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Re: Docket No. SDWA-10-2013-0080; Yakima Valley Dairies 
August 2022 Monthly Progress Report 

 

 
This progress report describes activities performed in compliance with Docket No. SDWA-10-2013-0080 
between August 11, 2022, and September 10, 2022. This progress report is submitted on behalf of the 
Yakima Valley Dairies (Dairies), including the following: 1) George DeRuyter & Son Dairy, LLC; D&A Dairy, 
LLC (also known as D and A Dairy, LLC); and George & Margaret, LLC; 2) Liberty Dairy, LLC, and its 
associated dairy facility H&S Bosma Dairy; and with respect to the groundwater monitoring and 
reverse osmosis (RO) system maintenance program, 3) Cow Palace, LLC.  Please refer to the separate 
progress report from Landau Associates (Landau) submitted on behalf of Cow Palace. That progress 
report discusses activities for Cow Palace’s lagoon program, application field management activities 
and annual reporting activities.  

1. Major Accomplishments and Issues 
Major accomplishments during the current reporting period include the following:  

• Consistent with the extension request submitted to EPA, the Pre-Plant Spring Dairy 
Application Field Report Memorandum was submitted on September 1, 2022. 

• Agrimanagement has been implementing repairs to irrigation sensors prior to and into the 
2022 irrigation season. Attachment A summarizes the status of these repairs.  

• The Dairies requested a joint technical and legal meeting with EPA to discuss next steps under 
the AOC. The Dairies are awaiting a response to that request.  

• The lagoon lining and manure treatment projects were implemented as described below. 
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Liberty/H&S Bosma Dairies Lagoon Upgrades 

• Backfilling of Lagoon 18 is complete. Anchor QEA submitted the completion report for 
Lagoon 18 to EPA on May 16, 2022. Separate from work required under the AOC, Liberty 
Dairy has initiated the abandonment of the westernmost of its two compost areas, located 
north of Lagoon 18. The area will be returned to crop production. This work will be completed 
over the summer and early fall.  

• Lagoons 4a, 4b and 5 have been consolidated and liner installation has been completed. 
Anchor QEA submitted the completion report for lagoon lining activities on February 22, 
2022, in compliance with the approved schedule. The report will be finalized following receipt 
of EPA review comments. 

• Anchor QEA resubmitted the updated H&S Bosma Dairy Lagoon Nos. 1, 2, and 3 
Abandonment Plan (April 25, 2022) for EPA review. In EPA Letter 287 (May 12, 2022), EPA 
modified the plan to focus on lagoon soil monitoring activities and conditionally approved 
that version of the plan.  
• Lagoon 3: Consistent with the approved plan, continuous soil sampling with a sonic 

drilling rig was conducted in two areas of Lagoon 3 on May 26, 2022. Preliminary data 
have been received and provided to EPA for review. Reanalysis of soil cores has been 
initiated to address data quality issues encountered with the TKN analyses.  

• Lagoon 2: Test pits were excavated in, and samples collected from the four sidewalls of 
Lagoon 2 on May 27, 2022 and the bottom of Lagoon 2 on July 21st, 2022. Preliminary 
data have been received from laboratory and have been provided to EPA for review. 
Based on initial screening of the data, additional continuous soil sampling with an 
auger drilling rig was conducted in two locations of Lagoon 2 on August 18 and 19, 
2022. Reanalysis of test pit and soil core data has been initiated to address data quality 
issues encountered with the TKN analyses. 

• Lagoon 1: Test pits were excavated in, and samples collected from four sidewall 
locations of Lagoon 1 on July 21, 2022. Preliminary data have been provided to EPA for 
review. Based on initial screening of the data, additional soil sampling with an auger 
drilling rig was conducted in 1 location of Lagoon 1 on August 19, 2022. Test pits were 
excavated in, and samples collected from two sidewall locations and three bottom 
locations of Lagoon 1 on August 19, 2022. Reanalysis of test pit and soil core data has 
been initiated to address data quality issues encountered with the TKN analyses. A final 
round of soi coring is to be conducted the week of September 18th. Data will be 
provided to EPA when available.  

• Two irrigation sensors were previously installed in Lagoon 3. One additional sensor is 
being installed in Lagoon 2 and two additional sensors are being installed in Lagoon 1. 
Attachment B shows the results of ongoing soil moisture monitoring in Lagoon 3. 
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• Liberty has completed biennial leak detection surveys for several of its previously lined 
lagoons consistent with the EPA-approved operations maintenance and monitoring 
plan. The leak detection reports are being prepared and will be shared as soon as they 
are available.  

George DeRuyter & Son/D&A Dairies  

• Backfilling of the D&A Dairy Take Up Pond and compaction testing of the backfill were 
completed on June 10th, 2022. Testing data for the backfill materials confirmed an available 
nitrogen concentration less than 15 mg N/kg (actual values 1.8 to 4.3 mg N/kg; measured as 
the sum of ammonia and nitrate nitrogen) in the backfill materials. Anchor QEA submitted the 
completion report documenting the work to EPA on July 8, 2022 for review.  The report will be 
finalized after receipt of EPA comments. 

• The lining of George DeRuyter & Son Lagoon Nos. 2 and 3 has been completed. Anchor QEA 
submitted a completion report for lagoon construction and lining activities to EPA on 
February 23, 2022. That report will be finalized after receipt of EPA comments. 

• The lining of George DeRuyter & Son Lagoon No. 1 was completed on June 9th. This is the last 
of the DeRuyter lagoon network. Anchor QEA submitted the completion report documenting 
the work to EPA on July 8, 2022 for review. That report will be finalized after receipt of EPA 
comments. 

• The NDN system previously operating in George DeRuyter & Sons Lagoon No. 1 was taken 
offline in preparation for the lining work at the lagoon. The treatment equipment has been re-
installed in Lagoon 1 following completion of lagoon lining.  

• The manure digester at GDS Dairy remains in operation producing sustainable biofuels.  
• Leak detection surveys of previously-lined lagoons at D&A Dairy and GDS Dairy have been 

completed consistent with the EPA-approved operations maintenance and monitoring plan. 
The leak detection reports are complete and are included as an attachment to this report. 
Several small leaks were identified and repaired as described in the reports.  

2. Other Actions Taken to Comply with the Administrative Order on 
Consent 
The Dairies continue to maintain the source control measures defined in the AOC.    

The Dairies and EPA have exchanged correspondence regarding next steps under the AOC following 
completion of the first 8-years of required work. Consistent with the dispute resolution provisions of 
the AOC, counsel for the Dairies requested in a letter to John Matthew Moore (EPA Counsel) dated 
June 3, 2022 a joint meeting with EPA technical and legal representatives to discuss future 
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groundwater monitoring and other testing and reporting requirements under the AOC. The Dairies 
submitted a follow-up request on June 29th, 2022.   

Contractor coordination for the 2022 rounds of RO system maintenance and outreach activities with 
area residents has been completed. The response from the serviced households to Anchor QEA’s 
outreach has been very good this year. The majority of all scheduled residences have reached out on 
their own to request appointments after receiving the bilingual RO system maintenance reminder 
postcards in the mail. Summer RO system maintenance visits concluded the week of August 15 with 
all responding residences receiving RO system service. Additional appointments are anticipated as 
residence outreach continues. A second round of RO system maintenance is expected to begin 
toward the end of October. 

3. George DeRuyter & Son Dairy NDN System Update 
The manure digester at George DeRuyter & Son Dairy continues to operate efficiently and produce 
low-carbon biogas. The DAF system continues to operate as intended in line with the manure 
digester. The NDN was temporarily removed from operation to prepare Lagoon 1 for lining. Now 
that the lining of that lagoon has been completed, the NDN treatment system has been reinstalled 
within the lined lagoon.  

4. Work in Progress 
Table 1 outlines the updated deliverable schedule. Please note that completed deliverables referenced 
in Table 1 have been submitted to EPA but remain in Table 1 pending confirmation from EPA.  

Table 1  
Deliverable Schedule 

Deliverable Name or 
Event 

Date of Most 
Recent EPA 

Comment Letter 
(If Any) 

Current Due Date 
(If Any) Established by 
AOC/Date Indicated in 
EPA Comment Letter 

Anticipated 
Start/End 

Date 

On Track to Meet Due 
Date/Start or End 

Date? 
(Yes/No; If No, Explain 

in Item 5) 

GROUNDWATER MONITORING (III.E) 

Fourth Quarter 2021 
Quarterly Groundwater 
Monitoring Data Report 

— 2/14/2022 Complete Submitted to EPA on 
2/15/2022 

First Quarter 2022 
Quarterly Groundwater 
Monitoring Data Report 

— -- 5/16/2022 Submitted to EPA on 
5/16/22 

Second Quarter 2022 
Quarterly Groundwater 
Monitoring Data Report 

— -- 8/15/22 Submitted to EPA on  
8/15/2022 
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Deliverable Name or 
Event 

Date of Most 
Recent EPA 

Comment Letter 
(If Any) 

Current Due Date 
(If Any) Established by 
AOC/Date Indicated in 
EPA Comment Letter 

Anticipated 
Start/End 

Date 

On Track to Meet Due 
Date/Start or End 

Date? 
(Yes/No; If No, Explain 

in Item 5) 

IMMEDIATE SOURCE CONTROL ACTIONS (III.F) 

2019 Post-Harvest Dairy 
Application Field Report 
Memorandum 

1/4/2022 
(EPA Letter 267) 

1/31/2022 Complete 
Revised report 

resubmitted to EPA on 
1/12/2022 

2021 Pre-Plant Dairy 
Application Field Report 
Memorandum 

1/4/2022 
(EPA Letter 267) 

1/31/2022 Complete 
Revised report 

resubmitted to EPA on 
1/12/2022 

2021 Post-Harvest Dairy 
Application Field Report 
Memorandum 

2/11/2022 
(Email approval 

of extension 
request) 

2/25/2022 
(per approved extension 

request) 
Complete Submitted to EPA on 

2/25/2022  

2022 Pre-Plant Dairy 
Application Field Report 
Memorandum 

— 
8/19/2022 

(Extension request 
submitted for 9/2/2022) 

 Complete Submitted to EPA on 
9/1/2022 

Liberty Dairy Red Water 
Pond BODR – 100% Design 

10/22/2018 
(EPA Letter 185) 

11/19/2018 Complete Submitted to EPA on 
11/19/2018 

Liberty Dairy Red Water 
Pond OMMP 

10/22/2018 
(EPA Letter 185) 

11/19/2018 Complete Submitted to EPA on 
11/19/2018 

H&S Bosma Dairy Lagoon 
No. 6 Basin of Design 
Report 100% Design 
Submittal 

9/4/2019 
(EPA Letter 214) 

8/30/2019 Complete Submitted to EPA on 
10/2/2019 

H&S Bosma Dairy Lagoon 
No. 6 and Consolidated 
Lagoon No. 10 
Completion Report 

1/5/2022 
(EPA Letter 269) 

2/2/2022 Complete Submitted to EPA on 
2/15/2022 

H&S Bosma Dairy Lagoon 
Nos. 8, 9, 19, and 20 
Lagoon Abandonment 
Completion Report 

4/1/2021 
(EPA Letter 243) 

4/29/21 Complete 
Revised report 

submitted to EPA on 
6/1/2021   

Revised Liberty Dairy 
Lagoon 18 QAPP and 
Lagoon Abandonment 
Completion Report 

7/14/2021 
(EPA Letter 246) 

The Lagoon has been backfilled and re-graded consistent with the 
EPA-approved abandonment plan. The completion report was 

updated and resubmitted on May 16, 2022.  

