WELL DECOMMISSIONING ON THE
LUMMI INDIAN RESERVATION
DURING 2015

Prepared for: Water Resources Division of the
Lummi Natural Resources Department

Project No. 130218 * December 29, 2015

NAspect

CONSULTING







“Aspect

CONSULTING

WELL DECOMMISSIONING ON THE
LUMMI INDIAN RESERVATION
DURING 2015

Prepared for: Water Resources Division of the
Lummi Natural Resources Department

Project No. 130218 * December 29, 2015

Aspect Consulting, LLC
/_/Vz//g‘
John Strunk, LHG Jared Bean
Principal Geologist Senior Staff Hydrogeologist
jstrunk@aspectconsulting.com jbean@aspectconsulting.com

W:\130218 Lummi Nation Hydrogeologic Services\Deliverables\Well Decommissioning - 2015\Decommissioning Report\2015 Well
Decommissioning Report_Final.docx

Aspect Consulting, LLC 350 Madison AvenueN. Bainbridge Island, WA 98110 206.780.9370 www.aspectconsulting.com







ASPECT CONSULTING

Contents
[ahage Yo 8T o3 10 ) o VTR TR TR 1
Well Decommissioning Methods and ReSUltS...........ccocovviiiiiiiiiie e, 1
G DA 7 . .. e 2
GV A Y 2
G B . e e 2
UNKNOWIN WEII ID ..o e eaaans 2
CON CIUSIONS e e e e, 3
Erratum Summary of 2013 and 2014 Well Decommissioning Reports........... 3
R B B BN C S e e s 4
10011 8= A o] o TR RPTRTRRR 5

List of Tables
1 Wells Decommissioned or Improved 2006-2015

2  Well Casing and Decommissioning Material Volumes

List of Figures
1 Location of the Lummi Indian Reservation

2 Location of all wells decommissioned on the Lummi Indian Reservation since
2006

3 Location of wells decommissioned on the Lummi Indian Reservation in 2015

4  GWO047 (a) pre-decommissioning, (b) during decommissioning, and (c) post-
decommissioning

5 GW157 (a) pre-decommissioning, (b) during decommissioning, and (c) post-
decommissioning

6 GW164 (a) pre-decommissioning, (b) during decommissioning, and (c) post-
decommissioning

7 Unknown Well ID (a) pre-decommissioning, (b) during decommissioning,
and (c) post-decommissioning

List of Appendices
A Well Evaluation Worksheets

B  December 14, 2015 Request for Variance from 17 LAR 04.130

PROJECT NO. 130218 « DECEMBER 29, 2015



ASPECT CONSULTING

C  Email Approval of December 14, 2015 Variance Request for Well
Decommissioning

D Aquatech’s Well Decommissioning Reports

ii PROJECT NO. 130218 « DECEMBER 29, 2015



ASPECT CONSULTING

Introduction

This report documents well evaluation and decommissioning activities completed during
December 2015 on the Lummi Indian Reservation (Reservation) in northwestern
Washington State (Figure 1). Since the formation of the Lummi Water District in the
1970s, use of many domestic water supply wells has been discontinued (Salix, 2010).
Proper decommissioning of inactive domestic water supply wells eliminates potential
groundwater contamination pathways and protects the Reservation’s groundwater system.
The Lummi Natural Resources Department (LNRD) well decommissioning effort began
in 2006. Thirty-two wells have been decommissioned to date (Table 1, Figure 2),
including four in 2015 (Table 2, Figure 3). Aspect Consulting, LLC’s (Aspect) 2015
scope of work included a site visit to candidate wells, completion of well evaluation
worksheets, documentation of decommissioning activities, and preparation of this report.

The Erratum Summary section at the end of this report documents LNRD’s updated Well
IDs for three wells that were decommissioned in 2013.

Well Decommissioning Methods and Results

The LNRD provided Aspect with a list of candidate wells to evaluate for
decommissioning or conversion to monitoring wells. The LNRD contracted with
Aquatech Well Drilling & Pumps (Aquatech) to conduct decommissioning activities in
accordance with Lummi standard 17 LAR 04.130.

