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1.2. SCOPE OF SERVICES 

 

Mr. Jim Wysocki of Golden Sands , LLC requested Resource Engineering Associates, Inc. (REA) to 

prepare a Design Layout and Design Report for a manure storage system and feed storage runoff 

control systems to meet Wisconsin Department of Natural Resources (WDNR) NR 243 (WPDES 

permit) requirements for manure storage and handling.  The Scope of Services for the project 

included tasks as follows:  

 

 Prepare an existing conditions map of the proposed facility area identifying topography, and 

readily apparent site features; 

 

 Prepare soil logs and collect soil samples from borings in the proposed manure basin,  

solids/sand stacking area, future digester area,  and feed storage pad area to identify soil 

classification, soil moisture / saturation, percent fines (P200);  

 

 Prepare engineering drawings and design specifications for the manure and runoff handling 

system facilities including the manure storages and feed storage runoff control system; 

 

 Prepare a site grading plan and erosion control plan; 

 

 Prepare documentation to submit for a WDNR WPDES permit for manure storage and feed 

storage runoff handling. 

 

This design report includes a management assessment, site assessment, summary of design factors, 

and an operation and maintenance plan.  NRCS Conservation Practices referenced includes NRCS 

313, 629, and 634, See Appendix C. 

 

1.3. BACKGROUND 

 

The proposed facility is a new operation that will integrate dairy into the current irrigated 

potato and vegetable production cropland.  This proposal is environmentally–sized to allow 

for advanced manure handling and nutrient recycling systems. The facility is modeled after 

the Central Sands Dairy in Juneau County. 

 

Dairy crop production will enhance the sustainable farming methods of the current potato 

production systems. The practices will reduce wind erosion by utilizing limited tillage 

practices on the field corn silage crops and having multiple years in alfalfa production in each 

rotation.   

 

Reduced nutrient leaching will be attained by harvesting forages and using the recycled 

organic nutrients from the cow manure in the following crop years, greatly reducing the 

amount of commercial fertilizer applied each year.  The combination of forage crops and the 

application of recycled nutrients will increase the soil’s organic matter.   Runoff, while not a 

significant issue on these sandy soils, will be virtually non-existent due to the amount of 

surface residue and soil conditioning during forage production years.   

 

Pesticide use will be decreased due to longer rotations between potato crops and improved 

soil health, which allows integrated pest management systems to lower the insect and disease 

pressures.  In addition, forage crops generally utilize less pesticides than vegetable canning 

crops.  
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Upon installation of the digester in Phase II, irrigated agricultural land in this area will be 

transitioned to a more sustainable form of cropping and electrical generators in Phase II will 

produce electricity to power 1,400 homes as a ―green power‖ source 

 

 

1.4. PROPOSED DEVELOPMENT 

 

In general the new facility will include the following:   

 

Two free-stall barns—98’ x 1,553’ each 

Dry cow barn—113’ x 420’ 

Special needs barn—98’ x 428’ 

Milking parlor and holding area—92’ x 370’  

575’ x 390’ concrete pad for silage 

260’ x 100’ concrete pad and commodity building 

90’ x 176’ manure processing building (phase II) 

200’ x 200’ calf hutch area 

30,000,000 gallon concrete liquid manure storage basin (290’ x 315’ bottom) 

Two concrete manure solids storage pads - sand 82’ x 176’  and manure solids 172’ x 200’ 

Digester (Phase II) 

Five concrete tanks for soaker water collection 

Concrete tank for solids pad runoff collection 

500’ x 445’ hay storage area (not concrete) 

Scale station 

Two wells 

 
1.5. MANAGEMENT ASSESSMENT 

 
The purpose of the Management Assessment as identified in NRCS Practice Standard 313 is to 

determine options for manure and waste water handling and disposal.  The assessment is performed to 

explore options and to determine the purpose of storage components, available resources, manure 

disposal schemes, and waste characterization.  Issues included are as follows: 

 

Waste Characterization: The proposed dairy will have 3,400 milk cows, 600 dry cows, 300 heifers 

and 1000 calves.  Bedding for cows is planned to be sand.  The manure from the animals, except the  

calves, will enter a sand separator prior to entering a digester (once Phase II is implemented).  The 

bedded calf manure will be land spread when the pens are cleaned or stored on the manure solids pad.  

Digested manure solids will be separated with mechanical separators and the liquid portion of the 

manure will be stored in the proposed basin. Separated manure solids will be stacked on site prior to 

land application.   The processed liquid manure in the basin (once phase II is implemented) will be 

irrigated to cropland to be developed adjacent to the dairy.  Until Phase II is implemented,l manure 

will be land applied and incorporated.  Manure application will be based on crop nutrient needs.  The 

nutrient management plan is being completed by Frese Crop Consulting. 

 

Wastewater includes parlor/milkhouse wash water (7.65 g/c/d), silage leachate water (0.25 g/c/d) and 

sand separation water (0.5 g/c/d) for a total of 8.4 g/c/d  (Note: cows are based on milking cows) .  

