Operations and any attachments, which are a part hereof; that I am familiar with the rules and regulations of the State

Engincer pertaining to the plugging of wells and will comply with them, and that each and all of the statements in the Well

Plugging Plan of Operalions and attachments are true to the best of my knowledge and belief.

/-f-’%’r"??}/éj;/ 6/9/16
:igna:ut’gf ,94 Applicant Date

This Well Plugging Plan of Operations is:

\/_ Approved subject to the attached conditions.

Not approved for the reasons provided on the attached letter,

Witness my hand and official seal this 3‘ day of jés\_lﬁhs*____. QQ)JQ__

Tom Blaine P.E., New Mexico State Engineer

By:

Well Plugging Plan
Version: August 11, 2015
Page 3 of 5




TABLE A - For plugging intervals that employ cement grout. Start with deepest

interval,

Interval 1 - deepest

Interval 2

Interval 3 - most shallow
Note: if the well is

non-artesian and breaches
only one aquifer,
use only this column.

Top of proposed interval
of grout placement (ft bgl)

N/A

N/A

Bottom of proposed
interval of grout
placement (ft bgl)

N/A

N/A

15'

Theoretical volume of
grout required per interval
(gallons)

N/A

N/A

62 gal.

Proposed cement grout
mix gallons of water per
94-Ib. sack of Portland
cement

N/A

N/A

155 gal.

|

Mixed on-site or batch-
mixed and delivered?

N/A

N/A

On site

Grout additive 1
requested

N/A

N/A

Benitonite

Additive 1 percent by dry
weight relative to cement

N/A

5%

Grout additive 2
requested

N/A

N/A

N/A

Additive 2 percent by dry
weight relative to cement

N/A

N/A

N/A

Well Plugging Plan
Version: August 11, 2015
Page 4 of 5




TABLE B - For plugging intervals that will employ approved non-cement based sealant(s). Start with deepest

interval.
Interval 1 — deepest Interval 2 Interval 3 — most shallow
Note: ifthe well is
non-artesian and breaches
only one aquifer,
use only this column.
. N/A N/A N/A
Top of proposed interval

of sealant placement

{ft bgl)
N/A N/A N/A
Bottom of proposed
sealant of grout placement
(f bgl)
_ N/A N/A N/A
Theoretical volume of
sealant required per
interval (gallons)
N/A N/A N/A
Proposed abandonment
sealant (manufacturer and
trade name)
Well Plugging Plan

Version: August 11, 2015
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STATE OF NEWMEXICO

OFFICE OF THE STATE ENGINEER

Tom Blaine, P.E.
District 6 Office, Santa Fe, NM

Well Plugging Plan of Operations
Conditions of Approval for RG-96311

The U.S. Depariment of Energy / Los Alamos National Laboratory has identified | alluvial well as tabulated
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant stated that the well is no
longer needed as the siudy is completed. The applicant states that the casing will be pressure grouted with 5%
bentonile enriched cement from total depth to 14.42 feet below ground surface (bgs) via tremie pipe. The well
will then be overdrilled with a 9- inch (outside diameter) 4 Y% (inside diameter) auger. The top 2 feet will be
filled with concrete and mounded above the existing grade. Static water level is dry, according to the applicant.
There is no OSE record available for this test well. This test well was used for groundwater observation and is
no longer needed. Existing active wells that are in close proximity to the well(s) that are to be abandoned could
possibly have communication during cementing operations. To reduce the likelihood of this scenario, the water
to cement ratio can be reduced to 5.2 gallons of water per 94 pound sack of Portland cement.

Location: Los Alamos, New Mexico,
Approximate well coordinates: See tabulated data.

Well Name Inside diameler | o) gersh (feer) | Latitude North | Longitude West

{inches)
RG-96311

o > o ’
(CDBO-I) 4 14.42 35°50°23.198 | -106°15'29.736

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department
of Energy / Los Alamos National Laboratory. Los Alamos County, New Mexico

1. Water well drilling and well drilling activities, including well plugging, are regulated under 19.27.4
NMAC, which requires any person engaged in the business of well drilling within New Mexico to
obtain a Well Driller License issued by the New Mexico Office of the State Engineer (NMOSE).
Therefore, the firm of a New Mexico licensed Well Driller shall perform the well plugging.

2. Placement of the sealant within the well shall be by pumping through a tremie pipe exiended to near
well bottom (based on sounding depth), and kept below top of the slurry column as the well is plugged
from bottom-upwards in a manner that displaces the standing water column,

3. The use of up to 6% pure bentonite powder (“90 barrel yield") as an additive in cement is allowed
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended yield bentonite shall be
mixed with cement. When supplementing a cement slurry with bentonite powder as requested, water
demand for the mix increases at a rate of 0.65 gallons of water for each 1% increment of bentonite
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-1b. sack of
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-1b.
sack of cement / approximate 5-Ib. bentonite increment. provided appropriate mixing order is
maintained.

The bentonite shall be properly hydrated separately with its required increment of water, prior to being
added into the cement mixture. If water is otherwise added to the combination of dry ingredients or




the dry bentonite blended into wet cement, the hardness and alkalinity imparted to the mix water by the
cement will restrict the ability of the bentonite powder to yield as expected, resulting in excess free
water in the slurry and enhanced cement shrinkage upon curing.

4. Upon completion of plugging of the lower portion of the 4-inch well to the approximate 20-feet bags
depth of actual overdrilling, the top of the 4-inch casing shall be severed within the bottom portion of
the over-drilled hole prior to sealant being placed within the ID of the augers.

5. Sealant shall be kept up inside the augers during placement. The 4 %™ x 9” augers shall be pulled out
of the hole in such a manner that allows the sealant to remain inside the auger at all times, thus
providing displacement to prevent borehole collapse. The 4 %" x 9" augers may not be pulled out of
the hole prior to the sealant being placed.

6. Theoretical volume of sealant required for abandonment of the 4-inch (inside) diameter well is
approximately .37 gallons per foot. Theoretical volume of sealant required for abandonment of the 9"
(outside) diameter auger boring is 2.3 gallons per foot. Total theoretical volume of sealant required to
fill the well is 1abulated below. All cement mixture will contain no more than 5.2 gallons of water per
94 pound sack of cement. Total minimum amount of required sealant will be based on the sounding
depth inside casing.

Inside Di
Well Name L‘:::::f Total Depth {feet)] _Volume (Cubic Feet) Volume (Gallons)
CDBO- 1 {Auger Boringi] 4 14.42 13 9.4
Totals: 13 9.4

7. All surface completions (vaults) will be removed, if applicable. The top of the 4-inch casing will be
severed within the bottom of the overdrilled portion of the hole and will be backfilled with sealant 1o 2
feet bgs. The remaining 2-feet will be filled with concrete to surface.

8. Should the NMED, or another regulatory agency sharing jurisdiction of the project authorize, or by
regulation require a more stringent well plugging procedure than herein acknowledged, the more-
stringent procedure should be followed. This, in part, includes provisions regarding pre-authorization
to proceed, contaminant remediation, inspection, pulling/perforating of casing, or prohibition of free
discharge of any fluid from the borehole during or related to the plugging process.

9. NMOSE witnessing of the plugging will not be required, but shall be facilitated if a NMOSE observer
is onsite, NMOSE witnessing may be requested during normal work hours by calling the District 6
NMOSE Office at 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur
dependant on personnel availability.

10. A Well Plugging Record (available at: http//www.ose,state.nm.us/STST/Forms/WD-11.pdf)
ilemizing actual abandonment process and materials used shall be filed with the Siate Engineer

(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20
days after completion of well plugging. Please attach a copy of these plugging conditions.

The NMOSE Well Plugging Plan of Operations dated May 13, 2016, with annotation, is hereby approved with
the aforesaid conditions applied, when signed by an authorized designee of the State Engineer:

Date: ML

amona Martinez, NM{SE District 6 ter Rights Division




WELL PLUGGING
PLAN OF OPERATIONS

NOTE: A Well Plugging Plan of Operations shall be filed with and accepted by the Office of the State Engineer prior
to plugging.

L EILING FEE;: There is no filing fee for this form.

IL_GENERAL/ WELL OWNERSHIP:
Existing Office of the State Engineer POD Number (Well Number) for weil to be plugged: N/A R- "
Name of well owner: -0S Alamos National Laboratory

Mailing address: PO Box 1663
City: Los Alamos
Phone number: 905-667-5931

State: New Mexico Zip code: 87545

E-mail: Mmeverett@lanl.gov

UL WELL DRILLER INFORMATION:
Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services
Expiration Date: 10-31-2016

New Mexico Well Driller License No.: _YVD-1458
LIV, WELL INFORMATION;
Note: A copy of the existing Well Record for the well to be plugged should be attached to this pian.

Latitude: 35 deg, _50 min, 24. 773 sec
Longitude: _—106 deg, _ 15 min, 27. 96 _sec, NAD 83

1) GPS Well Location:
CDBo- 2
2) Reason(s) for plugging well:
No longer needed.

3) Was well used for any type of monitoring program? Yes If yes, please use section VII of this form to detail
what hydrogeologic parameters were monitored. If the well was used to monitor contaminated or poor quality

water, authorization from the New Mexico Environment Department may be required prior to plugging.

4) Does the well tap brackish, saline, or otherwise poor quality water? No If yes, provide additional detail,

including analytical results and/or laboratory report(s):

3) Static water level: _[Ea_-_fcct below land surface / feet above land surface (circle one)

6) Depth of the well: __ {925 feet

Well Plugging Plan
Version: August 11, 2015
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7
8)
9)

10)

11)

12)

Inside diameter of innermost casing: 4 inches.

PVC

Casing material:

The well was constructed with:

|[ ] an open-hole production interval, state the open interval;
I : l a well screen or perforated pipe, state the screened interval(s): _ (D) ¥l

What annular interval surrounding the artesian casing of this well is cement-grouted? N/A

Was the well built with surface casing? No If yes, is the annulus surrounding the surface casing grouted or

otherwise sealed? NO If yes, please describe:

Has all pumping equipment and associated piping been removed from the well? Yes If not, describe

remaining equipment and intentions to remove prior to plugging in Section VII of this form.

Y. DESCRIPTION OF PLANNED WELL PLUGGING:
Note: If this plan proposes to plug an artesian well in a way other than with cement grout, placed bottom to top with a tremie
pipe, a detailed diagram of the well showing proposed final plugged configuration shall be attached, as well as any additional

technical information, such as geophysical logs, that are necessary to adequately describe the proposal.

1}

2)

Describe the method by which cement grout shall be placed in the well, or describe requested plugging methodology

proposed for the well:
Cement grout shall be tremie pumped from bottom to top of well casing. Well will then

be over-drilled to |21. 25" then regrouted for the 19. 28",

Will well head be cut-off below land surface after plugging? Yes

YIL_PLUGGING AND SEALING MATERIALS:

Note: The plugging of a well that taps poor quality water may require the use of a specialty cement or specialty sealant

1)
2)
3)
4
5)

6)

For plugging intervals that employ cement grout, complete and attach Table A.

For plugging intervals that will employ approved non-cement based sealant(s), complete and attach Table B.

Theoretical volume of grout required to plug the well to land surface:
Type of Cement proposed: Bentonite cement grout (neat cement with 5% bentonite)

Proposed cement grout m:x-"\e@ 2.8 gallons of water per 94 pound sack of Portland cement.

batch-mixed and delivered to the site

Will the grout be:

X mixed on site

Well Plugging Plan
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7) Grout additives requested, and percent by dry weight relative to cement:

5% Bentonite

8) Additional notes and calculations:
N/A

; List additional information below, or on separate sheet(s):

CDRBO-2  (AMS VST foR-gravrdusdee obseraion andl 1S
10 \onger- negdedd

YL SIGNATURE:
1, Anthony Burgess , say that I have carefully read the foregoing Well Plugging Plan of
Operations and any attachments, which are a part hereof; that I am familiar with the rules and regulations of the State

Engineer pertaining to the plugging of wells and will comply with them, and that each and all of the statements in the Well
Plugging Plan of Operations and attachments are true to the bcsyny knowledgc and behcf

W /Lc // 6/9/16
of Apyl//oz.n Date

IX..ACTION OF THE STATE ENGINEER:

This Well Plugging Plan of Operations is:
V" Approved subject to the attached conditions.

Not approved for the reasons provided on the attached letter.

Witness my hand and official seal this___5/ day of Aﬁué . 2&?[ é

Tom Blaine P.E., New Mexico State Engineer

By:

Well Plugging Plan
Version: August 11,2015
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TABLE A - For plugging intervals that employ cement grout. Start with deepest

interval.

Interval 2 ;

Interval 3 - most shallow
Note: if the well is

-

]:_ltervnl 1 — deepest

' g dah

I Iy 2
Fat 1

Ay

jrog fea

non-artesian and breaches
only one aquifer,
use only this column.

Top of proposed interval | N/A
of grout placement (ft bgl)

N/A

ol

Bottom of proposed | N/A
interval of grout
placement (ft bgl)

N/A

18'

Theoretical volume of | N/A
grout required per interval
(gallons)

N/A

62 gal.

Proposed cement grout | N/A
mix gallons of water per
94-1b. sack of Portland
cement

N/A

§

8.5 gal.

Wp o%-Ss .

Mixed on-site or batch-
mixed and delivered?

N/A

N/A

On site

N/A

Grout additive |
requested

N/A

Bentonite

Additive 1 percentby dry |-
weight relative to cement

N/A

5%

N/A

Grout additive 2
requested

N/A

N/A

N/A

Additive 2 percent by dry
weight relative to cement

N/A

N/A

Well Plugging Plan
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TABLE B - For plugging intervals that will employ approved non-cement based sealant(s). Start with deepest
interval.

Interval 3 — most shallow

Interval 1 - deepes@ Interval 2 _
4 FI et s RO Note: ifthe well is
iy . non-artesian and breaches
only one aquifer,
3 use only this column.
N/A N/A N/A
Top of proposed interval
of sealant placement
(ft bgl)
N/A N/A N/A
Bottom of proposed
sealant of grout placement
(f bel)
) N/A N/A N/A
Theoretical volume of
sealant required per
interval (gallons)
N/A N/A N/A
Proposed abandonment
sealant (manufacturer and
trade name)

Well Plugging Plan
Version: August 1], 2015
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STATE OF NEW MEXICO

OFFICE OF THE STATE ENGINEER

Tom Blaine, P.E.
District 6 Office, Santa Fe, NM

Well Plugging Plan of Operations
Conditions of Approval for RG-96312

The U.S. Department of Energy / Los Alamos National Laboratory has identified 1 alluvial well as tabulated
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant stated that the well is no
longer needed as the study is completed. The applicant states that the casing will be pressure grouted with 5%
bentonite enriched cement (rom total depth to 19.25 feet below ground surface (bgs) via tremic pipe. The top 2
feet will be filled with concrete and mounded above the existing grade. Static water level is dry, according to
the applicant. There is no OSE record available for this test well. This test well was used for groundwater
observation and is no longer needed. Existing active wells that are in close proximity to the weli(s) that are to be
abandoned could possibly have communication during cementing operations. To reduce the likelihood of this
scenario, the water to cement ratio can be reduced to 5.2 gallons of water per 94 pound sack of Portland cement.

Location: Los Alamos, New Mexico.
Approximate well coordinates: See tabulated data,

Inside diameter . .
Well Name " Tghes Jotal depth (feet) | Latitude North | Longitude West
Well Name inches Total depth (feet Latitude North Longitude West
RG-96312 A e
(CDBO-2) 4 19.25 35°50'24.773 -106"15'27.909

Specific Plugging Conditions of Approval for 1 menitoring well for the U.S. Department
of Energy / Los Alamos National Laboratory, Los Alamos County, New Mexico

1.  Water well drilling and well drilling activities, including well plugging, are regulated under 19.27.4
NMAC, which requires any person engaged in the business of well drilling within New Mexico to
obtain a Well Driller License issued by the New Mexico Office of the State Engineer (NMOSE).
Therelore, the firm of a New Mexico licensed Well Driller shall perform the well plugging.