Detailed Response to EPA 
Letter 283 Regarding 
Lagoon 18 

3/18/2022 
(EPA Letter 283) 

Not defined August 20th, 
2022 Yes 

Completion Report for 
Lining of GDS Dairy 
Lagoons 2 and 3 

— 2/28/2022 Complete Submitted to EPA on 
2/23/2022 
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Deliverable Name or 
Event 

Date of Most 
Recent EPA 

Comment Letter 
(If Any) 

Current Due Date 
(If Any) Established by 
AOC/Date Indicated in 
EPA Comment Letter 

Anticipated 
Start/End 

Date 

On Track to Meet Due 
Date/Start or End 

Date? 
(Yes/No; If No, Explain 

in Item 5) 

Completion Report for 
Abandonment of the D&A 
Take-Up Pond 

— 2/28/2022 Complete Submitted to EPA on 
7/8/2022 

Completion Report for 
Lining of GDS Dairy 
Lagoon 1 

— 2/28/2022 Complete Submitted to EPA on 
7/8/2022 

REPORTING (III.K) 

Monthly Progress Report 
10/18/2018 

(EPA Letter 184) 
15th of each month 

(AOC) 
15th of each 

month Yes 

2013 Annual Report 
(Revised) 

12/30/2015 
(EPA Letter 95) 

2/27/2016 
(EPA Letters 104, 116, 

121, and 128) 
Complete Submitted to EPA on 

11/18/2016 

2014 Annual Report 
(Revised) 

2/2/2016 
(EPA Letter 101) 

4/1/2016 
(EPA Letters 109 and 

128) 
Complete Submitted to EPA on 

11/18/2016 

2015 Annual Report 
(Revised) 

1/3/2017 
(EPA Letter 133) 

1/31/2017 
(EPA Letter 133) 

Complete Submitted to EPA on 
1/31/2017 

2016 Annual Report — 3/1/2017 Complete Submitted to EPA on 
3/1/2017 

2017 Annual Report 
(Revised) 

3/21/2018 
(EPA Letter 166) 

4/18/2018 Complete Submitted to EPA on 
4/17/2018 

2020 Annual Report  
1/24/2022 

(EPA Letter 274) 
2/23/2022 Complete 

Submitted to EPA 
2/11/22 

2021 Annual Report  

2/25/2022 
(Email approval 

of extension 
request) 

3/4/2022 
(per approved extension 

request) 
Complete Submitted to EPA on 

3/4/2022 

Notes: 
—: not applicable 
BODR: Basis of Design Report 
OMMP: Operations, Maintenance, and Monitoring Plan 
 

5. Encountered Issues and Anticipated Actions 
Agrimanagement continues to repair/replace irrigation sensors as required to sustain the irrigation 
monitoring network. The status of that work is summarized in Attachment A.  

In its revisions to the sampling plan for Lagoons 1, 2 and 3 at Bosma Dairy, EPA specified a target 
nutrient concentration that is below method detection limits for measurement of organic nitrogen 
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(by TKN analysis) at Soil Test Laboratories. Anchor QEA has arranged for archived test samples and 
new test samples to be analyzed by ALS Laboratories (by TKN analysis) to provide a lower method 
detection limit. Those analyses are ongoing.  

6. List of Completed Administrative Order on Consent Work 
Table 2 lists AOC work that has been completed and approved by EPA. 

Table 2  
Work Product Status Update 

Work Product 
Submittal Date 

(Report Cover Date) Status 

PROVISION OF WATER (III.D) 

 Residential Well Sampling QAPP (III.D.2) 4/26/2013 APPROVED 

 Residential Well Sampling Report 12/20/2013 APPROVED 

GROUNDWATER MONITORING (III.E) 

 Groundwater Monitoring Well Installation Report (III.E.2) 10/06/2014 APPROVED 

 Data Usability Report (III.A.3.e.(1))1 

  Third Quarter 2013 10/14/2015 APPROVED 

  Fourth Quarter 2013 10/14/2015 APPROVED 

  First Quarter 2014 10/14/2015 APPROVED 

  Second Quarter 2014 10/14/2015 APPROVED 

  Third Quarter 2014 10/14/2015 APPROVED 

  Fourth Quarter 2014 5/21/2015 APPROVED 

  First Quarter 2015 5/21/2015 APPROVED 

  Second Quarter 2015 10/14/2015 APPROVED 

 Quarterly Groundwater Monitoring Data Report (III.E.3) 

  Third Quarter 2013 1/14/2016 APPROVED 

  Fourth Quarter 2013 1/14/2016 APPROVED 

  First Quarter 2014 1/14/2016 APPROVED 

  Second Quarter 2014 9/4/2015 APPROVED 

  Third Quarter 2014 1/14/2016 APPROVED 

  Fourth Quarter 2014 1/14/2016 APPROVED 

  First Quarter 2015 1/14/2016 APPROVED 

  Second Quarter 2015 1/14/2016 APPROVED 

  Third Quarter 2015 12/14/2015 APPROVED 

  Fourth Quarter 2015 3/31/2016 APPROVED 

  First Quarter 2016 5/31/2016 APPROVED 

  Second Quarter 2016 9/6/2016 APPROVED 
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Work Product 
Submittal Date 

(Report Cover Date) Status 

  Third Quarter 2016 
3/20/2017 

(Cover: March 2017) 
APPROVED 
4/3/2017 

  QAPP Addendum No. 1 
11/10/2016 

(Cover: November 2016) 
APPROVED 
1/13/2017 

  Fourth Quarter 2016 
5/1/2017 

(Cover: May 1, 2017) 
APPROVED 
5/26/2017 

  First Quarter 2017 
8/18/2017 

(Cover: August 22, 2017) 
APPROVED 
8/19/2019 

  Second Quarter 2017 
08/07/2017 

(Cover: August 7, 2017) 
APPROVED 
8/19/2019 

  Third Quarter 2017 
11/27/2017 

(Cover: November 27, 2017) 
APPROVED 
8/19/2019 

  Final Groundwater Monitoring QAPP 
3/8/2018 

(Cover: March 2018) 

CONDITIONALLY 
APPROVED 
2/28/2018 

  Fourth Quarter 2017 
Uploaded to FTP 9/11/2019 

(Cover: February 2, 2018) 
APPROVED 
8/19/2019 

  First Quarter 2018 
Uploaded to FTP 9/10/2019 

Cover: May 21, 2018 
APPROVED 
8/19/2019 

  Second Quarter 2018 
Uploaded to FTP 9/11/2019 

Cover: August 10, 2018 
APPROVED 
8/19/2019 

  Third Quarter 2018 
Uploaded to FTP 9/11/2019 

Cover November 9, 2018 
APPROVED 
8/19/2019 

  Fourth Quarter 2018 
2/11/2019 

(Cover: February 11, 2019 
APPROVED 
8/19/2019 

  First Quarter 2019 
5/21/2019 

(Cover: May 20, 2019) 
APPROVED 
8/19/2019 

  Second Quarter 2019 
8/05/2019 

(Cover: August 5, 2019) 
APPROVED 

8/19/19 

  Third Quarter 2019 
1/15/21 

(Cover: January 15, 2021) 
APPROVED 
1/25/2021 

  Fourth Quarter 2019 
1/15/21 

(Cover: January 15, 2021) 
APPROVED 
1/25/2021 

  First Quarter 2020 
2/3/21 

(Cover: February 3, 2021) 
APPROVED 
12/22/2021 

  Second Quarter 2020 
2/3/21 

(Cover: February 3, 2021) 
APPROVED 
12/22/2021 

  Third Quarter 2020 
1/22/2022 

(Cover: January 22, 2021) 
APPROVED 
2/18/2022 
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Work Product 
Submittal Date 

(Report Cover Date) Status 

  Fourth Quarter 2020 
5/13/2021 

(Cover: May 13, 2021) 
APPROVED 
12/22/2021 

  First Quarter 2021 
4/28//2021 

(Cover: April 28, 2021) 
APPROVED 
12/22/2021 

  Second Quarter 2021 
8/9/2021 

(Cover: August 9, 2021) 
APPROVED 
12/22/2021 

IMMEDIATE SOURCE CONTROL ACTIONS (III.F) 

 Dairy Facility Application Field Management Plan(s) (III.F.1) 11/18/2013 

APPROVED; 
revised DFAFMPs 

submitted to EPA on 
5/31/2016; updated 
DFAFMPs submitted 
to EPA on 5/15/2018 

  2013 Post-Harvest Dairy Application Field Reports 8/29/2015 APPROVED 

  2014 Pre-Plant Dairy Application Field Reports 8/13/2015 APPROVED 

  2014 Post-Harvest Dairy Application Field Reports 8/14/2015 APPROVED 

  2015 Pre-Plant Dairy Application Field Reports 3/27/2017 APPROVED 

  2015 Post-Harvest Dairy Application Field Reports 3/27/2017 APPROVED 

  2016 Pre-Plant Dairy Application Field Reports 3/27/2017 APPROVED 

  2016 Post-Harvest Dairy Application Field Reports 
1/3/2017 

(Cover: January 3, 2017) 
APPROVED 
3/27/2017 

  2017 Pre-Plant Dairy Application Field Reports 
7/31/2017 

(Cover: July 2017) 
APPROVED 
8/1/2017 

  2017 Post-Harvest Dairy Application Field Reports 
Uploaded to FTP 9/13/2019 

(Cover: December 2017) 
APPROVED 
8/30/2019 

  2018 Pre-Plant Dairy Application Field Reports 
Uploaded to FTP 9/13/2019 

(Cover: July 2018) 
APPROVED 
8/30/2019 

  2018 Post-Harvest Dairy Application Field Report 
Memorandum 

Uploaded to FTP 9/12/2019 
Cover: January 1, 2019) 

APPROVED 
8/30/2019 

  2019 Pre-Plant Dairy Application Field Report 
Memorandum 

Uploaded to FTP 9/12/2019 
(Cover: August 10, 2019) 

APPROVED 
8/30/2019 

 2020 Pre-Plant Dairy Application Field Report 
Memorandum  

Uploaded to FTP 2/2/2021 
(Cover: February 2, 2021) 

APPROVED 
2/11/2021 

 2020 Post-Harvest Dairy Application Field Report 
Memorandum  

Uploaded to FTP 2/2/2021 
(Cover: February 2, 2021) 

APPROVED 
2/11/2021 

 Irrigation Water Management Plan(s) (III.F.2) 8/15/2014 APPROVED 

 Lagoon Review Report(s) (III.F.6) 8/22/2013 APPROVED 

 Lagoon Evaluation Plans (III.F.6) 2/6/2015 
NOT REQUIRED; 
Dairies elected to 

line lagoons 
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Work Product 
Submittal Date 

(Report Cover Date) Status 

 Cow Palace Lagoon Work Plan (III.F.6) 3/11/2016 APPROVED 

 Cow Palace Lagoon QAPP (III.F.6) 3/11/2016 APPROVED 

 Cow Palace NW Catch Basin 100% Design (III.F.6) 6/20/2016 APPROVED 

 Liberty/H&S Bosma Dairies Modified Lagoon Work Plan 
(III.F.6) 

1/3/2017 
(Cover: December 15, 2016) 

APPROVED 
1/6/2017 

 George DeRuyter & Son/D&A Dairies Lagoon Work Plan 
(III.F.6) 

1/3/2017 
(Cover: December 15, 2016) 

APPROVED 
1/6/2017 

 Final BODR, Liberty Dairy Consolidated Lagoon No. 15, 
100% Design 

7/20/2017 
(Cover: July 19, 2017) 

08/17/2017 
(Mods cover: August 11, 2017) 

APPROVED WITH 
MODIFICATIONS 

7/25/2017 

 Final BODR, D&A Dairy Consolidated Lagoon No. 3, 
100% Design 

7/20/2017 
(Cover: July 19, 2017) 

08/17/2017 
(Mods cover: August 11, 2017) 

APPROVED WITH 
MODIFICATIONS 

7/25/2017 

 H&S Bosma Dairy Abandonment Plan for Lagoon Nos. 8, 
9, 19, and 20 

8/29/2018 
(Cover: August 29, 2018) 

