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



 



 





 



 





 







 



     
































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
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









 
 



 
 

 

 

 





















Sue_B
Rectangle

Sue_B
Rectangle






Sue_B
Rectangle


Sue_B
Rectangle
















Sue_B
Rectangle


Sue_B
Rectangle




























 







   



 













 











  



  

 

   

























































 



























 










































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
























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Plans, Specifications, and O & M manual for: 

8-ft Concrete Pit Manure Storage Area

Prepared for: 

Duane Dirkes 
13266 Co. 95 
Sauk Centre, MN 56378 

Location: 

Section 8 
Township 127N 
Range 34W (Little Sauk) 
Todd County, Minnesota 

Prepared By: 

Anez Consulting, Inc. 
1700 Technology Dr. NE 
Suite 130 
Willmar, MN 56201 
320-235-1970

I hereby certify that this plan, specification, or report was prepared by 
me or under my direct supervision and that I am a duly Registered 
Professional Engineer under the laws of the State of Minnesota. 

_______________________________ 3/14/2025 
Michael G. Nelson P.E.  Date: 
Registration No. 26807 
My Registration Expires June 30, 2026 

1700 Technology Drive NEW, Suite 130, 
Willmar, MN 56201 
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01000 QUALITY ASSURANCE AND CONTROL PLAN FOR CONCRETE 
MANURE STORAGE STRUCTURES 
 
Construction quality assurance and control (QAC) involves a commitment by all involved to use 
quality materials and perform the best possible workmanship. 
 

A. OWNER shall schedual pre-construction conference of the Owner, Engineer, Excavator, 
Conrete and Electrical Contractors at least 5 days prior to starting excavation for concrete 
manure storage facilities. 

 

B. OWNER shall keep a diary (in spiral bound notebook) of when these tasks are done: 
  
1. Distribute full set of  plans and specifications to concrete, excavating, and plumbing 

contractors and ready mix and pre-cast suppliers. 
 

2. Arrange for pre-construction conference. 
 

3. Notify engineer, 3 days before starting construction. 
 

4. Notify permitting agency (MPCA or County) 3 days before starting construction. 
 

5. Notify engineer, when excavation is complete       
compacted to 95% standard proctor free of organic material, rocks, stones, sticks, or 
               
material is allowed in the subgrade. 
 

6.  
 

7. Notify engineer when anchor trench is excavated and prior to liner material placement. 
 

8. Notify engineer when all forms and reinforcing steel is in place prior to concrete pour. 
 

9. Notify permitting agency (MPCA or County) within 3 days following completion of IBP 
storage construction. 
 

C. ENGINEER will conduct inspections during construction. 
 

D. READY-MIX CONCRETE PLANT shall receive copy of Section 03000 before bidding.  Batch 
tickets returned to the plant shall show amount of any additives and/ or water added at the 
job site.  Ready -Mix plant shall keep batch tickets. 

 

E. TEST CYLINDERS shall be filled by an ACI Level-1 certified technician or Testing Lab 
designated by the Engineer.  See Section 03000. 

 

F. ENGINEER shall conduct final inspection and submit construction report to Owner and the 
permitting agency (MPCA or County). 

 
G. A FINAL CONSTRUCTION REPORT will be prepared by the engineer after completion of 

construction.  The report shall include the name and qualifications of the inspector, completed 
inspection forms as supplied by MPCA and construction contractors certification forms as 
supplied by MPCA.  The owner shall be responsible for obtaining and providing these items 
to the engineer for incorporation into the report. 
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01300  DESIGN CHANGES 
 
Design changes must be approved in writing by both the Owner and Engineer before proceeding 
with the work.  Some design changes may also require MPCA, COUNTY or NRCS approval. 
 
01400 SITE SURVEY 
 
The Contractor shall be responsible for layout of the work.  Bidders must visit the site and 
acquaint themselves with existing conditions. 
 
01500  SUBSURFACE INFORMATION 
 
Any available data concerning subsurface material or conditions which is based upon test borings 
has been obtained by the Engineer for his own use in designing the project.  Its accuracy or 
completeness is not guaranteed by the Owner or Engineer and in no event is it to be considered 
a part of the contract plans or specifications.  Contractors must assume all risks in excavating for 
this project and shall not be entitled to rely on any subsurface information shown on the drawings. 
 
02100  EARTHWORK 
 
A. This section applies to earthwork for drives, buildings, embankments, stormwater 

basins and parking areas. 
 
B. Remove 1' of top soil under drives, buildings, embankments and parking areas.  Save top soil 

for finish grading. 
 
C. Fill shall be native material, without organic matter.  Any course grain soil used for fill shall be 

covered with a minimum of 2 feet of fine grained soil, except under building floors.  Fill for 
buildings and embankments shall be compacted to 95% of maximum standard density. 

 
D. Building subgrades shall be prepared to the elevation shown on the plans, extending out 

beyond the building lines a minimum of 5' in cut areas and 10' in fill areas.  Finished side 
slopes in cut and fill areas shall not be steeper than 3H:1V, but 5H:1V is preferred. 

