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1 Introduction 
This Operations, Maintenance, and Monitoring Plan (OMMP) was prepared by Anchor QEA, LLC, on 
behalf of Liberty/H&S Bosma Dairies as required by the U.S. Environmental Protection Agency (EPA) 
Region 10 Administrative Order on Consent SDWA 10-2013-0080. 

The OMMP describes the operations to be conducted at Liberty Dairy’s (herein referred to as the 
Dairy) Red Water Pond to safely operate the lagoon and maintain the integrity of the various lagoon 
components through inspection, maintenance, repair, monitoring, and reporting procedures. 

The objectives of this OMMP are listed as follows: 

• Describe the components of Red Water Pond and its normal operating conditions. 
• Provide a plan for the operation of Red Water Pond that minimizes the chance of damage to 

the liner system. 
• Provide a plan for Red Water Pond that details long-term lagoon operation procedures that 

will maximize the life of the liner and reduce the chance for a release. 
• Establish monitoring procedures for leak detection at Red Water Pond. 
• Establish inspection and reporting schedules and required report components. 

1.1 Lagoon Summary 
Red Water Pond is located approximately 2,090 feet to the southeast of the Dairy’s office. The 
approximate geographic coordinates of the lagoon are 46°23’52.63” N and 120°09’09.20” W. Figure 1 
shows the lagoon’s location within the Dairy. 

Red Water Pond has been configured for the following two future uses: 1) operation of a BioFiltro 
BIDA manure treatment system; and 2) use as a standard storage lagoon for liquid manure. The 
design of the lagoon and its lining system addresses both potential future uses.  

On average, measuring from top of slope, Red Water Pond bottom is 144 feet long (as measured 
north to south) and 298 feet wide (as measured from east to west), with interior side slopes that have 
a horizontal-to-vertical ratio of 3:1 (3H:1V). The 7-foot maximum depth, which includes a freeboard 
depth of 2 feet, results in a maximum operational depth of 5 feet and an operational capacity of 
about 3.61 acre-feet or 118 million gallons, excluding the freeboard depth volume. Exterior side 
slopes exist to the west and south and range between 1H:1V to 4H:1V. 

The estimated Red Water Pond impounded volume is 3.46 acre-feet with a maximum lagoon 
impoundment depth of 4 feet. This impoundment depth is measured from the lowest point along 
the exterior of the berm to the top of the liner, which includes the freeboard depth of 2 feet. 



 

Operations, Maintenance, and Monitoring Plan 
Liberty Dairy Red Water Pond 2 November 2018 

2 Operations 
Red Water Pond will both be lined with a primary flexible membrane liner (FML) over a secondary 
geosynthetic clay liner (GCL). The liner system and other key components of the lagoon related to 
operations, maintenance, and monitoring are discussed in the following subsections. 

2.1 Liner Components 
The components listed below comprise the liner section. They are listed from the bottom layer to the 
top layer as follows: 

• A compacted soil base 
• A grid of geocomposite gas vent strips 
• A GCL secondary liner 
• A 60-thousandth of an inch (mil) high-density polyethylene (HDPE) primary liner 

The GCL will be placed over a compacted soil foundation, and the HDPE geomembrane will be 
placed directly on top of the GCL. 

The following measures will be taken to minimize the risk of the liner being punctured after 
installation: 

• Vehicle Traffic Restrictions. Following construction, vehicle traffic will not be allowed on the 
exposed liner system as follows: 
‒ BioFiltro BIDA System Uses. If operated for the BioFiltro BIDA system use, the lagoon 

bottom, lower sides and ramp will be covered with a protective geotextile fabric and 
geogrid. Light tracked vehicles (less than 4,000 pounds) may be used on top of the 
geogrid. Vehicle traffic on the exposed liner and use of heavier or wheeled vehicles is 
prohibited. 

‒ Manure Storage Uses. For manure storage uses, no vehicle traffic is required.  
• Perimeter Protection. A fence or barrier will be installed along the lagoon perimeter to deter 

access to the lagoon by animals, personnel, and vehicles. 
• Signage: Signs will be placed around the lagoon notifying individuals of liner protection 

requirements and vehicle traffic restrictions.  
• HDPE Rub Sheets (Manure Storage Uses). To support manure storage uses, rub sheets will 

be installed in a location on the lagoon designated for the floating agitator pump ingress to 
and egress from the lagoon. These sheets will be installed on the primary liner from the edge 
of the anchor trench, downslope, and along the bottom of the lagoon. Rub sheets are 
anticipated to be made of smooth 40-mil HDPE liner and will be installed one on top of the 
other. These rub sheets will not be installed for the lagoon while in use with the BioFiltro BIDA 
system. 
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• Agitator Tether Lines (Manure Storage Uses). When in the lagoon, the floating agitator 
pump will be secured in place with the use of tether lines anchored to designated points 
beyond the crest of the lagoon. 

