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Purpose. Revisions to Wisconsin Conservation Practice Standards and specifications
Effective Date. This notice is effective upon receipt.

Explanation of Changes.

The National Handbook of Conservation Practices (NHCP) is updated on a continuous basis.
Wisconsin may adopt the national standard without criteria changes or can add state-specific
criteria.

The following standards have been posted under the Wisconsin FOTG website under Section 111
— Resource Concerns and Planning Criteria in an interim folder entitled, “Temporary
Location of Conservation Practice Standard Updates.” They will be moved to the permanent
location under Section IV- Conservation Practice Standards and Supporting Documents
pending resolution of technical difficulties in managing the FOTG database.

Significant changes from the current Wisconsin standard are noted below. The associated
Statement of Work (SOW), Operation and Maintenance (O&M) Plan, and Quality Assurance
Plan (QAP) for each conservation practice standard also were updated to include NHCP updates.

316 Animal Mortality Facility
e C(Criteria updated for seepage control
e Section added for moisture control
e Number of turns for compost increased
e C(Criteria added for choppers or mixers, forced air, and rotary drums
e C(Criteria added for alkaline hydrolysis and dehydration

366 Anaerobic Digestor
e Criteria added for licensed inspections of gas transfer and control systems
e C(riteria added for volume and retention time
e C(riteria added for air quality

367 Roofs and Covers
e (larified the applicable version of the ASCE-7 standard for snow and wind loads
¢ Guidance review document added
¢ Implementation requirements document added

Helping People Help the Land
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378 Pond
e C(larified freeboard requirements
e Criteria updated for filter diaphragms and anti-seep collars. Use of anti-seep collars are
restricted to specific soil and site conditions.

e AWWA C900 PVC pipe included in Table 4

447 Irrigation and Drainage Tailwater Recovery
e No significant changes

468 Lined Waterway or Outlet
e Corrected n-value error in Table 1
e Conditions added for using drainfill bedding and geotextile under channel lining.

500 Obstruction Removal
e No significant changes

527 Sinkhole
e No significant changes

554 Drainage Water Management
¢ No significant changes

561 Heavy Use Protection
e Macro-synthetic fibers note updated in Table 1, Note 5.
e Information on base seal waterstop added to Table 4, Note 2.

600 Terrace
e Flood-routing table and accumulated sediment delivery table added

608 Surface Drain, Main or Lateral
e No significant changes

614 Watering Facility
e No significant changes

620 Underground Outlet
e Reference made to the flood-routing table and accumulated sediment delivery table in
CPS 600 and CPS 638.

632 Waste Separation Facility
e Section on settling basins receiving lot runoff was broken into non-VTA and VTA
applications. VTA settling basins need to store the 1-year, 24-hour runoff volume rather
than the 25-year, 24-hour runoff volume.
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634 Waste Transfer

e C(Criteria added for solid set pipelines from storage ponds/tanks to field application
hydrants/risers.

635 Vegetated Treatment Area
e No longer applies to CAFOs

e No longer applies to earthen feedlots over 1 acre, and paved feed lots and feed storage
areas over 0.66 acres.

e Designed to infiltrate the 1-year 24-hour runoff event with less than 10% deep
percolation.

e A 12-inch-high end block required at end

e Width limits from 10 to 40 feet

e Length limits from 100 to 400 feet

e Slope limits from 0.5 to 3 percent

e Soil investigation required at upstream end, downstream end, and every 100 feet along
the VTA.

e Minimum setbacks updated.
e Design must be completed using the WinSRFR software program.
e Initial 0.20 inches of feed pad runoff and leachate must be collected in a reception tank.

638 Water and Sediment Control Basin
e Corrected the flood-routing table.

The following construction specification also has been updated and posted to the interim folder
in Section III. Major changes are listed below.

Specification 634
e Pipe embedment section has been updated to include 4 classes of backfill material and
compaction requirements.
e Trench references aligned with the ASTM standard.
e Pressure and leakage testing updated for HDPE, PVC, and ductile iron pipe.

A link to the Wisconsin FOTG is located on the NRCS website at:
https://www.nrcs.usda.gov/resources/quides-and-instructions/wisconsin-engineering-resources

NATHAN R,
FIKKERT S0
NATHAN FIKKERT
State Conservationist

Attachments: Updated Conservation Practice Standards

Helping People Help the Land
USDA is an equal opportunity provider, employer, and lender.


https://www.nrcs.usda.gov/resources/guides-and-instructions/wisconsin-engineering-resources




November 2024

Index of Conservation Practice Standards

Wisconsin
. . Practice Date of Lead Practice
Practice Name and Units Current Lo .
Code CPS Discipline  Lifespan
Access Control (ac) 472 01/18 ECS 10
Access Road (ft) 560 08/21 ENG 10
Agrichemical Handling Facility (no) 309 09/21 ENG 15
Alley Cropping (ac) 311 02/23 ECS 15
Anaerobic Digester (no) 366 11/24 ENG 25
Animal Mortality Facility (no) 316 11/24 ENG 15
Aquaculture Pond (ac) 397 06/21 ENG 10
Aquatic Organism Passage (mi) 396 06/23 ECS 5
Brush Management (ac) 314 04/17 ECS 10
Channel Bed Stabilization (ft) 584 09/21 ENG 10
Clearing and Snagging (ft) 326 06/23 ENG 5
Composting Facility (no) 317 06/21 ENG 15
Conservation Cover (ac) 327 01/13 ECS 5
Conservation Crop Rotation (ac) 328 09/15 ECS 1
Contour Buffer Strips (ac) 332 07/16 ECS 5
Contour Farming (ac) 330 03/16 ECS 5
Contour Orchard and Other Perennial Crops (ac) 331 06/16 ECS 10
Controlled Traffic Farming (ac) 334 08/16 ECS 5
Cover Crop (ac) 340 08/15 ECS 1
Critical Area Planting (ac) 342 01/18 ECS 10
Cross Wind Trap Strips (ac) 589 06/16 ECS 5
Dam (no) 402 06/21 ENG 50
Denitrifying Bioreactor (no) 605 06/21 ENG 10
Dike and Levee (ft) 356 06/23 ENG 20
Diversion (ft) 362 06/23 ENG 10
Drainage Water Management (ac) 554 11/24 ENG 1
Early Successional Habitat Development-Mgt 647 05/14 ECS 1
(ac)
Emergency Animal Mortality Management (no) 368 06/23 ENG 1
Energy Efficient Agricultural Operation (no) 374 09/21 ENG 10
Energy Efficient Building Envelope (no) 672 06/21 ENG 10
Energy Efficient Lighting System (no) 670 06/21 ENG 10
Feed Management (au) 592 10/17 ECS 1
Fence (ft) 382 01/14 ECS 20
Field Border (ac) 386 01/17 ECS 10
Field Operations Emissions Reduction (ac) 376 06/18 ECS 1
Filter Strip (ac) 393 01/17 ECS 10
Firebreak (ft) 394 08/16 ECS 5
Fish Raceway or Tank (no) 398 06/16 ECS 10
Forage and Biomass Planting (ac) 512 01/13 ECS 5
Forest Farming (ac) 379 08/23 ECS 10

Forest Stand Improvement (ac) 666 08/23 ECS 10
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. . Practice Date of Lead Practice

Practice Name and Units Current C o .
Code CPS Discipline  Lifespan

Forest Trails and Landings (ac) 655 07/24 ECS 5
Fuel Break (ac) 383 08/23 ECS 10
Grade Stabilization Structure (no) 410 08/21 ENG 15
Grassed Waterway (ac) 412 08/21 ENG 10
Groundwater Testing (no) 355 08/21 ENG 1
Heavy Use Area Protection (sf) 561 11/24 ENG 10
Herbaceous Weed Treatment (ac) 315 06/16 ECS 5
Herbaceous Wind Barriers (ft) 603 08/16 ECS 5
High Tunnel System (sf) 325 08/15 ECS 5
Irrigation and Drainage Tailwater Recovery (no) 447 11/24 ENG 15
Irrigation Pipeline (ft) 430 06/21 ENG 20
Irrigation Reservoir (no) 436 06/21 ENG 15
Irrigation System, Microirrigation (ac) 441 06/21 ENG 15
Irrigation Water Management (ac) 449 06/21 ENG 1
Lined Waterway or Outlet (ft) 468 11/24 ENG 15
Livestock Pipeline (ft) 516 06/21 ENG 20
Livestock Shelter Structure (no) 576 06/21 ENG 10
Low Tunnel Systems (sf) 821 05/23 ECS 1
Monitoring Well (no) 353 08/21 ENG 15
Mulching (ac) 484 06/16 ECS 1
Obstruction Removal (no) 500 11/24 ENG 10
On-Farm Secondary Containment Facility (no) 319 09/21 ENG 15
Open Channel (ft) 582 09/21 ENG 15
Organic Management (ac) 823 05/23 ECS 1
Pest Management Conservation System (ac) 595 01/22 ECS 1
Phosphorus Removal System (no) 782 05/19 ENG 10
Pond (no) 378 11/24 ENG 20
Pond Sealing or Lining - Compacted Soil 520 10/17 ENG 15
Treatment (sf)
Pond Sealing or Lining, Concrete (sf) 522 06/21 ENG 20
Pond Sealing or Lining, Geomembrane or 521 10/17 ENG 20
Geosynthetic Clay Liner (sf)
Prescribed Burning (ac) 338 03/16 ECS 1
Prescribed Grazing (ac) 528 04/17 ECS 1
Pumping Plant (no) 533 08/21 ENG 15
Raised Beds (sf) 812 05/23 ECS 1
Residue and Tillage Management, No Till (ac) 329 01/18 ECS 1
Residue and Tillage Management, Reduced Till 345 01/17 ECS 1
(ac)
Restoration of Rare or Declining Natural 643 05/14 ECS 1
Communities (ac)
Riparian Forest Buffer (ac) 391 02/23 ECS 15
Road/Trail/Landing Closure and Treatment (ft) 654 01/18 ECS 10
Roof Runoff Structure (no) 558 09/21 ENG 15
Roofs and Covers (no) 367 11/24 ENG 10
Saturated Buffer (ft) 604 06/21 ENG 15
Sediment Basin (no) 350 08/16 ENG 20
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. . Practice Date of Lead Practice

Practice Name and Units Current s .
Code CPS Discipline  Lifespan

Shallow Water Development and Management 646 04/16 ECS 5
(ac)
Short Term Storage of Animal Waste and By- 318 06/21 ENG 1
Products (cf)
Silvopasture (ac) 381 10/17 ECS 15
Sinkhole Treatment (no) 527 11/24 ENG 10
Soil Carbon Amendment (ac) 336 03/24 ECS 1
Spoil Disposal (cf) 572 06/21 ENG 1
Spring Development (no) 574 08/21 ENG 20
Sprinkler System (ac) 442 09/21 ENG 15
Stormwater Runoff Control (ac) 570 06/21 ENG 1
Stream Crossing (no) 578 06/23 ENG 10
Stream Habitat Improvement and Management 395 09/21 ECS 5
(ac)
Streambank and Shoreline Protection (ft) 580 09/21 ENG 20
Stripcropping (ac) 585 06/16 ECS 5
Structure for Water Control (no) 587 01/18 ENG 20
Structures for Wildlife (no) 649 12/14 ECS 5
Subsurface Drain (ft) 606 06/23 ENG 20
Surface Drain, Field Ditch (ft) 607 06/21 ENG 15
Surface Drain, Main or Lateral (ft) 608 11/24 ENG 15
Terrace (ft) 600 11/24 ENG 10
Trails and Walkways (ft) 575 08/21 ENG 10
Tree-Shrub Establishment (ac) 612 10/24 ECS 15
Tree-Shrub Pruning (ac) 660 02/23 ECS 10
Tree-Shrub Site Preparation (ac) 490 11/22 ECS 1
Underground Outlet (ft) 620 11/24 ENG 20
Upland Wildlife Habitat Management (ac) 645 01/13 ECS 1
Vegetated Treatment Area (ac) 635 11/24 ENG 10
Vegetative Barrier (ft) 601 01/16 ECS 5
Waste Facility Closure (no) 360 06/21 ENG 15
Waste Separation Facility (no) 632 11/24 ENG 15
Waste Storage Facility (no) 313 10/17 ENG 15
Waste Transfer (no) 634 11/24 ENG 15
Wastewater Treatment, Milk House (no) 627 11/22 ENG 10
Water and Sediment Control Basin (no) 638 11/24 ENG 10
Water Well (no) 642 08/21 ENG 20
Watering Facility (no) 614 11/24 ENG 10
Well Decommissioning (no) 351 08/21 ENG 20
Wetland Creation (ac) 658 06/23 ECS 15
Wetland Enhancement (ac) 659 09/15 ECS 15
Wetland Restoration (ac) 657 02/20 ECS 15
Wetland Wildlife Habitat Management (ac) 644 01/13 ECS 1
Wildlife Habitat Planting (ac) 420 07/24 ECS 5
Windbreak-Shelterbelt Establishment and 380 01/23 ECS 15
Renovation (ft)
Woody Residue Treatment (ac) 384 01/18 ECS 10
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USDA

_ United States Department of Agriculture 316-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
ANIMAL MORTALITY FACILITY

CODE 316

(no)

DEFINITION

An on-farm facility for the treatment or disposal of animal carcasses due to routine mortality.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

* Reduce nutrient transport to surface water or groundwater resources.
* Reduce transport of pathogens to surface water or groundwater.
* Reduce impacts to air quality such as objectionable odors or greenhouse gas emissions.