After obtaining landowner permission, Aspect, LNRD, and Aquatech conducted field
assessments of four domestic wells in December 2015 (Appendix A: Well Evaluation
Worksheets). All four wells assessed in consultation with LNRD were confirmed as
inactive and appropriate candidates for decommissioning in 2015 (see Appendix A
worksheets for additional details). The location of a fifth suspected inactive domestic
well (GWO055 at 3273 Robertson Road) was inspected by Aspect, LNRD, and Aquatech
on December 3, 2015; however, the well was not located. Upon determination of the
well’s location, a proper well evaluation could be conducted in 2016.

Aquatech provided LNRD with proposed decommissioning methods. Decommissioning
methods conformed to 17 LAR 04.130 except for GW157 and the Unknown Well ID
well for which a variance was submitted to and approved by LNRD (see Appendix B and
Appendix C).

Decommissioning activities occurred December 15 through 17, 2015. Well casing and
decommissioning material volumes are estimated in Table 1. Pre-decommissioning,
during decommissioning, and post-decommissioning photographs are provided in Figures
4 through 7. Appendix D contains Aquatech’s Well Decommissioning Report forms and
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available driller logs documenting original well drilling and construction (logs available
for GW047 and GW157, only).

GWO047
GWO047 was located at 1096 Scott Road. The drilled well consisted of 6-inch-diameter
steel casing with approximately 1.6 feet (ft) of casing stick-up above ground surface
(ags), and a total depth of approximately 158.5 ft below the top of casing (btoc). Well
decommissioning began on December 16, 2015, and was completed on December 17,
2015. Pre-decommissioning static water level was 114.5 ft btoc. Decommissioning
activities included removing the pump; cutting the casing to 2 ft below ground surface
(bgs); perforating the casing from the bottom to top; placing 2 50-pound (Ib) bags of
bentonite at the bottom of the well; pressure grouting the casing from the bottom up with
19 50-1b bags of grout mixture; topping the grout with 7 50-1b bags of bentonite; and
covering the decommissioned well with topsoil.

GW157
GW157 was located at 2488 Kwina Road. The dug well consisted of 3-ft-diameter
concrete tile casing with approximately 2 ft of casing stick-up ags, and a total depth of
14.2 ft btoc. The well was decommissioned on December 15, 2015. Approximately 2
inches of water were present in the bottom of the well prior to decommissioning.
Decommissioning activities involved an approved variance from 17 LAR 04.130
(Appendices B and C) and included removing the uppermost concrete tiles to 3 ft bgs;
filling the well from bottom to top with 100 50-1b bags of bentonite chips; and covering
the decommissioned well with topsoil.

GW164
GW164 was located just north of 2359 Lummi Shore Road on Assignment 69-G. The
drilled well consisted of 6-inch-diameter steel casing with approximately 1.25 ft of casing
stick-up ags, and a total depth of approximately 106 ft btoc. Well decommissioning
began on December 16, 2015, and was completed on December 17, 2015. Pre-
decommissioning static water level was 4.5 ft btoc. Decommissioning activities included
removing the pump; cutting the casing to 2 ft bgs; perforating the casing from bottom to
top; pressure grouting the casing from the bottom up with 14 50-1b bags of grout mixture;
topping the grout with 1 50-1b bag of bentonite chips; and covering the decommissioned
well with topsoil.

Unknown Well ID
The Unknown Well ID well was located at 2273 Lummi Shore Road. The dug well
consisted of 10-inch diameter ceramic tile casing with approximately 2.3 ft of casing stick-
up ags, and a total depth of 8.5 ft btoc. The well was decommissioned on December 15,
2015. Pre-decommissioning static water level was 2.6 ft btoc. Decommissioning activities
involved an approved variance from 17 LAR 04.130 (Appendices B and C) and included
removing the uppermost ceramic tiles to 3.7 feet bgs; filling the well from bottom to top
with 9 50-1b bags of bentonite chips; and covering the decommissioned well with topsoil.
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Conclusions

Four inactive wells located on the Reservation were decommissioned in 2015 in
accordance with 17 LAR 04.130 or approved variances (Appendices B and C). The
LNRD well decommissioning program has decommissioned a total of 32 wells since
2006. Additional domestic wells are expected to become inactive as connections to the
Lummi Water District increase. Inactive wells can present physical safety and
environmental concerns including becoming conduits for contaminant migration. We
recommend that LNRD’s decommissioning program of inactive wells continue.

