
STATE OF NEW MEXICO 
OFFICE OF THE STATE ENGINEER 

TELEPHONE: (505) 827-6120 

MIKE A. HAMMAN, P.E. 
STATE ENGINEER 

FAX: (505) 827-6682 

Mailing Address: 
P.O. Box 25102 
Santa Fe. NM 87504-5102 

September 14, 2022 

Department of Energy 
C/0 Dwight Hollon 
1200 Trinity Dr., Suite 150 
Los Alamos, NM 87544 

RE: Well Plugging Plan of Operations for monitoring wells and boreholes at Technical Area 
39 North Ancho Canyon Aggregate Area 

Dear Dwight Hollon, 

The Office of the State Engineer (OSE), Water Rights Division-District VI has received and 
reviewed the plugging plans submitted to our office on August 11, 2022. 

After thorough review of the application and supporting documentation, OSE Water Rights 
Division, District VI is retuming your application. Proper evaluation cannot be completed at this 
time, and the in order to process these the OSE will need the following: 

• Multiple options/possibilities were requested as part of the plan, OSE requires that a 

single method be proposed, alterations to an approved plan or any deviation from NM 

Statute will require a request for variance from the Applicant to the OSE. 

• The enclosed document, entitled Contamination/Low Quulity Water Present, will need 

to be submitted for each well/borehole. 

• The OSE is aware that an accelerated correction action has also been approved for the 

area these wells are located. therefore we would like it to be submitted as part of the 

resubmission document, to ensme the proper analysis of contamination and possible 

issues that could be encountered while plugging the wells/boreholes. 

• A letter or workplan approval is needed from the New Mexico Environment 

Department (NMED), acknowledging that these well-; arc no longer needed for 

monitoring. 
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• A 0-20 foot overdrill will need to be incorporated into the Well Plugging Plan of 

Operations for wells that are deeper than 20-feet bgs because of the lack of well 

information available. The lower portion of the well below 20-feet bgs shall be 

completely filled with sealant prior to advancing the overdrill operations. The upper 

20-feet will require overdrilling and the casing removed prior to applying the cement 

sealant. Hollow stem augers used in the process of overdrilling shall only be removed 

during the sealant placement process so that sealant i~ displaced in the borehole during 

auger removal. 

• The water to cement ratio when incorporating hydrated bentonite into the cement mix 
should increase by 0.67 gallons per I% of hydrated bentonite per 90# sack of cement. A 
2% cement bentonite should contain no less than - 7.4 gallons/sack. Please amend the 
applications to reflect proper water quantities. 

Furthermore, OSE reserves the right to request further information and/or documentation to 
ensure proper plugging of the wells and boreholes. If you have any questions, please contact us. 

~ 
Lorraine A. Garcia 
Upper Rio Grande Manager 
Water Rights Division-Santa Fe 

Enclosure: 
Original plugging plans submitted 

cc: Neelam Dhawan, NMED 
Michael Peterson, NMED 
Chris Angel, OSE 
Christopher Krambis, OSE 
Chris Thornburg, OSE 



&~D Los 
I~ .,,,l;;;,A/amos 
NJB-Los Alamos 
1200 Trinity Drive, Suite 150 
Los Alamos, New Mexico 87544 
(505) 257-7690 

Ms. Ramona Martinez 
Upper Pecos Basin Supervisor 
Water Resource Allocation Program 
Water Rights Division 
New Mexico Office of the State Engineer 
Bataan Memorial Building 
407 Galisteo Street 
Santa Fe, NM 87504-5102 

E11viro11mental Management 
Los Alamos Field Office 
1200 Trinity Drive, Suite 400 
Los Alamos, New Mexico 87544 
(240) 562-1122 

Dale: August 11, 2022 
Refer To: NJB-2022-0223 

Subject: Submittal of the Well Plugging Plan of Operations Forms for the Plugging and 
Abandonment of Monitoring Wells and Angled Geophysical Boreholes at Technical 
Area 39 North Ancho Canyon Aggregate Area 

Dear Ms. Martinez: 

Enclosed please find two hard copies with electronic files of the Well Plugging Plan of Operations 
Forms (WD-08 forms) for the plugging and abandonment of monitoring wells and angled 
geophysical boreholes at Technical Area 39 North Ancho Canyon Aggregate Area. 

The U.S. Department of Energy Environmental Management Los Alamos Field Office (EM-LA) 
and Newport News Nuclear BWXT-Los Alamos, LLC (N3B) propose to use the guidelines attached 
to the forms while plugging and abandoning five vadose zone monitoring wells and 13 angled 
geophysical boreholes. An individual WD-08 form is included for each monitoring well. The 
13 angled geophysical boreholes are included on one WD-08 form and a wr-08m attachment. This 
work continues the effort to plug and abandon unused penetrations on Los Alamos National 
Laboratory property. 

The North Ancho Canyon Aggregate Area Phase JI investigation fieldwork began on July 26, 2022, 
and the plugging and abandonment of the monitoring wells and angled geophysical boreholes are 
currently scheduled to occur this fall. 

The plugging and abandonment forms are prepared in accordance with New Mexico Office of the 
State Engineer (NMOSE) regulations (19.27.4.30 New Mexico Administrative Code) and the 
2016 Compliance Order on Consent, Appendix F (Sampling/ Analytical/Field Method Regulatory 
Guidance). The copies of the final well plugging and abandonment reports will be submitted to 
NMOSE following well abandonment activities. 

An Equal Opportunity Employer I Operated for the U S. Department of E:nergy 



Ramona Martinez 2 NJB-2022-0223 

If you have any questions, please contact Christian Maupin at (505) 695-4281 
(christian.maupin@em-la.doe.gov) or Cheryl Rodriguez at (505) 414-0450 
(cheryl.rodriguez@em.doe.gov). 

Sincerely, 

~ ms~ 
Program Manager 
Environmental Remediation 
N38-Los Alamos 

Enclosure( s): 

Sincerely, 

ARTU Ro Digitally signed by 
ARTURO DURAN 

DU RAN Date. 2022.08.09 
14:33·51 -06'00' 

Arturo Q. Duran 
Compliance and Permitting Manager 
U.S. Department of Energy 
Environmental Management 
Los Alamos Field Office 

1. Well Plugging Plan of Operations Form for the Plugging and Abandonment of Monitoring 
Well DMB-1 at Technical Area 39 North Ancho Canyon Aggregate Area 

2. Well Plugging Plan of Operations Form for the Plugging and Abandonment of Monitoring 
Well DM-2 at Technical Area 39 North Ancho Canyon Aggregate Area 

3. Well Plugging Plan of Operations Form for the Plugging and Abandonment of Monitoring 
Well DM-4 at Technical Area 39 North Ancho Canyon Aggregate Area 

4. Well Plugging Plan of Operations Form for the Plugging and Abandonment of Monitoring 
Well DM-6 at Technical Area 39 North Ancho Canyon Aggregate Area 

5. Well Plugging Plan of Operations Form for the Plugging and Abandonment of Monitoring 
Well UM-3 at Technical Area 39 North Ancho Canyon Aggregate Area 

6. Well Plugging Plan of Operations Form for the Plugging and Abandonment of 13 Angled 
Geophysical Boreholes ASC-0, ASC-2, ASC-3, ASC-4, ASC-11, ASC-12, ASC-13, 
ASC-14, ASC-15, ASC-16, ASC-17, ASC-18, and ASC-19 at Technical Area 39 
North Ancho Canyon Aggregate Area 

cc (letter and enclosure[s] emailed): 
Patrick Longmire, NMED-GWQB 
Neelam Dhawan, NMED-HWB 
Rick Shean, NMED-HWB 
Chris Catechis, NMED-RPD 
M. Lee Bishop, EM-LA 
John Evans, EM-LA 
Thomas McCrory, EM-LA 
Michael Mikolanis, EM-LA 
David Nickless, EM-LA 
Kenneth Ocker, EM-LA 
Cheryl Rodriguez, EM-LA 
Hai Shen, EM-LA 



Ramona Martinez 

William Alexander, N3B 
Brenda Bowlby, N3B 
Michael Erickson, N3B 
Debby Holgerson, N3B 
Dwight Hollon, N3B 
Kim Lebak, N3B 
Joseph Legare, N3B 
Dana Lindsay, N3B 
Pamela Maestas, N3B 
Christian Maupin, N3B 
Steve White, N3B 
emla.docs@em.doe.gov 
n3 brecords@em-la.doe.gov 
Public Reading Room (EPRR) 
PRS website 

3 NJB-2022-0223 



ENCLOSURE 1 

Well Plugging Plan of Operations Form for the Plugging and 
Abandonment of Monitoring Well DMB-1 at Technical Area 39 

North Ancho Canyon Aggregate Area 



• • • • • • 

WELL PLUGGING 
PLAN OF OPERATIONS 

• • • • • • • 
!\,;QTE: ,\ Wtll Plue,ln& Pl•n or0prr•fions shall bt fllNI wilh and acrtpttd b} lht 0ffin orlht S1a1r Englnrtr prior 10 plugins. This form may M 
ustd 10 plug a single wrll. or ir you arr ph1gging mulliplr moniloring II rlls on tbt samr silt using lht samr plugging mrlhodolou·. 

\Irr!! 'tour 11rll ma~ br rligiblt ru p~rririp1111• in tht' \quifrr \lapping l'rogrHm (,\ \11'1 ·'\I Uurrau ofGt'oloro groinfo.nm1.rdu:rrsourrr,!11:1tu·• 
rgmn ' if "irhin an MU of intrrrsl and mrrts 1hr minimum runstrurtion rrqulrrmrnb, such u lhtr<' is slill l'itln In ~our 11rll, and Chr 11rll 
ronsrrurlion nnr,trt.1 in a\\ tit rrrord and log is not rompromi,nl. tonlHtl \ \ II' 111 ~ 1~•83!>-~38 or -69~1. or b~ fmail nmhg II alrrltuls a nmt.rdu . 
prior 10 rompkring thh prior form . ~hu" in~ proof to 1hr OM llu11 ~our" rll ,111\ arrrplrd in lhi, flrlljlram, m11) drill) 4hr plu~ing or~ our .. r,1 unlll 
• httrr d111r, 

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

II. GENERAL/ WELL OWNERSHIP: D <-"heel. htre 1fproposmgoneplan for mulllplc: momlonng wc:llson the same site and allachmg WD-Ollm 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: ..:::D--'-M-'B'-·-1 ______ _ 
Name of well owner: Department of Energy ---------------------------
Mailing address: County: Los Alamos 

City: Los Alamos 

Dwight Hollon, 1200 Trinity Drive, Suite 150 

State: NM Zip code: 87544 

Phone number: 505.551 2939 E-mail: dwight.hollon@em-la.doe.gov 

Ill. WELL QBJLLER INFORMATION; 
Well Driller contracted to provide plugging services: Richard Leblanc. Yellow Jacket DRLG, Serv. LLC ________ _ 

New Mexico Well Driller License No.: WD-1458 Expiration Date: _o_c_t_3-'1,'--2_0_2_2 ____ _ 

-
0 

ON· • Check htrt if this plan descrlbts mrthod ror plugging multiplr monilorln& wrlls on tht@ir slie and att1cb 
IV, WELi, INLRMAJI , suppltmrnlal form\\ D-08m and skip to #2 in this section. "-> 

> 
Note: A copy of the existing Well Record for the well(s) to be plugged should be attached to this plan. ~ 

• I 

I) GPS Well Location: Latitude: _3_5 _____ deg, _4;..7 ____ min, 27.489 sec 
Longitude: -10s deg, 1s min, ..:s.:..:..19.::...:1 ___ sec, NAO 8~ 

a 
2) Reason(s) for plugging well(s): r '1 

See Well Plugging Plan of Operations-Expanded Text for Section IV, V, VI and VII. 

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 q;:ua:,:l:.:,:ity~w,::a:.:,te:,:r~?--=N=A====-..:'.:..f!..y:;es::.:,,..!:P::..ro:::,v.:,:i::d:.e.:a::dd::.r:.:;·ti:.:::o::,:n,:a:.,I d::;e:,:t,:a:.:,il,:., 

including analytical results and/or laboratory report(s): LI N_A ____________________ ...11 

5) Static water level: none detected feet below land surface I feet above land surface (circle one) 

6) Depth of the well: _1_17 _____ feet 

WD-08 Well Plugging Plan 
Version· March 07, 2022 
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7) 

8) 

9) 

Inside diameter of innermost casing: _4 _____ inches. 

Casing material: Stair:,less_S_te_e_l ___________ _ 

The well was constructed with: 

an open-hole production interval, state the open interval: ____ _ • 1K] a well screen or perforated pipe, state the screened interval(s): Unknown. No well construction records of 
the well can be discovered. 

10) 

11) 

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

Was the well built with surface casing? _N_o ____ lf yes, is the annulus surrounding the surface casing grouted or 

otherwise sealed'? If es, lease describe: 

isual inspection of the surface indicated no surface casing. No well construction information available. 

12) 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 form. 

I fnot, describe 

lfplul!l!in• ..,,.,.__., -•·-
V. Qt5CB1PJ1QN Qf Pl1ANNEQ WELL PLUGC.INr• r, 

'1 
Nott: Ir this plan propost, to plu1 an artulan wtl 
dl11ram or tllt well sllowlng propmrd Rnal plug 
as gropllysiral loas, that arr nttusar)" to 1dtquattl) , 

Also, If this planned plu11I•& plan rtqulns a varlnc• 

I) Describe the method by which cemer 

----~C: ~ / \~ 

ro sed for the well: 

1ltlplr wells oa samr sllr, a srparatt 
10d. 

!' "ith • trtmit plpt, • dttllltd 
1al lechalul lnCorncatlon, surh 
•e lo this plugging plan. 

Ille appllc:aot. 

d plugging methodology 

See Well Plugging Plan of C 

\ \~~ / ~,7cJ 
zo f ~•'; ttJbi~ 

, V, VI and VII. 
~it &iv 1 ,~c L~ > \.-rote-ctive-casi-n&:@-----14 pad 2) Will well head be cut-off below lands, 

y1. PLUGGING ANQ SEAi.iNG M4JEB14 . c::> 
Not,: n, pfi(fllng or• wtll tbat laps poor quality w1tt1 
from tbe eta~ c:0•1pan)· and/or product dnc:rlptlon ror 

// L, --- llac:11 a l'opy of the batth mix rr< V I ofOSE approved stalants. 

I) FQLPlugging intervals that employ ceme1 _ .......... 1ao1e A. 

2) - F~lugging intervals 1hat will employ approved non•cement based sealant(s), complete and attach Table B. 
~-

3) · ~oretical volume of grout required to plug the well to land surface: _21 CU. ft. 

'""' 4) Type of Cement proposed: 2% bentonite Type 1 Portland cement grout 
6.5 

5) Proposed cement groul mix: _______ anons 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 

WD.08 Well Plugging Plan 
Version Marth 07, 2022 
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7) 

8) 

Grout additives reauested. and oercent bv drv wei2ht relative to cement: 

2% bentonite to sack of 94 lb. cement 
1.88 lbs/94 lb sack 
1.36 cu. ft/sack 
110 lbs/cu ft 
14.7 lbs/gal 
6.5 gal/sk for 2% bentonite 

Additional notes and calculations: 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

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

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

ym, SIGNATURE; 

0 
( '1 

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

Dwight Hollon 

IX ACTION Qf THE SJAJE ENGINEER; 

This Well Plugging Plan of Operations is: 

___ Approved subject to the attached conditions. 

O1g4•11y Signeo Dy Owi9ht H0IIOn 
Dole 2022 07 25 17:58 12 -06'00' 

Signature of Applicant 

___ Not approved for the reasons provided on the attached letter. 

Witness my hand and official seal this day of 

7/25/2022 

Date 

., New Mexico State Engineer 

WD-08 Well Plugging Plan 
Version March 07, 2022 
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Top of proposed interval 
of grout placement (ft bgl) 

Bonom 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 

C:) 

-·-=~ 

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

;nterval. 

Interval I - deepest Interval 2 Interval 3 - most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

o to2ftbvs 
20to2ftbvs 

117 ft to 20 ft bgs 

•'1 • • 0_C.13U1t ••.471lll17l•201 .... 
o U613/Ndi TMl udl:912J• 405tlf 
•IO.S41\. _... lfl •UOl:)ftll't•tU?U 
ot )6Uo'Nl;k. Tot.i ..-,Jt6•S17.ep 
•10 ....... lleftheM 2t• 0.801Jllll•l.2-,(IHnCA1mtnl) 
e I t&D'Mdl Tolll ueb l07• I Mdl•S2e-i 

6.5 gal/sk for 2% bentonite 
5.2 gal/sk for lean 

on site 

bentonite 

2% bentonite, 1.88 lbs/94 lbs sack 
cement 

NA 

NA 

WD-08 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 I . deepest - -

---,_ 

Top of proposed interval 
of sealan1 placement 

(ft bgl) 

Bottom of proposed 
sealant of grout placement 

(ft bgl) 

Theoretical volume of 
sealant required per 

interval (gallons) 

Proposed abandonment 
sealant (manufacturer and 

trade name) 

_.,. ---..--

Interval 2 - -

.. 

Interval 3 - most shallow 

Note: if the well is 
non-artesian and breaches 

NA 

NA 

NA 

NA 

only one aquifer, 
use only this column. 

c:: 
C") 

---;;:· 
·7 

WD-08 Well Plugging Plan 
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Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and 

VII 
Section and Subsection 

DMB-1 (39-01122) [SWMU 39-00l(a)] 

Guidelines for Plugging and Abandoning Monitoring Wells and Angled Geophysical 
Boreholes 

Abandonment will be accomplished by filling the entire volume of the borehole or well with grout 

composed of 2% bentonite Type I Portland cement slurry, 1.88 lb of dry powdered bentonite, and a 
maximum of 6.5 gal. of approved water per 94-lb sack of dry cement. The approximate grout weight will 
be 12.0 to 15.0 lb per gal. Atl grout materials will be combined in an aboveground rigid container or 

mixer and mechanically blended on-site to produce a thick, lump-free mixture throughout the mixing 

vessel. 

Overdrilling will be used to remove subsurface components. In the event that well construction 
materials remain in the borehole after all reasonable efforts have been made at removal, the casing 
and/or screen sections will be cut and the borehole will be grouted for the remaining length, as feasible. 
Each borehole will be sealed by grouting from the bottom of the borehole or well to the ground surface. 
All grouting will be accomplished by placing a tremie pipe to the bottom of the borehole (Le., to the 

maximum depth drilled) and pumping grout through this pipe until undiluted grout is present at the 

ground surface or at the base of the surrounding concrete cover. 

After 24 hr, the abandoned site will be checked for grout settlement. At that time, any settlement 
depression will be filled with grout. Additional grout will be added using a tremie pipe inserted to the 
top of the firm grout, unless the depth of the unfilled portion of the well or borehole is approximately 

2 ft below ground surface (bgs) and this portion is dry. The ungrouted portions of the boreholes or wells 
will be filled to the ground surface with concrete or neat cement. This process will be repeated until firm 

neat cement or concrete remains at the ground surface. 

In the event that thief zones (i.e., high-porosity or permeability zone or fracture zones) are encountered 
that prevent grouting to the ground surface, a bentonite plug or other industry-standard borehole 

sealant material (e.g., Flowseal) may be employed to bridge the thief zone and prevent loss of grout to 

the surrounding formation. 

"Section V: Description of Planned Well Plugging" of this plan of operations (below) describes the two 
options that may be employed for well plugging. Option 1, the preferred option, is the attempt to 
overdrill the monitoring well. If the monitoring well cannot be overdrilled, recovering all of the material, 

Option 2 will be used. 

For each abandoned monitoring well, an abandonment record will be prepared to include the following 

information: 

• project and monitoring well designation; 

1 



• location of monitoring well (northing and easting, New Mexico State Plane 1983); 

• depth of well before grouting (ft bgs); 

• casing or items left in the borehole by depth, description, composition, and size (if applicable); 

• copy of the original borehole log, if available; 

• copy of the construction diagram for the abandoned well, if available; 

• reason for abandonment; 

• description and total quantity of grout used initially; 

• description and daily quantities of grout used to compensate for settlement; 

• dates of grouting; and 

• water level before grouting and date measured (if applicable). 

Section IV: Well information (2): Reason(s) for plugging well(s) 

39-01122 (DMB-1): DMB-1 was one of five vertical monitoring wells/continuously cored boreholes 

drilled in 1994 to varying depths to investigate potential migrations from Solid Waste Management Unit 

(SWMU) 39-00l(a) (Landfill) and SWMU 39-00l(b) (Disposal Pits). DMB-1 was a downgradient well to 

investigate the presence of perched alluvial aquifers and/or potential contaminant migration pathways 

(ICF Kaiser 1994). No formation water has been observed in DMB-1, indicating that no perched-alluvial 

groundwater is present in these areas (LANL 2010). Additionally, the landfill and disposal pit were 

excavated in 2009-2010; therefore, the potential source for any contaminant migration has been 

removed. 

The well is not being used and is a potential conduit for subsurface contamination (LANL 2011). 

Section V: Description of Planned Well Plugging (1): Describe the method by which cement grout shall 

be placed in the well, or describe requested plugging methodology proposed for the well. 

Option 1 

1. Rig up tremie pipe and install to approximate top of screen interval depth. Estimate 10 ft screen. 

Tremie pipe depth ~108 ft bgs. 

2. Calculate amount of grout needed to fill the screen interval and casing and to 20 ft bgs within 4-in. 

casing. 

3. Pump calculated amount of 2% bentonite Type I Portland cement. 

4. Grout to 20 ft bgs. 

5. Allow grout to cure for minimum of 24 hr. 

6. Measure top of cement. Note depth for depth bgs. 

7. Rig up 6.25-in. inside diameter (I.D.) hollowTstem augers (outside diameter [O.D.) 10.5 in.) to overdrill 

the 4-in.-lD stainless-steel well. 

8. Overdrill to 20 ft bgs true vertical depth (TVD). 

2 



9. After the well has been overdrilled, remove well casing. Place well segments and pieces on plastic 

sheeting at the surface. 

10. Calculate the estimated amount of 2% bentonite Type 1 Portland cement to fill the open hole, using 

10.5-in.-OD borehole and 18 ft bgs TVD. 

11. Install tremie pipe into the open borehole to ~3 ft from the bottom to pressure-grout to the ground 

surface, while removing the augers to ensure that the open borehole is grouted. After the grout has 

cured a minimum of 24 hr, tag top of cement from bgs. 

12. Backfill the remaining hole (~2 ft) with concrete or neat cement to ensure a secure surface seat. 

13. A neat-cement mound with a marker will be installed over the well at ground surface. The marker 

will be surveyed with Global Positioning System (GPS) with an accuracy of ±0.S ft. 