APPROVED 
9/18/2018 

 H&S Bosma Dairy Lagoon No. 10 OMMP 
8/29/2018 

(Cover: September 18, 2018) 

APPROVED WITH 
EPA-MODIFIED 

VERSION 
9/18/2018 

 
George DeRuyter & Son Dairy Stormwater Catch Basin 
and D&A Dairy Lagoon Nos. 1 and 2 Modified BODR – 
100% Design Submittal 

8/29/2018 
(Cover: September 18, 2018) 

APPROVED WITH 
EPA-MODIFIED 

VERSION 
9/18/2018 

 George DeRuyter & Son Dairy Stormwater Catch Basin 
and D&A Dairy Lagoon Nos. 1 and 2 Modified OMMP 

8/29/2018 
(Cover: September 18, 2018) 

APPROVED WITH 
EPA-MODIFIED 

VERSION 
9/18/2018 

 Cow Palace Abandonment Plan for Northeast Catch Basin 
9/10/2018 

(Cover: September 11, 2018) 
APPROVED 
9/12/2018 

 Liberty/H&S Bosma Dairies Lagoon Pre-Design Data 
Collection QAPP (III.F.6) 

1/27/2017 
(Cover: January 26, 2017) 

APPROVED 
2/2/2017 

 George DeRuyter & Son/D&A Dairies Lagoon Pre-Design 
Data Collection QAPP (III.F.6) 

1/27/2017 
(Cover: January 26, 2017) 

APPROVED 
2/2/2017 

 George DeRuyter & Son Dairy Stormwater Catch Basin 
NDN QAPP 

10/30/2018 
(Cover: October 2018) 

APPROVED 
3/21/2019 

 George DeRuyter & Son Dairy As-Built Report for 
Stormwater Catch Basin 

3/15/21 
(Cover: March 15, 2021) 

APPROVED 
1/5/22 
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Work Product 
Submittal Date 

(Report Cover Date) Status 

 Cow Palace Safety Debris Catch Basin 100% Basis of 
Design Report 

7/10/2019 
(Cover: June 25, 2019; 

Modified cover: July 17, 2019) 

APPROVED WITH 
MODIFICATIONS 

7/17/2019 

 H&S Bosma Dairy Modified Lagoon No. 10 BODR – 100% 
Design Submittal 

7/10/2019 
(Cover: July 10, 2019) 

APPROVED WITH 
MODIFICATIONS 

7/17/2019 

 
Uniform Lagoon Lining Basis of Design Report – Bosma 
and DeRuyter Dairies 

8/27/2020 
(Cover: 8/24/2020) 

CONDITIONALLY 
APPROVED 
7/31/2020 

 
Liberty/H&S Bosma Dairies Lagoon No. 14 and 
Consolidated Lagoon No. 7 Project Specific 
Liner Construction Plans 

8/27/2020 
(Cover: 8/17/2020) 

CONDITIONALLY 
APPROVED 
7/31/2020 

 
D&A Dairy Consolidated Lagoon No. 1 Project Specific 
Liner Construction Plans 

8/27/2020 
(Cover: 8/17/2020) 

CONDITIONALLY 
APPROVED 
7/31/2020 

 
D&A Consolidated Lagoon No. 3 Completion Report 3/15/21 

(Cover: March 15, 2021) 
APPROVED 

1/5/22 

 D&A Dairy Lagoon No. 4 Project Specific Liner 
Construction Plans 

11/3/2020 
(Cover: October 29, 2020) 

APPROVED 
11/16/2020 

 Liberty Dairy Consolidated Lagoon No. 15 Completion 
Report 

3/15/21 
(Cover: March 15, 2021) 

APPROVED 
1/5/22 

 Liberty Dairy Lagoon No. 18 Abandonment Plan 
11/3/2020 

(Cover: November 3, 2020) 
APPROVED 
11/16/2020 

 Revised H&S Bosma Consolidated Lagoon No. 4 Project-
Specific Plans 

11/12/21 
(Cover: November 12, 2021) 

CONDITIONALLY 
APPROVED 
11/17/22 

 Revised D&A Dairy Take-Up Pond Abandonment Plan 
12/12/21 

(Cover: 12/21/21) 

APPROVED WITH 
MODIFICATIONS 

12/27/21 

 Liberty Dairy As-Built Report for Lining of Red Water Pond 
3/15/21 

(Cover: March 15, 2021) 
APPROVED 

1/5/22 

 Cow Palace Completion Report for Northeast Catch Basin 
Abandonment 

1/31/2019 
(Cover: February 15, 2019) 

APPROVED  
2/2/2021 

 Revised George DeRuyter & Son Dairy Lagoons 1, 2 and 3 
Project-Specific Plans 

Submitted to EPA on 
01/12/2022 

APPROVED 
1/19/2022 

 H&S Bosma Dairy Lagoon Nos. 1, 2, and 3 Soil Sampling 
Plan 4/25/2022 

APPROVED AS 
MODIFIED3 
5/12/2022 

REPORTING (III.K) 

 Monthly Progress Reports (III.K.1) 15th of the following month Current through the 
current month 



September 15, 2022 
Page 12 

Work Product 
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Attachment A
2022 Irrigation Sensor Status - DeRuyter and Liberty/Bosma Dairies

Field ID Individual Station 
ID

3-Foot Sensor Operational 
as of 

Sept 10  2022

Corrective Measures in Progress

George DeRuyter & Son/D&A Dairies
GDS-SU01 GDS-SU01-I-1 Yes

GDS-SU01-I-2 No Needs troubleshooting
GDS-SU02 GDS-SU02-I-1 Yes

GDS-SU02-I-2 No Logger damaged; needs to be replaced
GDS-SU03 GDS-SU03-I-1 Yes

GDS-SU03-I-2 Yes
GDS-SU04 GDS-SU04-I-1 No 3rd ft senor to be repaired/replaced

GDS-SU04-I-2 No Needs troubleshooting
GDS-SU04-I-3 Yes

GDS-SU05 GDS-SU05-I-1 Yes
GDS-SU05-I-2 Yes
GDS-SU05-I-3 Yes

GDS-SU06 GDS-SU06-I-1 No Needs troubleshooting
GDS-SU06-I-2 Yes

GDS-SU07 GDS-SU07-I-1 Yes
GDS-SU07-I-2 No Needs troubleshooting
GDS-SU07-I-3 Yes

GDS-SU08 GDS-SU08-I-1 No Logger damaged; needs to be replaced
GDS-SU08-I-2 Yes
GDS-SU08-I-3 Yes

GDS-SU09 GDS-SU09-I-1 Yes
GDS-SU09-I-2 Yes

GDS-SU10 GDS-SU10-I-1 Yes
GDS-SU10-I-2 No Needs troubleshooting
GDS-SU10-I-3 No Needs troubleshooting

GDS-SU11 GDS-SU11-I-1 No Logger damaged; needs to be replaced
GDS-SU11-I-2 Yes

GDS-SU12 GDS-SU12-I-1 Yes
GDS-SU12-I-2 Yes

GDS-SU13 GDS-SU13-I-1 Yes
GDS-SU13-I-2 Yes
GDS-SU13-I-3 Yes

GDS-SU14 GDS-SU14-I-1 Yes
GDS-SU14-I-2 No Logger damaged; needs to be replaced
GDS-SU14-I-3 Yes

 Yakima Valley Dairies
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September 10, 2022



Attachment A
2022 Irrigation Sensor Status - DeRuyter and Liberty/Bosma Dairies

Field ID Individual Station 
ID

3-Foot Sensor Operational 
as of 

Sept 10, 2022

Corrective Measures in Progress

Liberty/H&S Bosma Dairies
LD-SU02-I-1 No Needs Troubleshooting
LD-SU02-I-2 Yes
LD-SU02-I-3 Yes
LD-SU03-I-1 No Logger damaged; needs to be replaced
LD-SU03-I-2 Yes
LD-SU04-I-1 No Logger damaged; needs to be replaced
LD-SU04-I-2 No Logger damaged; needs to be replaced
LD-SU05-I-1 Yes
LD-SU05-I-2 No 3-foot sensor to be replaced
LD-SU05-I-3 Yes
LD-SU06-I-1 No Needs Troubleshooting
LD-SU06-I-2 Yes
LD-SU07-I-1 Yes
LD-SU07-I-2 No Logger damaged; needs to be replaced/repaired

LD-SU08N-I-1 Yes
LD-SU08N-I-2 No Logger scheduled for repair
LD-SU08N-I-3 No Logger scheduled for repair
LD-SU08S-I-1 Yes
LD-SU08S-I-2 Yes
LD-SU09-I-1 Yes
LD-SU09-I-2 Yes
LD-SU10-I-1 Yes
LD-SU10-I-2 Yes
LD-SU10-I-3 No Needs Troubleshooting
LD-SU14-I-1 Yes
LD-SU14-I-2 Yes
LD-SU16-I-1 Yes
LD-SU16-I-2 No Needs Troubleshooting
LD-SU17-I-1 Yes
LD-SU17-I-2 Yes

Notes:

- Agrimanagement will assess the non-operational loggers and repair/replace damaged loggers as soon as supplies are available.
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Soil Moisture Report  
9/7/2022 

Liberty Dairy  
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mlarsen
Text Box
North station field capacity measurements* 1' = 30% or 0.30 VWC3' = 22% or 0.22 VWC5' = 21% or 0.21 VWC

mlarsen
Text Box
South station field capacity measurements*1' = 29% or 0.29 VWC3' = 23% or 0.23 VWC5' = 23% or 0.23 VWC

kgeris
Typewritten Text
*Based on preliminary field capacity measurements



 



DeRuyter Dairy -   - In-Service Heifer Area Catch Basin LISA Letter Report 1 

 
Geotechnical and Geosynthetics CQA/CM 

Geoelectrical Liner Integrity & Assessment Surveys 

June 20, 2022 

Josh Sexton, PE 
Anchor QEA 
1119 Pacific Ave, Suite 1600 
Tacoma, Washington 98402 
 
Subject: DeRuyter Dairy In-Service Heifer Catch Basin; Geoelectrical Liner Integrity Survey and Assessment (LISA) 
Letter Report - FINAL  

 

Mr. Sexton; 

This letter report documents the geoelectrical liner integrity survey and assessment (LISA) conducted on the 
geomembrane liner system (GLS) for in-service Heifer Area Catch Basin at the DeRuyter Dairy.  On the dates of the survey 
the in-service lagoon was approximately 15% full of dairy wastewater.  On June 17, 18, 19, and 20 2022 Peak GeoSolutions 
(PEAKG) performed a geoelectrical water covered drag probe (deep-water tow) survey through the liquid waste covering 
the floor and the lower side slopes and performed a geoelectrical bare liner arc test survey on the upper side slopes above 
the wastewater line on bare liner not covered by the liquid waste.  A thorough visual-manual inspection was also 
conducted on the geomembrane lined system of the Heifer Area Catch Basin.  PEAKG’s three-man survey crew with 
Geosynthetics Institute (GSI); GRI-GSI Certified Geosynthetics Inspector and TRI/I-CORP; Geoelectrical Liner Integrity 
Surveys certifications performed both the water covered and bare liner LISA surveys and the visual-manual inspection for 
the in-service pond. For purposes of this report and consistent with geoelectrical test methods Heifer Area Catch Basin 
may be referred to as the geomembrane liner system (GLS) and/or the impoundment. 

GENERAL METHODOLOGY – WATER COVERED SURVEY 

The geoelectrical leak detection method on a water covered geomembrane liner system (GLS) implements a physical and 
real-time circuitry consisting of electromagnetic fields and current density.  The geomembrane liner acts as an electrical 
insulator and is a current barrier between two temporary electrodes.  The two temporary electrodes are required to 
energize the commercial application. Voltage is applied to a source electrode in the wastewater contained above the 
geomembrane liner and to another return electrode in a conductive material (earth ground) under the geomembrane 
liner.   When the wastewater is energized and saturated, localized ripple-effects of high current density occurs at 
discontinuities (leaks) in the geomembrane. The wastewater is systematically dragged (towed) with leak detection probes 
and meters that collect measurements to pinpoint the exact location of discontinuities (leaks) in the geomembrane. 
Standard practices for this drag-probe (deep-water tow) leak detection method are specified in ASTM D7007-16; Electrical 
Methods for Locating Leaks in Geomembranes Covered with Water or Earthen Materials. 