Erratum Summary of 2013 and 2014 Well
Decommissioning Reports

The LNRD has updated the IDs of three wells that were decommissioned in 2013. The

old Well IDs were originally reported in Aspect (2013) and also presented on Figure 2 of
Aspect (2014).

In this report, the revised Well IDs are listed in the “Well ID” column of Table 2; and the
old Well IDs are listed in the “Comment” column of Table 2. The revised Well IDs are
also reported in Figure 2 of this report.
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Limitations

Work for this project was performed for the Water Resources Division of the Lummi
Natural Resources Department (Client), and this report was prepared in accordance with
generally accepted professional practices for the nature and conditions of work completed
in the same or similar localities, at the time the work was performed. This report does not
represent a legal opinion. No other warranty, expressed or implied, is made.

All reports prepared by Aspect Consulting for the Client apply only to the services
described in the Agreement(s) with the Client. Any use or reuse by any party other than
the Client is at the sole risk of that party, and without liability to Aspect

Consulting. Aspect Consulting’s original files/reports shall govern in the event of any
dispute regarding the content of electronic documents furnished to others.
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Table 1 - Wells Decommissioned or Improved 2006-2015

Project No. 130218, Lummi Indian Reservation, Washington

FINAL

Well ID Address Decommissioned / Year Comment
Improved
GWO046 2581 Scott Road Decommissioned 2006 -
GWO048 3411 Lummi Shore Road Decommissioned 2006 -
GWO049 3411 Lummi Shore Road Decommissioned 2006 -
GWO068 3292 Lighting Bird Lane Decommissioned 2006 -
GWO087 Below Wexliem Community Center Decommissioned 2006 -
GWO095 2101 Lummi Shore Road Decommissioned 2006 -
GW130 Gooseberry Sewer Treatment Plant Decommissioned 2006 -
GWwWo081 Across from 2562 Mackenzie Road Decommissioned 2008 -
GW082 Across from 2562 Mackenzie Road Decommissioned 2008 -
GW406 Across from 2562 Mackenzie Road Decommissioned 2008 -
GW416 2690 Haxton Way Decommissioned 2008 -
Munson Well 2195 Lummi Shore Road Decommissioned 2008 -
GWO037 2616 Kwina Road Decommissioned 2009 -
GWO066 2985 Lummi Shore Road Improved 2009 -
GWO089 3230 Wekes Lane Decommissioned 2009 -
GW128 Mackenzie Neighborhood near Decommissioned 5010 i
playground
GW175 2201 Lummi Shore Road Decommissioned 2010 -
GW651 4119 Germaine Road Decommissioned 2010 -
GWO043 3745 Haxton Way Decommissioned 2013 -
GWO052 3319 Lummi Shore Road Decommissioned 2013 -
GW092 2289 Lummi Shore Road Decommissioned 2013 -
GW443 3415 Lummi Shore Road Decommissioned 2013 Old ID GW436
GW444 3413 Lummi Shore Road Decommissioned 2013 Old ID GW437
GW445 2119 Lummi Shore Road Decommissioned 2013 Old ID GwW438
GWO066 2985 Lummi Shore Road Decommissioned 2014 -
GW113 3310 Robertson Road Decommissioned 2014 -
GWw447 3415 Lummi Shore Road Decommissioned 2014 -
GW448 3415 Lummi Shore Road Decommissioned 2014 -
GW449 2581 Scott Road Decommissioned 2014 -
GW157 2488 Kwina Road Decommissioned 2015 -
GW047 1096 Scott Road Decommissioned 2015 -
Unkno”v;n Well 2273 Lummi Shore Road Decommissioned 2015 -
GW164 Assignment 69-G Decommissioned 2015 -
Aspect Consulting Table 1

12/29/2015

report
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Table 2 - Well Casing and Decommissioning Material Volumes
Project No. 130218, Lummi Indian Reservation, Washington

