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Tom Blaine, P.E. 
State Engineer 

June 27, 2016 

ST A TE OF NEW MEXICO 
OFFICE OF THE STATE ENGINEER 

SANTA FE 

CONCHA ORTIZ Y PINO BLDG. 
POST OFFICE BOX 25102 
130 SOlJTH CAPITOL 
SANTA FE, NEW MEXICO 87504·S102 
(SOS) 827·6091 
FAX: (SOS) 827-3806 

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-96135, RG-96137 and RG-96139 thru RG-96146 

Greetings: 

After a review of the Well Plugging Plan of Operations submitted on May 13, 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@statc.nm.us. 

Enclosure 
cc: file 
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WELL PLUGGING 
PLAN OF OPERATIONS 

• I a I • I I • I a I • • • • I I a I • • • • 

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

I. FILING FEE; There is no filing fee for this form. 

II. GENERAL I WELL QWNERSHIP; 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A {3& C/Af35(rnr-t) 
Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

ID. WEI.I. DRU.I.ER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

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: 
f(\T- \ 

Latitude:-~ __..:35.._.. ___ deg, _ 5_\ __ min, 31. Sfo] sec 
Longitude: - \0'2 deg, lfa min, 2 · lol 7 sec, NAD 83 

2) Reason(s) for plugging well: 

'No longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section Vll 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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o ____ If yes, provide additional detail, 

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

Static water level: _.v .... "'-"-".)...,_ _ _ feet below land surface I feet above land surface (circle one) 

Depth of the well: __,~ __ °l ___ feet 

Well Plugging Plllll 
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7) Inside diameter of innermost casing: __ ·z...._~ ___ inches. 

8) Casing material: _P_V_C _____________________________ _ 

9) The well was constructed with: 

n an open-hole production interval, state the open interval: ----------------­

[([ a well screen or perforated pipe, state the screened interval(s): __ i.J_c_l _-_lc.J_~-'--· ---------

10} What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ If not, describe 
remaining equipment and intentions to remove prior to plugging in Section VU of this form. 

y. DESCRIPTION OF PLANNED WELl1 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 tremic 
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. 

l) 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 overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

YJ. PLUGGING AND SEAUNG MAIERIAJ.S; 

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

l) 

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 c~rout (neat cement with 5% bentonite) 

Proposed cement grout mi¥ , ~. ~ons of water per 94 pound sack of Portland cement. 

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

X mixed on site 

WcU Plugging Plan 
Version: August 11, 2015 

Pagc2 ofS 



7) Grout additives reauested, and percent by dry wei~ht relative to cement: 

'5'f a "1-::>c'{\\O{'> ''It:= 

8) Additional notes and calculations: 

N\A 

yn. ADDITIONAL INFORMATION; List additional information below, or on separate sheet(s): 

ffi\-\ was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

ym. SIGNATURE; 

I, Ov-~u.. '"'bv!!.1:tl:"~~ . ... , say that I have carefully read the foregoing Well Plugging Plan of 
Operations ancfany 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 est of my knowledge and belief. , 

IX. ACTION OF THE STAIE ENGINEER; 

This Well Plugging Plan of Operations is: 

--Zproved subject to the attached conditions. 
___ Not approved for the reasons provided on the attached letter. 

Witness my hand and official seal this __ ,.;;;;6 __ day of . k n4.: , ::?o/~ 

Tom Blaine P.E., New Mexico State Engineer 

By:r~ 
Well Plugging Plan 

VCtSion: August 11, 2015 
Page 3 ofS 



:• 

I 

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

Bottom of proposed N/A 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive 1 
NIA 

requested 

Additive 1 percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 
Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval 1-deepest Interval 2 

N/A 

N/A 

NIA 

NIA 

N/A N/A 
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

JM(gal. uP ro@ 
~S-CAtlc.vJ s 

On site 
Bentonlte 

5% 

NIA 

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

interval. 

-
- -·-

I 

- -

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 1 - deepest Interval 2 

I 

·- - - --
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

NIA 

WeU Pluging Plan 
Version: August 11, 2015 

PagcS ofS 



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-96135 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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% 
bentonitc enriched cement from total depth to 20 feet below ground surface (bgs) via trcmic pipe. The well will 
then be overdrillcd with a 9- inch (outside diameter) 4 'A (inside diameter) auger to a minimum of 20 feet bgs. 
5% bcntonitc enriched cement will be used to fill the boring from 20 feet up to 2 feel 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 arc in 
close proximity to the well(s) that arc 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: Sec tabulated data. 

Well Name 
Inside diameter 

Total dc12th (feet} Latitude North Longitude West <inches) 
RG-96135 

2 69' 35°51'37.867 -106°16'2.617 (MT-I) 

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department 
of Energy I 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 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 bentonilc powder ("90 barrel yield") as an additive in cement is allowed 
under NMOSE/ A WW A guidelines. Neither granular bcntonitc nor extended yield benlonile 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 I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonitc/ccment slurry may therefore contain up to 8.5 gallons of water total 12er 94-lb. 
sack of cement I approximate 5-lb. bentonite increment. provided a1212ropriate mixing order is 
maintained. 

1 



The bentonite shall be properly hydrated separately with its required increment of water, prior 10 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 10 the approximate 20-feet bags 
depth of actual overdrilling, the lop of the 2-inch casing shall be severed within the bottom portion of 
the over-drilled hole prior 10 sealant being placed within the ID of the augers. 

5. Sealant shall be kept up inside the augers during placement. The 4 W' x 9" augers shall be pulled out 
of the hole in such a manner that allows lhe sealant to remain inside lhe auger al all times, thus 
providing displacement to prevent borehole collapse. The 4 W' 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 lheorelical volume of sealant required lo 
fill the well is 1abula1ed 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 lhe sounding 
depth inside casing. 

Well Name 
Inside Diameter 

Total De12th {feet! Volume {Cubic Feet) Volume (Gallons} 
!Inches I 

MT-1 2 49 1.07 8.00 

MT·l (Auger Boring) 9 20 8.84 66.10 

Totals: 9.90 74.09 

7. All surface completions (vaulls) will be removed, if applicable. The top of the 2-inch casing will be 
severed within the bouom of the overdrilled portion of the hole and will be backfilled with sealant lo 2 
feet bgs. The remaining 2-feet will be filled wilh 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 nol 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. 

JO. A Well Plugging Record (available at: http://www.ose.stalc.nm.us/STST/formo;/WD- I l.pdD 
itemizing actual abandonment process and materials used shall be filed with the Stale Engineer 
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20 
days after completion of well plut?ging. Please attach a copy of these plug gin!! 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: 

2 



WELL PLUGGING 
PLAN OF OPERATIONS 

I • a I a a I a 9 I e • I I I I I I I I a I 

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

f, Fll,JNG FEE; There is no filing fee for this form, 

II. GENERAld I WEIL OWNERSHJP; Q 
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A f3G~ % i37(mi::.a,1-' 
Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 __________________ _________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

IQ, WEI.I, DRU.I.ER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 1()..31-2016 

ff, WEI.le INFORMATION; 

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

l) GPS Well Location: Latitude: _ 35i.Clll"----- ·deg, _6_1 __ min, 38. JkGf sec 
JY\i-2. Longitude: -L°'1 deg, IS min, 53-121 sec,NAD83 

2) Reason(s) for plugging well: 

!No longer needed. Study completed. 

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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o ____ If yes, provide additional detail, 

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

Static water level: ~c feet below land surface I feet above land surface (circle one) 

Depth of the well: _ _ l. ... 9 ....... _ __ feet 

Well Plugging Plan 
Version: August II, 2015 
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' . 

7) Inside diameter of innermost casing: __ 2 ____ ,inches. 

8) Casing material: _P_v_c _____________________________ _ 

9) The well was constructed with: 

n an open-hole production interval, state the open interval: 

IX'J a well screen or perforated pipe, state the screened interval-(-s)_:_S_"f_~-(Q-'J-,----------

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ .lf not, describe 
remaining equipment and intentions to remove prior to plugging in Section VIl of this form. 

V· DESCRIPTION OF PLANNED WEU1 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 overdrilled to 20' bgs. then reg routed for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s ________________ _ 

y1. PLUGGING AND SEAUNG MAIERIALS; 

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 lo plug the well to land surface: ---------------­

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

. ~ ~ 
Proposed cement grout m~ . R · 5 gallons of water per 94 pound sack of Portland cement. 

Will the grout be: ___ b,atch-mixed and delivered to the site 

X mixed on site 

Well Plugging Plan 
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7) Grout additives rcctuested, and percent bv drv wei2ht relative to cement: 

8) Additional notes and calculations: 

N{A 

yn. ADDITIONAL INFORMATION; List additional infonnation below, or on separate sheet(s): 

t'Yli-2. was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

VUI. SIGNATUBE; 

I, fip:tYY>~ CbJ~SS , say that I have carefully read the foregoing Well Plugging Plan of 
Operations andy attach;ts, 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 arc true to the y est of my knowledge and belief. 

/~~2A::e= Date 

IX. ACTION OF THE STAIE 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 . ;;,lo dayof ~nc.e 

Tom Blaine P.E., New Mexico State Engineer 

B~~f? 
Well Plugging Plan 
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Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-sile or balch-
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive 1 percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval 1 - deepest Interval 2 Interval 3 - most shallow 
Nole: iflhe well is 

non-artesian and breaches 
only one aquifer, 

use only lhis column. 

NIA O' 

NIA 15' 

NIA 62 gal. 

NIA ~gal. u PI.:> ~ > 
z.f; GJM~ 

NIA NIA 
NIA 

NIA 

NIA 

NIA 

On site 
Bentonite 

5% 

NIA 

NIA 

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

interval. 

--

II 
: 
I 

' I 

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 

sealant required per 
interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 1 - deepest Interval 2 

I' 

NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

N/A 

NIA 

NIA 
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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-96137 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I alluvial well as tabulated 
below. On the Well Plugging Plan of Operations received May 13, 2016, lhe applicant stated that the well is no 
longer needed as the s1udy is completed. The applicant states that lhe casing will be pressure grouted with 5% 
bcn1oni1e enriched cement from total deplh 10 20 feel below ground surface (bgs) via tremie pipe. The well will 
then be overdrilled wilh a 9- inch (outside diameter) 4 'A (inside diameter) auger lo a minimum of 20 feel bgs. 
5% bentonile enriched cement will be used to fill the boring from 20 feet up to 2 feet bgs. The lop 2 feet will be 
lilied with concrete and mounded above the existing grade. S1atic water level is dry, according lo the applicant. 
There is no OSE record available for this test well. This lest 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 waler lo cement ratio can be reduced to 5.2 gallons of 
waler per 94 pound sack of Portland cement. 

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

Well Name Inside diam~1er Total deQth {feet) Latilude North Longitude West 
{incbes) 

RG-96137 
2 69' 35°51'38.369 -106°15'53.421 (MT-2) 

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

I. Water well drilling and well drilling activities, including well plugging, are regula1ed under 19.27.4 
NMAC, which requires any person engaged in the business of well drilling within New Mexico 10 
oblain a Well Driller License issued by the New Mexico Office of the S1a1e Engineer (NMOSE). 
Therefore, the firm of a New Mexico licensed Well Driller shall perform the well plugging. 

2. Placement of the sealanl within the well shall be by pumping through a tremie pipe extended lo near 
well bottom (based on sounding depth), and kepi 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 addi1ive in cement is allowed 
under NMOSE/ A WW A guidelines. Neither granular bentonite nor extended yield bentonite shall be 
mixed with cement. When supplementing a cement slurry with bentonile powder as requested, water 
demand for the mix increases at a rate of 0.65 gallons of water for each I% increment of bentonite 
bdwc (by dry weight cement) above fundamenlal water demand of 5.2 gallons water per 94-lb. sack of 
cement A 5% ben1onite/cemen1 slurry may therefore contain up 10 8.5 gallons of water 101al per 94-lb. 
sack of cement I annroximate 5-lb. benlonite incremenl. provided appropriale mixing order is 
maintained. 
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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-fcet bgs 
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 9" x 4 •,4" augers shall be pulled out 
of the hole in such a manner that allows the sealant to remain inside the auger al all times, thus 
providing displacement to prevent borehole collapse. The 9" x 4 1,4'' 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 .16 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 
Inside Diameter 

Total De(!th (feet) Volume (Cubic Feet! Volume (Gallons) 
llnchesl 

MT-2 2 49 1.07 8.00 

MT-2 (Auger Boring) 9 20 8.84 66.10 

Totals: 9.90 74.09 

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 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. 

IO. A Well Plugging Record (available at: htto://www.ose.state.nm.us/SI SI/Eorms/WD-11.o<lO 
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 87504-5!02), within 20 
days after completion of well plueging. Please attach a copy of these plueeing 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: 

2 
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WELL PLUGGING 
PLAN OF OPERATIONS 

• • e • I • e • a • • 8 I 8 e S I I • I e 

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

I. FILING FEE; There is no filing fee for this fonn. 

11. GENERAL I WELL OWNERSHIP; 

N/A BG- C}&/39,{mr.-N Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: 

Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

IQ. WELL DBIJ,J.ER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

Iy. WEl,L INFQRMAIION; 

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

I) GPS Well Location: 
MT-'3 

Latitude: _ 3__.5.__ __ deg, 51 
Longitude: - \QCo deg, 15 

min, l'f .Jfe'f sec 
min, 53. 9'1 J sec, NAD 83 

2) Reason(s) for plugging well: 

!No longer needed. Study completed. 

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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o____ If yes, provide additional detail, 

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

Static water level: ~ feet below land surface I feet above land surface (circle one) 

Depth of the well: _ 1__,1 _ __ feet 

WeU Plugging Plan 
Version: August 11, 2015 
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7) Inside diameter of innennost casing: ---"-----·inches. 

8) Casing material: _P_V_C _____________________________ _ 

9) The well was constructed with: 

n an open-hole production interval, state the open interval : -----------------

IXJ a well screen or perforated pipe, state the screened interval(s): _.f1T ..... ... -t---J4 ....... _' ________ _ _ 

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _Nl_A ________ _ 

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

12) 

otherwise sealed? No No If yes, please describe: 

Has all pumping equipment and associated piping been removed from the well? Yes 
remaining equipment and intentions to remove prior to plugging in Section VII of this fonn. 

If not, describe 

y, DESCRIPTION OF PLANNED WELi, 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 Jogs, 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 overdrilled to 20' bgs. then reg routed for the upper 20'. 

2} Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

YI. PLUGGING AND SEAUNG 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 ce@ grout (neat cement with 5% bentonite) 

Proposed cement grout mi~ 8 . 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 

Wea Plugging Plan 
Version: August 11, 2015 
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7) Grout additives reouested. and oercent by drv wcil!ht relative to cement: 

8) Additional notes and calculations: 

N/A 

yn. ADDITIONAL INFORMATION; List additional infonnation below, or on separate sheet(s): 

MT- 3 was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

I, say that I have carefully read the foregoing Well Plugging Plan of 
Operations and a attachm s, 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 thJ st ~fm~wledge and belief. 

6,J~t~.---::::= 
Date 

IX. ACTION OF THE STATE ENGINEER: 

This Well Pluggin;P8" of Operations is: 

__ / _A Apnnpnro~ved subject to the attached conditions. 
___ Not approved for the reasons provided on the attached letter. 

Witness my hand and official seal this Ol.;l day of_fa_......,.,..._b1<-..-_ __ _., Q o/,b 

Well Plugging Piao 
Venion: August 11, 2015 
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·1 

Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive I percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval 1 - deepest Interval 2 

NIA 

NIA 

NIA 

NIA / 

N/A N/A 
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

~gal. uP .fo 
~.s &..»~ 

On site 
Bentonite 

5% 

NIA 

N/A 

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

interval. 

,_ ---- - -

' I 

- -

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 1 - deepest Interval 2 

:1 

- - - -

NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

NIA 

Well Plugging 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-96139 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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 tremic pipe. The well will 
then be overdrilled with a 9- inch (outside diameter) 4 1A (inside diameter) auger to a minimum of 20 feet bgs. 
5% bentonite enriched cement will be used 10 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 wel1. 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 arc 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: Sec tabulated data. 

Well Name 
Inside diameter 

Total depth (feel} Latitude North Longitude West 
(inches) 

RG-96139 
2 74' 35°51'39.489 -106°15'53.893 (MT-3) 

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

I. Water well drilling and well drilling activities, including well plugging, arc 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/A WW A guidelines. Neither granular bentonite nor extended yield bentonite shall be 
mixed with cement. When supplementing a cement slurry with bentonile powder as requested, water 
demand for the mix increases at a rate of 0.65 gallons of water for each I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonite/cemcnl slurry may therefore contain up to 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-lb. bemonjte increment, provided appropriate mixing order is 
maintained. 

I 



The bcntonite shall be properly hydrated separately with its required increment of water, prior to being 
added into the cement mixture. If waler is otherwise added to the combination of dry ingredients or 
lhe dry bentonite blended into wet cement, the hardness and alkalinity imparted to the mix waler by 1he 
cement will restrict the ability of the bentonite powder 10 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-feel bgs 
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 9" x 4 W' augers shall be pulled out 
of the hole in such a manner that allows the sealant to remain inside the auger al all times, thus 
providing displacement to prevent borehole collapse. The 9" x 4 1.4" 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 .16 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. 

!iOlel 1 ~ii me 
la5itle lliamelec 

I1m I lle1ub Ueetl 
:llcil1.1me IQ.lbli; 

:ll12l1.1me !Gall12a5l llnd'IP~l ~ 
MT-3 2 54 1.18 8.81 
MT-3 (Auger 
Boring) 9 20 8.84 66.10 

Totals: 10.01 74.91 

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-fcet 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
stringenl procedure should be followed. This, in part, includes provisions regarding pre-authorization 
lo 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 
dependanl on personnel availability. 