CONDITIONS WHERE PRACTICE APPLIES

This standard applies to animal carcass storage, treatment, or disposal for routine mortality in livestock
and poultry operations to protect air and water quality including drinking water source protection. Routine
mortality is that which occurs at the normally anticipated rate.

This standard does not apply to catastrophic animal mortality. In cases of catastrophic animal mortality,
use NRCS Conservation Practice Standard (CPS) Emergency Animal Mortality Management (Code 368).
This standard does not apply to disposal of animals in any liquid manure or process wastewater system.

CRITERIA

General Criteria Applicable to All Purposes

Plan, design, and construct the animal mortality facility to meet all Federal, State, Tribal and local laws,
rules and regulations. Notify landowner and/or contractor of their responsibility to locate all buried utilities
in the project area, including drainage tile and other structural measures. The landowner is also required
to obtain all necessary permits for project installation prior to construction.

Include the facility in the agricultural waste management system plan for the operation.

Meet the structural and foundational requirements of NRCS CPS Waste Storage Facility, (Code 313)
when designing slabs, walls, and support structures as appropriate.

Select the facility or management system based on cost, availability of raw material, desired quality and
form of the final product, equipment, labor, time, land available, and other relevant factors. New or
enhanced technologies, components and systems may be used as needed and when the technologies,
components and systems meet NRCS standards and specifications.

Include provisions for closing and/or removing the facility where required.

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.

NRCS, WI
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Location
Locate the facility so that prevailing winds and landscape elements minimize odors, dust, and loss of
visual resources.

Select a location for the facility that is consistent with the overall site plan for the livestock or poultry
operation. Dimensions for the facility must accommodate the use of equipment to be used for loading,
unloading, and any processing requirements. Locate the facility so that it is accessible by an all-weather
access road with suitable ingress and egress. Avoid locations that would interfere with other travel
patterns on the farm, such as livestock pathways and feed lanes.

Use the Web Soil Survey for initial planning and site suitability interpretations:
websoilsurvey.nrcs.usda.gov/app/. Perform a soils investigation to confirm the soil type and properties for
adequate bearing capacity of a composting structure and handling equipment. Evaluate soils for
separation to seasonal soil saturation levels and separation to bedrock to determine if groundwater quality
is a concern.

Floodplain
Locate and design the facility such that it is outside the 100-year floodplain. If site restrictions require the

location to be in the floodplain, protect the facility from inundation or damage from a 25-year flood event.
Additionally, follow the policy found in the Title 190, General Manual, Part 410, Subpart B, Section 410.25,
“Flood Plain Management,” which may require additional protection for storage structures located within
the floodplain.

Springs or Wells
Locate the facility down-gradient from springs or wells or provide appropriate protection to prevent
contamination of groundwater supply sources.

Stormwater Runoff
Maximize diversion of stormwater runoff from the facility. Control any non-diverted runoff and treat
contaminated runoff as appropriate.

Roofs and Covers

Where a roof or cover is an integral component of the facility (such as a bin composter that requires a
cover), use NRCS CPS Roofs and Covers (Code 367) as applicable. For other facilities, where necessary,
provide adequate protection of the equipment from weather elements to extend the equipment lifespan.

Surface Treatment

Seed and mulch all areas disturbed by construction as needed. Use NRCS CPS Critical Area Planting
(Code 342), to revegetate any areas where conditions prevent establishment of vegetation with normal
seeding methods.

Use NRCS CPS Heavy Use Area Protection (Code 561), or Access Road (Code 560) for the areas used
by vehicles to turn or move compost or carcasses, as applicable.

Safety
Provide warning signs, fences, refrigeration unit locks, and other devices as appropriate, to ensure the
safety of humans and livestock.

Address biosecurity concerns in all aspects of planning, installation, operation, and maintenance of an
animal mortality facility.

Plan, design and implement all installed electrical components to meet the requirements of the National
Electrical Code (NEC) and any State, local or Tribal electrical codes that are more stringent. Protect power
supplies from traffic by using bollards or install other safety measures as appropriate, such as signage.

NRCS, WI
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Seepage Control

Determine if seepage will create a water quality concern based on soils and subsurface conditions. Where
seepage is a concern, utilize the appropriate NRCS CPS Pond Sealing or Lining such as, Compacted Soil
Treatment (Code 520), Geomembrane or Geosynthetic Clay Liner (Code 521), or Concrete (Code 522).
Locate the bottom elevation above bedrock and subsurface saturation as required in the applicable
standard.

Facility Size

Size the facility using established mortality rates for the type of animal operation and mortality system.
Calculate mortality rate using site specific mortality records, comparable extension publications, other

Federal/State methodologies or methods provided in Title 210, National Engineering Handbook (NEH),
Part 637, Chapter 2, “Composting”, and 210-NEH, Part 651, Chapter 10, Section 651.1007, “Mortality

Management.”

Temporary Storage

Where the mortality management system depends on cyclic operation (including, but not limited to, offsite
disposal such as rendering), provide adequate capacity for temporary storage of carcasses until they can
be processed or picked up. The temporary storage may be implemented as a pad or bin, a refrigeration
unit, or other.

Use of Final Product

Utilize final product according to NRCS CPS Nutrient Management (Code 590), or other acceptable
methodology that will provide water quality and environmental protection equivalent or superior to the
criteria of CPS 590. The final product should not have any visible pieces of soft tissue remaining.

Additional Criteria for Composters or Composting

Moisture Control

Provide access to water to ensure proper moisture content is maintained to facilitate the composting
process. Moisture should be maintained between 40-60 percent by weight. If necessary, provide a
canopy over the compost to prevent saturation of the compost using Roofs and Covers (CPS 367).

Temperature

The facility shall have the capacity to maintain the compost temperature greater than 130° F for at least 5
days as an average throughout the compost mass followed by a compatible time for secondary
composting. For a windrow system, the temperature of the compost shall be above 130° F for 15 days
with a minimum of 2 turnings of the compost within that period to reduce pathogens and weed seeds.
Further turnings of the compost will be needed depending on the desired quality of compost, the final use
of the compost

Facility Size

Size the compost operation to contain the carcasses and the raw additive material needed in the
composting process, based on the estimated duration of a composting cycle and the expected rate of
mortality. For static pile or windrow systems, size the facility using methods provided in Title 210, NEH
Part 637, Chapter 2, “Composting”, and 210-NEH, Part 651, Chapter 10, Section 651.1007, “Mortality
Management” or equivalent university extension publication. For enhanced systems which utilize forced
air, rotary drum, or chopping/mixing preprocessing, size the facility based on university extension
recommendations or manufacturer’s recommendations supported with data collected for similar
operations.

Use of Chopper or Mixers, Forced Air, or Rotary Drum

Primary composting time can be reduced by cutting/grinding carcasses and mixing them with finished
compost and a carbon source using either pile forced aeration or rotary drum composting. This process
can reduce primary composting time to as short as 14 days and additionally can reduce potential nitrous
oxide emissions. Reduction in the composting time required will result in a reduction in the needed facility
size. Refer to Technical Note 210 EEN-1 In-Vessel Composters for Livestock Mortality Management.Use

NRCS, WI
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manufacturer’s recommendations or university extension publications to size the unit size based on
calculated mortality rate.

Additional Criteria for Refrigeration Units

General

Size refrigeration units in conjunction with other animal mortality technologies such as incinerators or
gasifiers based on the loading cycle to improve energy use efficiency.

Ensure refrigeration units are compatible with the emptying mechanism. Protect the refrigeration unit from
precipitation and direct sunlight as deemed appropriate.

Use the manufacturer’s recommendations for unit design, construction, power source and installation.
Refrigeration units must be constructed of durable material, be leak proof, and have a life expectancy
compatible with other aspects of the waste management system.

Place the refrigeration units on a pad of sufficient strength to withstand vehicle traffic loads during box or
tray handling.

Temperature

The refrigeration units will be self-contained models designed to refrigerate or freeze animal carcasses
before decomposition occurs. Maintain carcasses to be rendered between 22° and 26° F. Store carcasses
that will be composted, incinerated, or gasified at 35° and 36° F which is above freezing to facilitate
burning and to reduce the composting time or amount of fuel needed to incinerate or gasify the carcasses.

Alternative Power Source

Provide an alternative source of power, where available, to maintain the integrity of the freezing process
during power outages. Where an alternative power source is not available, identify the contingencies for
disposal of the animal carcasses in the operation and maintenance plan.

Additional Criteria for Incinerators and Gasifiers

General

Use a Type 4 Incinerator (as defined by the Incinerator Institute of America for human and animal remains)
that has been approved for use within the State. Gasifiers must meet all applicable State air quality and
emissions requirements. Size the unit based on manufacturer’s recommendation based on the calculated
mortaltiy rate. Remove ashes daily or according to manufacturer recommendations.

Location

Locate the incinerator/gasifier a minimum of 20 feet from any structure. Place the unit on a concrete pad
appropriate to the size of the equipment with the fuel source as distant as practical. If the
incinerator/gasifier is covered with a roof, provide a minimum air space between the chimney and any
combustible roof part of at least 6 inches, or as recommended by the manufacturer, or as required by
building codes, whichever is greater.

Capacity

Size the incinerator/gasifier to handle the average maximum daily animal mortality during a growing cycle.
Refrigeration units may be used in conjunction with the incinerator/gasifier to improve the loading cycle
and fuel use efficiency of the incineration/gasification unit.

Additional Criteria for Alkaline Hydrolysis and Dehydration

When either of these methods are selected, follow manufacturer’'s recommendations supported with data
collected for similar operations. When using these methods, the carcasses must be completely processed.
Liquid and bone remain from alkaline hydrolysis verses a dried carcass in dehydration. Either plan for
immediate use of the resultant material or design storage in a manner that will not cause odors such as
storing dehydrated material in a dry environment. The final product can be utilized according to NRCS
CPS Nutrient Management (Code 590), or other acceptable methodology.

NRCS, WI
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Use refrigeration temporary storage to optimize batch efficiency.

CONSIDERATIONS

Major considerations in planning animal mortality management are:

*  The management capabilities of the operator.

* Available equipment and land application area at the operation.

* The economics of the available alternatives.

»  The degree of pollution control required by State and local agencies.

» Effect on wildlife and domestic animals, including minimizing interactions with predators and
opportunistic scavengers, some of which may be vectors, and spread disease.

»  Location of the facility in relation to the source of mortality, biosecurity, and limiting facility visibility
by the general public.

Consider increased level of designed treatment for sites with high priority areas for source water
protection or are upstream of community drinking water withdrawal sites. Also consider increased levels of
treatment in watersheds where water quality impairments have been shown to have impacted the
designated use of downstream waterbodies.

For facilities that are organic producers or that sell compost to organic producers, ensure that the treated
lumber used in the facility meets the requirements for organic production. The producer should consult
with the organic certifier as to the use and acceptability of the lumber whether treated or not.

Additional Considerations for Composting

Use of in-vessel or bins can improve the space efficiency of composting systems. Consider the type of
equipment available when siting and placing bins in the floor plan. Concrete kick walls can be used to
reduce wear on boards when concrete is handled using a front end loader. Open floor or channel systems
may be used to reduce labor when using automated turning equipment or when carcasses have been
preprocess shredded and mixed with carbon material. Use of preprocessing equipment, such as grinding
and mixing can shorten the time needed to process mortality. The repeated cutting and mixing of
carcasses with finished compost and a carbon source maximizes tissue exposure and batch uniformity to
positively influence microbial activity overall.

Composting of any mortality will be hindered if the carcasses are allowed to freeze. Dead animals or birds
should be placed in the compost mix as quickly as practical or kept in a dry, nonfreezing environment until
added to the compost mix. Frozen carcasses will require more composting time and will likely require
more management to ensure that adequate temperatures are reached during the composting process.

Poultry operations often experience higher rates of mortality as the birds reach maturity.

Leachate, odor, flies and scavenger issues are greatly mitigated through use of preprocessing, forced air,
or rotary drum.

Maximize solar warming by aligning piles north to south configured with moderate side slopes.
Orient windrows to prevent ponding of surface runoff.

Protect compost facilities from the wind in cold or dry climates. Wind protection may help prevent excess
drying of the compost. Windbreak/Shelterbelt Establishment and Renovation (CPS 380) may be used for
this purpose.

Minimize blown-in rain by providing roof overhang.

Impacts to visual resources can be reduced by screening the facility from view. Hedgerow Planting (CPS
422) may be appropriate for this purpose.

NRCS, WI
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Additional Considerations for Greenhouse Gas Reduction

Consider the use of in-vessel composting or composting with a minimum of one turning per week for the
first 5 weeks will reduce greenhouse gas emissions. Greenhouse gas emissions are increased when
composting in low oxygen conditions. Low oxygen conditions facilititates the growth of microorganisms
that produce methane and nitrous oxide both of which are greenhouse gases more potent than carbon
dioxide. Additionally, incinerators and gasifiers typically burn fuels which result in the release of carbon
dioxide.

PLANS AND SPECIFICATIONS

Prepare plans and specifications for animal mortality facilities that describe the requirements for applying
the practice according to this standard. As a minimum, include in the plans and specifications—

*  Construction drawings and specifications for the planned mortality facility.
* Aplan view showing the location and extent of the practice.

» Pertinent elevations of the facility, if applicable.

»  Soil logs, interpretations, and reports.

*  Quality of materials.

« Drainage/grading plan, if needed.

e Structural details of all components.

*  Temporary erosion control measures during construction.

*  Vegetative requirements.

» Safety measures, such as signage, physical barriers (fences, bollards, machine guards, etc.) or
electrical cutoffs, as appropriate.