14. Dress well-surface location to contour of the local area. 

If well casing and screen cannot be removed, or if the casing is cut in two by the augers, go to Option 2. 

Use same borehole geometry as in Option 1 for calculations. 

Option 2 

1. Remove any recoverable well casing from the borehole. Place recovered well segments and pieces on 

plastic sheeting at the surface. 

2. Use driller's log or measure the bottom of the borehole to determine depth. 

3. Calculate volume using a 2% bentonite Type I Portland cement mix. 

4. Rig up tremie pipe and install to 3 ft from the bottom of the hole. 

S. Pump calculated amount of 2% bentonite Type I Portland cement while removing the augers to 

ensure the open borehole is grouted. Grout to surface. 

6. Allow to cure a minimum of 24 hr. 

7. Measure top of cement from ground surface. 

8. Backfill the remaining hole (~2 ft) with concrete or neat cement. 

9. A neat-cement mound with a marker will be installed over the well at ground surface. The marker will 

be surveyed with GPS with an accuracy of ±0.5 ft. 

10. Dress well-surface location to contour of the local area. 

Section VI: Plugging and Sealing Materials (8): Additional notes and calculations 

Option 1: 

• 97 ft x 0.0873 ft3/ft = 8.47 ft3 (117 ft to 20 ft bgs) 

o 1.36 ft3/sack: Total sacks= 6.23 

• 10.5-in. borehole: 18 ft x 0.6013 ft3/ft = 10.82 ft3 

o 1.36 ft3/sack: Total sacks= 7.96 
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• 10.5-in. borehole: 2 ft x 0.6013 ft3/ft = 1.2 ft3 (lean cement) 

o 1.18 ft3/sack: Total sacks: 1.02 = 1 sack 

• Total ft3: 20.49 ::c 21 

• Total sacks: 15.21 "' 16 sacks 

Option 2: If the casing is cut in two during overdrilling operations, grout calculations will be based on the 

open hole from auger removal. 

Assumption: 3-ft filter pack above the screen. No information available. 

Section VII: Additional Information 

DMB-1 was used to investigate the presence of perched alluvial aquifers and/or potential contaminant 

migration pathways from the landfill at SWMU 39·001(a) and the disposal pits at SWMU 39-00l(b). No 

water has been observed, indicating that no perched groundwater is present in the area, or that the 

observations are of limited aerial extent. 

References: 

ICF Kaiser, May 1994. "Drilling Plan Operable Unit 1132, Revision B," Document prepared for Los Alamos 

National Laboratory by ICF Kaiser, Fairfax, Virginia. (ICF Kaiser 1994) 

LANL (Los Alamos National Laboratory), January 2010. "Investigation Report for North Ancho Canyon 

Aggregate Area, Revision 1," Los Alamos National Laboratory document LA-UR-10-0125, Los Alamos, 

New Mexico. (LANL 2010) 

LANL (Los Alamos National Laboratory), March 2011. "Phase II Investigation Work Plan for North Ancho 

Canyon Aggregate Area, Revision 1," Los Alamos National Laboratory document LA-UR-11-1817, 

Los Alamos, New Mexico. (LANL 2011) 

Morrison Knudsen Corporation, May 30, 1995. "Monitor Well Inspection at TA-39," letter to Brad Wilcox 

(LANL) from Lucas Trujillo (Morrison Knudsen Corporation), Boise, Idaho. (Morrison Knudsen 

Corporation 1995) 
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Nominal 4-in, ID SS 
casing and screen to 
117 ft bgs TVD 

Assume annulus fill 
is a 2% bentonite­
cement slurry. 
Assume borehole OD 

8.75-in. 

Assume filter pack is 
3 fl: above screen 

Assuming 10 ft screen 
107 f1 to 117 ft bgs 
TVD 

DMB-1(39-01122) 

Well Construction Plug and Abandonment Approach 

Coecrete Well Pod 

I 
I 
I 
I 
I 10.5-in 
I diameter 
C: ~ rill :: 
0 borehole to 20 C: 

.lO: 
ftbgs TVD. C: 

=, 
Fill borehole .!!! 

C: with Portland 
0 ·;:; Type I cement u 
2 slurry mixed t; 
C: with 2% 
0 u bentonite 
"ii 
~ 

to ~2 ft bgs 

I 
I 
I 
I 
I 
I 

' 

___......,.Neat cement or concrete 
.,,.,,..,-- mound with a survey 

marker Installed 

Approximately 2 f1 of 
concrete or neat cement to 
surface 

Fill well casing 
with Portland 
Type I cement 
slurry mixed 
with2% 
bentonite 
from 20 !! to 
117 bgs TVD 
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Tabla 2.0-1 
Wall and Bonthola Installation and Construction Dalalls for SWMU 39-001(a) 

C•lng 
W.IU Locallon Dilmellf casing YNr Drilllng Wlllr TopofWllar TopofWlllr 

Unit No. Bol-"ole ID Qn.) Type Oritnlltlon Drffled llllhod ,__. (111D ftbpr (TVDftbp)' 

39-001(•1 DMB-1° 39-01122 4 Stainless Vertical 1994 ' HSA0 N ..... nJa' ~-Steel I I 

DM-2" 39-01121 4 Stainless Vertical 1994 HSA - nJa n/a 
Steel 

DM-4' 39-01133 4 Stainless Vertical 1994 HSA NW n/a n/a 
Steel 

AS~ 39-01132 2 PVC' 45 degrees 1994 HSA Yes 78.85 41.42 

ASC-11 39-01153 2 PVC 45degl'HS 1994 HSA 
_,. - -

ASc-2" i39-01152 2 PVC 45degl'HS 1994 HSA - n/a n/a 

I 
ASC-3° 139-01151 2 PVC 4S degrees 1994 HSA - - -

AS~• 39-01150 2 PVC 4S degrees 1994 HSA Yes 75.41 39.61 

-· Total dojllll (TD) encl-__ _. .. ken U.rch 21, 2022. w.l TD 11-INI belowglOUftd l<lrfac:e (ft bgll 

• MD• Me8Mnd drtpa\. 

'TVD•Tl\le-~. 

Welllllollhole Wtlllllonhole 
TOlal Oeplh TOlalOepth 
(MDftbp) (TVDftbgs) Status 

117 117 Existing 

30.2 302 Existing 

22 56 22.56 Existing 

81 05 42.58 Existing 

- - Abllndoned when easing broke during 
in•u,llatlon. 

80.41 42.24 Existing 

- - PVC casing cut by heavy equipment 
during 2009 excavation• 

81.4 42.76 Existing 

Collllrucllon 

WeN complebon docume.i181ion not found. Assume annulus 1s bacl<filled 
with cement. g 

we• completion documentation not found. Assume annulus is tiackfilled 
with cement.• 
Well completion dOCumentalion not found. AsSume annulus is bec1<11lled 
with cement.• 
Bonthole ~ documentation not found. AsSume annulus is 
tiackfiDed will\ cement.• 
Borehole completion documentation not found. 

Borehole completion daeumentation not found. Assume annulus ,. 
bec1<1111ed with cement.• 
Borehole completion documentation not found. Assume annulus ii 
l>addllled with cement.• 

Borehole completion documentation not found. Assume annulus is 
l>ackfilled wi1h cement.• 

0 Loo - _,.I labotatory, June 27, 19114-July 8. 199<1 "LOI - - Labota1o<y En-IR-P"'9'0ffl S.mpt. Man~ Facility Cote Sample LCU kw - DMB-1," loo Alomol. New MaxicO. 

d HSA • Hoao#-Mem auge, 

•NW• No wa1a' detecled. 

' nla •Nola~ (no_.,-•· 
• ICF KIIIIO<, May 199<1. "Onilltlg Plan Oporal>lo Unl 1132, Rev;licn B; Documen1 ~ for LooAltlmao Hationll 1.-.to<y by ICF KaiMr. Feirfe•. Virgin;&, 

•Loo_,__,., l.abomoty. July 12. 1994. ·Loo Alamos National Labotlltofy Erwi"'""""'1al Rat-Prog..,,, sample Mlnlgemonl Fecilily Core $on""8 I.cg kw-OM-2." Loo-· Now Mexico. 

1 Loo_,_,.._ l.abomoty, July 15. 1994. ·Loa - Nationel Laborato<y Erwi"'""""'1al R-Program Sample~ Fecilrty Core Somc>lt l<>o lor-OM•,' LOI Alt!-•, Now Me>Cia>. 

I Loo_,_ - ~- Ju"" 23. 1994. 'loo AltlmM Nalional Llbomoty E-R-Pl'agrom Sample~ Fedli1y Core s-mplo I.cg for BonollOleASC.O,' LOI-· Now Mellico. 

• PVC • Polyvinyl chloride. 
1 Loo-- Llbomoty. June ,s. 19114-June 21, 11194. 'LooAltlmoo Nationlll L-•1or)I E_,_1 Rellomlon Prog,am Sample u._,_, Fecili1)'Cote sample Log for l!oNIIIOle ASC-1 (•-): Loo Alamos. Now Mexico. 

'"-• 0omaged alld aba-~ ..-ioring borehole. 
• Loo Altlmoo National Llbomoty, June 13, 19114-Juno 15, 1994. 'loo - NalQlal ~ Enwonmenlll - Prog<anl Sample~ Fecilily Core Sample L<>o kw - ASC-2: LosAltlmoo. NM Me..,.,, 

o LOI - National Labomoty, June 7, 1994-June 8, 199<1. "Loo_,_ National L8bCt'a10ty EnvironrnonUII R-Prog,am Sample~ Fecilrty Core Sample I.cg kw - ASC-3: LooAltlmoo. Now Mel<ico. 

•L .. --Laboralay. ~ 20, 2009. "SUbconnct T-nical R_,.,.,. Dally-., Repon for NO<III Anello Canyon,,____. - •<:I Numbe< 1115170. LooAllmos, New MPico. 

q LOI-N_,.I Lab0ra10<y. June 1, 1994-June 8, 1994. ·Los,.._ - Labota1o<y Environ.,..,lal R-Program Samplo Menovomant Facility Core Sample I.cg for - Ase• : loo Alomoo, New,.. • ..,.,. 



ENCLOSURE 2 

Well Plugging Plan of Operations Form for the Plugging and 
Abandonment of Monitoring Well DM-2 at Technical Area 39 

North Ancho Canyon Aggregate Area 



• • • 

WELL PLUGGING 
PLAN OF OPERATIONS 

• • • • • • • • • • • • • 
~OTE: ,\ Well Pluulnc Plan of Optrations shall bt mrd 111th and arrtpttd b, 1hr Office or 1hr Stair Englnttr prior to plugln&, This form m•f bt 
used to plug a single well. or if you arr ph1gging mulliplr monitoring nrlls on tbr same silt using tht samr plugging mrthodolou·, 

\lrr1: \ our \\rll ma) bt rligihlf cu pHlirip111r in lht \quifrr \111pplng Progr11m (A \11'•·'\I Uurrau of (,rul~ groinfo.nml.rdu 'nsnurrr~.'\\ a1rr ' 
rgmnl ff\\ ithin an aru of lntrrrsl and mrl'ls 1hr minimum runstrurtiun rrquirrmrnh. such RS thtrr is slill \\llltr in )Our 11fll. and lht ,,c-11 
ronslrurtion rrOrctrd in a 11rll rrcord and log h nol cumpromio;rd. ronlHcl \\IP Ml !'7!1•8J~•~J8 or -69~1. orb) rmail nm~·11atrrlr,rls a nmUdu. 
prior to complrling lhio; prior (orm. !lh1min~ rrooftn 1hr O~t 01ul )Our ndl un, 11ccrptrd in thi, proi:ram, mll) drlll) 1hr plu!!lting of)our 11rll unhl 
11 l11trr d11tr . 

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

II. GENERAL/ WELL OWNERSHIP: D <.'heel. here 1fpropos1ng one plan for mulllple momtonng wells on the samcs11e and auach1n1 WO-Olm 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: .:..:.D_M_-.:..:.2 _______ _ 
Name of well owner: Department of Energy ----------------- - - ------
Mailing address: Dwight Hollon, 1200 Trinity Drive, Suite 150 County: Los Alamos 

City: Los Alamos State: NM Zip code: 87544 

Phone number: 505 551.2939 E-ma ii: dwight. hollon@em-la. doe. gov 

Ill WELL DRILLER INFORMATION; 
Well Driller contracted to provide plugging services: Richard Leblanc, Yellow Jacket DRLG, Serv. LLC ________ _ 

New Mexico Well Driller License No.: WD-1458 Expiration Date: _o_c_t_3_1,'-2_0_2_2 ____ _ 

IV ELL INFORMATION• OChctk btrt If this pl•~ describes mr.thod fo~ plu~ing ~ultiplt monllorln11 "·rlls on the same site and allacb 
• W , supplrmt11t1l rorin \\ D-08m and slup to #2 m this ucllon. 

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

I) GPS Well Location: Latitude: _3_5 _____ deg, _4_7 ___ min, 27.30059 sec 
Longitude: -106 deg, 15 min, 6.1622 sec, NAD83 

2) Reason(s) for plugging well(s): 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII 

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 q;;ua::l.:.:ity:!......:.w.:.:a:.:te=r~?--=N=A====-~l.:..ft..Y:;es:!'..!:P:.:.ro:.v.:.:i:.:d:.e.:a:.:d::.d1:.:.·t1::.:·o:.:.;n:.:a.:..I :.:d:;et:.:a.:.:.il!..' 

including analytical results and!or laboratory reporl(s): i..1 N_A ____________________ _.I 

5) Static water level: none detected feet below land surface I feet above land surface (circle one) 

6) Depth of the well: 30.2 ___ feet 

WD-08 Well Plugging Plan 
Version· March 07, 2022 
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7) 

8) 

9) 

10) 

11) 

12) 

Inside diameter of innermost casing: _4 _____ inches. 

Casing material: Stain~l_e_s_s_S_t_e_e_l ____________ _ 

The well was constructed with: 

an open-hole production interval, state the open interval: _________ _ • [xl a well screen or perforated pipe, state the screened interval(s): Unknown. No well construction records of 
the well can be d iscovered. 

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

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

otherwise scaled? If es, lease describe: 

isual Inspection of the surface indicated no surface casing. No well construction available. 

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 

• If pluggiag mrthod diffn-s belwtt• maltlptr wrlls 011 samr sltr, a srp1r1tr 
Y, PESCBIPJIQN Of Pl,ANNEQ WEJcL PLUG{ilNG; form mast br romplrtrd fornrh mttllod. 

N otr: If 1h11 pl11t proposes to plus an artrsl•n wrll In a "'•) olhrr than wltb «111cnl 1rou1, placed bottom co cop "ilh • trrm~ plpt, a drt• ilrd 
dia1ram of the ""'' showln& proposrd On•I pluurd ronOg11rallon shall br attachrd, H "·rll as H)' additional lrchnkal Information, ,utb 
as 1rophysit"al logs, that arr 11rcrss• ry to adtquattl) dr!t'rib, tbr proposal. Attach a cop)· or any signrd OS£ Hrl1nu lo this pluglng plan. 

Also, Ir this pl1n11td plugla& plan rrqulrrs I varl1ncr to 19.17.4 N\IAC, at1arh a dr11lltd nrlant"e rtquest slgnrd b) the applltaat. 

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

orooosed for the well: 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

2) Will well head be cut.off below land surface after plugging? There is no well head. The protective casi[!g an.Q_pad 
will be removed 

VI. PLUGGING &NP St&J,ING N&IEB1&M; 
Notr: Thr plu1&ing of a well that taps poor ~ualll)· ,uttr may rcqulrr thr use ol I specialty umrot or spuialt) sealant Attat'h a t'opy of thr batrh mix rrc 
from the rr11un1 company and/or product drscriptlon for specialty crmcat mlxu or an)· sealant tbat devl1tts from tllr list or OSE approvrd nalants. 

I) For plugging intervals thal 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: _13 cu. ft 

4) Type of Cement proposed: _2_o/c_o_b_e_n_to_n_it_e_c_e_m_e_n_t_g_ro_u_t __________________ _ 

5) 

6) 

Proposed cement grout mix: _6_·_5 _____ -oallons of water per 94 pound sack of Portland cement. 

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

X mixed on site 

WO-08 Well PlugingPlan 
Version March 07, 2022 
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7) 

8) 

Grout additives reauested, and oercent bv drv weieht relative to cement: 

2% bentonite to sack of 94 lb. cement 
1.36 cu. ft./sack 
110 lbs/cu.ft. 
14.7 lbs/gal 
6.5 gal/sk for 2% bentonite 

Additional notes and calculations: 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

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

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

vm SIGNATURE; 
I, Dwight Hollon , say that I have carefully read the foregoing Well Plugging Plan of 
Operations and any at1achments, 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 ofmy knowledge and belief. 

Dwight Hollon 

1x ACTION Pf JUE STATE ENGINEER; 

This Well Plugging Plan of Operations is: 

Oig~•l1y s,gnod by Owighl Hollon 
0.te: 2022 07 25 17 5':14 •06'00' 

Signature of Applicant 

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

Witness my hand and official seal this day of 

By: 

7/25/2022 

Date 

., New Mexico State Engineer 

WD-08 Well Plugging Plan 
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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 1 percent by dry 
weight relative to cement 

Grout additive 2 
requested 

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 Interval 3 most shallow 
Note: if the well is 

non•artesian and breaches 
only one aquifer, 

use only this column. 

0 to 2 ft bgl 
20 to 2 ft bgl 

20 - 30.2 ft bgl 

410.1•• o•nUitl • 0.1113 po.211o 201-.., 
Ol3111ill'Mca Totalucb01$-42pl 
• \0.75-n. DOnhll9 II I •0.8013D11 • 10.1?"3 
o t )I D'Mdl. foe.I Mtb 1 •• $1 74 te,1 
•I0.1$.al.beffNIM 1 t~ 0 . .0'3U'l• l.lltJ .. ...,~) 
ot 111:3,'u,cl TecMMCb l02-IMcl-S2pl 

6.5 gal/sk for 2% bentonite 
5.2 gal/sk for lean 

on site 

bentonite 

2% bentonite, 1.88 lbs/94 
lbs sack cement 

NA 

NA 

WD-08 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 
of sealant placement 

(ft bgl) 

Bottom of proposed 
sealant of grout placement 

(ft bgl) 

Theoretical volume of 
sealant required per 
interval (gallons) 

Proposed abandonment 
sealant (manufacturer and 

trade name) 

-·· 

Interval I . deepest Interval 2 -~ -

·-· 

·-

- --- · 

Interval 3 - most shallow 

Note'. if the well is 
non-artesian and breaches 

NA 

NA 

NA 

NA 

only one aquifer, 
use only this column. 

WD-08 Well Plugging Plan 
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Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and 

VII 
Section and Subsection 

DM-2 (39-01121) [SWMU 39-00l(a)] 

Guidelines for Plugging and Abandoning Monitoring Wells and Angled Geophysical 
Boreholes 

Abandonment will be accomplished by filling the entire volume of the borehole or well with grout 
composed of 2% bentonite Type I Portland cement slurry, 1.88 lb of dry powdered bentonite, and a 
maximum of 6.S gal. of approved water per 94-lb sack of dry cement. The approximate grout weight will 

be 12.0 to 15.0 lb per gal. All grout materials will be combined in an aboveground rigid container or 
mixer and mechanically blended on-site to produce a thick, lump-free mixture throughout the mixing 

vessel. 

Overdrilling will be used to remove subsurface components. In the event that well construction 

materials remain in the borehole after all reasonable efforts have been made at removal, the casing 
and/or screen sections will be cut and the borehole will be grouted for the remaining length, as feasible. 
Each borehole will be sealed by grouting from the bottom of the borehole or well to the ground surface. 
All grouting will be accomplished by placing a tremie pipe to the bottom of the borehole (i.e., to the 
maximum depth drilled) and pumping grout through this pipe until undiluted grout is present at the 

ground surface or at the base of the surrounding concrete cover. 

After 24 hr, the abandoned site wilt be checked for grout settlement. At that time, any settlement 
depression will be filled with grout. Additional grout will be added using a tremie pipe inserted to the 
top of the firm grout, unless the depth of the unfilled portion of the well or borehole is approximately 
2 ft below ground surface (bgs) and this portion is dry. The ungrouted portions of the boreholes or wells 
will be filled to the ground surface with concrete or neat cement. This process will be repeated until firm 

neat cement or concrete remains at the ground surface. 

In the event that thief zones (i.e., high-porosity or permeability zone or fracture zones) are encountered 

that prevent grouting to the ground surface, a bentonite plug or other industry-standard borehole 
sealant material (e.g., Flowseal) may be employed to bridge the thief zone and prevent loss of grout to 

the surrounding formation. 

"Section V: Description of Planned Well Plugging" of this plan of operations (below) describes the two 
options that may be employed for well plugging. Option 1, the preferred option, is the attempt to 
overdrill the monitoring well. If the monitoring well cannot be overdrilled, recovering all of the material, 

Option 2 will be used. 

For each abandoned monitoring well, an abandonment record will be prepared to include the following 

information: 

• project and monitoring well designation; 

1 



• location of monitoring well (northing and easting, New Mexico State Plane 1983); 

• depth of well before grouting (ft bgs); 

• casing or items left in the borehole by depth, description, composition, and size (if applicable); 

• copy of the original borehole log, if available; 

• copy of the construction diagram for the abandoned well, if available; 

• reason for abandonment; 

• description and total quantity of grout used initiatly; 

• description and daily quantities of grout used to compensate for settlement; 

• dates of grouting; and 

• water level before grouting and date measured (if applicable). 

Section IV: Well information (2): Reason(s) for plugging well (s) 

39-01121 (DM-2): DM-2 was one of five vertical monitoring wells/continuously cored boreholes drilled 

in 1994 to varying depths to investigate potential migrations from Solid Waste Management Unit 

(SWMU) 39-00l(a) (Landfill) and SWMU 39-00l(b) (Disposal Pits). DM-2 was a downgradient well to 

investigate the presence of perched alluvial aquifers and/or potential contaminant migration pathways 

(ICF Kaiser 1994). No formation water has been observed in DM-2, indicating that no perched-alluvial 

groundwater is present in these areas (LANL 2010). Additionally, the landfill and disposal pit were 

excavated in 2009-2010; therefore, the potential source for any contaminant migration has been 

removed. 

The well is not being used and is a potential conduit for subsurface contamination (LANL 2011). 

Section V: Description of Planned Well Plugging (1): Describe the method by which cement grout shall 

be placed in the well, or describe requested plugging methodology proposed for the well. 