10. A Well Plugging Record (available at: ht1g;//www.ose.-.tatc.nm.us/STST/Forms/WD-I 1.pdO 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Sanla Fe, NM 87504-5102), within 20 
days after complelion of well pluggin!?. Please attach a copy of lhese 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 aulhorized designee of the State Engineer: 

2 



WELL PLUGGING 
PLAN OF OPERATIONS 

e I • I I I I I • I I I • I 8 I I • I • I • • • I • 

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

I. FILING FEE; There is no filing fee for this fonn. 

II. GENERAL I WEl,L OWNERSHIP; ~ 
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A ().6 • 9, l"fo.f.ID:r-V 
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: meverett@lanl.gov 

Ill. WEU. DBll.LER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Seivices 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

Iy. WELld INFORMAIJQN; 

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

1) GPS Well Location: 

m-r-1-
Latitude: _ a ....... s.__ _ _ deg, _5...._.\ _ _ min, ?>9 .2 se sec 
Longitude: - (OC.. deg, 15 min, 1';2.013 sec, NAD 83 

2) Reason(s) for plugging well: 

INo longer needed. Study completed. 

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) 

S) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o____ If yes, provide additional detail, 

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

Static water level: --~"-"-l';;;;;;;;pp.......--feet below land surface/ feet above land surface (circle one) 

Depth of the well: _~_f::....~..__ __ feet 

Well Plugging Plan 
Version: August 11, 2015 
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7) Inside diameter of innennost casing: ______ inches. 

8) Casing material: _P_V_C _____________________________ _ 

9) The well was constructed with: 

D an open-hole production interval, state the open interval: -----------------

@ a well screen or perforated pipe, state the screened inlerval(s): _ , ,_1._·_-_1'-4...._' _ ____ ____ _ 

IO) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s __ ~If not, describe 
remaining equipment and intentions to remove prior to plugging in Section VIl of this form. 

V· 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. 

I) 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 overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

y1. Pl,UGGING AND SEAi.iNG MATERIAl.S: 

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

I) 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~ g . 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 
Version: August 11, 2015 
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7) Grout additives reauested. and oercent bv drv weil!ht relative to cement: 

8) Additional notes and calculations: 

f\)f fr 

yu. ADDITIONAL INFORMATION; List additional infonnation below, or on separate sheet(s): 

mr-4 was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

IX. ACTION OF mE 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 CJ,;( 

Tom Blaine P.E., New Mexico State Engineer 

By:f6--~-
Well Plugging Plan 

VCJSion: August 11, 201S 
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I 

Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive I percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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. 
- -

NIA O' 

NIA 15' 

NIA 62 gal. 

NIA -~gal. u.r to.~D 
l.s G~ 

N/A N/A 
NIA 

NIA 

NIA 

NIA 

On site 
Bentonite 

5% 

NIA 

NIA 

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. 

-

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 1 - deepest Interval 2 

I 

NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

N/A 

Well Plugging Plan 
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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 ben1onite 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-fcet bgs 
depth of actual overdrilling, the top of the 2-inch casing shall be severed within the bouom portion of 
the over-drilled hole prior to sealanl being placed within the ID of the augers. 

5. Sealant shall be kept up inside the augers during placement. The 9" x 4 1/.i" 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 9" x 4 'A'' 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 .16 gallons per foot. Theoretical volume of sealant required for abandonment of the 9" 
(outside) diameter auger boring is 2.3 gallons per foot. Total theore1ical volume of sealant required to 
fill the well is tabulated below. All cement mixture will contain no more than 5.2 gallons of waler per 
94 pound sack of cement. Total minimum amount of required sealant will be based on the sounding 
depth inside casing. 

Well Name 
Inside Diamgtgr 

Total De12th (feet} Volume (Cubic Feet} VQlume (Gallons} 
llnchesl 

MT-4 2 54 1.18 8.81 

MT -4 (Auger Boringl 9 20 8.84 66.10 

Totals: 10.01 74.91 

7. All surface completions (vaults) will be removed, if applicable. The top of the 2-inch casing will be 
severed within the bollom 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 lo 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 nuid 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, al least 48-hours in advance. NMOSE inspection will occur 
dependant on personnel availability. 

IO. A Well Plugging Record (available at: hup://www.ose.state.nm.us/STST/form'\/WD-l l.cxfO 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room I02, Santa Fe, NM 87504-5 !02), within 20 
days after completion of well plugging. Please auach a copy of these plul?l!ing 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: 

2 



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-96140 

The U.S. Department of Energy I Los Alamos National Laborarory has identified I alluvial well as labulated 
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant stated that the well is no 
longer needed as rhe study is completed. The applicant stales that the casing will be pressure grouted with 5% 
bentonire enriched cemenl from tolal depth to 20 feel below ground surface (bgs) via tremie pipe. The well will 
then be ovcrdrilled with a 9- inch (outside diameler) 4 1A (inside diameter) auger lo 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 applicanl. 
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 cemenl ratio can be reduced to 5.2 gallons of 
waler per 94 pound sack of Portland cement. 

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

Well Name 
Inside diameter 

Total de12th {feet} Latitude North Longitude West 
{inches} 

RG-96140 
2 74' 35°51'39.258 -106°15' 43.873 

(MT-4) 

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department 
of Energy I 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 Slate 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 lop 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 benlonite 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 al a rate of 0.65 gallons of water for each I% increment of benlonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-Jb. sack of 
cement. A 5% bentonite/cement slurry may therefore contain up 10 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-lb. bentonite increment. provided appropriate mixing order is 
maintained. 



·-

WELL PLUGGING 
PLAN OF OPERATIONS 

• • • a • I • I • I I I I I I I I I I I 

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

I. FJUNG FEE: There is no filing fee for this fonn. 

II. GENERAL I WELL OWNERSHIP; 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: 

Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: _N_e_w_M_e_x_ico _______ _ Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov ---------------------
Ill. WEU, DRJl,J,ER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

Iy. WELL INFORMATION; 

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

I) GPS Well Location: Latitude: _ _.3'""5 ___ deg, St min, 41.pt8 sec 

mcw~-s .sA Longitude: - I Ok deg, !Co min, ?I 578 sec, NAO 83 

2) Reason(s) for plugging well: 

!No longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section VII of this fonn 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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o ____ If yes, provide additional detail, 

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

Static water level: 31 · "\ 
Depth of the well: '31 · S 

,feet below land surface I feet above land surface (circle one) 

feet 

Well Plugging Plan 
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7) Inside diameter of innermost casing: ___ 3 ___ inches. 

8) Casing material: _P_V_C ____________________________ _ 

9) The well was constructed with: 

n an open-hole production interval, state the open interval: ----------------­

[><f a well screen or perforated pipe, state the screened interval( s ): 22 . 5- "32 . S ' 

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ If not, describe 
remaining equipment and intentions to remove prior to plugging in Section Vil of this form. 

y. DESCRIPTION OF PLANNED WELL PLUGGING; 

Nole: 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. 

I) 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 overdrilled to 20' bgs. then reg routed for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

y1. PLUGGING AND SEALING MATERIAi& 

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 mi~ SJ .S gallons of water per94 pound sack of Portland cement. 

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

X mixed on site 

Well Plugging Piao 
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7) Grout additives reauesled and oercent by dry weie.hl relative to cement: 

5 /, urm; n \tt., 

8) Additional notes and calculations: 

f\I /fr 

VII. ADDITIONAJ. INFOftMATIQN; List additional information below, or on separate sheet(s): 

mcwc;-ssA was used for measuring groundwater as part of a water·balance study. The 
study is complete. 

VIII. SIGNATURE; 

I, 7\Jfr'(n~ ~SS . , say that I have carefully read the foregoing Well Plugging Plan of 
Operations and attachms; 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 tho best of my knowledge and belief. 

/J 

J H.k/,. s / 13/l<o 
Date 

IX. ACTIQN OF THE STATE ENGINEER; 

n 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 2,;l day of =J;.ne .... . . Boll 

Tom Blaine P.E., New Mexico State Engineer 

By:r~~ 
Well Plugging Phm 

Version: August 11 , 201S 
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Top of proposed inlerval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive 1 
NIA 

requested 

Additive l percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval I - deepest Interval 2 

I 

- - -
NIA 

NIA 

NIA 

NIA 

N/A N/A 
NIA 

NIA 

NIA 

NIA 

-

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

-~gal. Up fofji? 
g.5 C~oh 

On site 
Bentonite 

5% 

NIA 

NIA 
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I 

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

interval. 

Ii 

-

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

Theoretical volume of 
NIA 

sealant required per 
interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 1 - deepest Interval 2 

·- - - -
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

NIA 

Well Plu&ging 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-96141 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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 1A (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 lop 2 feel will be 
filled with concrete and mounded above the existing grade. Static water level is 34.9 feet, 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 arc in close proximity to the wcll(s) that arc 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. 

We11 Name 
Inside diameter 

Total denth {feet) Latitude North Longitude West 
{inches) 

RG-96141 
3 37.5' 35°51' 44.618 -106°16'24.578 (MCWB- 5.5 A) 

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department 
of Energy I 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 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 kepi below top of the slurry column as the well is plugged 
from bottom-upwards in a manner lhat 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/A WW A guidelines. Neither granular bcntonite 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 al a rate of 0.65 gallons of water for each I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonitc/cement slurry may therefore contain up to 8.5 1mllons of water total ner 94-lb. 
sack of cement I approximate 5-lb. bentonite increment. provided appropriate mixing order is 
maintained. 



The bentonite shall be properly hydrated separately with its required increment of waler, 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 waler 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 3-inch well to the approximate 20~feet bags 
depth of actual overdrilling, the lop of the 3-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 'A'' 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 lo prevent borehole collapse. The 4 11.i" 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 3-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 
Inside Diameter 

Total Oel!th (feet) Volume (Cubic Feet) Volume [Gallons) 
llnchesl 

MCWB-5.SA 3 17.5 0.86 6.43 
MCWB·S.S A (Auger 
Boring) 9 20 8.84 66.10 

Totals: 9.69 72.52 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-inch casing will be 
severed within the bottom of the ovcrdrilled portion of the hole and will be backfilled with sealant lo 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. 

JO. A Well Plugging Record (available at: http://www.ose . .;tate.nm.us/STST/Foqns/WD- l l.OOO 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25102 • 407 Galisteo Street - Room I 02, Santa Fe, NM 87504-5102), within 20 
days after completion of weII pluirn:ing. Please attach a copy of these pluggine 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 Slate Engineer: 

2 



WELL PLUGGING 
PLAN OF OPERATIONS 

• I e • I • • • e • e I a e I I I I I I I 

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

I. FILING FEE; There is no tiling ree for this form. 

II. GENERAL I WEU1 OWNEBSQIP; ( 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A B6 ·'f'1~!.2{mc w8~5.S 
Name of well owner: Los Alamos National Laboratory 
Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

Ill. WELL DRIU,ER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

Iy. WELL INFOBMATJON; 

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

I) GPS Well Location: 
mcws-s.s ~ 

Latitude: _ 3=5 ___ deg, S I min, 14. l t 2 sec 
Longitude: -\OIQ deg, _.,l{e:m:;-. __ min, 25 . oQ3 sec, NAO 83 

2) Rcason(s) for plugging well: 

'No longer needed. Study completed. 

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? _N_o ____ If yes, provide additional detail, 

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

5) Static water level: ¢5 · '2..B feet below land surface I feet above land surface (circle one) 

6) Depth of the well: 31. 5 feet 

Well Plugging Plan 
Version: August II, 2015 

Page I ofS 



7) Inside diameter ofinnennost casing: ______ inches. 

8) Casing material: _P_V_C------------------------------
9) The well was constructed with: 

n an open-hole production interval, state the open interval: ----------------­

lXI a well screen or perforated pipe, state the screened interval(s}: 2 2 .5 - 3 2 . S 1 

IO) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ lfnot, describe 
remaining equipment and intentions to remove prior to plugging in Section V1I of this fonn. 

y. DESCRIPTION OF PLANNED WEJ,f, 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. 

I) 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 overdrilled to 20• bgs. then reg routed for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

VJ. PLUGGING AND SEALING MATERIAi& 

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 lo land surface: ---------------­

Type of Cement proposed: Bentonite ce~t grout (neat cement with 5% bentonite) 

Proposed cement grout ~ 2 · 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 reouested. and percent bv drv wei2ht relative to cement: 

5t. 

8) Additional notes and calculations: 

"'J fr 

-s. was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

"'-f'~u..o1c4~..f---' ........ "++w ....... "'--- ----' say that I have carefully read the foregoing Well Plugging Plan of 
Operations and ' attaclun s, 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. 

/J 

~ 5} 1~/ lfo 

IX. ACTION OF mE STATE ENGINEER; 

This Well Plugginj.Plan of Operations is: 

__ V_A Anpproved subject to the attached conditions. 
___ Not approved for the reasons provided on the attached letter. 

Witness my hand and official seal this _ _.,2~~--day of """"ifYru.... 

Date 

, {}Olk 

Well Plugging Pfau 
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I 

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

Bottom of proposed N/A 
interval of grout 

placement (ft bgl) 

Theoretical volume of N/A 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive 1 
N/A 

requested 

Additive 1 percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 
Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval I - deepest Interval 2 

I 

·- -
NIA 

N/A 

N/A 

NIA / 

N/A N/A 
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62gal. 

~gal. Up .J-o Q 
~.5 G~ 

On site 
Bentonite 

5% 

N/A 

NIA 

WcU 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 

- -- -

Top of proposed interval 
N/A 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

N/A 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 2 

- -
N/A 

N/A 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

NIA 

WcU Pluaging Plan 
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STATE OF NEW MEXICO 
OFFICE OF THE STATE ENGINEER 

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

Well Plugging Plan of Operations 
Conditions of Approval for RG-96142 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I alluvial well as tabulated 
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant slated 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 overdritled with a 9- inch (outside diameter) 4 1A (inside diameter) auger to a minimum of 20 feet bgs. 
5% bentonite enriched cement will be used to lill the boring from 20 feel up to 2 feet bgs. The top 2 feet will be 
filled with concrete and mounded above the existing grade. Static water level is 35.28 feel, 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 arc in close proximity to the well(s) that arc 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: Sec tabulated data. 

Well Name 
Inside diameter 

Total deuth {feet) Latitude North Longitude West 
{inches) 

RG-96142 
3 37.5' 35°51'44.112 -106°16'25.003 

(MCWB- 5.5 B) 

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department 
of Energy I 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 Stale 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 trcmie 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 cemcnl is allowed 
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended yield bentonitc 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 I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonite/ccment slurry may therefore contain up to 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-lb. bentonite increment. provided apuropriate mixing order is 
maintained. 



The bcntonite 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 3-inch well to the approximate 20-feet bags 
depth of actual overdrilling, the top of the 3-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 W' 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 W' 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 3-inch (inside) diameter we11 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 
Inside Diameter 

Total Deeth (feetl Volume (Cubic Feet) VQ1ume (Gallonsl 
finches) 

MCWB·S.S B 3 17.S 0.86 6.43 
MCWB-5.S B (Auger 
Boring) 9 20 8.84 66.10 

Totals: 9.69 72.52 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-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 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. 

JO. A Well Plugging Record (available at: ht112://www.osc.slale.nm.us/STST/Form.'i/\VD- l l.pdO 
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 we11 p!ul!ging. 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 Stale Engineer: 

2 



WELL PLUGGING 
PLAN OF OPERATIONS 

a e • I I I I I I I I I I I • I I I I I I I I 

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

I. FIJ.JNG FEE: There is no filing fee for this form. 

II. GENERAL I WEI.I. OWNERSHIP; Gt 
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: NIA P,G- 9'1'L.1~w6-'·· 
Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

DI. WEU. DRU.LEH INFORMATIQN; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

IV. WEI.I, INFORMATION; 

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

I) GPS Well Location: 
rrtc:we,- CP. '2. & 

Latitude: _ J!_fl..__ __ deg, _51 __ min, 41 . e5P> sec 
Longitude: -IOG. deg, lCo min, 2.J .788 sec, NAO 83 

2) Reason(s) for plugging well: 

'No longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section VII of th.is 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) 

5) 

6) 

Docs the well tap brackish, saline, or otherwise poor quality water? _N_o____ If yes, provide additional detail, 

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

Static water level: _ O~~· ~--feet below land surface I feet above land surface (circle one) 

Depth of the well: 32. · 5 feet 

Well Plugging Plan 
Version: August 11, 201 S 
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7) Inside diameter of innennost casing: __ 3 ____ inches. 

8) Casing material: _P_V_C _____________________________ _ 

9) The well was constructed with: 

D an open-hole production interval, state the open interval: -----------------

fXJ a well screen or perforated pipe, state the screened interval(s): _l,_"1_-~S_-_2-.':7._._,5..._' ______ _ 

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12} Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ lfnot, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this fonn. 

y. DESCRIPTION OF PIANNED 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 infonnation, 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 overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

y1. 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 

I) 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 ce~rout (neat cement with 5% bentonite) 

5) Proposed cement grout mi5 ~ 8 . 5 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 
Ver.;ion: August 11, 2015 
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7) Graul additives reQuested, and percent by dry weinht relative to cement: 

8) Additional notes and calculations: 

rJ/A 

yu. ADDITIONAi. INFQBMATION; List additional infonnation below, or on separate sheet(s): 

~Wlk <o. 2. B was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

/ Si;t '· fAPPlicant 

~\3,ll lo 
Date 

IX. ACTION OF THE SJATE 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 ~~ 

Tom Blaine P.E., New Mexico State Engineer 

~=/7S 
WeU Plugging Plan 

Version: August 11,2015 
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I 

Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive I percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 
Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval I - deepest Interval 2 

-
NIA 

NIA 

NIA 

NIA 

N/A N/A 
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

-~gal.~ 
g .5 G 

On site 
Bentonite 

5% 

NIA 

NIA 

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 

I 

Top of proposed interval 
N/A 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

N/A 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 2 

:·1 

N/A 

N/A 

NIA 

N/A 

Interval 3 - most shallow 

Note: ifthe well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

N/A 

NIA 

NIA 

Well Pluggins 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-96143 

The U.S. Department of Energy I 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 lo 20 feet below ground surface {bgs) via tremie pipe. The well will 
then be overdrilled with a 9- inch {outside diameter) 4 1A {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 arc in 
close proximity to the well(s) that arc 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: Sec tabulated data. 