GENERAL METHODOLOGY – ARC TESTING SURVEY  
The arc testing method is generally preferred for bare geomembranes, since no water is required to perform the test and the 
method is more sensitive than the water-based methods because the leak detection does not depend on water flowing through 
the leak.  The arc testing method is generally preferred for bare geomembranes, since no water is required to perform the test 
which allows it to be readily performed on sites with no active water supply. The logistics of performing the test are simplified 
with the absence of a requirement for a water source. The method also simplifies performance of a leak test on side-slopes 
where control of a charged water stream is not necessary resulting in fewer false positives. 

A high voltage power supply is applied to a test wand above the geomembrane and the wand is grounded to the underlying 
conductive layer (earth ground).  Again, the geomembrane liner acts as an electrical insulator and is a current barrier between 
the electrically charged wand and the return ground electrode.  The bare liner is then systematically swept with the test wand 



DeRuyter Dairy -   - In-Service Heifer Area Catch Basin LISA Letter Report 2 

and an electrical arc is formed in the presence of a leak. When the system senses the discharge current arc, it is converted into 
visual and audio alarms. The test wand can be custom sizes and shapes for specific applications. This type of test requires that 
the geomembrane is in contact with the subgrade. If the separation distance is greater than 3 cm, such as on a wrinkle or other 
“poor contact” conditions, the instrument is not likely to arc. The surface of the geomembrane must be clean and dry.  Standard 
practices for this leak detection method are specified in ASTM D7953; Standard Practice for Electrical Leak Location on Exposed 
Geomembranes Using the Arc Testing Method. 

PROJECT BACKGROUND 

The composite lined heifer catch basin capacity is approximately 4.0 MG and is constructed with the following 
components, from bottom to top; 1) prepared soil subgrade 2) grid-pattern geocomposite vent strip installation, 3) 
geosynthetic clay liner (GCL) installation and 4) 40-mil HDPE geomembrane installation.  The heifer catch basin is 
constructed with 3H:1V side-slopes approximately 70-feet long with a relatively flat bottom and is 15-feet deep.  The 
composite lined surface area of the heifer catch basin is approximately 73,074 ft2.  On the date of the surveys the in-
service heifer catch basin was approximately 20% full of dairy wastewater.  New construction of heifer catch basin at the 
DeRuyter Dairy was completed in September 2020, and on September 22, 2020 PEAKG performed a geoelectrical liner 
integrity survey (LIS) on the completed primary geomembrane installation using standard practices specified in ASTM 
D7002; Leak Location on Exposed Geomembrane Using the Water Puddle System. 

GENERAL SITE ASSESSMENT  

ISOLATION OF SATURATED OBJECTS AND MATERIALS  

When surveying an area with a geomembrane liner system (GLS), an important factor to increase leak detection sensitivity 
is proper isolation of the GLS from earth ground. To minimize false leak signals while performing a survey, complete 
isolation is ideal which requires removing all saturated objects and materials (mostly soils and sediment) that may overlap 
the edges of the relative geomembrane.  If any saturated objects and materials, whether conductive or non-conductive, 
overlap the edges of the survey area to earth ground, electrical current will flow when in contact, and thus, compromising 
the survey sensitivity. However, in some cases, complete isolation is not possible and not practical due to existing variables 
such as, but not limited to, permanent structures, non-isolated electrical connections, ramps or roadways that connects 
the GLS, constant flow of wastewater into and/or out of the GLS, or active electrical pumps. Several days before the 
surveys, the Owner removed all floating pipe and pump platforms within the wastewater.  One aeration pump mounted 
to a floating platform with an insulated (isolated) electrical connection remained in the wastewater and was anchored to 
the ground with steel cables. With permission from the Owner, the survey crew disconnected the steel cables from the 
ground and set the cables inside the GLS area during the survey, and the insulated electrical connection provided no 
interference.  Also, on the dates of the surveys, the Owner shut off all incoming and outgoing flows to the lagoon.  The 
Owner removed all saturated soils and sediment that overlapped the edges of the relative geomembrane with earth 
ground. 

On the dates of the surveys the upper portion of the geomembrane at the anchor trench was clean and dry and electrical 
isolation was easily obtained, providing favorable results.  Several days prior to the surveys, the Owner removed and 
washed down all saturated soils and sediment from the bare and exposed liner above the wastewater line.  Saturated soils 
and sediment and that overlapped the edges of the relative geomembrane with earth ground was also removed by the 
Owner.  The Owner also notified the survey crew that all incoming and outgoing flows were shut-off to the lagoon. 

WEATHER CONDITIONS  

Weather conditions can have immediate effects with the leak detection survey.  Although pure rainwater or precipitation 
is not a good conductor of electricity, conductivity increases in a geosynthetic application as the concentration of ions 
increase due to the electrical current that is transported by the ions in the resulting solution. The increase in conductivity 
is directly proportional to the leak detection sensitivity in the GLS and increasing the amplitude of a characteristic leak 
signal is also increased.  As a result, a more pronounced change in signal voltage facilitates the technician in recognizing a 
potential anomaly.  

Windy conditions will also affect certain leak detection surveys. The bowing of the tow probe in a deep-water tow survey 
due to high winds will affect the measurement distance to an anomaly.  
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On the survey date for Lagoon 3 the weather was monitored and recorded for each day of work.  Table 1 lists the weather 
conditions during the survey. 
Table 1. Weather Conditions for Each Workday During Survey of GLS 

Date 
2022 Location AM Conditions 

AM 
Temp 
(Fo)  

AM 
Precip 

(%) 

AM 
Wind 
(mph) 

 
 

PM Conditions 

PM 
Temp 
(Fo) 

PM 
Precip 

(%) 

PM 
Wind 
(mph) 

6/17 D&A HCB Mostly Cloudy 59 0 0-5 clear 69 0 0-5 

6/18 D&A HCB cloudy  49 0 0-3 
 

cloudy 68 <0.1” 5-10 

6/19 D&A HCB clear  54 0 0-5 Clear 70 0 0-25 

6/20 D&A HCB Clear 54 0 0-5 Clear 72 0 0-25 

 

TESTING PROCEDURE – WATER COVERED DRAG PROBE SURVEY 

PEAKG performed a geoelectrical water covered drag probe (deep-water tow) survey through the liquid waste covering 
the floor using standard practices specified in ASTM D7007-16; Electrical Methods for Locating Leaks in Geomembranes 
Covered with Water or Earthen Materials.  This drag probe method is practical when the liquid level in the lined 
geomembrane system is greater than 30-inches and/or if a high amount of sediment is present.  The drag probe method 
is the most sensitive survey when compared to other water covered surveys.  This method applies voltage through the 
wastewater and locates points where electrical current flows through discontinuities (leaks) in the geomembrane. Voltage 
(+) was applied to the wastewater through a 2000-Watt power supply using a copper rod as a source electrode (+).  A 
copper rod return electrode (-) was connected to the soil subgrade (earth ground) under the geomembrane liner system 
(GLS).  The leak detection equipment and devices were tested and calibrated to detect a leak in accordance with ASTM 
D7007-16 using an artificial leak constructed from solid puck of polyethylene with a hole diameter of 6 millimeters (0.25-
inch) and solid core 18-AWG insulated copper wire to verify the detection capabilities of the equipment.  The test hole 
only penetrated the top of the calibration puck to maximize the characteristics of an actual leak.  This calibration process 
is utilized to simulate a realistic leak without having to create an actual calibration leak in the lined geomembrane system. 
To verify equipment sensitivity and leak detection distances, multiple scans (passes) with the drag-probe were conducted 
in the area and directly over the artificial leak.  The leak detection distance was verified at 5.0 feet on each side of the 
probe, and probe drag lines were established at 10-foot spacing intervals across the geomembrane lined system. 
Calibration of the equipment was performed at the outset of the survey; at the beginning of each shift and each time the 
electrodes were re-located.  Also, all detection equipment and electrodes were checked and verified constantly for 
connectivity and functionality.  

The wastewater contained within the boundaries of lined geomembrane system was systematically dragged (towed) with 
leak detection probes and meters at 10-foot spacing intervals that collected measurements to pinpoint exact locations of 
discontinuities (leaks) in the geomembrane.  PEAKG technicians stood on opposite banks (sides) of the lined impoundment 
and dragged the detection probe through the wastewater and across and against floor and side slope with the weighed 
probe always in contact with the bottom of the geomembrane liner system (GLS).  The lead end of detection probe was 
pulled by the insulated electrical cable connected to the signal meter and the tail end of the probe was connected to guide 
cable that kept the probe in alignment along the 10-foot spacing intervals.  The technicians repeated this process across 
the impoundment at 10-foot spacing intervals.  If leak signal anomalies were detected, distance to the signal are measured 
and documented according to the measurement system on the probe and are also referenced to actual markings made 
directly onto the bare liner on the nearest side-slope. 
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TESTING PROCEDURE – ARC TESTING SURVEY  

PEAKG performed a geoelectrical bare liner arc testing survey on the exposed liner on the side slopes above the 
wastewater line using standard practices specified in ASTM D7953; Standard Practice for Electrical Leak Location on 
Exposed Geomembranes Using the Arc Testing Method.  This method, on an exposed or bare liner applies voltage through 
a steel wand that is swept across the bare liner and locates points where electrical current flows through discontinuities 
(leaks) in the geomembrane.  Voltage is applied to the wand by a 18V battery.  A return electrode was connected to the 
soil subgrade (earth ground) under the primary geomembrane liner.  The leak detection equipment and devices were 
tested and calibrated to detect a leak in accordance with ASTM D7007-16 using an artificial leak constructed from solid 
puck of polyethylene with a hole diameter of 6 millimeters (0.25-inch) and solid core 18-AWG insulated copper wire to 
verify the detection capabilities of the equipment.  The test hole only penetrated the top of the calibration puck to 
maximize the characteristics of an actual leak.  This calibration process is utilized to simulate a realistic leak without having 
to create an actual calibration leak in the lined geomembrane system.  Calibration of the equipment was performed at the 
outset of the survey; at the beginning of each shift and each time the electrodes were re-located.  Also, all detection 
equipment and electrodes were checked and verified constantly for connectivity and functionality. The currently charged 
wand was systematically and methodically swept over the entire exposed geomembrane liner above the wastewater line.  
An electrical arc is formed in the presence of discontinuities (leaks) in the geomembrane.  When the system senses the 
discharge current arc, it is converted into visual and audio alarms.  

GEOELECTRICAL LINER SURVEY RESULTS  

A total of four (4) puncture locations were detected by the geoelectrical liner surveys.  Zero (0) leak signal anomaly was 
detected while performing the drag-probe (deep-water tow) survey through the wastewater, and four (4) leak signals 
were detected by the arc testing survey on the bare side slopes.  All four (4) punctures detected on the primary 
geomembrane liner installation were isolated and repaired by extrusion weld performed by certified welding technicians 
provided by Ag-Pro Construction.  All repairs were tested with electrical arc testing after repair operations with passing 
results.  Leak locations and repair operations were plotted on the geomembrane as-built drawing produced by Northwest 
Linings during initial lagoon construction and were also logged into a master geomembrane repair log (see excerpt below).  

 

Repair 
No. 