2. Placement of the sealant within the well shall be by pumping through a tremie pipe extended 1o near
well bottom (based on sounding depth), and kept below top of the slurry column as the well is plugged
from bottom-upwards in a manner that displaces the standing water column,

3. The use of up to 6% pure bentonite powder (“90 barrel yield”) as an additive in cement is allowed
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended vield bentonite shall be
mixed with cement. When supplementing a cement slurry with bentonite powder as requested, water
demand for the mix increases at a rate of 0.65 gallons of water for each 1% increment of bentonite
bdwe (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-1b. sack of
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94.1b.
sack of cement / approximate 3-lb. bentonite increment. provided appropriate mixing order is
maintained.

The bentonite shall be properly hydrated separately with its required increment of water, prior (o being
added into the cement mixture. If water is otherwise added to the combination of dry ingredients or
the dry bentonite blended into wet cement, the hardness and alkalinity imparted to the mix water by the




cement will restrict the ability of the bentonite powder to yield as expected, resulting in excess frec
water in the slurry and enhanced cement shrinkage upon curing.

4.  Upon completion of plugging of the lower portion of the 4-inch well to the approximalte 20-feet bags
depth of actual overdrilling, the top of the 4-inch casing shall be severed within the bottom portion of
the over-drilled hole prior to sealant being placed within the ID of the augers.

5. Sealant shall be kept up inside the augers during placement. The 4 4™ x 9" augers shall be pulled out
of the hole in such a manner that allows the sealant to remain inside the auger at all times, thus
providing displacement to prevent borehole collapse. The 4 4™ x 9” augers may not be pulled out of
the hole prior to the sealant being placed.

6. Theoretical volume of sealant required for abandonment of the 4-inch (inside) diameter well is
approximately .37 gallons per foot. Theoretical volume of sealant required for abandonment of the 9"
(outside) diameter auger boring is 2.3 gallons per foot. Total theoretical volume of sealant required to
fill the well is 1abulated below. All cement mixture will contain no more than 5.2 gallons of water per
94 pound sack of cement. Total minimum amount of required sealant will be based on the sounding
depth inside casing.

|Well Name Inside Dila::::r Total Depth (feet)] _Volume {Cubic Fggnl Volume [Gallans)
CDBO-2 {Auger Boring) 4 19.25 17 12.6
Totals: 1.7 126

7. All surface completions (vaults) will be removed, if applicable. The top of the 4-inch casing will be
severed within the bottom of the overdrilled portion of the hole and will be backfilled with sealant 10 2
feet bgs. The remaining 2-feet will be filled with concrete to surface.

8. Should the NMED, or another regulatory agency sharing jurisdiction of the project authorize, or by
regulation require a more stringent well plugging procedure than herein acknowledged, the more-
stringent procedure should be followed. This, in part, includes provisions regarding pre-authorization
to proceed, contaminant remediation, inspection, pulling/perforating of casing, or prohibition of free
discharge of any fluid from the borehole during or related to the plugging process.

9. NMOSE witnessing of the plugging will not be required, but shall be facilitated if a NMOSE observer
is onsite. NMOSE witnessing may be requested during normal work hours by calling the District 6
NMOSE Office at 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur
dependant on personnel availability,

10. A Well Plugging Record (available at: hup://www.ose.siate.nm.us/STST/Forms/WD-11.pdf)
itemizing actual abandonment process and materials used shall be filed with the State Engineer
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20
days after completion of well plugging. Please attach a copy of these plugging conditi

The NMOSE Well Plugging Plan ol Operations dated May 13, 2016, with annotation, is hereby approved with
the aforesaid conditions applied, when signed by an authorized designee of the State Engineer:

A - B

>

ona Martinez, NM District 6, r Rights Division




WELL PLUGGING
PLAN OF OPERATIONS

NOTE: A Well Plugging Plan of Operations shall be filed with and accepted by the Office of the State Engineer prior
to plugging.

LFILING FEE: There is no filing fee for this form.
IL_ GENERAL/WELL OWNERSHIFP:
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A RG- %

Name of well owner: L0S Alamos National Laboratory

City: Los Alamos

Phone number: 505-667-5931

State: New Mexico Zip code: 87545

E-mail: Mmeverett@lanl.gov

L _WELL DRILLER INFORMATION;
Well Driller contracted to provide plugging services: _Y ellow Jacket Drilling Services
Expiration Date: 10-31-2016

New Mexico Well Driller License No.: WD-1458

LV, WELL INFORMATION:

Note: A copy of the existing Well Record for the well to be plugged should be attached to this plan.

1) GPS Well Location: Latitude: 35 deg, _ S0 min, [.0Ql(e sec
Longitude: _— {06G deg, __ 14 min, Slo. 837 _sec, NAD 83

CpBo-3
2) Reason(s) for plugging well:
No longer needed.

3) Was well used for any type of monitoring program? Yes If yes, please use section VII of this form to detail
what hydrogeologic parameters were monitored. If the well was used to monitor contaminated or poor quality

water, authorization from the New Mexico Environment Department may be required prior to plugging.

4) Does the well tap brackish, saline, or otherwise poor quality water? No If yes, provide additional detail,

including analytical results and/or laboratory repori(s):

5) Static water level: I% feet below land surface / feet above land surface  (circle one)

6) Depth of the well: _| 3 . ﬁ& feet

Well Plugging Plan
Version: August | 1, 2015
Page | of 5



8)
9)

10)
11)

12)

Inside diameter of innermost casing: ﬂ: inches.

Casing material: PVC

The well was constructed with:
| I an open-hole production interval, state the open interval:

I : I a well screen or perforated pipe, state the screened interval(s): _(Y NN

What annular interval surrounding the artesian casing of this well is cement-grouted? N/A

Was the well built with surface casing? No If yes, is the annulus surrounding the surface casing grouted or

otherwise sealed? NO If yes, please describe:

Has ail pumping equipment and associated piping been removed from the well? Yes If not, describe

remaining equipment and intentions to remove prior to plugging in Section VII of this form.

Y. DESCRIPTION OF PLANNED WELL PLUGGING:
Note: If this plan proposes to plug an artesian well in a way other than with cement grout, placed bottom to top with a tremie
pipe, a detailed diagram of the well showing proposed final plugged configuration shall be attached, as well as any additional

technical information, such as geophysical logs, that are necessary to adequately describe the proposal,

)

2)

Describe the method by which cement grout shall be placed in the well, or describe requested plugging methodology

proposed for the well:
Cement grout shall be tremie pumped from bottom to top of well casing. Well will then

be over-drilled to 13, SS* then regrouted 1p |3 .6S".

Will well head be cut-off below land surface after plugging? _Y €S

YL _PLUGGING AND SEALING MATERIALS:

Note: The plugging of a well that taps poor quality water may require the use of a specialty cement or specialty sealant

)]
2)
3)
4
5)

6)

For plugging intervals that employ cement grout, complete and attach Table A.

For plugging intervals that will employ approved non-cement based sealant(s), complete and attach Tabie B.

Theoretical volume of grout required to plug the well to land surface:
Type of Cement proposed: _Bentonite cement grout (neat cement with 5% bentonite)

Proposed cement grout mixa'@ 8 S gallons of water per 24 pound sack of Portland cement.

Will the grout be: batch-mixed and delivered to the site

X mixed on site

Well Plugging Plan
Version: August 11, 2015
Page 2 of §




7) Grout additives requested, and percent by dry weight relative to cement:

5% Bentonite

8) Additional notes and calculations:

N/A

YIL_ADDITIONAL INFORMATION; List additional information below, or on separate sheet(s):

OGP -3 (AAS Ul for- gmm;m‘rae deservoion aviel 1<
Nne !Oﬂ%@@- NEeALA .

VIIL_SIGNATURE:
1, Anthony Burgess , say that I have carefully read the foregoing Well Plugging Plan of

Operations and any attachments, which are a part hereof; that I am familiar with the rules and regulations of the State
Engineer pertaining to the plugging of wells and will comply with them, and that each and all of the statements in the Well
Plugging Plan of Operations and attachments are true to the best of my knowledge and belief.

L IHEAED, im 6/9/16

- e
- Qigy@%plicmt Date

This Well P]uglgiynn of Operations is:
Approved subject to the attached conditions.

Not approved for the reasons provided on the attached lefter.

Witness my hand and official seal this_____3/ _day of _J-ﬁyaﬁ_’ .‘Qaié__

Tom Blaine P.E., New Mexico Statg Engineer

Well Plugging Plan
Version: August 11,2015
Page 3 of 5



TABLE A - For plugging intervals that employ cement grout. Start with deepest

Interval 1 — deepest

interval.

Interval 2

Top of proposed interval

N/A

Interval 3 — most shallow
Note: ifthe well is
non-artesian and breaches
only one aquifer,

use only this column.

of grout placement (ft bgl)

Bottom of proposed

N/A

N/A

interval of grout
placement (ft bgl)

Theoretical volume of

N/A

N/A

15

grout required per interval
(gallons)

N/A

62 gal.

Proposed cement grout
mix gallons of water per
94-1b. sack of Portland

cement

Mixed on-site or batch-

N/A

N/A

A

"85 gal.

EERRL

mixed and delivered?

Grout additive 1

N/A

N/A

N/A

On site

requested

Additive 1 percent by dry |-

N/A

Bentonite

weight relative to cement

N/A

5%

N/A
Grout additive 2
requested

N/A

N/A

N/A

Additive 2 percent by dry
weight relative to cement

N/A

N/A

Well Plugging Plan
Version: August 11, 2015
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TABLE B - For plugging intervals that will employ approved non-cement based sealant(s). Start with deepest

interval.
Interval 1 - deepest Interval 2 Interval 3 — most shallow
s ‘ Note: if the well is
non-artesian and breaches
only one aquifer,
: ] , : use only this column.
) N/A N/A N/A
Top of proposed interval
of sealant placement
(ft bgl)
N/A N/A N/A
Bottom of proposed
sealant of grout placement
(ft bgl)
‘ N/A N/A N/A
Theoretical volume of
sealant required per
interval (gallons)
N/A N/A N/A
Proposed abandonment
sealant (manufacturer and
trade name)

Well Plugging Plan
Version: August 11, 2015
Page 5 of 5




STATE OF NEW MEXICO

OFFICE OF THE STATE ENGINEER

Tom Blaine, P.E.
District 6 Office, Santa Fe, NM

Well Plugging Plan of Operations
Conditions of Approval for RG-96313

The U.S. Department of Energy / Los Alamos National Laboratory has identified 1 alluvial well as tabulated
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant stated that the well is no
longer nceded as the study is completed. The applicant states that the casing will be pressure grouted with 5%
bentonite enriched cement from total depth to 13.55 feet below ground surface (bgs) via tremie pipe. The top 2
feet will be filled with concrete and mounded above the existing grade. Static water level is dry, according to
the applicant. There is no OSE record available for this test well. This test well was used for groundwater
observation and is no longer needed. Existing active wells that are in close proximity to the well(s) that are to be
abandoned could possibly have communication during cementing operations. To reduce the likelihood of this
scenario, the water to cement ratio can be reduced to 5.2 gallons of water per 94 pound sack of Portland cement.

Location: Los Alamos, New Mexico.
Approximate well coordinates: See tabulated data.

Well Name | Rsidediameter | @) oo (feen) | Latitude North | Longitude West
e — {inches) i | (v ———

RG-96313 o o
(CDBO-3) 4 13.55 35°50'10.016 | -106°14'56.837

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department
of Energy / Los Alames National Laboratory, Los Alamos County, New Mexico

l.  Water well drilling and well drilling activities, including well plugging, are regulated under 19.27.4
NMAC, which requires any person engaged in the business of well drilling within New Mexico to
obtain a Well Driller License issued by the New Mexico Office of the State Engincer (NMOSE).
Therefore, the firm of a New Mexico licensed Well Driller shall perform the well plugging.

2. Placement of the sealant within the well shall be by pumping through a tremie pipe extended to near
well bottom (based on sounding depth), and kept below top of the slurry column as the well is plegged
from bottom-upwards in a manner that displaces the standing water column.

3. The use of up to 6% pure bentonite powder (90 barrel yield”) as an additive in cement is allowed
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended yield bentonite shall be
mixed with cement. When supplementing a cement slurry with bentonite powder as requested, water
demand for the mix increases at a rate of 0.65 gallons of water for each 1% increment of bentonite
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-Ib. sack of
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-1b.
sack of cement / approximate S5-lb. bentonite increment, provided appropriate mixing order is
maintained.

The bentonite shall be properly hydrated separately with its required increment of water, prior 1o being
added into the cement mixture. If water is otherwise added to the combination of dry ingredients or
the dry bentonite blended into wet cement, the hardness and alkalinity imparted to the mix water by the




cement will restrict the ability of the bentonite powder to yield as expected, resulling in excess free
water in the slurry and enhanced cement shrinkage upon curing.

4, Upon completion of plugging of the lower portion of the 4-inch well to the approximate 20-feet bags
depth of actual overdrilling, the top of the 4-inch casing shall be severed within the bottom portion of
the over-drilled hole prior to sealant being placed within the ID of the augers.

5. Sealant shall be kept up inside the augers during placement. The 4 %" x 9" augers shall be pulled out
of the hole in such a manner that allows the sealant to remain inside the auger at all times, thus
providing displacement to prevent borehole collapse. The 4 4" x 9" augers may not be pulled out of
the hole prior to the sealant being placed.

6. Theoretical volume of sealant required for abandonment of the 4-inch (inside) diameter well is
approximately .37 gallons per foot. Theoretical volume of sealant required for abandonment of the 9"
(outside) diameter auger boring is 2.3 gallons per foot. Total theoretical volume of sealant required to
fill the well is tabulated below. All cement mixture will contain no more than 5.2 gallons of water per
94 pound sack of cement. Total minimum amount of required sealant will be based on the sounding

depth inside casing.

Well Name m—ﬂ“—m:::—::e;‘ Total Depth {feet}| _ Volume (Cubic Feet) Volume {Gallons)
CDBO-3 (Auger Boring) 4 13.55 1.2 8.8
Totals: 12 88

7. All surface completions (vaults) will be removed, if applicable. The top of the 4-inch casing will be
severed within the bottom of the overdrilled portion of the hole and will be backfilled with sealant to 2
feet bgs. The remaining 2-feet will be filled with concrete to surface.

8. Should the NMED, or another regulatory agency sharing jurisdiction of the project authorize, or by
regulation require a more stringent well plugging procedure than herein acknowledged, the more-
stringent procedure should be followed. This, in part, includes provisions regarding pre-authorization
to proceed, contaminant remediation, inspection, pulling/perforating of casing, or prohibition of frce
discharge of any fluid from the borehole during or related to the plugging process.

9. NMOSE witnessing of the plugging will not be required, but shall be facilitated if a NMOSE observer
is onsite. NMOSE witnessing may be requested during normal work hours by calling the District 6
NMOSE Office at 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur

dependant on personnel availability.

10, A Well Plugging Record (available at: htp://www.ose.state.nm.us/STST/Forms/WD-1 1.pdf)

itemizing actual abandonment process and materials used shall be filed with the State Engineer
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20
days alier completion of well plugging. Please atiach a copy of these plugging conditions.

The NMOSE Well Plugging Plan of Operations dated May 13, 2016, with annotation, is hereby approved with
the aforesaid conditions applied, when signed by an authorized designee of the State Engineer:

Date: 8&25

*

SE DislﬁWghls Division



WELL PLUGGING
PLAN OF OPERATIONS

NOTE: A Well Plugging Plan of Operations shall be filed with and accepted by the Office of the State Engineer prior
to plugging.

L_FILING FEE: There is no filing fee for this form.

IL_GENERAL/ WELL OWNERSHIP;:
Existing Office of the State Engincer POD Number (Well Number) for well to be plugged: NA RG- Q£3)¢/ !E %“f)

Name of well owner: L0S Alamos National Laboratory
Mailing address: PO Box 1663

City: Los Alamos
Phone number: 505‘667‘5931

State: New Mexico Zip code: 87545
E-mail: meverett@lanl.gov

UL WELL DRILLER INFORMATION:
Well Driller contracted to provide plugging services: Yeliow Jacket Drilling Services
Expiration Date: 10-31-2016

New Mexico Well Driller License No.: WD-1458

IV: WELLINFORMATION:
Note: A copy of the existing Well Record for the well to be plugged should be attached to this plan.
1 GPS Well Location: Latitude: 35 deg, __ 49 min, S9.4D7 sec
CDeD-4 Longitude: _ - 106 deg, 13 min, SB. S(aS sec, NAD 83
2) Reason(s) for plugging well:
No longer needed.
3) Was well used for any type of monitoring program? Yes If yes, please use section VII of this form to detail

what hydrogeologic parameters were monitored. If the well was used to monitor contaminated or poor quality
water, authorization from the New Mexico Environment Department may be required prior to plugging.