2.2 Cleanout System (Manure Storage Uses) 
If used for liquid manure storage, Red Water Pond will be equipped with a floating pontoon agitator 
pump that will convey liquid and solids from the lagoon for use in field fertilizer application during 
the irrigation season. The pump connects to an aboveground irrigation network to convey lagoon 
contents to various application fields, depending on the need. The pontoon system was selected to 
eliminate the need to deploy other pump systems by vehicles on the liner. 

HDPE rub sheets installed in a designated area of the lagoon from the edge of the anchor trench, 
downslope, and onto the bottom of the lagoon will be used to protect the primary liner as the 
agitator enters and exits the lagoon or as the lagoon is emptied. Prior to emptying the lagoon, the 
agitators will be positioned directly above the rub sheets so the pontoons safely rest on the rub 
sheets when the lagoon is empty. The agitator will be tethered to the lagoon embankments per 
manufacturer specifications. 

To confirm that the agitators are positioned along the rub sheets alignment for ingress to or egress 
from the lagoon, the rub sheets will be located between two vent system pipes along the lagoon 
perimeter at Red Water Pond; these pipes may be painted or otherwise marked to indicate the 
location of the rub sheet alignment. To ensure that the agitator is positioned above the rub sheet 
along the bottom of the lagoon, tethered lines of measured length from designated anchor points 
will be documented. 

2.3 BIDA System Maintenance (Manure Treatment System Uses) 
If used for operation of the BioFiltro BIDA system, geotextile and geogrid layers will be placed on the 
lagoon liner prior to assembly of the BIDA system. That system includes layers of pallet spacers, drain 
rock, and wood chips.  

Routine maintenance of the BIDA system will include tilling the upper portion of the wood chip layer 
with small track-mounted equipment, maintaining liquid manure sprinklers, and treating manure 
liquid extraction lines. Earthworm castings will be harvested on an ongoing basis from the upper 
portion of the BIDA system. The castings harvesting will be performed using a combination of heavy 
equipment placed outside the lined Red Water Pond and smaller track-mounted equipment (total 
weight less than 4,000 pounds). The use of this equipment was evaluated in the design of the lagoon 
lining system.  
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If the BioFiltro BIDA system is removed from the lagoon, the wood chips and drain rock will be 
removed in the same manner as the earthworm castings. The pallets, sprinklers and other treatment 
equipment will be removed by hand or with the assistance of heavy equipment operated outside of 
the lined area. The geogrid and geotextile layers will be removed, and the liner will be cleaned, 
inspected, and electronically tested (see Section 3.24) prior to returning the lagoon to manure 
storage service.  
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3 Inspections, Leak Detection Monitoring, and Action Levels 

3.1 Routine Visual Inspections 
Routine inspections will be performed by Dairy personnel on a weekly basis. Weekly post-
construction inspections will begin on the date the newly lined lagoon begins to receive liquid 
manure. Routine inspections will include visual inspections of the following: 

• The liner for evidence of slumps, bulges, or whales 
• Damage to the liner (e.g., holes, tears, or damaged seams) 
• The perimeter of the lagoon, looking specifically for signs of access from animals or workers, 

damage to fencing/barrier, presence of trees or vegetation, wind damage, or rodent activity 
• The embankments, looking for signs of erosion 
• The protective fence or barrier and signage 
• Inlet and outlet piping to check for obstructions or damage 
• Accumulation of solids in the lagoon 
• Gas venting piping to check for obstructions or damage 

The Inspection Forms in Appendix A will be completed and retained after each inspection at the 
lagoon. See Section 4 for maintenance requirements. 

3.2 Liner Monitoring 

 Construction Quality Assurance Monitoring 
During construction, liner seams will be tested to verify that they have been properly installed and 
have no leaks. Details on the construction quality assurance tests and action items that will be taken 
if the test fails are described in the Construction Quality Assurance Plan (Anchor QEA 2018a) and 
Technical Specifications (Anchor QEA 2018b). The lagoon installer will provide an installation warranty 
that the liner at each lagoon will not leak within the first 2 years of operation. 

 Post-Installation Monitoring 
After installation and prior to commencing operations at Red Water Pond, a bare line puddle survey 
(ASTM International [ASTM] Method D-7002-16) will be conducted to determine if any leaks are 
present. For this survey method, a custom-made roller squeegee system (or puddle probe) with 
sprayers is used to roll along the surface of the exposed liner to detect leaks. When a penetration, 
defect, or damage on the geomembrane is encountered, the water sprayed from the puddle probe 
completes a circuit. This connection, or anomaly, is translated through a high frequency audible tone 
that notifies the technician. The technician will further investigate this targeted area to pinpoint the 
exact location of the anomaly. If potential leaks are identified, they will be marked out for a qualified 
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contactor conduct repairs according the Construction Quality Assurance Plan (Anchor QEA 2018a) 
and Technical Specifications (Anchor QEA 2018b). 