Wastewater as outlined above is calculated as 28,560 g/d for the 3400 cows (8.4 gpd x 3400 cows = 

28,560 gpd). 
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The parlor water will be recycled to flush the parlor holding area, then will be pumped to the 

processing building before entering the digester.  Soakers will be used during months when the liquid 

can be irrigated to cropland, about 33,000 gallons per day (Average over 180 days). 

 

Manure and waste water calculations and manure basin sizing is presented in the spreadsheet 

presented in Appendix B. 

 

 

 

Table 1.  Summary of volume of waste to be stored. 

Animals Number
Manure 

(ft
3
/cow)

Bedding 

(ft
3
/cow)

Storage 

Days

Vol./Day 

(gal.)

Total Vol. 

(gal.)

Total Vol. 

(ft
3
)

1400 lb Milk 

Cows
3,400 2.5 0.0 180 64,089 11,535,955 1,542,240

1400 lb Dry 

Cows
600 1.9 0.0 180 8,527 1,534,896 205,200

Heifers 300 1.1 0.0 180 2,468 444,312 59,400

 wastewater 

plus sand 

rinse water

-- -- -- 180 27,710 4,987,800 666,818

Subtotal 102,794 18,502,963 2,473,658

solids & sand 

pad runoff
180 371,352 49,646

leachate from 

feed storage
180 149,600 20,000

feed storage 

runoff      

gallons

180 1,788,393 239,090

workpads 

outside barns
180 176,430 23,587

Total 

Manure & 

Runoff to 

Storage

20,812,308

soaker water 

to storage
33,000 5,940,000

sand 4300 0.45 90 174,150

manure solids 90 298,809  
See Appendix B for manure generation rates. 

Waste water generation rate calculations are as presented in the report.  See checklist for page 

reference. 

 

Land Base: The farm has approximately 6,112 acres of cropland owned, rented or in a land spreading 

agreement available to apply nutrients. 

 

Planned Storage Period: The planned storage period is 180 days for liquid manure.  Calculations 

indicate 192 days will be provided.   

 

Waste Handling & Transfer: Waste from the planned barns will be vacuumed by tankers and 

hauled to the processing building.   Five concrete transfer tanks are designed to hold soaker water that 
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is collected before it is pumped to the sand separator.  Wastewater from the parlor will be pumped to 

the sand separator. Separated sand will be piled on a pad for reuse or land application.   

 

Once Phase II is implemented, manure from the sand separator will go through an anaerobic digester.  

The digested manure will be separated using mechanical separators.  The solid portion will be 

temporarily stored on a contained concrete pad and the liquid portion will be pumped to a storage 

basin.    Manure will be field applied in accordance with a nutrient management plan prepared by 

others. 

 

Facility Waste Removal Methods:  Liquid manure accumulated in the storage basin will be irrigated 

as a liquid.  The owner will evaluate alternative custom pumps for emptying.  Separated solids 

manure will be land applied per the nutrient management plan.   

 

Storage Liner: The liner for the storage basins will consist of a concrete liner in accordance with 

NRCS 313 - Table 5 Concrete Liner Criteria for Impoundments. ―Water Tight‖ Concrete with 

waterstops. 

 

Access and Safety: Manure will generally be removed by pumping over the walls or embankments of 

manure storages.  Access to the main manure storage basin will be from a concrete ramp, but access 

is expected to be infrequent due to use of the sand separator, digester and solids separator.   The basin 

is to be fenced to limit access by cattle and for safety for workers and visitors.  Other storages will 

have safety railings installed as per owner’s direction. 

 

Labor & Equipment Needs:   The farm will employ laborers and purchase vacuum tank scrapers to 

collect manure and agitation and pumping equipment to empty storage basins. 
 

Odor, Aesthetics & Animal Health:  The site is located over ¼ mile from the nearest property 

owner or house. State Highway 13 forms the east boundary of the Dairy, a 200 foot setback from the 

east end of the barns is included in the design.  

 

As cows to stock the barn are initially brought in, the manure will be stored in the manure basin.  

Once the facilities are at 90% capacity, the facility plans to operate a sand removal and digester 

system to process the manure.  The solids will be removed and land spread during the growing 

season.  The separated liquid will be applied by irrigation. 

 

Expansion Considerations:   Expansion is not being considered at this time. 

 

1.6. SITE ASSESSMENT 

 

The purpose of the site assessment is to determine physical characteristics that may influence 

placement, construction, maintenance, and environmental integrity of the proposed storages. 

 

Location: The building locations, land elevations (topography), public road access, soil test boring 

locations, nearby property lines, are identified on Sheet C-100 of the plan set.  Adjacent properties in 

the section will be under common ownership by partners. 