Damage 
Code Location Description Repair 

Type 
Repair 

Size 
Repair 
Date 

Test 
Type 

Test 
Results 

Date ARC 
Tested 

L1 MD Panel 9 <1” puncture 14’ S OF NAT Bead 4” 7/20/22 ARC/VT PASS 7/20/22 

L2 MD Panel 9 <1” puncture 14’ S of NAT Bead 4” 7/20/22 ARC/VT PASS 7/20/22 

L3 MD Panel 9 <1” puncture 21.5’ S of NAT Bead 4” 7/20/22 ARC/VT PASS 7/20/22 

L4 MD Panel 21 <1” puncture at anchor trench Bead 4” 7/20/22 ARC/VT PASS 7/20/22 

 

ATTACHMENTS 

Photographs are provided in Attachment A; LISA Select Photographs and the geomembrane as-built drawing produced by 
Northwest Linings during initial lagoon construction with leak detection locations is provided in Attachment B; 
Geomembrane Liner As-Built Drawing. 

CONCLUSION  

Survey assessment and calibrations were favorable indicating a high degree of confidence in the survey results.  The survey 
results presented above represent the best efforts available under site conditions and the limits of the technology. Peak 
GeoSolutions makes no representations, either direct or implied, that all defects can be detected using this technology. 
Peak GeoSolutions is pleased to have provided this service and any questions regarding the survey or results can be 
directed to the Project CQA Manager by e-mail at bhensley@peakgeo.com or by phone at (307) 554-0982. 
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William Hensley, LIS 
Peak GeoSolutions 
CQA Project Manager 
Certified Liner Integrity Survey Manager 
 
 



L1

L4

L2 L3



Heifer Area Catch Basin: Condition upon arrival
Heifer Area Catch Basin: blocking the flow of wastewater 

from an inlet to the Basin to achieve isolation

Heifer Area Catch Basin: The power supply and generator 
used for the drag survey

Heifer Area Catch Basin: Lead LIS technician dragging the 
probe across the Basin while monitoring the meter for leak 

signals



Heifer Area Catch Basin: Lead LIS Technician tethered off 
and arc testing the exposed surface Heifer Area Catch Basin: L3 found with Arc Tester

Heifer Area Catch Basin: Arc Testing the repairs made by 
Ag-Pro
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Geotechnical and Geosynthetics CQA/CM 

Geoelectrical Liner Integrity & Assessment Surveys 

June 20, 2022 

Josh Sexton, PE 
Anchor QEA 
1119 Pacific Ave, Suite 1600 
Tacoma, Washington 98402 
 
Subject: D&A Dairy In-Service Lagoon 3; Geoelectrical Liner Integrity Survey and Assessment (LISA) Letter Report - 
FINAL  

 

Mr. Sexton; 

This letter report documents the geoelectrical liner integrity survey and assessment (LISA) conducted on the 
geomembrane liner system (GLS) for in-service Lagoon 3 at the D&A Dairy.  On the dates of the survey the in-service 
lagoon was approximately 90% full of dairy wastewater.  On June 17, 18, 19, and 20, 2022 Peak GeoSolutions (PEAKG) 
performed a geoelectrical water covered drag probe (deep-water tow) survey through the liquid waste covering the floor 
and the lower side slopes and performed a geoelectrical bare liner arc test survey on the upper side slopes above the 
wastewater line on bare liner not covered by the liquid waste.  A thorough visual-manual inspection was also conducted 
on the geomembrane lined system of the Lagoon 3.  PEAKG’s three-man survey crew with Geosynthetics Institute (GSI); 
GRI-GSI Certified Geosynthetics Inspector and TRI/I-CORP; Geoelectrical Liner Integrity Surveys certifications performed 
both the water covered and bare liner LISA surveys and the visual-manual inspection for the in-service pond. For purposes 
of this report and consistent with geoelectrical test methods Lagoon 3 may be referred to as the geomembrane liner 
system (GLS) and/or the impoundment. 

GENERAL METHODOLOGY – WATER COVERED SURVEY 

The geoelectrical leak detection method on a water covered geomembrane liner system (GLS) implements a physical and 
real-time circuitry consisting of electromagnetic fields and current density.  The geomembrane liner acts as an electrical 
insulator and is a current barrier between two temporary electrodes.  The two temporary electrodes are required to 
energize the commercial application. Voltage is applied to a source electrode in the wastewater contained above the 
geomembrane liner and to another return electrode in a conductive material (earth ground) under the geomembrane 
liner.   When the wastewater is energized and saturated, localized ripple-effects of high current density occurs at 
discontinuities (leaks) in the geomembrane. The wastewater is systematically dragged (towed) with leak detection probes 
and meters that collect measurements to pinpoint the exact location of discontinuities (leaks) in the geomembrane. 
Standard practices for this drag-probe (deep-water tow) leak detection method are specified in ASTM D7007-16; Electrical 
Methods for Locating Leaks in Geomembranes Covered with Water or Earthen Materials. 

GENERAL METHODOLOGY – ARC TESTING SURVEY  
The arc testing method is generally preferred for bare geomembranes, since no water is required to perform the test and the 
method is more sensitive than the water-based methods because the leak detection does not depend on water flowing through 
the leak.  The arc testing method is generally preferred for bare geomembranes, since no water is required to perform the test 
which allows it to be readily performed on sites with no active water supply. The logistics of performing the test are simplified 
with the absence of a requirement for a water source. The method also simplifies performance of a leak test on side-slopes 
where control of a charged water stream is not necessary resulting in fewer false positives. 

A high voltage power supply is applied to a test wand above the geomembrane and the wand is grounded to the underlying 
conductive layer (earth ground).  Again, the geomembrane liner acts as an electrical insulator and is a current barrier between 
the electrically charged wand and the return ground electrode.  The bare liner is then systematically swept with the test wand 
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and an electrical arc is formed in the presence of a leak. When the system senses the discharge current arc, it is converted into 
visual and audio alarms. The test wand can be custom sizes and shapes for specific applications. This type of test requires that 
the geomembrane is in contact with the subgrade. If the separation distance is greater than 3 cm, such as on a wrinkle or other 
“poor contact” conditions, the instrument is not likely to arc. The surface of the geomembrane must be clean and dry.  Standard 
practices for this leak detection method are specified in ASTM D7953; Standard Practice for Electrical Leak Location on Exposed 
Geomembranes Using the Arc Testing Method. 

PROJECT BACKGROUND 

The composite lined Lagoon 3 capacity is approximately 3.27 MG and is constructed with the following components, from 
bottom to top; 1) prepared soil subgrade 2) grid-pattern geocomposite vent strip installation, 3) geosynthetic clay liner 
(GCL) installation and 4) 40-mil HDPE geomembrane installation.  The Lagoon 3 is constructed with 3H:1V side-slopes 
approximately 40-feet long with a relatively flat bottom and is 14-feet deep.  The composite lined surface area of the 
Lagoon 3 is approximately 57,603 ft2.  On the date of the surveys the in-service Lagoon 3 was approximately 90% full of 
dairy wastewater.  New construction of Lagoon 3 at the D&A Dairy was completed in November 2017.   This is the second 
geoelectrical liner integrity survey and assessment (LISA) conducted on the in-service Lagoon 3 with the first being 
conducted on December 28 and 29, 2020. 

GENERAL SITE ASSESSMENT  

ISOLATION OF SATURATED OBJECTS AND MATERIALS  

When surveying an area with a geomembrane liner system (GLS), an important factor to increase leak detection sensitivity 
is proper isolation of the GLS from earth ground. To minimize false leak signals while performing a survey, complete 
isolation is ideal which requires removing all saturated objects and materials (mostly soils and sediment) that may overlap 
the edges of the relative geomembrane.  If any saturated objects and materials, whether conductive or non-conductive, 
overlap the edges of the survey area to earth ground, electrical current will flow when in contact, and thus, compromising 
the survey sensitivity. However, in some cases, complete isolation is not possible and not practical due to existing variables 
such as, but not limited to, permanent structures, non-isolated electrical connections, ramps or roadways that connects 
the GLS, constant flow of wastewater into and/or out of the GLS, or active electrical pumps. Several days before the 
surveys, the Owner removed all floating pipe and pump platforms within the wastewater.  One aeration pump mounted 
to a floating platform with an insulated (isolated) electrical connection remained in the wastewater and was anchored to 
the ground with steel cables. With permission from the Owner, the survey crew disconnected the steel cables from the 
ground and set the cables inside the GLS area during the survey, and the insulated electrical connection provided no 
interference.  Also, on the dates of the surveys, the Owner shut off all incoming and outgoing flows to the lagoon.  The 
Owner removed all saturated soils and sediment that overlapped the edges of the relative geomembrane with earth 
ground. 

On the dates of the surveys the upper portion of the geomembrane at the anchor trench was clean and dry and electrical 
isolation was easily obtained, providing favorable results.  Several days prior to the surveys, the Owner removed and 
washed down all saturated soils and sediment from the bare and exposed liner above the wastewater line.  Saturated soils 
and sediment and that overlapped the edges of the relative geomembrane with earth ground was also removed by the 
Owner.  The Owner also notified the survey crew that all incoming and outgoing flows were shut-off to the lagoon. 

WEATHER CONDITIONS  

Weather conditions can have immediate effects with the leak detection survey.  Although pure rainwater or precipitation 
is not a good conductor of electricity, conductivity increases in a geosynthetic application as the concentration of ions 
increase due to the electrical current that is transported by the ions in the resulting solution. The increase in conductivity 
is directly proportional to the leak detection sensitivity in the GLS and increasing the amplitude of a characteristic leak 
signal is also increased.  As a result, a more pronounced change in signal voltage facilitates the technician in recognizing a 
potential anomaly.  

Windy conditions will also affect certain leak detection surveys. The bowing of the tow probe in a deep-water tow survey 
due to high winds will affect the measurement distance to an anomaly.  
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On the survey date for Lagoon 3 the weather was monitored and recorded for each day of work.  Table 1 lists the weather 
conditions during the survey. 
Table 1. Weather Conditions for Each Workday During Survey of GLS 

Date 
2022 Location AM Conditions 

AM 
Temp 
(Fo)  

AM 
Precip 

(%) 

AM 
Wind 
(mph) 

 
 

PM Conditions 

PM 
Temp 
(Fo) 

PM 
Precip 

(%) 

PM 
Wind 
(mph) 

6/17 Lagoon 4 Mostly Cloudy 59 0 0-5 clear 69 0 0-5 

6/18 Lagoon 4 cloudy  49 0 0-3 
 

cloudy 68 <0.1” 5-10 

6/19 Lagoon 4 clear  54 0 0-5 Clear 70 0 0-25 

6/20 Lagoon 4 Clear 54 0 0-5 Clear 72 0 0-25 

 

TESTING PROCEDURE – WATER COVERED DRAG PROBE SURVEY 

PEAKG performed a geoelectrical water covered drag probe (deep-water tow) survey through the liquid waste covering 
the floor using standard practices specified in ASTM D7007-16; Electrical Methods for Locating Leaks in Geomembranes 
Covered with Water or Earthen Materials.  This drag probe method is practical when the liquid level in the lined 
geomembrane system is greater than 30-inches and/or if a high amount of sediment is present.  The drag probe method 
is the most sensitive survey when compared to other water covered surveys.  This method applies voltage through the 
wastewater and locates points where electrical current flows through discontinuities (leaks) in the geomembrane. Voltage 
(+) was applied to the wastewater through a 2000-Watt power supply using a copper rod as a source electrode (+).  A 
copper rod return electrode (-) was connected to the soil subgrade (earth ground) under the geomembrane liner system 
(GLS).  The leak detection equipment and devices were tested and calibrated to detect a leak in accordance with ASTM 
D7007-16 using an artificial leak constructed from solid puck of polyethylene with a hole diameter of 6 millimeters (0.25-
inch) and solid core 18-AWG insulated copper wire to verify the detection capabilities of the equipment.  The test hole 
only penetrated the top of the calibration puck to maximize the characteristics of an actual leak.  This calibration process 
is utilized to simulate a realistic leak without having to create an actual calibration leak in the lined geomembrane system. 
To verify equipment sensitivity and leak detection distances, multiple scans (passes) with the drag-probe were conducted 
in the area and directly over the artificial leak.  The leak detection distance was verified at 5.0 feet on each side of the 
probe, and probe drag lines were established at 10-foot spacing intervals across the geomembrane lined system. 
Calibration of the equipment was performed at the outset of the survey; at the beginning of each shift and each time the 
electrodes were re-located.  Also, all detection equipment and electrodes were checked and verified constantly for 
connectivity and functionality.  