 Yearly Internal Visual Inspection 
Once per year, Dairy personnel will conduct an internal visual inspection of the exposed portions of 
the lagoon side slopes. The condition of the upper HDPE liner will be inspected for punctures, tears, 
or other indications of damage or leaks.  

Results of the annual internal inspection of the upper liner will be submitted to EPA in the monthly 
progress report within 2 months of completion of the inspection. If one or more leaks are identified, 
the type and location of the leak(s) will be reported, along with the schedule and approach for leak 
repair. Repairs will be conducted by a qualified liner installer and will generally involve welding a 
patch over the affected area and verifying the completeness of the repair using a vacuum test. 

During BioFiltro BIDA system operations, the floor and lower sides of Red Water Pond will be 
covered with BIDA system components. The annual visual inspection will still be performed during 
this time but will be limited to the exposed portions of the liner.  

 Periodic Electronic Testing 
To supplement the results of weekly and yearly visual inspections, electronic testing of the upper 
HDPE liner will be performed once every 2 years. Survey methods will depend on the condition of the 
lagoon at the time of testing. Regardless of the level of liquid manure in the lagoon at the time of 
inspection, the full extent of the lagoon bottom and sides of the upper geomembrane liner must be 
tested for leaks during the inspection.  

The fastest survey method in terms of coverage and time is the bare-geomembrane water puddle 
survey described in Section 3.2.2 and illustrated in Plates 1 and 2 (ASTM Method D-7002-16). This 
type of survey is suitable for new lagoons and for empty lagoons that have been cleaned of 
accumulated manure deposits and then allowed to dry. Where necessary, cleaning of residual 
manure can be performed by pressure washing to remove manure or other solids that are thick 
enough to prevent moisture and electrical penetration during the puddle test. The condition of the 
liner at the time of testing shall be documented with photographs. Liners that cannot be cleaned 
sufficiently to support the puddle survey method can be tested (once submerged) using ASTM 
Method D-7007-16. 

The puddle survey can also be used in partially filled lagoon (alongside ASTM Method D-7007-16) to 
survey the portions of the liner above the level of the pond contents.  

During these surveys, grounding rods are placed outside the lagoon, and a squeegee system with 
water sprayers and a roller is applied to the exposed liner. The squeegee system is connected to a 
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portable water source such as a water truck. When a leak is encountered, the electricity in the water 
applied via the squeegee connects to an earth ground. This signal is identified by a leak detector box 
that registers the change in connectivity. Once a leak has been confirmed, its location is marked for 
repair.  

Plate 1  
Graphic from ASTM Method D-7002-16 Illustrating the Elements of a Liner Integrity Survey 
Performed Using the Puddle Survey Method 

 
 

Plate 2  
Example of Puddle Survey Sending Unit (Left) and Equipment in Use (Right) 

  
 

If the liner is covered or partially covered by liquid or solids, the electronic survey of the submerged 
portion shall be performed consistent with ASTM Method D-7007-16. The equipment used with that 
method varies depending on the lagoon condition as follows: 

• Tow Surveys. The tow survey method is appropriate when the liquid level in the 
impoundment is greater than 32 inches or if a high amount of sediment is present. Survey 
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personnel and an assistant stand on opposite banks of the lagoon and drag a floating sensor 
across the lagoon (Plate 3). The distance to the defects are measured and documented. They 
are also referenced to a mark on the nearest respective side slopes. 

• Wading Survey. The wading survey method is suitable when the liquid level in the lagoon is 
approximately 6 to 32 inches at the shallowest end of the cell. Survey personnel wade in the 
liquid using a “probe stick” and scan the floor area (Plate 4). The defects are pinpointed and 
marked by using weighted bags with floats attached by a string. The defects are also marked 
on the slopes as a second reference point. 

• Submerged Side Slope Surveys. The side slope of an impoundment may be surveyed by 
using a probe stick. Survey personnel stand on the slope near the water line and scan the side 
slopes down to the toe line. The leaks are documented and marked on the side slopes with a 
reference direction and distance. 