OPERATION AND MAINTENANCE

The operation and maintenance (O&M) plan developed for the animal mortality facility will become part of
the overall waste management plan. The plan should document necessary actions to ensure that the
practice performs adequately.

As a minimum, include the following information in the O&M plan:

* Method and procedures of mortality disposal for normal losses.

*  Odor management or minimization requirements.

*  Biosecurity protocols.

» Safety measures and procedures.

» Periodic inspections.

* Need for prompt repair or replacement of damaged components.

«  Site references and/or manufacturer or installer for troubleshooting.

Additional Operation and Maintenance for Composters
Compost Recipe. Include a recipe of ingredients which gives the ingredient quantities and
layering/mixing sequence.

Carbon-Nitrogen Ratio. The initial compost mix should result in a carbon-to-nitrogen (C:N) ratio between
25:1 and 40:1. Compost with a lesser C:N ratio can be used if nitrogen mobilization is not a concern.

Carbon Source. Store a dependable source of carbonaceous material with a high C: N ratio to mix with
nitrogen-rich waste materials. Up to 50 percent of the carbonaceous material may consist of the finished
compost material. If this is done, adequate blending of the carbonaceous material and the finished

NRCS, WI
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compost is required. Include information about recycling of finished compost as carbonaceous material if
applicable for the site.

Provide an estimate of the volume of carbon source needed for proper operation of the composter as a
volume per unit time to assist the producer in determining storage needs.

Bulking Materials. Add bulking materials to the mix as necessary to enhance aeration. The bulking
material may be the carbonaceous material used in the mix or a nonbiodegradable material that is
salvaged at the end of the compost period. Make provision for the salvage of any nonbiodegradable
material used in the composting process.

Compost Mix. Develop a compost mix that encourages aerobic microbial decomposition and avoids
nuisance odors.

Moisture Level. Maintain adequate moisture in the compost mix throughout the compost period within the
range of 40 to 60 percent (wet basis). Prevent excess moisture from accumulating in the compost in high
precipitation climatic regions. This may require the facility to be covered.

Temperature of Compost Mix. Closely monitor temperatures above 165°F. Take action immediately to
cool piles that have reached temperatures above 185°F. If the pile is too hot, turn it to aerate the pile and
release heat build-up.

Turning/Aeration. The frequency of turning/aeration should be appropriate for the composting method
used, and to attain the desired amount of moisture removal and temperature control while maintaining
aerobic degradation and reducing potential for nitrous oxide emissions.

Monitoring. The operation and maintenance plan should state that composting is a biological process that
needs monitoring and management throughout the composting period to ensure proper composting
processes. The operation may need to undergo some trial and error in the start-up of a new mortality
composting facility. Manage the compost piles for temperature, odors, moisture, and oxygen, as
appropriate. Test the finished compost as appropriate to ensure that the required decomposition has been
reached. Include the method, procedure, and record-keeping requirements for proper utilization of
compost.

Scheduling. Provide a management table to assist the producer in using the appropriate bins when
needed. The management table should show the days a bin is filled, in use and emptied.

Odors. To reduce offensive odors, increase the carbon-nitrogen ratio or reduce the moisture to less than
60 percent (wet basis). A carbon nitrogen ratio of 30:1 in the initial mix should have minimal odors.
Minimize odors and nitrogen loss by selecting carbonaceous material that, when blended with the
nitrogenous material, provides a balance of nutrients and porous texture for aeration.

Additional Operation and Maintenance for Enhanced Composting
Mix materials in accordance with the design and the manufacturer’s recommendations. Follow the
maintenance plan for the equipment (including things such as greasing bearings, belt inspections, etc.).

Additional Operation and Maintenance for Incinerators and Gasifiers
Use the incinerator and gasifier only for the disposal of animal carcasses.

Operate the unit properly to maximize equipment life and minimize emission problems.
Load the unit according to the manufacturer’s recommendations.

Remove ashes frequently to maximize combustion and prevent damage to equipment. Include methods
for collecting and disposing of the ash material remaining after incineration.
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Inspect the unit periodically to ensure that all components are operating as planned and in accordance
with the manufacturer’s recommendations.

Additional Operation and Maintenance for Refrigeration. Alkaline Hydrolysis and Dehydration
Units

Operate the unit properly to maximize equipment life and minimize potential problems.
Load the unit according to manufacturer’s recommendations and do not exceed the design capacity.
Use the unit only for the dead animals associated with the planned operation.

Inspect the unit periodically for leaks, structural integrity, and temperature for refrigeration units.

REFERENCES

Nutsch, A., J. McClaskey, and J. Kastner, Eds., 2004. Carcass disposal: a comprehensive review, National
Agricultural Biosecurity Center, Kansas State University, Manhattan, Kansas.

USDA, NRCS. National Engineering Handbook, Part 651, Agricultural Waste Management Field
Handbook. Washington, D.C.

USDA, NRCS. National Engineering Handbook, Part 637, Chapter 2, Composting. Washington, D.C.

USDA, NRCS. Technical Note 210- EEC-1, 2013. In-Vessel Composters For Livestock Mortality
Management.
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STATEMENT OF WORK
Animal Mortality Facility (316)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design Survey — The following information should be obtained and recorded in the field notes:
a. Topographic information
b. Location and features that could affect the facility location
c. Subsurface soils investigation and/or foundation investigation
d. Well location(s)
2. Design Data — The following information should be recorded in the design documentation:
Type of mortality facility selected
Performance data from manufactured mortality units
Hard copy of topographic survey and datum references
Analysis of soils investigation
Volume determination for sizing the facility
Liner selection
Safety features
Erosion control
Structural design computations
j. Quantity computations
k. Vegetation establishment requirements
.  O&M plan
m. Cost estimate
n. Quality assurance plan

3. Drawings and Specifications — The conservation practice standard may contain a list of required items for inclusion
in the plans and specifications. Typical contents include:

a. Location map

Plan view of system layout

System details

Structural details components

Odor management requirements

Vegetative requirements

Surface/drainage/grading plan

Location of soils test pits within 100 feet of the facility footprint on the plan view
Summary of soil logs plotted on the cross sections or profile showing the USCS
Safety features

Construction site erosion control practices

Approximate location of utilities

m. Specifications for materials and installation

n. Quantities
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0. Quality assurance plan

INSTALLATION

Deliverables

1.

Documentation of pre-construction conference with client and contractor

2. Verification that client has obtained required permits

3. Layout Survey Notes — record the following information in the field notes:
a. Location and alignment stakes
b. Grade stakes with offset reference stakes
c. Location of all appurtenances
d. Location of erosion control features

4. Compliance Checks — The complexity of the project will dictate the need for compliance checks during
construction. All surveyed compliance checks shall be recorded in the field notes. Narratives of compliance
checks shall be entered on a sheet in the field notes or the job diary. Compliance checks should include:
a. Measurements of embankments or wall length
b. Required elevations
c. Required component dimensions
d. Required component materials
e. Steel reinforcement placement
f.  Profiles of embankments
g. Facility cross sections
h. Soil material and compaction testing
i.  Quality and quantity of materials
j.  Adequacy of erosion control
k. Adequacy of vegetation establishment
I.  Maintaining a job diary with the dates and record of inspections made, testing completed, instruction

provided to the contractor, etc., to document compliance with standards and specifications

5. Facilitate, implement, and document required design modifications with client, original designer, permitting and
funding agencies

6. Advise client/NRCS on compliance issues with all federal, state, tribal, and local laws, regulations and NRCS
policies during installation

7. Certification that the installation process and materials meet design and permit requirements conference with
client and contractor.

CHECK OUT

Deliverables

1.

As- Built Documentation — As-Built documentation shall include:

As-Built drawings showing all significant changes in alignment, cross section, structure locations, etc.
The final quantities must be shown on the as-built drawing

Signed statement that the installed practice meets NRCS standards and specifications

Survey field notes

Job diary

Material compliance data

Photo of completed practices and any components

h. Practice location and extent placed on the conservation plan map

Provide the following information to the NRCS field office servicing the relevant land unit for entry into the
Performance Results System (PRS):

@ "o o0 oTp

Month, Year 2



Technical Service Provider name

Customer name

USDA program funding the practice (if known)

Location of work (state, county, conservation district, land tract identifier)
Land use of field where the practice was installed (cropland, etc.)

NRCS practice name and quantity of practice installed in appropriate unit

REFERENCES

»  Wisconsin NRCS Field Office Technical Guide (eFOTG), Section IV, Conservation Practice Standard 316, Animal
Mortality Facility

*  Private Water Systems Handbook. Handbook 14. Mid West Plan Service MWPS, Ames, IA. 4th edition, 1979
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Operation & Maintenance Plan
Animal Mortality Facility (Code 316)

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)
Must be adopted to the Landowner’s construction site.

Expected Lifespan
The minimum expected lifespan of this practice is at least 15 years.

This facility was designed and installed for the treatment or disposal of state livestock or poultry type
carcasses for routine mortality. The owner’s operation consists of number animals with an estimated
annual mortality of number animals.

| agree to the following for the lifespan of the practice:

General:

1. Have a plan in place to address biosecurity. Personal protective equipment such as disposable face
masks, rubber gloves, and protective clothing shall be used by those handling mortalities.
Instructions, equipment, supplies, and methods available to disinfect and wash down equipment and
machinery for handling and disposing of mortalities shall be provided.

2. Minimize/manage odors by provide guidance or methods discussed and agreed to by the owner.

Minimize the transport of carcasses for disposal. If transporting carcasses cannot be avoided,
actions shall be taken to prevent the leakage of body fluids during transport.

4. Maintain records to document plan implementation. As applicable, records should include the
following:

o Approved method of normal mortality disposal.
o Type and quantity of mortality.
o Date of mortality and final disposal of mortality.

« Capacity of the freezer(s), operating temperature, and schedule for removing carcasses from the
freezer(s).

« Composting temperatures, moisture, turning date, etc.
« Contact(s) and phone number(s) of person(s) to contact in case of catastrophic losses.
5. Maintain all safety devices, such as fencing, warning signs, and freezer locks.

Composting:

1. Follow the operational plan developed by the designer. The operational plan should include, but
not be limited to, the following:
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¢ Recipe for composting and sequence of ingredient layering and mixing.

e Maintaining adequate moisture in the compost mix. (typically, 40 to 65 percent wet basis)

e Monitoring temperatures above 130° F. Actions needed to cool piles that have reached
temperatures above 185° F.

¢ Guidance on making changes to the composting recipe, when necessary.

e Equipment necessary to carry out the composting operation.

2. Operation of the composting facility requires daily monitoring. (Should take less than 10 minutes
per day.)

a.

Add bulking agent as necessary to keep carcass parts completely covered. The pile will
settle over time. The bulking agent provides the carbon and prevents offensive odors.
The carbon to nitrogen ratio should be between 15:1 and 35:1. If the smell of ammonia is
present, more carbon (bulking agent) is needed.

Check the compost temperature in multiple locations, especially near the last added
carcass, and record temperatures in the compost log. Temperatures should increase
until between 130° F and 150° F. When the temperature drops, the pile is ready to be
turned.

Start counting the composting days when the temperature reaches 130° F near the area
of the last carcass addition.

Add moisture as needed. The compost should feel moist to the touch, but you should not
be able to squeeze out any water.

3. The typical primary composting time is approximated in the table below.

Carcass Size (Ibs.) Estimated Composting Days
0-10 15
10-25 22
25-300 45
300-750 60
750-1400 120

4. Once the pile reaches 130° F, it should stay above that temperature for at least one week. When
the temperature drops, the pile is ready to be turned. Steps for turning the pile are below.

a.

b.

d.

Layer the bottom of an empty bin with 12 inches of bulking agent.

Use a loader to move the material from the primary bin to the secondary bin, one bucket
at a time. This will aerate the pile. There may be some odor during the turning process.
Add water if needed. CAUTION: High temperatures could burn skin.

Cover the fresh pile with another 12 inches of bulking agent to prevent odor or attracting
scavengers.

Record the date turned and bulking agent type and volume used in the compost log.

5. Monitor the second heat cycle.

a.

NRCS, WI

Composting material is more consistent in the secondary pile so only one temperature
reading is needed.
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b. Count the composting days once the temperature reaches 130° F. The temperature
should drop sometime after 7 days. When the temperature drops, the composting is
complete. The required secondary composting days will be similar to the number of
primary composting days.

6. Finishing the composting.

a. Inspect the pile. If no flesh can be seen, then the composting is finished. The compost
should be dark, humus-like material with very little order. Any bones should be so brittle
that they can be easily crushed.

b. More time is needed to compost larger bones of large animals. They can be removed
and added to a new pile for further decomposition.

c. Ifthere is still some flesh visible, turn the pile again and go through another heat cycle.
7. Cold weather composting.

a. Do not allow the compost pile to go cold (below 60° F)

b. New carcasses should not be allowed to freeze.

c. A thick layer of bulking agent between the carcasses and the floor and walls of the bins is
needed to provide insulation.

d. Do not turn on extremely cold days.

8. Compost may be used for up to 50% of the bulking agent in a new compost pile. This provides
the microbial inoculants and may reduce the amount of bulking agent needed.

9. Compost may be applied to fields as part of a nutrient management plan.

10. Visually inspect area around composting facility. Ensure that surface runoff is directed away from
the facility and contaminated runoff is directed to an appropriate storage or treatment facility.
Take the appropriate corrective actions to direct runoff to the appropriate locations.

11. Any further O&M details as detailed in the operation and maintenance document for Composting
Facility (317)

Freezers:
1. Regularly monitor the freezer temperature to ensure proper freezing of carcasses.

2. Periodically inspect all freezer components to ensure proper operation in accordance with
manufacturer’s recommendations. Do not exceed design capacity.