Well Name 
Inside diameter 

Total de12th {feet} Latitude North Longitude West 
{inches) 

RG-96143 
3 37.5' 35°51'44.112 -106°16'25.003 (MCWB- 6.2 B) 

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department 
of Energy I 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 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/ A WW A 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-lb. sack of 
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-lb. 
sack of cement I a1212rmdmate 5-lb. bentonite increment, provided a1212ropriate mixing order is 
maintained. 

1 



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 3-inch well to the approximate 20-feet bags 
depth of actual overdrilling, the top of the 3-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 1A" 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 W' 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 3-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 
Inside Oiam!ilt!ilr 

Total DeQth (feet! Volume (Cubic Feetl Volume (Gallons! 
flnchesl 

MCWB·6.2B 3 17.5 0.86 6.43 

MCWB·6.2 B (Auger 

Boring) 9 20 8.84 66.10 

Totals: 9.69 72.52 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-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-fcet 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 morc­
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 al 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur 
dependant on personnel availability. 

JO. A Well Plugging Record (available at: hup://www.ose.state.om.us/STST/Forrns/WD- l l.pdO 
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 plu1?1?in1? 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: 

2 
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WELL PLUGGING 
PLAN OF OPERATIONS 

a • • • I • 8 • • • • I • I I I I I I I I I 

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

I. FU,ING FEE; There is no filing fee for this fonn. 

II. GENERAL I WELL OWNERSHIP; ~ 
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A B'· q'l'IC/{mcw&·'· 
Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 
Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

Ill. WELL DRIJ,J,ER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

Iy. WELL INFORMATION; 

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

I) GPS Well Location: 
(Y'lew&- ei, . '2 c,, 

Latitude: _ 3-,;:5:;..._ __ ,deg, _ S_l __ min, 11. ,51 S sec 
Longitude: - !Ofe deg, I Cp min, 21. en sec, NAO 83 

2) Reason(s) for plugging well: 

!No longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section VD 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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o____ If yes, provide additional detail, 

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

Static water level: __.Or?tt~~----feet below land surface I feet above land surface (circle one) 

Depth of the well: _ 1",,_2. __ .~S"-_feet 
Well Plugging Plan 

Version: August 11, 2015 
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7) Inside diameter of innennost casing: ______ inches. 

8) Casing material: _P_V_c ____________________________ _ 

9) The well was constructed with: 

0 an open-hole production interval, state the open interval: ----------------­

IX[ a well screen or perforated pipe, slate the screened interval(s): 2> 1 . 5 - 11. · S ' 

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s __ -'If not, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this fonn. 

V· DESCRIPTION OF PLANNED WEU, PI.UGGING; 

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

I) 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 overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

yI. PLUGGING ANP SEAi.ING MATERIALS; 

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

I) 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 ce~grout (neat cement with 5% bentonite) 

5) Proposed cement grout mix: H' ~ . ,,5 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 Pluggmg Plan 
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8) Additional notes and calculations: 

N/A 

~~....._.:..;..-.....- was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

y(ll. SJGNADJRE: 

I, ~ ~ =~ . , say that I have carefully read the foregoing Well Plugging Plan of 
OperatiOilSalld ~tta~ e~icl\ 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)' l c5fmy knowledge and belief. 

d/ ~ /7 4'13/llo 

IX. ACTION OF IRE STATE ENGINEER; 

This Well Plugging Plan of Operations is: 

--~-Approved subject to the attached conditions. 
___ Not approved for the reasons provided on the attached Jetter. 

Witness my hand and official seal this - ----<- 3..__day of -;J"M,n e .. 

Date 

Well Plugging Plan 
Version: August 11, 2015 

Page 3 ofS 



Top of proposed interval 
of grout placement (ft bgl) 

Bottom of proposed 
interval of grout 

placement (ft bgl) 

Theoretical volume of 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch· 
mixed and delivered? 

Grout additive I 
requested 

Additive I percent by dry 
weight relative to cement 

Grout additive 2 
requested 

Additive 2 percent by dry 
weight relative to cement 

NIA 

NIA 

NIA 

N/A 

NIA 

-

N/A 

NIA 

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

interval. 

Interval 1 - deepest Interval 2 

-
NIA 

N/A 

NIA 

NIA 

N/A N/A 
NIA 

NIA 

N/A 

NIA 

Interval 3 - most shalJow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

gal. 

On site 
Bentonite 

5% 

N/A 

NIA 

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

interval. 

Interval l - deepest 

I I 

·-

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 

sealant required per 
interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 2 

NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

NIA 

WcU Plugging 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-96144 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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 lo 20 feet below ground surface (bgs) via tremie pipe. The weU will 
then be overdrilled with a 9- inch (outside diameter) 4 1A (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 10 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 arc 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 10 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: Sec tabulated data. 

Well Name 
Inside diam!<t~[ 

Total de[!th {feet) Latitude North Longitude West 
{inches) 

RG-96144 
3 42.5' 35°51'41.815 -106°16'21.822 

(MCWB- 6.2 C) 

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

I. Water well drilling and well drilling activities, including well plugging, arc 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 Stale 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 lop of lhe slurry column as the well is plugged 
from bollom-upwards in a manner that displaces the standing waler column. 

3. The use of up to 6% pure bcntonite powder ("90 barrel yield") as an additive in cement is allowed 
under NMOSE/A WW A 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 al a rate of 0 .65 gallons of water for each I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-lb. bentonite increment. [!rovided a(![!ropriate mixing order is 
maintained. 



The bcntonite 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 3-inch well to the approximate 20-fcet bags 
depth of actual overdrilling, the top of the 3-inch casing shall be severed within the bottom portion of 
the over-drilled hole prior to sealant being placed wilhin the ID of the augers. 

5. Sealant shall be kept up inside the augers during placement. The 4 W' x 9" augers shall be pulled out 
of the hole in such a manner that allows the sealant 10 remain inside the auger al all times, thus 
providing displacement to prevent borehole collapse. The 4 1.4" x 9" augers may nol be pulled out of 
the hole prior to the sealant being placed. 

6. Theorelical volume of sealant required for abandonment of the 3-inch (inside) diameler 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 
Inside Diamet~r 

Total De11th (feet) Volume (Cubic Ei:i:U Volume (Gallons! 
I Inches I 

MCWB-6.2C 3 22.5 1.10 8.26 

MCWB-6.2 C (Auger 
Boring) 9 20 8.84 66.10 

Totals: 9.94 74.36 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-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-fcel will be filled with concrete to surface. 

8. Should the NMED, or another regulalory 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 
10 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 al 505-827-6120, al least 48-hours in advance. NMOSE inspection will occur 
dependant on personnel availability. 

IO. A Well Plugging Record (available at: http://www.ose.state.nm.uvSTST/Forms/WD-l l.pdO 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25102 • 407 Galisteo Strcel · Room 102, Santa Fe, NM 87504-5l02), within 20 
days after completion of well plU!!!!in!!. Please allach a copy of these plugging conditions. 

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

_____________ ______________ Date: --------
Ramona Martinez, NMOSE District 6, Waler Rights Division 
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I I I 

WELL PLUGGING 
PLAN OF OPERATIONS 

a • I • • 8 • I • I e • e e a I I • 

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

I. FILING FEE; There is no filing fee for this fonn. 

II. GENERAL I WEl.L OWNEBSHIP; ' Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A BG -%/~{me~.'· S 
Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667·5931 E-mail: meverett@lanl.gov 

Ill. WEI.I. DRILLER INfOBMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

Iy. WEl,L 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: 

mcwe,-G·S c. 
Latitude: _ ... 3 .... 5.._ __ deg, DI 
Longitude: - ICCe _ deg, I(,, 

min, 4<l.190 sec 
min, 18.013 sec, NAD 83 

2) Reason(s) for plugging well: 

'No longer needed. Study completed. 

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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o ____ If yes, provide additional detail, 

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

Static water level: 0~ 

Depth of the well: +2. 5 

feet below land surface I feet above land surface (circle one) 

feet 

Well Plugging Plan 
Vmion: August 11, 2015 
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7) Inside diameter of innermost casing: __ 3 ____ .inches. 

8) Casing material: _P_V_C _____________________________ _ 

9) The well was constructed with: 

D an open-hole production interval, state the open interval: -----------------

CR] a well screen or perforated pipe, state the screened interval(s): ...;2~1_, • ..,,,5.,__-_3"""'7,&.,.:...5-..' ____ ___ _ 

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ If not, describe 
remaining equipment and intentions to remove prior to plugging in Section VD of this fonn. 

y, DE,SCRIPIION 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. 

I) 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 overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______ ________ _ 

yr. PLUGGING AND SEAi.iNG MATEBIAl.S; 

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

I) 

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 scalant(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 mi~ Z . sJlif} 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 
Version :Augus111,2015 
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7) Grout additives reauested. and percent bv drv wei~ht relative to cement: 

5/ P&tn1itE 

8) Additional notes and calculations: 

Vo. ADDITIONAL INFOIJMATION; List additional information below, or on separate sheet(s): 

mcwp.-'z -5 c. was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

I, , say that I have carefully read the foregoing Well Plugging Plan of 
Operations and ny attach nts, 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 i:ny knowledge and belief. 

I /J 

Date 

IX. ACTION OF THE STAIE ENGINEER; 

This Well Plugging Plan of Operations is: 

~proved subject to the attached conditions. 
___ Not approved for the reasons provided on the attached Jetter. 

Witness my hand and official seal this-2..._$.__ __ day of ~ t,, . ,;lolk 

Tom Blaine P.E., New Mexico State Engineer 

By'~M·f%9 
Well Plugging Plan 

Version: August 11, 2015 
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' 

Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive 1 
NIA 

requested 

Additive 1 percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval 1 - dee.pest Interval 2 

NIA 

NIA 

NIA 

NIA _,.,. 

N/A N/A 
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

o· 

15' 

62 gal. 

fli:Qial. ~"is e 
i .s~ 

On site 
Bentonite 

5% 

NIA 

NIA 

Well Plugging Piao 
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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 

, ·1 

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 2 

-

NIA 

N/A 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

N/A 

NIA 

Well Pl11ggiog 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-96145 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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 lhat the casing will be pressure grouted with 5% 
benlonite enriched cement from tolal depth to 20 feet below ground surface (bgs) via tremic pipe. The well will 
lhen be overdrillcd with a 9- inch (outside diameter) 4 1A (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 arc 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: Sec tabulated data. 

Well Name 
Inside diameter 

Total denth (feet} Latitude North Lonl!itudc West 
(inches} 

RG-96145 
3 42.5' 35°51'40.490 -106°16'18.043 (MCWB- 6.5 C) 

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

I. Water well drilling and well drilling activities, including well plugging, arc 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 bcntonite powder ("90 barrel yield") as an additive in cement is allowed 
under NMOSE/AWWA guidelines. Neither granular bentonite nor extended yield bcntonite 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 I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonitc/ccment slurry may therefore contain up to 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-lb. bentonite increment, provided appropriate mixing order is 
maintained. 

1 



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 bentonile 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 3-inch well to the approximate 20-fcet bags 
depth of actual ovcrdrilling, the top of the 3-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 kepi up inside the augers during placement. The 4 W' 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 1A" x 9" augers may not be pulled out of 
the hole prior lo the sealant being placed. 

6 . Theoretical volume of sealant required for abandonment of the 3-inch (inside) diameter well is 
approximately .37 gallons per f 001. Theoretical volume of sealant required for abandonment of the 9" 
(outside) diameter auger boring is 2.3 gallons per f 001. 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 waler 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 

Total De11th (feet} Volume (Cubic F!:!lll Volume (Gallons! 
finches\ 

MCWB·6.5C 3 22.5 1.10 8.26 
MCWB-6.5 C {Auger 

Boring) 9 20 8.84 66.10 

Totals: 9.94 74.36 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-inch casing will be 
severed within the bottom of the overdrillcd portion of the hole and will be backfilled with sealant to 2 
feet bgs. The remaining 2-feel 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: hun://www.osc.s1a1e.nm.u'i/STST/FormVWD- l l.pdO 
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 plueeing. Please attach a copy of these plueginl! 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 designec of the State Engineer: 

2 
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WELL PLUGGING 
PLAN OF OPERATIONS 

• I I a t I e I I 8 I e e I I e I I • I I a I I I • 

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

I. FILING FEE; There is no filing fee for this form. 

II. GENERAL I WEJ,L OWNERSHIP; G 
Existing Office of the State Engineer POD Number (Well Number) for well lo be plugged: N/A {1C- 9'1 'tQ linc.wB-( 
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: meverett@lanl.gov 

Ill. WEU. DRILi.ER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

IV. WEl.L 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: 
MC.wt; - tO ·SD 

Latitude: _ 3.A-5_.,_ __ deg, 51 
Longitude: :iOCe deg, ' (p 

min, al. 282 . sec 
min, 13·"'113 sec, NAO 83 

2) Reason(s) for plugging well: 

'No longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section VII of this fonn 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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o ____ If yes, provide additional detail, 

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

Static water level: -"~""""""i'F""--feet below land surface I feet above land surface (circle one) 

Depth of the well: _+ ... 2 ... · _. 5,_ __ feet 

Well Plugging Plan 
Version: August 11, 2015 
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7) Inside diameter of innennost casing: __ 3_~ ___ inches. 

8) Casing material: _P_V_c _____________________________ _ 

9) The well was constructed with: 

10) 

11) 

12) 

D an open-hole production interval, state the open interval: - --------- --- - - -­

[?(] a well screen or perforated pipe, state the screened interval{s): 31 . 5 - j-Z . 5' 

What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ Ifnot, describe 
remaining equipment and intentions to remove prior to plugging in Section Vil of this form. 

y. DE8CWPTION 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 tremle pumped from bottom to top of well casing. Well will then 
be overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

YI. PLUGGING AND SEALING MATERIAl.S; 

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 mix: ~ 0 . .@ gallons of water per 94 pound sack of Portland cement. ~o. 

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

X mixed on site 

WcU Plugging Plan 
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7) Grout additives reQuested and percent bv drv weight relative to cement: 

s-; ~rtnn \rt 

8) Additional notes and calculations: 

tJ(A 

yn. ADDITIONAL INFQRMAIION; List additional infonnation below, or on separate sheet(s): 

mn~-ro.s D was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

IX. ACTION OF THE STAIE ENGINEER; 

___ 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 ~ UJ'\4l.c 

Date 

I (22 c \ lo 

Well Plugging Plan 
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Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed N/A 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive 1 percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval l - deepest Interval 2 

' 

NIA 

NIA 

N/A 

NIA 
/ 

NIA NIA 
NIA 

NIA 

N/A 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

~al. Up }o 0 
i .5 cJ-Uons. 

On site 
Bentonite 

5% 

N/A 

NIA 

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

interval. 

Interval I - deepest 

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 

sealant required per 
interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 2 

'I 

NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

NIA 

Well Pluggin& 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-96146 

The U.S. Department of Energy I Los Alamos Na1ional Laboralory has identified I alluvial well as 1abula1ed 
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicanl s1a1ed !hat lhe well is no 
longer needed as lhe s1udy is completed. The applicant states !hat the casing will be pressure grouted with 5% 
ben1onite enriched cemenl from lotal depth to 20 feet below ground surface (bgs) via tremie pipe. The well will 
!hen be overdrillcd with a 9- inch (outside diameter) 4 'A (inside diameter) auger to a minimum of 20 feet bgs. 
5% bentonitc enriched cemenl will be used to fill !he boring from 20 feel up to 2 feel bgs. The lop 2 feel will be 
filled wilh concrete and mounded above the existing grade. S1a1ic water level is dry, according lo 1he applicant. 
There is no OSE record available for this tesl well. This tesl well was used for measuring groundwater as par! of 
a water balance study. The s1udy is complete and the well is no longer needed. Existing active wells thal 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 lo cement ratio can be reduced lo 5.2 gallons of 
water per 94 pound sack of Porlland cement. 

Location: Los Alamos, New Mexico. 
Approximalc well coordinales: See tabulated data. 

Well Name 
Inside diameler 

To1al deglh {feet} Latitude Norlh Longiludc Wes! 
{inches} 

RG-96146 
3 42.5' 35°51' 40.38.282 -106°16'19.443 

(MCWB- 6.5 D) 

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

I. Water well drilling and well drilling ac1ivi1ies, 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 lhe State Engineer (NMOSE). 
Therefore, lhe firm of a New Mexico licensed Well Driller shall perform lhe well plugging. 