Plate 3  
Example of Tow Survey Operator Pulling a Floating Sending Unit Across a Lagoon (Left 
Photo Courtesy of Beyond Leak Detection; Right Photo Courtesy of HGI Geophysics) 
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Plate 4  
Graphic from ASTM Method D-7007-16 Illustrating the Elements of a Liner Integrity Survey 
Performed Using the Wading Survey Method 

 
 

For partially filled lagoons tested with ASTM Method D-7007-16, the upper freeboard portion of the 
liner will be surveyed using ASTM Method D-7002-16. The freeboard portions of the liner will be 
cleaned of manure accumulations and allowed to dry prior to conducting the survey. Personnel 
performing the survey will generally operate the equipment from the sides of the pond but shall use 
appropriate fall protection devices if personnel access within the pond is required. Personnel will also 
control water application rates to avoid contact between the applied water and the lagoon contents.  

During operation of the BioFiltro BIDA system, liner testing will be performed using a combination of 
ASTM Method D-7007-16 and ASTM Method D-7002-16 as follows: 

• Testing of Lagoon Bottoms and Lower (Covered) Sides. ASTM Method D-7007-16 will be 
used to test the integrity of the covered liner system. The methods will be the same as for a 
wading survey. However, to bridge the air gap present at the base of the pallet layer, liquid 
levels in the base of Red Water Pond will be raised by adjusting the treated manure extraction 
pump elevation. Following completion of the test, the liquid level will be returned to normal 
by lowering the treated manure extraction pump elevation.  

• Testing of Exposed Sides. Testing of the exposed lagoon sides will be performed using 
ASTM Method D-7002-16 as described in the previous bullet point.  

Results of electronic testing of the upper liner will be submitted to EPA in the monthly progress 
report within 2 months of completion of the testing. If one or more leaks are identified, the type and 
location of the leak(s) will be reported, along with the schedule and approach for leak repair. Repairs 
will be conducted by a qualified liner installer and will generally involve welding a patch over the 
affected area and verifying the completeness of the repair using a vacuum test. 
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4 Post-Construction Maintenance 
Periodic draining and cleanout to remove liquid and suspended solids from Red Water Pond will 
occur for crop fertilization and as necessary for liner maintenance.  

4.1 Regular Maintenance 
To minimize issues (e.g., tearing and punctures) to the lagoon liners, appropriate operating 
procedures will be implemented. Operations and maintenance activities will include, but are not 
limited to, the following: 

• Maintain pumps, agitators, piping, valves, and other electrical and mechanical equipment in 
good operating condition by following the manufacturer's recommendations. 

• During operation of the BioFiltro BIDA system, maintain compliance with vehicle access 
restrictions and maintain the BIDA system equipment.  

• Maintain fencing or barriers and/or warning signs to the lagoon by unauthorized personnel, 
vehicles, and animals. 

• Repair damage to the lagoon, embankments surrounding the lagoon, or any appurtenances. 
• Remove debris within the lagoon that may cause damage to equipment or the liner system. 
• Eradicate or remove rodents or burrowing animals that can damage the liner systems. 
• Apply insect control measures per manufacturer's recommendations and precautions. 

Weekly inspections, as described in Section 3.1, will include visual inspections of these items. 

4.2 Liner Replacement 
HDPE geomembrane and GCL manufacturers indicate that the products have a typical lifespan of 
20 to 30 years, depending on exposure, slopes, operations, and construction. As the liner system 
ages, more frequent repairs are expected. The need for liner replacement will be determined by the 
Dairy based on the manufacturer’s specifications and criteria, the frequency of leaks as determined 
by liner integrity monitoring, and/or the results of visual inspections of the liner system. 
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5 Reporting 
The Dairy will prepare a Lagoon Maintenance Report after each calendar year of operations 
(Appendix A). That report shall be submitted to EPA along with the Annual Report (by March 1 of 
each year). The Lagoon Maintenance Report will summarize the lagoon operations and maintenance 
activities that occurred during the year, including the following:  

• Summary of routine visual inspections 
• Results of annual internal inspections 
• Results of periodic electronic testing (every 2 years) 
• Other response actions conducted to repair any identified leaks 

All leaks will be repaired as soon as practicable after detection but in no case more than 6 months 
following detection. 
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Appendix A  
Example Inspection Forms 



Lagoon 
Details of Lagoon Cleaning 

(if applicable)
Personnel Conducting 

Inspection
Inspection 

Date Depth of Liquid Depth of Solids Leak Detection Method
No. of Leaks 

Located Location of Leak(s) Date of Repairs 
Personnel Conducting 

Repairs

LIBERTY/H&S BOSMA DAIRIES LAGOON ELECTRONIC INSPECTION FORM DATE:

Liberty/H&S Bosma Dairies Electronic Inspection Form Page 1 of 1



NAME: 

Lagoon Perimeter Banks Inlet and Outlet Fence and Signs Solids Inside Liquid Level Action Items

LIBERTY/H&S BOSMA DAIRIES LAGOON VISUAL INSPECTION FORM DATE:

Liberty/H&S Bosma Dairies Electronic Inspection Form Page 1 of 1
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