 
E. Subgrade for drives shall be crowned 1/2" per foot.  The subgrade for parking and drive areas 

shall consist of minimum of 2' of fill compacted to 95% maximum standard density.  Shoulder 
of road and drive subgrades shall be minimum of 2' higher than bottom of ditches.  The side 
slopes of roadside ditches shall not be steeper than 3H:1V, but 5H:1V is preferred. 

 
 
F. Base course for drives shall be 6" thick, compacted to 95% maximum standard density.  The 

base course shall be at least 50% crushed rock with or without gravel, plus sufficient binder 
for stabilization (PI= 4 to 9 and LL<35). 

 
G. Diversion ditches shall be constructed to keep surface water out of earthen basins and away 

from buildings.  Minimum depth shall be 1'.  Side slopes of diversion ditches shall not be 
steeper than 3H:1V, but 5H:1V is preferred. 

 
H. Finish grading on all areas to be planted to grass, including the top and outside slopes of 

earthen basin dikes, around buildings and other areas not paved or graveled, shall be 6" of 
top soil.  Backfill at building line shall be 6" below the inside floor level and sloped away for 
drainage.  Disk and smooth soil for planting. 
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I. Pollution Control:  No water which transports sediment resulting from earth moving, 
demolition or other construction activities shall be permitted to discharge into waters of the 
State of Minnesota or beyond the construction limits of the project.  The Contractor shall 
install diversions, silt fences and settling ponds as necessary to control erosion and sediment 
transport. 

 
J. Removal of water:  All excavations, fill, grading and embankments shall be maintained in a 

well drained condition at all times.  The Contractor shall have pumping equipment on site to 
remove water from trenches and earthen basins until completion of the earthwork and 
placement of the cohesive soil liner. 

 
K. Any over-excavation for concrete footings and slabs on grade shall be backfilled with 

compacted sand/gravel. 
 
L. Sand fill, for concrete slab floors, shall be placed in layers not to exceed 6" loose thickness 

and compacted with mechanical equipment to not less than 95% standard proctor density.  
Construction tolerances shall be 0.1 ft elevation and 0.5 ft horizontal measurement.  If there 
is any question concerning compaction, the Engineer may order compaction tests by a 
qualified testing firm.  Owner would pay for any testing, not the contractor. 

 
M. Do not backfill against concrete walls until the concrete has cured at least 7 days and all slat 

and slab floors and beams are in place to properly brace the walls.  Exercise caution when 
backfilling to bring up the level uniformly on all sides of tanks and pits.  Keep all heavy 
equipment and rollers back from the pit and tank walls a distance equal to the depth of the fill. 

 
02200   SEDIMENT CONTROL/EROSION PROTECTION 
 
A. Temporary erosion control in accordance with General Permit Authorization To Discharge 

Storm Water Associated with Construction Activity Under the National Pollutant Discharge 
Elimination/State Disposal System Program (CSW General Permit), Permit No. MN R100001 
shall be adhered until completion.  Contractor obtain coverage under the CSW General 
Permit and shall schedule installation of temporary erosion control measures as shown in the 
plans.  No water which transports sediment resulting from earth moving, demolition or other 
construction activities shall be permitted to discharge into waters of the State or beyond the 
construction limits of the project. 
 

B. A temporary rock construction entrance will be installed at locations of existing driveways to 
be used for site access.  Following construction of driveways and site roadways, new 
entrances will be used for material or equipment delivery.  Mud must not be tracked onto 
roadway and nor sediment allowed to leave the site. 
 

C. Contractor shall maintain all temporary erosion control devices as required in the CSW 
General Permit until they are no longer necessary, removed and coverage terminated.   

 
02210   EXCAVATION 
 
A. Excavation is unclassified, and includes excavation to subgrade elevations indicated, 

regardless of character of materials and obstructions encountered.  All excavations shall be 
completed to elevations indicated on the plan +/- .02 ft. (¼ in.). 
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B. Unauthorized excavation consists of removal of materials beyond indicated subgrade 
elevations or dimensions without specific direction of engineer.  Unauthorized excavation, as 

compact unauthorized excavations as specified for authorized excavations of same 
classification, unless otherwise directed by the engineer. 
 

C. When excavation has reached required subgrade elevations, notify the engineer who will 
make an inspection of conditions.  If unsuitable materials are encountered at required 
subgrade elevations, carry excavations 2 ½ feet further and replace excavated material with 
suitable soils.  Removal of unsuitable material and its replacement as directed will be paid on 
basis of contract conditions relative to changes in work. 
 

D. Slope sides of excavations to comply with OSHA Rules, local codes and ordinances having 
jurisdiction.  Shore and brace where sloping is not possible because of space restrictions or 
stability of material excavated.  Maintain sides and slopes of excavations in safe condition 
until completion of backfilling.   
 