4) Does the well tap brackish, saline, or otherwise poor quality water? No If yes, provide additional detail,

including analytical results and/or laboratory report(s):

5) Static water level: __%—_fec! below land surface / feet above land surface (circle one)

6) Depth of the well: | 3 . j: feet

Well Plugging Plan
Version: August 11,2015
Page | of §



7) Inside diameter of innermost casing: 2 inches.

8) Casing material: PVC

9) The well was constructed with:
D an open-hole production interval, state the open interval:
I : I a well screen or perforated pipe, state the screened interval(s): 8 -12

What annular interval surrounding the artesian casing of this well is cement-grouted? N/A

10)
11) Was the well built with surface casing? No If yes, is the annulus surrounding the surface casing grouted or

otherwise sealed? NO If yes, please describe:

12) Has all pumping equipment and associated piping been removed from the well? Yes If not, describe

remaining equipment and intentions to remove prior to plugging in Section VII of this form.

Y. DESCRIPTION OF PLANNED WELL PLUGGING:
Note: If this plan proposes to plug an artesian well in a way other than with cement grout, placed bottom to top with a tremie
pipe, a detailed diagram of the well showing proposed final plugged configuration shall be attached, as well as any additional

technical information, such as geophysical logs, that are necessary to adequately describe the proposal.

1) Describe the method by which cement grout shail be placed in the well, or describe requested plugging methodology

proposed for the well:
Cement grout shall be tremie pumped from bottom to top of well casing. Well will then

be over-drilled to y2 4" , then regrouted4p 1 3.4,

2) Will well head be cut-off below land surface after plugging? Yes

YL _PLUGGING AND SFALING MATERIALS:
Note: The plugging of a well that taps poor quality water may require the use of a specialty cement or specialty sealant
1) For plugging intervals that employ cement grout, complete and attach Table A,

2) For plugging intervals that will employ approved non-cement based sealant(s), complete and attach Table B.

3) Theoretical volume of grout required to plug the well to land surface:
4) Type of Cement proposed: _Bentonite cement grout (neat cement with 5% bentonite)

5) Proposed cement grout mu/@ 8 S gallons of water per 94 pound sack of Portland cement.

6) Wil the grout be: batch-mixed and delivered to the site

X mixed on site

Well Plugging Plan
Version: August 11, 2015
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7) Grout additives requested, and percent by dry weight relative to cement:

5% Bentonite

8) Additional notes and calculations:

N/A

VIL_ ADDITIONAL INFORMATION: List additional information below, or on separate sheet(s):

CORo-4 wasS uset i’oﬂgﬁr-'axdum‘eabssmm orel 1
o \onﬂm neecked .

Vi, SIGNATURE:

1, Anthony Burgess , say that I have carefully read the foregoing Well Plugging Plan of
Operations and any attachments, which are a part hereof; that I am familiar with the rules and regulations of the State
Engineer pertaining to the plugging of wells and will comply with them, and that each and all of the statements in the Well

Plugging Plan of Operations and attachments are true to the bcs} of my knowlegge and belief.
Morfee /)/ 619116

Si c%cant Date

IX. ACTION OF THE STATE ENGINEER:

This Well Plugging Plan of Operations is:
¥~ _ Approved subject to the attached conditions.

Not approved for the reasons provided on the attached letter.

Witness my hand and official seal this____ 3/ __day of A gtus é 20/l

Tom Blaine P.E., New Mexico State Enginger

Well Plugging Plan
Version: August 11,2015
Page 3 of §




TABLE A - For plugging intervals that employ cement grout. Start with deepest

interval.

Interval 1 - d_eepest

Top of proposed interval

Interval 2

Interval 3 — most shallow
Note: if the well is
non-artesian and breaches

only one aquifer,
use only this column.

of grout placement (ft bgl)

Bottom of proposed

N/A

N/A

interval of grout
placement (ft bgl)

Theoretical volume of

N/A

15'

grout required per interval
(gallons)

Proposed cement grout

N/A

N/A

N/A

62 gal.

mix gallons of water per
94-1b. sack of Portland
cement

Mixed on-site or batch-

N/A

5

D5 yal.
UP ¥« R.5 3,%‘9

mixed and delivered?

N/A

N/A

N/A

On site

Grout additive 1
requested

N/A

Bentonite

Additive 1 percent by dry |~
weight relative to cement

N/A

5%

N/A
Grout additive 2
requested

N/A

N/A

N/A

N/A

Additive 2 percent by dry
weight relative to cement

N/A

Well Plugging Plan
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TABLE B - For plugging intervals that will employ approved non-cement based sealant(s). Start with deepest

interval,
Interval 1 - deepest Interval 2 Interval 3 — most shallow
s ' SRRy ‘ T Note: ifthe well is
L5 non-artesian and breaches
& only one aquifer,
5 s use only this column.
N/A N/A N/A
Top of proposed interval
of sealant piacement
(ft bel)
N/A N/A N/A
Bottom of proposed
sealant of grout placement
(ft bgl)
, N/A N/A N/A
Theoretical volume of
sealant required per
interval (galions)
N/A N/A N/A
Proposed abandonment
sealant (manufacturer and
trade name)

Well Plugging Plan
Version: August 11, 2015
Page 5 of 5




STATE OF NEW MEXICO

OFFICE OF THE STATE ENGINEER

Tom Blaine, P.E.
District 6 Office, Santa Fe, NM

Well Plugging Plan of Operations
Conditions of Approval for RG-96314

The U.S. Department of Energy / Los Alamos National Laboratory has identified 1 alluvial well as tabulated
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant stated that the well is no
longer nceded as the study is completed. The applicant states that the casing will be pressure grouted with 5%
bentonite enriched cement {rom total depth to 13.4 feet below ground surface (bgs) via tremie pipe. The top 2
feet will be filled with concrete and mounded above the existing grade. Static water level is dry, according to
the applicant. There is no OSE record available for this lest well. This test well was used for groundwater
observation and is no longer needed. Existing active wells that are in close proximity to the well(s) that are to be
abandoned could possibly have communication during cementing operations. To reduce the likelihood of this
scenario, the waler to cement ratio can be reduced to 5.2 gallons of water per 94 pound sack of Portland cement.

Location: Los Alamos, New Mexico.
Approximate well coordinates: See tabulated daia.

Inside diameter . ]
Weli Name TR Total depth (feet) Latitude North Longitude West
RG-96314 ] P .
(CDBO-4) 2 13.4 35°49'59.487 | -106"13'58.565

Specific Plugging Conditions of Approval for 1 moenitoring well for the U.S. Department
of Energy / Los Alamos National Laboratory, Los Alamos County, New Mexico

I.  Water well drilling and well drilling activities, including well plugging, are regulated under 19.27.4
NMAC, which requires any person engaged in the business of well drilling within New Mexico to
obtain a Well Driller License issued by the New Mexico Office of the State Engincer (NMOSE).
Therefore, the firm of a New Mexico licensed Well Driller shall perform the well plugging.

2. Placement of the sealant within the well shall be by pumping through a tremie pipe extended to near
well bottom (based on sounding depth), and kept below top of the slurry column as the well is plugged
from bottom-upwards in a manner that displaces the standing water column.

3. The use of up to 6% pure bentonite powder (90 barrel yield”) as an additive in cement is allowed
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended yield bentonite shall be
mixed with cement. When supplementing a cement slurry with bentonite powder as requested, water
demand for the mix increases at a rate of 0.65 gallons of water for each 1% increment of bentonite
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-1b. sack of
cement. A 3% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-1b.
sack of cement / approximate 5-Ib. bentonite increment. provided appropriate mixing_order is
maintained.

The bentonite shall be properly hydrated separately with its required increment of water, prior to being
added into the cement mixture. If water is otherwise added to the combination of dry ingredients or
the dry bentonite blended into wet cement, the hardness and alkalinity imparted to the mix water by the




cement will restrict the ability of the bentonite powder to yield as expected, resulting in excess free
water in the slurry and enhanced cement shrinkage upon curing.

4. Upon completion of plugging of the lower portion of the 2-inch well to the approximate 20-feet bags
depth of actual overdrilling, the top of the 2-inch casing shall be severed within the bottom portion of
the over-drilled hole prior to sealant being placed within the ID of the augers.

5. Sealant shall be kept up inside the augers during placement. The 4 4" x 9” augers shall be pulled out
of the hole in such a manner that allows the sealant to remain inside the auger at all times, thus
providing displacement to prevent borehole collapse. The 4 14” x 9" augers may not be pulled out of
the hole prior to the sealant being placed.

6. Theoretical volume of sealant required for abandonment of the 2-inch (inside) diameter well is
approximaiely .37 gallons per foot. Theoretical volume of sealant required for abandonment of the 9”
(outside)} diameter avger boring is 2.3 gallons per foot. Total theoretical volume of sealant required to
fill the well is tabulated below. All cement mixture will contain no more than 5.2 gallons of water per
94 pound sack of cement. Total minimum amount of required sealant will be based on the sounding
depth inside casing.

Well Name Inside Dlla;::ter Total Depth (feet)] _ Volume {Cubic Feet) Volume (Gallons)
CDBO-4 (Auger Boring)i 2 13.4 0.3 2.2
Totals: 03 2.2

7. All surface completions (vaults) will be removed, if applicable. The top of the 2-inch casing will be
severed within the bottom of the overdrilled portion of the hole and will be backfilled with sealant to 2
feet bgs. The remaining 2-feet will be filled with concrete to surface.

8. Should the NMED, or another regulatory agency sharing jurisdiction of the project authorize, or by
regulation require a more stringent well plugging procedure than herein acknowledged, the more-
stringent procedure should be followed. This, in part, includes provisions regarding pre-authorization
to proceed, contaminant remediation, inspection, pulling/perforating of casing, or prohibition of free
discharge of any fluid from the borehole during or related to the plugging process.

9. NMOSE wilnessing of the plugging will not be required, but shall be facilitated if a NMOSE observer
is onsite. NMOSE witnessing may be requested during normal work hours by calling the District 6
NMOSE Office at 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur
dependant on personnel availability.

10. A Well Plugging Record (available at: http://www.ose.s us/STST/Forms/WD-11.
itemizing actual abandonmeni process and materials used shall be filed with the State Engineer
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20
days after completion of well plugging._Please attach a copy of these plugging conditions.

The NMOSE Well Plugging Plan of Operations dated May 13, 2016, with annotation, is hereby approved with
the aforesaid conditions applied, when signed by an authorized designee of the State Engineer:

m Date: 34& é'é

Ramptbna Martinez, Nﬂd/ﬁ:‘. District 6, W Rights Division




WELL PLUGGING
PLAN OF OPERATIONS

NOTE: A Well Plugging Plan of Operations shall be filed with and accepted by the Office of the State Engineer prior
to plugging.

L_FILING FEE; There is no filing fee for this form.

IL_GENERAL/WELL OWNERSHIP:
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A - 3 i)
Name of well owner: L0S Alamos National Laboratory

Mailing address: PO Box 1663

City: Los Alamos
Phone number: 905-667-5931 E-mail: Mmeverett@lanl.gov

State: New Mexico Zip code: 87545

IL_WELL DRILLER INFORMATION;
Well Driller contracted to provide plugging services: _Y €llow Jacket Drilling Services
Expiration Date: 10-31-2016

New Mexico Well Driller License No.: WD-1458

LIV WELL INFORMATION;
Note: A copy of the existing Well Record for the well to be plugged should be attached to this plan.
min, }1.40) sec

1) GPS Well Location: Latitude: ___ 3D deg, _ D1
CDB0 -5 Longitude: __ ~10(o deg, \{n min, 23 .01S_sec, NAD 83

2) Reason(s) for plugging well:
No longer needed.

3) Was well used for any type of monitoring program? Y €5 If yes, please use section VII of this form to detail
what hydrogeologic parameters were monitored. If the well was used to monitor contaminated or poor quality

water, authorization from the New Mexico Environment Department may be required prior to plugging.

4) Does the well tap brackish, saline, or otherwise poor quality water? No If yes, provide additional detail,

including analytical results and/or laboratory repori(s):

5) Static water level: | E%; feet below land surface / feet above land surface (circle one)
6) Depthofthewell: _ 2.0 . &)  feet

Well Plugging Plan
Version: August 11, 2015
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7 Inside diameter of innermost casing: 2 inches.

8) Casing material; PVC

9) The well was constructed with:
D an open-hole production interval, state the open interval:

l : l a well screen or perforated pipe, state the screened interval(s):

T~ 177

10) ‘What annular interval surrounding the artesian casing of this well is cement-grouted? N/A

11) Was the well built with surface casing? No If yes, is the annulus surrounding the surface casing grouted or

otherwise sealed? NO If yes, please describe:

12)  Hasall pumping equipment and associated piping been removed from the well? Yes If not, describe

remaining equipment and intenticns to remove prior to plugging in Section VII of this form.

Y._DESCRIPTION OF PLANNED WELL PLUGGING:
Note: If this plan proposes to plug an artesian well in a way other than with cement grout, placed bottom to top with a tremie
pipe, a detailed diagram of the well showing proposed final plugged configuration shall be attached, as well as any additional

technical information, such as geophysical logs, that are necessary to adequately describe the proposal.

1) Describe the method by which cement grout shall be placed in the well, or describe requested plugging methodology
proposed for the well:
Cement grout shall be tremie pumped from bottom to top of well casing. Well will then

be over-drilled to 20.81* then regrouted 4+ 2p.8)".

2)  Will well head be cut-off below land surface afier plugging? _YES

YL ELUGGING AND SEALING MATERIALS:
Note: The plugging of a well that taps poor quality water may require the use of a specialty cement or specialty sealant
1) For plugging intervals that employ cement grout, complete and attach Tabie A.

2) For plugging intervals that will employ approved non-cement based sealant(s), complete and attach Table B.

3) Theoretical volume of grout required to plug the well to land surface:
Type of Cement proposed: _Bentonite cement grout (neat cement with 5% bentonite)

4

5) Proposed cement grout nﬁxrh@ ? S gallons of water per 94 pound sack of Portland cement.

6) Will the grout be: batch-mixed and delivered to the site

X mixed on site

Well Plugging Plan
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7 Grout additives requested, and percent by dry weight relative to cement:

5% Bentonite

8) Additional notes and calculations:
N/A

YII. ADDITIONAL INFORMATION: List additional information below, or on separate sheet(s):
— CDRO-5  was USEA for- groxdlwoter coserertion avel
IS o ‘or»caraa needeal .

YIIL _SIGNATURE:

1, Anthony Burgess , say that I have carefully read the foregoing Well Plugging Plan of
Operations and any attachments, which are a part hereof; that I am familiar with the rules and regulations of the State
Engincer pertaining to the plugging of wells and will comply with them, and that each and all of the statements in the Well

Plugging Plan of Operations and attachments are true to the best of my w]edge and belief.
i

/M&// s ooe
/Slgnan?/c;f PM Date

IX. ACTION OF THE STATE ENGINEER:

This Well Plugging#1an of Operations is:
Approved subject to the attached conditions.

Not approved for the reasons provided on the attached letter.