2. Placement of lhe sealant wilhin the well shall be by pumping through a tremic pipe cx1ended 10 near 
well bottom (based on sounding deplh), and kept below lop of lhe 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/ A WW A guidelines. Nei1hcr granular ben1onite nor extended yield bcntonite shall be 
mixed wi1h cement When supplementing a cement slurry with bentonite powder as reques1ed, waler 
demand for lhe mix increases al a rate of 0 .65 gallons of water for each 1 % increment of bentoni1e 
bdwc (by dry weight ccmenl) above fundamenlal waler demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% benlonite/cement slurry may therefore conlain up to 8.5 gallons of waler total per 94-lb. 
sack of cemenl I a1212roximate 5-lb. ben1oni1c incremenl. nrovided agpropriate 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 bcntonite 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 3-inch well to the approximate 20-fcet bags 
depth of actual overdrilling, the top of the 3-inch casing shall be severed within the bottom portion of 
the over-drilled hole prior 10 sealant being placed within the ID of the augers. 

5. Sealant shall be kept up inside the augers during placement. The 4 'A'' 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 limes, thus 
providing displacement to prevent borehole collapse. The 4 W' 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 3-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 welt 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 

TQtal Oegth (feet! Volume (Cubic Feet! VQlume (Gallons) 
llnchesl 

MCWB-6.5 D 3 22.S 1.10 8.26 
MCWB-6.S D (Auger 
Boring) 9 20 8.84 66.10 

Totals: 9.94 74.36 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-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-fcet 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 nuid 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 onsitc. NMOSE witnessing may be requested during normal work hours by calling the District 6 
NMOSE Office at 505-827·6 I 20, at least 48-hours in advance. NMOSE inspection will occur 
dependant on personnel availability. 

10. A Well Plugging Record (available at: httn:l/www.ose.c;tatc.nm.us/STST/Forms/WD-J l.od O 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25 !02 - 407 Galisteo Street - Room !02, Santa Fe, NM 87504-5102), within 20 
days after completion of well plugging. Please attach a copy of these plu1?1?ing 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 designec of the State Engineer: 
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Tom Blaine, P.E. 
State Engineer 

June 27, 2016 

STATE OF NEW MEXICO 
OFFICE OF THE STATE ENGINEER 

SANTA FE 

CONCHA ORTIZ Y PINO BLDG. 
POST OFFICE BOX 25102 
130 SOUTH CAPITOL 
SANTA FE, NEW MEXICO 87S04·5102 
(SOS) 827·6091 
FAX: (SOS) 827·3806 

U .S Department of Energy/ Los Alamos National Laboratory 
CIO Mark Everett 
P.O Box 1663 
Los Alamos, NM 87545 

Re: Plugging Plan of Operation, LANL Wells RG-96151 thru RG-96159 

Greetings: 

After a review of the Well Plugging Plan of Operations submitted on May 13, 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, 

~na Martinez 
Water Rights 

Enclosure 
cc: file 



WELL PLUGGING 
PLAN OF OPERATIONS 

• a • I I I I a a e • I • I a e I • e I • I e e I 8 9 e 

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

I. FIUNG FEE: There is no filing fee for this fonn. 

II. GENERAL I WELL OWNERSHIP; 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: 

Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

111. WELL DRJU,ER INFORMATIQN: 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

JV. WELi, 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: 

mcwf>-<o.5 E, 

Latitude:-~-· · _5._ _ _ deg, 5' 
Longitude: - I 0'2 deg, I Co 

2) Reason(s) for plugging well: 

'No longer needed. Study completed. 

min, 38.153 sec 
min, 19 .9 eco . sec, NAD 83 

3) Was well used for any type of monitoring program? Yes If yes, please use section Vil of this fonn 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? _N_o____ If yes, provide additional detail, 

f"'luding anolytic.J results and/or laboralooy report(s): 

5) Static water level: :'tfo . J3 feet below land surface I feet above land surface (circle one) 

6) Depth of the well: 50 feet 

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

8) Casing material: _P_V_C _____________________________ _ 

9) The well was constructed with: 

10) 

11) 

12) 

n an open-hole production interval, state the open interval: -----------------

P<J a well screen or perforated pipe, state the screened interval(s): _25_· _-_4_....5 ... -_' _ ________ _ 

What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ lfnot, describe 
remaining equipment and intentions to remove prior to plugging in Section vn of this form. 

V· DESCRJPTION 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 overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s ________________ _ 

YI, PLUGGING AND SEAUNG MATERIAIS; 

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 mi~ 8 S~allons of water per 94 pound sack of Portland cement. 

Will the grout be: ___ b.atch-mixed and delivered to the site 

X mixed on site 

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

8) Additional notes and calculations: 

tJ//t 

1L:..:llo_.l.i..-.-_.......,,"-- was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

I, • say that I have carefully read the foregoing Well Plugging Plan of 
Operations and y attach nts, 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 t°Je best

1 

o!.!l'y knowledge and~elief. 

;fh~ f)}J~} !{a ., 
Date 

IX. ACTIQN OF THE STATE ENGINEER; 

This Well Pluggin~an 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 _ _.-.-_0-UV..-.--------· Qg/~ . _ • 

Well Plugging Plan 
Version: Augus111, 2015 
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Top of proposed interval N/A 
of grout placement (ft bgl) 

Bottom of proposed N/A 
interval of grout 

placement (ft bgl) 

Theoretical volume of N/A 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
N/A 

requested 

Additive I percent by dry -
weight relative to cement 

N/A 
Grout additive 2 

requested 

N/A 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval l - deepest Interval 2 

-
N/A 

N/A 

N/A 
! 

N/A 

N/A N/A 
N/A 

N/A 

N/A 

N/A 

Interval 3 - most shallow 

I 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

,,,--.., 
~gal. Up .J-o(J}!:J-
. 8.5 G~S" 

On site 
Bentonite 

5% 

N/A 

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

interval. 

- --

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA 

Proposed abandonment 
sealant (manufacturer and 

trade name) 

Interval 1 - deeoest Interval 2 

I 

-
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

NIA 

Well Plugging 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-96151 

The U.S. Department of Energy I 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 10 20 feel below ground surface (bgs) via tremie pipe. The well will 
then be overdrilled with a 9- inch (outside diameter) 4 1A (inside diameter) auger to a minimum of 20 feel bgs. 
5% bentonite enriched cement will be used to lill the boring from 20 feet up to 2 feet bgs. The top 2 feet will be 
tilled with concrete and mounded above the existing grade. Static water level is 46.39 feel, according 10 the 
applicant. There is no OSE record available for this test well. This lest well was used for measuring 
groundwater as part of a water balance sludy. The study is complete and the well is no longer needed. Existing 
active wells thal are in close proximily 10 the well(s) 1ha1 are 10 be abandoned could possibly have 
communication during cementing operations. To reduce the likelihood of this scenario, 1he water 10 cement 
ratio can be reduced to 5.2 gallons of waler per 94 pound sack of Porlland cement. 

Localion: Los Alamos, New Mexico. 
Approximale well coordinates: See 1abula1ed data. 

Well Name 
Inside diameter 

Total deglh {feet} Latitude North Longitude West 
{inches} 

RG-96151 
3 so· 35°51'38.753 -106°16'19.986 (MCWB-6.5 E) 

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

I. Water well drilling and well drilling ac1ivi1ics, including well plugging, arc regulated under 19.27.4 
NMAC, which requires any person engaged in the business of well drilling within New Mexico 10 
oblain a Well Driller License issued by the New Mexico Office of the Stale Engineer (NMOSE). 
Therefore, lhe 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 10 near 
well bouom (based on sounding depth), and kept below lop 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/A WW A guidelines. Neither granular bentonite nor extended yield bcntonite 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 I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonite/cement slurry may therefore contain ug lo 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-lb. bentonite increment. provided appropriate mixine order is 
maintained. 



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

4. Upon completion of plugging of the lower portion of the 3-inch well to the approximate 20-feet bags 
depth of actual overdrilling, the top of the 3-inch casing shall be severed within 1he bottom portion of 
the over-drilled hole prior to sealanl being placed within the ID of the augers. 

5. Sealant shall be kept up inside the augers during placement. The 4 1/.i" x 9" augers shall be pulled out 
of the hole in such a manner lhat allows the sealant lo remain inside the auger al all times, thus 
providing displacement to prevenl borehole collapse. The 4 lf.i'' x 9" augers may not be pulled out of 
the hole prior lo the sealanl being placed. 

6. Theorelical volume of sealant required for abandonment of the 3-inch (inside) diameler 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 fool. 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 fllillII!: 
Inside Diil!IIS:ti:r 

I1;2ti1I 1:!1:12tb IU:i:U 
Volu!Ill: !Cybjc 

V12h.1w1: !~illhm5l Uacbe5 I Feet I 

MCWB-6.5 E 3 30 1.47 11.02 

MCWB-6.5 E (Auger 
Boring) 9 20 8.84 66.10 

Totals: 10.31 77.11 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-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 nu id from the borehole during or related to 1he 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 al 505-827-6120, al least 48-hours in advance. NMOSE inspection will occur 
dependant on personnel availability. 

JO. A Well Plugging Record (available at: hupJfwww.ose.statc.o_m.us/STST/Forms/WQ..LLgdO 
itemizing actual abandonment process and materials used shall be filed with the Stale Engineer 
(NMOSE, P.O. Box 25102 - 407 Galistco Street - Room 102, Santa Fe, NM 87504-5102), within 20 
days afler completion of well plu1rnin1?. 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: 

2 
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WELL PLUGGING 
PLAN OF OPERATIONS 

• I • I • I • I I I I I I I 9 I I I I I I I I I 

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

I. FIUNG FEE; There is no filing fee for this form. 

II. GENERAL I WELL OWNERSHIP; ~ 
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A 8'- 9,152..Cth'.:"'6- •. () 
Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 _________________ ~----------
City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

ID. WELL DBIU.ER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

IV. WEU. 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: 

"1C.WP,- ~.(p 
Latitude: __.3 .......... S...__ _ _ deg, .5 l 
Longitude: -Jo<.o deg, fw 

min, ~. 571·. sec 
min, 17.10(, sec, NAD 83 

2) Reason(s) for plugging well: 

'No longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section VII of this fonn 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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o ____ If yes, provide additional detail, 

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

Static water level: -~--"ff----·feet below land surface I feet above land surface (circle one) 

Depth of the well: _ _ +Q.,_.·._ _ _ _ feet 

Well Plugging Plan 
Version: August II, 2015 

Page I ofS 



7) Inside diameter of innennost casing: ______ inches. 

8) Casing material : _P_V_c _____________________________ _ 

9) The well was constructed with: 

D an open-hole production interval, state the open interval: ----------------­

- J><l a well screen or perforated pipe, state the screened inlerval(s): -· ..,3,.,.3 ...... -_1 ........ B.""-'----------

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s __ ... Ifnot, describe 
remaining equipment and intentions to remove prior to plugging in Section VIl of this fonn. 

V· 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 infonnation, such as geophysical logs, that are necessary to adequately describe the proposal. 

I) 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 overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

fl. PI.UGGING 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 

I) 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) 

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

X mixed on site 

Well Plugging Plan 
Vasion: August ll,201S 

Page 2 ofS 



7) Grout additives reauesled and oercent bv drv weil!ht relative to cement: 

8) Additional notes and calculations: 

NIA 

yu. ADDITIONAi. INFORMATION; List additional information below, or on separate sheet(s): 

!1XWP.- G. .<o was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

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 ,,,;;>./ day or_1;: ..... • ..... •~-~------· Q olb 
Tom Blaine P.E., New Mexico State Engineer 

Well Pl11i:giog Plan 
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Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive 1 percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 
Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval I - deepest Interval 2 

I 

- -

NIA 

NIA 

NIA 

NIA 

N/A N/A 
NIA 

NIA 

NIA 

NIA 

-

-

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

-~gal.2~~ 

On site 
Bentonite 

5% 

NIA 

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

interval. 

- -

- -

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval I - deepest Interval 2 

J 

- . 

NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column . 

NIA 

NIA 

NIA 

NIA 
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The bentonite shall be properly hydrated separately with its required increment of water, prior lo being 
added into the cement mixture. If water is otherwise added to the combination of dry ingredients or 
the dry bcntonite blended into wet cement, the hardness and alkalinity imparted to the mix water by the 
cement will restrict the ability of the bcntonite 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 3-inch well to the approximate 20-fcet bags 
depth of actual overdrilling, the top of the 3-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 W' 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 W' 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 3-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. 

Wi:ll t:lawi: 
la:iidi: 12iami:ti:c I1m I 121: 1Ub l~i:ll 

~121 umi: lt:ubii; 
~12lum1: l~all12a:il /lnt:hP~I J:ppt\ 

MCWB-6.6 3 28 1.37 10.28 

MCWB-6.6 (Auger 
Boring) 9 20 8.84 66.10 

Totals: 10.21 76.38 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-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 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, al least 48-hours in advance. NMOSE inspection will occur 
dependant on personnel availability. 

JO. A Well Plugging Record (available at: hup://www.osc.~tatc.nm. us/STST/Forms/WD- l l.pdO 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25l02 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20 
days after completion of well plul!ginl!. Please attach a copy of these plUl!l!inl! 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 designec of the State Engineer: 

2 



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 RGw96152 

The U.S. Department of Energy I 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 staled that the well is no 
longer needed as the study is completed. The applicant states that the casing will be pressure grouted with 5% 
bcntonite enriched cement from total depth lo 20 feel below ground surface (bgs) via tremie pipe. The well will 
then be overdrilled with a 9- inch (outside diameter) 4 1A (inside diameter) auger 10 a minimum of 20 feet bgs. 
5% bcntonite 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 arc in 
close proximity to the wcll(s) that arc lo 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: Sec tabulated data. 

Well Name 
Inside diameter 

Total de~lh (feet} Latitude North l..of!l!itudc West (inches} 
RG-96152 

3 48' 35°51'38.574 -106°16'17.706 (MCWB-6.6) 

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

I. Water well drilling and well drilling activities, including well plugging, arc 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 lo 6% pure bentonite powder ("90 barrel yield" ) as an additive in cement is allowed 
under NMOSE/A WWA guidelines. Neither granular bentonite nor extended yield bcntonite shall be 
mixed with cement. When supplementing a cement slurry with bcntonitc powder as requested, waler 
demand for the mix increases at a rate of 0.65 gallons of waler for each I% increment of benlonile 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonile/cemcnt slurry may therefore contain up lo 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-lb. bentonite increment, provided appropriate mixing order is 
maintained. 



WELL PLUGGING 
PLAN OF OPERATIONS 

t S I • • a • I • I • a • • I • a a • I • I I a 

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

J, FILING FEE; There is no filing fee for this form. 

II. GENERAL I WELL OWNERSHIP; 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: NIA p,&- g'LSI{1nC1A8-7A) 
Name of well owner: Los Alamos National Laboratory 
Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

Ill. WEU. DRILLER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

Iy. WEIL JNFOBMATION; 

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

1) GPS Well Location: 
rncwe,-,A 

Latitude: _ 3_..S.__ _ _ deg, 5 l 
Longitude: - i oCQ deg, 1i£q 

2) Reason(s) for plugging well: 

'No longer needed. Study completed. 

min, ~12G\ sec 
min, 12 . <oz p, sec, NAD 83 

3) Was well used for any type of monitoring program? Yes If yes, please use section VIl 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? _N_o____ If yes, provide additional detail, 

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

5) Static water level: 4"'\ .15 feet below land surface I feet above land surface (circle one) 

6) Depth of the well: 52 feet 

Well Plugging Plan 
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7) Inside diameter of innermost casing: ___ 3 ___ inches. 

8) Casing material: _P_V_C _____________________________ _ 

9) The well was constructed with; 

0 an open-hole production interval, state the open interval: -----------------

IXJ a well screen or perforated pipe, state the screened interval(s): _2=-7.._-_4....._7._' _ _ _ _ _ ___ _ _ 

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s __ _.Ifnot, 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 overdrilled to 20' bgs. then reg routed for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s ___ ___ ____ ___ _ _ _ 

YI· PLUGGING AND SEALJNG MATERIALS; 

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

l) 

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 mi~ ! . s@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 reauested. and oercent bv drv wei2ht relative to cement: 

8) Additional notes and calculations: 

rvlft 

yn. ADDITIONAL INfORMATION; List additional information below, or on separate sheet(s): 

01Q..tXb - 1 A was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

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 Jetter. 

Witness my hand and official seal this . ~ day of __ ~_ ........... ::;::i . ....... -. ___ _,. Rcfi 

Tom Blaine P.E., New Mexico State Engineer 

By'~~J%1? 
Well Plugging Plan 

Version: August 11, 2015 
Page 3 ofS 



-

I 

Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive 1 percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval 1 - deepest Interval 2 

NIA 

NIA 

NIA 

NIA 
~ 

NIA N/A 
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non·artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62gal. 

~al. Up ./-o (¥.j 
g.5 .... n , -

On site 
Bentonite 

5% 

NIA 

NIA 
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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 

-- - -

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 2 

I I 

- ·- -
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

NIA 
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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-96153 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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 stales that the casing will be pressure grouted with 5% 
bcntonite enriched cement from total depth to 20 feet below ground surface (bgs) via trcmic pipe. The well will 
then be overdrilled wilh a 9- inch (outside diameter) 4 1A (inside diameter) auger to a minimum of 20 feet bgs. 
5% bentonite enriched cement will be used lo lill thc 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 44.75 feet, 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 arc in close proximity to the wcll(s) that arc 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: Sec tabulated data. 

Well Name 
Inside diameter 

Total de11th (feet) Latitude North Lonl!itudc West (inches) 
RG-96153 

3 52' 35°51'38.429 -106°16'13.628 (MCWB-7 A) 

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department 
of Energy I 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 Engineer (NMOSE). 
Therefore, the lirm 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 lremie 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/A WW A 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 I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonile/cemenl slurry may therefore contain up to 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-lb. bentonite increment. 11rovided appropriate mixing order is 
maintained. 