E. Stockpile suitable excavated materials until required for backfill or fill.  Place, grade and 
shape stockpiles for proper drainage.  Locate and retain soil materials away from edge of 
excavations.  Topsoil shall be stockpiled in a location where placement at time of final 
grading is most efficient. 
 

F. Protect excavation bottoms against freezing when atmospheric temperature is less than 35 
degrees F (1 degree C).  Do not place concrete on frozen ground. 
   

G. Foundation excavations shall be free of loose material and standing water.  All excavations, 
fill, grading and embankments shall be maintained in a well-drained condition at all times.  
The contractor shall have pumping equipment on hand to remove water from trenches and or 
excavations or provisions for drainage until completion of the earthwork. 
 

02400  TRENCHING 
 

A. This section applies to installation of field and perimeter tile, culverts, sewer, recycle, force 
main and water supply pipelines. 
 

B. Foundation material for pipes shall be crushed rock.  Foundation material shall be furnished 
and placed below the sand bedding materials in the trench to a depth of 4" ONLY WHEN 
ORDERED BY THE ENGINEER.  Trench bottoms that become mucky on top due to the 
presence of water or workmen shall be stabilized at the CONTRACTOR'S EXPENSE.  
Granular foundation used as a trench dewatering aid will not be compensated. 

 
C.  Trenching and backfilling: 
 

Perimeter tile around concrete manure storage structures shall be installed by trenching with 
a backhoe or trencher.  Plow type machines shall not be used for installing perimeter tile near 
the area of proposed manure storage structures, because the plow will loosen the soil under 
the wall footing. 
 
Method-1:  Trenching by backhoe:  Trench width shall allow a minimum of 3" space on each 

side of pipe for placement of backfill.  Backfill and compact by hand at sides and minimum 
of 6" over the pipes with pit run sand/gravel, which passes a 3/4" screen.  For the 
remaining depth of trench, backfill with native material, except do not use material 
containing rocks or lumps larger than 4".  Place the fill in layers not exceeding 4" in loose 
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depth and compact to 100% of standard proctor density.  Excavation shall be provided in 
the trench bottom for pipe bells, so that pipe is uniformly supported along its length. 

 
Method-2:  Installation of tile by plow or trencher:  When trench width does not exceed 12", 

the sand/gravel envelope and compaction of backfill is not required, except where lines 
pass under other pipelines, buildings, dikes and drives, then compact backfill to 95% 
standard proctor density. 

  
D. Existing tile lines intercepted during trenching for the perimeter tile system shall be removed 

from within the basin area bounded by the perimeter tile trench.  Existing tiles shall be 
connected to a suitable by-pass tile system.  The area where existing tiles are removed shall 
be backfilled and compacted as indicated in Methods 1 and 2 above. 

 
E.  Backfill around manholes shall be placed in layers not to exceed 6" loose thickness and 

compacted to 95% standard proctor density. 
 

I. All pipelines, except sewers, shall be installed at least 6' deep and 7' deep under 
drives and bare-ground areas, to prevent freezing. 

 
II. Water supply pipelines shall be at least 10 feet horizontal distance from other 

parallel pipelines.  Never place water supply pipelines in same trench with other 
pipelines.  Water supply lines shall not pass thorough floor or walls of manure 
storage structures, below the high water line. 

 
02430  DRAINAGE SYSTEM 
 
The drainage system consists of culverts, perimeter drain tile around concrete and earthen basins 
manure storage structures and other drain tile shown on the plans. 
 
Drain tile shall be heavy duty perforated corrugated polyethylene plastic agricultural drain pipe, 
conforming to ASTM F405 or F667 and SCS 606.  The tile for the earthen basin perimeter and 
French drains shall have a fabric sleeve. 
 
A. Culverts shall be steel, reinforced concrete or dual-wall corrugated polyethylene pipe.  Steel 

culverts shall be galvanized of 0.064" minimum thickness with bolted band connections.  
Concrete pipe shall have tongue and groove ends.  PE culverts shall have sleeve connectors.  
All culverts shall be fitted with sloped flared ends. 

 
B. Tile outlets in ditches shall have a minimum of 10' of CMP.  When a flap gate is specified, it 

shall have water tight connection to the tile.  Tile outlets shall be fitted with a rodent guard. 
 
 
02500  SEPTIC TANK 
 
Septic tanks and drainfields shall be installed by a MPCA licensed septic tank installer.  Septic 
tanks and drainfields shall be located down slope and minimum of 150 ft from wells. 
 
All human waste, from urinals and water closets, shall go to a septic tank.  The effluent from the 
septic tank shall be discharged into the sewer system, waste pit, tank, earthen basin or approved 
drain field.  Waste waters from sinks and showers may go directly into a waste pit, tank or 
earthen basin. 
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02600 MANHOLES 
 
A. Manholes for sewer systems and pump stations shall be Class-II pre-cast tongue and groove 

concrete pipe with manhole steps.  Manholes shall have pre-cast integral bottoms. 
 