Casing (Pre-Decommissioning Decommissioning Material
Well ID Drilled / . Diameter [Stick-Up Total Volume Bags. E%entomte 1| Bags Grout2 Total
Dug Material (f) () Depth (ft° bgs) Bentonite | Chip Volume Grout Volume® [ Volume
(ft bgs) J Chips (it%) (%) (it%)
GWO047 | Drilled Steel 0.5 1.6 156.9 30.8 9 6.3 19 77.9 84.2
GW157 Dug [Concrete tile 3 2 12.2 86.2 100 70 0 0 70
GW164 | Drilled Steel 0.5 1.25 104.8 20.6 1 0.7 14 57.4 58.1
Uvr\‘/';rl‘lol"[‘;” Dug |Ceramictile| 0.83 23 6.2 3.4 9 6.3 0 0 6.3
Notes:
ft = feet

bgs = below ground surface
! Assumes 0.7 ft* per 50-pound bag of bentonite chips.
2 Assumes 31 gallons (4.1 ft3) of grout mixture per 50-pound bag of grout.

Aspect Consulting
12/29/2015
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FIGURES



Figure 1. Location of the Lummi Indian Reservation (from Salix, 2010).



Figure 2. Location of all wells decommissioned on the Lummi Indian Reservation since
2006.



Figure 3. Location of wells decommissioned on the Lummi Indian Reservation in
2015.



(a)

(b)

(c)

Figure 4. GW047 (a) pre-decommissioning, (b) during decommissioning, and (c) post-
decommissioning (before decommissioned well covered with topsoil).



(a)

(b)

(c)
Figure 5. GW157 (a) pre-decommissioning, (b) during decommissioning, and (c) post-
decommissioning.



(a)

(b)

(c)
Figure 6. GW164 (a) pre-decommissioning, (b) during decommissioning, and (c) post-
decommissioning.



(2)

(b)

(c)
Figure 7. Unknown Well ID (a) pre-decommissioning, (b) during decommissioning, and
(c¢) post-decommissioning.
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WORKSHEET FOR DETERMING IF ABANDONED WATER WELLS SHOULD BE
MONITORING WELLS OR DECOMISSIONED
Criteria to determine if abandoned wells should be decommissioned or become candidates for use as a monitoring
well, If the answer for uestions 1 through 7 is “ es” then the well is a candidate for use as a monitoring well.

Sub-category/ Actual Well Answer
Criteria Descri tion Ex lanation Information Evaluation es or No)
1. Is the well in good Yes
condition?
Yes
Ne
Yes. Yes
Yes. Yes
6. Is there a Well Log for Yes
the well?
No. No
®
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WORKSHEET FOR DETERMING IF ABANDONED WATER WELLS SHOULD BE
MONITORING WELLS OR DECOMISSIONED

Criteria to determine if abandoned wells should be decommissioned or become candidates for use as a monitoring
well. If the answer for questions 1 throu h 7 is “yes” then the well is a candidate for use as a monitorin well.

Criteria Descri tion
1. Is the well in good
condition?

6. Is there a Well Log for
the well?

Sub-category/
lanation

Actual Well
Information

No.
Dry.

No.
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Evaluation

Answer

No

No

No

No
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No
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WORKSHEET FOR DETERMING IF ABANDONED WATER WELLS SHOULD BE
MONITORING WELLS OR DECOMISSIONED
Criteria to determine if abandoned wells should be decommissioned or become candidates for use as a monitoring
well. If the answer for uestions 1 through 7 is “yes” then the well is a candidate for use as a monitoring well.

Sub-category/ Actual Well Answer
Criteria Descri tion E lanation Informatio v uatio es or No)
1 Is the well in good Yes
condition?
Yes
No
Unlikely Yes
5. Is the well suitable for No
use as a monitoring well?
6. Is there a Well Log for No log Sufficient information in well No
the well? TD = 113 ft bTOC log = Yes
DTW = 5.06 ft bTOC on
9/15/14 Otherwise = No
Monument = 6" steel
casing
No Additional aquifer information No

at well location useful = Yes

Otherwise = No



WORKSHEET FOR DETERMING IF ABANDONED WATER WELLS SHOULD BE

Criteria Descri tion
1. lIs the well in good
condition?