1 



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 waler by the 
cement will restrict lhe ability of the benlonite powdt:r 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 3-inch well to the approximate 20-fcet bags 
depth of actual overdrilling, the top of the 3-inch casing shall be severed within 1he botlom 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 'A'' 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 'A'' 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 3-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 fool. Total theoretical volume of sealant required 10 
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. 

Wi:ll r:lami: 
lnsjde pjameter 

Iata I Di:atb !li:i:U 
Yolyme (Cubic 

Yalumi: (~allaa:il 
""l"h .. i; l Will. 

MCWB-7 A 3 32 1.57 11.75 

MCWB-7 A (Auger 

Boringl 9 20 8.84 66.10 

Totals: 10.41 77.85 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-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 s1ringen1 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, inspeclion, 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 nol be required, but shall be facili1a1ed if a NMOSE observer 
is onsitc. NMOSE witnessing may be rcquesled during normal work hours by calling the District 6 
NMOSE Office al 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur 
dependant on personnel availability. 

JO. A Well Plugging Record (available al: http://www.ose.slatc .nm.us/STST/Forms/WD-Jl.pdO 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25102 • 407 Galislco Street - Room I02, Santa Fe, NM 87504-5102), within 20 
days after completion of well plugginl!. Please attach a copy of these plugging conditions. 

The NMOSE Well Plugging Plan of Operations da1ed May 13, 2016, with annotation, is hereby approved with 
the aforesaid conditions applied, when signed by an authorized designee of lhe State Engineer: 

2 



WELL PLUGGING 
PLAN OF OPERATIONS 

• I e • I • I • I I • I • I • I I • I • I I I • • I 

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

I. FIUNG FEE: There is no filing fee for this form. 

II, GENERAL I WELL OWNERSHIP; 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: 

Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_B_o_x_1_6_6_3 ___ ~------------------------
City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

III. WEJ,1, DRJLJ,ER INFOSMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

IV, WEl1L INFORMATION; 

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

I) GPS Well Location: 
mcw~-'1e, 

Latitude: _ -"135,. . ._ _ __ .deg, 5 1 
Longitude: - JOlo deg, t (o 

2) Reason(s) for plugging well: 

'No longer needed. Study completed. 

min, 3J. 'a25 sec 
min, •3. J°'4t.. sec, NAD 83 

3) Was well used for any type of monitoring program? Yes If yes, please use section VIl 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? _N_o ____ If yes, provide additional detail, 

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

5) Static water level: 41 . 3'"1 feet below land surface I feet above land surface (circle one) 

6) Depth of the well: "1f> feet 

Well Plugging Plan 
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7) 

8) 

9) 

10) 

11) 

12) 

Inside diameter of innennost casing: __ 3 ____ inches. 

Casing material: _P_V_C _______________________________ _ 

The well was constructed with: 

n an open-hole production interval, state the open interval: -----------------

(5(J a well screen or perforated pipe, state the screened interval(s): .... 3-3..__-_4~?, ....... ' _ ______ __ _ 

What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ lf not, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this form. 

y. DESCRJPTION OF PLANNED WELL PLUGGINGj 

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. 

I) 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 overdrilfed to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s ________________ _ 

y1. 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 

I) 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 CerJ1ent with 5% bentonite) 

S) 

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 drv weieht relative to cement: 

8) Additional notes and calculations: 

NIA 

VII. AQDITIONAL INFORMATION; List additional information below, or on separate sheet(s): 

mcw(2 - 7 e, was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

ym. SIGNATURE; 

I, ~~ fl.1~$(.. . . , say that I have carefully read the foregoing Well Plugging Plan of 
Operations and a attachlJlt;, 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.i;>fmy knowledge and belief. 

,/~ 0Jl3/ I" . 
Signature of Applicant Date 

IX. ACTIQN OF mE STATE ENGINEER; 

This Well Plu~n 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 2f/ dayof __ Au,__unL_. _ ____ _,, ;;lo// 

Tom Blaine P.E., New Mexico State Engineer 

8~~7 
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Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive I percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval 1 - deepest Interval 2 

NIA 

NIA 

NIA 

NIA / 

N/A N/A 
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 
Nole: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

~gal. {).~:.£~ ) 
3 ,5 t::". ans-

On site 
Bentonite 

5% 

NIA 

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

interval. 

- Interval l - deepest Interval 2 Interval 3 - most shallow 

Note: if the well is 
11 non-artesian and breaches 
II only one aquifer, 

use only this column. 
- - ·- - -- -

Top of proposed interval 
NIA NIA NIA 

of sealant placement 
(ft bgl) 

NIA NIA NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA NIA NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA NIA NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Well Pl11ggio11 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-96154 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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 1A (inside diameter) auger to a minimum of 20 feet bgs. 
5% bentonite enriched cement will be used lo 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 44.39 feet, 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 arc 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: Sec tabulated data. 

Well Name 
Inside diameter 

Total denth {feet) Latitude North Longitude West 
(inches) 

RG-96154 
3 48' 35°51'37 .625 -106°16'13.706 (MCWB- 7 B) 

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department 
of Energy I 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 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 bcntonite powder ("90 barrel yield") as an additive in cement is allowed 
under NMOSE/A WW A guidelines. Neither granular bentonite nor extended yield bcntonile shall be 
mixed with cement. When supplementing a cement slurry with bentonile powder as requested, water 
demand for the mix increases al a rate of 0.65 gallons of water for each I% increment of benlonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons waler per 94-lb. sack of 
cement. A 5% bentonitc/ccmcnt slurry may therefore contain up lo 8.5 gallons of waler total per 94-lb. 
sack of cement I approximalc 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 lo yield as expected, resulting in excess free 
water in the slurry and enhanced cemenl shrinkage upon curing. 

4. Upon completion of plugging of the lower portion of the 3-inch well to the approximate 20-feet bags 
depth of actual overdrilling, the top of the 3-inch casing shall be severed within 1he bouom portion of 
the over-drilled hole prior lo sealant being placed within the ID of the augers. 

5. Sealant shall be kept up inside the augers during placement. The 4 'A'' x 9" augers shall be pulled out 
of the hole in such a manner that allows the sealant to remain inside the auger al all times, thus 
providing displacement to prevent borehole collapse. The 4 1.4" 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 3-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. 

Wi:ll ~ami: 
!osjde Diameter 

I12ta I t!i:i;itb (fi:i:tl 
Volume (Cubic 

Val umi: !!:3a 11120~ l llnrhPd Feetl 

MCWB-7 B 3 28 1.37 10.28 
MCWB-7 B I Auger 
Boring) 9 20 8.84 66.10 

Totals: 10.21 76.38 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-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 10 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.stale.nm.us/STST/Forms/WD- LLpdO 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room I 02, Santa Fe, NM 87504-5 I02), 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 dcsignee of the State Engineer: 

2 



WELL PLUGGING 
PLAN OF OPERATIONS 

I • I I I I I • I I I I I I a I I I I I I • 

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

I. FU.ING FEE: There is no filing fee for this form. 

II. GENERAJ. I WELL OWNERSQIP: ~ 
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A P,(; -~'l.S.S tiru:w&-7.V 
Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

Ill. WELL DRU.I.ER INFORMATION: 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: W0-1458 Expiration Date: 10-31-2016 

IV. WELL INFORMATION; 

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

I) GPS Well Location: 
me.we,- ., · 1. 

Latitude: 35 
Longitude: - 1 OCo 

deg, 51 min, a.z + fttfa sec 
deg, IC. min, ' · 331 sec, NAD 83 

2) Reason(s) for plugging well: 

!No longer needed. Study completed. 

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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o____ If yes, provide additional detail, 

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

Static water level: L'6 . f S 

Depth of the well: 1<p 

feet below land surface I feet above land surface (circle one) 

feet 

WcU Plugging Plan 
Version: August 11, 2015 
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7) Inside diameter of innennost casing: __ 3 ____ inches. 

8) Casing material: _P_V_c _____________________________ _ 

9) The well was constructed with: 

n an open-hole production interval, state the open interval: -----------------

rvt 51-1 1' li'J a well screen or perforated pipe, state the screened interval(s): --"'-'---'-'------------

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12} Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ Ifnot, describe 
remaining equipment and intentions to remove prior to plugging in Section VIl of this fonn. 

V· DESCRIPTION OF PLANNED WEI.I. Pl,UGGING; 

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 infonnation, such as geophysical logs, that arc 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 overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s ___________ ____ _ 

yI. PLUGGING AND SEAUNG MATERIAIS; 

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 scalant(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) 

6) Will the grout be: ___ b,atch-mixed and delivered to the site 

X mixed on site 

Well Plugging Plan 
Version: August 11, 2015 
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7) Grout additives reauestcd. and oercent bv drv wei2ht relative to cement: 

8) Additional notes and calculations: 

tJ{ ft 

yg. ADDITIONAi. INFORMATION; List additional information below, or on separate sheet(s): 

mc;wp, - J . '2.. was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

IX. ACTION OF THE STATE ENGINEER; 

This Well Pluggin~n of Operations is: 

___ /"--A Anppmroved subject to the attached conditions. 
___ Not approved for the reasons provided on the attached letter. 

Witness my hand and official seal this 27( day of __ ~_--_,_.c:.04< ..... '"'--- - -"' Q D/(, 

Tom Blaine P.E., New Mexico State Engineer 

By.;7~ 
Well Plugging Plan 

Vi:rsioo: August 11 , 2015 
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I 

Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement {ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive I percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval I - deepest Interval 2 

-
NIA 

NIA 

NIA 

NIA -
N/A N/A 

NIA 

NIA 

NIA 

.NIA 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

-
~al. Up ~ t2ft 

9..5&~-;-

On site 
Bentonite 

5% 

NIA 

NIA 

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 -- --
Note: ifthe well is 

non-artesian and breaches 
., only one aquifer, 

use only this column. 
~ - - -

Top of proposed interval 
NIA NIA NIA 

of sealant placement 
(ft bgl) 

NIA NIA NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA NIA NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA NIA NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Well Pl11ggiDg Plan 
Version : August II, 20IS 
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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-96155 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I alluvial well as tabulated 
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant slated 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 ovcrdrillcd with a 9- inch (outside diameter) 4 'A (inside diameter) auger lo 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 68.15 feet, according to the 
applicant. There is no OSE record available for this test well. This lest 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 arc in close proximity 10 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: Sec tabulated data. 

Well Name 
Inside diameter 

Total de12th {feel} Latitude North Lonl!itudc West {inches) 
RG-96155 

3 76' 35°51'37.846 -106°16'6.334 
(MCWB-7.2) 

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

I. Water well drilling and well drilling activities, including well plugging, arc 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 lhe 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 trcmie pipe extended to near 
well bottom (based on sounding depth), and kepi below lop 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 lo 6% pure bentonite powder ("90 barrel yield") as an additive in cement is allowed 
under NMOSE/A WW A guidelines. Neither granular bentonitc nor extended yield bentonite shall be 
mixed with cement. When supplementing a cement slurry with bentonite powder as requesled, water 
demand for the mix increases at a rate of 0.65 gallons of water for each I% increment of bentonile 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonite/cemcnt slurry may therefore contain up to 8.5 gallons of water tolal 12er 94-lb. 
sack of cement I a1212roximate 5-lb. bentonitc increment. 12rovided ap12ro12riate mixinl! order is 
main1ained. 



The bentonite shall be properly hydrated separately with its required increment of waler, 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 bcntonite 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 3-inch well to the approximate 20-fcet bags 
depth of actual overdrilling, the top of the 3-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 1A" 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 'A'' 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 3-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 
Inside Diameter 

Total De!;!th (feetl Vol um!:: f Cubic Feet) VQlume (Gallonsl 
llnchesl 

MCWB-7.2 3 56 2.75 20.56 
MCWB-7.2 (Auger 
Boring) 9 20 8.84 66.10 

Totals: 11.58 86.66 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-inch casing will be 
severed within the bottom of the overdrilled portion of the hole and will be back Iii led 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 al 505-827-6120, at least 48-hours in advance. NMOSE inspection will occur 
dependant on personnel availability. 

10. A Well Plugging Record (available at: hun://www.ose.state.nm.u~SIST/Forms/WD- 11.odO 

itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25l02 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20 
days after completion of well plu1rning. Please attach a copy of these pluegine 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: 

2 



WELL PLUGGING 
PLAN OF OPERATIONS 

a • I I I I I • I I I e I • I I • I I I I I • I I I I I 

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

I. FIUNG FEE; There is no filing fee for this form. 

II. GENERAL I WELL OWNERSHIP; GJ;> 
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A BG-q,15,lfucWB.-')JV 
Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

Ill. WEU1 DRJJ.1,EB INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

IV. WEl.L 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: _ .... 3...,S _ _ _ deg, S t min, 3'. f 93 sec 
IY\C»J P> - C\A Longitude: -.fa.Ga deg, 1 S min, 2J a<o1 sec, NAO 83 

2) Reason(s) for plugging well: 

'No longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section VU of this fonn 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) 

S) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o ____ If yes, provide additional detail, 

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

Static water level: ~ feet below land surface I feet above land surface ( ci rel e one) 

Depth of the well: _ ;....;,,.;:;5;....__ __ fcet 

Well Plugging Plan 
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7) Inside diameter ofinnennost casing: ___ 3=-___ inches. 

8) Casing material: _P_V_C _____________________________ _ 

9) The well was constructed with: 

n an open-hole production interval, state the open interval: -----------------

r.vl r::."' -10' [6l a well screen or perforated pipe, state the screened interval(s): _r.,.)\J"""""''-----------------

IO) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ Ifnot, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this fonn. 

V. 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 
technicaJ infonnation, 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 overdrilled to 20' bgs. then reg routed for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

YI· PLUGGING AND SEAi.ING MATERIAI.S; 

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) 

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

X mixed on site 

Well Plugging Plan 
Version: August II , 2015 
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7) Grout additives reauested and lll"fCent bv drv weieht relative to cement: 

8) Additional notes and calculations: 

NII+ 

yu. ADDITIONAI, INfORMAIION; List additional information below, or on separate sheet(s): 

INY.a· ia.- q !f was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

I, , say that I have carefully read the foregoing Well Plugging Plan of 
Operations and y attachm s, which are a part hereof; that I am familiar with the rules and regulations of the State 
Engineer pertai ng 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. 

j/t3/lle 
I 

IX. ACTION OF mE STAIE ENGINEER; 

This Well Plugging Plan of Operations is: 

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

Witness my hand and official seal this -27-" day of _ _ -. ... o_ya_ 'Cc-..- --• Q~~ 

Tom Blaine P.E., New Mexico State Engineer 

Well Plugging Plan 
Version: August II , 2015 
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Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval ' 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive 1 
NIA 

requested 

Additive 1 percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 
Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval l - deepest Interval 2 

I 

NIA 

NIA 

NIA 

NIA -

N/A N/A 
NIA 

NIA 

NIA 

NIA 

I 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

-
~al. Upf.o~ 

8 .5 G.JJ.2~.s 

On site 
Bentonite 

5% 

NIA 

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

interval. 

--
- --

Ii 

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

loterval l - deepest Interval 2 

11 

NIA 

NIA 

NIA 

N/A 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

N/A 

N/A 

NIA 
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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-96156 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I alluvial well as tabulated 
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant staled !hat !he well is no 
longer needed as the study is compleled. 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 1A (inside diameter) auger to a minimum of 20 feet bgs. 
5% bentonile enriched cement will be used lo fill the boring from 20 feel up to 2 feet bgs. The top 2 feel will be 
lilied with concrete and mounded above the existing grade. Static waler 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 arc 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: Sec tabulated data. 

Well Name 
Inside diameter 

To1al den1h (feet} Latilude North Longitude West 
(inches} 

RG-96156 
3 75' 35°51'39.193 -106°15'27.867 (MCWB-9 A) 

Specific Plugging Conditions of Approval for I monitoring well for the U.S. Department 
of Energy I 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 !he business of well drilling within New Mexico to 
obtain a Well Driller License issued by !he 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 tremic 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/A WW A guidelines. Neither granular bentonile nor extended yield bcntonitc shall be 
mixed with cement. When supplementing a cement slurry with bcntonite powder as requested, water 
demand for the mix increases at a rate of 0.65 gallons of water for each I% increment of bcntonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 1mllons of water total per 94-Jb. 
sack of cement I annroximate 5-lb. bentonite increment. provided appropriate mixing order is 
maintained. 

I 



The bentonite shall be properly hydrated separately with its required increment of water, prior lo being 
added into the cemenl mixlure. If waler is 01herwise added to the combination of dry ingredients or 
lhe dry bentonite blended inlo wet cement, the hardness and alkalinily imparted to lhe mix water by 1he 
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 3-inch well to the approximate 20-feel bags 
depth of actual overdrilling, the lop of the 3-inch casing shall be severed within the bottom portion of 
the over-drilled hole prior to sealant being placed within the ID of lhe augers. 

5. Sealant shall be kept up inside the augers during placement. The 4 1A" 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 
lhe hole prior to the sealant being placed. 

6. Theoretical volume of sealant required for abandonment of the 3-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 cemenl mixlure will contain no more than 5.2 gallons of water per 
94 pound sack of cement. Total minimum amounl of required sealant will be based on the sounding 
deplh inside casing. 

Well Name 
Inside Diameter 

Total De11th (feet} Volume (Cubic Eeetl Volume {Gallons! 
finches I 

MCWB-9 A 3 SS 2.70 20.20 
MCWB-9 A (Auger 

Boring} 9 20 B.84 66.10 

Totals: 11.S4 86.29 

1. All surface complelions (vaults) will be removed, if applicable. The top of the 3-inch casing will be 
severed within the bouom of lhe overdrilled portion of the hole and will be backfilled wilh sealant to 2 
feel bgs. The remaining 2-feet will be filled with concrete to surface. 