Option 1 

1. Rig up tremie pipe and install to approximate top of screen interval depth. Subtract stickup of well 

casing and measure from top of casing (TOC). Estimate 10-ft screen. Tremie pipe depth ~25 ft bgs. 

2. Calculate amount of grout needed to fill the screen interval and casing to 20 ft bgs within 4-in. casing. 

3. Pump calculated amount of 2% bentonite Type I Portland cement to 20 ft bgs true vertical 

depth(TVD). 

4. Allow grout to cure for minimum of 24 hr. 

5. Tag top of cement from TOC. Subtract stickup of well casing. Note depth for depth bgs. 

6. Rig up 6.25-in. inside diameter (I.D.) hollow-stem augers (outside diameter [0.0. 10.5 in.) to overdrill 

the 4-in.-lD stainless steel well. 

7. Overdrill to 20 ft bgs TVD. 
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8. After the well has been overdrilled, remove well casing. Place well segments and pieces on plastic 

sheeting at the surface. 

9. Calculate the estimated amount of 2% bentonite Type I Portland cement to fill the open hole, using 

10.5-in.-OD borehole and 18 ft bgs TVD. 

10. Install tremie pipe into the open borehole to ~3 ft from bottom to pressure grout from the bottom 

of the borehole to the ground surface, while removing the augers to ensure that the open borehole 

is grouted. After the grout has cured a minimum of 24 hr, tag top of cement from TOC. 

11. Backfill the remaining hole (~2 ft) with concrete or neat cement to ensure a secure surface seal. 

12. A neat-cement mound with a marker will be installed over the well at ground surface. The marker 

will be surveyed with Global Positioning System (GPS) with an accuracy of ±0.5 ft. 

13. Dress well-surface location to contour of the local area. 

If well casing and screen cannot be removed, or if the casing is cut in two by the augers, go to Option 2. 

Use same borehole geometry as in Option 1 for calculations. 

Option 2 

1. Remove any recoverable well casing from the borehole. Place recovered well segments and pieces on 

plastic sheeting at the surface. 

2. Use driller's log or measure the bottom of the borehole to determine depth. 

3. Calculate volume using a 2% bentonite Type I Portland cement mix. 

4. Rig up tremie pipe and install to~ 3 ft from the bottom of the hole. 

5. Pump calculated amount of 2% bentonite Type I Portland cement between the removals of the auger 

flights to ensure the open borehole is grouted. Grout to surface. 

6. Trip out tremie pipe and clean grout from pipe. 

7. Allow to cure a minimum of 24 hr. 

8. Tag top of cement from TOC. 

9. Backfill the remaining hole (~2 ft) with concrete or neat cement. 

10. A neat-cement mound with a marker will be installed over the well at ground surface. The marker 

will be surveyed with GPS with an accuracy of ±0.5 ft. 

11. Dress well-surface location to contour of the local area. 

Section VI: Plugging and Sealing Materials (8): Additional notes and calculations 

Option 1: 

• 10.2 ft x 0.0873 ft3/ft; 0.89 ft3 (30.2 ft to 20 ft bgs) 

o 1.36 ft3/sack: Total sacks ; 0.65 

• 10.75-in. borehole: 18 ft x 0.6013 ft3/ft; 10.82 ft3 
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o 1.36 ft3/sack: Total sacks = 7.96 

• 10.75-in. borehole: 2 ft x 0.6013 ft3/ft ,:,: 1.2 ft3 (lean cement) 

o 1.18 ft3/sack: Total sacks: 1.02 = 1 sack 

• Total ft3: 12.91 = 13 

• Total sacks: 9.63 = 10 sacks 

Option 2: If the casing is cut in two during overdrilling operations, any casing will be removed from the 

borehole, and grout calculations will follow the plugging and abandonment calculations in Option 1. 

Assumption: 3-ft filter pack above the screen. No information available. 

Section VII: Additional Information 

DM-2 was used to investigate the presence of perched alluvial aquifers and/or potential contaminant 

migration pathways from the landfill at SWMU 39·001(a) and the disposal pits at SWMU 39-00l(b). No 

water has been observed, indicating that no perched groundwater is present in the area, or that the 

observations are of limited aerial extent. 

References: 

ICF Kaiser, May 1994. "Drilling Plan Operable Unit 1132, Revision B," Document prepared for Los Alamos 

National Laboratory by ICF Kaiser, Fairfax, Virginia. (ICF Kaiser 1994) 

LANL (Los Alamos National Laboratory), January 2010. "Investigation Report for North Ancho Canyon 

Aggregate Area, Revision 1," Los Alamos National Laboratory document LA-UR-10-0125, Los Alamos, 

New Mexico. (LANL 2010) 

LANL (Los Alamos National Laboratory), March 2011. "Phase ti Investigation Work Plan for North Ancho 

Canyon Aggregate Area, Revision 1," Los Alamos National Laboratory document LA-UR-11-1817, 

Los Alamos, New Mexico. (LANL 2011) 

Morrison Knudsen Corporation, May 30, 1995. "Monitor Well Inspection at TA-39," letter to Brad Wilcox 

(LANL) from Lucas Trujillo (Morrison Knudsen Corporation), Boise, Idaho. (Morrison Knudsen 

Corporation 1995) 
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DM-2 (39-01121) 

Well Construction Plug and Abandonment Approach 

Nominal 4-in. ID SS 
casing and screen to 
30.2 It. bgs TVO 

Assume annulus fill 
is a 2% bentonite­
cement slurry. 
Assume borehole OD 

8.75-in. 

Assume filter pack is 
3 f1 above screen 

Assuming 10 ft screen 
20.2 fi to 30.2 f! bgs 
TVO 
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10.S•in. 
diameter 

~dti.!! 
borehole to 20 
ftbgs TVO. 
Fill borehole 
with Portland 
Type I cement 
slurry mixed 
with 2% 
bentonite 
to ~2 f! bgs 
TVO 

Completion Depth: 30.2 flbgs TVD NOT TO SCALE 
Est. Total Depth 40 f! bgs TVD 

___.....Neat cement or concrete 
.,,,,_- mound with a survey 

7__ 
marker installed 

Approximately 2 f! of 
concrete or neat cement to 
surface 

Fill well casing 
with Portland 
Type I cement 
slurry mixed 
with2% 
bentonite 
from 20 ft to 
30.2 ft bgs 
TVO 



I! 

11; 

I! 

1630000 

er, 

"'I" 

<( 

I-

6$ 

mi ,_, iTJc, ,...,_ 
" " 

\ 
\ 

" 

· ............ ~ ....... 

.... -=.·,, .... ( 
···--"'-· _ ":--_. 

/
~--. -.;_',_:-,,_,--.\, 

" ' -.:,\i 

'--- '\ . ·~'°\ 

)\ 
-~ 

'--' 

\ \~ 
~ 

' 
:.;.,.i .i.­

SWMU·39-002(b) 
·\. 

" SWMU 39-007(8) -
/\ ':.~ 

--

..., ;:\ \. 
l!I ~~ 

I\\\,. 
-0-/\. 

~ 

"" A 
\ 
\.~ l T A\3 

' '" \ ~ -- ·'-
' , 

North Ancho Canyon Aggregate Area - • TA l>oundary Index contour. 200-11 interval 

SWMU or AOC - Fence Terrain contour, 50-11 interval 

Structure Unpaved road l=:I P&A Locations 

-- Paved road 

---
ij 

""--- "'-'-,--...___....__,,,_,,b, ("""", ... 

- --- \ 
. --~---------:\ --\ 

~ 
T A · 3 9 

' ·~ -... ~ 
•• \ "'-,.r ~~ 

iii 1644000 

I 

J ' \._,6'0 /~\ 

~;--- ~•'•••v~ 
TA 7 1 

"·,. ~ '•-~ 

~ 
"\ 

~ 

~ ~ \ 

--.... -..-__ 
"\. ,, 

~ ' \ .. '-- - ------ -.:. 
"-- ",,"'-~-. 

) ,,. . ' . _. '---..__, 

~) ·---------, 
-----------/ . --

' ' 

\ 

' ' 
T A · 7 0 

~ 
·>:~ - ~--;· 

\ 
~ \ \.--rJ 

"~;-
\" ' . 

,,,, 
'" " DGCLUIER: Thilff'IIP-. ~ tr 9G1: 

procal,l'I IMOCllltd wGI h U.CC Afl Ol'lllf i-. 
IOf ""tNPlhclJldbfCO"lilffledWll,NlB""' 

"" --Plon,~S,-
......... c-11:-.us .......... 

Nllf'l~D- 1913 ---0oun1m 
Nle/l'lS Former structure 

Drainage channel Locations of plug and abandoning of monitoring wells and angled geophysical boreholes at TA-39 l IJ>P ..,,_21.ooz•~,.---,-.1.-
1n)20210f!WI( 



l!f 
~2QO 

"C.Jdt, 

't-"',,'c 

"'r "b 
<-t. VO "• 

O' 'b 
% 

I! 

I! 

% 

_1~9400 1fl31!ji()O 

... 
................ 

,_ 

"'""'" "'-'<>o 
~ 

Cl;, "i, .,_ 
't- I 

-......... ... \. t 

~ \ '\ i \ 
'- 't- ':", \ l \ . ~ 1, 

'-\ "',, \ l ' I 
- ,'l, > l ~ 

•· ~ ' ~. . I ',!\ ' I 

' I 

' l l I I 

Ii, I \ 
P. 

\ I 

( 
~ 

) 
) 

® Borehole, vertical or angled - Waterline --- Secondary utility 

- Angled borehole drilling vector Gas line Unpaved road 

Structure ( Electric line -- Paved road 

SWMUorAOC • Sewer line Index contour, 20-11 interval 

Orainage channel Communication line Terrain contour, 2-11 intet11al 

Location of SWMU 39-001(a) wells and boreholes 

1!MOOOO 164-0200 la.0400 

,_ 
} 

~ 
~ 

~), \\ \ \ \ ' I \ 
' ·-.... __ ---~L ~ \ ' 

\ ) 
l )¥\ ;. 

' \ ~ , 6~ J 

3M1122 
®(D118•1) 

l 

\ 
'1:,~ 

' 

' \ 
~ 
~ /f 

I '&~ /-
cs: 't! 

't- ~ 
~ 

~ 

' ~ -. '. ' \. 
\ \ \ ~ 

'\._- - ,l \ \ \ \ \· 
\.. 

, \, ... L--"' . ....___ 
..... 

-it\ '\ \..,I.., -. ' } 
~.,,,--. -

~ 

✓-
~~ 

I [ f I } I,. I ~ 
~ 

! ! I§ I 
v 

i: 

f,l I l ,l' ( { ' ~ 
I, I l . l \ - ' 

025~ 100 

OISCLAIIEA: Tl'lam1p-cr-.dlcrWCI\ 
~...._,_.,,_LlCC MGIWwn 
bNM1PINIIMbla:nlmadw6Nlf ... 

"" 

1 
'fET __ .,__.,_ 

..,._U..COCW.bnt.U$S...,Fe11 
Nari'l~ORffi19') 

---0....1!129 

Nll!mS 
IMP" fflll>_:l14)2"4l_39-((111~"'9"1.barlftdl 

41=DF11AHK 



Table 2.0•1 
Well and Bo19hole lnstallatlon and Conatnlctlon Details for SWMU 39-001 l•l 

Clllng 
WIIW Locdon Olafflller Calng Yw Drilling Water Top of Water Top of Water 

UnM No. 8cnhole ID lln.) Type Orientltlon llflllld Mllllocl Pment (110 It bgl)' (TVDftbgl)" 

39-00l(a) OMB-1< 39-01122 4 Stainless venical 1994 HSA• NW- nJa' nJa 
Sleet 

OM-2" 39-01121 4 Stainless Vertical 1994 HSA NW n/a lli'A 

Steel 

OM-4' 39-01133 4 Stainless Vet'!lcal 1994 HSA NW nJa n/a 
Steel 

ASC-0' 39-01132 2 PVC' 45 degrees 1994 HSA Yes 78.85 41 .42 

ASC-11 39-01153 2 PVC 45deg1M1 199"4 HSA ffl - -
ASC-2!' 39-01152 2 PVC 45 deglMI 199"4 HSA NW n/a nJa 

ASC-3" 39-01151 2 PVC 45degrees 1994 HSA - - -

AS~• 39-01150 2 PVC 45degiees 1994 HSA Yes 75.41 39.61 

_, Tolal depll, (TD) lfldfield ,,_.,..,,__,.,,....., M• ""1 21 , 2022. Well TD it _Aid_ -9--ift IIQ•l-

1 MD• - <1•9th . 

b'IVD • TI\NI - depth. 

I WtlV!lonholt WIIIIBorehole 
Total Depth Tot.I Depth 
(11D ltbp) (TVD It bgl) Sla1III 

117 117 E•lstlng 

,i,_2 3H eiosq - --· 
22.56 2256 Existing 

81 05 4258 Existing 

- - Al>and0necl wllen casing bt'oke during 
ins1allation. 

80.41 42 24 Existing 

- - PVC casing a,t by heavy equipmerrt 
during 2009 excavation" 

81.4 42 78 Existing 

COllltrucllon 
Well c;:omplelian doalmentation not lound. Assume annulus 11 bacl<lil1ed 
with cemenl. • 

Well completion documentation not f011nd. Ass<lme annulus is backfilled 
with cement.• 

Well comple!iOn doeumentation not found. Assume annulus is backfilled 
with <:$men!.. 

Borehole completion documentetion not lound. Auume annulus is 
backfilled with cement• 
Borehole completion documentation not lound. 

Borehole oompletion documentation not lound. Auume annulus is 
backfilled wiltl C$menl.9 

Bor8l1ole completion documentation not found. Assume annulus is 
backfilled with cement.• 

Borehole completion documentation not found. Assume annulus is 
backfilled with cement.• 

c Loo--Labomo<y June 27 199-hluly e. 1994 ...... ,...,_ Notional L• botalory E-R-Pnlgnlm s•mple 1,1._i Foc;My Cor9 s.,.. Log,.,_ OM&-1: 1.oo-. Now-· 

' HSA • Holow-ttam lluget 

• t,l,N. No watar detecbld 
1 n/a•Not~ (no-dateded~ 

0 ICF Kailw May 1984. 'Drilhng Pion Operable UM 1132. R-I! ' DocutMnt ~ for LooAl• moo National L•borsto<y by ICF Kaile< Faif11><. Virginoa. 

n Loo-NationalLabofllory July 12, 1984 "lotAlamol N1bonel Labofllory Envi_ R_ ProgramSample ~ Foc;My C- SomploLog for-DM-2.• LooAlamol. N- Mallico. 
1 Loo-Nationol\.eboralory Jul)' 15. 1984 "lot-N•llonal Labomo<y Etwironmentol R..-PrOgroms•mple~ Foeill1y Cor9 SomploLog lo< -DM-4."1.ooAlarnos. NewMellico 

I Loo- Nationol Labomory, Juno 23, 1- "Loo Alamol National ~ Enwonmemol R•- Ptog,am s.,.. Ma,..,,,..,i Fac:llily Cor9 S.mple log for - ASC-0." Loo Alllmoo, N--· 

' PVC• P~ dilorici.. 
1 Loo Alamol Nationlll Labomo<y. June 15. 199-hl'"'° 21. 1-. "LOI""'"'°" Notional L• botlltor, En...,,,_I R.--"-Sample,....._.,_ Foc;My Cor9 Sampi. log lot - ASC-1 (Obllndoned)." Loo-· N-Mallico. 

'"- • Dlmav,,d Ind•- geopllylical monitoring bonfhole. 
• Loo - Nationol Lallonltory. June 13. 199-hlune 15, 1-. "Loo Ala,,_ Notional L• botlltor, En..-I - Program Sa ... Ma._,..,. Fac:llily Cor9 S.mplO Log lo< - ASC-2 • Loo Alamo&. - M-. 
•1.oo-Na11onal Lallomory, June 7, 19114-Junea, 1984 "LoaAlamooN• tioNI LabcntoryE-R•-ation Pn,grom S.mpleMenogomon1 Focilil)'Cor. Samplelogfor-ASC-3' LooAlamol, Now Mexico. 

• Loo A1amo1 National Labotlltor,. ~ 20. 2009 ·subcooltact Teclv1oall Re_,... Daily Activity R-1 for Not111 Ancllo C.nyon lmplomen\otion." Subconb'Od Numttar ell170. Loo""'--· New Mollico 

• L<,o - National Labomoly, June I , 191M-June8. 1994 ' LoaAlamolNotionll Labcntory Enwcnmontal R- Progtarn S.mploMII~ Focilily Cor9 Sample Log for-~ ' LosAl• moo, New Mollico. 



ENCLOSURE 3 

Well Plugging Plan of Operations Form for the Plugging and 
Abandonment of Monitoring Well DM-4 at Technical Area 39 

North Ancho Canyon Aggregate Area 



'~ · ~ 

----11111 < 

• • 

WELL PLUGGING 
PLAN OF OPERATIONS 

. . . • • • 
SOTE: ,\ Wrll l'luuln& Plan of Oprralion5 shall br fllrd wllh and actrplrd b) thr Officr or 1hr Stair [nginrrr prior lo pluuin1. This form m•f !It 
usrd to plug a singlr wtll, or if )'OU arr plugging mulliplr moniloring "rlls on thr sa mr silt using 1hr samr plugging mrlbodolou·• 

\ltrt! \ our ,1rll m11) hr tligiblr lo par1irlp111c in 1hr ,quiftr \lapping l'rogr11m (.\ \II'•· '\I Uurl'RU of Gtolug) groinfo.nml.tdu 'n~nur<'r! \, ~,rr ' 
rgm n' if "ithin an 1HU 1,rinttrrsl 11nd mr<'b thr minimum runslrurliun rrquircmrnts. surh RS thrrc- i~ still l'llttr in )Our l\tll, and 1hr ,,rll 
ronslrurtion rrnrrtrd in a 11rll rrrord and lug is nut romprom isrtl, rnnt11rt \\II' 111 !i75-8J~·~J8 nr -6?~1. orb) rm ail nm~ "a1rrlt1 rls a nm l.tdu , 
prior to completing this prior form. ~l11lll ing proof In 1hr OM I hut )our 1nll 1111, 11rrrplrd in lhi, proj!rHm, m11) drh1) lh<' pluuing of )our .. r11 until 
II IHltr datr. 

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

II. GEN ERA L / WELL OWNERSHIP: O <. nccl.. here ,r proposing~ plan for mulllplc monitoring wells on 1he same site and a11ach1ng WD-08m 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: -=D..c...M_-_4 _______ _ 
Name of well owner: Department of Energy 

Mailing address: Dwight Hollon, 1200 Trinity Drive, Suite 150 County: Los Alamos 

City: Los Alamos State: NM Zip code; 87544 

Phone number: 505.551.2939 E-mail: dwight.hollon@em-ladoe.gov 

111, WELL DRILLER INFORMATION; 
Well Driller contracted to provide plugging services: Richard Leblanc, Yellow Jacket DRLG Serv. LLC ________ _ 

New Mexico Well Driller License No.; WD-1458 Expiration Date: _O_c_t_3-'1,'-2_0_2_2 ____ _ 

NFO ON • Check here If this plu describes mrlhod for plugging multiple monilorlne l\'Clls on the same site and attach 
IV. WELL I RMATI i supplemental form\\ O..08m and skip to #2 in Ibis swion. 

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

I) GPS Well Location: Latitude: _3_5 _____ deg, _4_7 ___ min, 31 16773 sec 
Longitude: -106 deg, 15 min, 6.98776 sec, NAD 83 

2) Reason(s) for plugging well(s): 

See Well Plugging Plan of Operations-Epxanded Text for Sections IV, V, VI and VII. 

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 01herwise poor q;:ua:;l~ity-:..:.w.::a::,te::r:..:.?~=N=A=== =-...:.•.:.f!..ye:_;s::.:,,...!:P::..ro~v:..:i::::d.::.e.:a::::d~d:.:.it~io::,:n::a.:..I :::.d::;et::a:.:.il,:.., 

including analytical resuhs and!or laboratory report(s): ..,! N..,A....._ ___________________ ..... I 
5) Static water level: none detected feet below land surface I feet above land surface (circle one) 

6) Depth of the well: _2_2_.5_6 ____ feet 

WD-08 Well Plugging Plan 
Version· March 07, 2022 
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7) 

8) 

9) 

10) 

11) 

12) 

Inside diameter or innermost casing: _4 _____ inches. 

Casing material: Stain~ess S_t_e_e_l ______________ _ 

The well was constructed with: 

an open-hole production interval, state the open interval: ________ _ • 
RJ a well screen or perforated pipe, state the screened interval(s): Unknown. No well construction records of the 

well can be discovered. 

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

Was the well built with surface casing? _N_o ____ lfyes, is the annulus surrounding the surface casing grouted or 

otherwise sealed? Ir es, lease describe: 

isual inspection of the surface indicated no surface casing. No well construction information available. 

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 

• If plugging method differs beh.-rH multiple "·ells on same site, • stp• r• tc 
Ya QESCRIPTIQN Of PL4.NN£Q WELi, PLUGGING; form mus• bt tomplttfd for Hth metbod. 

Note: If this plan proposes co plus an arttsl•n well In a wa) olhtr th•n wltb ttmul 1rout, placed bottom co top "Ith a trem~ pl~. a drtalltd 
dt11ram of tht wdl showing proposed Onal plug,d toaflguralion shall be • tt• rhcd, as w,11 as •D)' atldltlon• I lnhaltal information, surb 
as geophysical logs, th•I art ntttss• I') lo adtquattl) dncribt tht propos• I. At11rh • tOp) or any signed OS£ variance lo Ibis pluging plan. 

Also. lflhls pl•nntd plugl111 pl•n requires a variance to 19.27.4 N\IAC, attach a dttalltd variance rcqutst stantd b) tht applicant. 

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

oroposed for the well: 

See Well Plugging Plan of Operation-Expanded Text for Sections IV, V, VI and VII. 

2) Will well head be cut-off below land surface after plugging? There is no well head. The protective casing and pa<!~ill 
be removed. 

Y1, PLUGGING ANQ Sf;AJ,ING MAJEB1Alr'i; 
Nole: TIit ptuglng or• "''II tb11 taps poor quality w•ttr may rcqulrt lht use of a sptdalt) umtnt or sptrlalt) sealant Attach a copy or lht batrh mb rtt 
from tbt cetntnt company •nd/or product dtstrlptlon for specially crmrnl mlns or •n)' aealant tb• t dtvlatts from tbt list of OSE approved stalents. 