Witness my hand and official seal this__5/’ day of A%“# 2Nl

Tom Blaine P.E., New Mexico State Engineer

By:

Well Plugging Plan
Version: August 11, 2015
Page 3 of 5




TABLE A - For plugging intervals that employ cement grout. Start with deepest

interval.
Interval 1 - deepest Interval 2 Interval 3 — most shailow
; : ‘ - Note: if the well is
non-artesian and breaches
only one aquifer,
use only this column.
Top of proposed interval | N/A N/A 0
of grout placement (ft bgl)
Bottom of proposed | N/A N/A 15'
interval of grout
placement (ft bgl)
Theoretical volume of | N/A N/A 62 gal.
grout required per interval
(gallons)
Proposed cement grout | N/A N/A B5gal.
mix gallons of water per u F-#, £s
94-1b. sack of Portland
cement
Mixed on-site or batch- .
mixed and delivered? N/ A N/ A On Slte
Grorit additive 1 N/A N/A Bentonite
requested
Additive 1 percent by dry |- N/A 5%
weight relative to cement
N/A N/A N/A
Grout additive 2
requested
N/A N/A N/A
Additive 2 percent by dry
weight relative to cement
Well Plugging Plan

Version: August 11, 2015
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TABLE B - For plugging intervals that will employ approved non-cement based sealant(s). Start with deepest

interval.
Interval 1 — deepest Interval 2 Interval 3 - most shallow
230 Note: if the well is
non-artesian and breaches
only one aquifer,
' use only this column.
N/A N/A N/A
Top of proposed interval
of sealant placement
(ft bgh)
N/A N/A N/A
Bottom of proposed
scalant of grout placement
(ft bgh)
) N/A N/A N/A
Theoretical volume of
sealant required per
interval (gallons)
N/A N/A N/A

Proposed abandonment
sealant (manufacturer and
trade name)

Well Plugging Plan
Version: August 11, 2015
Page 5 of 5




STATE OF NEW MEXICO

OFFICE OF THE STATE ENGINEER

Tom Blaine, P.E.
District 6 Office, Santa Fe, NM

Well Plugging Plan of Operations
Conditions of Approval for RG-96316

The U.S. Department of Energy / Los Alamos National Laboratory has identified 1 alluvial well as tabulated
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant stated that the well is no
longer needed as the study is completed. The applicant states that the casing will be pressure grouted with 5%
bentonite enriched cement from total depth to 20.81 feet below ground surface (bgs) via remie pipe. The top 2
feet will be filled with concrete and mounded above the existing grade. Static water level is dry, according to
the applicant. There is no OSE record available for this test well. This test well was used for groundwater
observation and is no longer needed. Existing active wells that are in close proximity to the well(s) that are to be
abandoned could possibly have communication during cementing operations. To reduce the likelihood of this
scenario, the water to cement ratio can be reduced to 5.2 gallons of water per 94 pound sack of Portland cement,

Location: Los Alamos, New Mexico.
Approximate well coordinates: See tabulated data.

Inside diameter " —»
Well Name finches) Total depth (feet) Latitude North | Longitude West
RG-96316 , o .
(CDBO-5) 2 20.81 35°51'11.401 | -106°16'23.015

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department
of Energy / Los Alamos National Laboratory, Los Alamos County, New Mexico

1. Water well drilling and well drilling activities, including well plugging, are regulated under 19.27.4
NMAC, which requires any person engaged in the business of well drilling within New Mexico to
obtain a Well Driller License issued by the New Mexico Office of the Siate Engineer (NMOSE).
Therefore, the firm of a New Mexico licensed Well Driller shall perform the well plugging.

2. Placement of the sealant within the well shall be by pumping through a tremie pipe extended Lo near
well bottom (based on sounding depth), and kept below top of the slurry column as the well is plugged
from bottom-upwards in a manner that displaces the standing water column.

3. The use of up to 6% pure bentonite powder (90 barrel yield”) as an additive in cement is allowed
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended yield bentonite shall be
mixed with cement. When supplementing a cement slurry with bentonite powder as requested, water
demand for the mix increases at a rate of 0.65 gallons of water for each 1% increment of bentonite
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-1b. sack of
cement. A 5% bentonile/cement slurry may therefore contain up to 8.5 gallons of water total per 94-1b.
sack of cement / approximate 5-lb. bentonite increment, provided appropriate mixing order_is
maintained.

The bentonite shall be properly hydrated separately with its required increment of water, prior to being
added into the cement mixwre. If water is otherwise added to the combination of dry ingredients or
the dry bentonite blended inio wet cement, the hardness and alkalinity imparted to the mix water by the




cement will restrict the ability of the bentonite powder to yield as expected, resulting in excess free
water in the slurry and enhanced cement shrinkage upon curing.

Upon completion of plugging of the lower portion of the 2-inch well to the approximate 20-feet bags
depth of actual overdrilling, the top of the 2-inch casing shall be severed within the bottom portion of
the over-drilled hole prior to sealant being placed within the ID of the augers.

Sealant shall be kept up inside the augers during placement. The 4 4" x 9" augers shall be pulled ou
of the hole in such a manner that allows the sealant 1o remain inside the auger at all times, thus
providing displacement to prevent borehole collapse. The 4 4" x 9" augers may not be pulled out of
the hole prior to the scalant being placed.

Theoretical volume of sealant required for abandonment of the 2-inch (inside) diameter well is
approximately .37 gallons per foot. Theoretical volume of sealant required for abandonment of the 9”
(outside) diameter auger boring is 2.3 gallons per foot. Total theoretical volume of sealant required to
fill the well is tabulated below. All cement mixture will contain no more than 5.2 gallons of water per
94 pound sack of cement. Total minimum amount of required sealant will be based on the sounding
depth inside casing.

Well Name

Insige Diameter|

Inches

Total Depth (feet)

Volume {Cubic Feet}

Volume {Gallons)

Baoring}

CDBO-45 {Auger

2

20.81

0.5

34

10.

Totals: 0.5 34

na Martinez, Nrsig&(nisuicn 6, Wms Division

All surface completions {vaults) will be removed, if applicable. The top of the 2-inch casing will be
severed within the bottom of the overdrilled portion of the hole and will be backfilled with sealant to 2
feet bgs. The remaining 2-feet will be filled with concrete to surface.

Should the NMED, or another regulatory agency sharing jurisdiction of the project authorize, or by
regulation require a more stringent well plugging procedure than herein acknowledged, the more-
stringent procedure should be followed. This, in part, includes provisions regarding pre-authorization
to proceed, contaminant remediation, inspection, pulling/perforating of casing, or prohibition of free
discharge of any {luid from the borehole during or related to the plugging process.

NMOSE witnessing of the plugging will not be required, but shall be facilitated if a NMOSE observer
is onsite. NMOSE witnessing may be requested during normal work hours by calling the District 6
NMOSE Office at 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur
dependant on personnel availability.

A Well Plugging Record (available at: hup:/www.ose.state.nm.us/STST/Forms/WD-1 1.pdf)
itemizing actual abandonment process and materials used shall be filed with the State Engineer
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20
days after completion of well plugging. Please attach a copy of these plugging conditions.

The NMOSE Well Plugging Plan of Operations dated May 13, 2016, with annotation, is hereby approved with
the aforesaid conditions apptied, when signed by an authorized designee of the State Engineer:

Date: &g ;g[ 2 &




WELL PLUGGING
PLAN OF OPERATIONS

NOTE: A Well Plugging Plan of Operations shall be filed with and accepted by the Office of the State Engineer prior
to plugging.

L _FILING FEE: There is no filing fee for this form.
1L _GENERAL/ WELL OWNERSHIF:

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: NARG- nﬁ)
Name of well owner: L-0S Alamos National Laboratory ‘ ;
Mailing address: PO Box 1663

City: Los Alamos
Phone number: 205-867-5931 E-mail: Mevereti@lanl.gov

state: New Mexico Zip code: 87545

L WELL DRILLER INFORMATION;
Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services
Expiration Date: 10-31-2016

New Mexico Well Driller License No.: WWD-1458

IV, WELL INFORMATION;
Note: A copy of the existing Well Record for the well to be plugged should be attached to this plan.
1) GPS Well Location: Latitude: 35 deg, _SPD min, 510 sec
DR -7 Longitude: _— 06 deg, 1S min, Blo.(74S sec, NAD 83
2) Reason(s) for plugging well:
No longer needed.
3) Was well used for any type of monitoring program? Y €S If yes, please use section VII of this form to detail

what hydrogeologic parameters were monitored. If the well was used to monitor contaminated or poor quality
water, authorization from the New Mexico Environment Department may be required prior to plugging.

4) Does the well tap brackish, saline, or otherwise poor quality water? No If yes, provide additional detail,

including analytical results and/or laboratory report(s):

5) Static water level: l; E{ﬁ: feet below land surface / feet above land surface (circle one)

6) Depth of the well: _4{g D% feet

Well Plugging Plan
Version: August 11, 2015
Pagel of 5



___L__inches.

7) Inside diameter of innermost casing:

8) Casing material: PvC

9 The well was constructed with:
E] an open-hole production interval, state the open interval:
I : I a well screen or perforated pipe, state the screened interval(s): _ 29~ X9

10) What annular interval surrounding the artesian casing of this well is cement-grouted? N/A

11) Was the well built with surface casing? No If yes, is the annulus surrounding the surface casing grouted or

otherwise sealed? NO If yes, please describe:

12)  Has all pumping equipment and associated piping been removed from the well? Yes If not, describe

remaining equipment and intentions to remove prior to plugging in Section VII of this form.

Y. DESCRIPTION OF PLANNED WELL FLUGGING:

Note: If this plan proposes to plug an artesian well in a way other than with cement grout, placed bottom to top with a tremie
pipe, a detailed diagram of the well showing proposed final plugged configuration shall be attached, as well as any additional
technical information, such as geophysical logs, that are necessary to adequately describe the proposal.

1) Describe the method by which cement grout shall be placed in the well, or describe requested plugging methodology
proposed for the well:
Cement grout shall be tremie pumped from bottom to top of well casing. Well will then

be over-drilled to 20" bgs., then regrouted for the upper 20'.

2) Will well head be cut-off below land surface after plugging? _Y©S

YL PLUGGING AND SEALING MATERIALS:
Note: The plugging of a well that taps poor quality water may require the use of a specialty cement or specialty sealant
1) For plugging intervals that employ cement grout, complete and attach Table A.

For plugging intervals that will employ approved non-cement based sealant(s), complete and attach Table B.

2)
3) Theoretical volume of grout required to plug the well to land surface:
Type of Cement proposed: Bentonite cement grout {neat cement with 5% bentonite)

4)

5) Proposed cement grout mixr‘a@ g g gallons of water per 94 pound sack of Portland cement.

6) Will the grout be: batch-mixed and delivered to the site

__ X mixed onsite

Well Plugging Plan
Version: August 11,2015
Page2 of §




7 Grout additives requested, and percent by dry weight relative to cement:

5% Bentonite

8) Additional notes and calculations:

N/A

; List additional information below, or on separate sheet(s):

bR -] _ was used for gmm;.nm deSERoN arel 1<
Yo tO\’lﬁ‘aﬂ— needed. .

MIIL,_SIGNATURE:

1, Anthony Burgess , say that I have carefully read the foregoing Well Plugging Plan of
Operations and any attachments, which are a part hereof; that I am familiar with the rules and regulations of the State
Engineer pertaining to the plugging of wells and witl comply with them, and that each and all of the statements in the Well
Plugging Plan of Operations and attachments are true to the best of my knowledge and belief.

=~

Ly N ) 6/9/16

Sig/nétﬁre ot’,@uq&m Date
L 5

This Well Plugging Plan of Operations is:
Approved subject to the attached conditions.

Not approved for the reasons provided on the attached letter.

Witness my hand and official seal this _,3/_day of _@aﬁL_. 42@[6_

Tom Blaine P.E., New Mexico State Engineer

By:

Well Plugging Plan
Version: August 11, 2015
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TABLE A - For plugging intervals that employ cement grout. Start with deepest
interval.

Interval 1 — deepest Interval 2 Interval 3 — most shallow
. T NI e E LA Note: if the well is
U PR v oo re o oL non-artesian and breaches
SR AR I St | R Sl S e s only one aquifer,
use only this column.

Top of proposed interval | N/A N/A 0'

of grout placement (ft bgl)

N/A N/A 15

Bottom of proposed
interval of grout
placement (ft bgl)

Theoretical volume of | N/A N/A 62 gal.

grout required per interval
(gallons)

N/A N/A 65 Yal.
=2 BS

Proposed cement grout

mix gallons of water per

94-1b. sack of Portland
cement

Mixed on-site or batch- N / A N / A On SI te

mixed and delivered?

Grout additive 1 N/A N/A Bentonite

requested

Additive 1 percent by dry |- N/A 5%
weight relative to cement

N/A N/A N/A

Grout additive 2
requested

N/A N/A N/A

Additive 2 percent by dry
weight relative to cement

Well Plugging Plan
Version: August 11, 2015
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TABLE B - For plugging intervals that will employ approved non-cement based sealani(s). Start with deepest

interval.
Interval 1 — deepest Interval 2 Interval 3 — most shaliow
2 T ; r ‘ : Note: if the well is
i Ju 4 non-ariesian and breaches
; only one aquifer,
use only this column,
) N/A N/A N/A
Top of proposed interval
of sealant placement
(ft bgl)
N/A N/A N/A
Bottom of proposed
sealant of grout placement
(ft bgl)
) N/A N/A N/A
Theoretical volume of
sealant required per
interval {gallons)
N/A N/A N/A
Proposed abandonment
sealant {manufacturer and
trade name)
Well Plugging Plan

Version: August 11, 2015
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STATE OF NEW MEXICO

OFFICE OF THE STATE ENGINEER

Tom Blaine, P.E.
District 6 Office, Santa Fe, NM

Well Plugging Plan of Operations
Conditions of Approval for RG-96315

The U.S. Department of Energy / Los Alamos National Laboratory has identified 1 alluvial well as tabulated
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant stated that the well is no
longer needed as the study is completed. The applicant states that the casing will be pressure grouted with 5%
bentonite enriched cement from total depth to 20 feet below ground surface (bgs) via tremie pipe. The well will
then be overdrilled with a 9- inch (outside diameter) 4 ¥ (inside diameter) auger 1o a minimum of 20 feet bgs.
5% bentonite enriched cement will be used to [ill the boring from 20 feet up to 2 feet bgs. The top 2 feet will be
filled with concrete and mounded above the existing grade. Static water level is dry, according to the applicant.
There is no OSE record available for this test well. This test well was used for measuring groundwater as part of
a water balance study. The study is complete and the well is no longer needed. Existing active wells that are in
close proximity to the well(s) that are to be abandoned could possibly have communication during cementing
operations. To reduce the likelihood of this scenario, the water to cement ratio can be reduced to 5.2 gallons of
water per 94 pound sack of Portland cement.

Location: Los Alamos, New Mexico.
Approximate well coordinates: See tabulated data.

Well Name Mﬂlﬂﬁ Total depth (feet) Latitude North Longitude West
- {inches) -

RG-96315 . o 04
(CDBO-7) 2 46.02 35°50'46.510 | -106"15'36.645

Specific Plugging Conditions of Approval for 1 menitoring well for the U.S. Department
of Energy / Los Alamos National Laboratory, Los Alamos County, New Mexico

1. Water well drilling and well drilling activities, including well plugging, are regulated under 19.27.4
NMAC, which requires any person engaged in the business of well drilling within New Mexico to
obtain a Well Driller License issued by the New Mexico Office of the State Engincer (NMOSE).
Therefore, the firm of a New Mexico licensed Well Driller shall perform the well plugging.

2. Placement of the sealant within the well shall be by pumping through a tremie pipe extended to near
well bottom (based on sounding depth), and kept below top of the slurry column as the well is plugged
from bottom-upwards in a manner that displaces the standing water column.

3. The use of up to 6% pure bentonile powder (“90 barrel yield) as an additive in cement is allowed
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended yield bentonite shall be
mixed with cement. When supplementing a cement slurry with bentonite powder as requested, water
demand for the mix increases at a rate of 0.65 gallons of water for each 1% increment of bentonite
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-1b. sack of

cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-1b.
sack of cement / approximate 5-1b. bentonite increment, provided appropriate mixing order is

maintained.



The bentonite shall be properly hydrated separately with its required increment of water, prior (o being
added into the cement mixture. If water is otherwise added to the combination of dry ingredients or
the dry bentonite blended into wet cement, the hardness and alkalinity imparted to the mix water by the
cement will restrict the ability of the bentonite powder Lo yield as expected, resulting in excess [ree
water in the slurry and enhanced cement shrinkage upon curing.

4. Upon completion of plugging of the lower portion of the 2-inch well to the approximate 20-feet bags
depth of actual overdrilling, the top of the 2-inch casing shall be severed within the botlom portion of
the over-drilled hole prior to sealant being placed within the ID of the augers.