3. Inspect freezer containers after each transfer of carcasses to ensure that the leak-proof integrity
of the freezer containment is maintained.

4. Use the freezer only for the dead animals associated with the owner’s operation.

Incinerators:

1. Operator of the incinerator shall be trained by manufacturer’s representation or equivalent and
operate the incinerator according to the training.

2. Load incinerator according to manufacturer’'s recommendations.
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3. Inspectincinerator to ensure all components are operating as planned and in accordance with
manufacturer’'s recommendations.

4. Ashes shall be removed on a regular basis to maximize combustion and minimize damage to
equipment. Ashes should be placed in a dedicated metal ash collection box or container. Ash
shall be land applied at proper agronomic rates. Testing may need to be done to determine
nutrient content of ash.

5. Inspect the unit periodically to ensure that all components are operating as planned and in
accordance with the manufacturer’'s recommendations.

Other Recommendations and Notes:

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:
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USD United States Natural Resources Conservation Service
ﬁ Department of

Agriculture

QUALITY ASSURANCE PLAN
Animal Mortality Facility (Code 316)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Must be adopted to the Landowner’s construction site.

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

Obtain copies of PERMITS, or documentation that they are not needed.

Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS

CRUSHED STONE. Verify that they comply with sheet of the plan.
Document observations in job diary.

CONCRETE. Use Job Sheet 813 to verify that the proposed mix design and all ingredients meet the

requirements in Wisconsin Construction Specification 4. Attach material documentation.

REINFORCING STEEL. Verify that the steel is free of loose rust, oil, grease, paint, or other

deleterious matter. Document markings or attach tags. Steel grade and size shall comply with sheet

of the construction plan.

CURING COMPOUND. WHITE PITMENTED, MEETS ASTM C309 Type 2. Attach a copy of the

material specification sheet.

EMBEDDED WATERSTOP. Verify width, center bulb, and web thickness. Manufactured
intersections on hand? (Yes/No).

EXPANSIVE WATERSTOP. Verify material contains no bentonite and is for use in a wet-dry cycling

manure environment. Note required curing time.

CONCRETE CHAIRS. Verify concrete bricks have minimum 3500 psi strength.

PRE-CAST CONCRETE. Review and accept all (if any) precast concrete manhole or water
control box design and documentation. Verify all design standards and specifications are met.
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FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets drawing
WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons of 80 — 85 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets
requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type used and quantity.

EROSION CONTROL blanket material. Obtain a tag from the material or an invoice or product
brochure from the supplier.

CONSTRUCTION

STAKE THE LOCATION of the practice. Set GRADES if necessary.

OBSERVE that topsoil stripping and stockpiling is accomplished according to plans and Wisconsin
Construction Specification 2. Document the observation in the job diary.

Verify that EXCAVATED MATERIALS are used, spoiled, or disposed according to sections 2 and 3
of Wisconsin Construction Specification 2. Document the observation in the job diary.

Document method of fill placement for any soil liner component or sub-liner required. Lift thickness,
number of passes, and equipment used to compact lift. Check that the method is specified is used.

OBSERVE THE SAND AND GRAVEL PLACEMENT. Verify correct THICKNESS per plans.
Obtain photographs or record observations with text in engineering field book.

OBSERVE THE REINFORCING STEEL PLACEMENT. Verify correct overlap and spacing per
plans. Verify forms will provide correct concrete thickness. Obtain photographs or record observations
in the job diary.

THE INSPECTOR MUST BE PRESENT FOR THE CONCRETE PLACEMENT ADJACENT
TO WATERSTOP. Collect batch tickets from every load, verify that material is the same as that
which is certified. Obtain photographs or record observations with text in engineering field book.

Check concrete slump. Water may only be added once and at beginning of pour. Verify that the
maximum gallons of water is not exceeded.

The concrete shall be discharged as closely as possible to its final position in the forms. Concrete shall
not be dropped more than allowed in WCS 4, Concrete.

Document method of concrete consolidation. Vibrator, hand tamping, or screeding.

Exposed concrete shall be kept continuously wet until curing compound is applied. Curing compound
shall be applied uniformly.

Measure and document the dimensions for all system components. Document with diary
notation and photograph.

Verify that all system components meet design standards. Document with diary notation and
photograph.

Verify that all mechanical parts are properly lubricated as required by the manufacturer.
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Verify that all pipe, valves, and fittings are properly installed and functioning.

Where applicable, verify that all electrical work has been completed under the direction of a
licensed electrician. Document completion by observing that all lockout tags have been removed
by the electrician certifying that the electrical work is complete.

Where applicable, verify that all fuel tanks are properly installed and contained as required by
permitting.

Complete job diary entries daily.

FINAL INSPECTION
Verify that the final construction has met all design standards.

Verify that all disturbed areas not to be cropped are SEEDED, FERTILIZED, LIMED, AND
MULCHED. Document seeding date.

Document installed quantities (payment units) of the practices. Note: Financial assistance programs
may have payment units different than the e-FOTG conservation practice standards reporting units.

Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my
project.

Landowner’s Signature: Date:
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USDA

_ United States Department of Agriculture

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
ANAEROBIC DIGESTER

CODE 366

(no)

DEFINITION

366-CPS-1

A component of a waste management system in which biological treatment breaks down animal manure

and other organic materials in the absence of oxygen.

PURPOSE

Use this practice to accomplish one or more of the following purposes:

* Improve air quality by reducing greenhouse gas emissions and objectionable odors from manure or

agricultural waste.
* Reduce transport of pathogens to surface water.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies where:

* Biogas production and capture are components of a waste management system plan or a

Comprehensive Nutrient Management Plan (CNMP).
«  Sufficient and suitable organic feedstocks are readily available.

For structures and conduits used to transfer waste and other byproducts, use the NRCS Conservation

Practice Standard (NRCS CPS) Waste Transfer (Code 634).

CRITERIA

General Criteria Applicable to All Purposes
Laws and Regulations

Plan, design, and construct the anaerobic digester to meet all Federal, State, Tribal, and local laws and
regulations. Ensure the gas collection, transfer, control and utilization systems have a licensed boiler,
HVAC (gas), electrical, and plumbing inspection, as applicable, even if state and local regulations exempt

digesters.

Location
Use location criteria from NRCS CPS Waste Storage Facility (Code 313).

Feedstock Characteristics

Digester design must account for varying feedstock properties. Depending on the system design,
extraneous material such as fibrous bedding material (including clumps of straw), soil, sand, or stones
may need to be ground (if appropriate), removed, reduced, or otherwise handled. Ensure that the total
solids of feedstock influent match the digester type and process design. Food waste, wastewater from
food processing operations, and other allowable organic substrates may be added as supplemental
feedstock to a digester when the digester is designed to treat such wastes, as described in the operation

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.
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and maintenance plan. The facility must account for disposal of all feedstocks, including supplemental
feedstocks, according to the requirements in NRCS CPS Nutrient Management (Code 590). Exclude
excess water and foreign material from the digester.

Design
Follow the documented design and performance requirements of the proposed anaerobic digester and
according to the criteria below, as applicable.

°

Design digesters to meet “General Criteria Applicable to All Purposes” and either “Additional Criteria
for Liquid Waste Storage Impoundments” or “Additional Criteria for Fabricated Structures” in NRCS
CPS Waste Storage Facility (Code 313), based on whether the digester is an earthen structure or
tank, respectively.

Design tanks and internal components, including heat pipes, to facilitate periodic removal of
accumulated solids and for corrosion protection.

Design the digester and biogas system components to meet the requirements of State and local
seismic codes, as applicable.

Design the digester cover, materials, anchorage, and all appurtenances, such as weights and
floats, to capture and convey biogas to the gas collection system. The digester cover and
associated materials must meet the requirements of NRCS CPS Roofs and Covers (Code 367).

Operating Volume and Retention Time. Size the digester to retain the design requirements to meet
the hydraulic and solids retention times (days). Design the digester with appropriate freeboard and
overflow or automatic shutdown devices to prevent accidental spillage of effluent or discharge into
the gas collection system.

*  For complete mix digesters, minimum digester retention time is 17 days.

*  For covered lagoon digesters, base the design operating volume either on the daily volatile
solids (VS) loading rate per 1,000 ft3 or the minimum hydraulic retention time (HRT) adequate
for methane production, whichever volume is greater. Select and apply the maximum daily VS
loading rate from the values listed on the map in figure 1. Select and apply the minimum HRT
from values indicated on the map in figure 2.

*  For plug flow digesters, the digester flow path must have a minimum length to width ratio of
3.5:1, a maximum ratio of flow path width to fluid depth of 2.5:1, and a minimum digester
retention time of 20 days.

Inlet and Outlet. Locate the inlet and outlet devices as far apart as practical to minimize “short
circuiting” and to facilitate process flow. Design inlets and outlets of any permanent material to
resist corrosion, plugging, freeze damage, and prevent gas loss. Equip the digester with an outflow
device, such as an underflow weir that maintains the digester liquid surface at its design operating
level. On covered lagoons, locate the inlet discharge a minimum of 12 inches below the digester
liquid surface.

Design the digester to facilitate the movement of all material through the digester to minimize short-
circuiting flow (e.g., floor and wall shapes); with appropriate devices, as necessary, to assure a
continuous flowing and mixing process; to maintain a gas seal under the cover; and to release
effluent directly to separation, storage, or other treatment facility in order to maintain the proper
operating conditions.

Design and install the heating system, if required, to maintain proper digester temperature and to
minimize corrosive attack and scalding build-up on the heated surfaces.
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Figure 1. Covered lagoons - maximum loading rate (Ib VS/1,000 cf/day)

Figure 2. Covered lagoons - minimum hydraulic retention times (MINHRT) in days.

Minimum HET if minimumtreatment volume is < minimum HET
46 fo achieve ~G0% VS destruction

Connections
Ensure that all connections and fittings are properly sized and installed for design flows and vibrations.
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Electrical Component Protection

Very small concentrations of biogas can corrode electrical hardware. Protect electrical controls from
corrosion due to exposure to biogas or locate them in a separate room or building away from the digester
and generator, if applicable.

Gas Collection, Transfer, Control and Utilization System
Gas Collection and Transfer
Meet the following for pipe and/or appurtenances:

°

Design the gas collection system within the digester to minimize plugging or install cleanout ports
as needed.

Design the collection and transfer pipe for wet biogas. In colder climates, protect the pipe to prevent
frost buildup. Use a minimum of 3-inch diameter pipe, unless a detailed design is performed to
account for frost buildup and pressure drop in a low-pressure system.

Design aboveground pipe for biogas transfer with fitting for expansion and contraction effects.

For pipes used to transfer biogas include provisions for drainage of condensate, pressure and
vacuum relief.

Provide a flame trap device in the biogas line between the digester and sources of ignition to
prevent flame migration from the flare to the gas source or as otherwise recommended by the flame
arrester manufacturer.

For steel pipe meet the requirements of American Water Works Association (AWWA) Specification
C-200, or American Society for Testing and Materials (ASTM) Specification A53 or A106; or AWWA
C-220 or ASTM A312 for stainless steel.

For plastic pipe meet the requirements of AWWA Specification C-906 or ASTM D-3350 for high-
density polyethylene (HDPE).

Securely anchor pipe and components within the digester to prevent displacement or damage from
normal forces including loads from accumulated scum.

Install pipes to ensure all sections can be safely isolated and cleaned as part of routine
maintenance.

Gas Control and Utilization

Locate and shelter all equipment and components from the elements.

Design and install gas utilization equipment in accordance with standard engineering practice and
the manufacturer’s specifications.

Design all equipment and components for a minimum service life of 2 years or more. Provide easy
access for replacement or repair of components.

Base the size of equipment and connecting pipe based on head loss, cost of energy, cost of
components, and manufacturers’ recommendations.

Where electrical service is required at the control facility, follow the National Electrical Code and
local and State requirements for the installation and all electrical wire, fixtures, and equipment.

Install a flare for the anaerobic digestion system either as the primary biogas control device or as a
back-up to the biogas utilization equipment. Install flares a minimum of 10 feet above the ground.
Locate open flares a minimum distance of 50 feet from the biogas source or per manufacturer’s
specifications, whichever is further. Properly ground flares or protect to minimize potential damage
caused by lightning strikes.

Equip flares with automatic ignition and power them by solar-charged battery or direct connection to
electrical service. Ensure that the flare capacity is equal to or greater than the anticipated maximum
biogas production. Install a windshield or other device to protect an open flare against wind.

As needed, design appropriate facilities to store excess gas.

Biogas treatment or conditioning equipment, including, but not limited to hydrogen sulfide removal,
must meet gas utilization requirements.
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* Install and maintain a gas meter, suitable for measuring biogas.

Monitoring for Mesophilic and Thermophilic Digesters

Install equipment needed to properly monitor the digester and gas production as part of the system. As a
minimum, temperature sensors and readout devices to measure (1) internal temperature of digester and
(2) inflow and outflow temperatures of digester heat exchanger are required.

Safety

Install fence meeting the requirements of NRCS CPS Fence (Code 382) and post warning signs to
indicate hazards. Include appropriate safety features to minimize the hazards of the facility (refer to
American Society of Agricultural and Biological Engineers (ASABE) Standard EP470, Manure Storage
Safety for guidance, as needed).

Biogas is flammable, highly toxic, and potentially explosive. Design the digester and gas components with
adequate safety measures and install components in accordance with standard engineering practice for
handling a flammable gas and preventing undue safety hazards. As a minimum -

*  Post “Warning Flammable Gas” and “No Smoking” signs.