B.  All holes for pipes passing through walls and base and all joints shall be sealed water tight. 
 
C.  Manholes shall be fitted with lockable or heavy child-proof covers. 
 
02650  GRASS AND TREE PLANTING 
 
A.  The outside slope, top and inside slope, above the low water line of earthen basins, shall be 

planted to a short stem perennial grass.  The grass should be mowed regularly to discourage 
animals from burrowing into the dike. 

 
B.  Grass shall be planted on the top and both inside and outside slopes as soon as possible.  

The use of chopped straw mulch and hydro-seeding is recommended to establish grass 
cover.  After seeding, slopes shall be compacted with rubber tired roller or culti-packer. 

 
C.  DO NOT plant alfalfa, trees or shrubs on the dike top or slopes.  When deep rooted plants die, 

the decaying roots leave a tunnel which may start a leak in the dike.  Allow space for tractor 
and field cultivator between trees and toe of dike. 

 
02700  WATER WELLS 
 
Wells shall be located up-slope and a minimum of 100' from livestock barns and 150' from lots, 
septic tanks and drainfields, earthen waste storage basins and lagoons. 
 
 
02800  FENCE AND GATES 
 
A. Fence and gates shall be child and livestock proof to prevent unsupervised access.  Fence 

shall be a minimum of 6' high.  Provide 16' wide access gates for pumping equipment.  
Consider location that will provide access inside of fence for equipment, maintenance, grass 
mowing, etc. 

 
02900 SIGNS 
 
Post warning signs every 100-150' around open top earthen basin: "DANGER, DEEP WATER, 
KEEP OUT". 
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03000  CAST IN PLACE CONCRETE 
 
A. READY MIX CONCRETE shall meet requirements of ASTM C-94. 

 
CONTRACTOR shall give copy of this section to Ready Mix Plant prior to bidding. 
 
Concrete 28 day compressive strength, f'c, psi Aggregate, maximum 
Footings & Floors 4,000 2" 
Walls 4,000 1.5" 
Columns 4,000 1.5" 
 
Slump 3 - 6" 
Air entrained 5 - 7% 
Water:cement ratio 0.5 
 
Fly Ash, maximum 20% of cementious material 
Silica Fume, maximum 20% of cementious material 
 
The combination of fly ash and silica fume shall not exceed 35% of total cementious 
materials.  Fly ash and/or silica fume will increase resistance to sulfates and reduce 
permeability. 
CAUTION: fly ash slows setting, expecially in cold weather. 
 
To minimize shrinkage cracks in floors, minimize the amount of cement-water paste and 
maximize the amount of large aggregate.  The use of water reducing plasticizers is 
encouraged.  Contractor may order water reducing or other admixtures, except calcium 
chloride shall not be used. 

 
B. CONCRETE TESTING shall be performed by obtaining a representative sample from either 

the point of delivery or point of placement dependent upon saftey of the sampler.  Sample 
should not be from the beginning nor at the end of the load being delivered.  Slump, 
temperature, and entrained air content shall be recorded and results provided to the design 
engineer. 
 

C. TEST CYLINDERS shall be taken in sets of 3 for each 100 cyds of ready mix concrete.  
Either 6x12 or 4x8 cylinders may be used.  Test cylinders shall be filled by an ACI Level-1 
certified technician or Testing Lab designated by the Engineer.  Initial curing of the cylinders 
shall take place in a protected location on-site for a minimum of 24 hours. After the initial 
curing, one of the test cylinders shall be cured in a protected location for 28 days.  The 
remaining two cylinders shall be transported within two days to a licensed testing laboratory 
to be cured and tested at 7 days and 28 days.  These ASTM methods and standards shall 
govern:  Sampling, C-172;  Compression Test Specimens, C-31,  Compressive Strength,  C-
39;  Temperature, C-1064;  Slump, C-143 and Air content, C-231.  All concrete found to be 
defective (500 psi or more below the specified strength) shall be removed and replaced by 
the Contractor. 

 
D.  REINFORCING STEEL shall be deformed bars,  fy = 60,000 psi (Grade 60). 
 

Steel details for deformed rerods # 4 bars # 5 bars 
Bar bending radius, minimum 6d 3" 4" 
Lap splices, minimum 40d,= 20" 25" 
Bend around corner, minimum 24" 30" 
Rods through construction joints 30" 36" 
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E.  Steel reinforcement shall be tied and supported on chairs, bolsters, spacers and other 
devices.  In slabs, reinforcing steel shall be supported by flat-footed plastic rebar chairs.  
Dowels and rods extending through construction joints shall be secured in position against 
displacement before concrete is placed and shall be cleaned before subsequent pouring. 

 
G.   Preparation of Forms and Subgrade:  Prior to placement of concrete, the forms and subgrade 

shall be free of wood chips, sawdust, debris, standing water, ice, snow, extraneous oil, mortar 
and other harmful substances or coatings. 

 
H.  Forms shall be properly oiled and reinforcing steel shall be free of oil. 
 
I.   Excavations shall be made to the dimensions and elevations indicated on the drawings.  

Should excavation through error be carried to a greater depth or size than indicated or 
required, such additional depth or size shall be filled with concrete at the CONTRACTOR'S 
EXPENSE.  Bottom of excavations shall be level. 