5. Scalant shall be kept up inside the augers during placement. The 4 14" x 9” augers shall be pulled out
of the hole in such a manner that allows the sealant to remain inside the auger at all times, thus
providing displacement to prevent borehole collapse. The 4 4™ x 9" augers may not be pulled out of
the hole prior to the sealant being placed.

6. Theoretical volume of sealant required for abandonment of the 2-inch (inside) diameter well is
approximately .37 galions per foot. Theoretical volume of sealant required for abandonment of the 9”
(outside) diameter auger boring is 2.3 gallons per foot. Total theoretical volume of sealant required to
fill the well is tabulated below. All cement mixture will contain no more than 5.2 gallons of water per
94 pound sack of cement. Total minimum amount of required sealant will be based on the sounding
depth inside casing.

Well Name lugide Hemeter, Total Depth (feet) Volume (Cubic feet) Volume (Gzllons)
— (Inches)
CDBO-7 2 26.02 0.57 4.25
CDBO-7 (Auger Boring)| g 20| 8.84 66.10]
Totals: 9.40 70.34

7. All surface completions (vaulis) will be removed, if applicable. The top of the 2-inch casing will be
severed within the bottom of the overdrilled portion of the hole and will be backfilled with sealant 1o 2
feet bgs. The remaining 2-feet will be [illed with concrete to surface.

8. Should the NMED, or another regulatory agency sharing jurisdiction of the project authorize, or by
regulation require a more stringent well plugging procedure than herein acknowledged, the more-
stringent procedure should be followed. This, in part, includes provisions regarding pre-authorization
to proceed, contaminant remediation, inspection, pulling/perforating of casing, or prohibition of free
discharge of any fluid from the borehole during or related to the plugging process.

9. NMOSE witnessing of the plugging will not be required, but shall be facilitated if a NMOSE observer
is onsite. NMOSE witnessing may be requested during normal work hours by calling the District 6
NMOSE Office at 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur
dependant on personne! availability.

10. A Well Plugging Record (available at: hip:/www.osestate.nm.us/STST/Forms/WD-1 1.pdi)
itemizing actual abandonment process and materials used shall be filed with the State Engineer
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20

days after completion of well plugging. Please attach a copy of these plugging conditions.

The NMOSE Well Plugging Plan of Operations dated May 13, 2016, with annotation, is hereby approved with
the aforesaid conditions applied, when signed by an authorized designee of the State Engineer:

Date:

Ramona Martinez, NMOSE District 6, Water Rights Division



WELL PLUGGING
PLAN OF OPERATIONS

NOTE: A Well Plugging Plan of Operations shall be filed with and accepted by the Office of the State Engineer prior
to plugging.

L_EILING FEE: There is no filing fee for this form.
IL_GENERAL /(WELL OWNERSHIP:
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A R~ 953]]{2[239-‘3_)

Name of well owner: Los Alamos National Laboratory

Mailing address: PO Box 1663 .
City: Los Alamos State: New Mexico Zip code: 87545
Phone number; 505-667-5931 E-mail: Mmeverett@lanl.gov

L WELL DRILLER INFORMATION:
Well Driller contracted to provide plugging services: _Y2llow Jacket Drilling Services
Expiration Date: 10-31-2016

New Mexico Well Driller License No.: WD-1458
LIV, WELL INFORMATION;
Note: A copy of the existing Well Record for the well to be plugged should be attached to this plan.

1) GPS Well Location: Latitude: ___3S deg, S0 min, __(37. 2kfsec
CDPO- & Longitude: _ - 106 deg, 1S min, | 3. {37 sec, NAD 83

2) Reason(s) for plugging well:
No longer needed.

3) Was well used for any type of menitoring program? Yes If yes, please use section VII of this form to detail
what hydrogeologic parameters were monitored. If the well was used to monitor contaminated or poor quality

water, authorization from the New Mexico Environment Department may be required prior to plugging.

4) Does the well tap brackish, saline, or otherwise poor quality water? No If yes, provide additional detail,

including analytical results and/or laboratory repori(s):

5) Static water level: [ E;d; feet below land surface / feet above land surface (circle one)
6) Depth of the well: _ 2.5 . (o(,__ feet

Well Plugging Plan
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__L__inches.

7) Inside diameter of innermost casing:

8) Casing material: PvC

9) The well was constructed with:
D an open-hole production interval, state the open interval:
E a well screen or perforated pipe, state the screened interval(s): _{3~ 2.3

10) What annular interval surrounding the artesian casing of this well is cement-grouted? N/A

11) Was the well built with surface casing? No If yes, is the annuius surrounding the surface casing grouted or

otherwise sealed? NO If yes, please describe:

12) Has all pumping equipment and associated piping been removed from the well? Yes If not, describe

remaining equipment and intentions to remove prior to plugging in Section VII of this form.

Y. DESCRIPTION OF PLANNED WELL PLUGGING:
Note: If this plan proposes to plug an artesian well in a way other than with cement grout, placed bottom to top with a tremie
pipe, a detailed diagram of the well showing proposed final plugged configuration shail be attached, as well as any additional

technical information, such as geophysical logs, that are necessary to adequately describe the proposal.

1) Describe the method by which cement grout shall be placed in the well, or describe requested plugging methodology
proposed for the well:
Cement grout shall be tremie pumped from bottom to top of well casing. Well will then

be over-drilled to 20’ bgs., then regrouted for the upper 20'.

2) Will well head be cut-off below land surface after plugging? _Y €S

YL _PLUGGING AND SEALING MATERIALS:
Note: The plugging of a well that taps poor quality water may require the use of a specialty cement or specialty sealant
1) For plugging intervals that employ cement grout, complete and attach Table A.

2) For plugging intervals that will employ approved non-cement based sealant(s), complete and attach Table B.

3) Theoretical volume of grout required to plug the well to land surface:
Type of Cement proposed: _Bentonite cement grout (neat cement with 5% bentonite)

4)
5) Proposed cement grout rrux-"@ %.5 gallons of water per 94 pound sack of Portland cement.

6) Wili the grout be: batch-mixed and delivered to the site
X mixed on site

Well Plugging Plan
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7 Grout additives requested, and percent by dry weight relative to cement:

5% Bentonite

8) Additional notes and calculations:

N/A

; List additional information below, or on separate sheet(s):

ST

o \5n6«’a1 e e -

CQP{)-_B was used for Wr&m@ OSSR ohon ond. 1S

YIIIL_SIGNATURE:

1, Anthony Burgess , say that I have carefully read the foregoing Well Plugging Plan of
Operations and any attachments, which are a part hereof; that I am familiar with the rules and regulations of the State
Engineer pertaining to the plugging of wells and will comply with them, and that each and all of the statements in the Well
Plugging Plan of Operations and attachments are true to the best of my knowledge and belief.

Y s /f’ /;} b2 6/9/16
ré e 7 7 -

Signapli'e;a;ﬁbﬁlfc/rant Date
IX. ACTION OF THE STATE ENGINFER;
This Well Plugging Plan of Operations is:

Approved subject to the attached conditions.
Not approved for the reasons provided on the attached letter.

Witness my hand and official seal this____3/  day of 4@ 7

Tom Blaine P.E., New Mexico State Engineer

By:

Well Plugging Plan
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TABLE A - For plugging intervals that employ cement grout. Start with deepest

interval.
Interval 1 — deepest Interval 2 Interval 3 — most shallow
Note: if the well is
- non-artesian and breaches
} only one aquifer,
4 use only this column.
Top of proposed interval | N/A N/A 0
of grout placement (ft bgl)
Bottom of proposed | N/A N/A 15’
interval of grout
placement (ft bgl)
Theoretical volume of | N/A N/A 62 gal.
grout required per interval
(gallons)
Proposed cement grout | N/A N/A ,—@ gal. ye
mix gallons of water per .S
94-Ib. sack of Portland ’ }“‘
cement

Mixed on-site or batch- N / A N / A On Si te

mixed and delivered?

N/A N/A Bentonite

Grout additive 1
requested

Additive 1 percent by dry |- N/A 5%
weight relative to cement

N/A N/A N/A

Grout additive 2
requested

N/A N/A N/A

Additive 2 percent by dry
weight relative to cement

Well Plugging Plan
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TABLE B - For plugging intervals that will employ approved non-cement based sealant(s). Start with deepest

interval.
Interval 1 — deepest Interval 2 Interval 3 — most shallow
[ iy Note: if the well is
; non-artesian and breaches
= only one aquifer,
use only this column.
N/A N/A N/A
Top of proposed interval
of sealant placement
(1t bgi)

_ N/A N/A N/A

Botiom of proposed
sealant of grout placement
(f bgl)
) N/A N/A N/A
Theoretical volume of
sealant required per
interval (gallons)
N/A N/A N/A
Proposed abandonment
sealant {manufacturer and
trade name)
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STATEOF NEW MEXICO

OFFICE OF THE STATE ENGINEER

Tom Blaine, P.E.
District 6 Office, Santa Fe, NM

Well Plugging Plan of Operations
Conditions of Approval for RG-96317

The U.S. Department of Energy / Los Alamos National Laboratory has identified 1 alluvial well as tabulated
below. On the Well Plugging Plan of Operations received May 13, 20186, the applicant stated that the well is no
longer needed as the study is completed. The applicant states that the casing will be pressure grouted with 5%
bentonite enriched cement from total depth to 20 feet below ground surface (bgs) via tremie pipe. The well will
then be overdrilled with a 9- inch (outside diameter) 4 % (inside diameter) auger to a minimum of 20 feet bgs.
5% bentonite enriched cement will be used to fill the boring from 20 feet up to 2 feet bgs. The top 2 feet will be
filled with concrete and mounded above the existing grade. Static water level is dry, according to the applicant.
There is no OSE record available for this test well. This test well was used for measuring groundwater as part of
a water balance study. The study is complete and the well is no longer needed. Existing active wells that are in
close proximity to the well(s) that are to be abandoned could possibly have communication during cementing
operations, To reduce the likelthood of this scenario, the water to cement ratio can be reduced to 5.2 gallons of
water per 94 pound sack of Portland cement.

Location: Los Alamos, New Mexico.
Approximate well coordinates: See tabulated data.

Well Name —_“__Insiqe digmeter Total depth (feet) Latitude North Longitude West
e (inches) - S S
RG-96317 . o 04t

(CDBO-8) 2 25.66 35°50'37.264 | -106°15'13.637

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department
of Energy / Los Alamos National Laboratory, Los Alamos County, New Mexico

1. Water well drilling and well drilling activities, including well plugging, are regulated under 19.27.4
NMAC, which requires any person engaged in the business of well drilling within New Mexico to
obtain a Well Driller License issued by the New Mexico Office of the State Engincer (NMOSE).
Therefore, the firm of a New Mexico licensed Well Driller shall perform the well plugging.

2. Placement of the sealant within the well shall be by pumping through a tremie pipe extended Lo near
well bottom {based on sounding depth), and kept below top of the slurry column as the well is plugged
from bottom-upwards in a manner that displaces the standing water column.

3. The use of up to 6% pure bentonite powder (“90 barrel yield”) as an additive in cement is allowed
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended yield bentonite shall be
mixed with cement. When supplementing a cement slurry with bentonite powder as requested, water
demand for the mix increases at a rate of 0.65 gallons of water for each 1% increment of bentonite
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-1b. sack of
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-1b.
sack of cement / approximate 5-lb. bentonite increment. provided appropri ixing_order is
maintained.




The bentonite shall be properly hydrated separately with its required increment of water, prior to being
added into the cement mixture. If water is otherwise added to the combination of dry ingredients or
the dry bentonite blended into wet cement, the hardness and alkalinity imparted to the mix water by the
cement will restrict the ability of the bentonite powder to yield as expected, resulting in excess free
walter in the slurry and enhanced cement shrinkage upon curing.

4. Upon completion of plugging of the lower portion of the 2-inch well to the approximate 20-fcet bags
depth of actual overdrilling, the top of the 2-inch casing shall be severed within the bottom portion of
the over-drilled hole prior to sealant being placed within the ID of the augers.

5. Sealant shall be kept up inside the augers during placement. The 4 14" x 9" augers shall be pulied out
ol the hole in such a manner that allows the sealant to remain inside the auger at all times, thus
providing displacement to prevent borehole collapse. The 4 '4” x 9” augers may not be pulled out of
the hole prior to the sealant being placed.

6. Theoretical volume of sealant required for abandonment of the 2-inch (inside) diameter well is
approximately .37 gallons per foot. Theoretical volume of sealant required for abandonment of the 9”
(outside) diameter auger boring is 2.3 gallons per foot. Total theoretical volume of sealant required to
fill the well is tabulated below. All cement mixture will contain no more than 5.2 gallons of water per
94 pound sack of cement. Total minimum amount of required sealant will be based on the sounding

depth inside casing.

Inside Diameter .
Well N Total Depth {f | ]
ell Name inches otal Depth {feet] Volume {Cubic Feet) Volume [Gallgns)
CDB0-8 2 5.66 0.12 0.92
CDBO-8 (Auger Boring){ 9 20 8.84 66.10
Totals: 8.96 67.02

7. All surface completions (vaults) will be removed, il applicable. The top of the 2-inch casing will be
severed within the botiom of the overdrilled portion of the hole and will be backfilled with sealant to 2
feet bgs. The remaining 2-feet will be filled with concrete to surface.

8. Should the NMED, or another regulatory agency sharing jurisdiction of the project authorize, or by
regulation require a more stringent well plugging procedure than herein acknowledged, the more-
stringent procedure should be followed. This, in part, includes provisions regarding pre-authorization
to proceed, contaminant remediation, inspection, pulling/perforating of casing, or prohibition of free
discharge of any fluid from the borehole during or related to the plugging process.

9. NMOSE witnessing of the plugging will not be required, but shall be facilitated if a NMOSE observer
is onsite. NMOSE witnessing may be requested during normal work hours by calling the District 6
NMOSE Office at 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur
dependant on personnel availability.

10. A Well Plugging Record (available at: http/www.ose.state.nm.us/STST/Forms/WD-1 | .pdi)
itemizing actual abandonment process and materials used shall be filed with the State Engineer
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Sama Fe, NM 87504-5102), within 20
days after completion of well plugging. Please attach a copy of these plugging conditions.

The NMOSE Well Plugging Plan of Operations dated May 13, 2016, with annotation, is hereby approved with
the aforesaid conditions applied, when signed by an authorized designee of the State Engineer:

W Date:
fmona MarlinezWE District j@ghts Division M—
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WELL PLUGGING
PLAN OF OPERATIONS

NOTE: A Well Plugging Plan of Operations shall be filed with and accepted by the Office of the State Engineer prior
to plugging,

L FILINGFEE: There is no filing fee for this form.

IL_GENERAL / WELL OWNERSHIP:
Existing Office of the State Engineer POD Number {Weli Number) for well to be plugged: NARG- 9
Name of well owner: 05 Alamos National Laboratory

Mailing address: PO Box 1663
City: Los Alamos
Phone number; 905-667-5931

State: New Mexico Zip code: 87545
E-mail: Mmeverett@lanl.gov

UL WELL DRILLER INFORMATION:
Well Driller contracted to provide plugging services: _Y Sllow Jacket Drilling Services
Expiration Date: 10-31-2016

New Mexico Well Driller License No.: WD-1458

DL WELL INFORMATION;

Note: A copy of the existing Well Record for the well to be plugged should be attached to this plan.

deg, _ S0 min, }0.924 sec
14 min, 39327  sec, NAD 83

1) GPS Well Location: Latitude: 35
CJDEI') -9 Longitude: _— 106 deg,

2) Reason(s) for plugging well:
No longer needed.

3) Was well used for any type of monitoring program? Y ©8$ If yes, please use section VII of this form to detail
what hydrogeologic parameters were monitored. If the well was used to monitor contaminated or poor quality

water, authorization from the New Mexico Environment Department may be required prior to plugging.

4) Does the well tap brackish, saline, or otherwise poor quality water? No If yes, provide additional detail,

including analytical results and/or laboratory repori(s):

5) Static water level: _M%-__feet below land surface / feet above land surface (circle one)

6) Depth of the well: 3&-;53 feet

Well Plugging Plan
Version: August 11, 2015
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2 inches.