8. Should the NMED, or anolher regulatory agency sharing jurisdiction of lhe project authorize, or by 
regulation require a more stringent well plugging procedure than herein acknowledged, lhe more­
stringent procedure should be followed. This, in part, includes provisions regarding pre-authorizalion 
to proceed, contaminant remediation, inspeclion, pulling/perforating of casing, or prohibition of free 
discharge of any fluid from the borehole during or related 10 the plugging process. 

9. NMOSE witnessing of the plugging will nol be required, but shall be facilitaled if a NMOSE observer 
is onsitc. NMOSE witnessing may be requested during normal work hours by calling the Districl 6 
NMOSE Office at 505-827-6120, at least 48-hours in advance. NMOSE inspeclion will occur 
dependant on personnel availability. 

IO. A Well Plugging Record (available al: httQ://www.ose.o;t<1lc.nm.u~/STST/Forms/WD-l l.pdO 
itemizing actual abandonment process and materials used shall be filed wilh lhe State Engineer 
(NMOSE, P.O. Box 25102 - 407 Galis1eo Streel - Room 102, Santa Fe, NM 87504-5 !02), within 20 
days after completion of well plu1rnjng. Please attach a copy of these plug1?ine 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: 
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WELL PLUGGING 
PLAN OF OPERATIONS 

I • e I I I I I a I I • a I I I I I I I • I I I I I I I I 

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

I. FIUNG FEE; There is no filing fee for this fonn. 

II. GENERAL I WEl.L OWNERSHIP; 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: 

Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

ID. WEltL DRIJ.J,ER INfORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

IV. WELi, JNFORMATION; 

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

)) GPS Well Location: 
mcwe,- ~e, 

Latitude: as 
Longitude: - 1oc. 

deg, Sl min, 37.ft'tt sec 
deg, IC. min, 2S . ·fQ:i sec, NAD 83 

2) Reason(s) for plugging well: 

!No longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section VU of this fonn 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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o ____ If yes, provide additional detail, 

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

Static water level: Wjt feet below land surface I feet above land surface (circle one) 

Depth of the well: ......... f'A"""""' _ __ feet 

WeU Plugging Piao 
Version: August I I, 2015 
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7) 

8) 

9) 

10) 

11) 

12) 

Inside diameter of innennosl casing: __ 3_· ___ inches. 

Casing material: _P_V_C--------------------------------
The well was constructed with: 

D an open-hole production interval, state the open interval: -----------------

[SJ: .. a well screen or perforated pipe, state the screened interval(s): ..;:5::;.5~_-_J....,.:S...._' _____ ___ _ _ 

Whal annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ lfnot, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this fonn. 

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 lop with a tremie 
pipe, a detailed diagram of the well showing proposed final plugged configuration shall be attached, as well as any additional 
technical infonnation, such as geophysical logs, that arc necessary to adequately describe the proposal. 

I) 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 overdrilled to 20' bgs. then reg routed for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

VI. PLUGGING AND SEAi.iNG MA'[ERIALS; 

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

I) 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% ber:>tonite) 

5) 

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

X mixed on site 

Well Plugging Plan 
Version. August 11, 201S 
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7) Grout additives reauested. and oerccnt bv drv wei2ht relative to cement: 

8) Additional notes and calculations: 

N/ft 

yu. ADDITIONAi. INFQRMATION; List additional information below, or on separate sheet(s): 

(!)C.:UJe,- g & was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

I, , say that I have carefully read the foregoing Well Plugging Plan of 
Operations and y attach ts, 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 arc true lo thcr.J6fm~-knowledge and belief. 

t/L,{,~ 5/ 13( ICo 

IX. ACTION OF THE STATE ENGINEER; 

This Well Plugging Ian 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 ::Z?/ day of =:t'tN2e-

Date 

Well Plugging Plan 
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Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive 1 
NIA 

requested 

Additive I percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval 1 - dee,oest Interval 2 

ii 

NIA 

NIA 

NIA 

NIA -

N/A N/A 
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

I use only this column. 

O' 

15' 

62 gal. 

~al. u,, +{;__~ 
<J.5 ,._ ,,'!~ 

On site 
Bentonite 

5% 

NIA 

NIA 

Well Plugging Plan 
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TABLE 8 - For plugging intervals that will employ approved non-cement based sealant(s). Start with deepest 

interval. 

---

-

Top of proposed interval 
N/A 

of sealant placement 
(ft bgl) 

N/A 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

N/A 
Theoretical volume of 

sealant required per 
interval (gallons) 

N/A 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 1 - deepest Interval 2 

N/A 

N/A 

N/A 

N/A 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

N/A 

N/A 

N/A 

N/A 

Well Plugging Plan 
Version: Augus111,2015 

Page S ofS 



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-96157 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I alluvial well as tabulated 
below. On the Well Plugging Plan of Operations received May 13, 2016, the applicant staled that the well is no 
longer needed as the study is completed. The applicant slates that the casing will be pressure grouted with 5% 
bcntonilc enriched cement from total depth 10 20 feet below ground surface (bgs) via trcmic pipe. The well will 
then be overdrillcd with a 9- inch (outside diameter) 4 1A (inside diameter) auger to a minimum of 20 feet bgs. 
5% bcntonitc 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 lest 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 arc in 
close proximity lo the wcll(s) that arc 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: Sec tabulated data. 

Well Name 
Inside diameter 

Total de[!lh (feet) Latitude North 1,.onl!itudc West 
(inches} 

RG-96157 
3 80' 35°51'37.841 -106°16'28.524 

(MCWB-9 B) 

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

I. Water well drilling and well drilling activities, including well plugging, arc 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 trcmie 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 bentonitc powder ("90 barrel yield") as an additive in cement is allowed 
under NMOSE/A WW A guidelines. Neither granular bentonite nor extended yield bentonite shall be 
mixed with cement. When supplementing a cement slurry with bentonite powder as requested, waler 
demand for the mix increases al a rate of 0.65 gallons of water for each I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonite/ccmenl slurry may therefore contain up to 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-lb. bentonite increment, provided approprialc mixing order is 
maintained. 



The bcntonitc shall be properly hydrated separately with its required incrcmcni or 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 or plugging of the lower portion of the 3-inch well to the approximate 20-feet bags 
depth of actual overdrilling, the top of the 3-inch casing shall be severed within the bouom portion of 
the over-drilled hole prior to sealant being placed within the ID of the augers. 

5. Sealant shall be kepi up inside the augers during placement The 4 'A'' 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 'A'' 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 3-inch (inside) diameter well is 
approximately .37 gallons per foot. Theoretical volume or sealant required for abandonment of the 9" 
(outside) diameter auger boring is 2.3 gallons per foot. Total theoretical volume or 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 

Total Oe11th (feet} Volume {Cubic FeeU Volume (Gallons} 
llnchesl 

MCWB·9 B 3 60 2.95 22.03 
MCWB-9 B (Auger 

Boringl 9 20 8.84 66.10 

Totals: 11.78 88.13 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-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 nuid from the borehole during or related lo 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.osc.state .nm.us/STST/Forms/WD~ l l.p<ll) 
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), wi1hin 20 
days after completion of well plu1!l!inl!. Please auach a copy of these plu!!l!inl! 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: 
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WELL PLUGGING 
PLAN OF OPERATIONS 

• e • I I • I • 8 I • I I • • I I I I e I I e I I I I 

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

I. FU.ING FEE; There is no filing fee for this fonn. 

II. GENEBAL I WEU. OWNERSHIP; 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: 

Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

Ill. WEI.I. DBJU,ER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

IV. WELL INFORMATION; 

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

l) GPS Well Location: 

rncwe,-1.4 A 
Latitude: -""".3"""5'--__ deg, 5' 
Longitude: - & C<o deg, l Ce 

min, aa. (q \:1 sec 
min, 2 .S 27 sec, NAD 83 

2) Reason(s) for plugging well: 

'No longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section VII of th.is fonn 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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o____ If yes, provide additional detail, 

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

Static water level: _ ()2"'1~ .. «""--- feet below land surface I feet above land surface (circle one) 

Depth of the well: _ 1,_o _____ feet 

Well Plugging Plan 
Version: August 11,2015 
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7) Inside diameter of innermost casing: __ 3a:;;.. ___ inches. 

8) Casing material: _P_V_C _____________________________ _ 

9) The well was constructed with: 

0 an open-hole production interval, state the open interval: -----------------

12<1 a well screen or perforated pipe, state the screened interval(s): _4 ........ 5_-.... fo .... ... 5-.' ----------

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s __ -"If not, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this form. 

y. DESCRIPTION OF PLANNED WELL PI.VGGING; 

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 overdrilled to 20' bgs. then reg routed for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

yr. PI.UGGING AND SEALING MAJERJAl.S; 

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

I) 

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 scalant(s), complete and attach Table B. 

Theoretical volume of grout required to plug the well to land surface: ---------------­

Type of Cement proposed: Bentonite c~t grout (neat cement with 5% bentonite) 

Proposed cement grout m~ )> · 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 
Ver.;ion: August 11 , 2015 
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7) Grout additives requested, and percent by dry weieht relative 10 cement: 

8) Additional notes and calculations: 

N/fr 

yu. ADDITIONAi, INFORMATION; List additional information below, or on separate sheet(s): 

mcwf)-7."t A was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

I, . , say that I have carefully read the foregoing Well Plugging Plan of 
Operations and n attac ts, which are a part hereof; that I am familiar with the rules and regulations of the State 
Engineer pertai · g 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 arc true to the best of my knowledge and belief. 

iit!d/J;- . . 

IX. ACTION OF THE SIATE 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 27 dayof ~ne: . Qo/£ 

Tom Blaine P.E., New Mexico State Engineer 

Byy~~-j? 

Well Plugging Plan 
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Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive I percent by dry ~ 

weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval l - deepest Interval 2 

-
NIA 

NIA 

NIA 

NIA 

N/A N/A 
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

.~gal. :1Jo ~ G _.M'IS 

On site 
Bentonite 

5% 

NIA 

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

interval. 

·-- Interval 1 - deeoest 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 N/A 

of sealant placement 
(ft bgl) 

N/A NIA N/A 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

Theoretical volume of 
N/A N/A N/A 

sealant required per 
interval (gallons) 

NIA N/A N/A 
Proposed abandonment 

sealant (manufacturer and 
trade name) 
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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-96158 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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 ovcrdrilled with a 9. inch (outside diameter) 4 1A (inside diameter) auger to a minimum of 20 feet bgs. 
5% bcntonitc 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 arc in 
close proximity to the well(s) that arc 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: Sec tabulated data. 

Well Name 
Inside diameter 

Total dc11th {feet) Latitude North Longitude West 
(inches) 

RG-96158 
3 70' 35°51'38.614 ·106°16'2.527 (MCWB- 7.4 A) 

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

I. Water well drilling and well drilling activities, including well plugging, arc regulated under 19.27.4 
NMAC, which requires any person engaged in the business of well drilling within New Mexico lo 
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 bouom (based on sounding depth), and kept below top of the slurry column as the well is plugged 
from bouom-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 cemenl is allowed 
under NMOSE/A WW A 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 I% increment of bentonitc 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% benlonite/cement slurry may therefore contain u11 to 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5·1b. bentonite increment. provided appropriate mixinl! order is 
maintained. 

1 



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 bcntonite 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 3-inch well lo the approximate 20-fect bags 
depth of actual overdrilling, the lop of the 3-inch casing shall be severed within the bottom porlion 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 1.4" 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 rhe 3-inch (inside) diameter well is 
approximalely .37 gallons per foot. Theoretical volume of sealant required for abandonment of the 9" 
(outside) diameter auger boring is 2.3 gallons per fool. 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 waler 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 

Total De12th (feet} Volume {Cubic Feet! VQlume (Gallons} 
I Inches I 

MCWB·7.4A 3 so 2.45 18.36 
MCWB-7.4 A (Auger 
Boring) 9 20 8.84 66.10 

Totals: 11.29 84.46 

7. All surface completions (vaults) will be removed, if applicable. The lop of the 3-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-fcct 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 onsile. NMOSE witnessing may be requesled during normal work hours by calling lhe 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.osc.stmc.nm.us/STST/Forms/WD.: 11.[l<lO 
ilemizing actual abandonment process and materials used shall be filed with the Slate Engineer 
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20 
days after completion of well plu!!l!ing. Please auach a copy of these plU!!!!inl! condi1ions. 

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 designce of the State Engineer: 
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WELL PLUGGING 
PLAN OF OPERATIONS 

• a I • • I • I I a • I • • I I 8 I I I • a I I I I I I 

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

I. FILING FEE; There is no filing fee for this fonn. 

II. GENERAL I WELL OWNEBSHIP: @ 
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A (tG- 9,JSq{Jrcwg -7.'(~ 
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: meverett@lanl.gov 

III. WELL DRJU,ER INFORMATION: 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

ll'. 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: 

mcwe.- 1 .1 (; 
Latitude: _ .... ~ ... 5...__ __ .deg, 5 1 
Longitude: - IOG::> deg, _.J Ce 

min, AJ. O t:> sec 
min, 2 . 2 15 sec, NAD 83 

2) Reason{s) for plugging well: 

'No longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section VIl of this fonn 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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o____ If yes, provide additional detail, 

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

Static water level: --~""91't---·feet below land surface I feet above land surface (circle one) 

Depth of the well: __ .,~o..._ ____ feet 

Well Plugging Plan 
Version: August 11, 2015 
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7) Inside diameter of innermost casing: ____ 3 ___ inches. 

8) Casing material: _P_V_C _____________________________ _ 

9) The well was constructed with: 

0 an open-hole production interval, state the open interval: -----------------

J,5<1 a well screen or perforated pipe, stale the screened interval(s): _1...LJl5....._-_,.,(g....._.5..._' ________ _ 

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ Ifnot, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this form. 

y, DESCRIPTION OF PJ,ANNED 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 overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

YI· PUJGGING AND SEAUNG MATERIAi& 

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 ce@ grout (neat cement with 5% bentonite) 

Proposed cement grout mi~ j, S gallons of water per 94 pound sack of Portland cement 

Will the grout be: ___ batch·mixed and delivered to lhe site 

X mixed on site 

Well Plugging Plan 
Version: August II, 2015 
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7) Grout additives reauested and oercent by drv wei!!ht relative to cement: 

8) Addilional notes and calculations: 

NIA 

yn. ADDITIONAL INFORMATION; List additional information below, or on separate sheel(s): 

I~·, -"'t & was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

I, say that I have carefully read the foregoing Well Plugging Plan of 
Operations and y attach ts, which are a part hereof; that I am familiar with the rules and regulations of the State 
Engineer pertaining to the pugging 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 kn wledge and belief. 

{(i[ 5) K~l H2 
Date 

IX. ACTION OF THE STATE ENGINEER; 

This Well Pluggin~lan of Operations is: 

_ ...:;/_A Apoproved subject to the attached conditions. 
___ Not approved for the reasons provided on the attached Jetter. 

Witness my hand and official seal this :27 day of ""1k..nt . , .{J o/C 

Tom Blaine P.E., New Mexico State Engineer 

By~bh--f%')? 
Well Plugging Pinn 

Vmion: August II , 201S 
Pagc3 ors 



Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch· 
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive I percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval I - deeoest Interval 2 

NIA 

NIA 

NIA 

NIA ..,.,,,... 

N/A N/A 
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non·artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

_,,.,--... 

~gal. Llp ~ 
'i 5 G~Of\S . 

On site 
Bentonite 

5% 

NIA 

NIA 

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

interval. 

I 

Top of proposed inlerval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placemen! 
(ft bgl) 

NIA 
Theoretical volume of 

sealant required per 
interval {gallons) 

NIA 
Proposed abandonment 

sealant {manufacturer and 
trade name) 

Interval 1 - deepest Interval 2 

' 

NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Nole: if lhe well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

N/A 

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-96159 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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 ovcrdrilled with a 9- inch (outside diameter) 4 'A (inside diameter) auger to a minimum of 20 feel 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 arc in 
close proximity to the well(s) that arc 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 lo 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 diameter 
Total depth {feet} Latitude North Longitude West 

(inches} 
RG-96159 

3 70' 35°51'37.015 -106°16'2.315 (MCWB- 7.4 B) 

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

I. Water well drilling and well drilling activities, including well plugging, arc 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 botcom (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/A WW A guidelines. Neither granular bentonite nor extended yield bentonitc 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 waler for each I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-lb. bentonite increment, provided appropriate mixinl! order is 
maintained. 

1 



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 alkalinily imparh.:d 10 the mix waler by the 
cement will res1ric1 the ability of the bcntonite powder to yield as expected, resulting in excess free 
water in lhe slurry and enhanced cement shrinkage upon curing. 

4. Upon completion of plugging of the lower portion of the 3-inch well lo the approximate 20-fcel bags 
depth of actual overdrilling, the top of the 3-inch casing shall be severed within the bottom portion of 
lhe over-drilled hole prior 10 sealant being placed within the ID of lhe augers. 

5. Sealant shall be kept up inside the augers during placement. The 4 1A" 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 limes, thus 
providing displacement to prevent borehole collapse. The 4 W' 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 3-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. 