 

Water Table Information:  Well Constructor Reports were obtained from the Wisconsin Geological 

and Natural History Survey (WG&NHS) for Wood County.  The closest well reports are from Section 

20 & 29 T21N R6E which are north and south of the proposed dairy.  The well logs list the depth 

from surface to normal water level ranging from 12-33 feet (12 feet seems to be in a perched water 

table condition, as the depth dropped substantially during pumping).   
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Water table data is consistent with a Water Table Elevation Map for Irrigable Lands Inventory (1981) 

also by the WG&NHS. The map shows the water table in the site area at elevations between 980 and 

990, with a gradient to the west, southwest.  The general surface elevation from the site survey is 

1004 msl; this suggests groundwater is 14 – 24 feet below the surface.  The well construction reports 

and WG&NHS map is presented in Appendix A. 

Soil borings collected on site identified water table depths ranging from 21.5 feet to 23.5 feet as 

presented in Appendix A. 

 

Test Boring Logs and Soil Test Results: Soil test boring locations are as identified on the Site 

Layout Map. Logs of the test borings are presented in Appendix A.  The data is summarized as 

follows: 

 Soil observations on site generally indicated the following: 

 0-0.5 feet, topsoil- Sand, dark brown, composed of roots, grass & tree residue; 

 0.5 -24 feet, poorly graded sand, some small gravel intermixed periodically. 

 

 Bedrock was not encountered in the test borings. 

 

 Watertable was encountered at an elevation ranging from 21.5 to 23.5 feet below grade.  

 

Sinkholes and other karst features:  Sinkholes or karst features are not believed to be on the site.  

The area is not known  to have karst features. 

 

Borrow Areas: Borrow for buildings and basins will come from the construction of stormwater 

basins and roads on site. 

 

Potential Discharge Impacts: Over filling such that over topping would occur would spill into 

proposed adjacent farm fields and depressions constructed on site.  

 

Floodplain Considerations 

 

Flood plain areas are not believed to be in or adjacent to the construction area.  This is supported by 

the Wisconsin DNR Water Viewer Map. 

 

 

2.0  FEED STORAGE LEACHATE AND RUNOFF CONTROL 
 

A silage feed storage pad is planned to be built east of the proposed liquid manure storage basin.  The 

facility plans to store silage in three to five piles on the pad.  Silage may produce leachate with 

nitrogen, phosphorus, BOD, and ammonia.  Silage will be covered with plastic, which will divert 

precipitation reducing the amount of potential leachate.  A leachate and runoff collection system is 

designed to collect runoff from the feed pad for up to the 25 year storm and transfer the runoff to 

storage. Silage pad runoff and leachate volumes are included in the waste storage design spread sheet. 

 

We believe the system design factors meet the objective of no discharge of pollutants, but 

management and experience will dictate specific operational needs.   

 

 

 

 



7 

 

2.1 LEACHATE COLLECTION SYSTEM 

 

The leachate collection system includes a sloping silage pad to the southwest corner, collection 

trenches on the south and west side of the pad, a collection tank with sump, pump with manual and 

automatic controls.  Leachate and runoff will flow to the collection trenches and flow to the collection 

tank where runoff will be pumped to storage. 

 

 

2.1.1 SITE CONDITIONS 

 

Soil Borings  

 

Borings 15, 16, 17, 21, 22 & 23 were logged to a depth of 12 to 15 feet in the area of the feed 

storage pad. Soil characteristics were similar to the rest of the site, as discussed in the site 

characteristics. Because of the sandy nature of the soils, the feed storage pad is planned to be 

of a ―water tight‖ concrete design. See Appendix A for boring logs.   

 

2.1.2 LEACHATE VOLUME 

 

The silage is intended to be stored at low moisture content, typically in the range of 30-35 

percent solids.  The leachate volume was calculated for the largest harvest anticipated (corn 

silage) as per owner.  The calculation is as follows: 

 

Calculation: 

 Weight of stored feed = 32,000 to 40,000 tons per year 

 Leachate volume = 40,000 tons * 0.5 ft
3
/ton

 
* 7.48 gal/ ft

3
 = 149,600 gallons 

  

Leachate volume is included in the waste storage design spread sheet.as wastewater. 

 

2.1.3 HYDROLOGY 

 

The feed storage pad area and collection trenches are approximately 240,000 ft
2
 in size.  

Runoff from the feed storage pad is included as runoff in the manure storage calculation. 

 

2.1.4 COLLECTION STRUCTURES 

 

2.1.4.1 COLLECTION TRENCHES 

 

The concrete collection trenches are designed to be ―watertight‖ and to collect the 

first flush of 0.1inches plus convey the 25yr 24hr storm to manure storage. 

 

2.1.4.2 COLLECTION TANK 

 

The collection tank is designed to be a poured in place watertight tank with sump.  

The tank and pump system will collect the first flush from the feed storage pad using 

a small pump, and additional runoff (up to the 25 year design storm) using a larger 

pump.  The pump system is proposed because gravity discharge to a vegetative 

treatment area would be difficult without significant fill.  

 

During a runoff event, the tank should be pumped within 24 hours to remove 

potentially odorous liquids and solids.  The pumps and pump controls should be 
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observed for potential maintenance needs, such that the system is functional for the 

next storm event.  