7 Inside diameter of innermost casing:

8) Casing material: PVC

)] The well was constructed with:

D an open-hole production interval, state the open interval:
I: l a well screen or perforated pipe, state the screened interval(s): __{ NI

What annular interval surrounding the artesian casing of this well is cement-grouted? N/A

10)
11) Was the well built with surface casing? No If yes, is the annulus surrounding the surface casing grouted or

otherwise sealed? NO If yes, please describe:

12)  Hasall pumping equipment and associated piping been removed from the well? Yes If not, describe

remaining equipment and intentions to remove prior to plugging in Section VII of this form.

Y. DESCRIPTION OF PLANNED WELL PLUGGING:
Note: If this plan proposes to plug an artesian well in a way other than with cement grout, placed bottom to top with a tremie
pipe, a deteiled diagram of the well showing proposed final plugged configuration shall be attached, as well as any additional

technical information, such as geophysical logs, that are necessary to adequately describe the proposal.

1} Describe the method by which cement grout shall be placed in the well, or describe requested plugging methodology
proposed for the well:
Cement grout shall be tremie pumped from bottom to top of well casing. Well will then

be over-drilled to 20' bgs., then regrouted for the upper 20'.

2) Will well head be cut-off below land surface after plugging? _Y©S

YL _PLUGGING AND SEALING MATERIALS:
Note: The plugging of a well that taps poor quality water may require the use of a speciaity cement or specialty sealant
1) For plugging intervais that employ cement grout, complete and attach Table A.

2) For plugging intervals that will employ approved non-cement based sealant(s), complete and attach Table B.

3) Theoretical volume of grout required to plug the well to land surface:
Type of Cement proposed: Bentonite cement grout (neat cement with 5% bentonite)

4)

5) Proposed cement grout mlx/\q'fl g S gallons of water per 94 pound sack of Portland cement.

batch-mixed and delivered to the site

X mixed on site

6) Will the grout be:

Well Plugging Plan
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7) Grout additives requested, and percent by dry weight relative to cement:

5% Bentonite

8) Additional notes and calculations:
N/A

; List additional information below, or on separate sheet(s):

CDBG-9 _ was used foramm deserlgion  and 1S
o fonga& needed. -

ML _SIGNATURE:

1, Anthony Burgess , say that I have carefully read the foregoing Well Plugging Plan of
Operations and any attachments, which are a part hereof; that I am familiar with the rules and regulations of the State
Engineer pertaining to the plugging of wells and will comply with them, and that each and all of the statemens in the Well

Plugging Plan of Operations and attachments are true to the best of my knowledge and belief.
: P

~

vl ) - 619/16

égﬁauxrf’gi?#gp/lic@"{ Date

X, ACTION OF THE STATE ENGINEER;

This Well Plugging Plan of Operations is:
Approved subject to the attached conditions.

Not appraved for the reasons provided on the attached letter.

Witness my hand and offcial seal this___/__aeyof_Sc.plembar . Do/

Tom Blaine P.E., New Mexico State Engineer

By:

Well Plugging Plan
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TABLE A - For plugging intervals that employ cement grout. Start with deepest
interval.

Interval 1 — deepest Interval 2 Interval 3 — most shallow
3 : Note: if the well is

T S non-artesian and breaches

' only one aquifer,

use only this column.

Top of proposed interval | N/A N/A 0
of grout placement (ft bgl)
Bottom of proposed | N/A N/A 15
interval of grout
placement {ft bgl)

Theoretical volume of | N/A N/A 62 gal.

grout required per interval
(gallons)
N/A B gal.

Proposed cement grout | N/A

mix gallons of water per # g 5},0,

94-1b. sack of Portland (? 8 @
cement

Mixed on-site or batch- N / A N / A On Si te

mixed and delivered?

N/A N/A Bentonite

Grout additive 1
requested

Additive 1 percent by dry |- N/A 5%
weight relative to cement

N/A N/A N/A

Grout additive 2
requested

N/A N/A N/A

Additive 2 percent by dry
weight relative to cement

Well Plugging Plan
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TABLE B - For plugging intervals that will employ approved non-cement based sealant(s). Start with deepest

interval.

Interval 3 — most shallow

Interval 2

Interval I - deepest

Note: if the well is
non-artesian and breaches
only one aquifer,
use only this column.

Top of proposed interval
of sealant placement
(ft bgl)

N/A

N/A

N/A

Bottom of proposed
sealant of grout placement
(ft bgl)

N/A

N/A

N/A

Theoretical volume of
sealant required per
interval (gallons)

N/A

N/A

N/A

Proposed abandonment
sealant (manufacturer and
trade name)

N/A

N/A

N/A

Well Plugging Plan
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STATE OF NEWMEXICO

OFFICE OF THE STATE ENGINEER

Tom Blaine, P.E.
District 6 Office, Santa Fe, NM

Well Plugging Plan of Operations
Conditions of Approval for RG-96318

The U.S. Department of Energy / Los Alamos National Laboratory has identified 1 alluvial well as tabulated
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant stated that the well is no
longer needed as the study is completed. The applicant states that the casing will be pressure grouted with 5%
bentonite enriched cement from total depth to 20 feet below ground surface (bgs) via tremie pipe. The well will
then be overdrilled with a 9- inch (outside diameter) 4 ¥4 (inside diameter) auger to a minimum of 20 feet bgs.
5% bentonite enriched cement will be used to fill the boring from 20 feet up to 2 feet bgs. The op 2 feet will be
filled with concrete and mounded above the existing grade. Static water level is dry, according to the applicant.
There is no OSE record available for this test well, This test well was used for measuring groundwater as part of
a water balance study. The study is complele and the well is no longer needed. Existing active wells that are in
close proximily to the well(s) that are to be abandoned could possibly have communication during cementing
operations. To reduce the likelihood of this scenario, the water to cement ratio can be reduced to 5.2 gallons of
water per 94 pound sack of Portland cement.

Location: Los Alamos, New Mexico.
Approximate well coordinates: See tabulated data.

Well Name % "‘"’ Total depth (feet) | Latitude North | Longitude West
RG-96318 , e -
ik 2 33.59 35°50'10.924 | -106°14'39.322

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department
of Energy / Los Alamos National Laboratory, Los Alames County, New Mexico

1. Water well drilling and well drilling activities, including well plugging, are regulated under 19.27.4
NMAC, which requires any person engaged in the business of well drilling within New Mexico to
obtain a Well Driller License issued by the New Mexico Office of the State Engineer (NMOSE).
Therefore, the firm of a New Mexico licensed Well Driller shall perform the well plugging.

2. Placement of the sealant within the well shall be by pumping through a tremie pipe extended to near
well bottom (based on sounding depth}, and kept below top of the slurry column as the well is plugged
from bottom-upwards in a manner that displaces the standing water column.

3. The use of up to 6% pure bentonite powder (*90 barrel yield”) as an additive in cement is allowed
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended yield bentonite shall be
mixed with cement. When supplementing a cement slurry with bentonite powder as requesied, water
demand for the mix increases at a rate of 0.65 gallons of water for each 1% increment of bentonite
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-1b. sack of
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-1b.
sack of cement / approximate 5-1b. bentonite increment, provided appropriate mixing order is
maintained,




The bentonite shall be properly hydrated separately with its required increment of water, prior to being
added into the cement mixwre. 1f water is otherwise added to the combination of dry ingredients or
the dry bentonite blended into wet cement, the hardness and alkalinity imparted to the mix water by the
cement will restrict the ability of the bentonite powder to yield as expected, resulting in excess free
water in the slurry and enhanced cement shrinkage upon curing.

4, Upon completion of plugging of the lower portion of the 2-inch well to the approximate 20-feet bags
depth of actual overdrilling, the top of the 2-inch casing shall be severed within the bottom portion of
the over-drilled hole prior to sealant being placed within the ID of the augers.

5. Sealant shall be kept up inside the augers during placement. The 4 '4” x 9" augers shall be pulled out
of the hole in such a manner that allows the sealant to remain inside the auger at all times, thus
providing displacement to prevent borechole collapse. The 4 %™ x 9" augers may not be pulled out of
the hole prior to the sealant being placed.

6. Theoretical volume of sealant required for abandonment of the 2-inch (inside) diameter well is
approximately .37 gallons per foot. Theoretical volume of sealant required for abandonment of the 9”
(outside) diameter auger boring is 2.3 gallons per foot. Total theoretical volume of sealant required to
fill the well is tabulated below. All cement mixture will contain no more than 5.2 gallons of water per
94 pound sack of cement. Total minimum amount of required scalant will be based on the sounding
depth inside casing.

Well Name Inside Diameter, Total Depth (feet} Volume {Cubic Feet) Volume {Gallons)
— {Inches)
€DBO-9 2 13.5¢9 0.30 2.22
CDBO-9 (Auger Boring) 9| 20 8.84 66.10
Totals: 9.13 68.31

7. All surface completions (vaults) will be removed, if applicable. The top of the 2-inch casing will be
severed within the bottom of the overdrilled portion of the hole and will be backfilled with sealant 1o 2
feet bgs. The remaining 2-feet will be filled with concrete to surface.

8. Should the NMED, or another regulatory agency sharing jurisdiction of the project authorize, or by
regulation require a more stringent well plugging procedure than herein acknowledged, the more-
stringent procedure should be followed. This, in part, includes provisions regarding pre-authorization
to proceed, contaminant remediation, inspection, pulling/perforating of casing, or prohibition of free
discharge of any fluid from the borehole during or related to the plugging process.

9. NMOSE witnessing of the plugging will not be required, but shall be facilitated if a NMOSE observer
is onsite. NMOSE wilnessing may be requested during normal work hours by calling the District 6
NMOSE Office at 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur
dependant on personnel availability.

10. A Well Plugging Record (available at: hup:/www.osestate.nm.us/STST/Forms/WD-11.pd 1}
itemizing actual abandonment process and materials used shall be filed with the State Engineer
{NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20
days after completion of well plugging. Please attach a copy of these plugging conditions.

The NMOSE Well Plugging Plan of Operations dated May 13, 2016, with annotation, is hereby approved with
the aforesaid conditions applied, when signed by an authorized designee of the State Engineer:

Date: & :(fi’ A/é
istrict 6, V\ﬁr}i@‘ls Division

2




WELL PLUGGING
PLAN OF OPERATIONS

NOTE: A Well Plugging Plan of Operations shall be filed with and accepted by the Office of the State Engineer prior
to plugging.

L_FILING FEE; There is no filing fee for this form.
IL_GENERAL/ WELL OWNERSHIP:
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: NIAB[;- 3‘513 (QQ@-I)

Name of well owner: 05 Alamos National Laboratory
Mailing address: PO Box 1663

City: Los Alamos
Phone number; 905-667-5931 E-mail: Meverett@Ianl.gov

State: New Mexico Zip code: 87545

IL WELL DRILLER INFORMATION;:
Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services
Expiration Date; _10-31-2016

New Mexico Well Driller License No.: YD-1458

IV, WELL INFORMATION;

Note: A copy of the existing Well Record for the well to be plugged should be attached to this plan.

1) GPS Well Location: Latitude: ___ 30 deg, _ B0  min, 37-1SS sec
CDBY]' \ Longitude: ~106& deg, IS min, 13.{)3 sec, NAD 83

2) Reason(s) for plugging well:
No longer needed.

3) Was well used for any type of monitoring program? Y €5 If yes, please use section VII of this form to detail
what hydrogeologic parameters were monitored. If the well was used to monitor contaminated or poor quality

water, authorization from the New Mexico Environment Department may be required prior to plugging.

4) Does the well tap brackish, saline, or otherwise poor quality water? No If yes, provide additional detail,

including analytical results and/or laboratory report(s):

5) Static water level: % feet below land surface / feet above land surface (circle one)

6) Depth of the well: _ {A0. 1} feet

Well Plugging Plan
Version: August 11, 2015
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7
8)
9)

10)
11)

12)

Inside diameter of innermost casing: z inches.
Casing material: mmi

The well was constructed with:
D an open-hole production interval, state the open interval:
I :l a well screen or perforated pipe, state the screened interval(s): _ UV O

What annular interval surrounding the artesian casing of this well is cement-grouted? N/A

Was the well built with surface casing? No If yes, is the annulus surrounding the surface casing grouted or

otherwise sealed? NO If yes, please describe:

Has all pumping equipment and associated piping been removed from the well? Yes If not, describe

remaining equipment and intentions o remove prior to plugging in Section VII of this form.

Y. DESCRIPTION OF PLANNED WELL PLUGGING:

Note: Ifthis plan proposes to plug an artesian well in a way other than with cement grout, placed bottom to top with a tremie
pipe, a detailed diagram of the well showing proposed final plugged configuration shall be attached, as well as any additional
technical information, such as geophysical logs, that are necessary to adequately describe the proposal.

1)

2)

Describe the method by which cement grout shall be placed in the well, or describe requested plugging methodology

proposed for the well:
Cement grout shall be tremie pumped from bottom to top of well casing. Well will then

be over-drilled to 20’ bgs., then regrouted for the upper 20'".

Will well head be cut-off below land surface after plugging? _YSS

YL PLUGGING AND SEALING MATERIALS:

Note: The plugging of a well that taps poor quality water may require the use of a specialty cement or specialty sealant

1)
2)
3)
4)
5)

6)

For plugging intervals that employ cement grout, complete and attach Table A.

For plugging intervals that will employ approved non-cement based sealant(s), complete and attach Table B.

Theoretical volume of grout required to plug the weil to land surface;
Type of Cement proposed: _Bentonite cement grout (neat cement with 5% bentonite)

Proposed cement grout mix: 65 %5 __gallons of water per 94 pound sack of Portland cement.

Will the grout be: batch-mixed and delivered to the site

___ X mixed on site

Well Plugging Plan
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7 Grout additives requested, and percent by dry weight relative to cement:

5% Bentonite

B) Additional notes and calculations:

N/A

Yo, ADDITIONAL INFORMATION: List additional information below, or on separate sheet(s):

QD_P:m - was used for W daserear] argl 1S 1o
| !ona?ﬁ ngeded -

MIIIL_SIGNATURE;

1, Anthony Burgess , say that I have carefully read the foregoing Well Plugging Plan of
Operations and any attachments, which are & part hereof; that I am familiar with the rules and regulations of the State
Engineer pertaining to the plugging of wells and will comply with them, and that each and all of the statements in the Well

Plugging Plan of Opcranons and attachments are true to the best of my lmowledgc and belief.

924 - 619/16
S" gnah,:t;/of éﬁplﬁ:am Date

IXLACTION OF THE STATE ENGINEER:
This Well Plugging Plan of Operations is:

Approved subject io the attached conditions.
Not approved for the reasons provided on the attached letter.

Witness my hand and official seal this 37 day of _AJ#___, ,,ZQ/_’E

Tom Blaine P.E., New Mexico State Engi

Well Plugging Plan
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TABLE A - For plugging intervals that employ cement grout. Start with deepest

interval,
Interval 1 ~ deepest Interval 2 Interval 3 — most shallow
; Note: if the well is
non-artesian and breaches
only one aquifer,
use only this column.
Top of proposed interval | N/A N/A 0
of grout placement (ft bgl)
Bottom of proposed | N/A N/A 15'
interval of grout
placement {ft bgl)
Theoretical volume of | N/A N/A 62 gal.
grout required per interval
(gallons)
N/A N/A BGgal.

94.-1b. sack of Portland
cement

Mixed on-site or batch- N / A N / A on Si te

mixed and delivered?