*  Provide appropriate fire protection equipment and biogas leak detection sensors, especially in
confined areas.

* Provide adequate ventilation for confined areas where gases can accumulate.

* Use explosion-proof motors, switches and other spark producing devices on all biogas blowers or
other equipment installed where biogas is present.

* Provide and maintain above-ground permanent markers to indicate the location of underground gas
lines to prevent accidental disturbance or rupture. Mark exposed pipe to indicate type of pipe
whether gas or other. Exposed pipe conveying flammable gas is generally painted yellow, per
ASME A13.1-2020.

Agricultural Waste Management System Plan
Do not consider the volume of the digester in determining the storage requirement of the waste storage
facility.

Additional Criteria for Maintenance of Air Quality

If the digester is located in an area designated as nonattainment or maintenance for National Ambient Air
Quality Standards, where emergency flares are not feasible due to their potential for emissions of criteria
air pollutants or their precursors, another option must be provided by the manufacturer which adequately
addresses conditions to prevent biogas release into the atmosphere, as required or allowed by State and
local regulations. In these cases, a digester designed and operated to capture biogas for energy
production may provide for emergency biogas release through a vent pipe stack in lieu of flaring provided
the anaerobic digestion system meets the following criteria:

* Provides adequate biogas storage for normal operating conditions and reserve biogas storage to
prevent biogas release for the duration of routine system maintenance, as specified in the
Operations and Maintenance plan.

* Hydrogen sulfide concentrations in untreated biogas does not exceed 6,000 ppm.

* Biogas release is via a minimum 12-inch diameter vent pipe stack with a minimum outlet height of
20 feet above the ground elevation that is immediately adjacent to the pipe’s outlet.

* Biogas release flow rate does not exceed 1,000 cubic feet per minute (CFM).

NRCS, WI
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CONSIDERATIONS

General Considerations

Location

Locate the digester as near the source of manure and as far from neighboring dwellings or public areas as
practicable. Consider slope, distance of manure transmission, vehicle access, prevailing wind direction,
proximity to hydrologically sensitive areas, and visibility for proper location. Locate the digester near a
suitable site for energy utilization equipment. Minimize distances for the transmission of biogas through
buried pipe. Locate the waste storage facility, considering elevation and distance from the digester, to take
advantage of gravity flow.

Siting and Vegetation

Analyze the visual impact of the digester within the overall landscape context and effects on aesthetics.
Consider screening with vegetative plantings, landscaping, or other measures to alleviate a negative
impact or enhance the view. In addition, vegetate disturbed areas as soon as possible. Consider the use
of other NRCS CPSs such as Critical Area Planting (Code 342), Hedgerow Planting (Code 422), or
Windbreak-Shelterbelt Establishment and Renovation (Code 380).

Manure Characteristics
Consider using only fresh manure which has the highest energy content.

Chemicals and Amendments
Consider potential inhibitory effects on gas production of any antimicrobial agents in the manure or waste
stream.

Waste Separation
Consider use of NRCS CPS Waste Separation (Code 632) to prepare the waste stream for introduction to
the anaerobic digester or for post-digestion treatment.

Collection/Mix Tank

Consider using a collection/mix tank to accumulate manure, settle and separate foreign material, pre-heat,
and/or pretreat influent waste to the appropriate total solids concentration. A volume of 1 to 3 days of
manure collection, depending on the planned system management, is often used.

Digester Type
The type of digester selected may be affected by geographical location (figure 3), energy considerations,
wastewater properties, and other design considerations (figure 4).

NRCS, WI
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Figure 3. Covered lagoons - locations suitable for biogas to energy conversion generally fall below

the 40th parallel.
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Figure 4. The type of digester selected is affected by multiple parameters and subject to specific
design considerations (US EPA - AgSTAR).
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Digester Design

A digester operating fluid depth of 8 feet or greater is usually more economical for tank design. Tank
dividers or flow separators may be utilized to increase efficiency and prevent short-circuiting. Install
interior slopes as steep as permitted by soil properties and construction techniques.

NRCS, WI
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Overflow Protection
In case of digester equipment failure, consider designing the transfer system with the capability to bypass
the digester, going directly to storage or land application equipment.

Digestate Processing

Digestate is the residual material left after the digestion process. It is composed of liquid and solid
portions. These are often separated and handled independently, as each have value that can be realized
with varying degrees of post processing. With appropriate treatment, both the solid and liquid portions of
digestate can be used in many beneficial applications. Examples include animal bedding (solids),
nutrient-rich fertilizer (liquids and solids), a foundation material for bio-based products (e.g., bioplastics),
organic-rich compost (solids), and/or simply as soil amendment (solids). The latter may include spreading
the digestate on the field as fertilizer. Digestate products can be a source of revenue or cost savings, and
are often pursued to increase the financial and net-environmental benefit of an AD/biogas project.

The digestate has increased potential for some air and nutrient emissions compared to raw manure (see
Air Quality and Nutrient Availability considerations). Consider the need to incorporate additional
equipment, processes or technologies that may be necessary or useful to treat digestate to reduce
emissions and the potential for groundwater and surface water contamination during digestate storage
and land application based on its intended use.

Effluent Tank
Consider utilizing an effluent tank to hold digester effluent for subsequent mechanical solid-liquid
separation to recover digested separated solids for bedding or soil amendment.

Grounding and Cathodic Protection
Stray voltage, electrolysis and galvanic corrosion can damage pipes inside digesters. Consider the design
requirements for electrodes and anodes.

Gas Collection Cover
In areas of extreme wind or excessive snow, consider installing structures to protect inflatable and floating
digester covers from damage.

Gas Utilization

Investigate and select the most beneficial and economical use of the biogas energy. Depending on the
design and climate, digesters may require more than 50 percent of the biogas heat value to maintain the
design temperature in the winter. Digesters can be heated by hot water from boilers burning biogas or by
heat recovery from internal combustion engines and micro turbines burning biogas for power generation.

Methane Monitoring and Leak Detection

Consider installing methane leak detection systems and regularly monitoring methane emissions from all
components of the system, including the digester, gas collection, transfer, control and utilization system,
and digestate storage. If methane leaks are identified, promptly initiate repairs.

Air Quality

There is potential for methane and ammonia emissions from the storage of digester effluent. Consider
covering digestate storages and incorporating the resulting biogas into the gas collection, transfer, control
and utilization system or incorporating other measures to reduce the potential for emissions. Anaerobic
digestion of livestock waste can increase amount of nitrogen that is converted to ammonia and
subsequently emitted from the resulting wastewater.Recovering energy could reduce fossil fuel
combustion and associated emissions, thereby reducing the net effect of greenhouse gases and
improving air quality. Some energy recovery options, such as the use of internal combustion engines to
convert biogas to energy, may also result in additional emissions of some air pollutants.

Nutrient Availability
Consider the effects of digestion on nutrient availability. While anaerobic digestion creates a more
consistent nutrient supply and can increase management options for the digestate, land application of

NRCS, WI
November 2024



366-CPS-9

digester effluent, compared with fresh manure, may have a higher risk for both ground and surface water
quality problems. Compounds such as nitrogen, phosphorus, and other elements become more soluble
due to anaerobic digestion and therefore have higher potential to move with water.

Safety Training

Operating and maintaining anaerobic digesters presents unique safety risks. Ensure that all personnel
working on or near an anaerobic digester have the safety information, training, and equipment necessary
to safely and effectively complete their assigned tasks.

PLANS AND SPECIFICATIONS

Prepare plans and specifications that describe the requirements for applying the practice according to this
standard. As a minimum, include—

°

Plan view of the system layout and location of livestock facilities, waste collection points, waste
transfer pipe, digester, biogas utilization facilities, and digester effluent storage. Include utilities and
structures on the site.

Grading plan showing excavation, fill, and drainage, as appropriate.

Materials and structural details of the digester, including all premixing tanks, inlets, outlets, pipes,
concrete, pumps, valves, and appurtenances as appropriate for the complete system.

Requirements for foundation, including preparation and treatment.

Details of biogas collection, control, and utilization system including type of materials for pipe,
valves, regulators, pressure gages, electrical power and interface (as appropriate), flow meters,
flare, utilization equipment, and associated appurtenances.

Specify insulation, heat exchanger capacity, and energy requirements as appropriate for
maintaining the digester operating temperature within acceptable limits.

Provide a process flow diagram with the following design information:

*  Flow rates of influent, effluent, and biogas.

» Design total and volatile solids content of influent and effluent.

» Digester volume.

* Hydraulic and solids retention times.

*  When applicable, heating system type and capacity, control, and monitoring.
» Biogas production, including methane yield.

* 12-month energy budget when applicable.

»  Safety features.

OPERATION AND MAINTENANCE

Prepare an operation and maintenance plan for the operator. As a minimum, include the following items in
the operation and maintenance plan:

°

Proper loading rates of the digester and total solids content of the influent.

Accounting for the nutrient impact of all feedstock in the farm’s nutrient management plan.
Description of the planned startup procedures.

Proper operating procedures for the digester, including appropriate operating temperature ranges.

Digester and other component maintenance, including typical length of downtime due to
maintenance.

Estimates of biogas production, methane content, and potential energy recovery.
Instructions for safe use and flaring of biogas.

Monitoring plan with frequency of measuring and recording digester inflow, operating temperatures,
biogas yield, and/or other information as appropriate.

Description of safety issues with the anaerobic digester and associated biogas system. Instructions,

NRCS, WI
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as needed, for ventilating confined spaces according to ASABE standard S607, Ventilating Manure
Storages to Reduce Entry Risk.

*  Troubleshooting guide.
» Alternative operation procedures in the event of equipment failure.

Establish and maintain emergency contact information for consultation with qualified experts.

REFERENCES

American Society of Agricultural and Biological Engineers (ASABE). 2010(R2019).ANSI/ASABE S607,
Ventilating Manure Storages to Reduce Entry Risk. St. Joseph, MI.

ASABE. 2011.Standard EP470, Manure Storage Safety. St. Joseph, Ml.

American Society of Mechanical Engineers (ASME). 2020. A13.1, Scheme for the Identification of Piping
Systems. New York, NY.

American Society for Testing and Materials. Annual Book of ASTM Standards. Standards A-53, Standard
Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless; A106, Standard
Specification for Seamless Carbon Steel Pipe for High-Temperature Service; A312, Standard Specification
for Seamless, Welded and Heavily Cold Worked Austenitic Stainless Steel Pipes; and D-3350, Standard
Specification for Polyethylene Plastics Pipe and Fittings Materials. Philadelphia, PA.

American Water Works Association (AWWA). 2017. C-200, Standard for Steel Water Pipe 6 in. (150 mm)
and Larger; and C-220, Standard for Stainless Steel Pipe 1/2in. (13 mm) and Larger. Denver, CO.

AWWA. 2021. C-906, Polyethylene Pressure Pipe and Fittings, 4 In. through 65 In. (100 mm through 1650
mm), for Waterworks. Denver, CO.

USDA NRCS. 2012. General Manual-190, Part 410, Subpart B, Section 410.25, “Floodplain
Management.” Washington, D.C. https://directives.sc.egov.usda.gov/ (accessed 6/21/22).

USDA NRCS. 2012. National Engineering Handbook-210, Part 651, Agricultural Waste Management Field
Handbook. Washington, D.C. https://directives.sc.egov.usda.gov/ (accessed 6/21/22).

U.S. Environmental Protection Agency (US EPA). 2020. AGSTAR Handbook — A Manual for Developing
Biogas Systems at Commercial Farms in the United States. Washington, D.C..
https://www.epa.gov/agstar/agstar-project-development-handbook (accessed 6/21/22).
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STATEMENT OF WORK
Anaerobic Digester (366)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design Survey — The following information should be obtained and recorded in the field notes:
a. Topographic information
b. Location of features that could affect the facility location
c. Subsurface soils investigation and/or foundation investigation
d. Well location(s)

2. Design Data — The following information should be recorded in the design documentation.

Digester type selected

Biogas collection, transfer, and utilization alternatives

Hard copy of topographic survey and datum references

Analysis of soils investigation

Location of the facility

Volume determination for sizing the facility

Liner selection

Safety features

Erosion control

j. Structural design computations

k. Quantity computations

I.  Vegetation establishment requirements

m. O&M plan

n. Cost estimate

0. Quality assurance plan

3. Drawings and Specifications — The conservation practice standard may contain a list of required items for inclusion
in the plans and specifications. Typical contents include:

a. Location map

Plan view of system layout

Minimum two cross section of the facility perpendicular to each other

Structural details of components

Details for joining different liner types or new lines to existing liners

Locations, size, and type of pipelines and appurtenances, including a profile of the waste transfer system
Details of biogas collection, transfer and utilization

Requirements for foundation preparation and treatment, including bedrock treatment
References to components supplied by others (pumps, etc.)

j.  Vegetative requirements

k. Surface drainage/grading plan

I.  Subsurface drainage details

m. Location of soil test pits within 100 feet of the facility footprint on the plan view

Te@ "o o0 T
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Summary of soil logs plotted on the cross sections or profile showing the USCS
Identification of borrow source location(s)

Safety features

Construction site erosion control practices

Approximate location of utilities

Specifications of materials and installation

Quantities

u. Quality assurance plan

~® 0T oD

4. Certification that the design meets practice standard criteria and complies with applicable laws and regulations

(NEM Part 505, Non-NRCS Engineering Services)
INSTALLATION
Deliverables

1. Documentation of pre-construction conference with client and contractor

2. \Verification that client has obtained required permits

3. Layout Survey Notes — The following information should be recorded in the field notes:
a. Location and alignment stakes
b. Grade stakes with offset reference stakes
c. Location of all appurtenances
d. Location of erosion control

4. Compliance Checks — The complexity of the project will dictate the need for compliance checks during
construction. All surveyed compliance checks shall be recorded in the field notes. Narratives of compliance
checks shall be entered on a sheet in the field notes or the job diary. Compliance checks should include:
a. Measurements of embankments or wall length
b. Required elevations
c. Required component dimensions
d. Required component materials
e. Steel reinforcement placement
f. Profiles of embankments
g. Facility cross sections
h. Soil material and compaction testing
i.  Quality and quantity of materials
j-  Adequacy of vegetation establishment
k. Adequacy of erosion control
[.  Maintaining a job diary with the dates and record of inspections made, testing completed, instruction

provided to the contractor, etc., to document compliance with standards and specifications
m. Treatment location, dimensions, and elevations
n. Adequacy of vegetation establishment
0. Adequacy of pollution control measures
p. Job diary with the dates and record of inspections made, testing completed, instruction provided to the
contractor, etc.