Well Name 
Inside Diam!lt!lr 

Total OeQth jfeet) Volume f Cubic Feet) VQIUm!l (Gallons) 
finches I 

MCWB·7.4B 3 so 2.45 18.36 
MCWB-7.4 B (Auger 
Boring) 9 20 8.84 66.10 

Totals: 11.29 84.46 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-inch casing will be 
severed within the bottom of the overdrilled portion of the hole and will be backlilled with sealant lo 2 
feet bgs. The remaining 2-fcet will be lilied 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, al leasl 48-hours in advance. NMOSE inspection will occur 
dependant on personnel availability. 

10. A Well Plugging Record (available at: http://www.ose.stalc.nm.us/STSJ/forms/WD-I LIXIO 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25102 - 407 Galisleo Street - Room 102, Santa Fe, NM 87504-5102), within 20 
days afler completion of well plugl!ing. Please attach a copy of lhese plugl!ing conditions. 

The NMOSE Well Plugging Plan of Operations dated May 13, 2016, with annotation, is hereby approved wilh 
the aforesaid conditions applied, when signed by an authorized designee of lhe Stale Engineer: 
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STATE OF NEW MEXICO 

Tom Blaine, P.E. 
State Engineer 

June 27, 2016 

OFFICE OF THE STATE ENGINEER 
SANTA FE 

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

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-96160 thru RG-96165 

Greetings: 

After a review of the Well Plugging Plan of Operations submitted on May 13, 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, 

~ona Martinez 
Water Rights Divisio 
Office of the State Engmeer 

Enclosure 
cc: file 
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WELL PLUGGING 
PLAN OF OPERATIONS 

I I I I • I • I • I • I • I I I I • I • 

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

I. Fii.iNG FEE; There is no filing fee for this fonn. 

II. GENEKAL I WELi, OWNERSHIP; (jfJ 
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A B&- 9tJ4c6-.cwt!i -7.7iJ 
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 : meverett@lanl.gov 

IQ. WEI.I. DRU.I.EB INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

IV. WELL INfORMAIION; 

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

1) GPS Well Location: 

mcwe,- 1 . 1 A 
Latitude: __.3;:;..5=-___ .deg, --"'5""'--min, 3Cf:. q 13 u. sec 
Longitude: - I OCe _ deg, IS min, S't. "19 sec, NAD 83 

2) Reason{s) for plugging well: 

INo longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section VII of this fonn 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) 

S) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o _____ If yes, provide additional detail, 

rcluding onalyticol rcsullS and/o' labo'3tory l"Cpm1(s)' 

Static water level: <"'2 ·<e3 feet below land surface I feet above land surface (circle one) 

Depth of the well: ___ (p=--] _ _ _ feet 

Welt Plugging Plan 
Vasion: August II, 2015 
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7) Inside diameter of innennost casing: ______ inches. 

8) Casing material: _P_V_C ____________________________ _ 

9) The well was constructed with: 

n an open-hole production interval, state the open interval: -----------------

rxl a well screen or perforated pipe, state the screened interval(s): _,5..,· ""'2....._- .. fu=-Z..;;;;....' _ __ ~------

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ If not, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this fonn. 

y. DESCRIPTION OF Pl.ANNED WEU, 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 infonnation, such as geophysical Jogs, 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 overdrilled to 20' bgs. then reg routed for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s ____________ ___ _ 

YI. PLUGGING AND SEAJ.JNG MATERIAIS; 

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

I) 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: BentonLte cem nt grout_(neat cement with 5% bentonite) 

5) 

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

X mixed on site 

Well Plugging Plan 
Version: August II, 2015 
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7) t relative to cement: 

8) Additional notes and calculations: 

yp. ADDITIONAL INFQftMAIION; List additional information below, or on separate sheel(s): 

h1r,1.1.1& ~ -, . ., A was used for measuring groundwater as part of a water~balance study. The 
study is complete. 

I, , say that I have carefully read the foregoing Well Plugging Plan of 
Operations an y attachm ts, 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 stalcments in the Well 

Plugging Plan ofOpcralions and allacbmcnlS me true lo~~ 5J J '3[ \I::> 

Si63ture of Applicant Date 

IX. ACTION OF IRE STAIE ENGINEER: 

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 27 day of :;.\'y.n...... 

Tom Blaine P.E., New Mexico State Engineer 

Well Plugging Plan 
Vcnion: August 11, 2015 
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Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch· 
mixed and delivered? 

Grout additive I NIA 
requested 

Additive 1 percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval 1 - deepest Interval 2 Interval 3 - most shallow 
Note: iflhe well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

NIA O' 

NIA 15' 

NIA 62gal. 

NIA ~ gal. Ur t-c( !Va .... 
'2> . _s ,,., ~ .JIP~ 

N/A N/A 
NIA 

NIA 

NIA 

, NIA 

/ 

On site 
Bentonite 

5% 

NIA 

NIA 

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. 

- -

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 

sealant required per 
interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval l - deepest loterval 2 

I 

- - - -

NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

NIA 

Well Pluggin& Plln 
Version: August II, 2015 
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S T A T E 0 F N E W M .E X I C 0 
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-96160 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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 overdrillcd to a minimum of 20 feet bgs. 5% bentonite enriched cement will be used to fill the boring 
from 20 feet up to 2 f cct bgs. The top 2 feel will be filled with concrete and mounded above the existing grade. 
Static water level is 68.63 feet, according to the applicant. There is no OSE record available for this test well. 
This lest well was not used as part of a monitoring program. Existing active wells that are in close proximity lo 
the well(s) that arc lo 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 waler per 94 
pound sack of Portland cement. 

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

Well Name 
Inside diam~!~[ 

Total de12th {feet} Latitude North Lonl!itude West 
{inches) 

RG-96160 
3 67' 35°51'39.913 -106°15'54.849 (MCWB- 7.7 A) 

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department 
of Energy I 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 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 lremie 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/A WW A 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 I% increment of bentonite bdwc (by dry weight 
cement) above fundamental waler demand of 5.2 gallons water per 94-lb. sack of cement. A 5% 
bentonitc/cemcnt slurry may therefore contain up to 8.5 gallons of water total per 94-lb. sack of cement 
I approximate 5-lb. bentonite increment, 12rovided appropriate mixing order is maintained. 

1 



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 3-inch well to the approximate 20-fcet bags 
depth of actual overdrilling, the top of the 3-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 1A" 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 W' 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 3-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 
Inside Dlami:ti:t 

Total Deeth lfeetl Volume (Cubic Feet! Vglyme !Gallons} 
llnchesl 

MCWB-7.7 A 3 47 2.31 17.26 
MCWB-7.7 A Auger 
Boring) 9 20 8.84 66.10 

Totals: 11.14 83.35 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-inch casing will be 
severed within the bottom of the ovcrdrilled 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
stringcnt 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 nuid from the borehole during or related lo 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.s1a1c.nm.us/STST/fows/\VD-I l .rul0 
itemizing actual abandonment process and materials used shall be liled with the State Engineer 
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5 !02), within 20 
days after completion of well plugeing. Please attach a copy of these plugging conditions. 

The NMOSE Well Plugging Plan of Operations da!ed May 13, 2016, with annotation, is hereby approved with 
the aforesaid conditions applied, when signed by an authorized designee of the State Engineer: 
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WELL PLUGGING 
PLAN OF OPERATIONS 

• a e I • I • I I I I • I • • I • I I • I • a I I e I 

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

J, FIUNG FEE: There is no filing fee for this fonn. 

II, GENEBAL I WELL OWNERSHIP; 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: 

Name of well owner: Los Alamos National laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___ ~------------------------
City: Los Alamos Stale: _N_e_w_M_e_x_ico _______ _ Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov ___ -.,;::::;____; ___________ __ 
Ill. WEU, DRJU,EB INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

IV. WELL INFORMATION; 

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

I) GPS Well Location: 
~-1.1e, 

Latitude: _ ... 3 ... 5.__ _ _ dcg, 51 
Longitude: - IOC. deg, IS 

min, 38.octa sec 
min, 51, (eO sec, NAO 83 

2) Reason(s) for plugging well: 

'No longer needed. Study completed. 

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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o____ If yes, provide additional detail, 

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

Static water level: ~ feet below land surface I feet above land surface (circle one) 

Depth of the well: __ , __ o _ _ _ feet 

Well Plugging Plan 
Version: August I I, 2015 
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7) Inside diameter of innennost casing: ___ 3 ___ inches. 

8) Casing material: _P_V_C ____________________________ _ 

9) The well was constructed with: 

D an open-hole production interval, state the open interval: -----------------

5.d a well screen or perforated pipe, state the screened interval(s): -'5_5..__- _,fu.....,5 .... " ___ _ _____ _ 

IO) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No Ifyes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ If not, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this form. 

y. DESCRIPTION OF Pl.ANNED 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 overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _______________ _ 

VI. PLUGGING AND SEAUNG MATERIALS; 

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

I) 

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 mix~ f . S' 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 
Version: August II, 2015 
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7) Grout additives re<1uested and percent by dry wei1:?ht relative to cement: 

8) Additional notes and calculations: 

NIA 

yo. ADDITIONAL INFOBMATION; List additional information below, or on separate sheet(s): 

m •A2C> ~ J. 7 a was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

I, say that I have carefully read the foregoing Well Plugging Plan of 
Operations and , y attach ts, which arc 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 th best of my knowledge and belief . 

. 'lt:~ t:/.1¢/lh 

IX. ACTION OF THE STAIE ENGINEER: 

This Well Plugging Plan of Operations is: 

--.Zpproved subject to the attached conditions. 
___ Not approved for the reasons provided on the attached letter. 

Witness my hand and official seal this _2Z day of :::if~ 

Date 

Well Plugging Plan 
Version: August 11, 2015 
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I 

Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive I percent by dry -
weight relative to cement 

NIA 
Grout additive 2 I 

requested 

I NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval 1 - deepest Interval 2 

I 

' 

NIA 

NIA 

NIA 

NIA 

NIA N/A 
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this colullUl. 

O' 

15' 

62 gal. 

_.. 

-~ gal. 
? .5 

Up to~ 
6~ 

On site 
Bentonite 

5% 

NIA 

NIA 

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 

I 

• 

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 2 

NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: ifthe well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

NIA 

Wc:U Plugging 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-96161 

The U.S. Department of Energy I 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% 
bcntonitc enriched cement from total depth to 20 feet below ground surface (bgs) via tremic pipe. The well will 
then be overdrilled with a 9- inch (outside diameter) 4 1,4 (inside diameter) auger to a minimum of 20 feet bgs. 
5% bcntonite enriched cement will be used to fill the boring from 20 feet up to 2 feel 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 
Inside diameter 

Total deuth (feet} Latitude North Longitude West 
(inches} 

RG-96162 
3 70' 35°51'38.098 -106°15'54.611 

(MCWB- 7.7 B) 

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department 
of Energy I 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 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/A WW A 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 I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-lb. bentonite increment, provided appropriate mixing order is 
maintained. 

1 



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 3-inch well to the approximate 20-feet bags 
depth of actual overdrilling, the top of the 3-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 1/.i" 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 1/.i" 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 3-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 
Inside Diameter 

Total De12th f feet) Volume (Cubic Feet) VQlyme f Gallons) 
llnchesl 

MCWB-7.78 3 so 2.45 18.36 
MCW8-7.7 B (Auger 
Boring) 9 20 8.84 66.10 

Totals: 11.29 84.46 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-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 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.osc.state.nm.us/STST/Forms/WD-11.pdO 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room I02, Santa Fe, NM 87504-5102), within 20 
days after completion of well plul!l!inl!. Please auach a copy of these plugginl! 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 Stale Engineer: 
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WELL PLUGGING 
PLAN OF OPERATIONS 

I • I I I • I • I • I I I • I I e I I I I • 

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

I. FJl,JNG FEE: There is no filing fee for this fonn. 

II. GENERAL I WELL OWNERSHIP; 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: 

Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

Ill. WELL DRJU,ER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

IV. WELL INFORMATION; 

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

l) GPS Well Location: 

l'\'\a..>b- s. l " 

Latitude: ____ 3~5'-__ .deg, 51 .. 
Longitude: -IQCP deg, l5 

min, 3'1 .9Jfl sec 
min, 1f.. t:Jt) t sec, NAO 83 

2) Reason(s) for plugging well: 

INo longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section VII of this fonn 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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o ____ If yes, provide additional detail, 

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

Static water level: -~~· _ _ _ feet below land surface I feet above land surface (circle one) 

Depth of the well: _ 1 .... ,_.5 .... : ___ feet 

Well Plugging Piao 
Version: August 11, 2015 
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7) Inside diameter of innennost casing: ----'=----inches. 

8) Casing material: _P_V_C ____________________________ _ 

9) The well was constructed with: 

0 an open-hole production interval, state the open interval: ----------------­

OS a well screen or perforated pipe, state the screened interval(s): ...,SO.,_._' -_1.._.0~, "----------

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ .If not, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this form. 

y. DESCRIPTION OF Pl,ANNED WELL Pl,UGGING; 

Note: If this plan proposes to plug an artesian well in a way other than with cement grout, placed bottom to top with a trcmic 
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 arc necessary to adequately describe the proposal. 

I) 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 overdrilled to 20' bgs. then reg routed for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s ________________ _ 

y1. PLUGGING AND SEAJ.JNG MATERIALS; 

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

I) 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% b~ntonite) 

5) 

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 reouested. and oercent bv drv wei2ht relative to cement: 

f:i/ WTfO h\1£ 

8) Additional notes and calculations: 

tJ/A 

yn. ADDITIONAL INFORMATION; List additional information below, or on separate sheet(s): 

w16u~r fad A was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

I, , say that I have carefully read the foregoing Well Plugging Plan of 
Operations and attachm , 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 st of m~owledge and belief. 

:/,, rf,, 0/ lq' lb 
Date 

IX. ACTION OF THE STAIE ENGINEER; 

This Well Plugging~ of Operations is: 

--=~"'-· _ Aopoprrooved subject to the attached conditions. 
___ Not approved for the reasons provided on the attached letter. 

Witness my hand and official seal this . 2 Z day of . :rl.::!.n< 
Tom Blaine P.E., New Mexico State Engineer 

WcU Plugging Plan 
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-

Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
NIA 

requested 

Additive 1 percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

• 
NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

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

non-artesian and breaches 
I only one aquifer, 

use only this column. 

-

NIA O' 

NIA 15' 

NIA 62 gal. 

I 

NIA ~al. Ltr -l-o ~ .... 
3.5~~f' 

i 

N/A N/A 
NIA 

NIA 

NIA 

NIA 

On site 
Bentonite 

5% 

NIA 

NIA 

Well Plugging Phm 
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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 

-- - -

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 

sealant required per 
interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 2 

I 
I 

NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Nole: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

NIA 

WeU Plugging 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 RGM96162 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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% 
bentonitc enriched cement from total depth to 20 feet below ground surface (bgs) via tremic pipe. The well will 
then be ovcrdrillcd with a 9- inch (outside diameter) 4 \4 (inside diameter) auger to a minimum of 20 feet bgs. 
5% bcntonite 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 arc 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 diameter 

Total depth (feet} Latitude North Longitude West 
(inches} 

RG-96162 
3 75' 35°51'39.947 -106°15' 46.951 

(MCWB- 8.1 A) 

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

1. Water well drilling and well drilling activities, including well plugging, arc 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 tremic 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/A WW A guidelines. Neither granular bentonite nor extended yield bentonite shall be 
mixed with cement. When supplementing a cement slurry with benlonite powder as requested, water 
demand for the mix increases at a rate of 0.65 gallons of water for each I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement A 5% bentonite/cement slurry may therefore conlain up to 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5·lb. bentonite incremenl. provided aooropriate mixing order is 
maintained. 
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The bentonite shall be properly hydrated separately with ils required increment of water, prior 10 being 
added into the cement mixture. If waler is otherwise added lo 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 bentonile powder lo yield as expec1cd, resulting in excess free 
waler in the slurry and enhanced cement shrinkage upon curing. 

4. Upon completion of plugging of the lower portion of the 3-inch well to the approximate 20-feet bags 
deplh of actual overdrilling, the top of the 3-inch casing shall be severed within lhe 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 1.4" x 9" augers shall be pulled out 
of the hole in such a manner that allows the sealanl to remain inside the auger at all times, thus 
providing displacement to prevent borehole collapse. The 4 W' x 9" augers may not be pulled out of 
the hole prior lo the sealant being placed. 

6. Theoretical volume of sealant required for abandonment of the 3-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 fool. 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. 

Wf:ll f!lami: 
lnsjde Qlameter 

n1ta I l2i:atb !ff:f:tl 
volume ICubjc 

Ygh.imi: !Ga lls:ias I llnrhes} Feetl 

MCWB-8.lA 3 55 2.70 20.20 
MCWB-8.1 A (Auger 
Boring) 9 20 8.84 66.10 

Totals : 11.54 86.29 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-inch casing will be 
severed within the bouom of the overdrilled portion of the hole and will be backfilled with sealant to 2 
feet bgs. The remaining 2-fcet 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
stringcnt procedure should be followed. This, in part, includes provisions regarding pre-authorization 
to proceed, conlaminant 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. 

IO. A Well Plugging Record (available at: http://www.osc.slatc,nm.us/STST/Form'i/WD- I l.pdO 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25102 - 407 Galisteo Street - Room I02, Sanla Fe, NM 87504-5102), within 20 
days ar1er completion of well plug gin!!. Please attach a copy of these plugginl! conditions. 