The wastewater contained within the boundaries of lined geomembrane system was systematically dragged (towed) with 
leak detection probes and meters at 10-foot spacing intervals that collected measurements to pinpoint exact locations of 
discontinuities (leaks) in the geomembrane.  PEAKG technicians stood on opposite banks (sides) of the lined impoundment 
and dragged the detection probe through the wastewater and across and against floor and side slope with the weighed 
probe always in contact with the bottom of the geomembrane liner system (GLS).  The lead end of detection probe was 
pulled by the insulated electrical cable connected to the signal meter and the tail end of the probe was connected to guide 
cable that kept the probe in alignment along the 10-foot spacing intervals.  The technicians repeated this process across 
the impoundment at 10-foot spacing intervals.  If leak signal anomalies were detected, distance to the signal are measured 
and documented according to the measurement system on the probe and are also referenced to actual markings made 
directly onto the bare liner on the nearest side-slope. 



D&A Dairy -   - In-Service Lagoon 3 LISA Letter Report 4 

TESTING PROCEDURE – ARC TESTING SURVEY  

PEAKG performed a geoelectrical bare liner arc testing survey on the exposed liner on the side slopes above the 
wastewater line using standard practices specified in ASTM D7953; Standard Practice for Electrical Leak Location on 
Exposed Geomembranes Using the Arc Testing Method.  This method, on an exposed or bare liner applies voltage through 
a steel wand that is swept across the bare liner and locates points where electrical current flows through discontinuities 
(leaks) in the geomembrane.  Voltage is applied to the wand by a 18V battery.  A return electrode was connected to the 
soil subgrade (earth ground) under the primary geomembrane liner.  The leak detection equipment and devices were 
tested and calibrated to detect a leak in accordance with ASTM D7007-16 using an artificial leak constructed from solid 
puck of polyethylene with a hole diameter of 6 millimeters (0.25-inch) and solid core 18-AWG insulated copper wire to 
verify the detection capabilities of the equipment.  The test hole only penetrated the top of the calibration puck to 
maximize the characteristics of an actual leak.  This calibration process is utilized to simulate a realistic leak without having 
to create an actual calibration leak in the lined geomembrane system.  Calibration of the equipment was performed at the 
outset of the survey; at the beginning of each shift and each time the electrodes were re-located.  Also, all detection 
equipment and electrodes were checked and verified constantly for connectivity and functionality. The currently charged 
wand was systematically and methodically swept over the entire exposed geomembrane liner above the wastewater line.  
An electrical arc is formed in the presence of discontinuities (leaks) in the geomembrane.  When the system senses the 
discharge current arc, it is converted into visual and audio alarms.  

GEOELECTRICAL LINER SURVEY RESULTS  

A total of four (4) signal locations were detected by the geoelectrical liner surveys.  One (1) leak signal anomaly was 
detected while performing the drag-probe (deep-water tow) survey through the wastewater, and three (3) leak signals 
were detected by the arc testing survey on the bare side slopes.  Three (3) of the four (4) punctures detected on the 
primary geomembrane liner installation were isolated and repaired by extrusion weld performed by certified welding 
technicians provided by Ag-Pro Construction.  The fourth leak signal anomaly detected is in the immediate vicinity of an 
8-inch HDPE outlet pipe and the pipe end may be the source of the signal anomaly.  This signal anomaly at the HDPE pipe 
end was also detected during the first LISA conducted on the in-service Lagoon 3 on December 28 and 29, 2020.  Three 
repairs were tested with electrical arc testing after repair operations with passing results.  Leak locations and repair 
operations were plotted on the geomembrane as-built drawing produced by Northwest Linings during initial lagoon 
construction and were also logged into a master geomembrane repair log (see excerpt below).  

 

Repair 
No. 

Damage 
Code Location Description Repair 

Type 
Repair 

Size 
Repair 
Date 

Test 
Type 

Test 
Results 

Date ARC 
Tested 

L1 MD Panel 23 <1” puncture 10’ E of WAT Bead 4” 7/20/22 ARC/VT PASS 7/20/22 

L2 MD Panel 18 <1” puncture at anchor trench Bead 4” 7/20/22 ARC/VT PASS 7/20/22 

L3 MD Panel 18 <1” puncture at anchor trench Bead 4” 7/20/22 ARC/VT PASS 7/20/22 

L4 NA NA UK drag line 205’ S of P-8 AND 
P-38 NA NA NA NA NA NA 

 

ATTACHMENTS 

Photographs are provided in Attachment A; LISA Select Photographs and the geomembrane as-built drawing produced by 
Northwest Linings during initial lagoon construction with leak detection locations is provided in Attachment B; 
Geomembrane Liner As-Built Drawing. 

CONCLUSION  

Survey assessment and calibrations were favorable indicating a high degree of confidence in the survey results.  The survey 
results presented above represent the best efforts available under site conditions and the limits of the technology. Peak 
GeoSolutions makes no representations, either direct or implied, that all defects can be detected using this technology. 
Peak GeoSolutions is pleased to have provided this service and any questions regarding the survey or results can be 
directed to the Project CQA Manager by e-mail at bhensley@peakgeo.com or by phone at (307) 554-0982. 
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William Hensley, LIS 
Peak GeoSolutions 
CQA Project Manager 
Certified Liner Integrity Survey Manager 
 
 



L1

L2

L3

L4



D&A Lagoon 3: cleaning the liner surface prior to testing 
to achieve isolation

D&A Lagoon 3: removing a cable from contacting the 
ground to achieve isolation

D&A Lagoon 3: Lead LIS Technician calibrating to ensure 
equipment is working properly and determine optimum 

grid widths
D&A Lagoon 3: A <1" puncture detected using the 

Arc Tester



D&A Lagoon 3: Repair to L1 made by Ag-Pro
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Geotechnical and Geosynthetics CQA/CM 

Geoelectrical Liner Integrity & Assessment Surveys 

June 20, 2022 

Josh Sexton, PE 
Anchor QEA 
1119 Pacific Ave, Suite 1600 
Tacoma, Washington 98402 
 
Subject: DeRuyter Dairy In-Service Lagoon 4; Geoelectrical Liner Integrity Survey and Assessment (LISA) Letter Report - 
FINAL  

 

Mr. Sexton; 

This letter report documents the geoelectrical liner integrity survey and assessment (LISA) conducted on the 
geomembrane liner system (GLS) for in-service Lagoon 4 at the DeRuyter Dairy.  On the dates of the survey the in-service 
lagoon was approximately 90% full of dairy wastewater.  On June 17, 18, 19, and 20 2022 Peak GeoSolutions (PEAKG) 
performed a geoelectrical water covered drag probe (deep-water tow) survey through the liquid waste covering the floor 
and the lower side slopes and performed a geoelectrical bare liner arc test survey on the upper side slopes above the 
wastewater line on bare liner not covered by the liquid waste.  A thorough visual-manual inspection was also conducted 
on the geomembrane lined system of the Lagoon 4.  PEAKG’s three-man survey crew with Geosynthetics Institute (GSI); 
GRI-GSI Certified Geosynthetics Inspector and TRI/I-CORP; Geoelectrical Liner Integrity Surveys certifications performed 
both the water covered and bare liner LISA surveys and the visual-manual inspection for the in-service pond. For purposes 
of this report and consistent with geoelectrical test methods Lagoon 4 may be referred to as the geomembrane liner 
system (GLS) and/or the impoundment. 

GENERAL METHODOLOGY – WATER COVERED SURVEY 

The geoelectrical leak detection method on a water covered geomembrane liner system (GLS) implements a physical and 
real-time circuitry consisting of electromagnetic fields and current density.  The geomembrane liner acts as an electrical 
insulator and is a current barrier between two temporary electrodes.  The two temporary electrodes are required to 
energize the commercial application. Voltage is applied to a source electrode in the wastewater contained above the 
geomembrane liner and to another return electrode in a conductive material (earth ground) under the geomembrane 
liner.   When the wastewater is energized and saturated, localized ripple-effects of high current density occurs at 
discontinuities (leaks) in the geomembrane. The wastewater is systematically dragged (towed) with leak detection probes 
and meters that collect measurements to pinpoint the exact location of discontinuities (leaks) in the geomembrane. 
Standard practices for this drag-probe (deep-water tow) leak detection method are specified in ASTM D7007-16; Electrical 
Methods for Locating Leaks in Geomembranes Covered with Water or Earthen Materials. 

GENERAL METHODOLOGY – ARC TESTING SURVEY  
The arc testing method is generally preferred for bare geomembranes, since no water is required to perform the test and the 
method is more sensitive than the water-based methods because the leak detection does not depend on water flowing through 
the leak.  The arc testing method is generally preferred for bare geomembranes, since no water is required to perform the test 
which allows it to be readily performed on sites with no active water supply. The logistics of performing the test are simplified 
with the absence of a requirement for a water source. The method also simplifies performance of a leak test on side-slopes 
where control of a charged water stream is not necessary resulting in fewer false positives. 

A high voltage power supply is applied to a test wand above the geomembrane and the wand is grounded to the underlying 
conductive layer (earth ground).  Again, the geomembrane liner acts as an electrical insulator and is a current barrier between 
the electrically charged wand and the return ground electrode.  The bare liner is then systematically swept with the test wand 
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and an electrical arc is formed in the presence of a leak. When the system senses the discharge current arc, it is converted into 
visual and audio alarms. The test wand can be custom sizes and shapes for specific applications. This type of test requires that 
the geomembrane is in contact with the subgrade. If the separation distance is greater than 3 cm, such as on a wrinkle or other 
“poor contact” conditions, the instrument is not likely to arc. The surface of the geomembrane must be clean and dry.  Standard 
practices for this leak detection method are specified in ASTM D7953; Standard Practice for Electrical Leak Location on Exposed 
Geomembranes Using the Arc Testing Method. 

PROJECT BACKGROUND 

The composite lined Lagoon 4 capacity is approximately 2.1 MG and is constructed with the following components, from 
bottom to top; 1) prepared soil subgrade 2) grid-pattern geocomposite vent strip installation, 3) geosynthetic clay liner 
(GCL) installation and 4) 40-mil HDPE geomembrane installation.  The Lagoon 4 is constructed with 3H:1V side-slopes 
approximately 40-feet long with a relatively flat bottom and is 14-feet deep.  The composite lined surface area of the 
Lagoon 4 is approximately 53,800 ft2.  On the date of the surveys the in-service Lagoon 4 was approximately 90% full of 
dairy wastewater.  New construction of Lagoon 4 at the DeRuyter Dairy was completed in October 2020, and on November 
2, 2020 PEAKG performed a geoelectrical liner integrity survey (LIS) on the completed primary geomembrane installation 
using standard practices specified in ASTM D7002; Leak Location on Exposed Geomembrane Using the Water Puddle 
System. 