Proposed cement grout
mix gallons of water per by £ 5. _5/4‘—? /

Grout additive | N/A N/A Bentonite

requested

Additive 1 percent by dry |- N/A 5%

weight relative to cement

N/A N/A N/A

Grout additive 2
requested

N/A N/A N/A

Additive 2 percent by dry
weight relative to cement

Well Plugging Plan
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TABLE B - For plugging intervals that will employ approved non-cement based sealant(s). Start with deepest

interval.
Interval 1 - deepest Interval 2 Interval 3 - most shailow
R ‘ Note: if the well is
non-artesian and breaches
only one aquifer,
use only this column,
N/A N/A N/A
Top of proposed interval
of scalant placement
(ft bgh)
N/A N/A N/A
Bottom of proposed
sealant of grout placement
(ft bgl)
. N/A N/A N/A
Theoretical volume of
sealant required per
interval {gallons)
N/A N/A N/A
Proposed abandonment
sealant (manufacturer and
trade name)
Well Plugging Plan
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STATEOF NEW MEXICO

OFFICE OF THE STATE ENGINEER

Tom Blaine, P.E.
District 6 Office, Santa Fe, NM

Well Plugging Plan of Operations
Conditions of Approval for RG-96319

The U.S. Department of Energy / Los Alamos National Laboratory has identified 1 alluvial well as wabulated
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant stated that the well is no
longer needed as the study is completed. The applicant states that the casing will be pressure grouted with 5%
bentonite enriched cement from total depth to 20 feet below ground surface (bgs) via tremie pipe. The well will
then be overdrilled with a 9- inch (outside diameter) 4 ' (inside diameter) auger to a minimum of 20 feet bgs.
5% bentonite enriched cement will be used to fill the boring from 20 feet up to 2 feet bgs. The top 2 feet will be
filled with concrete and mounded above the existing grade. Static water level is dry, according (o the applicant.
There is no OSE record available for this test well. This test well was used for measuring groundwaler as part of
a water balance study. The study is complete and the well is no longer needed. Existing active wells that are in
close proximity to the well(s) that are to be abandoned could possibly have communication during cementing
operations. To reduce the likelihood of this scenario, the water to cement ratio can be reduced to 5.2 gallons of
water per 94 pound sack of Portland cement.

Location: Los Alamos, New Mexico.
Approximate well coordinates; See tabulated data.

Inside diameter . ;
Well Name " (inches) Total depth (feet) | Latitude North | Longitude West
Well Name —— Total depth (feet Latitude North Longitude West
RG-96319 o o 0t
(CDBM-1) 2 190.11 35°50'37.155 -106"15'13.613

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department
of Energy / Los Alames National Laboratory, Los Alamos County, New Mexico

1. Water well drilling and well drilling activities, including well plugging, are regulated under 19.27.4
NMAC, which requires any person engaged in the business of well drilling within New Mexico to
obtain a Well Driller License issued by the New Mexico Office of the State Engincer (NMOSE).
Therefore, the firm of a New Mexico licensed Well Driller shall perform the well plugging.

2. Placement of the sealant within the well shall be by pumping through a tremie pipe extended to near
well bottom (based on sounding depth), and kept below top of the slurry column as the well is plugged
from bottom-upwards in a manner that displaces the standing water column.

3. The use of up to 6% pure bentonite powder (90 barrel yield”) as an additive in cement is allowed
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended yield bentonite shall be
mixed with cement. When supplementing a cement slurry with bentonite powder as requested, water
demand for the mix increases at a rate of 0.65 gallons of water for each 1% increment of bentonite
bdwe (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-1b. sack of
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-1b.
sack of cement / approximate 5-lb. bentonite increment. provided appropriate mixing order is
maintained.




The bentonite shall be properly hydrated separately with its required increment of water, prior to being
added into the cement mixture. If water is otherwise added to the combination of dry ingredients or
the dry bentonite blended into wet cement, the hardness and alkalinity imparted to the mix water by the
cement will restrict the ability of the bentonite powder to yield as expected, resulting in excess free
water in the slurry and enhanced cement shrinkage upon curing.

Upon completion of plugging of the lower portion of the 2-inch well 1o the approximate 20-feet bags
depth of actual overdrilling, the top of the 2-inch casing shall be severed within the bottom portion of
the over-drilled hole prior to sealant being placed within the ID of the augers.

Sealant shall be kept up inside the augers during placement. The 4 14" x 9” augers shall be pulled owt
of the hole in such a manner that allows the sealant to remain inside the auger at all times, thus
providing displacement to prevent borchole collapse. The 4 %4” x 9" augers may not be pufled out of
the hole prior to the sealant being placed.

Theoretical volume of sealant required for abandonment of the 2-inch (inside) diameter well is
approximately .37 gallons per fool. Theoretical volume of sealant required for abandonment of the 9”
(outside) diameter auger boring is 2.3 gallons per foot. Total theoretical volume of sealant required to
fill the well is tabulated below. All cement mixture will contain no more than 5.2 gallons of water per
94 pound sack of cement. Total minimum amount of required sealant will be based on the sounding
depth inside casing.

Inaide DI Vol (Cubi
Total Depth (feet) Volume (Gallons}
Siekllarne {lnches) Feet)
CDBM-1 2 170.11 3.71 27.76
CDBM-1 {Auger
8oring) 9 20 8.84 66.10
Totals: 12.55 93.86

7. All surface completions (vaults) will be removed, if applicable. The top of the 2-inch casing will be
severed within the bottom of the overdrilled portion of the hole and will be backfilled with sealant to 2
feet bgs. The remaining 2-feet will be filled with concrete to surface.

8. Should the NMED, or another regulatory agency sharing jurisdiction of the project authorize, or by
regulation require a more stringent well plugging procedure than herein acknowledged, the more-
stringent procedure should be followed. This, in part, includes provisions regarding pre-authorization
to proceed, contaminant remediation, inspection, pulling/perforating of casing, or prohibition of free
discharge of any fluid from the borehole during or related 1o the plugging process.

9. NMOSE witnessing of the plugging will not be required, but shall be facilitated if a NMOSE observer
is onsite. NMOSE witnessing may be requested during normal work hours by calling the District 6
NMOSE Office at 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur
dependant on personnel availability.

10. A Well Plugging Record (available at: hup://www.ose.state.nm.us/STST/Forms/WD-11.pdf)
itemizing actual abandonment process and materials used shall be filed with the Siate Engineer
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20
days after completion of well plugging. Please attach a copy of these plugging conditions.

The NMOSE Well Plugging Plan of Operations dated May 13, 2016, with annotation, is hereby approved with
the aforesaid conditions applied, when signed by an authorized designee of the State Engineer:

Date: 3( ;:{ / E;

ona Martinez, NMO "District 6,




WELL PLUGGING
PLAN OF OPERATIONS

NOTE: A Well Plugging Plan of Operations shall be filed with and accepted by the Office of the State Engineer prior
to plugging.

L FILING FEE; There is no filing fee for this form.
IL_GENERAL/ WELL OWNERSHIP: "
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A RG-A432> (21 )_@-24'

Name of well owner: L0S Alamos National Laboratory

Mailing address: PO Box 1663
City: L-os Alamos
Phone number: 505-667-5931 E-mail: Mmeverett@lanl.gov

State: New Mexico Zip code: 3_75&?____

HL_WELL DRILLER INFORMATION;
Well Driller contracted to provide plugging services: _Y €llow Jacket Drilling Services
New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016

V. WELLINFORMATION;

Note: A copy of the existing Well Record for the well to be plugged should be attached to this plan.

1) GPS Well Location: Latitude: ___ 3D deg, _S0 min, _|) - Alolosec
COPM-2 Longitude: —]0C  deg, __ 1< min, 39. 225 sec, NAD 83

2) Reason(s) for plugging weil:

No longer needed.

3) Was well used for any type of monitoring program? Yes If yes, please use section VII of this form to detail
what hydrogeologic parameters were monitored. If the well was used to monitor contaminated or poor quality

water, authorization from the New Mexico Environment Department may be required prior to plugging.

4) Does the well tap brackish, saline, or otherwise poor quality water? No If yes, provide additional detail,

including analytical results and/or laboratory report(s):

5) Static water level: m& feet below land surface / feet above land surface (circle one)

6) Depth of the well: _ 4P . (63 feet

Well Plugging Plan
Version: August 11, 2015
Page ] of 5



7
8)
9

10)

11)

12)

Inside diameter of innermost casing: s inches.
Casing material: etz .

The well was constructed with:

D an open-hole production interval, state the open interval:
E a well screen or perforated pipe, state the screened intervai(s): _{ {1 KENOQUON.

What annular interval surrounding the artesian casing of this well is cement-grouted? N/A

Was the well built with surface casing? No If yes, is the annulus surrounding the surface casing grouted or

otherwise sealed? NO If yes, please describe:

Has all pumping equipment and associated piping been removed from the well? Yes If not, describe

remaining equipment and intentions to remove prior to plugging in Section VII of this form.

Y. DESCRIPTION OF PLANNED WELL PLUGGING:
Note: If this plan proposes to plug an artesian well in a way other than with cement grout, placed bottom to top with a tremie
pipe, a detailed diagram of the well showing proposed final plugged configuration shall be attached, as well as any additional

technical information, such as geophysical logs, that are necessary to adequately describe the proposal.

1)

2)

Describe the method by which cement grout shall be placed in the well, or describe requested plugging methodology

proposed for the well:
Cement grout shall be tremie pumped from bottom to top of well casing. Well will then
be over-drilled to 20' bgs., then regrouted for the upper 20".

Will well head be cut-off below land surface after plugging? _Y©€S

YL_PLUGGING AND SEALING MATERIALS:

Note: The plugging of a well that taps poor quality water may require the use of a specialty cement or specialty sealant

1)
2)
3)
4)
5)

6)

For plugging intervals that employ cement grout, complete and attach Table A.

For plugging intervals that will employ approved non-cement based sealant(s), complete and attach Table B.

Theoretical volume of grout required to plug the well to land surface:
Type of Cement proposed: _Bentonite cement grout (neat cement with 5% bentonite)

Proposed cement grout rmx’@ F. S pallons of water per 94 pound sack of Portland cement.

Will the grout be: batch-mixed and delivered to the site

X _ mixed on site

Well Plugging Plan
Version: August 11,2015
Page 2 of §




7 Grout additives requested, and percent by dry weight relative to cement:

5% Bentonite

8) Additional notes and calculations:

N/A

; List additional information below, or on separate sheel(s):

O -2, _ was used for rapo(mwcﬂ’ﬂl dERoMoN andl 1§
Mo \ona@va needed -

YIIL SIGNATURE:
1, Anthony Burgess , say that I have carefully read the foregoing Well Plugging Plan of
Operations and any attachments, which are a part hereof; that I am familiar with the rules and regulations of the State
Engineer pertaining to the plugging of wells and will comply with them, and that each and all of the statements in the Well

Plugging Plan of Operations and attachments are true to the best of my knowledge and belicf.

S le ™S — 6/9116
7 —————
gi@anpﬁoyt}ppﬁcan% Date

IX, ACTION OF THE STATE ENGINEER;

This Well Plugging Blén of Operations is:
Approved subject to the attached conditions.

Not approved for the reasons provided on the attached letter.

Witness my hand and official seal this / day of 5#‘._&__, po sV

Tom Blaine P.E., New Mexico State Engineer

By:

ell Plugging Plan
Version: August i1, 2015
Page 3 of §




TABLE A - For plugging intervals that employ cement grout. Start with deepest

interval.
Interval 1 — deepest Interval 2 Interval 3 — most shallow
: . | R R ST ST i " Note: if the well is
NTRIIRET AR O AR R R TRt [y b SR BT et T non-artesian and breaches
ALy O e e R 2 e e bR T St e et et uen ik only one aquifer,
+ S use only this column.
Top of proposed interval | N/A N/A 0
of grout placement (ft bgl)
Bottom of proposed | N/A N/A 15'
interval of grout
placement (ft bgl)
Theoretical volume of | N/A N/A 62 gal.
grout required per interval
(gallons)
Proposed cement grout | N/A N/A IB&gal.

mix gallons of water per
94-1b. sack of Portland
cement

Mixed on-site or batch- N / A N / A On Sl te

mixed and delivered?

Grout additive 1 N/A N/A Bentonite
requested

Additive 1 percent by dry {- N/A 5%

weight relative to cement

N/A N/A N/A

Grout additive 2
requested

N/A N/A N/A

Additive 2 percent by dry
weight relative to cement

Well Plugging Plan
Version: August 11, 2015
Paged of §




TABLE B - For plugging intervals that will employ approved non-cement based sealant(s). Start with deepest

interval.
ks Intervlnll—deepest Interval 2 Interval 3 — most shallow
T o s O | WL A AT e g AR Note: if the well is
T ke : £ / SRRl Mot T I AT non-artesian and breaches
< = TSR T > o MR only one aquifer,
£ g o use only this column.
N/A N/A N/A
Top of proposed interval
of sealant placement
(ft bgl)
N/A N/A N/A
Bottom of proposed
sealant of grout placement
(ft bgl)
_ N/A N/A N/A
Theoretical volume of
sealant required per
interval (gallons)
N/A N/A N/A
Proposed abandonment
sealant (manufacturer and
trade name)
Well Plugging Plan

Versicn: August 11, 2015
Page 5 of 5




STATE OF NEW MEXICO

OFFICE OF THE STATE ENGINEER

Tom Blaine, P.E.
District 6 Office, Santa Fe, NM

Well Plugging Plan of Operations
Conditions of Approval for RG-96320

The U.S. Department of Energy / Los Alamos National Laboratory has identified 1 alluvial well as tabulated
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant stated that the well is no
longer needed as the study is completed. The applicant states that the casing will be pressure grouted with 5%
bentonite enriched cement from total depth to 20 feet below ground surface (bgs) via tremie pipe. The well will
then be overdrilled with a 9- inch (outside diameter) 4 V4 (inside diameter) auger to a minimum of 20 feet bgs.
5% bentonite enriched cement will be used to fill the boring from 20 fect up to 2 feet bgs. The top 2 feet will be
{illed with concrete and mounded above the existing grade. Static water level is dry, according to the applicant.
There is no OSE record available for this test well. This test well was used for measuring groundwater as part of
a water balance study. The study is complete and the well is no longer necded. Existing active wells that are in
close proximity to the well(s) that are to be abandoned could possibly have communication during cementing
operations. To reduce the likelihood of this scenario, the water to cement ratio can be reduced to 5.2 gallons of
water per 94 pound sack of Portland cement.

Location: Los Alamos, New Mexico.
Approximate well coordinates: Sce tabulated data,

Well Name | lnsidediameter | o) qonih (feety | Latitude North | Longitude West

(inches)
(Ié%gzﬂzﬂ) 2 98,63’ 35°50'10.866 | -106°14'39.238

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department
of Energy / Los Alamos National Laboratory. Los Alamos County, New Mexico

1.  Water well drilling and well drilling activitics, including well plugging, are rcgulated under 19.27.4
NMAC, which requires any person engaged in the business of well drilling within New Mexico to
obtain a Well Driller License issued by the New Mexico Office of the State Engincer (NMOSE).
Therefore, the firm of a New Mexico licensed Well Driller shall perform the well plugging.

2. Placement of the sealant within the well shall be by pumping through a tremie pipe extended to near
well bottom (based on sounding depth), and kept below top of the slurry column as the well is plugged
from bottom-upwards in a manner that displaces the standing water column,

3. The use of up to 6% pure bentonite powder (“90 barrel yield”) as an additive in cement is allowed
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended yield bentonite shall be
mixed with cement. When supplementing a cement slurry with bentonite powder as requested, water
demand for the mix increases at a rate of 0.65 gallons of water for each 1% increment of bentonite
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-1b. sack of

cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-lb.

f cement / approximate 5-1b. bentonite_increment. provided appropriate _mixing order is

maintained.




The bentonite shall be properly hydrated separately with its required increment of water, prior to being
added into the cement mixture. If water is otherwise added to the combination of dry ingredicnts or
the dry bentorite blended into wet cement, the hardness and alkalinity imparted to the mix watcr by the
cement will restrict the ability of the bentonite powder to yield as expected, resulling in excess free
waier in the slurry and enhanced cement shrinkage upon curing.

4. Upon completion of plugging of the lower portion of the 2-inch well to the approximate 20-feet bags
depth of actual overdrilling, the top of the 2-inch casing shall be severed within the bottom portion of
the over-drilled hole prior to sealant being placed within the ID of the augers.

5. Scalant shall be kept up inside the avgers during placement. The 4 4" x 9” augers shall be pulled out
of the hole in such a manner that allows the sealant to remain inside the auger at all times, thus
providing displacement to prevent borchole collapse. The 4 '4” x 9" augers may noi be pulled out of
the hole prior to the sealant being placed.