 
J. Formwork shall conform to the shape, lines and dimensions of the members called for on the 

drawings.  All forms shall be true to line, plumb, level and with joints tight.  They shall be 
properly braced and of sufficient strength to carry the load as a liquid.  The formwork at grade 
line shall be tight to prevent run-out of concrete.  Nothing shall penetrate or damage the 
HDPE liner material. 

 
L.  Concrete shall be cured seven (7) days; by covering with burlap and wetting twice a day, 

covering with plastic sheet or using an approved liquid curing compound. 
 
M.   Forms shall not be removed from walls sooner than 24 hours cumulated time above 50F, not 

necessarily consecutive time. 
 
N. Defective concrete:  Before men, materials and equipment bring dirt onto new floor slabs, the 

shrinkage cracks shall be filled with mixture of masonry cement and water of medium 
consistency and brushed into the cracks with stiff brush.  Shrinkage cracking can be 
minimized by proper concrete mix and curing of slabs. 
 

O. Shrinkage cracks and honeycomb areas shall be repaired within 48 hours.  Cracks shall be 
filled with a mixture of masonry cement and water of medium consistency and brushed into 
the cracks with a stiff brush.  Honeycomb areas shall: 1) have loose stones hammered out, 2) 
be wetted by brushing in a watery paste of masonry cement;  3) and filled and sealed with 
mixture of masonry cement with sand.  Honeycomb where wall meets the floor are most likely 
to leak water clear through the wall.  Even the slightest amount of honeycomb near the floor 
must be repaired.  Tight forms and proper use of vibrator during placement of concrete will 
prevent honeycomb. 

 
P. Cracks are bound to occur in flat slabs.  Sawing of crack control joints in floor slabs is 

Owner's option.  All saw cracks must be properly sealed. 
 
03120 COLD WEATHER CONCRETE PLANS 

 
Any time the atmospheric temperature may be expected to drop below 40F during the 
delivery, placement or curing period, the following shall apply: 
 

A. The temperature of the concrete at the time of placing shall not be less than 50F nor more 
than 90F.  The temperature of water or aggregates shall not be more than 140F just prior to 
mixing with the cement. 
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B. When the minimum daily atmospheric temperature is less than 40F, concrete structures shall 
be insulated or housed and heated after placement.  The temperature of the concrete and 
surrounding air shall be maintained at not less than 50F nor more than 90F during the curing 
period. 

 
03140 HOT WEATHER CONCRETE PLANS. 

 
Anytime the combination of high temperature, low relative humidity and wind velocity will 
impair the quality of fresh concrete the following practices shall be employed: 

 
A. The contractor shall maintain the temperature of the concrete below 90oF during mixing, 

conveying and placement. 
 

B. The concrete shall be placed in the work immediately after mixing.  Truck mixing shall be 
delayed only until time enough remains to accomplish it before the concrete is placed. 

 
C. Exposed concrete surfaces which tend to dry or set too rapidly shall be continuously 

moistened by means of fog sprays or other means to maintain adequate moisture during the 
time between placement and finishing, and after finishing. 

 
D. Finishing of slabs and other exposed surfaces shall be started as soon as the condition of 

the concrete allows and shall be completed without delay. 
 

E. Formed surfaces shall be kept completely and continuously wet for the duration of the curing 
period (prior to, during, and after form removal) or until a curing compound is applied. 

 
F. Concrete surfaces, especially large flat work areas shall be covered as soon as concrete 

has sufficiently hardened and shall be kept continuously wet for at least 24 hours of the 
curing period.  This curing method shall be continued for the required curing period or until a 
curing compound is applied.  Flat slabs placed directly on clay soil, without sand base, are 
especially susceptible to surface shrinkage cracks because the surface dries faster than the 
lower part of the slab. 

 
04000   BASIN CONSTRUCTION 
 
A. Basin dike cores and bottom (not liner) shall be comprised of inorganic, cohesive material 

from the excavation, free of all rocks, stones, sticks and debris of any kind, with no particle 
     
.  Angular, sharp material is not allowed in the subgrade, 
regardless of diameter.   
 

B. The subgrade will be compacted to 95% standard proctor maximum density at the soils 
optimum moisture content to 4% above optimum moisture. A minimum of 10 
moisture/density tests will be required when shaping and compaction is completed and prior 
to liner installation. 
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04005 COMPACTED CLAY LINER 

A. The clay liner material shall be over excavated to a depth of 6 inches above the bottom 

of clay liner. 

B. Work and compact the existing clay soil to a depth of 6 inches prior to adding 

compacted clay fill material. This material will serve as a part of the completed clay liner 

thickness. 

C. Once completed, place additional compacted clay liner fill material so that the total 

compacted clay liner thickness that passes the permeability requirements shall be a 

minimum of 18 inches in thickness. 

D. Liner material shall be placed in no greater than 6-inch compacted lifts for machine 

compaction and four-inch compacted lifts for hand directed power tampers. 