6. Is there a Well Log for
the well?

MONITORING WELLS OR DECOMISSIONED
Criteria to determine if abandoned wells should be decommissioned or become candidates for use as a monitoring
well. If the answer for questions 1 throu h 7 is “yes” then the well is a candidate for use as a monitoring well.

Sub-category/
Ex anation

Actuni Well

Information Evaluation
No.
No cap, no well log,
unknown construction.

No.
Sufficient information in well
log Yes
Otherwise No
No.
1595 w
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Frelmund
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HypRonO®

Answer
(Yes or No)
No

No

Neo

No

No
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MEMORANDUM

Project No.: 130218
December 14, 2015

To: Jeremy Freimund, P.H., Water Resources Manager
Lummi Natural Resources Department

cc: Ron Walden and Ryan Wilhonen
Aquatech Well Drilling and Pumps

From: Jared Bean, Senior Staff Hydrogeologist
Aspect Consulting, LLC

Re: Request for Variance from 17 LAR 04.130

The memorandum requests variances from 17 LAR 04.130 for decommissioning of two dug wells on
the Lummi Peninsula. Aquatech (Representative: Ron Walden, 360-742-6005, 2675 Butler Creek Rd,
Sedro-Woolley, WA 98284) intends to decommission these wells during the week of December 14,
2015. This memorandum documents the procedures proposed by Aquatech for variance approval.

GW157 at 2488 Kwina Road and Unknown Ceramic Tile Well at 2273 Lummi Shore Rd
Agquatech requests a variance from 17 LAR 04.130(e), which calls for clean, chlorinated pea gravel to be
installed in dug wells to two feet above static water level.

Aquatech proposes the following methods for effective decommissioning: remove at least the uppermost
three feet of casing, fill the well from bottom to top with bentonite or concrete, achieve at least three feet
of contact between sealing material and native soil, and cover the decommissioned well with soil.
Aquatech states that the proposed methods are consistent with WAC 173-160-381 and will provide an
equivalent or better seal than placing chlorinated pea gravel at the bottom of the well.

Limitations

Work for this project was performed for the Lummi Natural Resources Department Water Resources
Manager (Client), and this memorandum was prepared in accordance with generally accepted
professional practices for the nature and conditions of work completed in the same or similar localities,
at the time the work was performed. This memorandum does not represent a legal opinion. No other
warranty, expressed or implied, is made.

All reports prepared by Aspect Consulting for the Client apply only to the services described in the
Agreement(s) with the Client. Any use or reuse by any party other than the Client is at the sole risk of
that party, and without liability to Aspect Consulting. Aspect Consulting’s original files/reports shall
govern in the event of any dispute regarding the content of electronic documents furnished to others.

W:\130218 Lummi Nation Hydrogeologic Services\Deliverables\Well Decommissioning - 2015\2015 Variance Request Memo.docx
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APPENDIX C

Email Approval of December 14,
2015 Variance Request for Well
Decommissioning



From: Jeremy Freimund [mailto:JeremyF@lummi-nsn.gov]

Sent: Monday, December 14, 2015 4:49 PM

To: Jared Bean <jbean@aspectconsulting.com>; Victor Johnson <VictorJ@lummi-nsn.gov>; Jamie L.
Mattson <JamieM@lummi-nsn.gov>

Cc: 'Ron Walden' (ron@aquatechwellandpump.com) <ron@aquatechwellandpump.com>; Ryan
Wilhonen (ryan@aquatechwellandpump.com) <ryan@aquatechwellandpump.com>; Annaliese Eipert
<aeipert@aspectconsulting.com>; John Strunk <jstrunk@aspectconsulting.com>

Subject: RE: 2015 well decommissioning

HiJared et al.,

| hope that you are doing well. | have reviewed the requested variance for the decommissioning of two
hand-dug wells on the Lummi Peninsula of the Lummi Indian Reservation. The purpose of this email is
to notify you that the requested variances are approved. Thank you for your work on this important
project.

Kind Regards,

Jeremy

Jeremy R. Freimund, P.H.

Water Resources Manager

Lummi Natural Resources Department
2665 Kwina Road

Bellingham, WA 98226

(O) 360-312-2314

(C) 360-410-1775
http://Innr.lummi-nsn.gov/LummiWebsite/
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Aquatech’s Well Decommissioning
Reports
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