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: _14 cu. ft 

4) Type of Cement proposed: _2_'¼_o_b_e_nt_o_n_ite_ce_m_e_n_t _g_ro_u_t __________________ _ 

5) 

6) 

Proposed cement grout mix: _6_.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 

WD.o& Well Plugging Plan 
Version March 07, 2022 
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7) 

8) 

Grout additives reauested. and oercent bv drv weight relative to cement: 

2% bentonite to sack of 94 lb. cement; 6.5 gal/sk for 2% bentonite 
1.88 lbs/94 lb sack 
1. 36 cu. ft/sack 
110 lbs/cu.ft 
14.7 lbs/gal 

Additional notes and calculations: 

See Well Plugging Plan of Operations-Expanded Text for Section IV, V, VI and VII. 

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

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII 

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

Dwight Hollon 

1x, ACJIQN PE JUE SJAJE ENGINEER; 

This Well Plugging Plan of Operations is: 

D.gil• tiy signed by Dwign1 Hollon 
Dale: 2022.07 25 18: 15 44 •06'00' 

Signature of Applicant 

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

Witness my hand and official seal this day of 

By: 

7/25/2022 

Date 

., New Mexico Stale Engineer 

WD-08 Well Plugging Plan 
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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 

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

interval. 

Interval I - deepest Interval l Interval 3 most shallow 
Note: ifthe well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

0 to 2 ft bgl 

23 ft to 2 ft bgl 

• ID.5,1n.boritholc 21 ii II o.601..l!c)J/\ • 12.loJIIJ 
o I . .U. riJ/U\l: Tclt.d ~lu <J.ll • MU? gal 
• 10.5-in.horithoac l (l 111 0.fA)l)fl)tfl • 1.2 (l) ,k.,,.. 
,('mrnll 
o I.Ill fUl~Kl: ToC•I ,.-b l.nl • I ud,; • Ug.al 

6 .5 gal/sk for 2% bentonite 
5.2 gal/sk for lean 

on site 

bentonite 

2% bentonite, 1.88 lbs/94 
lbs sack cement 

NA 

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

Interval. 

Interval I --·- ---- -

Top of proposed inlerval 
of sealant placement 

(ft bgl) 

Bottom of proposed 
sealant of grout placement 

(ft bgl) 

Theoretical volume of 
sealant required per 
interval (gallons) 

Proposed abandonment 
sealant (manufacturer and 

trade name) 

.. -·-·--·-··· 

deepest Interval 2 

--

-

Interval J - most shallow 

Nole: if1he well is 
non-artesian and breaches 

NA 

NA 

NA 

NA 

only one aquifer, 
use only this column. 

WD-08 Well Plugging Plan 
Version March 07, 2022 
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Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and 

VII 
Section and Subsection 

DM-4 (39-01133) [SWMU 39-00l(a)] 

Guidelines for Plugging and Abandoning Monitoring Wells and Angled Geophysical 

Boreholes 

Abandonment will be accomplished by filling the entire volume of the borehole or well with grout 
composed of 2% bentonite Type I Portland cement slurry, 1.88 lb of dry powdered bentonite, and a 
maximum of 6.5 gal. of approved water per 94-lb sack of dry cement. The approximate grout weight will 
be 12.0 to 15.0 lb per gal. All grout materials will be combined in an aboveground rigid container or 
mixer and mechanically blended on-site to produce a thick, lump-free mixture throughout the mixing 

vessel. 

Overdrilling will be used to remove subsurface components. In the event that well construction 
materials remain in the borehole after all reasonable efforts have been made at removal, the casing 

and/or screen sections will be cut and the borehole will be grouted for the remaining length, as feasible. 
Each borehole will be sealed by grouting from the bottom of the borehole or well to the ground surface. 
All grouting will be accomplished by placing a tremie pipe to the bottom of the borehole (i.e., to the 
maximum depth drilled) and pumping grout through this pipe until undiluted grout is present at the 

ground surface or at the base of the surrounding concrete cover. 

After 24 hr, the abandoned site will be checked for grout settlement. At that time, any settlement 
depression will be filled with grout. Additional grout will be added using a tremie pipe inserted to the 
top of the firm grout unless the depth of the unfilled portion of the well or borehole is approximately 

2 ft below ground surface (bgs) and this portion is dry. The ungrouted portions of the boreholes or wells 
will be filled to the ground surface with concrete or neat cement. This process will be repeated until firm 

neat cement or concrete remains at the ground surface. 

In the event that thief zones (i.e., high-porosity or permeability zone or fracture zones) are encountered 

that prevent grouting to the ground surface, a bentonite plug or other industry-standard borehole 
sealant material (e.g., Flowseal) may be employed to bridge the thief zone and prevent loss of grout to 

the surrounding formation. 

"Section V: Description of Planned Well Plugging" of this plan of operations (below) describes the two 

options that may be employed for well plugging. Option 1, the preferred option, is the attempt to 
overdrill the entire monitoring well. If the monitoring well cannot be overdrilled, recovering all of the 

material, Option 2 will be used. 

For each abandoned monitoring well, an abandonment record will be prepared to include the following 

information: 

• project and monitoring well designation; 
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• location of monitoring well (northing and easting, New Mexico State Plane 1983); 

• depth of well before grouting (ft bgs); 

• casing or items left in the borehole by depth, description, composition, and size (if applicable); 

• copy of the original borehole log, if available; 

• copy of the construction diagram for the abandoned well, if available; 

• reason for abandonment; 

• description and total quantity of grout used initially; 

• description and daily quantities of grout used to compensate for settlement; 

• dates of grouting; and 

• water level before grouting and date measured (if applicable). 

Section IV: Well information (2): Reason(s) for plugging weU(s) 

39-01133 (OM-4): DM-4 was one of five vertical monitoring wells/continuously cored boreholes drilled 

in 1994 to varying depths to investigate potential migrations from Solid Waste Management Unit 

(SWMU) 39-00l(a) (Landfill) and SWMU 39-00l(b) (Disposal Pits). DM-4 was a downgradient well to 

investigate the presence of perched alluvial aquifers and/or potential contaminant migration pathways 

(ICF Kaiser 1994). No formation water has been observed in DM-4, indicating that no perched-alluvial 

groundwater is present in these areas (LANL 2010). Additionally, the landfill and disposal pit were 

excavated in 2009-2010; therefore, the potential source for any contaminant migration has been 

removed. 

The well is not being used and is a potential conduit for subsurface contamination (LANL 2011). 

Section V: Description of Planned Well Plugging (1): Describe the method by which cement grout shall 

be placed in the well, or describe requested plugging methodology proposed for the well. 

Option 1 

1. Rig up 6.25-in. inside-diameter (I.D.) hollow-stem augers (outside diameter [OD) 10.S in.) to overdrill 

the 4-in.-l.D. stainless steel well. 

2. Overdrill to 23 ft bgs true vertical depth (TVD). 

3. After the well has been overdrilled, remove well casing and screen. Place well segments and pieces 

on plastic sheeting at the surface. 

4. Calculate the estimated amount of 2% bentonite Type I Portland cement to fill the open hole, using 

10.5-in.-O.D. borehole and 21 ft bgs TVD. 

5. Install tremie pipe into the open borehole to ~3 ft from the bottom to pressure grout to the ground 

surface, while removing the augers to ensure that the open borehole is grouted. After the grout has 

cured a minimum of 24 hr, measure top of cement from ground surface. 

6. Backfill the remaining hole (~2 ft) with concrete or neat cement to ensure a secure surface seal. 
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7. A neat-cement mound with a marker will be installed over the well at ground surface. The marker 

will be surveyed with Global Positioning System (GPS) with an accuracy of ±0.S ft. 

8. Dress well-surface location to contour of the local area. 

If well casing and screen cannot be removed, or if the casing is cut in two by the augers, go to Option 2. 

Use same borehole geometry as in Option 1 for calculations. 

Option 2 

1. Remove any recoverable well casing from the borehole. Place recovered well segments and pieces on 

plastic sheeting at the surface. 

2. Use driller's log or measure the bottom of the borehole to determine depth. 

3. Calculate volume using a 2% bentonite Type I Portland cement mix. 

4. Rig up tremie pipe and install to ~3 ft from the bottom of the hole 

S. Pump calculated amount of 2% bentonite Type t Portland cement while removing the augers to 

ensure the open borehole is grouted. 

6. Allow to cure a minimum of 24 hr. 

7. Measure top of cement from ground surface. 

8. Backfill the remaining hole (~2 ft) with concrete or neat cement. 

9. A neat-cement mound with a marker will be installed over the well at ground surface. The marker will 

be surveyed with GPS with an accuracy of ±0.S ft. 

10. Dress well-surface location to contour of the local area. 

Section VI: Plugging and Sealing Materials (8}: Additional notes and calculations 

Option 1: 

• 10.5-in. borehole: 21 ft x 0.6013 ft3/ft = 12.63 ft3 

o 1.36 ft3/sack: Total sacks 9.28 

• 10.5-in. borehole: 2 ft x 0.6013 ft3/ft = 1.2 ft3 (lean cement) 

o 1.18 ft3/sack: Total sacks: 1.02 = 1 sack 

• Total ft3: 13.83 = 14 

• Total sacks: 10.3 = llsacks 

Option 2: If the casing is cut in two during overdrilling operations, any casing will be removed from the 

borehole, and grout calculations will follow the plugging and abandonment calculations in Option 1. 

Assumption: 3-ft filter pack above the screen. No information available. 

Section VII: Additional Information 

DM-4 was used to investigate the presence of perched alluvial aquifers and/or potential contaminant 

migration pathways from the landfill at SWMU 39-00l(a) and the disposal pits at SWMU 39-00l(b). No 
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water has been observed, indicating that no perched groundwater is present in the area, or that the 

observations are of limited aerial extent. 

References: 

ICF Kaiser, May 1994. "Drilling Plan Operable Unit 1132, Revision B," Document prepared for Los Alamos 

National Laboratory by ICF Kaiser, Fairfax, Virginia. (ICF Kaiser 1994) 

LANL (Los Alamos National Laboratory), January 2010. "Investigation Report for North Ancho Canyon 

Aggregate Area, Revision 1," Los Alamos National Laboratory document LA-UR-10-0125, Los Alamos, 

New Mexico. (LANL 2010) 

LANL (Los Alamos National Laboratory), March 2011. "Phase II Investigation Work Plan for North Ancho 

Canyon Aggregate Area, Revision 1," Los Atamos National Laboratory document LA-UR-11-1817, 

Los Alamos, New Mexico. (LANL 2011) 

Morrison Knudsen Corporation, May 30, 1995. "Monitor Well Inspection at TA-39," letter to Brad Wilcox 

(LANL) from Lucas Trujillo (Morrison Knudsen Corporation), Boise, Idaho. (Morrison Knudsen 

Corporation 1995) 
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QM-4 {39-01133) 

Nominal 4-in ID SS 
casing and screen to 
22.56 fi bgs TVD 

Assume annulus fill 
is a 2% bentonite­
cement slurry. 
Assume borehole OD 
8.75-in. 

Assume filter pack is 
3 f1 above screen 

Assuming 10 fl screen 
22.56 f1 to 12.56 f1 bgs 
TVD 

Well Construction 

C: 

~ 
C 
~ 
C: 
=> 
.!!! 
C 
0 
'fl 
:, ... 
t; 
C: 

8 

J 
I 
I 
I 
I 
I 
I 

' Completion Depth: 22.56 ftbgs TVD 
Est. Total Depth 25 !1,bgs TVO 

Plug and Abandonment Approach 

10.5-in. 
diameter 

om dri!! 
borehole to 23 
ft bgs TVD. 
Fill borehole 
with Portland 
Type 1 cement 
slurry mixed 
with2% 
bentonite 
to ~2 ft bgs 

NOTTO SCALE 

Neat cement or concrete 
mound with a survey 
marker installed 

Approximately 2 fl of 
concrete or neat cement to 
surface 
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Table 2.0-1 
Well and Bonthole Installation and Conatructlon Details for SWMU 39-001(1) 

Calng 
Well/ l..oclliGft Dllnnr Calng Y11r Drllllng w- TopofW- TopolWlllf 

Unit No. lloNholt ID pn.) Tn,e Orl1ntlllon Orll1ed llelhod PNllffl (11D ft bgll" (M)ftbgl)" 

39-001(a) DMB-1° 39-01122 4 Slainless Vertical 1994 HSA" NW" n/1' n/a 
Steel 

DM-2" 39-01121 4 Stainless Vertical 1994 HSA NW n/e n/a 
Steel 

DM•'' ' 39-01133 4 
1 

Sea1nJ-,Ss Vertical 1994 HSA I NW _fl/a n/a 
Steel I 

ASC4 31Ml1132 2 PVC' 45degl9eS 1994 HSA v .. 78.85 4U2 

ASC-1' 39-01153 2 PVC 45degl9eS 1994 HSA _,. - -
ASC-2" 39-01152 2 PVC 45 degl9eS 1994 HSA NW n/a n/a 

ASC-3° 39-01151 2 PVC 4Sdeg19eS 1994 HSA - - -

ASC•• 39-01150 2 PVC 45 degl9eS 1994 HSA v .. 75.41 39.81 

-. Ta4al depln (TD)andfield-,_. lal<er1 Mo~21 2022. w.tTOilfield.<MOIUtld leot-groond IUrface(ft bgl). 

I MD•-depln 

•rvo • TNI -• c1ep111. 

WIII/Bonholl ' Wllllllonhole 
Total Dlplh TotalDlplh 
(11D ft bgl) (M)ftbgl) Slltul 

1 17 117 Exllting 

302 30.2 Existing 

22.5EI · 2256 I ,ex,sting 

8105 42.58 Existing 

- - Abandoned when c::es1ng btoke during 
Installation. 

8041 42.24 Exllting 

- - PVC casing cut by heavy equipment 
during 2009 excavetiOn" 

81 .4 42 76 Existing 

' 
Conllructlon 

' Well completion documenlatiOn not found. Assume ennulua la bacldilled 
wilh cement. 

wen completiOn documentation no1 found. Assume annulus is bacldilled 
wilh cement. 

WeM c;ompleliOn documentation nol found Assume ennulua IS beekfi:.d 
with cement.• 
Borehole completion oocumenlallon not found. Assume annulus la 
baclclilled with -,I.• 
Borehole completion documentation not found 

Borehole completion oocumentation not found. Aatume ar,n.-JS la 
backfilled wilh cement. I 

Borehole completion documentation not found. AINne emutus la 
bld<fifled with cement. 

Borehole completion documentation not found. Assume ar,nulUI la 
backfilled with -11 .• 

c LOI--~ June 27. 11194-,Jul)'O. 1~ 'los-Natlonol LaborslDry Environniental A-~rom Sample Monog-IFoality car.Sample Logfoi'-DMB-1.' LOI-. -Meidco 

d HSA 'Iii HollcM-Slem •ugef 

• NW • No water detected 

' n/11 • Nol applicable (no--). 
g ICF Kail«, May 1~. "Drilllnll Plan Operable Unil 1132 A..,..., B.' coeu.-, _,... lor LOI Alamos National~ by ICF Ko,_ Fao'fa., Vorgm. 
• Loi -'Jemos - ~ - July 12. 1~ "\.Ga - N-LatlOmOty Erwitanmanlal R.-.tion Program satnpla Ma_., Foeility Ccft Sample Log fol' llonlhole DM-2.' Los -'Je-.. Now -

I Lot -'Je.--~ July 15 , _ _ ·Lot - N-Labonlla<y Enwanmental Rn- Progrom Semple Ma._,,i Foeilily Ccft Sample Log far - DM-4.' Los Alamos, Now -

l Loi Alamos Na110nal lAl>OnllOr/, Juno 23, 1~ "LOI -'Jemos Nallonll laboratarf Enwanmental R- Prog,am Samplt Managoment Facility Core Sample Lo0 fol' Bcnhole ASC-(),' Los Ala-.. - Mexico. 

'PVC• Polyvinylcnlorido. 
1 Loi Alamos-~. Juno 15. 11194-,J .... 21, ,~. "LOI Alamos NatioNI ~ Envir<>n...,,lal R- Program Sample Ma,_manl Flclllly Ccft Sample Log fol' - ASC-1 <•-)." Loi Ala-.. - Maldco 

,._. Don-ood Ind .-gaop1,yaicalmoniloring -

"LosAlamosNa1IOnll ~- June 13, 11194-,June 15, 11194. "LooAlamOI Nationll Laborlilofy enw,,,,...,,1a1 R- Program SampleManagomont FoeilityCcft Samplo Logfo<-ASC-2," Los-. Now Mexico. 

• L .. --~- June 7. 1--.Juna 8, 1~. "Loo Alamos Nallonll LaborslDry Envir,,nmonbll R-P-Semple Ma_,,... FacilityCcft Sample Log lot -ASC-3." LOI_,_, NowMeidco. 

• Lot Ala-. - Labcmoty, ~ 20. 2009. •S..,-Tedlnical R--Duy At;b,ity lleport for N0<1h Anoho C.nyon lmpllnWnlation.' S..bccn1rad Numllere6170, LOI Alamoo. NN Maxlco. 

• Lot- - Labcr9lory June 1 11194-,June 8, 1~ "lol-.OS Natlonol Labomory I!-R- Progrom Sample Ma,_.-.t FacilllyCcft Sample Log foi'-ASC-4." LOI_,_, New-. 



ENCLOSURE 4 

Well Plugging Plan of Operations Form for the Plugging and 
Abandonment of Monitoring Well DM-6 at Technical Area 39 

North Ancho Canyon Aggregate Area 



'~ ~ 
lll11 ~ 

• • • • • 

WELL PLUGGING 
PLAN OF OPERATIONS 

I I e • • • • I e I • I e I 

SOTE: ,\ \\ 'rll Plu11ln1 Plan or Oprralions shill bt fllrd wllh and accrptrd b} thr Officr or 1hr Stair Englntrr prior 10 ph1gln1. Tbh form m•r bt 
used to plug a singlr \\tll, or if you arr plugging mulliplt monitoring "rlls on lbl.' samr 5111.' using lht umr plugging mrthodolou, 

\ltrt! \ our 11dl m11) br rligiblr 111 pHrllrip111r in 1hr \quifn \l11prlng Prugrnm (,\ \IPI· ' '' Burtau or Grolug, groinfo.nm1.rdulrrsourcrs'l1 a Irr' 
cgm n ' if" ithin an 1uu flf inlrrr!U and mrrts thr minim um cunslrurlion rrq uirrmrnh. surh as I hrrr b s1ill 11 ,urr in ) our II rll. and 1hr 11 rll 
construrlion rrnrrtrd in 1111rll rrrord and 11111 Is nol romproniisrd. cnnlllrl \ \IP 111 ~1'!1·8J!\·~38 or -6?'-1 , orb' email nmhl·watrrlr\fls a nmr.cdu. 
prior to complding this prior form. !,ho11 ing pronf In lhe O!-i• cha I your II rll 11111 arrrplrd in chi, prui:ram. m111~ drht) 1hr pluiu:ing of) our "cll 111\lil 

11 IHltr d111t, 

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

11. GENERAL/ WELL OWNERSHIP: • t'hed. here 1fproposmg one plan for muluple momtonng wrlls on the same site and alta<:hina WO--Olm 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: _D_M_-_6 _______ _ 

Name of well owner: Department of Energy 

Mailing address: Dwight Hollon, 1200 Trinity Drive, S_u_ite_ 15_0 _____ County: Los Alamo~ _ 

City: Los Alamos-;__ _________ _ State: NM Zip code: 87544 

Phone number: 505.551 .2939 E-mail: dwight.hollo_n@em-la.doe.gov 

111, WELL QRILLER INFORMATION; 
Well Driller contracted to provide plugging services: Richard Leblanc, Yellow Jacket DRLG. Serv_. _L_L_C _____ _ 

New Mexico Well Driller License No.: WD-1458 ____ Expiration Date: Oct 31 , 2022 

ON• • Check btrt If lhls pl111 describes mrthod for plugging mulliplr monitorin& "'tlls on lht samr silt and actac:h 
IY1 WELL INfORMATI · supplrmrn11I for•\\ D-08m •11d skip to #2 in this mtion. 

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

I) GPS Well Location: Latitude: _ 3_5 _____ deg, _4_8 ___ min, 7.56259 sec 
Longitude: -106 deg, 15 min, 40.37597 sec, NAD 83 

2) Reason(s) for plugging well(s): 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

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 q;::ua::l.:.:ityL.:.w.:..:a:.:te::r..:.?--===N=A==:..:.l:..fY{.;.e:.:s::.,.!::P:.:.:ro::.v:.:i:.de:.:ad::d:;i:;.;ti:.:::o.::n::al:..:d::e:.:ta::i~I, 

including analytical results and'or laboratory report(s): !._N_A ____________________ ...,I 

5) Static water level: none detected feet below land surface I feet above land surface (circle one) 

6) Depth of the well: __ 5....:8-'-.4'-4'--_feet 

WD-08 Well Plugging Plan 
Vemon· Marc:h07, 2022 

Page I of5 



7) Inside diameter of innennost casing: ___ 4 ___ inches. 

8) Casing material: Stain~ess s_t_e_e_l ---------------

9} The well was constructed with: 

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

(71 a well screen or perforated pipe, state the screened interval(s): _48_._44_-_s_s._«_ ft_b~g:....s _______ _ 

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

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

otherwise sealed? If es, lease describe: 

isual inspection of the surface indicated no surface casing. Available well construction information does not indicate surface casing. 

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

Yes If not, describe 

D 
If plugging mrlhod difftrs b.nt·ttn maltlplr "·rtls on samr sltr, • stparatr 

Y, DESCRIPTION Of PJ,ANNEQ WEI ,Jc PLUGGING; form mast br rompltttd for nc:h mrthod. 

Notr: Ir this plan proposrs lo plua an arlrslan wrll In• wa) othrr than with umrat 1rout, plated bouoin 10 top l\llh a trtmir plpr, • dttliltd 
dlqram of tbr wrtl sllowlng proposrd Onal pluggrd ronflg11r• lion shall be attarhrd, as "'tll as a•) • lldllional ltchnlcal Information, suth 
as gropbysir• l logs, that art 11ttrss• ry 10 adrqu• lfl) drsrribt tbt proposal. At11ch a top) or any signtd OS£ v• rlancr to this plugging pl• 11, 

Also, If this plannrd ptuglaa plan rrqulrts • variance to 19.27.4 N\IAC, attach• drtallrd variance rrqunl slptd b) thr applicant. 