 

During freezing conditions the pump will need to be weather protected..    

 

 

2.2 GRADING AROUND THE FEED STORAGE 

 

Grading around the feed storage is designed for working access and to divert runoff away from the 

feed storage.   

 

3.0   SOAKER WATER COLLECTION 
 

During the summer months the dairy plans to utilize soakers to keep the cows cool.  Soaker water that 

does not evaporate or is not absorbed by solids in the alleys will flow toward the ends of the barns 

where liquids will drain into a reception trench located in an outside work pad.  The work pad and 

trench will collect excess soaker water as well as manure that may be tracked out of the barn.  The 

trench will flow to a concrete basin where it will be pumped to the digester.  There will be five of 

these basins; one at each end of the freestall barns and one at the end of the special needs barn (no 

soakers are planned for the dry cow barn). 

 

These basins will be ―watertight‖ concrete.  The basin inside dimension will be 10’ by 12’ by 8’ with 

a 2.5’ deep sump.  The Maximum Operating Level (MOL) will be 1.4’ from the top to address 

precipitation, the 25yr24hr storm event, and 1’ of freeboard.  Waste is planned to be pumped from the 

tanks to a collection line that runs from the tanks to the processing building.  Each tank will have a 

check valve between the tank and the collection line to protect against backflow. 

 

The dairy plans to operate the soakers when the temperature is above 70 degrees.  If the soakers are 

on May through September the historical average for those months have 125 days where the 

temperature is above 70 degrees.  If the soakers run half the time these days they will generate 47,412  

gal/day. 

 

Soaker water calculation 

 

Freestall Barn 

Soaker line length for freestall barns =1515ft 

Soaker spacing=8 ft 

Cycle= 2 min. on - 6 min. off 

Nozzle flow rate = 0.6gal/min 

4 rows of misters (for two barns) 

 

1515’/8ft x 4rows= 756 misters 

2min. on /8min. off  x12hr/day=3hrs/day (running) 

0.6g/min*60min/hr*3hrs/day*756misters=81,648gal/day 

 

Special Needs Barn (no soakers in dry cow barn) 

Soaker line length for special needs barn =490ft 

Soaker spacing=8 ft 

Cycle= 2 min on- 6 min off 

Nozzle flow rate = 0.6gal/min 
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490’/8ft  x 2 (alleys) = 122 misters (in barn) 

2min. on/8min x 12hr/day=3hrs/day (running) 

0.6g/min x 60min/hr*3hrs/day x 122misters=13,176 gal/day 

 

The WI NRCS wastewater spreadsheet indicates that half (50%) of the water used for misters goes to 

storage.  The balance would evaporate  (therefore water to be stored is calculated by multiplying by 

0.5). 

 

  81,648gal/day  

+  13176gal/day  

  94824gal/day (total applied)                        94,824gpd  x  0.5(collected ratio) =  47,412 gal/day 

 

The misters are estimated (by past experience) to operate about 125 days per season.  

47,412 gal/day*125 days = 5,926,500 gallons per season. 

 

Since 180 days of storage is intended,  storage is planned  over 180 days.  

5,926,500 gallons / 180 days = 32,925 gallons per day (round  to 33,000 gpd) 

 

Soaker water is included in the manure storage calculation spread sheet as part of the waste water 

number. 

 

4.0   SEPARATED SAND AND MANURE SOLIDS PAD 
 

4.1 SEPARATED SAND & WORK PADS 

 

Once the digester is constructed, before manure is pumped to the digester, the sand is planned  to be 

removed by McClanahan separators, Hydrocylones, and gravity settling.  The reclaimed sand will be 

stored on a 176’ by 82’ watertight concrete pad until it is able to be reused or field applied  (14,432 

square feet.  The dairy estimates sand use will be about 50 lbs/cow/day (110lb/ft
3
) or 0.45 

ft
3
/cow/day.   

  

Table 3.  Summary of volume of sand to be stored. 

Animals Number
Bedding 

(ft
3
/cow)

Storage 

Days

Vol./Day 

(ft
3
)

Total Vol. 

(ft
3
)

1400 lb Milk 

Cows
3,400 0.45 90 1,530 137,700

1400 lb Dry 

Cows
600 0.45 90 270 24,300

1000 lb 

Heifers
300 0.45 90 135 12,150

Total 1,935 174,150  
 

Stacking with  1:1 sideslopes and a compaction factor of 1.2 the volume on the sand pad will equate 

to a 28 foot high pile.  Runoff from the pad will flow into an adjacent basin to be pumped to the 

processing building to assist in sand separation. 

 

If the separated sand pad becomes full and sand cannot be reused or field applied sand will be stacked 

on the silage pad (runoff  is collected from the pad). 
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Rainfall from the working pads outside the barns will also be collected.  Five pads totaling about 

23,200 ft
2
, the rainfall runoff from these pads for 180 days of storage is about 176,430 gallons.  The 

work pads are included in the runoff  area. 