6. Theoretical volume of scalant required for abandonment of the 2-inch (inside) diameter well is
approximately .37 gallons per foot. Theoretical volume of sealant required for abandonment of the 97
(outside) diameter auger boring is 2.3 gallons per foot. Total theoretical volume of scalant required to
fill the well is tabulated below. All cement mixture will contain no more than 5.2 gallons of water per
94 pound sack of cement. Total minimum amount of required sealant will be based on the sounding

depth inside casing.

Inside Diameter :
Well Name ln id:lg'l‘:r:eter Total Depth (feet) Voiume (Cubic Feet) Volume [Gallons)
CDBM-2 2 78.63 172 12.83
COBM-2 (Auger
Baring) 9 20 8.84 66.10
Totals: 10.55 78.93

7. All surface completions (vaults) will be removed, if applicable. The top of the 2-inch casing will be
severed within the bottom of the overdrilled portion of the hole and will be backfilled with sealant to 2
feet bgs. The remaining 2-feet will be filled with concrete to surface.

8. Should the NMED, or another regulatory agency sharing jurisdiction of the project authorize, or by
regulation require a more stringent well plugging procedure than herein acknowledged, the more-
stringent procedure should be followed. This, in part, includes provisions regarding pre-authorization
1o proceed, contaminant remediation, inspection, pulling/perforating of casing, or prohibition of free
discharge of any fluid from the borehole during or related to the plugging process.

9. NMOSE witncssing of the plugging will not be required, but shall be facilitated if a NMOSE observer
is onsite. NMOSE witnessing may be requested during normal work hours by calling the District 6
NMOSE Office at 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur

dependant on personnel availability.

10. A Well Plugging Record (available at: hup://www.ose.state.am.us/STST/Forms/WD-11.pdf)
itemizing actual abandonment process and materials used shall be filed with the State Engineer
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20
davs after completion of well plugging. Please attach a copy of these plugging conditions.

The NMOSE Well Plugging Plan of Operations dated May 13, 2016, with annotation, is hereby approved with
the aforesaid conditions applied, when signed by an authorized designee of the State Engineer:

Date: Z{E :_{' ;ﬁ

E District 6 er Rights Division

ina Martinez,



STATE OF NEW MEXICO

OFFICE OF THE STATE ENGINEER

SANTA FE

Tom Blaine, P.E. CONCHA ORTIZ Y PINO BLDG.
State Engineer POST OFFICE BOX 25102

130 SOUTH CAPITOL

SANTA FE, NEW MEXICO 87504-5102

(505) 827-6091

FAX: (505) 827-3806
September 7, 2016
U.S Department of Energy/ Los Alamos National Laboratory
C/O Mark Everett
P.O Box 1663

Los Alamos, NM 87545
Re: Plugging Plans of Operation, LANL Well RG-96330

Greetings:

After a review of the Well Plugging Plan of Operations submitted on June 21, 2016, The Office of the
Engineer is returning a favorable approval with specific Plugging Conditions and has accepted the
Plugging Plan submitted for filing.

Please return a completed Well Plugging Report that itemizes the actual abandonment process and
materials used within 20 days after completion of well plugging. In addition, please include a copy of the
approved Plugging Conditions enclosed.

Please address any questions via- telephone to Ramona Martinez at 505.827.6120 or via e-mail at
Ramona.Martinez2 @state.nm.us.

Sincerely,

LEILEr,
Ramona Martin
Water Rights Division
Office of the State Enginedp—

I?:\MJ N 56\__-—"

-~

P

Tiayan

Enclosure
cc: file



WEILL PLUGGING
PLAN OF OPERATIONS

NOTE: A Well Plugging Plan of Operations shall be filed with and accepted by the Office of the State Engineer prior
to plugging.
L ELING FEF: There is no filing fee for this form.

SEN ; 0 S H
eet: NARG- 46330 (- P-D

Existing Office of the State Engincer POD Number (Well Number) for well to be plug

Name of well owner: =08 Alamos National Laboratory )
Mailing addresss PO Box 1663 )
City: Los Alamos Srate: New Mexico Zip code: 87545

E-meil: mevereti@lanl.gov

Phone number: 505-667-5931

Il WELL DRILLER INFORMATION:

Well Driller contractad to provide plugging services: Yellow Jacket Drilling Services
Expiration Date, _10-31-2016

New Mexico Well Driller Licensc No.: WD-1458

IV, WELI INFORMATIOQN;

Note: A copy of the existing Well Record for the well to be plugged should be attached to this plan,

1 GPS Well Location: Latitude: ?JS deg, & min, 0.31S s
G- - | Longitude: __ =106 deg, _ (9 niin, K. (17T sec, NAD 83

2) Reason(s) for plugging well:
No longer needed.

3) Was weli used for any type of monitoring program? Yes If yes, please use section VII of this form to detail
what hydrogeologic parameters were monitored. If the well was used to moniter contaminated or poor quality

water, authorization from the New Mexico Environment Department may be required prior to plugging.
If yes, provide additional detail,

4) Does the well tap brackish, saline, or otherwise poor quality water? No

including analytical resulis and/or laboratory repori(s)

5 Static water level: feet below Jand surface / feap gbove lund surface  (circle one)
i 287 IRy 9- d3s
6) Depth of the well: 3t 9 feet 01 9 f}z
SAUF A

231440 Sg‘é’éﬁif};}}vﬁ n: Augest 11,2015

Jit 34 ,‘,} Well Plugging Plaa
17iS Page ] of 5



:?— mnches

7 Inside dizmeler of innermost casing:
§)  Casing material: PYC
9) The well was constructed with:

l I an open-hole production interval, state the open interval:
. a well screen or perforated pipe, state the screened interval(s): _ DY DM

What annular interval surrounding the artesian casing of this well is cement-grouted? N/A

10)

1) Was the well built with surface casing? No If yes, is the annulus surrounding the surface casing grouted or
otherwise scaled? NO Ifyes, please describe:

12)  Has all pumping equipment and associated piping been remaved from the well? Yes If not, describe

remaining equipment and intentions to remove prior to plugging in Section V1T of this form.

V. DESCRIPTION OF PLANNED WELL, PLUGGING;

Note: If this plan proposcs to plug an artesian well in a way other than with cement grout, placed bottom to top with a tremie
pipe, a detailed diagram of the well showing proposed final plugged configuration shall be attacked, as well as any additional
technical information, such as geophysical logs, that arc nceessary to adequately describe the proposal,

Describe the methed by which cement grout shall be placed in the well, or describe requested plugging methodolog

)
proposcd for the well:
Cement grout shall be tremie pumped from bottom to top of well casing. Well will then
be cut o¥F belows grovnd sorface.

2) Wil well head be cut-off below land surface after plugging? Y &S

S5 IN S:

Note The plugging of a well that taps poor quality water may require the use of'a specialty cement cr specialty sealan

For plugging intervals that employ cement grout, complete and attach Table A.

1)

3) For plugging intervals that will employ approved non-ceinent based sealant(s), complete and attach Table B
3) Theorctical volume of grout reguired to plug the well to land surface:

4) Type of Cement proposed: Bentonite cement grout (neat cement wilh 5% benienite)

5) Proposed cement grout m&&i@mmm of water per 94 pound sack of Portiand cement

6) Wil the grout be: batch-mixed ard delivered to the site

X mixed on site

2G:11 Wy 9- d3S8I0l

o 4 S ' ;
pPERTES > YL WSl 7 e
301430 SUZIMIONT 3V e ool




7 Grout additives requested. and pereent by dry weight refative 10 cement.

5% Bentonite

8) Additional notes and calculations:

N/A

VIL ADDITIONAL INFORMATION; List additional information belew, or on separate sheet{s):

o -P-1  was yssd foe 84{?0(,\“’7@{;05?1%@— oOCEERVo RO ayvel
(S no !ona%&-z NEEA LA .

1, = Lﬂ- u__, say that T have carefully read the foregoing Well Plugging Plan of
Operations and any atiachments, wlhich are a pant hereof; that T am familiar with the rules and regulations of the Siatc
Engineer pertaining to the plugging of wclls andawill comply with them, and that each end all of the statements in the Well
Plugging Plan of Operations and atiaclunents e to the best of my knowledge and belief.

ignature/o! Applicant Date

IX, ACTION OF THE STATFE, FNGINEER;

‘This Well Plugging of Operations is:
Approved subject to the attached conditions,

Not approved for the reasons provided on the attached letter.

Witness my hand and official seal this _ é _dayof _5#@2&; _&é

Tom Biaine P.E, New Mexico State Engi

By
eG:|IHY 9-
e T3 d YINYS Vel Plagging Plan
PR ITERREEREY i Version: Augast 11, 2015
351440 SUI3HITHI 31VIS e 1 of S
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TABLE A - For plugging intervals that emplo) cement grout. Start with deepest

interval.
Interval I - decpest interval 2 | Interval 3 — most shallow
Note. ifthe well is
non-artesian and breaches
only cne aquifer,
use only this column.
Top of proposed interval | N/A N/A )
of grout placement (i1 bgl)
I o -
Bottomn of proposed | N/A N/A 15
interval of grout
placement (ft bgl)
Theoretical volumz of | N/A N/A 6 gal.
grout required per interval
(galions) |
23 |
Proposed cement grout | N/A N/A Ngal.
mix gallons of watcr per i >
94-1b. sack of Portand ) Upto & 5},@
cement
i
]
Mived on-site or balch- 1 a Ha ! ~, te
mixed and delivered? 5\-‘ / i\ Py l’"\ ! i1 Sii2
Grout additive | N/A N/A {Bentonrte
requested ‘l
T - )
Additive 1 percent by dry | N/A [ 5%
weight relative to cement j
—_—
N/A N/A (N/A
rout additive 2 | ’
requested | 1
1 | ]
r’ NIA N/A [ N/A r
| Additive 2 percent hy dry Il
weight relative to cement {
| |
! 9'
Well Plugging Plan

Version: August 11, 2015
Page 4 of 5§




TABLE B - For plugging intervals that will emaploy approved non-cement based sealant(s). Start with deepest

interval.

Interval 3 — most shallow

Interval I - deepest

Interval 2

Note: if the well is
non-artesian and breaches
only one aquifer,
use only this column.

. . N/A
Top of proposed interval
of sealant placement
(fibgl)

N/A

N/A

N/A
Bottoin of proposed
sealant of grout placement
(R bgl)

N/A

N/A

. N/A
Theoretical volume of
sealant required per
interval (gallons)

N/A

N/A

Proposcd zbandonment
sealant (mnanufacturer and
trade namc)

J

N/A

£
>
S

£S:11HY 9-d3S0i0

S1¥ 300 5 34 YLHYS
Uk ErEE T

3014

Well Plupging Plan
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STATE OF NEW MEXICO

OFFICE OF THE STATE ENGINEER

Tom Blaine, P.E.
District 6 Office, Santa Fe, NM

Well Plugging Plan of Operations
Conditions of Approval for RG-96330

The U.S. Department of Energy / Los Alamos National Laboratory has identified 1 alluvial well as tabulated
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant stated that the well is no
longer needed as the study is completed. The applicant states that the casing will be pressure grouted with 5%
bentonite enriched cement from total depth to 20 leet below ground surface (bgs) via tremie pipe. The well will
then be overdrilled with a 9- inch (outside diameter) 4 %4 (inside diameter) auger to a minimum of 20 feet bgs.
5% bentonite enriched cement will be used to fill the boring from 20 fect up to 2 feet bgs. The top 2 feet will be
filled with concrete and mounded above the existing grade. Static water level is dry, according to the applicant.
There is no OSE record available for this test well. This test well was used for measuring groundwater as part of
a water balance study. The study is complete and the well is no longer needed. Existing active wells that are in
close proximity to the well(s) that are to be abandoned could possibly have communication during cementing
operations. To reduce the likelihood of this scenario, the water to cement ratio can be reduced to 5.2 gallons of
water per 94 pound sack of Portland cement.

Location: Los Alamos, New Mexico.
Approximate well coordinates: See tabulated data.

Inside diameter . .
Well Name " (inches) Total depth (feet) | Latitude North | Longitude West
Well Name nches Total depth (feet Latitude North Longitude West
Rgf_'g?l‘;’ 2 34.89" 35°510.315 | -106°19'56.617

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department
of Energy / Los Alamos National Laboratory, Los Alamos County, New Mexico

1. Water well drilling and well drilling activities, including well plugging, are regulated under 19.27.4
NMAC, which requires any person engaged in the business of well drilling within New Mexico to
obtain a Well Driller License issued by the New Mexico Office of the State Engineer (NMOSE).
Therefore, the firm of a New Mexico licensed Well Driller shall perform the well plugging.

2. Placement of the sealant within the well shall be by pumping through a tremie pipe extended to near
well bottom (based on sounding depth), and kept below top of the slurry column as the well is plugged
from bottom-upwards in a manner that displaces the standing water column.

3. The use of up to 6% pure bentenite powder (“90 barrel yicld”) as an additive in cement is allowed
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended yield bentonite shall be
mixed with cement. When supplementing a cement slurry with benionite powder as requested, water
demand for the mix increases at a rate of 0.65 gallons of water for each 1% increment of bentonite
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-1b. sack of
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-1b.
sack of cement / approximate 5-lb. bentonite increment, provided appropriate mixing order is
maintained.




The bentonite shall be properly hydrated separately with its required increment of water, prior to being
added into the cement mixture. If water is otherwise added to the combination of dry ingredients or
the dry bentonite blended into wet cement, the hardness and alkalinity imparted to the mix water by the
cement will restrict the ability of the bentonite powder to yield as expected, resulting in excess free
water in the slurry and enhanced cement shrinkage upon curing.

Upon completion of plugging of the lower portion of the 2-inch well to the approximate 20-feet bags
depth of actual overdrilling, the top of the 2-inch casing shall be severed within the bottom portion of
the over-drilled hole prior to sealant being placed within the ID of the augers.

Scalant shall be kept up inside the augers during placement. The 4 '4” x 9" augers shall be pulled out
of the hole in such a manner that allows the sealant to remain inside the auger at all times, thus
providing displacement to prevent borchole collapse. The 4 %™ x 9” augers may not be pulled out of
the hole prior to the sealant being placed.

Theoretical volume of sealant required for abandonment of the 2Z-inch (inside) diameter well is
approximately .37 gallons per foot. Theoretical volume of sealant required for abandonment of the 9”
{outside) diameter auger boring is 2.3 gallons per foot. Total theorctical volume of sealant required to
fill the well is tabulated below. All cement mixture will contain no more than 5.2 gallons of water per
94 pound sack of cement. Total minimum amount of required sealant will be based on the sounding

depth inside casing.

Well Name Inside Diameter |+ pepth (feet) | _Volume (Cubic Feet} |  Volume (Gallons)
————t, {Inches)
16-P-1 2 14.89 0.32 243
16-P-1 (Auger Boring) | 20 8.84 66.10
Totals: 9.16 68.53

7. All surface completions (vaults) will be removed, if applicable. The top of the 2-inch casing will be
severed within the bottom of the overdrilled portion of the hole and will be backlilled with sealant to 2
feet bgs. The remaining 2-feet will be filled with concrete o surface.

8. Should the NMED, or another regulatory agency sharing jurisdiction of the project authorize, or by
regulation require a more stringent well plugging procedure than herein acknowledged, the more-
stringent procedure should be followed. This, in part, includes provisions regarding pre-authorization
to proceed, contaminant remediation, inspection, pulling/perforating of casing, or prohibition of free
discharge of any fluid from the borehole during or related to the plugging process.

9. NMOSE witnessing of the plugging will not be required, but shall be facilitated if a NMOSE observer
is onsite. NMOSE witnessing may be requested during normal work hours by calling the District 6
NMOSE Office at 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur
dependant on personnel availability.

. A Well Plugging Record (available at; hup:/www.ose.state.nm.us/STST/Forms/WD-1 1.pdiD)
itemizing actual abandonment process and maiterials used shall be filed with the Siate Engineer
{NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20
days after completion of well plugging, Please attach a copy of these plugging conditions.

The NMOSE Well Plugging Plan of Operations dated May 13, 2016, with annotation, is hereby approved with
the aforesaid conditions applied, when signed by an authorized designee of the State Engineer:

r%f@ﬂ&; / i /fiﬂ.;/- f Date: M—
}aﬁmna Martinez, NW Dwer Rights Division
2