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

oroposed for the well: 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

2) Will well head be cut-off below land surface after plugging? There is no well head. The protective casing and pad_ 
will be removed. 

y1. PLUGGING ANQ 5f;A111NG MAJEB1Mc-5i 
Note: The plugging oh wrll tll• t 11ps poor quality wattr may ffiiUlrr the usr ofl spttlah) rcmrat or sprfi•lt) sralant Atlarb • cop)· oftht batch mix rtt 
from tbt cr111tnt co111p11ty and/or product dmrlpllon ror sprdalty cement ml1u or an)· sralant lbal llcviatrs from rhr list or OSE approved sealants. 

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 8. 

3) Theoretical volume of grout required to plug the well to land surface: _ 16 cu. ft. 

4) Type of Cement proposed: _2_o/c_o_b_e_n_to_n_it_e_ce_m_e_n_t_g_ro_u_t __________________ _ 

S) 

6) 

Proposed cement grout mix: __ 6_.5 ____ ...c,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 

WO•08 Well Plugging Plan 
Version March 07, 2022 
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7) 

8) 

Grout additives requested. and oercent bv drv weieht relative to cement 

2% bentonite to sack of 94 lb. cement 
1.88 lbs/94 lb sack 
1 . 36 cu. ft.Isa ck 
110 lbs/cu.ft 
14.7 lbs/gal 
6.5 gal/sk for 2% bentonite 

Additional notes and calculations: 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V VI and Vtl. 

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

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

YJII, SIGNAJYBE; 
I, Dwight Hollon , say that I have carefully read the foregoing Well Plugging Plan of 
Operations and any anachments, 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 anachments are true to the best of my knowledge and belief. 

Dwight Hollon Diglally signed by Dw111n1 Hollon 
Date 2022 07.2S 18.43.47 .()6'00' 

Signature of Applicant 

1x. ACJIQN Qf JUE STAJE 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 of 

B) : ___ _ 

7/25/2022 

Date 

., New Mexico State Engineer 

WD-08 Well Plugging PIM 
Version March 07. 2022 
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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 1 percent by dry 
weight relative to cement 

Grout additive 2 
requested 

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 1 Interval J most shallow 
Note: if the well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

0 ft to 2 ft bgl 
20 ft to 2 ft bgl 

58.44 to 20 ft bgl 

JI.H fl,. 0.0.081' (IJt ft • ).J6 (IJ 
t, 1-16 f1J/ud1.: Totals.Mk.a 1.•7 • u,.06, pl 

lft.S•IA.-Ot>hn,,hol~: IIL ft ..... icOJ,nl) (tJ/h • 10.~2 ftJ 
t, 1.~, n:11....:k: Total l&W?.96 • 51.7-4 Ill 

10.S in Ol> b,i,rc~l~- 211 ,. 0.601 J f1Jl(i 11 ru (le•" 
l'ffltllO 

lt I.UIUl..:lr.::TOW*b 1.0l • l uc.:k• S.lpJ 

6.5 gal/sk for 2% bentonite 
5.2 gal/sk for lean 

on site 

bentonite 

2% bentonite, 1.88 lbs/94 
lbs sack cement 

NA 

NA 

WD-08 Well Plugging Plan 
Version Marth 07, 2022 Page 
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TABLE 8 - For plugging intervals that will employ approved non-cement based sealant(s). Start with deepest 

interval. 

-
- -- Interval I deepest 

Top of proposed interval 
or sealant placement 

(ft bgl) 

Bottom of proposed 
sealant or grout placement 

(ft bgl) 

--
Theoretical volume of 

sealant required per 
interval (gallons) 

Proposed abandonment 
sealant (manufacturer and 

trade name) 

--· - ----~-

Interval l -- --- ·--

-· -

' 

- " T 

Interval 3 - most shallow 

Nole: if1he well is 
non-artesian and breaches 

NA 

NA 

NA 

NA 

only one aquifer, 
use only this column. 

-

WD-08 Well Plugging Plan 
Vcrston March 07. 2022 
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Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and 

VII 
Section and Subsection 

DM-6 (39-01135) [SWMU 39-00l(b)] 

Guidelines for Plugging and Abandoning Monitoring Wells and Angled Geophysical 

Boreholes 

Abandonment will be accomplished by filling the entire volume of the borehole or well with grout 

composed of 2% bentonite Type I Portland cement slurry, 1.88 lb of dry powdered bentonite, and a 

maximum of 6.5 gal. of approved water per 94-lb sack of dry cement. The approximate grout weight will 

be 12.0 to 15.0 lb per gal. All grout materials will be combined in an aboveground rigid container or 

mixer and mechanically blended on-site to produce a thick, lump-free mixture throughout the mixing 

vessel. 

Overdrilling will be used to remove subsurface components. In the event that well construction 

materials remain in the borehole after all reasonable efforts have been made at removal, the casing 

and/or screen sections will be cut and the borehole will be grouted for the remaining length, as feasible. 

Each borehole will be sealed by grouting from the bottom of the borehole or well to the ground surface. 

All grouting will be accomplished by placing a tremie pipe to the bottom of the borehole (i.e., to the 

maximum depth drilled) and pumping grout through this pipe until undiluted grout is present at the 

ground surface or at the base of the surrounding concrete cover. 

After 24 hr, the abandoned site will be checked for grout settlement. At that time, any settlement 

depression will be filled with grout. Additional grout will be added using a tremie pipe inserted to the 

top of the firm grout, unless the depth of the unfilled portion of the well or borehole is approximately 

2 ft below ground surface (bgs) and this portion is dry. The ungrouted portions of the boreholes or wells 

will be filled to the ground surface with concrete or neat cement. This process will be repeated until firm 

neat cement or concrete remains at the ground surface. 

In the event that thief zones (i.e., high-porosity or permeability zone or fracture zones) are encountered 

that prevent grouting to the ground surface, a bentonite plug or other industry-standard borehole 

sealant material (e.g., Flowseal) may be employed to bridge the thief zone and prevent loss of grout to 

the surrounding formation. 

"Section V: Description of Planned Well Plugging" of this plan of operations (below) describes the two 

options that may be employed for well plugging. Option 1, the preferred option, is the attempt to 

overdrill the entire monitoring well or angled geophysical borehole. If the entire monitoring well or 

angled geophysical borehole cannot be completely overdrilled, recovering all of the material, Option 2 

will be used. 

1 



For each abandoned monitoring well, an abandonment record will be prepared to include the following 

information: 

• project and monitoring well designation; 

• location of monitoring well (northing and easting, New Mexico State Plane 1983); 

• depth of well before grouting (ft bgs); 

• casing or items left in the borehole by depth, description, composition, and size (if applicable); 

• copy of the original borehole log, if available; 

• copy of the construction diagram for the abandoned well, if available; 

• reason for abandonment; 

• description and total quantity of grout used initially; 

• description and daily quantities of grout used to compensate for settlement; 

• dates of grouting; and 

• water level before grouting and date measured (if applicable). 

Section IV: Well information (2): Reason(s) for plugging well(s) 

39-01135 (DM-6): DM-6 was one of five vertical monitoring wells/continuously cored boreholes drilled 

in 1994 to varying depths to investigate potential migrations from Solid Waste Management Unit 

(SWMU) 39-001(a) (Landfill) and SWMU 39-001(b) (Disposal Pits). DM-6 was a downgradient well to 

investigate the presence of perched alluvial aquifers and/or potential contaminant migration pathways 

(ICF Kaiser 1994). No formation water has been observed in DM-6, indicating that no perched-alluvial 

groundwater is present in these areas (LANL 2010). Additionally, the landfill and disposal pit were 

excavated in 2009-2010; therefore, the potential source for any contaminant migration has been 

removed. 

The well is not being used and is a potential conduit for subsurface contamination (LANL 2011). 

Section V: Description of Planned Well Plugging (1): Describe the method by which cement grout shall 

be placed in the well, or describe requested plugging methodology proposed for the well. 

Option 1 

1. Rig up tremie pipe and install to approximate top of screen interval depth. Screened interval is 48.44 

to 58.44 ft bgs. The filter pack is 20 ft above the screen. Bentonite seal 25 to 27.5 bgs. No backfill 

material from 25 to Oft bgs. Screen is 10 ft. Tremie pipe depth ~55 ft bgs. 

2. Calculate amount of grout needed to fill the screen interval and casing to 20 ft bgs within 4-in . 

casing. 

3. Pump calculated amount of 2% bentonite Type I Portland cement. 

4. Allow grout to cure for minimum of 24 hr. 

5. Measure top of cement. Note depth for depth bgs. 
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6. Rig up 6.25-in. inside diameter (1.0.) hollow-stem augers (outside diameter [O.D.] 10.5 in.) to 

overdrill the 4-in.-I.0. stainless steel well. 

7. Overdrill to 20 ft bgs true vertical depth (TVD). 

8. After the well has been overdrilled, remove well casing. Place well segments and pieces on plastic 

sheeting at the surface. 

9. Calculate the estimated amount of 2% bentonite Type I Portland cement to fill the open hole, using 

10.5-in.-0.D. borehole and 18 ft bgs TVD. 

10. Install tremie pipe into the open borehole to ~3 ft from the bottom to pressure grout to the ground 
surface while removing the augers to ensure that the open borehole is grouted. After the grout has 

cured a minimum of 24 hr, measure top of cement from ground surface. 

11. Backfill the remaining hole (~2 ft) with concrete or neat cement to ensure a secure surface seal. 

12. A neat-cement mound with a marker will be installed over the well at ground surface. The marker 

will be surveyed with Global Positioning System (GPS) with an accuracy of ±0.5 ft. 

13. Dress well-surface location to contour of the local area. 

If well casing and screen cannot be removed, or if the casing is cut in two by the augers, go to Option 2. 

Use same borehole geometry as in Option 1 for calculations: 

Option 2 

1. Remove any recoverable well casing from the borehole. Place recovered well segments and pieces 

on plastic sheeting at the surface. 

2. Use driller's log or measure the bottom of the borehole to determine depth. 

3. Calculate volume using a 2% bentonite Type I Portland cement mix. 

4. Rig up tremie pipe and install to ~3 ft from the bottom of the hole. 

5. Pump calculated amount of 2% bentonite Type I Portland cement while removing the augers to 

ensure the open borehole is grouted. 

6. Allow to cure a minimum of 24 hr. 

7. Measure top of cement from ground surface. 

8. Backfill the remaining hole (~2 ft) with concrete or neat cement. 

9. A neat-cement mound with a marker will be installed over the well at ground surface. The marker 

will be surveyed with GPS with an accuracy of ±0.S ft. 

10. Dress well-surface location to contour of the local area. 
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Section VI: Plugging and Sealing Materials (8): Additional notes and calculations 

Option 1: 

• 38.44 ft X 0.0873 ft1/ft = 3.36 fl3 

o 1.36 ft3/sack: Total sacks 2.47 

• 10.5-in.-O.D. borehole: 18 ft bgs x 0.6013 ftl /ft = 10.82 ft3 

o 1.36 ft3/sack: Total sacks = 7.96 

• 10.5-in.-O.D. borehole: 2 ft x 0.6013 ft3/ft :::r 1.2 ft3 (lean cement) 

o 1.18 ft3/sack: Total sacks 1.02 = 1 sack 

• Total ft3: 15.38 = 16 

• Total sacks: 11.45 = 12 sacks 

Option 2: If the casing is cut in two during overdrilling operations, any casing will be removed from the 

borehole, and grout calculations will follow the plugging and abandoning calculations in Option 1. 

Section VII: Additional Information 

DM-6 was used to investigate the presence of perched alluvial aquifers and/or potential contaminant 

migration pathways from the landfill at SWMU 39-00l(a) and the disposal pits at SWMU 39-00l(b). No 

water has been observed, indicating that no perched groundwater is present in the area, or that the 

observations are of limited aerial extent. 

References 

ICF Kaiser, May 1994. "Drilling Plan Operable Unit 1132, Revision B," Document prepared for Los Alamos 

National Laboratory by ICF Kaiser, Fairfax, Virginia. (ICF Kaiser 1994) 

LANL (Los Alamos National Laboratory), January 2010. "Investigation Report for North Ancho Canyon 

Aggregate Area, Revision 1," Los Alamos National Laboratory document LA-UR-10-0125, Los Alamos, 

New Mexico. (LANL 2010) 

LANL (Los Alamos National Laboratory), March 2011. "Phase II Investigation Work Plan for North Ancho 

Canyon Aggregate Area, Revision 1," Los Ala mos Nation a I Laboratory document LA-U R-11-1817, 

Los Alamos, New Mexico. (LANL 2011) 

Morrison Knudsen Corporation, May 30, 1995. "Monitor Well Inspection at TA-39," letter to Brad Wilcox 

(LANL) from Lucas Trujillo (Morrison Knudsen Corporation), Boise, Idaho. (Morrison Knudsen 

Corporation 1995) 
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DM-6 (39-01135) 

Well Construction Plug and Abandonment Approach 

6403 !! !m!!.....----. 

No backfill material. 
Interpretation that 
annulus is backfilled 
with drill cuttings 
25 ft to O ft bgs TVD 

Nominal 4-in. ID SS 
casing and screen to 
58.44 ft. bgs TVO 

Bentonite Seal: 
25 ft to 27.5 ft bgs TVD 

10-20 silica sand; 
27.5 ft to 60 fl bgs 
TVD 

Borehole OD 8. 75-in. 

10 ft screen 

, ·.· .· 

10.5-in. 
diameter 

2.Vmtill 
borehole to 20 
ftbgs TVD. 

Fill borehole 
with Portland 
Type I cement 
slurry mixed 
with 2% 
bentonite 
to ~2 ft bgs 
TVD 

48.44 ft to 58.44 ft bgs 
TVD 

Completion Depth: 58.44 fl bgs TVD No:r TO SCALE 
Est. Total Depth 60 flbgs TVD 'I 

Neat cement or concrete 
mound with a survey 
marker installed 

Approximately 2 tt of 
concrete or neat cement to 
surface 

Fill well casing with Portia nd 
Type I cement slurry mixed 
with 2% bentonite 
from 58.44 ft to 20 fl bgs lVD 
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T•ble 3.0•1 
Well and Borehole Installation and Construction Details for SWMU 3!MI01lb) 

ca.Ing 
WIIII °""""' c.stng Yw Drilling Wlllr TopolW1111r TopolWDr 

UnltNo. Bor.liole Loc.llonm (In.) Type Orlenllllon Drlllld Method Pnllent (MDll119')" (TVDllbp)" 

31H101(b) OM,6• 39-01135 ' • Steinless Vertical 1994 HSA• NW' n/• r,(i 
SINI 

' 
., 

UM-3• 39-01120 ,• Stainless I vertical 1994 HSA NW n/• lnh Stoel 

I 
ASC-11• 39-01111 2 PVC; 45deg'"9 1994 HSA Yes 78.59 1"1.28 

ASC-12" 39-01112 2 PVC 45deg'"9 1994 HSA v .. 77.79 '•0.88 

ASC-13" 39-01113 2 PVC 45deg'"9 1994 HSA Yn 77.36 40.64 

ASC-14" , 39-01114 2 PVC 45deg- 1994 HSA NW n/o n/• 
ASC-15" 39-01115 2 PVC 45deg'"9 1994 HSA v .. 41.7 21 9 

ASC-18" 39-01116 2 PVC 45de$1tMt 1994 HSA Yes 79.09 41 54 

ASC-17" 39-01117 2 PVC 45deg- 1994 HSA NT' NT NT 

ASC-18" 39-01118 2 PVC 45degtffS 1994 HSA NW n/• n/• 

ASC-19" 39,01119 2 PVC 45 deg- 1994 HSA v .. 7911 41 .58 

-.: Toc.ldlpdl (TD}lllld llolcl-Mnttal<en Me•.-, 21, 2022 well foio_,,_IUl'Od fwlbolow9,o,,ndaulfaoo. 

•MD• -doplh. 
b TVD • True vertical dlpCh. 

Welllllcnhole W.II/Bolwhole 
Tollll)eplh TOIII Dlplh 
(IIDllbp) (TVDllbp) Stllm 

,e c.o f,&.'4 ' Existing 

54.69 54.69 Existing 

80.81 42.35 Existing 

81.4 4276 Existing 

80.4 42.24 Existing 

80.89 42.49 Existing 

81 .81 4298 Existing 

79.37 41.69 Existing 

81.03 4257 Existing 

81.22 42.67 Existing 

80.52 42.3 Existing 

' Mo<r11on 1(,-, Corpomlon, Moy 30. 1905. 'Monitor Wei lnspec:tion II TA-38.- - lo Brad Wllco• (I.ANL} from Lucu Trujillo (-Knuo- Coopo,otion~ lk>iN, ldallo. 

• HSA ," ~m•uger 

•NW•Now.terdnK:led 

I nlll•Noloppliceble (no--). 

COllttNetlon 
HSA 8,7S,ln. borehole diamew 0-27 ft bgs- no backfill material; 25-27.5 ft bgs-bantonila .. a1; 
27 S-57 5 bgs- 10-20 silica sand 10-ft sc,een length. Oeplh disaepency in field CheCI< with well 
con,tru<;tion information ,n the "PhaM u Investigation Wortt Pl.,, for North Anello canyon Aggregate 
ArH, R..,,so,,n_ 1'1 and "Monijor Wen Inspection at TA-39 ' 

HSA 8.75-<n. borehole diameter. 0-25.19 ft bgs - 3% cement backfiU; 25.1~27.69 ft bgs- bentonile 
seal: 37.69-56.5 bgs-10-20 silica sand, 15-ft ..::reen longth. 2.ft sump. Bollom of wen at 54.89ft 
bgs. Oepll1 disctepancy in field check with well c:onstruction Information in the "Phate II lnves1igation 
Wolle Plan for North Ancho Cenyon Aggn,gate Aru, Revision 1'" and "Monit0r Well lnapection 81 
TA-39.• 

Borehole completion doc:umenlalion not found. Assume ennutus Is backfilled with oement.l 

Borehole completion documentation not found. Assume annulus Is backfilled with oemantl 

Borehole complelion documentation not found. Assume annulus Is backfilled with cement.I 

Borehole ccmpletion documentation not found. Assume annulus is backfllled with cement.I 

Borehole ccmpletion documentation not found. Assume annulus is bec:tfilltd with cetM111.I 

Elo,ehole completion documentation not found. Alaume ennulus is bac:kfiled with -.1 _ 

Borehole eompletlon documentation not found. Assume annulus is baddilled with oemantl 
u...i,ie to get measuNHMnll becaUM .-iy installed trensformer and rence prewn1ac1 -
equ·,pment from being used. 

Borehole eomplebon documentation not found .Assume annulus Is backfilled with cement.I 
8o<ehOle complelion documentation not found Assume annulus 19 beekfllled with cementl 

R Loo--lAl>oralo!y. M1R:t12011 'Pl\oM II ·•-tiGotion Wonc Plan far Norlh Ancho<:an)'on ~-R-1 • Loo __ , ~-men, LMJR-11-1817, Loo-. -t,leJOCQ. 

•Loo_ N_ ~ -,~ 2010. ··-C-lngthe Angled ---Pall e.....,., ........ ·~· II Technical NU 39,' Loo Alamoo Nlllonol Lobento,y- LA-UR-10-0579, Loo-. -MOICic:o. 

' PVC •• Polym)'I clllO<idl 

I ICF ~-- May 19114 'Drilling Pion~ lJnil I 132 ReYillOl'I B,' Dacumonlprepel9d for LooAlamoo NltiOnll l.llleta!Ot)' t,y ICF ~-- Fol<fax. Virginia. 

•NT• 0epCI, ond-- not .. kan. Newly.-- and lencadid not p,ovido -~ -,,far lhe moo.......-.._.,;pmontto 11e ..-. 
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Table 3.0·1 

Well and Borehole Installation and Constructton 0.11111s for SWMU 3!MI01(b) 

c.tng Wtll/lloooole WelllBo,.hole 
Wei~ o.n.r Cnlng y.., Drllllng Wlllr TopolW....- TopofWatlr Total Depth TOCIIO.pth 

Unit No. llonholt LOQ!donlD (In.) Type Orientation Drillld 11111,od PrNelll (llD ft bgs)" (TVDltbgsl" (llll ft bgs) (TVD ft bgs) StlluS CGnltnlcllon 

39-001(b) OM-6' 39-01135 4 Stainless Vertieal 1994 HSA• KW' n/• nl•' 58.44 58.44 Exlating HSA a.75-in. borehole diameter. 1)-27 It bgs - no bac:ldil material; 2• 27.S It bgs- bentonlle ,eat; 

Steel 27.• 57.5 bgs-10-20 liNc:a sand. 10-ft screen length. DepCh disc:tei)ancy in field Check wfth well 
consvuetion information In the ·-11 lnVfltigation Work Plan for Nor1h Ancho Canyon Aggn,gale 
Nell. Revision 1 .. and "Monitor Well lnspeclion 111 TA--39.• 

UM-3' 39-01120 4 Sialnless Vertical 1994 HSA NW ' nl• 
- nh 5-t6i 54.69 E,asijng HSA 8.75-tn bo<ellOle diameter 1)-25.19 It bgs- 3" cement backfill. 25.1~27.69 ft bgs- benlcrie 

Steel seal; 37.69-56.5 bgs -10-20 silica sand. 15-11 screen length. 2·11 sump. Bcaom of well M 54.69 ft 

I 
.. I ~ 

bgs Depth discrepancy in field Check with weft constn,ction 1nlonn9tion in the "Phale II IIMS1igation 

r~ 
Work Plen tor NOflh AnchO canyon Aggregate Area. Revision 1-t and "Monila< wel Inspection M 
TA-39.' 

ASC.11• 39-()1111 2 PVC 45deg'"9 1994 HSA Yeo 78.59 ,0.28 80.61 4235 Existing lknhole completion documentation nol found Alaume annulus is backfilled with -.1 

ASc.12" 39-01112 2 PVC 45deg'"9 1994 HSA Yeo 77.79 40.86 81.4 4276 Existing Borehole completion documenlation no1 found. Alaume annulu$ iS -llecl with ......,._1 

ASC-13" 39-()1113 2 PVC 45deg .... 1994 HSA Yft 77.'JI!, 40.84 80.4 42.24 Existing Borehole completion clocumenlation nol found. Auume annulus ia bacldlled with cemen1.I 

ASC-14" 39-()1114 2 PVC 45deg .... 1994 HSA PIN n/a n/• 80.89 42.49 ' Existing Borehole completion documentation not found. Auume 111nulus Is backfilled with -,t) 

ASC-15" 39-01115 2 PVC 45degren 1994 HSA Yes 41.7 21.9 81.81 42.98 Existing Borehole completi()n clocumentation not found. Assume annulus Is bac:ldlllecl with cement.I 

ASC-18" 39-01118 2 PVC 4Sdegrees 1994 HSA Yes 79.09 41.54 79.37 41.69 Existing Borehole eompletion clocumenta1ion not found. Assume annulus ii bllckfilled with ......i.l 

ASC-17" 39-01117 2 PVC 45degren 1994 HSA N1' NT NT 81.03 42.57 Existing Borehole completion clocumentation not found. Aa,ume annulus Is backfilled wilh ...-_I 
Unable to gel menu,_ becauaa newly installed transfonner and fence p,event8d __...,_ 
equipment fn>rn being uHd 

ASC-18" 39-01118 2 PI/C 4S deg""" 1994 HSA NW n/• nl• 81.22 42.67 Existing Borehole completion clocumentation not found. Auume ennulus Is bec:kfilled with cement.• 

ASC-19" 39-01119 2 PI/C 45 deg .... 1994 HSA Yes 79.11 41.56 80.52 42.3 Existing Borehole completion documanlation nol lound. Assume annulus is backfilled wfth cement.j 
_,Telalo.pcll(TO)onclflelclmouu ___ March21,2022.WellTDil ___ g,-ldou-. 