 

 

 

4.2 SEPARATED SOLIDS PAD 

 

Digested manure will enter a solid separator to separate the solids from the liquid portion to more 

economically handle the land application of the manure.  The solids will be stacked on a 200’ by 172’ 

watertight concrete pad (34,400 square feet) .  Stacking with 1:1 sideslopes and a pile height of 30 

feet the pad storage volume would be 298,800 ft
3
.  Digested manure solids are estimate to be 

generated at a rate of 132,865 lbs/day (66.5 tons/day).  If the manure solids density is 45 lbs/ft
3
 the 

volume produced is about 2,953ft
3
/day.  The storage pad will allow for about 90 days storage. 

Separated solids will be land applied in accordance with the farms nutrient management plan, or if 

necessary will be stacked on the feed pad (runoff controls are provided on the feed pad). 

 

Runoff from the pad will flow into an adjacent transfer tank basin to be pumped to the digester or 

storage (See below) 

 

 

4.3 SOLIDS & SAND STORAGE  RUNOFF BASIN 

 

Rainfall from the solids pads will be collected.  The pads total area is about 48,832 ft
2
, the rainfall 

runoff from these pads for 180 days of storage based on the Waste Facility Design spreadsheet is 

about 371,500 gallons (See Appendix B).  Some rain that falls on this pad will be absorbed by the 

separated solids and not runoff, but if minimal solids are stored the 371,000 gallons would need to be 

stored.  Runoff calculations are included in the manure storage spreadsheet based on the square foot 

area. 

 

The solids & sand pad basin will be a ―watertight‖ concrete basin with a 6:1 concrete ramp for access 

(occasional access is anticipated to  remove solids).  The basin inside dimension will be 98’ by 36’ by 

8’.  The Maximum Operating Level (MOL) will be 1.7 feet from the top to address precipitation, the 

25yr 24hr storm event, and 1’ of freeboard.  This provides about 18,400ft
3
 of storage for the 25yr 

24hr storm assuming no water is absorbed by solids.  The 100yr/24hr storm will fill the basin and 

back up into the solids pad. 

 

Runoff collected in the solids water runoff basin will to be pumped to the processing building.  

Accumulated solids can be removed with equipment via the ramp. 

 

 

5.0   LIQUID MANURE STORAGE 
 

The proposed liquid manure storage basin is located in the southeast corner of the site.   The basin 

location, dimensions and elevations are shown on Sheet C303 of the plan set.  The storage basin top 

elevation will be 1015.  Natural ground in the area of the storage basin is at an elevation ranging from 

approximately 1000 to 1004.  The bottom of the basin will be about 15 to 19 feet below the natural 

ground at an elevation of 985. 
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5.1 SITE CONDITIONS 

 

The soil characteristics are consistent across the site as discussed in Section 1.6.  Twelve soil borings 

(SB 1-12)were logged in the liquid manure storage basin footprint. Saturation was observed in the 

soil cores at depths ranging from 22 to 23.5 feet below grade. 

 

The data indicates separation to ground water is greater than 2 feet( as required in NRCS 313).  

Ground water separation is proposed to be confirmed during basin excavation (See Plans). 

 

5.2 CAPACITY 

 

The basin capacity is planned to be 30 million gallons plus a one foot freeboard and emergency 

capacity for a 25 year 24 hour storm (about 2 feet total). 

 

5.3 DESIGN 

 

The liquid manure storage basin was designed by REA in accordance with WI NRCS Conservation 

Practice Standard: Waste Storage Facility (313).  The basin is planned to have sloped-side walls and a 

concrete liner with waterstops.  The basin floor dimensions are 290’ x 315’.  The inner side wall 

slopes are 2.5:1 to accommodate concrete placement and the outer slopes were set at 3:1 to 

accommodate mowing.  The berm top width is 20’ to accommodate vehicle traffic. 

 

The maximum operating level (MOL) is elevation =1013.2 feet giving a one foot freeboard and 

storage for a 25 yr, 24 hr rainfall event above the maximum operation level.  The design fill height of 

the berm on the basin side is approximately 15 feet.  The top of berm elevation is increased 5 percent 

or 0.7 feet for settlement in accordance with NRCS 313. 

 

Manure will enter the basin from the processing building through a pipe above the top of the basin.  

The pipe will be covered with a minimum of 2 feet of soil and will be surfaced  with a concrete pad.  

The piping should be insulated to protect pipe from freezing in the winter. 

 

 

6.0   TIME SCHEDULE 
 

The objective is to begin construction in April 2013 and complete construction to start populating the 

barns by November 2013.  The silage pad construction will need to be completed first to allow for the 

storage of feed for the cows that will arrive in the fall. 

 

Phase II will begin once arrangements have been made for financing, regulatory approvals, and 

construction plans have been prepared and approved.  The digester is expected to be operable before 

the facility is 90 % of design capacity. 