Any layers, pockets, or seams of rock, gravel, or other permeable material encountered 

and not covered by at least 18 inches of compacted low permeability material shall be 

over-excavated and replaced with a minimum of 18 inches of well compacted low 

permeability material. 

F. No liner material shall be placed on frozen ground and no frozen material, roots, snow, 

sod, brush, or other perishable materials shall be used for the construction of the 

compacted clay liner. 

G. Over excavation areas shall be constructed as shown on the plans in order to construct 

the compacted liners. Over excavation quantities in the cut sections are calculated as 

follows: 

1. Main Barn  From the subgrade surface to the 1-foot fill line. 

2. Feed Pad  From the subgrade surface to the 3.5-foot fill line. 

3. All manure basins  From the finish grade surface to the 1-foot fill line. 

4. Item will be paid for by the Cut Cubic Yard (CY). Item is considered an 

established quantity and will not be measured. 
 
 
 H. Permeability Testing shall be completed at the completion of the construction to verify an 
adequate liner has been constructed. A permeability tube sample shall be obtained in the lagoon 
floor and sidewall. 

 

Law shall be met. 
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I. Density Testing shall be performed at 4/acre/ft. of liner thickness  
(min of 5/ft. of liner thickness) utilizing ASTM D6938, D2167, D5080, D2937, or D1556 standards. 
A minimum of 95% of the standard  proctor shall be achieved. 
 
 
04010   HDPE LINER AND REQUIRED SUBMITTALS 
 
A. The work shall consist of furnishing and installing a Textured, 60 mil HDPE liner and the 

necessary mechanical attachments as shown in the drawings or as specified herein.  
Submittal by the supplier from the manufacturer shall include a summary of material 
properties included in GRI Test Method GM13, Revision 14, dated January 6, 2016.   

B.     The liner, welding rod, gaskets, metal battens, clamps, embed channel, and sealant shall 
conform to the requirements stated in Geosynthetic Institute Specification, GM13-HDPE 
Geomembranes
recommendations and those shown on the drawings. Subgrade soils and their surface 
conditions shall conform to the requirements in this specification and as shown in the 
drawings. 

C. Liner material should be supplied as panels to the site on labeled rolls.  Labels shall identify 
the thickness, length, width, date of manufacture, unrolling instructions and identify any 
additional information deemed necessary by the manufacturer.  A liner panel layout shall be 
prepared by the supplier/contractor and submitted to the engineer.  Horizontal seams on the 
slopes will not be allowed.  Stagger transverse seams in the basin bottom. 

D.    Liner rolls shall be shipped to the job site in a manner not to damage the rolls.  The rolls shall 
be stored and protected from puncture, dirt, grease, excessive heat, or other damage.  They 
shall be stored on a prepared smooth surface (not wooden pallets) and shall be stacked no 
more than two rolls high. 

E. Minimum of three random samples of liner material delivered must be tested by an 
independent testing laboratory for thickness, density and tensile properties and reported to 
the engineer verifying delivery of the specified material.  The costs of these tests will be born 
by the supplier and contractor. 

F.  Contractor shall provide owner with liner warranty or performance bond on the liner 
installation.  The warranty or bond shall apply to appropriate items that may cause the liner 
to leak beyond the 500 gallon/acre/day standard, such as rocks, abrasions, settlement, 
seaming, construction technique, ice, etc. 

04020   HDPE LINER INSTALLATION 
 
A. Sub-grade soil shall be compacted to provide a firm, unyielding foundation for the liner.   The 

six inches of subgrade below the liner shall be of inorganic, free of all rocks, stones, sticks or 
debris of any kind with no material larger than 3/8 inch.  Not more than 50% by weight of this 
material shall be between 1/4 inch and 3/8 inch diameter.  Angular rocks or any other sharp 
objects regardless of diameter are not allowed in the subgrade.  Standing water or 
excessive moisture shall not be allowed. 

B. When excavation has reached liner elevation, soils will be inspected and sieve analysis 
completed to verify compliance with material specifications.  Standard Proctor Density will 



Page 14 of 20 

be determined and results used to verify subgrade compaction of 95% of standard proctor 
density. 

C. Subgrade will be graded and/or rolled to provide smooth surface for placement of liner to 
within +/- 0.2 feet of design elevations.  No abrubt changes in grade shall occur such as 
vehicular ruts or tracks. 

D. The anchor trench shall provide permanent anchoring for the liner and shall be in 


be excavated according to a daily schedule for liner installation.  It shall be backfilled 
incrementally as needed.  Backfill soil shall be compacted by rolling with rubber-tired 
equipment or a manually directed power tamper to provide a stable anchor trench for the 
liner. 