•MD• M-depth. 

'TV0 • True -I doplh. 

< Monioon KnudNft COrpon,tion, May 30, 1905. •M-Wol ln&pOClion et TA-39." - to llt9cl Wi1co1t (I.AHL) from Lucao Trujillo (Momlon KnudHn co,pc,etiOn}. -. ldoho. ·----·-· • lfW • No...., dltaded. 

f nlll•Not~(no-delacled). 

,._,,._Notional LatlenlOty Mara, 2011 °1'1\aae II l.,....;gationWO<II Plan!<>< No<111AnchoGanyonAQ019gete-Revilion 1; 1.DO--La~documof11 LA-UR-11-1817, I.DO-.--· 
• I.DO - Notional laboraloty Febnlaty 2010 "lnfoonation Concoming the Ansllod ---Put Emmonmental lm,ntigation1 It T-...1 - 39." I.DO - National~ clocumenl LA-UFH<>-0579. I.DO.....,_, New Mexico. 

' PVC • Polyvinyl chloride. 
I ICF Kaile<, May 1994 "Drilling Plan Operst,lo Unit 1132, Rov,-, B. • Document _,... for LI» Alamos National Uboralorf by ICF Kat- Failf••· Virginia. 

•NT• DepCt, oncl ,mer - not_,, --, -led 1r11.-•nd ,-did not.,,_ enough IOOffl I<>< the IMHU- equipment lo .. uoed. 



ENCLOSURE 5 

Well Plugging Plan of Operations Form for the Plugging and 
Abandonment of Monitoring Well UM-3 at Technical Area 39 

North Ancho Canyon Aggregate Area 



• I I t • • • 

WELL PLUGGING 
PLAN OF OPERATIONS 

. . . • • • • • I I ' • 

SOTE: ,\ \\'rll l'lugln1 l'l•n of Optralions sh•II bf nltd with and ,rcrpttd b' thr Offirt or 1hr Slalt Englnur prior lo plugln1. Tbh form mat br 
usrd to plug a singlr wrll, or ir) ou •rr plugging mulliplr monitoring "rlls on tbt samr sitr using lltt umt plugging mrthodolog)·, 

\lrrri \ our 11rll fflll) br rli11iblr tu parlirip1Ur In tht \quiftr \l11pping f'rogr~m IA \11')·'\I Hurrau orGrulot1 . .' ittolnfo.nmt,t'dulrrrnurrr~f\\atrri 
rgmn' ir••ithin an 11rr• 11flnttrrs111nd mtrh thr minimum runstrufliun rrquirrmrnts. surh u thrrr is slill l'11trrin )Our IHll. and 1hr 11rll 
cons I rut lion rrflrrtfd in a 11rll rrrurd and loti Is nor compromisrd. rnnt~r• \ \II' 111 ~7~-83!--~18 or -69~1. orb) rm ail nm~-" atrrltHls a nm 1.rdu. 
prior tu completing this prior form. l-lhon ing proof'" 1hr o..,• that )our n rll "''' •rrrptrd in lhi, r,rugrRm, mll) drl11) 1hr plu~ing of iour wrll until 
11 l111rr datr. 

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

II. GENERAL/ WELL OWNERSHIP: D <.bed, here if proposing one plan for mult1plc monuonna wells on the samcs1tc andattachina WD-Olm 

Existing Office of the State Engineer POD Number (Well Number) for well to be plugged: -=U"-M-'-·-=-3 _______ _ 

Name of well owner: Department of Energy __ _ 

Mailing address: Dwight Hollon, 1200 Trinity Drive. Suite 150 County: Los Alamos 

City: Los Alamos State: NM Zip code: 87544 

Phone number: 505.551.2939 E-mail: dwight.hollon@em-la.doe.gov ______ _ 

111, WELL DRILLER INFORMATION; 
Well Driller contracted to provide plugging services: Richard Leblanc, Yellow Jacket DRLG. S_e_rv_._L_L_C _____ _ 

New Mexico Well Driller License No.: WD-1458 _____ Expiration Date: Oct 31, 2022 

WELL INFO ON • Check here If this pin dtscrlbts mrthod for plugging mulriptc monltorln1111·clls on the same site and att•ch 
IV, RMATI i supplcmrn11l forin \\'D-08m 111d skip to #2 in Chis uction. 

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

I) GPS Well Location: Latitude: _ 3_5 _____ deg, _4_8 ____ min, 11 .86484 sec 
Longitude: -106 deg, 15 min, 41.12932 sec, NA D 83 

2) Reason(s) for plugging well(s): 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

J) Was well used for any type of monitoring program? Yes If yes, please use section VI I 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 q;::ua::,:l::_:ityL:.w:.:a:.:.te::.:r~?-===N=A===-_:l.:.,f1..Y:::;es:::,,.!;P::,;ro~v:,:i~d;:,e.:a~d~d~it~io~n:,:a.:_I ~d::_:et:_:a.:_:.il:.,, 
including analytical results and!or laboratory report(s): .. I N_A ____________________ .... I 

5) Static water level: none detected feet below land surface ' feet above land surface (circle one) 

6) Depth of the well: __ 5_4_.6_9 __ feet 

WD-08 Well Plugging Plan 
Version· March 07. 2022 
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7) Inside diameter of innermost casing: ___ 4 ___ inches. 

8) Casing material: Stain~ess _s __ te_e_l _____________ _ 

9} 

IO) 

11) 

12) 

The well was constructed with: 

an open-hole production interval, state the open interval: ________ _ • 
0 a well screen or perforated pipe, state the screened interval(s): _39_._69_-_54_._69_ b:::::.gs ________ _ 

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

Was the well built with surface casing? __ N_o __ l.f yes, is the annulus surrounding the surface casing grouted or 

otherwise sealed? If es, lease describe: 

Visual inspection of the surface indicated no surface casing. Well construction information reported no surface casing. 

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

Yes lfnot, describe 

• If pluaiag 1Ddhod differs bttwtt11 multlplr wtllJ 011 11m, site, 1 srp1r1tc 
V. Pf'.SCBJPJIQN OF Pl ,ANNEQ Wf:U1 PLUGGING; form must bt (ompltttd for nrh mttbod. 

Not,: Ir Chis plan propose, co ptu11, 111 artesian well In • w1)· Glhtr than with crmtnt srcut, placed bottom to top \\Ith • trtmit pipe, a dttailtd 
dl11r1m of lh "'ell sllo"·in& proposrd Onal plugged c:oaOgurallon shall bt attathed, as wdl es H) additional technical lnrormallon, s11cb 
•s &topbysk• l logs, th• t art nec:rml') to 1drqualtl) describe lbt propc111I. AU1cb I copr of any signed OS£ v• ri• nc:t to this plugging pl• n. 

Also. If this pl1nard phial•& plan re-quirts a variance: lo 19.27,,t N\IAC, 11t1rb • dtt• llc:d variance request sl&ntd b)" the applltanl. 

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

propased for the well: 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VIL 

2) Will well head be cut-off below land surface after plugging? There is no well head. The protective casing and pad 
will be removed. 

VI. PLUGGING ANQ §f'.ALIN{i MAJEB1,\l,S; 
Nolt: TIit pluging or 1 "'tll tlllt taps poor 1111allty wattr may require the use or• spttlllt)' rrmtnt or sptcialt) K • l• nl Allac:b a copy of the batch mi11 rtt 
from tbe cement company and/or product dcserlptlon for specialty c:rmcat mlns or •nr sealant tbat lltvl•tts from tbt 11st ofOSE approved stalanls. 

I) For plugging intetvals that employ cement grout, complete and attach Table A. 

2) For plugging intervals that will employ approved non-cement based sealan1(s), complete and attach Table 8. 

3) Theoretical volume of grout required to plug the well to land surface: _ 16 cu. ft. 

4) Type of Cement proposed: _2_o/c_o _b_e_nt_o_n_ite_ce_m_e_n_t _g_ro_u_t __________________ _ 

5) 

6) 

Proposed cement grout mix: __ 6_.5 ____ -ogallons of water per 94 pound sack of Portland cement. 

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

__ X __ mixed on site 

WD-08 Well Plugging Plan 
Version March 07, 2022 
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7) 

8) 

Grout additives reauested. and oercent bv drv weieht relative to cement: 

2% bentonite to sack of 94 lb, cement 
1 .88 lbs/94 lb sack 
1.36 cu. ft./sack 
11 O lbs/cu.ft 
14,7 lbs/gal 
6.5 gal/sk 2%bentonite 

Additional notes and calculations: 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

VII. ADDIJIQN..U. INFQRMAJIQN• List additional information below, or on separate sheet(s): 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

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

Dwight Hollon 

1x, ACTION Qf JUE SI4IE J;;NGfNEEB; 

This Well Plugging Plan of Operations is: 

D19ially signed by DwivM HOIIOn 
Doto: 2022.07.25 17:27 25 ·06'00' 

Signature of Applicant 

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

Witness my hand and official seal lhis day of 

By: 

7/25/2022 

Date 

·-------

., New Mexico State Engineer 

WD-08 Well Plugging Plan 
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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 1 percent by dry 
weight relative to cement 

Grout additive 2 
requested 

Additive 2 percent by dry 
weight relative to cement 

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

interval. 

Interval I - deenest Interval 2 Interval J most shallow 
Note: ifthe well is 

non-artesian and breaches 
only one aquifer, 

use only this column. 

0 to 2 ft bgl 
20 ft to 2 ft bgl 

54.69 ft to 20 ft bgl 

• J.t.71\ • o.Gi7J AJlf1 "' J.OHtJ UOCI to 5-t.69 /c bl') 
o I.J6AJlsa.:k:1011hac:bUJ • H.Spl 
• 10.S,in.lborct.-..k- lt(I hp x O.MIJ fi.11(1 • 10.SZ t\J 
o U&(UISMk:T,olalucb796 • Sl.7• g.-.l 
• IA.5,ln. hnfthnk-: l fl xO_s,454 f1llh • U f t ) 

4'I I.IS fUIJ.M.l.: Tntal i«b 1.02 • I ._1,; d.l ~•I 

6.5 gal/sk with 2% 
bentonite 
5.2 gal/sk for lean 

on site 

bentonite 

2% bentonite, 1.88 lbs/94 
lbs sack cement 

NA 

NA 

WD-08 Well Plugging Plan 
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TABLE B - For plugging intervals that will ell'lploy approved non-cement based sealant(s). Start with deepest 

interval. 

Interval I dee st 

Top of proposed interval 
of sealant placement 

(ft bgl) 

Bottom of proposed 
sealanl of grout placement 

(ft bgl) 

Theoretical volume of 
sealant required per 

interval (gallons) 

Proposed abandonment 
sealant (manufacturer and 

trade name) 

--·---... 

Interval 2 --

-

-

. 

Interval 3 - ll'IOSt shallow 

Note: if1he well is 
non-artesian and breaches 

NA 

NA 

NA 

NA 

only one aquifer, 
use only this column. 

WD-08 Well Plugging Plan 
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Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and 

VII 
Section and Subsection 

UM-3 (39-01120) [SWMU 39-00l(b)] 

Guidelines for Plugging and Abandoning Monitoring Wells and Angled Geophysical 

Boreholes 

Abandonment will be accomplished by filling the entire volume of the borehole or well with grout 

composed of 2% bentonite Type I Portland cement slurry, 1.88 lb of dry powdered bentonite, and a 

maximum of 6.5 gal. of approved water per 94-lb sack of dry cement. The approximate grout weight will 

be 12.0 to 15.0 lb per gal. All grout materials will be combined in an aboveground rigid container or 

mixer and mechanically blended on-site to produce a thick, lump-free mixture throughout the mixing 

vessel. 

Overdrilling will be used to remove subsurface components. In the event that well construction 

materials remain in the borehole after all reasonable efforts have been made at removal, the casing 

and/or screen sections will be cut and the borehole will be grouted for the remaining length, as feasible. 

Each borehole will be sealed by grouting from the bottom of the borehole or well to the ground surface. 

All grouting will be accomplished by placing a tremie pipe to the bottom of the borehole {i.e., to the 

maximum depth drilled) and pumping grout through this pipe until undiluted grout is present at the 

ground surface or at the base of the surrounding concrete cover. 

After 24 hr, the abandoned site will be checked for grout settlement. At that time, any settlement 

depression will be filled with grout. Additional grout will be added using a tremie pipe inserted to the 

top of the firm grout unless the depth of the unfilled portion of the well or borehole is approximately 

2 ft below ground surface (bgs) and this portion is dry. The ungrouted portions of the boreholes or wells 

will be filled to the ground surface with concrete or neat cement. This process will be repeated until firm 

neat cement or concrete remains at the ground surface. 

In the event that thief zones (i.e., high-porosity or permeability zone or fracture zones) are encountered 

that prevent grouting to the ground surface, a bentonite plug or other industry-standard borehole 

sealant material (e.g., Flowseal) may be employed to bridge the thief zone and prevent loss of grout to 

the surrounding formation. 

"Section V: Description of Planned Well Plugging" of this plan of operations (below) describes the two 

options that may be employed for well plugging. Option 1, the preferred option, is the attempt to 

overdrill the monitoring well. If the monitoring well cannot be overdrilled to 20 ft, recovering all of the 

material, Option 2 will be used. 

For each abandoned monitoring well, an abandonment record will be prepared to include the following 

information: 

• project and monitoring well designation; 

1 



• location of monitoring well (northing and easting, New Mexico State Plane 1983); 

• depth of well before grouting (ft bgs); 

• casing or items left in the borehole by depth, description, composition, and size (if applicable); 

• copy of the original borehole log, if available; 

• copy of the construction diagram for the abandoned well, if available; 

• reason for abandonment; 

• description and total quantity of grout used initially; 

• description and daily quantities of grout used to compensate for settlement; 

• dates of grouting; and 

• water level before grouting and date measured (if applicable). 

Section IV: Well information (2): Reason(s) for plugging well(s) 

39-01120 (UM-3): UM-3 was one of five vertical monitoring wells/continuously cored boreholes drilled 

in 1994 to varying depths to investigate potential migrations from Solid Waste Management Unit 

(SWMU) 39-00l(a) (Landfill) and SWMU 39-00l(b) (Disposal Pits). UM-3 was the only upgradient well to 

investigate the presence of perched alluvial aquifers and/or potential contaminant migration pathways 
(ICF Kaiser 1994). No formation water has been observed in UM-3, indicating that no perched-alluvial 

groundwater is present in these areas (LANL 2010). Additionally, the landfill and disposal pit were 

excavated in 2009-2010; therefore, the potential source for any contaminant migration has been 

removed. 

The well is not being used and is a potential conduit for subsurface contamination (LANL 2011). 

Section V: Description of Planned Well Plugging (1): Describe the method by which cement grout shall 

be placed in the well, or describe requested plugging methodology proposed for the well 

Option 1 

1. Rig up tremie pipe and install to approximate top of screen interval depth. Screened interval is 29.5 

to 56.5 ft bgs. Bentonite seal 29.5 to 27 bgs. A 3% bentonite cement backfill from 27 to Oft bgs. 

Screen is 15 ft. Install the tremie pipe to ~40 ft bgs. 

2. Calculate amount of grout needed to fill the screen interval and casing to 20 ft bgs within 4-in. 

casing 

3. Grouting to 5 ft bgs to assist in the removal of the casing from the borehole. It will provide enough 

open casing to place lifting bells or cabling to remove the casing and to help reduce the total weight 

of the casing and cement. 

4. Pump calculated amount of 2% bentonite Type I Portland cement. 

5. Allow grout to cure for minimum of 24 hr. 

6. Measure top of cement. Note depth for depth bgs. 

2 



7. Rig up 6.25-in.-inside diameter {ID) hollow-stem augers (outside diameter [O.D.) 10.S in.) to overdrill 

the 4-in.-l.D. stainless steel well. 

8. Overdrill to 20 ft bgs true vertical depth (TVD). 

9. After the well has been overdrilled, remove well casing. Place well segments and pieces on plastic 

sheeting at the surface. 

10. Calculate the estimated amount of 2% bentonite Type I Portland cement to fill the open hole, using 

10.5-in.-O.D. borehole and 18 ft bgs TVD. 

11. Install tremie pipe into the open borehole to ~3 ft from the bottom to pressure-grout to the ground 

surface while removing the augers to ensure that the open borehole is grouted. After the grout has 

cured a minimum of 24 hr, measure top of cement from ground surface. 

12. Backfill the remaining hole (~2 ft) with concrete or neat cement to ensure a secure surface seal. 

13. A neat-cement mound with a marker will be installed over the well at ground surface. The marker 

will be surveyed with Global Positioning System (GPS) with an accuracy of ±0.S ft. 

14. Dress well-surface location to contour of the local area. 

If well casing and screen cannot be removed, or if the casing is cut in two by the augers, go to Option 2. 

Use same borehole geometry as in Option 1 for calculations: 

Option 2 

1. Remove any recoverable well casing from the borehole. Place recovered well segments and pieces 

on plastic sheeting at the surface. 

2. Use driller's log or measure the bottom of the borehole to determine depth. 

3. Calculate volume using a 2% bentonite Type I Portland cement mix. 

4. Rig up tremie pipe and install to ~3 ft from the bottom of the hole. 

S. Pump calculated amount of 2% bentonite Type I Portland cement while removing the augers to 

ensure the open borehole is grouted. 

6. Allow to cure a minimum of 24 hr. 

7. Measure top of cement from ground surface. 

8. Backfill the remaining hole (~2 ft) with concrete or neat cement 

9. A neat-cement mound with a marker will be installed over the well at ground surface. The marker 

will be surveyed with GPS with an accuracy of ±0.S ft. 

10. Dress well-surface location to contour of the local area. 
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Section VI: Plugging and Sealing Materials (8): Additional notes and calculations 

Option 1: 

• 34.7 ft x 0.0873 ft3/ft = 3.03 ft3 (20 ft to 54.69 ft bgs) 

o 1.36 ft3/sack: Total sacks= 2.23 

• 10.5-in. borehole: 18 ft bgs x 0.6013 ft3/ft = 10.82 ft3 

o 1.36 ft3/sack: Total sacks 7.96 

• 10.5-in. borehole: 2 ft x 0.5454 ft3/ft = 1.2 ft3 

o 1.18 ft3/sack: Total sacks 1.02 = 1 sack 

• Total ft3
: 15.05 = 16 

• Total sacks: 11.21 = 12 sacks 

Option 2: If the casing is cut in two during overdrilling operations, any casing will be removed from the 

borehole, and grout calculations will follow the plugging and abandoning calculations in Option 1. 

Information: Depth discrepancy in field check with well construction information in the Phase II 

Investigation Work Plan for North Ancho Canyon Aggregate Area, Revision 1 (LANL 2011). 

Section VII: Additional Information 

UM-3 was used to investigate the presence of perched alluvial aquifers and/or potential contaminant 

migration pathways from the landfill at SWMU 39-00l(a) and the disposal pits at SWMU 39-00l(b). No 

water has been observed, indicating that no perched groundwater is present in the area, or that the 

observations are of limited aerial extent. 

References: 

ICF Kaiser, May 1994. "Drilling Plan Operable Unit 1132, Revision B," Document prepared for Los Alamos 

National Laboratory by ICF Kaiser, Fairfax, Virginia. (ICF Kaiser 1994) 

LANL (Los Alamos National Laboratory), January 2010. "Investigation Report for North Ancho Canyon 

Aggregate Area, Revision l," Los Alamos National Laboratory document LA-UR-10-0125, Los Alamos, 

New Mexico. (LANL 2010) 

LANL (Los Alamos National Laboratory), March 2011. "Phase II Investigation Work Plan for North Ancho 

Canyon Aggregate Area, Revision 1," Los Alamos National Laboratory document LA-UR-11-1817, 

Los Alamos, New Mexico. (LANL 2011) 

Morrison Knudsen Corporation, May 30, 1995. "Monitor Well Inspection at TA-39," letter to Brad Wilcox 

(LANL) from Lucas Trujillo (Morrison Knudsen Corporation), Boise, Idaho. (Morrison Knudsen 

Corporation 1995) 
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3% bentonite 
cement slurry 
27 ft to O ft bgs TVD 

Nominal 4-in. ID 
SS casing and 
screen to 54.69 ft 
bgs TVD 

Bentonite Seal: 

UM-3 (39-01120) 

Well Construction Plug and Abandonment Approach 

10.5-in. 
diameter 
~rill 
borehole to 20 
flbgs TVD. 

Neat cement or concrete 
mound with a survey 
marker installed 

Approximately 2 ft of 
concrete or neat cement to 
surface 

27 ft to 29.5 ft bgs TVD Fill borehole 
with Portland 
Type I cement 
slurry mixed 
with 2% 
bentonite 
to~2 f1 bgs 
TVO 

10·20 silica sand; 56.5 
fl to 29.5 ft bgs TVD 

Nominal 4-in. ID PVC 
casing and screen to 
54.69 ft. bgs. TVD 

15 ft screen 
54.69 ft to 39. 7 ft bgs 
TVD 

Completion Depth: 54.69 ft bgs TVO 
Total Depth 56.5 !!. bgs lVO NOTTO SCALE 

Fill well casing with Portland 
Type I cement slurry mixed 
with 2% bentonite 
from 54.69 ft to 20 f1 bgs 
TVD 



ENCLOSURE 6 

Well Plugging Plan of Operations Form for the Plugging and 
Abandonment of 13 Angled Geophysical Boreholes ASC-0, 

ASC-2, ASC-3, ASC-4, ASC-11, ASC-12, ASC-13, ASC-14, 
ASC-15, ASC-16, ASC-17, ASC-18, and ASC-19 at 

Technical Area 39 North Ancho Canyon Aggregate Area 



• • • • • 

WELL PLUGGING 
PLAN OF OPERATIONS 

• • • • • 
:\'OTE: A \\ rll Plu11ln1 Pl•n of Oprra1ions shall l>t fllrd wllh and acrrpttd b} thr Offict or 1hr S1• 1r £nglnrtr prior to plugln1. This form mar bt 
1.isrd to plug a single well, or if you an ph1gging mulliple moniloring l'tlls on tbl' same sltr using 1hr samr plugging mtthodolou·. 