 

Appendix D includes a pre-construction meeting form, Construction Observation  (Inspection) Plan, 

Qualifications of Construction Observer, Routine Inspection Checklist, and Operations and 

Management Plan.  These forms and Plans should be used during and after construction.  The Plans 

and Checklists should be updated on an annual basis. 
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Site Map 

Quad Map 

Wetlands Map 

Soil Borings Map and Boring Logs 

Soils Map and Soils Data 

Watertable Elevation Map 
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Legend

Wisconsin Wetland Inventory (WWI) maps show graphic representations of the type, size and location of wetlands in Wisconsin. These maps have been prepared from the analysis of high altitude imagery in conjunction with soil surveys, topographic maps, previous wetland inventories and field work. State statutes
define a wetland as "an area where water is at, near or above the land surface long enough to be capable of supporting aquatic or hydrophytic vegetation and which has soils indicative of wet conditions."  The principal focus of the WWI is to produce wetland maps that are graphic representations of the type, size and
location of wetlands in Wisconsin. Within this context, the objective of the WWI is to produce reconnaissance level information on the location, type, size of these habitats such that they are accurate at the nominal scale of the 1:24,000 (1 inch = 2000 feet) base map. The DNR recognizes the limitations of using
remotely sensed information as the primary data source. They are to be used as a guide for planning purposes. There is no attempt, in either the design or products of this inventory, to define the limits of jurisdiction of any Federal, State, or local government or to establish the geographical scope of the regulatory
programs of government agencies. Persons intending to engage in activities involving modifications within or adjacent to wetland areas should seek the advice of appropriate Federal, State, or local agencies concerning specified agency regulatory programs and jurisdictions that may affect such activities. The most
accurate method of determining the legal extent of a wetland for federal or state regulations is a field delineation of the wetland boundary by a professional trained in wetland delineation techniques.
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Soil Borings Map and Boring Logs 
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Soils Map and Soils Data 

 

 

 

  



Soils Map
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Map created on May 15, 2012

Legend

Wisconsin Wetland Inventory (WWI) maps show graphic representations of the type, size and location of wetlands in Wisconsin. These maps have been prepared from the analysis of high altitude imagery in conjunction with soil surveys, topographic maps, previous wetland inventories and field work. State statutes
define a wetland as "an area where water is at, near or above the land surface long enough to be capable of supporting aquatic or hydrophytic vegetation and which has soils indicative of wet conditions."  The principal focus of the WWI is to produce wetland maps that are graphic representations of the type, size and
location of wetlands in Wisconsin. Within this context, the objective of the WWI is to produce reconnaissance level information on the location, type, size of these habitats such that they are accurate at the nominal scale of the 1:24,000 (1 inch = 2000 feet) base map. The DNR recognizes the limitations of using
remotely sensed information as the primary data source. They are to be used as a guide for planning purposes. There is no attempt, in either the design or products of this inventory, to define the limits of jurisdiction of any Federal, State, or local government or to establish the geographical scope of the regulatory
programs of government agencies. Persons intending to engage in activities involving modifications within or adjacent to wetland areas should seek the advice of appropriate Federal, State, or local agencies concerning specified agency regulatory programs and jurisdictions that may affect such activities. The most
accurate method of determining the legal extent of a wetland for federal or state regulations is a field delineation of the wetland boundary by a professional trained in wetland delineation techniques.
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Watertable Elevation Map 

  







Well logs 

  























 

 

 

Appendix B – Waste Storage Calculations 

 

 

 

 

 

 

 

  







 

 

 

 

 

 

 

Appendix C - NRCS standards 

 

NRCS 313, Waste Storage 

NRCS 634, Manure Transfer 

NRCS 629, Waste Treatment 

 

 

 

  



 

 

NRCS 313, Waste Storage 

  





















 

 

NRCS 634, Manure Transfer 

  









 

 

 

NRCS 629, Waste Treatment 

 

  



























 
 

 

 

 

 

 

 

 

 

 

APPENDIX D 
 

PRE-CONSTRUCTION MEETING FORM 

CONSTRUCTION INSPECTION PLAN 

QUALIFICATIONS OF CONSTRUCTION OBSERVER 

ROUTINE INSPECTION CHECKLIST 

OPERATIONS & MAINTENANCE PLAN 

 



 

PRE-CONSTRUCTION MEETING  

 

A meeting shall be scheduled before construction to discuss construction 

schedules, plan details, construction specifications, and known site 

limitations.  The meeting should include the following: 

 
       Invited  Attended Not Attended 

 

 Owner______________________   ______ ______         _________ 

 

 County LCD_________________     ______ ______ _________ 

 

 Engineer____________________      ______ ______ _________ 

 

 _________________________      ______ ______ _________ 

 

 DNR ______________________     ______ ______ _________ 

 

 Excavator___________________      ______ ______ _________ 

 

 Concrete Contractor___________    ______ _______        ________ 

 

 Building Contractor____________ ______ ______ _________ 

 

 Geotechnical consultant________ ______ ______ _________ 

 

 Other______________________   ______ ______ _________ 

 

 Other______________________   ______ ______ _________ 

 

Items of discussion should include: 
 Review plans & specifications 

 Locate and observe benchmark 

 Discuss construction observation and which party is responsible for specific structures 

 Determine who and how construction staking will take place 

   Discuss soil material testing for sub-base and backfill 

 Discuss concrete thickness; rebar size, and spacing for reception tanks 

 Discuss waterstop and control joints for and reception tanks. 