GENERAL SITE ASSESSMENT  

ISOLATION OF SATURATED OBJECTS AND MATERIALS  

When surveying an area with a geomembrane liner system (GLS), an important factor to increase leak detection sensitivity 
is proper isolation of the GLS from earth ground. To minimize false leak signals while performing a survey, complete 
isolation is ideal which requires removing all saturated objects and materials (mostly soils and sediment) that may overlap 
the edges of the relative geomembrane.  If any saturated objects and materials, whether conductive or non-conductive, 
overlap the edges of the survey area to earth ground, electrical current will flow when in contact, and thus, compromising 
the survey sensitivity. However, in some cases, complete isolation is not possible and not practical due to existing variables 
such as, but not limited to, permanent structures, non-isolated electrical connections, ramps or roadways that connects 
the GLS, constant flow of wastewater into and/or out of the GLS, or active electrical pumps. Several days before the 
surveys, the Owner removed all floating pipe and pump platforms within the wastewater.  One aeration pump mounted 
to a floating platform with an insulated (isolated) electrical connection remained in the wastewater and was anchored to 
the ground with steel cables. With permission from the Owner, the survey crew disconnected the steel cables from the 
ground and set the cables inside the GLS area during the survey, and the insulated electrical connection provided no 
interference.  Also, on the dates of the surveys, the Owner shut off all incoming and outgoing flows to the lagoon.  The 
Owner removed all saturated soils and sediment that overlapped the edges of the relative geomembrane with earth 
ground. 

On the dates of the surveys the upper portion of the geomembrane at the anchor trench was clean and dry and electrical 
isolation was easily obtained, providing favorable results.  Several days prior to the surveys, the Owner removed and 
washed down all saturated soils and sediment from the bare and exposed liner above the wastewater line.  Saturated soils 
and sediment and that overlapped the edges of the relative geomembrane with earth ground was also removed by the 
Owner.  The Owner also notified the survey crew that all incoming and outgoing flows were shut-off to the lagoon. 

WEATHER CONDITIONS  

Weather conditions can have immediate effects with the leak detection survey.  Although pure rainwater or precipitation 
is not a good conductor of electricity, conductivity increases in a geosynthetic application as the concentration of ions 
increase due to the electrical current that is transported by the ions in the resulting solution. The increase in conductivity 
is directly proportional to the leak detection sensitivity in the GLS and increasing the amplitude of a characteristic leak 
signal is also increased.  As a result, a more pronounced change in signal voltage facilitates the technician in recognizing a 
potential anomaly.  

Windy conditions will also affect certain leak detection surveys. The bowing of the tow probe in a deep-water tow survey 
due to high winds will affect the measurement distance to an anomaly.  
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On the survey date for Lagoon 4 the weather was monitored and recorded for each day of work.  Table 1 lists the weather 
conditions during the survey. 
Table 1. Weather Conditions for Each Workday During Survey of GLS 

Date 
2022 Location AM Conditions 

AM 
Temp 
(Fo)  

AM 
Precip 

(%) 

AM 
Wind 
(mph) 

 
 

PM Conditions 

PM 
Temp 
(Fo) 

PM 
Precip 

(%) 

PM 
Wind 
(mph) 

6/17 Lagoon 4 Mostly Cloudy 59 0 0-5 clear 69 0 0-5 

6/18 Lagoon 4 cloudy  49 0 0-3 
 

cloudy 68 <0.1” 5-10 

6/19 Lagoon 4 clear  54 0 0-5 Clear 70 0 0-25 

6/20 Lagoon 4 Clear 54 0 0-5 Clear 72 0 0-25 

 

TESTING PROCEDURE – WATER COVERED DRAG PROBE SURVEY 

PEAKG performed a geoelectrical water covered drag probe (deep-water tow) survey through the liquid waste covering 
the floor using standard practices specified in ASTM D7007-16; Electrical Methods for Locating Leaks in Geomembranes 
Covered with Water or Earthen Materials.  This drag probe method is practical when the liquid level in the lined 
geomembrane system is greater than 30-inches and/or if a high amount of sediment is present.  The drag probe method 
is the most sensitive survey when compared to other water covered surveys.  This method applies voltage through the 
wastewater and locates points where electrical current flows through discontinuities (leaks) in the geomembrane. Voltage 
(+) was applied to the wastewater through a 2000-Watt power supply using a copper rod as a source electrode (+).  A 
copper rod return electrode (-) was connected to the soil subgrade (earth ground) under the geomembrane liner system 
(GLS).  The leak detection equipment and devices were tested and calibrated to detect a leak in accordance with ASTM 
D7007-16 using an artificial leak constructed from solid puck of polyethylene with a hole diameter of 6 millimeters (0.25-
inch) and solid core 18-AWG insulated copper wire to verify the detection capabilities of the equipment.  The test hole 
only penetrated the top of the calibration puck to maximize the characteristics of an actual leak.  This calibration process 
is utilized to simulate a realistic leak without having to create an actual calibration leak in the lined geomembrane system. 
To verify equipment sensitivity and leak detection distances, multiple scans (passes) with the drag-probe were conducted 
in the area and directly over the artificial leak.  The leak detection distance was verified at 5.0 feet on each side of the 
probe, and probe drag lines were established at 10-foot spacing intervals across the geomembrane lined system. 
Calibration of the equipment was performed at the outset of the survey; at the beginning of each shift and each time the 
electrodes were re-located.  Also, all detection equipment and electrodes were checked and verified constantly for 
connectivity and functionality.  

The wastewater contained within the boundaries of lined geomembrane system was systematically dragged (towed) with 
leak detection probes and meters at 10-foot spacing intervals that collected measurements to pinpoint exact locations of 
discontinuities (leaks) in the geomembrane.  PEAKG technicians stood on opposite banks (sides) of the lined impoundment 
and dragged the detection probe through the wastewater and across and against floor and side slope with the weighed 
probe always in contact with the bottom of the geomembrane liner system (GLS).  The lead end of detection probe was 
pulled by the insulated electrical cable connected to the signal meter and the tail end of the probe was connected to guide 
cable that kept the probe in alignment along the 10-foot spacing intervals.  The technicians repeated this process across 
the impoundment at 10-foot spacing intervals.  If leak signal anomalies were detected, distance to the signal are measured 
and documented according to the measurement system on the probe and are also referenced to actual markings made 
directly onto the bare liner on the nearest side-slope. 
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TESTING PROCEDURE – ARC TESTING SURVEY  

PEAKG performed a geoelectrical bare liner arc testing survey on the exposed liner on the side slopes above the 
wastewater line using standard practices specified in ASTM D7953; Standard Practice for Electrical Leak Location on 
Exposed Geomembranes Using the Arc Testing Method.  This method, on an exposed or bare liner applies voltage through 
a steel wand that is swept across the bare liner and locates points where electrical current flows through discontinuities 
(leaks) in the geomembrane.  Voltage is applied to the wand by a 18V battery.  A return electrode was connected to the 
soil subgrade (earth ground) under the primary geomembrane liner.  The leak detection equipment and devices were 
tested and calibrated to detect a leak in accordance with ASTM D7007-16 using an artificial leak constructed from solid 
puck of polyethylene with a hole diameter of 6 millimeters (0.25-inch) and solid core 18-AWG insulated copper wire to 
verify the detection capabilities of the equipment.  The test hole only penetrated the top of the calibration puck to 
maximize the characteristics of an actual leak.  This calibration process is utilized to simulate a realistic leak without having 
to create an actual calibration leak in the lined geomembrane system.  Calibration of the equipment was performed at the 
outset of the survey; at the beginning of each shift and each time the electrodes were re-located.  Also, all detection 
equipment and electrodes were checked and verified constantly for connectivity and functionality. The currently charged 
wand was systematically and methodically swept over the entire exposed geomembrane liner above the wastewater line.  
An electrical arc is formed in the presence of discontinuities (leaks) in the geomembrane.  When the system senses the 
discharge current arc, it is converted into visual and audio alarms.  

GEOELECTRICAL LINER SURVEY RESULTS  

A total of four (4) leak locations were detected by the geoelectrical liner surveys.  Zero (0) leak signal anomaly was detected 
while performing the drag-probe (deep-water tow) survey through the wastewater, and four (4) leak signals were detected 
by the arc testing survey on the bare side slopes.  All four (4) leaks detected on the primary geomembrane liner installation 
were isolated and repaired by extrusion weld performed by certified welding technicians provided by Ag-Pro Construction.  
All repairs were tested with electrical arc testing after repair operations with passing results.  Leak locations and repair 
operations were plotted on the geomembrane as-built drawing produced by Northwest Linings during initial lagoon 
construction and were also logged into a master geomembrane repair log (see excerpt below).  

 

Repair 
No. 

Damage 
Code Location Description Repair 

Type 
Repair 

Size 
Repair 
Date 

Test 
Type 

Test 
Results 

Date ARC 
Tested 

L1 NA Panel 34 Broken Vent Bead 20” 7/20/22 ARC PASS 7/20/22 

L2 MD Panel 18 6” puncture at spillover Patch 12”X12” 7/20/22 ARC/VT PASS 7/20/22 

L3 MD Panel 18 <1” puncture at spillover Bead 4” 7/20/22 ARC/VT PASS 7/20/22 

L4 MD Panel 18 <1” puncture at spillover Bead 4” 7/20/22 ARC/VT PASS 7/20/22 

 

ATTACHMENTS 

Photographs are provided in Attachment A; LISA Select Photographs and the geomembrane as-built drawing produced by 
Northwest Linings during initial lagoon construction with leak detection locations is provided in Attachment B; 
Geomembrane Liner As-Built Drawing. 

CONCLUSION  

Survey assessment and calibrations were favorable indicating a high degree of confidence in the survey results.  The survey 
results presented above represent the best efforts available under site conditions and the limits of the technology. Peak 
GeoSolutions makes no representations, either direct or implied, that all defects can be detected using this technology. 
Peak GeoSolutions is pleased to have provided this service and any questions regarding the survey or results can be 
directed to the Project CQA Manager by e-mail at bhensley@peakgeo.com or by phone at (307) 554-0982. 
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William Hensley, LIS 
Peak GeoSolutions 
CQA Project Manager 
Certified Liner Integrity Survey Manager 
 
 



L1 L2 L3 L4



GDR Lagoon 4: inlets to the Lagoon were off during drag 
probe survey

GDR Lagoon 4: Lead LIS technician dragging the probe 
across the pond while monitoring leak detection meter

GDR Lagoon 4: Lead LIS Technician arc testing the 
exposed liner surface GDR Lagoon 4: L2-L3 at bottom of spillover



GDR Lagoon 4: Repairs made by Ag-Pro



DeRuyter Dairy -   - In-Service Stormwater Catch Basin LISA Letter Report 1 

 
Geotechnical and Geosynthetics CQA/CM 

Geoelectrical Liner Integrity & Assessment Surveys 

June 20, 2022 

Josh Sexton, PE 
Anchor QEA 
1119 Pacific Ave, Suite 1600 
Tacoma, Washington 98402 
 
Subject: DeRuyter Dairy In-Service Stormwater Catch Basin; Geoelectrical Liner Integrity Survey and Assessment (LISA) 
Letter Report - FINAL  

 

Mr. Sexton; 

This letter report documents the geoelectrical liner integrity survey and assessment (LISA) conducted on the 
geomembrane liner system (GLS) for the in-service Stormwater Catch Basin at the DeRuyter Dairy.  On the date of the 
survey the in-service catch basin was approximately 60% full of dairy wastewater.  On June 17, 18, 19, and 20 2022 Peak 
GeoSolutions (PEAKG) performed a geoelectrical water covered drag probe (deep-water tow) survey through the liquid 
waste covering the floor and the lower side slopes, and performed a geoelectrical bare liner arc test survey on the upper 
side slopes above the wastewater line on bare liner not covered by the liquid waste.  A thorough visual-manual inspection 
was also conducted on the geomembrane liner system of the stormwater catch basin.  PEAKG’s two-man survey crew with 
Geosynthetics Institute (GSI); GRI-GSI Certified Geosynthetics Inspector and TRI/I-CORP; Geoelectrical Liner Integrity 
Surveys certifications performed both the water covered and bare liner LISA surveys and the visual-manual inspection for 
the in-service lagoon. For purposes of this report and consistent with geoelectrical test methods the stormwater catch 
basin may be referred to as the geomembrane liner system (GLS) and/or the impoundment. 