\Ir rt! \ our ,,rll ma) br rligibk to par1lrip111r In thr ,quifrr \111pplng Pro11,n1m ( .\ \IPl· '\I IJurnu of Grolot1.) groinfo.nml.rdulrrsoun.-r!!.'\\ atrr' 
r11,mnlif" ithin an 11ru of lntrrtsl and mrth 1hr minin•um cnnsrrurtion rrqulrrmrnts. such u 1hrrr is still "•ttrr In )nur l'fll, and !hr" rll 
t'011s1rur1ion rrOrrird in a 11rll rrrord and IU11 is 001 rompromisrd, ron111r1 , \Ir 111 !17!1-8J!l•~.J8 or -691'1, orb) rmail nm~·l'alrrlr1rls a nmt.rdu . 
prior to complrling !his prior form . ~himini= proof lo thr o<i• thul ,our •HII \In\ • rrrpltd in lhi\ pru,:rnm, m11o) dtlY) 1hr plu~ing or,our wrll until 
II IMtrr datr. 

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

II. GENERAL/ WELL OWNERSHIP: ~ ('heel.. hcrt 1fpr<>p<>sing ane plan for mulliple monuonng wrlls on the same s•tc and allachtnJ WO-Dim 

Ex isling Office of the State Engineer POD Number (Well Number) for well to be plugged: See A11achmen1 for Angled Boreholes 

Name of well owner: Department of Energy Supplemental Form WD•OBm 

Mailing address: Dwight Hollon, 1200 Trinity Drive, Suite 150 County: Los Alamos ___ _ 

City: Los Alamos State: NM Zip code; 87544 

Phone number: 505.551.2939 E•mai\: dwight.hollon@em-fa.doe.gov 

III, WELL DRILLER INFQRMAJIQN; 
Well Driller contracted to provide plugging services: Richard Leblanc. Yellow Jacket DRLG. Se_rv_. _L_LC _____ _ 

New Mexico Well Driller License No.: WD-1458 Expiration Date: Oct 31, 2022 

• QJChrck hrrr Ir 1hls pl• a drscrlbts method for plugging mulliplr monitoring wells on 1hr s• mr sllr and 1111cb 
IV. WELL INFORMATION, l!..liupplrmtntal for .. WD-08m •nd skip to #2 in this mtion. 

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

I) OPS Well Location: Latitude: _______ .deg, _____ min, ____ sec 
Longitude: deg, min, sec, NAD 83 

2) Reason(s) for plugging well(s): 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

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 q:::ua:.:l::_:ityL.:.w.:.:a:.:.1e:.:r~?--===N=A===::...:•:.f!...y:;es::,,..!:P::.ro:,v:,:i::d:.e.::a::d:.d1:.·t1:.::·o:.:;n::a:.I :,de:;t::a:.:.il,:_. 

including analytical results and/or laboratory report(s): ! ... N_A _____________________ __.I 

Static water level: See tables feet below land surface/ feet above land surface (circle one) 

Depth of the well: __ ~_B_O ___ feet 

WD•08 Well Plugging Plan 
Vemon· Much 07, 2022 
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7) 

8) 

9) 

10) 

11) 

12) 

Inside diameter of innermost casing: ___ 2 ___ inches. 

Casing material: _P_v_c ___________________ _ 

The well was constructed with: 

n an open-hole production interval, state the open interval: NA. All geophysical borehol,:s are cased 2-in PV 

• a well screen or perforated pipe, state the screened interval(s): Unknown. No conslruclion records can be 
discovered. 1994 plan did not specify any screen 

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

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

If es, lease describe: 

isual inspection of the surface indicated no surface casing. No construction information available. 

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 

• If pluaing mrlhod diffrrs bft11·een multiple writs on samr site, 1 separate 
Y, DESCRIPTION Of Pl,ANNl:Q WEU. PUJGG)NG; rorm must be tomptrtfd for t•ch mrtllod. 

Notr: Ir this plan proposrs lo plug 1n •rltsl1n well In • \\'I)" other than with tcmtnl 1rout, placed bottom 10 top \\ilh • trcmic pipe, • det1llrd 
dlqram or tbf wdl showing propostd Onal plugcd c:onfig11ration shall bf altac:hcd, a1 wdl as • II)' additional trchnlnl lntorni• tlon, suc:h 
as gcophysic1l log1, that arc ntttWII') lo adtquatrl) dcscribr tbr propoul. All1th a tOPl or any sq:ncd OSE varlanrc lo this pluging plan. 

Atso. lflhls planntd plugl•1 plan rtqultts I vari1ncc to 19.27.4 N\IAC, alt• c:h I dd• llcd variance rcqurst sl&ntd bl the 1ppllra11t. 

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

orooosed for the well: 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

2) Will well head be cut-off below land surface after plugging? There is no well head. The protective casing and pad __ 
will be removed. 

yr. PLUGGING ANQ sr;:4uNG MAJt:8141,S; 
Note: The plugging or a 'l''tll that taps poor quality wattr 1111)' re41ulrc tilt use or a spcdalt)' ctmeat or sprcialt) scalaut Allath a copy or the hatc:h mix rte 
rrom tbr cement company 1n&l/or product description for spcc:lally crmcnl mlns or an)· sealant tb11 dcviatts from tilt list of OSE approved ualants. 

I) 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: _See Attachment Supplemental Form Wta 
4) Type of Cement proposed: _2_0/c_o_b_e_nt_o_n_it_e_c_e_m_e_n_t_g_ro_u_t __________________ _ 

5) 

6) 

Proposed cement grout mix: __ 6_-5 ____ -ogallons of water per 94 pound sack of Portland cement. 

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

__ X __ mixed on site 

WD-08 Well Plugging Plan 
Version March 07, 2022 
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7) 

8) 

Grout additives recues1ed, and oercent bv drv wei11ht relative to cement: 
2% bentonite to sack of 94 lb cement 
1 88 lbs/94 lb sack 
1 36 cu ft.lsack 
110 lbs/cu ft 
14.7 lbs/gal 
6 5 gal/sk for 2°/o bentonite cement 

Additional notes and calculations: 

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and VII. 

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

See Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and Vil. 

vm. SIGNATURE; 
J, Dwight Hollon , say that I have carefully read the foregoing Well Plugging Plan of 
Operations and any attachments, which are a part hereof; that I am familiar with the rules and regulations of the State 
Engineer pertaining to the plugging of wells and will comply with them, and that each and all of the s1atements in the Well 
Plugging Plan of Operations and attachments are true to the best ofmy knowledge and belief. 

Dwight Hollon 

1x, ACTION Of JUE SJATE ENGINEER; 

This Well Plugging Plan of Operations is: 

Oi~il••'Y signed by Dwight HOl!Ot\ 
Dato: 2022.07 25 19 12:09 -06'00' 

Signature of Applicant 

___ Approved subject to the attached conditions. 
___ Nol approved for the reasons provided on the attached letter. 

Witness my hand and official seal this day of 

By: 

7/25/2022 

Date 

., New Mexico State Engineer 

WD-08 Well Plugging Plan 
Version March 07, 2022 
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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-Jb. 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 

TABLE A · For plugging Intervals that employ cement grout. Start with deepest 

interval. 

Interval I - deeoest Interval 2 Interval 3 - most shallow 
Note: if the well is 

non-anesian and breaches 
only one aquifer, 

use only this column. 

O ft to 2 ft bgs 

~ 82 ft Measured depth 
(MD) to 2 ft bgs 

~u fl mc-»urt-d dc-p1h lo 2 ft ftlc-MUttJ dtplh of ,.,s-,n. 
Jl•mc1rrlwi,rhnlc- • Mil• IU27~(U/(l - l'-.ll cu (I_ 

nl )l,oa.fl/Mcl: T(ll&I .. .., ,u,. tl~-lAgat 
.; 75-ln bou'hok-: J ft 110..111• FU/ft • 0.66 ,u (ln.n «TM"L) 

i'II.IJMl'IM"=Tn1•IUl(bft.SS • 1 t«·• S.lJal 

6.5 gal/sk for 2% bentonite 
5.2 gal/sk for lean 

on site 

bentonite 

2% bentonite, 1.88 lbs/94 
lbs sack cement 

NA 

NA 

WD--03 Well Plugging Plan 
Vcmon Marth 07, 2022 Page 
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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 
of sealant placement 

(ft bgl) 

Bottom of proposed 
sealant of grout placement 

(ft bgl) 

Theoretical volume of 
sealant required per 

interval (gallons) 

Proposed abandonment 
sealant (manufacturer and 

trade name) 

- -·---- .... 

Interval 2 - -

·-

. 

Interval 3 - most shallow 

Note: iF the well is 
non-artesian and breaches 

NA 

NA 

NA 

NA 

only one aquifer, 
use only this column. 

WD-08 Well Plugging Plan 
Version March 07, 2022 
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NEW MEXICO OFFICE OF THE STATE ENGINEER 

ATTACHMENT to WD-08 Plan of Plugging 

MULTIPLE MONITORING WELL DESCRIPTIONS 

This Attachment is to be completed if more than one (1) monitoring well is to be plugged using the same method. 

Location (Required): 

0 NM State Plane (NAD83) 

(Feet) 
D NM West Zone 

• NM Central Zone 

• NM East Zone 

OSEPOD Other Well ID: 
Number: 

ASC-0 39-01132 

ASC-2 39-01152 

ASC-3 39-01151 

ASC-4 39-01150 

ASC-11 39-0111 

ASC-12 39-01112 

ASC-13 39-01113 

ASC-14 39-01114 

ASC-15 39-01115 

ASC-16 39-01116 

ASC-17 39-01117 

ASC-18 39-01118 

0 UTM (NAD83) (Meters) Ii) Lat/Long (WGS84) OTHER (allowable only for move-from 

( 1 /1 Qlh of second) descriptions • see apphcation form for format) 
D Zone 13N 

D Zone 12N 

DC or Longitude Y or Latitude Other Location 
(ddmmss): (ddmmss): Info (PLSS): 

• 106" 15" 7.1213" 35" 4T 31.48422" -
• 106" 15• 6.91494" 35• 47' 31.86006" -
• 106" 15' 7.1456" 35" 47' 32.35458" -
• 106' 15' 7.52194" 35• 4 7' 33.1458" -
• 106" 15' 40.78872" 35• 48' 7.27573" -
· 106" 15' 40.36385" 35• 48' 7.71095" -
-106" 15" 41.34744" 35• 48' 7.92844" -
• 106" 15' 40.58253" 35• 48' 8.69996" -
-106" 15' 40.6554" 35• 48' 8.87798" -
• 106° 15' 40.2548" 35• 48' 9.25386" -
• 106" 15'41 71173" 35• 48' 9.38229" -
• 106" 15' 41.80897" 35• 48' 10.12406" -

FOR OSE INTERNAL USE 

File Number: 

Trans Description (optional): 

D PLSS (quarters, section, township, range) 
D Hydrographic Survey, Map & Tract 
D Lot, Block & Subdivision 
D Grant 

Casing ID- Depth to Total well Grout Surface 

(inches): Water- Depth- Volume: Casing 
(ft bas): MD (ft bas): Ml • <Y or N): 

2 78.85 81.05 27 cu. ft. N 

2 Dry 80.41 27 cu.ft. N 

2 NA --- 1 cu. ft. N 

2 75.41 81.4 27 cu. ft. N 

2 78.59 80.61 27 cu. ft. N 

2 77.79 81.4 27 cu. ft. N 

2 77.36 80.4 27 cu. ft. N 

2 Dry 80.49 27 cu. ft. N 

2 41.7 81.81 27 cu.ft. N 

2 79.09 79.37 27 cu. ft. N 

2 Dry 80.61 27 cu.ft. N 

2 Dry 81.22 27 cu. ft. N 

Multiple Montioring POD Descriptions, Fonn wr-08m (Rev 7/31/19) 

I Trn Number: 



NEW MEXICO OFFICE OF THE STATE ENGINEER 

ATTACHMENT to WD-08 Plan of Plugging 

MULTIPLE MONITORING WELL DESCRIPTIONS 

This Attachment is to be completed if more than one (1) monitoring well is to be plugged using the same method. 

Location (Required): 

0 NM State Plane (NAD83) 0 UTM (NAD83) (Meters) Ii) Lat/Long (WGS84) OTHER (allowable only for move-from 

(Feet) D Zone 13N (1110th of second) descriptions see apphcalion form for format) 
D PLSS (quarters, section, township, range) D NM West Zone D Zone 12N D Hydrographic Survey, Map & Tract D NM Central Zone D Lot, Block & Subdivision 

D NM East Zone D Grant 

OSEPOD Other Well ID: X or Longitude Y or Latitude Other Location Casing ID- Depth to Total well Grout Surface 
Number: (ddmmss): (ddmmss): Info (PLSS): (inches): Water- Depth- Volume: Casing 

(ft bgs): MD (ft bgs)MD (Y or N): 

ASC-19 39-01119 · 106° 15' 40.49781" 35• 48' 10.56926" - 2 79.11 80.52 27 cu. ft. N 

FOR OSE INTERNAL USE Multiple Montioring POD Descriptions, Form wr-08m (Rev 7/31/19) 

File Number. I Trn Number: 

Trans Descnpt1on (opt,ona1) 



Well Plugging Plan of Operations-Expanded Text for Sections IV, V, VI and 

VII 
Section and Subsection 

Angled Geophysical Boreholes 

• (ASC-0; 39-01132) [SWMU 39-00l(a)] 

• (ASC-2; 39-01152) [SWMU 39-001(a)] 

• (ASC-3; 39-01151) [SWMU 39-001(a)] 

• (ASC-4; 39-01150) [SWMU 39-00l(a)] 

• (ASC-11; 39-01111) [SWMU 39-00l(b)] 

• (ASC-12; 39-01112) [SWMU 39-00l(b)] 

• (ASC-13; 39-01113) [SWMU 39-00l(b)] 

• (ASC-14; 39-01114) [SWMU 39-00l(b)] 

• (ASC-15; 39-01115) [SWMU 39-00l(b)] 

• (ASC-16; 39-01116) [SWMU 39-00l(b)] 

• (ASC-17; 39-01117) [SWMU 39-00l(b)] 

• (ASC-18; 39-01118) [SWMU 39-00l(b)] 

• (ASC-19; 39-01119) (SWMU 39-00l(b)] 

Guidelines for Plugging and Abandoning Monitoring Wells and Angled Geophysical 

Boreholes 

Abandonment will be accomplished by filling the entire volume of the borehole or well with grout 

composed of 2% bentonite Type I Portland cement slurry, 1.88 lb of dry powdered bentonite, and a 

maximum of 6.5 gal. of approved water per 94-lb sack of dry cement. The approximate grout weight will 

be 12.0 to 15.0 lb per gal. All grout materials will be combined in an aboveground rigid container or 

mixer and mechanically blended on-site to produce a thick, lump-free mixture throughout the mixing 

vessel. 

Overdrilling will be used to remove subsurface components. In the event that well construction 

materials remain in the borehole after all reasonable efforts have been made at removal, the casing 

and/or screen sections will be cut and the borehole will be grouted for the remaining length, as feasible. 

Each borehole will be sealed by grouting from the bottom of the borehole or well to the ground surface. 

All grouting will be accomplished by placing a tremie pipe to the bottom of the borehole (i.e., to the 

maximum depth drilled) and pumping grout through this pipe until undiluted grout is present at the 

ground surface or at the base of the surrounding concrete cover. 

After 24 hr, the abandoned site will be checked for grout settlement. At that time, any settlement 

depression will be filled with grout. Additional grout will be added using a tremie pipe inserted to the 

1 



top of the firm grout unless the depth of the unfilled portion of the well or borehole is approximately 

2 ft below ground surface (bgs) and this portion is dry. The ungrouted portions of the boreholes or wells 

will be filled to the ground surface with concrete or neat cement. This process will be repeated until firm 

neat cement or concrete remains at the ground surface. 

In the event that thief zones (i.e., high-porosity or permeability zone or fracture zones) are encountered 

that prevent grouting to the ground surface, a bentonite plug or other industry-standard borehole 

sealant material (e.g., Flowseat) may be employed to bridge the thief zone and prevent loss of grout to 

the surrounding formation. 

For each abandoned angled geophysical borehole, an abandonment record will be prepared to include 

the following information: 

• project and monitoring well designation; 

• location of monitoring well (northing and easting, New Mexico State Plane 1983); 

• depth of well before grouting (feet bgs); 

• casing or items left in the borehole by depth, description, composition, and size (if applicable); 

• copy of the original borehole log if available; 

• copy of the construction diagram for the abandoned well if available; 

• reason for abandonment; 

• description and total quantity of grout used initially; 

• description and daily quantities of grout used to compensate for settlement; 

• dates of grouting; and 

• water level before grouting and date measured (as applicable). 

Section IV: Well information (2): Reason(s) for plugging well(s) 

No formation water has been observed in any monitoring well in the vicinity of these boreholes, 

indicating that no perched-alluvial groundwater is present in these areas (LANL 2010). Additionally, the 

landfill and disposal pit were excavated in 2009-2010; therefore, the potential source for any 

contaminant migration has been removed. 

The angled geophysical boreholes were not installed with screens or filter pack and were not intended 

to be monitoring wells. They are not being used and are a potential conduit for subsurface 

contamination (LANL 2011). 

Section V: Description of Planned Well Plugging (1): Describe the method by which cement grout shall 

be placed in the well, or describe requested plugging methodology proposed for the well. 

The same method wilt be used for each of the angled geophysical boreholes. 

1. Rig up 3.75-in.-inside diameter (1.D.), 7.75-in. outside diameter (O.D.) hollow-stem augers to 

overdrill the 2-in.-1.0. polyvinyl chloride (PVC) angled geophysical boreholes. 

2. Overdrill to approximately 1 ft below total depth (~s2 ft measured depth). 

2 



3. Calculate the amount of 2% bentonite Type I Portland cement to fill the open hole. Calculate grout 

estimate using 7.75-in.-O.D. borehole and 82-ft measured depth. 

4. Install tremie pipe into the open borehole to ~3 ft from bottom to pressure-grout from the bottom 

of the borehole to the ground surface, while removing the augers to ensure that the open borehole 

is grouted. After the grout has cured a minimum of 24 hr, tag top of cement from ground surface. 

5. Backfill the remaining hole (~2 ft) with concrete or neat cement to ensure a secure surface seal. 

6. Dress surface location to contour of the local area. 

Section VI: Pluggins and Sealins Materials (8): Additional notes and calculations 

For the purposes of estimating cement volumes, the assumption for the angled geophysical boreholes 

measured depth (MD) is 80 ft bgs. The actual MD will be reported, and grout calculations will be made 

at each angled geophysical borehole. 

• 82 ft MD to 2 ft MD of 7.75-in.-diameter borehole= 80 ft x 0.3276 ft3/ft = 26.21 ft3• 

o 1.36 ft3/sack: Total sacks:;;: 19.27 

• 7.75-in borehole: 2 ft x 0.3276 ft3/ft = 0.66 ft3 (lean cement) 

o 1.18 ft3/sack: Total sacks= 0.55:;;: 1 sack 

• Total ft3
: 26.87 = 27 

• Total sacks: 19.82 = 20 sacks 

Information: Geophysical boreholes are 2 in. and have no screens. Borehole construction documents are 

unknown. 

Section VII: Additional Information 

All depths are MD ft bgs. 

Fourteen (14) 45-degree angled geophysical monitoring boreholes were continuously cored in 1994 to 

approximately 80 ft to collect soil samples around the solid waste management units (SWMUs) for the 

1997 RCRA (Resource Conservation and Recovery Act) Facility Investigation (RFl) report and to monitor 

water/liquid moisture from SWMU 39-00l(a) (Landfill) and SWMU 39-00l(b) (Disposal Pits). Each bore 

was cased with 2-in. PVC. No information can be found that details the construction of any of the angled 

geophysical boreholes. All indications are that the angled geophysical boreholes were installed only with 

PVC casing and no screens, since they are not designated monitoring wells. The 1994 drilling plan 

(ICF Kaiser 1994) states only that the 45-degree-angle boreholes were to be completed with 2-in. PVC 

casing cemented in place to facilitate geophysical logging. No information is available to determine if the 

annulus was backfilled with cement or cuttings. 

Six angled boreholes (ASC-0, ASC-1, ASC-2, ASC-3, ASC-4 and ASC-5) were drilled at the SWMU 39-00l(a) 

landfill. ASC-1 was abandoned when casing broke during installation. ASC-3 was damaged by heavy 

equipment during the 2009 excavation of the landfill. This angled geophysical borehole has been 

abandoned to ground surface and a bentonite plug was placed over the protruding PVC (LANL 2010). 

The borehole is planned to be overdrilled to 2 ft bgs for proper surface completion and the surface will 

be dressed to the contour of the area. 

3 



Nine angled boreholes (ASC-11, ASC-12, ASC-13, ASC-14, ASC-15, ASC-16, ASC-17, ASC-18 and ASC-19) 

were drilled at the SWMU 39-00l(b) disposal pits. 

Water detected in the boreholes may be the result of the PVC casing becoming damaged during the 

2009 excavations at SWMU 39-00l(a) and SWMU 39-00l{b). It is known that the PVC casing at ASC-3 

was damaged during excavation operations at SWMU 39-00l(a) in 2009 (LANL 2009). 

References: 

ICF Kaiser, May 1994. "Drilling Plan Operable Unit 1132, Revision B," Document prepared for Los Alamos 

National Laboratory by ICF Kaiser, Fairfax, Virginia. (ICF Kaiser 1994) 

LANL (Los Alamos National Laboratory), October 20, 2009. "Subcontract Technical Representative Daily 

Activity Report for North Ancho Canyon Implementation," Subcontract Number 66170, Los Alamos, 

New Mexico. 