E. .  If no 


Liner rolls shall be deployed using a spreader bar assembly attached to a front-end loader 
bucket or by other methods approved by the liner manufacturer.  The liner shall be placed in 
the general direction of maximum slope.  All of the placed liner shall be adequately ballasted 
by ballast tubes as shown in plans to protect it from wind uplift forces. The liner shall be 
placed on a daily basis and seamed and secured by the end of the workday.  No 
construction equipment or vehicles of any type shall be allowed directly on the liner.  Liner 
panels will be overlapping according to manufacturers recommendation.  Overlap distance 
must be sufficient so that all seam tests can be performed as stated in the various test 
procedures.  All excess material after seaming must be trimmed and removed. 

F. The liner shall not be placed during fog, precipitation, in the presence of excessive winds, or 
in temperatures less than 50 degrees Fahrenheit.  The liner shall be loosely laid over the 
foundation with sufficient slack (about 2 percent) to accommodate thermal expansion and 
contraction encountered during construction.  Each panel shall be laid out and positioned to 
minimize the number and length of the geomembrane field joints and to be consistent with 
accepted installation practice. The methods used to place panels shall minimize wrinkles 
especially along field seams.  When necessary, a geosynthetic rub sheet will be used under 
the membrane to prevent damage when dragging or moving the panels. 

G. The primary method of seaming shall be hot shoe fusion welding.  Fillet extrusion welding 
shall be used for repairs, T-seams, and detail work.  Before fusion welding or extrusion 
welding, all areas that are to become seam interfaces shall be cleaned of dust and dirt. 
Seam joining shall not take place unless the sheet is dry and shall not be attempted when 
the ambient sheet temperature is below 45 degrees Fahrenheit or above 90 degrees 
Fahrenheit. 

I. Fillet extrusion weldingExtrusion welding equipment and accessories shall 
be approved by liner manufacturer.  To produce acceptable seams for the site-
specific condition, the extrusion welder shall be calibrated once per day at the 
beginning of each seaming period.  Seaming procedures shall be in accordance 
 

 
II. Seam overlapLiner panels shall have a minimum overlap of 4 inches for hot 

shoe welding and 3 inches for extrusion welding.   
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III. Seaming equipment and accessories: 

 Hot shoe welder, 110 or 220 volts 

 Extrusion welder, 220 volts 

 Grinder, 10,000 rpm, 4.5-inch side grinder with 80-grit discs 

 Generator, 6.5 kW, 110/220 volt output 

 Power cord, OSHA approved cords and twist-type plugs and connections 

 Vacuum box test equipment, approved by the liner manufacturer 

 Air pressure test equipment, approved by the liner manufacturer 

 Tensiometer, capable of performing quantitative shear and peel tests 

 
H. Seams that include folded edges (fish mouths) shall be cut out, overlapped and covered with 

a patch. 

I. All welds, and patches shall  meet the following seam strength requirements: 

I. Shear strength:  The seam when stressed perpendicular to the direction of the 
weld , should not underany condition fail before stretching and breaking of the 
liner panel adjacent to the weld.  Test Method ASTM D 3083 will be used to 
determine the extent of any damage and shear strength of any sample at yield 
will be no less than 90% of the sheet yield strength . 

II. Peel strenght: The seam when stressed in the 90 degree or 180 degree peel 
direction should not separate at the weld along the original contact area of the 
two liner panels or pieces.  The liner adjacent to the weld should stretch and 
separate from the welded seam before the weld breaks. 

04030   SEAM TESTING 
 

A. Nondestructive seam testing 
 

I. Monitor any pressure drops for 5 minutes.  A loss of pressure in excess of 4 
pounds per square inch or a continuous loss of pressure is an indication of a 
leak.  Terminate the test by relieving the pressure from the opposing end of the 
seam.  The pressure shall immediately drop to zero upon opening the opposing 
end of the seam.  If this does not occur, the seam channel shall be checked for 
obstructions and retested.  All defects shall be marked for repair. 
 

i. Air pressure tests shall be performed on all double-wedge fusion seams.  
The air pressure test equipment and procedures shall conform to this 
specification and the liner manufacturer's specifications.  Seal both ends 
of the seam to be tested.  Insert the pressure needle into the seam's air 
channel.  Pressurize the air channel through the needle to 25 to 30 
pounds per square inch. 
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ii. Vacuum box tests shall be performed on all extrusion welds. The 
vacuum box equipment and test procedure shall conform to ASTM 
D5641 and this specification and the liner manufacturer's specifications.  
Apply soapy water solution to the seam area to be tested.  The vacuum 
box, equipped with a transparent viewing window, shall be centered over 
the seam area and a vacuum of 3 pounds per square inch shall be 
drawn.  The seam area shall be visually monitored for any soap bubbles 
for 15 seconds.  Seam testing shall continue by overlapping a minimum 
of 3 inches between each test interval.  All defects shall be marked for 
repair. 

B. Destructive seam testing 

I. Shall be performed on all field seams.  Destructive seam testing will be 
completed on all patches and repair bonds as directed by engineer. 

C     All defective liner areas and bad seams shall be repaired and tested before the installation is 
completed. 