GENERAL METHODOLOGY – WATER COVERED SURVEY 

The geoelectrical leak detection method on a water covered geomembrane liner system (GLS) implements a physical and 
real-time circuitry consisting of electromagnetic fields and current density.  The geomembrane liner acts as an electrical 
insulator and is a current barrier between two temporary electrodes.  The two temporary electrodes are required to 
energize the commercial application. Voltage is applied to a source electrode in the wastewater contained above the 
geomembrane liner and to another return electrode in a conductive material (earth ground) under the geomembrane 
liner.   When the wastewater is energized and saturated, localized ripple-effects of high current density occurs at 
discontinuities (leaks) in the geomembrane. The wastewater is systematically dragged (towed) with leak detection probes 
and meters that collect measurements to pinpoint the exact location of discontinuities (leaks) in the geomembrane. 
Standard practices for this drag-probe (deep-water tow) leak detection method are specified in ASTM D7007-16; Electrical 
Methods for Locating Leaks in Geomembranes Covered with Water or Earthen Materials. 

GENERAL METHODOLOGY – ARC TESTING SURVEY  
The arc testing method is generally preferred for bare geomembranes, since 
no water is required to perform the test and the method is more sensitive 
than the water-based methods because the leak detection does not depend 
on water flowing through the leak.  A high voltage power supply is applied to 
a test wand above the geomembrane and the wand is grounded to the 
underlying conductive layer (earth ground).  Again, the geomembrane liner 
acts as an electrical insulator and is a current barrier between the electrically 
charged wand and the return ground electrode.  The bare liner is then 
systematically swept with the test wand and an electrical arc is formed in the 
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presence of a leak. When the system senses the discharge current arc, it is converted into visual and audio alarms. The 
test wand can be custom sizes and shapes for specific applications. This type of test requires that the geomembrane is in 
contact with the subgrade. If the separation distance is greater than 3 cm, such as on a wrinkle or other “poor contact” 
conditions, the instrument is not likely to arc. The surface of the geomembrane must be clean and dry.  Standard practices 
for this leak detection method are specified in ASTM D7953; Standard Practice for Electrical Leak Location on Exposed 
Geomembranes Using the Arc Testing Method. 

PROJECT BACKGROUND 

The composite lined stormwater catch basin is constructed with the following components, from bottom to top; 1) 
prepared soil subgrade 2) grid-pattern geocomposite vent strip installation, 3) geosynthetic clay liner (GCL) installation 
and 4) 60-mil HDPE geomembrane installation.  The stormwater catch basin is constructed with 3H:1V side-slopes 
approximately 42-feet long with a relatively flat bottom and is 14-feet deep.  The composite lined surface area of the 
stormwater catch basin is approximately 84,481 ft2.  On the date of the survey the in-service stormwater catch basin was 
approximately 60% full of dairy wastewater.  New construction of the stormwater catch basin at the DeRuyter Dairy was 
completed in December 2018.   This is the second geoelectrical liner integrity survey and assessment (LISA) conducted on 
the in-service stormwater catch basin with the first being conducted on December 7 and 8, 2020. 

GENERAL SITE ASSESSMENT  

ISOLATION OF SATURATED OBJECTS AND MATERIALS  

When surveying an area with a geomembrane liner system (GLS), an important factor to increase leak detection sensitivity 
is proper isolation of the GLS from earth ground. To minimize false leak signals while performing a survey, complete 
isolation is ideal which requires removing all saturated objects and materials (mostly soils and sediment) that may overlap 
the edges of the relative geomembrane.  If any saturated objects and materials, whether conductive or non-conductive, 
overlap the edges of the survey area to earth ground, electrical current will flow when in contact, and thus, compromising 
the survey sensitivity. However, in some cases, complete isolation is not possible and not practical due to existing variables 
such as, but not limited to, permanent structures, non-isolated electrical connections, ramps or roadways that connects 
the GLS, constant flow of wastewater into and/or out of the GLS, or active electrical pumps.   

On the dates of the surveys the upper portion of the geomembrane at the anchor trench was clean, but wet, and after 
drying electrical isolation was easily obtained, providing favorable results.  One aeration pump mounted to a floating 
platform with an insulated (isolated) electrical connection was in the wastewater and was anchored to the ground with 
steel cables. With permission from the Owner, the survey crew disconnected the steel cables from the ground and set the 
cables inside the GLS area during the survey, and the insulated electrical connection provided no interference. 

WEATHER CONDITIONS  

Weather conditions can have immediate effects with the leak detection survey. Although pure rainwater or precipitation 
is not a good conductor of electricity, conductivity increases in a geosynthetic application as the concentration of ions 
increase due to the electrical current that is transported by the ions in the resulting solution. The increase in conductivity 
is directly proportional to the leak detection sensitivity in the GLS and increasing the amplitude of a characteristic leak 
signal is also increased.  As a result, a more pronounced change in signal voltage facilitates the technician in recognizing a 
potential anomaly.  

Windy conditions will also affect certain leak detection surveys. The bowing of the tow probe in a deep-water tow survey 
due to high winds will affect the measurement distance to an anomaly.  

On the survey dates for the stormwater catch basin the weather was monitored and recorded for each day of work.  Table 
1 lists the weather conditions during the survey of the stormwater catch basin.   
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Table 1. Weather Conditions for Each Workday During Survey of GLS 

Date 
2022 Location AM Conditions 

AM 
Temp 
(Fo)  

AM 
Precip 

(%) 

AM 
Wind 
(mph) 

 
 

PM Conditions 

PM 
Temp 
(Fo) 

PM 
Precip 

(%) 

PM 
Wind 
(mph) 

6/17 SCB mostly cloudy 59 0 0-5 clear 69 0 0-5 

6/18 SCB cloudy  49 0 0-3 
 

cloudy 68 <0.1” 5-10 

6/19 SCB clear  54 0 0-5 clear 70 0 0-25 

6/20 SCB clear 54 0 0-5 clear 72 0 0-25 

 

TESTING PROCEDURE – WATER COVERED DRAG PROBE SURVEY 

PEAKG performed a geoelectrical water covered drag probe (deep-water tow) survey through the liquid waste covering 
the floor and the lower side slopes using standard practices specified in ASTM D7007-16; Electrical Methods for Locating 
Leaks in Geomembranes Covered with Water or Earthen Materials.  This drag probe method is practical when the liquid 
level in the lined geomembrane system is greater than 30-inches and/or if a high amount of sediment is present.  The drag 
probe method is the most sensitive survey when compared to other water covered surveys.  This method applies voltage 
through the wastewater and locates points where electrical current flows through discontinuities (leaks) in the 
geomembrane. Voltage (+) was applied to the wastewater through a 2000-Watt power supply using a copper rod as a 
source electrode (+).  A copper rod return electrode (-) was connected to the soil subgrade (earth ground) under the 
geomembrane liner system (GLS).  The leak detection equipment and devices were tested and calibrated to detect a leak 
in accordance with ASTM D7007-16 using an artificial leak constructed from solid puck of polyethylene with a hole 
diameter of 6 millimeters (0.25-inch) and solid core 18-AWG insulated copper wire to verify the detection capabilities of 
the equipment.  The test hole only penetrated the top of the calibration puck to maximize the characteristics of an actual 
leak.  This calibration process is utilized to simulate a realistic leak without having to create an actual calibration leak in 
the lined geomembrane system. To verify equipment sensitivity and leak detection distances, multiple scans (passes) with 
the drag-probe were conducted in the area and directly over the artificial leak.  The leak detection distance was verified 
at 5.0 feet on each side of the probe, and probe drag lines were established at 10-foot spacing intervals across the 
geomembrane lined system. Calibration of the equipment was performed at the outset of the survey; at the beginning of 
each shift and each time the electrodes were re-located.  Also, all detection equipment and electrodes were checked and 
verified constantly for connectivity and functionality.  

The wastewater contained within the boundaries of lined geomembrane system was systematically dragged (towed) with 
leak detection probes and meters at 10-foot spacing intervals that collected measurements to pinpoint exact locations of 
discontinuities (leaks) in the geomembrane.  PEAKG technicians stood on opposite banks (sides) of the lined impoundment 
and dragged the detection probe through the wastewater and across and against floor and side slope with the weighed 
probe always in contact with the bottom of the geomembrane liner system (GLS).  The lead end of detection probe was 
pulled by the insulated electrical cable connected to the signal meter and the tail end of the probe was connected to guide 
cable that kept the probe in alignment along the 10-foot spacing intervals.  The technicians repeated this process across 
the impoundment at 10-foot spacing intervals.  If leak signal anomalies were detected, distance to the signal are measured 
and documented according to the measurement system on the probe and are also referenced to actual markings made 
directly onto the bare liner on the nearest side-slope. 
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TESTING PROCEDURE – ARC TESTING SURVEY  

PEAKG performed a geoelectrical bare liner arc testing survey on the exposed liner on the upper side slopes above the 
wastewater line using standard practices specified in ASTM D7953; Standard Practice for Electrical Leak Location on 
Exposed Geomembranes Using the Arc Testing Method.  This method, on an exposed or bare liner applies voltage through 
a steel wand that is swept across the bare liner and locates points where electrical current flows through discontinuities 
(leaks) in the geomembrane.  Voltage is applied to the wand by a 18V battery.  A return electrode was connected to the 
soil subgrade (earth ground) under the primary geomembrane liner.  The leak detection equipment and devices were 
tested and calibrated to detect a leak in accordance with ASTM D7007-16 using an artificial leak constructed from solid 
puck of polyethylene with a hole diameter of 6 millimeters (0.25-inch) and solid core 18-AWG insulated copper wire to 
verify the detection capabilities of the equipment.  The test hole only penetrated the top of the calibration puck to 
maximize the characteristics of an actual leak.  This calibration process is utilized to simulate a realistic leak without having 
to create an actual calibration leak in the lined geomembrane system.  Calibration of the equipment was performed at the 
outset of the survey; at the beginning of each shift and each time the electrodes were re-located.  Also, all detection 
equipment and electrodes were checked and verified constantly for connectivity and functionality. The currently charged 
wand was systematically and methodically swept over the entire exposed geomembrane liner above the wastewater line.  
An electrical arc is formed in the presence of discontinuities (leaks) in the geomembrane.  When the system senses the 
discharge current arc, it is converted into visual and audio alarms.  

GEOELECTRICAL LINER SURVEY RESULTS  

A total of zero (0) leaks were detected by the geoelectrical liner surveys.  No leak signal anomalies were detected while 
performing the drag-probe (deep-water tow) survey through the wastewater and zero (0) detected by the arc testing 
survey on the bare side slopes.  During the visual-manual examination of the liner system, a X-shaped cut was found on 
the rub-sheet and photographed.  The cut did not penetrate the lagoon lining system.  

ATTACHMENTS 

Photographs are provided in Attachment A; Select Photographs. 

CONCLUSION  

Survey assessment and calibrations were favorable indicating a high degree of confidence in the survey results.  The survey 
results presented above represent the best efforts available under site conditions and the limits of the technology. Peak 
GeoSolutions makes no representations, either direct or implied, that all defects can be detected using this technology. 
Peak GeoSolutions is pleased to have provided this service and any questions regarding the survey or results can be 
directed to the Project CQA Manager by e-mail at bhensley@peakgeo.com or by phone at (307) 554-0982. 

 

 
 

 
William Hensley, LIS 
Peak GeoSolutions 
CQA Project Manager 
Certified Liner Integrity Survey Manager 
 
 
 
 
 
 





Stormwater Catch Basin: The condition of the Basin 
upon arrival

Stormwater Catch Basin: the inlet to the Basin was turned 
off prior to drag probe survey

Stormwater Catch Basin: Lead LIS Technician dragging the 
leak detection probe while monitoring the leak detection 

meter
Stormwater Catch Basin: Removing an existing cable and 

gently placing on rub sheet to achieve isolation



Stormwater Catch Basin: Lead LIS Technician tethered off 
and arc testing the exposed liner Stormwater Catch Basin: cuts were found in the rub sheet
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