5. Facilitate, implement, and document design modifications with client, original designer, permitting and funding
agencies

6. Advise client/NRCS on compliance issues with all federal, state, tribal, and local laws, regulations and NRCS

policies during installation

7. Certification that the installation process and materials meet design and permit requirements

Month, Year 2



CHECK OUT

Deliverables

1.

As-Built Documentation — As-Built documentation shall include:

a. As-Built drawings showing all significant changes in linear measurements, alignment, or design changes.
b. The final quantities must be shown on the as-built drawing
c. Signed statement that the installed practice meets NRCS standards and specifications
d. Survey field notes
e. Job diary
f.  Material compliance data
g. Photo of completed practice and any components
h. Practice location placed on the conservation plan map
2. Provide the following information to the NRCS field office servicing the relevant land unit for entry into the

Performance Results System (PRS):
a. Technical Service Provider name
b. Customer name
c. USDA program funding the practice (if known)
d. Location of work (state, county, conservation district, land tract identifier)
e. Land use of field where the practice was installed (cropland, etc.)
f.  NRCS practice name and quantity of practice installed in appropriate unit

REFERENCES

Wisconsin NRCS Field Office Technical Guide (eFOTG), Section IV, Conservation Practice Standard 366,
Anaerobic Digester

NRCS National Engineering Manual (NEM)
NRCS National Environmental Compliance Handbook
NRCS Cultural Resources Handbook

U.S. Environmental Protection Agency (US EPA). 2020. AQSTAR Handbook — A Manual for Developing Biogas
Systems at Commercial Farms in the United States. Washington, D.C.. https://www.epa.gov/agstar/agstar-
project-development-handbook (accessed 6/21/22).

ASABE. 2011.Standard EP470, Manure Storage Safety. St. Joseph, ML.
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Operation & Maintenance Plan
Anaerobic Digester (Code 366)

Wisconsin
Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Must be adopted to the Landowner’s construction site.
Expected Lifespan
The minimum expected lifespan of this practice is at least 25 years.

| agree to the following for the lifespan of the practice:

o Follow all applicable safety procedures and practices to protect animals, humans, and the
environments. These include:

Periodically inspect fences, warning and safety signs, and other installed safety features, as
appropriate, to ensure they are functioning as designed. Repair damages caused by vehicles,
livestock, and vandalism.

Ensure appropriate rescue equipment is available and located in a conspicuous area.
Accidental discharges can result from mechanical failures, embankment failure, overloading,
overflows during unusually wet weather, or operator error. Review and understand the
provisions of the emergency response plan.

Install recommended types and sizes of fire extinguishers in appropriate locations. Inspect
extinguishers at least annually and replace as needed.

Inspect for and maintain proper grounding and cathodic protection of electrical wiring and
equipment.

e Establish and maintain a list of emergency contacts and technical consultants.

o Follow the waste management system plan and comprehensive nutrient management plan. Load
into the digester only those waste products identified in the operational plan. Do not dispose of
animal mortality, syringes, or other large or non-biodegradable wastes in the digester.

e Follow the operational plan developed by the designer. The operational plan should include, but is
not limited to, the following:

NRCS WI

Proper loading rate of the digester and total solids content of the influent.

Accounting for the nutrient impact of all feedstock in the farm’s nutrient management plan.
Description of the planned startup procedures.

Proper operating procedures for the digester, including appropriate operating temperature
ranges.

Digester and other component maintenance, including typical length of downtime due to
maintenance.

Estimates of biogas production, methane content, and potential energy recovery

Page 1 of XX Month Year



* Instructions for safe use and flaring of biogas.

* Monitoring plan with frequency of measuring and recording digester inflow, operating
temperatures, biogas yield, and/or other information as appropriate.

« Description of safety issues with the anaerobic digester and associated biogas system.

»  Troubleshooting guide.

« Alternative operation procedures in the event of equipment failure.

e Inspect for leaks in biogas piping and connections. All exposed appurtenances - pipes, pumps,
manure pumps, valves, gates, etc., should be inspected periodically (minimum of twice a year) to
make sure they are functional, structurally sound, and are not cracked, broken, and/or a safety
hazard to the operator or livestock. Repair as needed.

e Outlets of foundation and subdrains should be checked frequently and kept open. The outflow
from these drains should be checked when digester is being used to determine if there is leakage
from the digester. If leakage is detected, repairs should be planned and made when the facility is
empty.

e Maintain all pumps, agitators, piping, valves and other equipment in good condition following
manufacturer’s recommendations. Make sure inlet and outlet screens are in place and free of
debris.

e Inspect concrete sumps, pits, walls, ramps, slats, and floors often for separations and/or cracks,
which would indicate potential failure. Repairs should be made immediately.

e Check backfill areas around concrete structures often for unusual settlement. Determine if
settlement is caused by backfill consolidation or failure of concrete walls. Repair walls or fill, as
appropriate.

e Maintain a vigorous growth of desirable vegetative cover of recommended grasses on backfill and
embankments around structures by seeding, fertilizing, mulching, controlling weeds, and mowing
as necessary. If the vegetative cover is damaged, it should be reestablished as soon as possible.
Prevent growth of trees and woody plants on these areas.

e Inspect haul roads and approaches to and from the digester frequently to determine the need for
replacement stone or other stabilizing materials.

e Do not operate loaded feed wagon, trucks, manure spreaders, or other heavy equipment within 5
feet of the digester walls.

e Check frequently for rodents and other burrowing animals. Promptly repair any damages found
and take appropriate steps to prevent future damage.

e Additional Recommendations:

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:
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USD United States Natural Resources Conservation Service
ﬁ Department of

Agriculture

QUALITY ASSURANCE PLAN
Anaerobic Digester (Code 366)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Must be adopted to the landowner’s construction site.

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

Obtain copies of PERMITS, or documentation that they are not needed.

Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS

CRUSHED STONE. Verify that they comply with sheet of the plan.
Document observations in job diary.

CONCRETE. Use Job Sheet 813 to verify that the proposed mix design and all ingredients meet the

requirements in Wisconsin Construction Specification 4. Attach material documentation.

REINFORCING STEEL. Verify that the steel is free of loose rust, oil, grease, paint, or other

deleterious matter. Document markings or attach tags. Steel grade and size shall comply with sheet

of the construction plan.

CURING COMPOUND. WHITE PITMENTED, MEETS ASTM C309 Type 2. Attach a copy of the

material specification sheet.

EMBEDDED WATERSTOP. Verify width, center bulb, and web thickness. Manufactured
intersections on hand? (Yes/No).

EXPANSIVE WATERSTOP. Verify material contains no bentonite and is for use in a wet-dry cycling

manure environment. Note required curing time.

CONCRETE CHAIRS. Verify concrete bricks have minimum 3500 psi strength.

PRE-CAST CONCRETE. Review and accept all (if any) precast concrete manhole or water
control box design and documentation. Verify all design standards and specifications are met.
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PIPE, VALVES, AND FITTINGS. Review and accept all pipes, valves, and appurtenances.
Verify all design standards and specifications are met.

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets drawing
WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets
requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type used and quantity.

EROSION CONTROL blanket material. Obtain a tag from the material or an invoice or product
brochure from the supplier.

CONSTRUCTION

STAKE THE LOCATION of the practice. Set GRADES if necessary.

Document method of fill placement for any soil liner component or sub-liner required. Lift thickness,
number of passes, and equipment used to compact lift. Check that the method is specified is used.

OBSERVE THE SAND AND GRAVEL PLACEMENT. Verify correct THICKNESS per plans.
Obtain photographs or record observations with text in engineering field book.

OBSERVE THE REINFORCING STEEL PLACEMENT. Verify correct overlap and spacing per
plans. Verify forms will provide correct concrete thickness. Obtain photographs or record observations
in the job diary.

THE INSPECTOR MUST BE PRESENT FOR THE CONCRETE PLACEMENT ADJACENT

TO WATERSTOP. Collect batch tickets from every load, verify that material is the same as that
which is certified. Obtain photographs or record observations with text in engineering field book.

Check concrete slump. Water may only be added once and at beginning of pour. Verify that the
maximum gallons of water is not exceeded.

The concrete shall be discharged as closely as possible to its final position in the forms. Concrete shall
not be dropped more than allowed in WCS 4, Concrete.

Document method of concrete consolidation. Vibrator, hand tamping, or screeding.

Exposed concrete shall be kept continuously wet until curing compound is applied. Curing compound
shall be applied uniformly.

Measure and document the dimensions for all system components. Document with diary
notation and photograph.

Verify that all system components meet design standards. Document with diary notation and
photograph.

Verify that all mechanical parts are properly lubricated as required by the manufacturer.
Verify that all pipe, valves, and fittings are properly installed and functioning.

Where applicable, verify that all electrical work has been completed under the direction of a
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licensed electrician. Document completion by observing that all lockout tags have been removed
by the electrician certifying that the electrical work is complete.

Where applicable, verify that all fuel tanks are properly installed and contained as required by
permitting.

Complete job diary entries daily.

FINAL INSPECTION
Verify that the final construction has met all design standards.

Verify that all disturbed areas not to be cropped are SEEDED, FERTILIZED, LIMED, AND MULCHED.
Document seeding date.

Document installed quantities (payment units) of the practices. Note: Financial assistance programs
may have payment units different than the e-FOTG conservation practice standards reporting units.

Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my
project.

Landowner’s Signature: Date:
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USDA

_ United States Department of Agriculture 367-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
ROOFS AND COVERS

CODE 367

(no)

DEFINITION

A rigid, semirigid, or flexible manufactured membrane, composite material, or roof structure placed over a
waste management facility, agrichemical handling facility, or an on-farm secondary containment facility.

PURPOSE

Use this practice to accomplish one or more of the following purposes—

* Protect clean water by excluding precipitation from potential contaminants.
* Improve waste management and utilization to protect nearby surface water quality.

* Reduce emissions of ammonia, odorous sulfur compounds, greenhouse gases, volatile organic
compounds, and particulate matter to improve air quality.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies where—

*  Precipitation should be excluded from the following areas: animal feeding and management areas,
on-farm secondary containment facilities, facilities for waste storage, animal mortality, composting,
waste transfer or waste treatment, and agrichemical handling.

» Biotreatment of emissions using a porous cover on a wastewater storage facility is needed to
improve air quality, limit odors, and moderate the net effect of greenhouse gas emissions.

* Acoveris needed to exclude precipitation from a waste management facility. Auxiliary elements of
the cover will also capture and manage biogas emissions, improve air quality, limit odors, and
reduce the net effect of greenhouse gas emissions.

» Biogas capture for energy production is a component of an existing or planned waste management
system. Biogas capture and utilization will also improve air quality, limit odors, and reduce the net
effect of greenhouse gas emissions.

This practice does not apply to NRCS Conservation Practice Standard (CPS) High Tunnel System (Code
325).

CRITERIA

General Criteria Applicable to All Purposes

Laws and Regulations

Plan, design, and construct the roof and covers to meet all Federal, State, Tribal, and local laws and
regulations. Ensure the gas collection systems under covers, including associated transfer, control, and
utilization systems, have a licensed boiler, HVAC (gas), electrical, plumbing inspection, as applicable,
even if the system is exempt from state and local regulations.

NRCS reviews and periodically updates conservation practice standards. To obtain the current NRCS. WI

version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

November 2024
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Materials
Select the type, thickness and material properties of the roof or cover and any supporting members after
accounting for all loads and stresses due to operational, environmental, and climatic conditions.

Design

Design roofs and covers to withstand all anticipated loads in accordance with the requirements in Title
210, National Engineering Manual, Part 536, “Structural Design” (210-NEM-536) including all anticipated
loads in the structural design for facility components that serve as part of the foundation or support for a
roof or cover. See the sections below, on Additional Criteria for Rigid and Semi-rigid Roofs and Covers,
and Additional Criteria for Flexible Covers.

Refer to NRCS CPS Waste Storage Facility (Code 313) or NRCS CPS Agrichemical Handling Facility
(Code 309) for structural design criteria of the foundations and supports associated with these respective
practices. Account for all items that will influence the performance of the roof or cover, including strength,
durability, serviceability, material properties and construction quality in the current editions of the following
material references, as well as other references as appropriate as noted in Title 210, National Engineering
Manual, Part 536, “Structural Design” (210-NEM-536):

» Steel. Manual of Steel Construction, AISC, American Institute of Steel Construction.
»  Timber. National Design Specifications for Wood Construction, American Wood Council.
»  Concrete Appropriate ACI Standard (see 210-NEM-536), American Concrete Institute.

 HDPE/LLDPE Geomembrane. HDPE and LLDPE Geomembrane Installation Specification,
International Association of Geosynthetic Installers.