 Discuss backfill material requirements for transfer pipes and reception tanks. 

 Discuss sub-base material requirements for basin and reception tank. 

 Discuss reinforcement and waterstop requirements for manure basin 

 Discuss reinforcement and waterstop placement for feed pad 

 

Other items discussed: 



 
 

 

CONSTRUCTION INSPECTION PLAN 
 
The form identifies specific construction features which should be documented to support  

conformance to the plans and specifications. 

 

The Contractor is responsible for means and methods to accomplish construction in 

accordance with the plans and specifications.  Construction observation by the engineer is 

not intended to be an exhaustive check or a detail inspection of the Contractor’s work but 

rather to allow the engineer to become generally familiar with the work in progress and to 

determine, in general, if the work is proceeding in accordance with the Contract 

Documents. 

 

Items to be observed and documented include the following: (Initial and date individual items 

as performed). 

 

CONCRETE LINED STORAGE BASIN: 
 

 Subgrade conditions: Document subgrade material and properties at select locations for 

conformance to the plans.  Document that contractor observed footing for conformance 

with the plans.  Document watertable separation. 

 

 Control Joints: Document control joints spacing for conformance to plans at select 

locations, and document weld and waterstop placement at select locations.  

 

 Concrete Liner: Document steel sizing/spacing, concrete thickness, and conformance to 

plans at select locations.  

 

 Safety Fence: Document safety fence placement 

 

 Seeding/Mulching: Document seeding and mulching for conformance to specifications as 

presented in the plan set. 

 

PIPE PENETRATIONS: 
 

 Manure transfer pipe: Document installation of pipe boots and seals at select locations for 

conformance to the plan and specifications.   

 

DRAINAGE: 
 

 Document post construction surface drainage and conformance to the plan. 

 

TRANSFER PIPES 
 

 Document manhole materials and placement for conformance to plans at select 

locations. 

 

 Document pipe materials and elevation conformance to plans at select locations. 



 

 Document watertight pipe joints for conformance with plans at select locations. 

 

 

 

RECEPTION TANKS 
 

 Subgrade conditions: Document subgrade material and properties at select locations for 

conformance to the plans.  Document that contractor observed foundation for 

conformance with the plans. 

 

 Control Joints: Document control joints spacing for conformance to plans at select 

locations, and document weld and waterstop placement at select locations.   

 

 Concrete Liner: Document steel sizing/spacing, concrete thickness, and conformance to 

plans at select locations.  

 

 Safety Fence: Document safety fence placement. 

 

 Seeding/Mulching: Document seeding and mulching for conformance to specifications as 

presented in the plan set. 

 

 

 

FEED STORAGE RUNOFF CONTROL  

 

 SETTLING BASIN/ TANK 
 Document concrete and tank placement conforms to plans. 

 Document tank specifications and pump installation conforms to plans. 

 

 LEACHATE/GRAYWATER TRANSFER PIPE 
 Document pipe materials and elevation conformance to plans at select locations. 

 Document watertight joints for conformance with plans. 

 

  



QUALIFICATIONS FOR CONSTRUCTION OBSERVER 
 
Construction observation personnel shall be under the supervision of Robert Pofahl, PE. 

 

Engineer personnel should obtain readily available construction material manufacturers 

tags, take photographs of materials listed, and collect data from contractors before, during, 

and after the project scoped activities are completed. 

 

The purpose of providing documentation is to document that the systems were installed 

according to the approved plan design. The Contractor is responsible for means and 

methods to accomplish construction in accordance with the plans and specifications.  

Construction observation by the engineer is not intended to be an exhaustive check or a 

inspection of the Contractor’s work but rather to allow the engineer to become generally 

familiar with the work in progress and to determine, in general, if the work is proceeding in 

accordance with the Contract Documents.   

 

REA staff expected to be assigned for construction documentation activities at Golden 

Sands Dairy project are: 

 

 Robert Pofahl, PE 

 Lee Elver 

 Dan Wierzba 

 

REA construction personnel shall be under the supervision of Robert Pofahl, PE. 

 
  



ROUTINE OBSERVATION CHECKLIST 

(MANURE BASIN AND TRANSFER) 

 
The manure storage basin, manure transfer system, manure transfer tanks and 

associated facilities should be observed at least annually for proper operation and 

durability to contain the manure and waste water.  For documentation purposes, the 

checklist below will provide a summary of observations.  If a yes response is given, 

identify the concern and propose and appropriate action. 