I. Tears, punctures, material defectsAll tears, punctures, and material defects 
in liner shall be repaired by installing a patch over the defective area.  Surfaces 
of the liner to be patched shall be cleaned before the repair.  To ensure proper 
bonding of the extrusion weld, edges of the patch material and the adjacent liner 
shall be properly abraded by a light grinding.  This operation shall be done no 
more than 15 minutes before the welding operation.  The abrasion shall remove 
no more than 10 percent of the material thickness.  All patches shall be of the 
same liner material and extend a minimum of 6 inches beyond the edges of the 
defect area.  All patches shall have rounded corners and shall be extrusion 
welded to the liner.  Alternatively, a bead of extrudate shall be placed over all 
holes that are less than 0.25 inch in diameter. 

II.          Seam repairAll failed seams shall be repaired by installing a cap strip over the 
entire length of failed seam.  The cap strip shall be of the same liner material and 
shall extend the failed seam a minimum of 6 inches in all directions.  
Alternatively, the seam along the upper flap can be extrusion welded to the liner 
along the entire length of the failed seam. 

04040   CONCRETE PLACEMENT 
 

A. Concrete placement for ramps and other appurtenances shall be in accordance to the 
drawings and specifications.  All reinforcement steel shall be placed on flat-footed plastic 
rebar chairs.  All rebar splices shall be fully tied to avoid loose ends.  On slopes, concrete 
shall be placed from the bottom of the slope to the top and have a low slump to prevent 
sloughing down slope during placement.  Only plastic shovels and internal vibrators shall 
be used to place concrete.  Metal shovels and rodding are not allowed.  Concrete forms 
shall be held in place by methods that avoid damaging the liner. 

B. Concrete used for construction of splash pads for inlet protection shall be a minimum of 4 
inches in thickness of concrete with a minimum 28-day compressive strength of 3,500 
psi.   
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C. Concrete used for construction of ramps and pads for access by agitation equipment 
shall be a minimum of 4 inches in thickness with a minimum 28-day compressive strength 
of 3,500 psi and placed as shown on the plans.  Concrete ramps shall begin at the 
outside top of the basin berm and extend a minimum of 20 feet into the basin. 

D.  

04050   MATERIAL/WORKMANSHIP WARRANTY  
 

A. A 5-year material and 1-year workmanship warranty shall be provided by the 
INSTALLER. 
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08800  OTHER WORK 
 
The Owner shall be responsible for putting child-proof fences around open top tanks and child-
proof covers on all sumps, pump out ports and providing and utilizing safety guard fences around 
pump outs when open. 
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Certificate of Acceptance of 
HDPE LINER Subgrade Surface by INSTALLER 

 
 
 
DESCRIPTION OF AREA TO BE CERTIFIED:   Earthen Manure Runoff Basin   
 
LOCATION:            
 
PROJECT:            
 
ADDRESS:            
 
The undersigned,      certifies that he is a representative of  
    , duly authorized to execute this certificate, that he visually 
inspected the subgrade surface described above on     and found the surface 
to be acceptable for installation of the earthen clay liner. 
 
This certification is based on observations of the surface of the subgrade only.  No sub 
terrain inspections or tests have been performed and     (company) 
makes no representations or warranties regarding conditions which may exist below the 
surface of the subgrade. 
Date:        Signature:      
Name:        Title:      
 
 
CERTIFICATE COMPLETED BY CONTRACTOR:  CERTIFICATE RECEIVED BY      

OWNER: 
 
Date:       Company:     
Name:       Name:      
Signature      Signature     
Title       Title:      
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OPERATION AND MAINTENANCE PLAN 
 
 
A plan for operation, inspections, and maintenance of the manure storage area should be 
followed to ensure the quality of the existing pit. 
 

A. Pit Inspections & Maintenance: 
 
1. Routine inspections should be made of the structure and its surroundings for 
leaks, deterioration of concrete, and embankments. 
2. Monitor the frequency of manure removal from the storage structure and note 
any significant fluctuations (an increase or decrease) in time between successive manure 
removal events. 
3. Control the level of the liquid manure inside such that the maximum operating 
depth is not exceeded. 
4. Records shall be kept explaining the type of defects, location, and repair 
methods. If any leaking is detected, contact your local MPCA office. 
5. Prior to initial manure loading, consult with the design engineer to determine the 
need for protecting the foundation and floor slab from freezing temperatures. It may be 
advisable to add water to the structure to prevent frost damage. It may also be advisable 
to obtain, and have analyzed, a perimeter tile water sample prior to the addition of 
manure to the structure. 
 
B. Perimeter Tile Inspections: 
 
1. Routine inspections of the perimeter tile outlets and inspection manholes should 
be done to ensure proper operations of the tile system. Follow your MPCA / County 
Livestock Permit requirements for the frequency of tile inspections and testing. 
 
2. The tile should be inspected for traces of manure, high flows in a dry period, 
broken tile, and anything else unusual. 

 
3. Records should be kept on the dates the tile was inspected, methods of 
inspection, and what was observed. If manure is observed in the tile, contact your local 
MPCA office immediately. 

 
 

End of Operation and Maintenance Plan 
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