Access
Provide suitable access for normal operation and maintenance of a facility which is enclosed as the result
of a roof or cover.

Venting

For an enclosed roof structure located over animals, manure storage, or petroleum product storage,
provide ridge or end vent openings of at least 2 inches per 10-foot-width of building. This prevents buildup
of moisture and gases in the attic area.

For enclosed buildings, provide mechanical (exhaust fans) or natural (adequate openings) ventilation in
order to maintain a safe working environment when human entry is intended. Refer to American Society of
Agricultural and Biological Engineers’ (ASABE’s) document, ASABE S607, Ventilating Manure Storages to
Reduce Entry Risk for design standards.

Safety

Provide safety features, including fences and warning signs, as appropriate, to prevent undue hazards
from biogases and drowning. Refer to ASABE’s document, ASAE EP470.1, Manure Storage Safety for
guidance.

Design covers and grating over openings such that livestock and humans cannot accidentally displace
them and fall into the facility.

Include provisions in the design to prevent the unintentional conveyance of biogas to any facilities
connected to the installed roof or cover. Example: Water seal or gas trap in a waste transfer pipeline from
a roof structure to a covered wast storage pond.

Additional Criteria for Rigid and Semirigid Roofs and Covers -

Design rigid and semirigid roofs and covers to withstand all anticipated loads including, but not limited to,
internal and external loads, uplift pressure, concentrated surface and impact loads and load combinations
in compliance with this standard. Design roofs, covers and associated support systems to resist all
applicable loads including wind, snow, and seismic loads as specified in the American Society of Civil
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Engineers (ASCE), Standard ASCE 7, Minimum Design Loads for Buildings and Other Structures,
referenced in the state-adopted version of the International Building Code (IBC).

Design covers intended for vehicle, equipment and/or livestock traffic to withstand anticipated dead and
live loads. The minimum live load design values for covers are contained in ASABE ASAE EP378.4, Floor
and Suspended Loads on Agricultural Structures Due to Use, and ASAE EP393.3, Manure Storages. For
tank wagons having more than a 2,000-gallon capacity, use the actual axle load for design.

Follow criteria outlined in NRCS CPS Roof Runoff Structure (Code 558) for structural practices to collect,
control and convey roof runoff away from the contaminated area. Divert any outside surface water from
entering the roofed area.

Treated Wood

Use preservative-treated wood when wood members are exposed to animal waste or elements that
deteriorate wood. Preservative-treated wood must meet the applicable American Wood Protection
Association (AWPA) Standards or have an evaluation service report (ESR) prepared by an organization
recognized by the International Code Council (ICC). Treated wood in contact with animal wastes or as
critical components that are difficult to replace, should meet AWPA UC4B or equivalent for heavy-duty
ground contact.

Aluminum fasteners, connectors, or cladding must not be used in direct contact with treated wood unless
specifically allowed by the preservative manufacturer. Use hot-dipped galvanized or stainless steel bolts,
washers, nuts, nails, and other hardware which meet American Society for Testing and Materials (ASTM)
specifications A153 for fasteners and ASTM A653 coating designation G185 for sheet metal connectors,
or ASTM A240 for Type 304 or 316 stainless steel, except as noted below. Fasteners and connectors of
other materials may be used if specifically allowed by the preservative manufacturer. All fasteners,
connectors, and any other metal in contact with Alkaline Copper Quaternary (ACQ), micronized copper
quaternary (MCQ), Copper Azole (CA), Micronized Copper Azole (MCA), or Dispersed Copper Azole
(uUCA-C) treated wood shall be stainless steel if the conditions for AWPA Use Category UC4B apply, if in
direct contact with manure, or if constant, repetitive, or where long periods of wet conditions may occur. All
fasteners, connectors, and any other metal in contact with wood treated with Ammoniacal Copper Zinc
Arsenate (ACZA) or any other preservative containing ammonia must be stainless steel.

Repair
Allow use of sectional replacement repair for rigid or semirigid roof and cover material.

Additional Criteria for Flexible Covers -

For fabrication of flexible membrane inflated and floating covers, use only membrane materials which
have been certified by the manufacturer as suitable for the intended application.

Design flexible membrane cover systems to resist snow, wind, and wind uplift loads as appropriate.

Design floating covers to fluctuate with rising and falling liquid levels to properly manage the waste
storage facility.

Include floatation materials on floating membrane covers as necessary for proper cover performance, and
operation and maintenance tasks. Floatation materials under the cover such as encapsulated Styrofoam
strips facilitate biogas transfer off the pond.

Design impermeable floating covers with a biogas collection, transfer, and control system to provide
protection for the cover and convey biogas to a flare, release, or control point.

Design biogas handling systems with the capacity to handle the large range in gas production that can
occur as a result of changing ambient temperatures and substrate conditions.

Design inflated covers (supported by forced air from mechanical means) to be—
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* Equipped with a warning system to notify operator of blower failure for mechanically forced air
systems.

*  Provided with a support system to limit cover collapse.
Use table 1 to select the minimum thickness for flexible geomembrane cover materials.

Table 1. Flexible geomembrane cover materials.

Type for Minimum Thickness Criteria

Purpose Contain Biogas Divert Clean Water
HDPE 40 mil 30 mil

LLDPE 40 mil 30 mil

LLDPE-R 36 mil 24 mil

PVC 40 mil 30 mil

EPDM 45 mil 45 mil

FPP 40 mil 30 mil

FPP-R 36 mil 23 mil

PE-R NR 23 mil

1 mil = 1/1000 of an inch

HDPE - High Density Polyethylene Geomembrane

LLDPE — Linear Low Density Polyethylene Geomembrane

LLDPE-R - Reinforced Linear Low Density Polyethylene Geomembrane,
PVC — Polyvinyl Chloride Geomembrane

EPDM - Ethylene Propylene Diene Terpolymer Geomembrane

FPP — Flexible Polypropylene Geomembrane

FPP-R — Reinforced Flexible Polypropylene Geomembrane PE-R — Reinforced, Slit —Film, Woven
Polyethylene Geomembrane

NR — Not Recommended

Repair.
Use only flexible cover material which is readily repairable. Repair may be made by solvent, adhesive,
thermoplastic welding, or other methods according to manufacturer’s recommendation.

Additional Criteria for Biogas Control/Utilization-

Biogas Emissions

The cover system will provide for bio-reduction and treated release of gaseous emissions, contain and
manage release of gaseous emissions, or capture and control or utilization of biogas, as appropriate.

» Permeable Cover for Bio-reduction and Treated Release. Select a cover fabricated of a permeable
composite membrane designed to promote biological treatment of gaseous emissions which pass
through the membrane for treated release to the atmosphere.

* Impermeable Cover for Precipitation Exclusion and Biogas Capture. Design the impermeable cover
system on the stored manure and organic wastes with auxiliary elements to manage any biogas
produced by capturing biogas emissions and transferring biogas to the point of discharge without
mixing with air. For storage cover systems which collect biogas, provide for the safe handling,
transfer, and flaring or utilization of the biogas.
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Equipment and material exposed to biogas must be resistant to corrosion and suitable for use within a
potentially explosive environment. Materials, controls, motors and their installation must conform to the
National Electrical Code (NEC). Motors must be rated explosion proof and properly sealed.

Design aboveground pipe for biogas transfer with fittings for expansion and contraction effects, or an
analysis that justifies otherwise.

Use steel or plastic materials for aboveground biogas transfer pipe intended for pressurized biogas
systems. Steel pipe must meet the requirements of American Water Works Association (AWWA)
Specification C-200, or ASTM A53; or AWWA C-220 or ASTM A312 for stainless steel. Plastic pipe must
be HDPE meeting AWWA Specification C-906 or ASTM D-3350. PVC is only acceptable for aboveground
biogas transfer when pipe meets ASTM D2241 or D1785, is ultraviolet light inhibited and pipe material is
modified for high impact strength.

Anchorage. Design the cover anchorage system to withstand internal gas pressures, corrosive
environment, wind loads, air tightness (as necessary), and other forces as appropriate to the cover
system.

Pressure. For covers associated with biogas production, include provisions for fail safe pressure relief
when interior pressures exceed design operating pressures. Do not exceed manufacturer’'s recommended
maximum pressure.

Precipitation. Design features to direct precipitation on impermeable covers to collection points for
removal by pumping or by controlled release to suitable grassed or otherwise stabilized areas for
discharge or infiltration.

Biogas Capture
Design the cover materials and all appurtenances such as weights and floats, to capture and convey
biogas to the gas collection system. Provide for the following:

1. Air Exclusion - Design the cover system and appurtenances, including perimeter soil slopes above
the water line, for in-ground liquid waste storage, to exclude the entrance of air under all operating
conditions.

2. Gas Collection, Control, and Utilization - The collection, control, and utilization of biogas must meet
appropriate criteria in NRCS CPS Anaerobic Digester (Code 366).

Biogas Safety
As a minimum for all roofs and covers that contain or control biogas, post the following warning signs:

*  “Warning Flammable Gas.”
*  “No Smoking.”
* And when human entry is possible: “Do Not Enter — Hazardous Gases.”

Where biogas is captured, design the gas collection, transfer and control/utilization system in accordance
with standard engineering practice for safely handling a flammable gas including safety criteria noted in
NRCS CPS Anaerobic Digester (Code 366).

*  Provide appropriate fire protection equipment and biogas leak detection sensors and/or ventilation
where biogas leakage could enter confined areas intended for human entry.

* Locate open flares a minimum distance of 100 feet from the biogas source. Use a minimum flare
height of 10 feet. Ground or protect the flare assembly from the chance of lightening strike.

* Install a flame trap assembly in the biogas line between the cover and the source of ignition or as
recommended by the flame arrester manufacturer.

*  Mark underground gas lines to prevent accidental disturbance or rupture. Mark exposed pipe to
indicate gas line or other.
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CONSIDERATIONS

Consider an increased level of designed treatment for sites with high priority areas for source water
protection or that are upstream of community drinking water withdrawal sites. Also consider increased
levels of treatment in watersheds where water quality impairments for nutrients or pathogens have been
shown to have impacted the designated use of downstream waterbodies.

To further improve water quality, consider eliminating or reducing feedlot areas when placing livestock
under roof.

Screening with vegetative plantings, landforms, or other measures may be implemented for aesthetic
purposes.

Maintain storage capacity and functionality of covered liquid waste storage by minimizing solids
accumulation. Consider the use of manure management practices such as solid/liquid separation, NRCS
CPS Waste Separation (Code 632).

On USDA certified organic and transitioning-organic operations, all wood treatments should comply with
the National Organic Program (NOP) regulations.

For organic applications, consider using special construction material such as qualifying lumber as
documented by an evaluation service recognized by the International Code Council (ICC). Other
application considerations may also need to be made to address organic issues.

For areas where energy production is an option, consider adding energy recovery or production to the gas
handling system. Energy recovery or production can offset air emissions from fossil fuel combustion.

Consider storage of biogas when installing flexible covers over waste storage facilities or waste treatment
lagoons to attenuate gas supply for end use or treated release.

Waste facility covers which capture biogas may change nutrient volatilization of the stored manure.
Consider the effect this may have on the nutrient management plan.

Waste facility covers which capture biogas may increase the odor nuisance during agitation, pump out,
and land application. Consider the effect these activities may have on the surrounding areas and waste
management options.

PLANS AND SPECIFICATIONS

Prepare plans and specifications that describe the requirements for applying this practice to meet its
intended purpose.

As a minimum, the plans and specifications will provide the following:

* Include information about the location and sequence of the phases of construction.

«  Specify layout and location of agricultural waste storage and handling facility, or agrichemical
handling facility.

* Include roof or cover footprint, any waste collection points and all planned access features.

» Grading plan showing excavation and fill. Include appropriate drainage features and revegetation
plan as needed.

* Materials and structural details of the roof or cover including all necessary appurtenances as
appropriate for the complete system.

* For flexible geomembrane cover systems with biogas utilization, include a listing of associated
biogas collection and transfer equipment, and necessary appurtenances.

«  Specify that the manufacturer or installer of the geomembrane cover system must certify the
installation of the cover. Require the same manufacturer or installer to provide the project owner
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with maintenance instructions for the cover material.
* Biosecurity measures during installation.
* Warning and safety signage placement.

OPERATION AND MAINTENANCE

Prepare an operation and maintenance (O&M) plan and review the plan with the landowner or operator
responsible for the application of this practice. Provide specific instructions for proper operation and
maintenance of each component of this practice and detail the level of inspection and repairs needed to
maintain the effectiveness and useful life of the practice.

* For covers fabricated of a permeable composite membrane designed to promote biological
treatment of gaseous emissions, maintain the cover media for the life of the practice to ensure
proper biofilter operation.

*  Address biosecurity concerns in all aspects of operation and maintenance.

» For enclosed waste facilities, exercise caution and care during cover removal or access. If opening
of the cover is required for facility management, include provisions to prevent exposure of workers
to hazardous gases.

» If personnel are or may be required to enter an enclosed waste facility, include safety provisions
recommended by the National Institute for Occupational Safety and Health (NIOSH) for working in
confined spaces including, but not limited to, using a positive-pressure self-contained breathing
apparatus, safety line, and standby personnel.

» Develop an emergency action plan for covered systems associated with biogas production. Include
instructions as to limits of cover performance and emergency procedures if control equipment fails.
Provide contact(s) and phone numbers of person(s) to contact for the event of an emergency.

REFERENCES

American Concrete Institute (ACI). Building Code Requirements for Structural Concrete, ACI 318. ACI
Committee 318. ACI, Farmington Hills, MI.