 

Date________________________ 

 

Observer____________________ 

 

Structure ___________________ 

 

Yes No 

□ □ Is the manure basin concrete liner in poor condition   (evidence of 

cracks or broken concrete)? 

 

 

□ □  Are the basin exterior slopes eroding or is there other evidence of   

failure?          

 

 

□ □ Are grades allowing clean surface water to flow into the manure 

basin? 

 

 

□            □ Is evidence of overtopping the manure storage basin or                 

leakage apparent? 

 

 

□ □ Is stormwater flowing away from the manure storage basin causing 

erosion or transporting manure residues? 

 

 

□ □ Is manure escaping or overtopping the manure transfer system? 

 

 

□ □ Is manure accumulation in the transfer tank? If necessary, prepare a 

plan for removal. 

 

 

Comments: 

  



ROUTINE INSPECTION CHECKLIST  

(FEED STORAGE AREA) 
 

The leachate collection and treatment system(s) should be observed at 

least monthly and every time it is manually cleaned for proper 

operation and durability to contain, convey, and treat the stormwater 

runoff and leachate from the feed storage area.  For documentation 

purposes, the checklist below will provide a summary of observations.  

If a yes response is given, identify the concern and propose and 

appropriate action. 

 

 

Date___________________ 

 

Observer__________________ 

 

 
Yes No 

 

□          □ Is the concrete in poor condition (evidence of cracks or broken 

concrete)? 

 

□         □ Are grades allowing clean surface water to flow into the treatment 

systems? 

 

□          □ Is there evidence of leachate flowing into clean water flowpaths? 

 

□          □ Is stormwater flowing away from the leachate collection systems 

causing erosion or transporting waste feed residue? 

 

□          □ Are solids plugging up or stopping flow to the pumps 

  

□          □ Is the transfer tank filled with sediment? 

 

□          □ Are the pumps and controls operating? 

 

 

 

Comments: 

  



 

OPERATION AND MAINTENANCE PLAN 

(MANURE BASIN AND TRANSFER TANKS & PIPES) 

 
Manure accumulated in the storage basin structure shall be removed bi-annually at a 

minimum as the basins are estimated to have 180 days of storage.  The accumulated manure 

stored in the basin is planned to be mixed and removed by pumping to injection equipment 

or to center pivot irrigation systems.  Manure is planned to be field applied in accordance 

with a nutrient management plan.  A nutrient management plan developed in accordance 

with NRCS 590 specifications is being prepared by others 

 

Routine Inspections 
Routine inspection of the manure storage basin and transfer system should be made at least 

bi-annually when the basin is emptied.  The check list as presented in the basin inspection 

checklist should be used to document conditions of the manure storage basin and transfer 

system.  Areas damaged by weather or equipment should be repaired as necessary. 

 

Basin General:  The manure storage basin should be observed for overall 

performance in containing manure residue in the basin and protecting against 

overflow or operational losses.  Safety practices should be observed and repaired as 

appropriate. 

 

Manure Transfer System:  The manure transfer system should be observed for overall 

performance in respect to manure transfer from the freestall barns to the proposed 

basin. Addition of dry or frozen manure or sand laden manure may cause plugging 

of transfer pipes so caution needs to be practiced.   

 

Pipes between the reception tanks, manure processing room and the storage basin 

should be checked and cleaned if necessary. 

 

Methods to Monitor Manure Liquid Level 
 
The manure level should be maintained at least 1.7 feet below the top of the manure storage 

basin (MOL), to maintain 1.0 foot of freeboard, plus the 25 year, 24 hour storm event (0.7 

ft) to prevent manure from overflowing containment.  The maximum fill level can be shown 

by mounting a maximum fill line on the basin wall.  Depth measuring markers will be 

installed in the basin. 

 

Yearly Checks 

 
 Maintain safety fences, warning signs, and gates. 

 Maintain vegetative cover, riprap areas, and repair/reseed as necessary to maintain a 

stable embankment.   

 Eliminate the growth of woody plants on embankment side slopes. 

 Periodically remove sediment or soil that may deposit in the waterways to maintain 

design capacity. 

 



Displacement or other indications of differential movement of the structure should be 

reported to the Engineer for direction on action which may be needed. Bank erosion or 

rodent holes should be repaired as soon as possible. 

 

 

 

OPERATIONS & MAINTENANCE 

(FEED STORAGE AREA) 
 

Leachate and Runoff Collection: 

The proposed operations plan for the system is as follows: 

 

 The objective is to remove runoff and leachate up to the 25 yr/24 hr Storm. 

 The pumps should be observed after each storm event to determine if maintenance is 

needed, including cleaning the pump inlet. 

 The feed handling area should be cleaned after use and the settling basin should be 

cleaned after each precipitation event. 

 Check the inlet and clean or repair as as needed 

 Concrete areas damaged by weather or equipment should be repaired by grouting or 

caulking as appropriate. 

 During silage & haylage harvest, tank should be pumped prior to rain events if possible 

as tank could be filled with leachate.  

 

 

 

 