LANL (Los Alamos National Laboratory), January 2010. "Investigation Report for North Ancho Canyon 

Aggregate Area, Revision 1," Los Alamos National Laboratory document LA-UR-10-0125, Los Alamos, 

New Mexico. (LANL 2010) 

LANL (Los Alamos National Laboratory), March 2011. "Phase II Investigation Work Plan for North Ancho 

Canyon Aggregate Area, Revision 1," Los Alamos National Laboratory document LA-UR-11-1817, 

Los Alamos, New Mexico. (LANL 2011) 
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ASC-0 {39-01132) 

Geophysical Monitoring Borehole 
Construction 

Plug and Abilndonment Approach 

(Gto~a1 IH'nitori,. ttottnolt 1nn,llf(I 11 a •s• li,clt. 

is a 2% bentonite­
cement slurry 

casing to TO 

, , , , , 
ti 

completion Depth: 81.05 n_ bgs MD 
Te>tal Depth 81.05 fi. bas MD 

~fl, :,.~ 

eS-0 fl,~ 

~~~ 
~ ·{> 

,kii•,o(:-
o~ <:>~ 

~q; ~ o>~ , 

, 
, , , 

~ , 
, ; Approximately 2 fl of 

, concrete or neat cement to 
surface 

7.75-in. 

Over-drill to approximately 1 ft 
below total depth 

NOTTO SCALE 

Fill geophysical borehole 
with Portland Type I 2% 
bentonite-cement 
slurry 



ASC-2 (39-01152) 

Geophysical Monitoring Borehole 
Construction 

Plus and Abandonment Approach 

(Gto,:IWSIUI MOl"lrtOnl'II OOttf'IOle tnSUl!f'Cl ll • 4S• tA&'IC'l 

is a 2% bentonite­
cement slurry 

casing to TO 

, ,, 
, 

, , , 

Completion Depth: 80.41 fi.bgs MD 
rn. Total Depth 80.41 fl. bgs MD 

.,._e ~~ 
~o e~ 

~<:. .;:,(-<,; 
~ .,., 

§<, -.[J~ 

~ ~(;'-
e,O ❖ c; ~ 

, <Y 

, , 

, , , 

.. , 
, ' Approximately 2 !1 of 

concrete or neat cement to 
surface 

7.75-in. 

Over-drill to approximately 1 fl. 
below total depth 

NOTTO SCALE 

Fill geophysical borehole 
with Portland Type I 2% 
bentonite-cement 
slurry 



ASC-3 {39-01151} 

Geophysical Monitoring Borehole 
Construction 

1Geophy1iUI moni10<>n1 "°'""°'' cnstlllt4 ••• •J' U Clt} 

Plug and Abandonment Approach 

The borehole will be over-drilled to 2 fi 
bgs for proper surface completion. This 
borehole was previously plugged and 
abandoned to ground surface r 

Assume annulus fill 

casing to TD 

, , , , , 
" 

::._fl, .~~ 
~o ~-

1..r:; ~q; 
qJJ ~(< 

iY ·'-
"-~ -0-.:-' ~6 oq ._..:$ 

(:f ~ 
0(:­

, C 

Est. Completion Oepth: 80 ft. bgs MO 
Est. Total Depth 80 tl. bgs MD 

Borehole damaged 
--- during excavation // 

~---- of the 39-00l{a) / 
Landfill in 2009 / / 

/ / 
/ / 

/ / 
/ / 

/ / Unknown 
diameter 
borehole 

/ / 

-i.,,/ /// 
/ / 

/// //'-, 
/ / / Unknown backfill 

/ / 
/ / 

/ / 
/ / 

/ / 
/ / 

/ / 
/ / 

/ / 
/ / 

<. / ', / ' / 
'✓/ 

NOTTO SCALE 

material 



cement slurry 

casing to TD 

ASC-4 (39-01150) 

Geophysical Monitoring Borehole 
Construction 

Plug and Abandonment Approach 

fGtophy~11 mon110f'•n1 OOtrho -t lnsullcd u • ,sa •n11e1 

, , 
, 

• , 
, ' Approximately 2 ~ of 

, concrete or neat cement to 
, surface 

7.75-in. 

Over-drill to approximately 1 fl 
below total depth 

NOTTO SCALE 

Fill geophysical borehole 
with Portland Type I 2% 
bentonite-cement 
slurry 



is a 2% bentonite­
cement slurry 

casing to TD 

✓ ,, ✓ 

✓ 
✓ 

✓ 

✓ 

completion Depth:80.61 ttbas MD 
Est. Toto! Depth 80.61 fi.bgs MD 

ASC-11 (39-01111) 

Geophysical Monitoring Borehole 
Construction 

Plug and Abandonment Approach 

4GtophysiCI ~ltor'in1 bOf_tholit lflS(a'.fed at• ,s1 t=tflt J 

✓ 
✓ 

✓ 
✓ 

✓ 
✓ 

✓• ✓ Appro1<imately 2 fl of 
concrete or neat cement to 

surface 

7.7S•in. 

Over-drill to approximately 1 fl 
below total depth 

NOTTO SCALE 

Fill geophysical borehole 
with Portland Type I 2% 
bentonite-cement 
slurry 



is a 2% bentonite 
cement slurry 

casing to TD 

✓ 

II 

✓ 

✓ 
✓ 

✓ 
✓ 

Comp otlon Oopth: 81 4 ti. bgs M D 

Est. Total Oepth 81.4 fl bgs MD 

ASC-12 (39-01112) 

Geophysical Monitoring Borehole 
Construction 

Plug and Abandonment Approach 

•Ge-opt1rs,c,1 monitonns boret.~ t w,Jtalled • t 1 ,s, 1t1t1eJ 

Approximately 2 ft of 
concrete or neat cement to 
surface 

NOTTO SCALE 

Over•drfll to approximately 1 fi 
below total depth 

Fill geophysical borehole 
with Portland Type I 2% 

bentonite-cement 
slurry 



ASC-13 {39-01113) 

Geophysical Monitoring Borehole 
Construction 

Plug and Abandonment Approach 

l'(ieo~t11ys1c,J ~ 10r,n1 t)Ottf'lote tnsulltd- 11145' 1nstt) 

is a 2% bentonite­
cement slurry 

casing to TD 

, ,, 
, , 

, , 

complet on Depth: 80.4 f!. bgs MO 
Est- Total Oepth 80.4 !l bgs MO 

-:,.e ~<::­
~o e,:i 

',# ,::t,.; 
cY -~ 
~ ;,_0<::-
~ ->(;' eo ~ 

(; ~ .. 
, <9 

Approximately 2 fl of 
concrete or neat cement to 
surface 

NOTTO SCALE 

Over-drill to approximately 1 fi 
below total depth 

Fill geophysical borehole 
with Portland Type I 2% 
bentonite-cement 
slurry 



ASC•14 (39·01114) 

Geophysical Monitoring Borehole 
Construction 

Plug and Abandonment Approach 

(Girapt1ys1oi manrtor n1 bord1oa.R 1n1.t1l~d • t a •~' HIit:) 

is a 2% bentonite• 
cement slurry 

casing to TD 

✓ ,, ✓ 
✓ 

✓ 
✓ 

Completion Depth: 80.&9 !!. bgs MD 

Est. Total Depth 80.89 !l. bgs MD 

..,.e ~~ 
~o e~ 

'qf>~ ~~<; 

, r..,~ ;,.{> 
, .f>~ O" 

g" v~ 
e,O ~ 

(:I ~<; 

✓ (5' 

✓ 

✓ 

✓ 
✓ 

• ✓ 

✓ ✓ Approximately 2 fl or 
✓ concrete or neat cement to 

surtace 

7.75,in, 

Over-drill t o approximately 1 fl 
below total depth 

NOTTO SCALE 

Fill geophysical borehole 
with Portland Type I 2% 
bentonite-cement 
slurry 



Assume annulus fill 
is a 2'J6 bentonite. 
cement slurry 

casing to TD 

Cl>Mplellon Dtpth: 81.81 !lb1s M O 
(st. Total Depth 81.81 !!. bas MD 

ASC-15 (39-01115) 

Geophysical Monitoring Borehole 
Construction 

Plus and Abandonment Approach 

IGtos,Pl,~CII monl10f1r\l t>Ortl'IOlt M'lst,11,ed It 145,' . ...... 

Approximately 2 fl of 
concrete or neat cement to 
surface 

NOTTO SCALE 

Over-drill to approximately 1 ft 
below total depth 

Fill geophysical borehole 
with Portland Type I 29' 
bentonite-cement 



Assume annulus fill 
is a 2% bentonite­
cement slurry 

casing to TO 

ASC-16 (39-01116) 

Geophysical Monitoring Borehole 
Construction 

Plug and Abandonment Approach 

1Gt0Pf'IV$J(l1 1'1'10f'Ut0'1l'lll b«ePIOlf •nsullt4 It I <IS' 1nrte) 

; 
; , 

• , 
, ; Approximately 2 fl of 

, concrete or neat cement to 
; surface 

7.75-in. 

Over-drill to approximately 1 fl 
below total depth 

NOTTO SCALE 

Fill geophysical borehole 
with Portland Type I 2% 
bentonite-cement slurry 



ASC-17 (39-01117) 

Geophysical Monitoring Borehole 
Construction 

Plug and Abandonment Approach 

ICitOP"'fSICI• ,non(lOf'i"I b-O! ll'IOlt 111n111eo ll 1411 1nS1t) 

is a 2% bentonite­
cement slurry 

casing to TD 

, 
" 

, 
, , , 

completion Depth: 80.61 !1 bas MD 
Est. Total 01pth 80.61 !1 b1s MD 

{te it(' 
e5' ,._v 

~~~ d -~ -.)1 ·,O(' 
oq' .tf-

r.t,vuf'.s' , 

, , 
, , 

<f , , , , Approximately 2 ft of 
concrete or neat cement to 
surface 

7.75-in. 
diameter 
borehole 

Over-drill to approximately 1 fl 
below total depth 

NOTTO SCALE 

Fill geophysical borehole 
with Portland Type I 2% 
bentonite<ement 
slurry 



ASC·18 (39-01118) 

Geophysical Monitoring Borehole 
Construction 

Plug and Abandonment Approach 

Assume annulus fill 
is a 2% bentonite-

casing to TD 

, 
ti 

, 
, , , 

Comp'eUon O•pth: 81.22 ft bgs MD 
Est Total Depth 81.22 !!. bgs MO 

,,,_q, ~<:­
~o e~ 

~-.><:-c J' .,., 
._it -r:t 

o<f ~6 
<:f w o<:-, () 

, , , 

• , 
, Approximately 2 ~ of 

' coricrete or neat cement to 
, ' i urface 

7.75-in. 
diameter 
borettole 

Over,drill to approximately 1 fi 
below total depth 

NOTTO SCALE 

Fill geophysical borehole 
with Portland Type I 2% 
bent on ·1e-cement 
slurry 



ASC-19 (39-01119) 

Geophysical Monitoring Borehole 
Construction 

Plug and Abandonment Approach 

1G~o~nvsic11 mon11onn11or1Nl1 11\m1te:o u, .es; 1n11t• 

is a 2% bentonite­
cement slurry 

casing to TD 

, 
II 

, , 
, , 

completion Depth: 80.52 ~bas MD 
Est. Total Oepth 80.52 ft bgt MO 

-:,.11, ~<:::-
~o e,f:i 

'<lf'~ .:::,<:-c 
~ -~ 

~-~ ,o<::­
-:§" 6 ,c>q ~.;s 

~ of<; , 

, , 
, 

~ , 
, ' Approximately 2 f! of 

; concrete or neat cement to 
, surface 

7.7S-in. 

Over-drill to approximately 1 ft 
below total depth_ 

NOTTO SCALE 

Fill geophysical borehole 

with Portland Type I 2% 
bentonite-cement slurry 
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Table 2.0-1 
Well and Borehole Installation and Construc:tlon Details for SWMU 39-0011a) 

Casing WellJBoreholt WellJBoreholt 
WelU L.omlon o.,,,,.,. Cnl119 Year DrilUng Water Top of Water Top of Water Total Depth Total Depth 

, UnitNo. Borehole ID (In.) Type Orientation Drilled Method Present (MDfl bgs)' (M) ftbgsl" (MDftbgs) (M)flbgs) Status Construction - - -lMCJl!a) OMB-1' 39-0112214 Stainless Vertical 1994 HSA0 NW- nJa' n1a 117 117 Exisbng Well complebon documentation not round. Assume annulus is backfilled 
Steel with cement. 9 -DM•2• 39-01121 4 Stainleu Vertical 1994 HSA NW n/a •n1a b o.2 302 Existing Well complebon documentation not found. Assume annulus is backfilled 
Stoel I I wi1h oement.G 

OM-4' 39-01133 4 Stainleu Vert,caI 1994 HSA NW 1'1111 ' "f-9 22.56 2256 Existing Well complebon documentat10n not found. Assume annulus is backfilled 
Steel with cement.• 

ASC~ 39-01132 2 PVC' 4S degrees 1994 HSA Yes 78 85 41.•2 81 0$ 42 58 Existing - . .- Borehole completion documentabon not found. Assume annul\ls IS 

I ' backfilled wilf'I oement. • . 
. 45 degrees 1.1994 

~ -ASC-11 39-01153 2 PVC HSA _ .. - - - - Abandoned when cascng bloke during Borehole completion documentabon not found. 

- - - J • - instanation. -ASC-2" 39-011S2 2 PVC ,(45 degrees 1994 HSA NW '"'• n/8 a041 42.24 Existing Borehole complelion documentation not found. Assllme annulus IS 

ASC-3° 139.01151 2 PVC 45 degrees 1994 HSA ~-:- • ·''- - ...J 

.. I ,I 
ASC-4• 739-01150 2 PVC , i 45 degrees 1994 HSA .JYes 75A1 39.61 

I 

Noin: Tou,I dt9111 (TO) •ndfitlO meosurementt wero ttktn Morell 21. 2022 wen TO i8field-meowred feet below glQund surface (ft bgt). 

• MO • Meatured depth. 

b TVD • True vertlC:al deplh 

baci<f~led With oement.• 

- - PVC casing cut by heavy equipment Bore~Ole complebon documentabon not found Assume an<lulus is 
duting 2009 excavelion• bacl<filed With cement.• 

., 
~ 

j:ole completion documentabon not f~ nd. Assume annulus is 31 • - ' 42.76 Existing 
~ ~ 

" 
~~. lied wctn cement. o 

c Los AJ•moa National LaboralDfY, June 27. UKM--July 8, 1~. •Los AJ1mo. National L•botelory EnwotttMntal Rest0r111on Program 5amt,le Management Facility Core Sample Log for 8oretole OM&.1: Los Allimo. New M•x~ 

d HSA. Hollow•tlem euger . 

• NW • No wattr detecled. 
1 nJ• • Jllot epplice~ (oo wate! delecttd}. 

U ICF Kaiser, Mey 1994. ·Orilling Plan Operable Unit 1132, Revtlion e.· OocutMM prepared for LosAlamot National Laboratory by ICF Kaiser. Fairfax. Virginie. 

h Loi Alarnot- NallOnll Laboratory. July 12. 1994 •Los Alamoa National Laboratory Environmental RHloration Program Sample Man199men1 Feeihty Core Sam_,.. Log for Borehole OM-2.• Loa Ala!MI, Nn- Mexico 

' Loi Alamot-National Laboratory. July 15. 199'. •Los Alamoa Nationa• Labora1ory Environmen\11 RHIOl'atlOn Program Sample M1n1gmnen1 Facility eor. Sam~ Log for BoretlDfe OM• : Los Aamoa, New Mex,oo 
1 Loi Alal'l"K)I National laboratory June 23 199' ·Lot Alamos NabOnal LabOfatoty Environmenl• I Rntoration Program Sample Management Faality Cete Sample Log for Borehole ASC-0 • Loe Alainot New MexlCO 

' PVC • Poly\lonyl clllonde 
1 Loa Allitn01 Netional Laboratory. June 15, 1994-June 21. 1~. ·Loa Alamos National LabofatCfy EnY1ronmen111, Restoration Program Sample Management Facility Ce><e Sample Log fot Borehole ASC·1 (abandoned),· Los AJamos. New Meiuoo 

'" - • Demegecl and abandoned geoph)'Sk:81 momtofing bOrehole 

"Lot Alamot Natior,al Labofatory, Juno 13. 1994-June 15. 199C. ·Los Alamos Nabonal Labof'atofy Environmenl• t Restoration Program SamP,.Ma.nagement Facility Core S.mple Log for BoteholeASC•2," Los Alamos New Mexico 
0 Los. Alamos Na~ Labonito.-y June 7 1994-June 8. 1994 ·Lot Alamos Nation.al Laboratory Enwonmenl• I RHloration Program Sample Management Faohty Cote Sample log for Bot-ehokl ASC•3," Loa Alamos New Mexaco 

P Loa Alamot NaOOf\111 LaboratCfy OCtober 20 2009. ·subcOntract Technical R8S)f'flentat1ve D11ty Activity Repon fot' North Ancho Canyon lmp4ementation; Subconttaet Number 66170 Los Alamos. New Mexico 
11 Los Alamos Naoonat Labora1ort June 1 1994-June 6 1994. '1.os Alamos National LaboralQfY Envtronmental ResIoration Program Sample Mana~ment Faohfy Cote Sample Log tot Bo<e~ ASC-4: Los AJamos New MeJUCO 



Tabla 3.0-1 

Well and BoNhole lnstallatlon and Construction Detalls for SWMU 39-001(b} 

c.t111 Wlll/llollllole w.ll/Bcnhole 
WIii/ oin.t.r Clslnt Yur DrlWnt w• TopofW• TopofWllllr Tatallllpl!I TOIII Depdl 

U111tNo. lknhole ~ID pn.} T~ Ortlnlatlon Dl1llld llllllocl ,_ (IIDllbp)" (TVDllbp}" (11D llbp} (TVDllbp) 

39-001(b) DM~ 39-01135 4 Stainless Vertic:81 199,I HSA• mr n/1 nt•' 58.4" 58.4" 
Steel 

UM•3" 39-01120 4 Stainless Verbl 1994 HSA NW n/• nl• 5".69 5".69 
S1eel 

ASC-11•. 39-01111 ~ PVC' 45 degrees 1994 HSA _ Yes 78.59 41.28 8061 42.35 , - PVC -
,__,....· . -ASC-12• 39-01112 2 45degrees 1994 HSA Yes 77.79 40.86 81.4 42,76 

ASC,13• 39-01113 2 PVC 45deg'"s 1994 ' HSA Yn 77.36 40.64 80.4 ,.42.24 --_.,.. 
i-,,;, ,,.. i,, 

ASC-14" 39-01114 2 PVC 45 degrees 1994 HSA NW nh n/• 8089 ~42.49 

ASc:1s• 3~1115 2 PVC 
-

45 degrees 1994 HSA Yes 417 21 ,9 8181 4298 

ASC-16" 39-01116 . . 2 PVC 45 degrees 1994 HSA Yes 7909 41 ,5" 79.37 f 4169 

ASC-17" 39-01117 ' 2 PVC 45 degrees 1994 HSA NT" NT NT 8103 ' 42.57 

I l I -f 

ASC-18~ ~ 39-01118 1 2 PVC . 45 degrees i 1994 HSA NW n/1 n/• 81.22 42.67 

ASC-19" ~39-01119 2 PVC 45 degrees 1994 HSA Yes 79.11 41 .56 80.52 42.3 
_, Tomi dopUl(TO> _____ _,, ,..,rcJ>21. 2022. WIITO iollold-mNIUrecUoot belowgmuncl..irice . . . - . 
• ,..0. -dopeh. 

"lVD •True-depth. 

< llorrilOn Knudten Corponotio,,, "'"I' 30, 1995. "MOMOrWoll lnspectian 01 TA-39," - IO 8tlld WIicox (l.ANl) lrom luceo T,ujllo (IA- l<n""-Corponrtion~ ElooM, Idaho. 

d HSA • Hol'loW-M'ft aue-. ·~-No---
' nl• • Nol~ (no - -• 

Slatul C-1nlCllon 

Existing HSA 8.75-in. borehole diemeter: 0-27 ft t,gs- no backfill material; 25-27.5 ti bgs- bentonlta Mal; 
27.5-57.5 bgs-10-20 lilic::a Nncl, 10-ft sc:r-length. Deplh discrepancy infield c:11ec:1< withwell 
construc:tiOn information in the "Phase II Investigation Work Plan for N"'1h Ancho canyon Aggregate 
Alea, Revision 1 .. and "Monitor Well Inspection at TA-39.< 

Existing HSA 8.75-in. borellole diameter: 0-25.19 ft bga- 3% cement beddla: 25.19-27.6911 bgs-benlonlle 
Mal: 37.69-56.5 bgs- 10-20 affice Nncl, 15-11 ICNMlll lenglh. 2-ft sump. Bollom of well at 5".69 ft 
bga. Depth discrepancy In field check with well COM1rUCtion information In the "PllaM II Investigation 
Woo1< Planlor North Ancho Canyon.Aegrega!II AIM. Revision 1 .. and "Monitor Well Inspection at 
TA-39.• 

Existing Bofehole completion documentation not found Aasume annulus is bac:lcfilled willi - _I 

ElCISting Bofehole ~tion d oeumentation not found Assume annulus os backfllled _, c:ement.1 

Existing Bolwhola completion doeumentation not found As$ume amulus os backfllled wilh cement.1 

E,asling Botehola completion ~oeum~ not found . ,'lssume annulus os badtfillecl wilh cement.1 

EXISting_ Bofehole completion doeumentation not found AMume annulus is backfilled with cement.• '· 

Emling Bofehole completion documentation not found Assume annulus is bac:klilled wilh cement.' 

Ex,sting Bofehole completion doeumentation not founi:I Aasume annulus 1s bacldilled wi1h cemeni.l 
Uf111blo 10 get measu,ements because newly installed transformer and fence ~ measurement 
equipment &om being used. 

Existing Bofehole completion doeumenlation not found Assume annulus is be<:kfilled wit!' cemenL1 

Eiosting Bofehole completion documenlation not found AMume annulus 1s bacldilled wilh cemen1.1 _ 
.. .. 

•Loo-Notional~. Mllld>2011 •-111-tigaticnWOll<PlanlotNortn-C.rr,onAggregoteAtN-l"L.oo_N_l~doou--lA.\JR•l1-let7, L.oo-.New""'xicc. •1.o1--l..abomo<y FebNary2010, "lnlcmlation CcncMniflg 1he Angled ---Pait- lnveltiglliont ot TocllnlcalAIN 39." Loo Alamoo NatioNI ~-LA-UR-10-0579, lolAlamoo, _ ,.. __ 

I PVC • Polymyt chloride . 

I ICF Kaller May 1994 "llnlllng Plan~ Unit 1132 RtMllon B." ~~lot Loo - National ul>otllOry by ICF Kai-, F-.. Virginia. 

•NT• Oepl!o and--not_,,_ Newly lnltalod _,_ and-did not provide enough,_,, ro,tt,e --equip,Mf,I IO be ,__ 