The NMOSE Well Plugging Plan of Operations da1ed May 13, 2016, with annotation, is hereby approved with 
the aforesaid conditions applied, when signed by an authorized designec of the State Engineer: 

2 



WELL PLUGGING 
PLAN OF OPERATIONS 

I • • • I • • e • • • • • S e • • • e I I I • • • I • I 

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

I. FILING FEE; There is no filing fee for this form. 

~ 
N/A f(? .. 96"3{l!X;~-1Jg) 

II. GENERAi, I WELL OWNERSHIP; 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: 

Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

Ill. WELi, DRILLER INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

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: 
rncwe,- e.1 S 

Latitude: _a_s ____ deg, _e .... 1 _ _ min, 31. 011 sec 
Longitude: ~ IOCe deg, r 5 min, 1<0 , S5B sec, NAO 83 

2) Reason(s) for plugging well: 

'No longer needed. Sludy completed. 

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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o ____ lfyes, provide additional detail, 

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

Static water level: -~--..__feet below land surface I feet above land surface (circle one) 

Depth of the well: _....,J ,__2...._ _ _ feet 

WeU Plugging Plan 
Version: August II, 2015 
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7) Inside diameter of innennost casing: ________ inches. 

8) Casing material: _P_V_C _ ____ ___________________ ~-----

9) The well was constructed with: 

n an open-hole production interval, state the open interval: --- --- - ---------­

fX) a well screen or perforated pipe, state the screened interval(s): _4,,_:"J_..__- _,G?'""-'7'--'----------

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ Ifnot, describe 
remaining equipment and intentions to remove prior to plugging in Section VIl of this form. 

V· DESCWPIION OF PLANNED WELli 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 Jogs, 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 overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s ________ _ ______ _ 

YI, 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 

I) 

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 mi~ 8 .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 

WcU Plugging Plan 
Version: August 11, 2015 
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7) Grout additives reauestcd. and oercent by drv wei!!hl relative to cement: 

8) Additional notes and calculations: 

tJ fl'. 

yn. ADDITIONAi, INFOBMAIION; List additional infonnation below, or on separate sheet(s): 

mr. .. 1.,.. ~- t & was used for measuring groundwater as part of a water·balance study. The 
study is complete. 

IX. ACTION OF THE STATE ENGINEER; 

This Well Plugging Plan of Operations is: 

~roved subject to the attached conditions. 
___ Not approved for the reasons provided on the attached letter. 

Witness my hand and official seal this 2 Z day of Tl:Nla-< 

Tom Blaine P.E., New Mexico State Engineer 

By: ~4?n.+c-
/ ~ 

Well Plugging Piao 
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I 

Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

~ Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive 1 
NIA 

requested 

Additive I percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

N/A 

Additive 2 percent by dry 
weight relative to cement 

TABLE A - For plugging intervals that employ cement grout. 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. 
- --- - -

NIA O' 

NIA 15' 

NIA 62 gal. 

' 

NIA )ty~"·"'?J .~ ~) 
6 s-

N/A N/A 
NIA 

NIA 

NIA 

N/A 

On site 
Bentonite 

5% 

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. 

- - ·-

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 1 - deenest Interval 2 

- - -- -

NIA 

N/A 

N/A 

N/A 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

N/A 

NIA 

NIA 

NIA 

WeU Plugging 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-96163 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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 'A (inside diameter) auger to a minimum of 20 feel 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 waler 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, !he 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: Sec tabulated data. 

Well Name 
Inside diameter 

Total deuth (feet) Latitude North Longitude West 
{inches) 

RG-96163 
3 72' 35°51'39.099 -106°15'46.858 (MCWB- 8.1 B) 

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

I. Waler well drilling and well drilling activities, including well plugging, arc regulated under 19.27.4 
NMAC, which requires any person engaged in the business of well drilling wirhin New Mexico to 
obtain a Well Driller License issued by the New Mexico Office of the S1a1c 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/ A WW A guidelines. Neither granular bentonile 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 I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonite/cement slurry may therefore contain up 10 8.5 gallons of water total per 94-lb. 
sack of cement I approximale 5-lb. bentonite increment. provided appropriate mixing order is 
maintained. 

I 



The bentonite shall be properly hydrated separately with its required increment of waler, prior to being 
added into the cement mixture. If water is otherwise added to the combination of dry ingredients or 
the dry bcntonite blended in10 wet cement, the hardness and alkalinity imparted to the mix water by the 
cement will restrict the ability of the bcntonitc 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 3-inch well to the approximate 20-feet bags 
depth of actual overdrilling, the top of the 3-inch casing shall be severed wi1hin &he bouom portion of 
&he over-drilled hole prior to sealant being placed within the ID of the augers. 

5. Sealant shall be kept up inside &he augers during placement. The 4 W' 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 prcvenl borehole collapse. The 4 W' 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 3-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 
Inside Diameter 

Total Oei;ith (feet} Volume (Cubic Feet} Vol!,!me !Gallons! 
finches I 

MCWB-8.1 B 3 52 2.55 19.09 
MCWB-8.l B (Auger 
Boring) 9 20 8.84 66.10 

Totals: 11.39 85.19 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-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 nuid from the borehole during or related lo 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: l1ttp://www.ose.state.nm.us/STST/Forms/WD- lLndO 
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 87504-5!02), within 20 
days after completion of well plu!!ging. Please attach a copy of these plugl?ing 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: 

2 



WELL PLUGGING 
PLAN OF OPERATIONS 

e e • I a • I e I I I I I a I I I I I I I I I I • I I 

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

I. FILING FEE; There is no filing fee for this form. 

II. GENERAL I WELL OWNERSHIP; ~ 
Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: N/A BC-9~,, 'J0ncw6- s.rc;J 
Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

JU. WELi. DRILi.EB INFORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

IV, WEl.L INFOftMATION; 

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

1) GPS Well Location: 
rocwe,- a.• "' 

Latitude: _ ... 35 .... ·....._ _ _ deg, _S~ ..... t __ min, 36. 612 sec 
Longitude: -~ deg, IS . min, 4fo. JM sec, NAO 83 

2) Reason(s) for plugging well: 

INo longer needed. Study completed. 

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) 

5) 

6) 

Does the well tap brackish, saline, or otherwise poor quality water? _N_o ____ If yes, provide additional detail, 

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

Static water level: -~--+it-, __ feet below land surface I feet above land surface {circle one) 

Depth of the well: --'OO~ ___ f.eet 

WeU Plugging Plan 
Version: August 11, 2015 
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7) Inside diameter ofinnennost casing: __ 3 ____ ,inches. 

8) Casing material: _P_V_C _____________________________ _ 

9) The well was constructed with: 

n an open-hole production interval, state the open interval: -----------------

(5<1 a well screen or perforated pipe, state the screened interval(s): _5=-'5=--- 1 ......... 5--.' ________ _ 

I 0) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ Ifnot, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this form. 

V· DESCWPTION OF Pl,ANNED 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 overdrilled to 20' bgs. then regrouted for the upper 20'. 

2) Will well head be cut-off below land surface after plugging? _Y_e_s ___________ _____ _ 

y1. PLUGGING AND SEALING MATERIAJ.S; 

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

I) 

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 ce~ut (neat cement with 5% bentonite) 

Proposed cement grout m~ 'X~ S: 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 reauested. and oercent bv drv weil!ht relative to cement: 

8) Additional notes and calculations: 

Nffr 

VII. ADDITIONAL INFORMATION; List additional infonnation below, or on separate sheet(s): 

t'Y'Y1.\0.. - 8.\ G was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

IX. ACTION OF THE STATE ENGINEER; 

This Well Plugging Plan of Operations is: 

;;::proved subject to the attached conditions. 
___ Not approved for the reasons provided on the attached letter. 

Witness my hand and official seal this . 27 day of --;)!414'< ..21J16 
Tom Blaine P.E., New Mexico State Engineer 

Byo ~&Th~~ 
Well Plugging Plan 
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! 
'I 

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

Bottom of proposed .N/A 
interval of grout 

placement (ft bgl) 

Theoretical volume of N/A 
grout required per interval 

{gallons) 

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

cement 

Mixed on-site or batch-
mixed and delivered? 

Grout additive I 
N/A 

requested 

Additive I percent by dry -
weight relative to cement 

N/A 
Grout additive 2 

requested 

N/A 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval 1 - deepest Interval 2 

I 

- -
, N/A 

N/A 

, N/A 

NIA 
! 

N/A N/A 
N/A 

N/A 

N/A 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

I 

, O' 

15' 

62 gal. 

/ 

J~ gal. -up/~ 
%.5~_s 

On site 
Bentonite 

5% 

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. 

I 
II 

-

Top of proposed interval 
NIA 

of sealant placement 
(ft bgl) 

NIA 
Bottom of proposed 

sealant of grout placement 
(ft bgl) 

NIA 
Theoretical volume of 
sealant required per 

interval (gallons) 

NIA 
Proposed abandonment 

sealant (manufacturer and 
trade name) 

Interval 1 - deepest Interval 2 
-

-
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

only one aquifer, 
use only this column. 

NIA 

NIA 

NIA 

NIA 

Well Plugging 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-96164 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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% 
bcntonite enriched cement from total depth to 20 feet below ground surface (bgs) via trcmie pipe. The well will 
then be overdrilled with a 9- inch (outside diameter) 4 1.4 (inside diameter) auger to a minimum of 20 feet bgs. 
5% bcntonite enriched cement will be used to lilt the boring from 20 feet up to 2 feet bgs. The top 2 feet will be 
lilted with concrete and mounded above the existing grade. Static water level is dry, according 10 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 arc 
in close proximity to the well(s) that arc 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 diameter 

Total degth (feet} Latitude North Longitude West (inches) 
RG-96164 

3 80' 35°51'38.242 -106°15'46.788 (MCWB- 8.1 C) 

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department 
of Energy I 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 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 crcmic 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/ A WW A 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 I% increment of bentonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-lb. bemonite 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 lo 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 3-inch well to the approximate 20-feet bags 
depth of actual overdrilling, the lop of the 3-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 'A'' 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 lo prevent borehole collapse. The 4 •A" 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 3-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 
Inside Diameter 

Total Del!th (feet) Volume (Cubic Fggtl Volume f Gallons) 
linchesl 

MCWB·S.lC 2 20 0.44 3.26 
MCWB·S.1 C (Auger 
Boring) 7.5 20 6.14 45.90 

Totals: 6.57 49.16 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-inch casing will be 
severed within the bouom 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, al least 48-hours in advance. NMOSE inspection will occur 
dependant on personnel availability. 

10. A Well Plugging Record (available at: h1tti://www.osc.sHne,nm.uc;/STST/Forms/WD-l LpdO 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25l02 - 407 Galisteo Street - Room 102, Santa Fe, NM 87504-5102), within 20 
days after compleiion of well p!Ul!l!ing. Please allach a copy of these plu!!ginl! 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 designce of the State Engineer: 



WELL PLUGGING 
PLAN OF OPERATIONS 

• • • • • • • I I I I I • e I I I I • • • • • • • • • 

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

I. FIUNG FEE; There is no filing fee for this fonn. 

II. GENERAi. I WELL OWNERSHIP; 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: 

Name of well owner: Los Alamos National Laboratory 

Mailing address: _P_O_ B_o_x_1_6_6_3 ___________________________ _ 

City: Los Alamos State: New Mexico Zip code: 87545 

Phone number: 505-667-5931 E-mail: meverett@lanl.gov 

Ill. WELL DRJl.l,ER INf'ORMATION; 

Well Driller contracted to provide plugging services: Yellow Jacket Drilling Services 

New Mexico Well Driller License No.: WD-1458 Expiration Date: 10-31-2016 

ly. 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: 
mcw&-4 

Latitude: __.3_5 ____ _ d.eg, ......,,5 .... 1 __ min, &l.k¢& sec 
Longitude: - tow deg, ' ·tp min, t5. 111 sec, NAD 83 

2) Reason(s) for plugging well: 

'No longer needed. Study completed. 

3) Was well used for any type of monitoring program? Yes If yes, please use section VU 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? _N_o ____ If yes, provide additional detail, 

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

5) Static water level: 12 .5 3 feet below land surface I feet above land surface (circle one) 

6) Depth of the well: 15 feet 

WeU Plugging Plllll 
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7) Inside diameter of innermost casing: ______ inches. 

8) Casing material: _P_V_C _____________________________ _ 

9) The well was constructed with: 

n an open-hole production interval, state the open interval: ----------------­

_[)a a well screen or perforated pipe, state the screened inlerval(s): _, __ O ..... _-_.l_I 5.....,'- - - ------ -

10) What annular interval surrounding the artesian casing of this well is cement-grouted? _N_l_A ________ _ 

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

otherwise sealed? No No If yes, please describe: 

12) Has all pumping equipment and associated piping been removed from the well? ___ Y_e_s ___ .If not, describe 
remaining equipment and intentions to remove prior to plugging in Section VII of this form. 

y. DESCRIPTION OF PLANNED WELL PLUGGJNG: 

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 arc necessary to adequately describe the proposal. 

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

ro osed for the well: 

Cement grout shall be tremie pumped from bottom to !op of well casing. Well will t~ 
be overdrilled t s. then regrouted for the uppe~'6 ~f./'\.•V.C.- c: .... ..r:,,.., ·~ 

2) Will well head be cut-off below land surface after plugging? _Y_e_s _ _______________ _ 

y1. PLUGGING AND SEAi.iNG MATERIAJ,S; 

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

I) 

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 c~grout (neat cement with 5% bentonite) 

Proposed cement grout mi~ :?.S 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 uercent by dsy weif!ht relative to cement: 

'5 / e£rrtoV'i1i-

8) Additional notes and calculations: 

/V/A 

yn. ADDITIONAi. INfORMATION; List additional information below, or on separate sheet(s): 

rocwr6 -4 was used for measuring groundwater as part of a water-balance study. The 
study is complete. 

ym. SIGNATURE: 

I, ~ tJ~~ .. , say that I have carefully read the foregoing Well Plugging Plan of 
Op7ratiOllSaJKiattachm~hlch 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 est of my knowledge and belief. 

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 _ ...... 2-........ Z __ day of V µne_ 

Tom Blaine P.E., New Mexico State Engineer 
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I 

Top of proposed interval NIA 
of grout placement (ft bgl) 

Bottom of proposed NIA 
interval of grout 

placement (ft bgl) 

Theoretical volume of NIA 
grout required per interval 

(gallons) 

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

cement 

Mixed on-site or batch· 
mixed and delivered? 

Grout additive I 
'NIA 

requested 

Additive I percent by dry -
weight relative to cement 

NIA 
Grout additive 2 

requested 

NIA 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval 1 - deepest Interval 2 

NIA 

NIA 

NIA 

NIA 

NIA N/A 
NIA 

NIA 

NIA 

NIA 

Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

O' 

15' 

62 gal. 

r'\ 

-~ gal. "-r l-o ~ 
1.!)~ 

On site 
Bentonite 

5% 

NIA 

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

interval. 

Interval I - deepest Interval 2 Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

' I only one aquifer, 
I use only this column. 
I -

Top of proposed interval 
N/A N/A N/A 

of sealant placement 
(ft bgl) 

N/A NIA N/A 
Bouom 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) 
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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-96165 

The U.S. Department of Energy I Los Alamos National Laboratory has identified I 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% 
bcntonitc enriched cement from total depth to 20 feet below ground surface (bgs) via tremic pipe. The well will 
then be overdrilled with a 9- inch (outside diameter) 4 'A (inside diameter) auger to a minimum of 15 feet bgs. 
5% bcntonitc 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 12.53 feet, 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 arc to be abandoned could possibly have 
communication during cementing operations. To reduce the likelihood of this scenario, the water lo cement 
ratio can be reduced lo 5.2 gallons of water per 94 pound sack of Portland cement. 

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

Well Name 
Inside diameter 

Total deBth {feel} Latitude North Longitude West 
{inches} 

RG-96165 
3 15' 35°51'50.238 -106°16'45.417 (MCWB-4) 

Specific Plugging Conditions of Approval for 1 monitoring well for the U.S. Department 
of Energy I 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 Stale 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 bouom-upwards in a manner that displaces the standing water column. 

3. The use of up to 6% pure bcntonite powder ("90 barrel yield") as an additive in cement is allowed 
under NMOSE/AWWA guidelines. Neither granular bentonitc 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 al a rate of 0.65 gallons of water for each 1 % increment of bcntonite 
bdwc (by dry weight cement) above fundamental water demand of 5.2 gallons water per 94-lb. sack of 
cement. A 5% bentonite/cement slurry may therefore contain up to 8.5 gallons of water total per 94-lb. 
sack of cement I approximate 5-Jb. bcntonite increment. provided appropriate mixinl? order is 
maintained. 

1 



The bentonite shall be properly hydrated separately with its required increment of water, prior to being 
added into the cement mixture. If waler 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 3-inch well 10 the approximate 20-fcel bags 
depth of actual overdrilling, the top of the 3-inch casing shall be severed within the bottom portion of 
the over-drilled hole prior lo sealant being placed within the ID of the augers. 

5. Sealant shall be kept up inside the augers during placement. The 4 1A" x 9" augers shall be pulled out 
of the hole in such a manner that allows the sealant lo remain inside the auger at all times, thus 
providing displacement to prevent borehole collapse. The 4 W' 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 3-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 
Inside Diameter 

Total DeQth [feet} Volume !Cubic Feet' Volume IGallonsl 
finches 

MCWB-4 (Auger 
Boring) 7.S 15 4.6 34.4 

Totals: 4.6 34.4 

7. All surface completions (vaults) will be removed, if applicable. The top of the 3-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-fcet 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 lluid 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. 

IO. A Well Plugging Record (available at: httf?://www.ose.state.mn.us/STST/Forms/WD-lJ.pdD 
itemizing actual abandonment process and materials used shall be filed with the State Engineer 
(NMOSE, P.O. Box 25!02 - 407 Galisleo Street· Room 102, Santa Fe, NM 87504-5102), within 20 
days after completion of well plugging. Please attach a copy of these pluegine 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 designce of the State Engineer: 
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