American Institute of Steel Construction. Steel Construction Manual, 15th Edition. AISC, Chicago, IL.

American Society of Agricultural and Biological Engineers. Floor and Suspended Loads on Agricultural
Structures Due to Use, ASAE EP378.4. ASABE, St. Joseph, MI.

American Society of Agricultural and Biological Engineers. Manure Storage Safety, ASAE EP470.1.
ASABE, St. Joseph, MI.

American Society of Agricultural and Biological Engineers. Manure Storages, ASAE EP393.3. ASABE, St.
Joseph, MI.

American Society of Agricultural and Biological Engineers. Ventilating Manure Storages to Reduce Entry
Risk, ASAE S607, ASABE, St. Joseph, MI.

American Society of Civil Engineers. Minimum Design Loads for Buildings and Other Structures,
ASCE/SE]I 7-22. ASCE, Reston, VA.

American Wood Council (AWC). 2018. National Design Specifications for Wood Construction. AWC,
Washington, DC.

American Wood Protection Association. 2021. AWPA Book of Standards. AWPA, Birmingham, AL.

ASTM A53/A53M-20. 2020. Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless. ASTM International, West Conshohocken, PA, A53/A53M-20.
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ASTM A153/A153M-16a. 2016. Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware. ASTM International, West Conshohocken, PA, A153/A153M-16a.

ASTM A240/A240M-22. 2022. Standard Specification for Chromium and Chromium-Nickel Stainless Steel
Plate, Sheet, and Strip for Pressure Vessels and for General Applications. ASTM International, West
Conshohocken, PA, A240/A240M-22.

ASTM A312/A312M-22. 2022. Standard Specification for Seamless, Welded, and Heavily Cold Worked
Austenitic Stainless Steel Pipes. ASTM International, West Conshohocken, PA, ASTM A312/A312M-22.

ASTM A653/A653M-20. 2020. Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. ASTM International, West Conshohocken, PA,
A653/A653M-20.

ASTM D1785-21A. 2021. Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120. ASTM International, West Conshohocken, PA, D1785-21A.

ASTM D2241-20. 2020. Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR
Series). ASTM International, West Conshohocken, PA, D2241-20.

ASTM D3350-21. 2021. Standard Specification for Polyethylene Plastics Pipe and Fittings Materials.
ASTM International, West Conshohocken, PA, D3350-21.

AWWA C200-17. Steel Water Pipe, 6 in. (1560 mm) and larger. Denver, CO.
AWWA C220-17. Stainless-Steel Pipe, 1/2 in. (13 mm) and Larger. Denver, CO.

AWWA C906-21. Polyethylene (PE) Pressure Pipe and Fittings, 4 in. through 65 in. (100 mm through
1,660 mm), for Waterworks. Denver, CO.

International Association of Geosynthetic Installers. HDPE and LLDPE Geomembrane Installation
Specification. IAGI, St. Paul, MN.

International Building Code. 2021. International Code Council (ICC). ICC, Whittier, CA.

International Code Council Evaluation Service. International Code Council (ICC). ICC, Whittier, CA.
National Fire Protection Association (NFPA) 70, National Electrical Code (NEC).

Natural Ventilating Systems for Livestock Housing. 7989. Midwest Plan Service, MWPS-33.

USDA National Organic Program, Organic Regulations, Title 7 Code of Federal Regulations, Part 205.
USDA NRCS. 2017. Title 210, NEM, Part 536, Structural Engineering. Washington, D.C.

USDA Office of the Chief Economist. 2014. Technical Bulletin 1939, Quantifying Greenhouse Gas Fluxes
in Agriculture and Forestry: Methods for Entity-Scale Inventory, Washington, DC., July.
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

STATEMENT OF WORK
Roofs and Covers (367)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design Survey — The following information should be obtained and recorded in the field notes:
a. Topographic information (survey data may not be needed for temporary structures)
b. Soails investigations
c. Locations of planned structures on a conservation plan map

2. Design Data — The following information should be recorded in the design documentation:
a. Analysis of soil and geologic data, including soil bearing strength requirements.
b. Roof/Cover design snow and wind loads

i. Risk Category

ii. Ground snow load, Pg and associated factors:
*  Snow exposure factor, Cg
*  Snow load importance factor, /g
* Thermal factor, C;

iii. Basic wind speed, V

iv. Enclosure classification

Hard copy of topographic survey and datum references

Structural design computations to support the roof

Structural design computations to support the side walls

Computations for sizing the facility which will be covered

Erosion control

Quantity computations

Operation & Maintenance Plan, including but not limited to:

i. Critical elements of operation and maintenance.

ii. Frequency of inspection.

iii. Normal operating range or conditions.

iv. Typical problems which may occur.

v. Minor maintenance procedures.

vi. Contact information for entities that can provide assistance with problems.

j.  Cost estimate

k. Quality assurance plan describing the type and frequency of testing and construction inspection and the
qualification of the person doing the inspection. At least one site visit by the designer of record shall be
required to observe that the project is installed according to the plans and specifications.

3. Drawings and Specifications — The conservation practice standard may contain a list of required items for inclusion
in the plans and specifications. Typical contents include:

a. Location map
b. Location of roof or cover on a plan view
c. Structural drawings for the roof
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Details of any appurtenant features (i.e. heavy use area protection)
Seeding requirements

Site specific construction requirements

Construction and material specifications

Quantities

i. Quality assurance plan

Se ™o a

4. Certification that the design meets practice standard criteria and complies with applicable laws and regulations
(NEM Part 505, Non-NRCS Engineering Services)
INSTALLATION

Deliverables

1.

Documentation of pre-construction conference with client and contractor

2. Verification that client has obtained required permits

3. Layout Survey Notes — The following information should be recorded in the field notes:
a. Location and alignment stakes
b. Grade stakes with offset reference stakes
c. Location of all appurtenances
d. Location of erosion control

4. Compliance Checks — The complexity of the project will dictate the need for compliance checks during
construction. All surveyed compliance checks shall be recorded in the field notes. Narratives of compliance
checks shall be entered on a sheet in the field notes or the job diary. Compliance checks should include:
a. Material requirements according to the construction plan
b. Proper installation of appurtenances
c. Adequacy of vegetation establishment
d. Adequacy of erosion control
e. Maintaining a job diary with the dates and record of inspections made, testing completed, instruction

provided to the contractor, etc., to document compliance with standards and specifications

5. Facilitate, implement, and document design modifications with client, original designer, permitting and funding
agencies

6. Advise client/NRCS on compliance issues with all federal, state, tribal, and local laws, regulations and NRCS
policies during installation

7. Certification that the installation process and materials meet design and permit requirements

CHECK OUT

Deliverables

1.

As-Built Documentation — As-Built documentation shall include:

As-Built drawings showing all significant changes in linear measurements, alignment, or design changes.
The final quantities must be shown on the as-built drawing

Signed statement that the installed practice meets NRCS standards and specifications

Survey field notes

Job diary

Material compliance data

Photo of completed practice and any components

h. Practice location placed on the conservation plan map

Provide the following information to the NRCS field office servicing the relevant land unit for entry into the
Performance Results System (PRS):

a. Technical Service Provider name

@ "o o0 T
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b. Customer name

c. USDA program funding the practice (if known)

d. Location of work (state, county, conservation district, land tract identifier)

e. Land use of field where the practice was installed (cropland, etc.)

f.  NRCS practice name and quantity of practice installed in appropriate unit
REFERENCES

WI NRCS Field Office Technical Guide (eFOTG), Section IV, Conservation Practice Standard 367, Roofs and
Covers

NRCS National Engineering Handbook, Part 651, Agricultural Waste Management Field Handbook (AWMFH)
and Wisconsin Supplements

NRCS National Engineering Manual (NEM) and Wisconsin Supplements
NRCS National Environmental Compliance Handbook
NRCS Cultural Resources Handbook

Month, Year






USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

STATEMENT OF WORK
Roofs and Covers (367)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design Survey — The following information should be obtained and recorded in the field notes:
a. Topographic information (survey data may not be needed for temporary structures)
b. Soails investigations
c. Locations of planned structures on a conservation plan map

2. Design Data — The following information should be recorded in the design documentation:
a. Analysis of soil and geologic data, including soil bearing strength requirements.
b. Roof/Cover design snow and wind loads

i. Risk Category

ii. Ground snow load, Pg and associated factors:
*  Snow exposure factor, Cg
*  Snow load importance factor, /g
* Thermal factor, C;

iii. Basic wind speed, V

iv. Enclosure classification

Hard copy of topographic survey and datum references

Structural design computations to support the roof

Structural design computations to support the side walls

Computations for sizing the facility which will be covered

Erosion control

Quantity computations

Operation & Maintenance Plan, including but not limited to:

i. Critical elements of operation and maintenance.

ii. Frequency of inspection.

iii. Normal operating range or conditions.

iv. Typical problems which may occur.

v. Minor maintenance procedures.

vi. Contact information for entities that can provide assistance with problems.

j.  Cost estimate

k. Quality assurance plan describing the type and frequency of testing and construction inspection and the
qualification of the person doing the inspection. At least one site visit by the designer of record shall be
required to observe that the project is installed according to the plans and specifications.

3. Drawings and Specifications — The conservation practice standard may contain a list of required items for inclusion
in the plans and specifications. Typical contents include:

a. Location map
b. Location of roof or cover on a plan view
c. Structural drawings for the roof
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Details of any appurtenant features (i.e. heavy use area protection)
Seeding requirements

Site specific construction requirements

Construction and material specifications

Quantities

i. Quality assurance plan

Se ™o a

4. Certification that the design meets practice standard criteria and complies with applicable laws and regulations
(NEM Part 505, Non-NRCS Engineering Services)
INSTALLATION

Deliverables

1.

Documentation of pre-construction conference with client and contractor

2. Verification that client has obtained required permits

3. Layout Survey Notes — The following information should be recorded in the field notes:
a. Location and alignment stakes
b. Grade stakes with offset reference stakes
c. Location of all appurtenances
d. Location of erosion control

4. Compliance Checks — The complexity of the project will dictate the need for compliance checks during
construction. All surveyed compliance checks shall be recorded in the field notes. Narratives of compliance
checks shall be entered on a sheet in the field notes or the job diary. Compliance checks should include:
a. Material requirements according to the construction plan
b. Proper installation of appurtenances
c. Adequacy of vegetation establishment
d. Adequacy of erosion control
e. Maintaining a job diary with the dates and record of inspections made, testing completed, instruction

provided to the contractor, etc., to document compliance with standards and specifications

5. Facilitate, implement, and document design modifications with client, original designer, permitting and funding
agencies

6. Advise client/NRCS on compliance issues with all federal, state, tribal, and local laws, regulations and NRCS
policies during installation

7. Certification that the installation process and materials meet design and permit requirements

CHECK OUT

Deliverables

1.

As-Built Documentation — As-Built documentation shall include:

As-Built drawings showing all significant changes in linear measurements, alignment, or design changes.
The final quantities must be shown on the as-built drawing

Signed statement that the installed practice meets NRCS standards and specifications

Survey field notes

Job diary

Material compliance data

Photo of completed practice and any components

h. Practice location placed on the conservation plan map

Provide the following information to the NRCS field office servicing the relevant land unit for entry into the
Performance Results System (PRS):

a. Technical Service Provider name
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b. Customer name

c. USDA program funding the practice (if known)

d. Location of work (state, county, conservation district, land tract identifier)

e. Land use of field where the practice was installed (cropland, etc.)

f.  NRCS practice name and quantity of practice installed in appropriate unit
REFERENCES

WI NRCS Field Office Technical Guide (eFOTG), Section IV, Conservation Practice Standard 367, Roofs and
Covers

NRCS National Engineering Handbook, Part 651, Agricultural Waste Management Field Handbook (AWMFH)
and Wisconsin Supplements

NRCS National Engineering Manual (NEM) and Wisconsin Supplements
NRCS National Environmental Compliance Handbook
NRCS Cultural Resources Handbook
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

Operation & Maintenance Plan
Roofs and Covers (367)

Roof
Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Must be adopted to the Landowner’s construction site.

Expected Lifespan
The minimum expected lifespan of this practice is at least 10 years.

| agree to the following for the lifespan of the practice:

1. Inspect annually and after significant storm events to ensure proper function of the roof
structure and any associated outlets.

2. Inspect metal surfaces for rust and other damage, especially sections in contact with earth
fill or treated wood. Repair or replace damaged sections and apply a protective covering.

3. Check condition of fasteners, structural members, and roofing material. Repair or
replace any damaged components promptly.

4. Keep any roof runoff structures clean and free of obstructions that could reduce flow and
securely fastened in place. Follow the O&M plan developed specifically for roof runoff
structures (CPS Code 558).

5. For structures that discharge into underground outlets, follow the O&M plan developed
specifically for underground outlets (CPS Code 620).

6. Repair any vandalism, vehicle, or livestock damage. Protect components from further
damage by farm equipment, livestock, etc.

7. Additional Recommendations:

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

Operation & Maintenance Plan
Roofs and Covers (367)

Covers
Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)
Must be adopted to the Landowner’s construction site.

Expected Lifespan
The minimum expected lifespan of this practice is at least 10 years.

| agree to the following for the lifespan of the practice:
1. Follow all safety precautions provided by the manufacturer.

2. If opening of the cover is required for facility management, include provisions to prevent exposure
of workers to hazardous gases.

3. If personnel are or may be required to enter an enclosed waste facility, see the attached
Operational Safety and Emergency Action Plan which includes safety provisions recommended
by the National Institute for Occupational Safety and Health (NIOSH) for working in confined
spaces including, but not limited to, using a positive-pressure self-contained breathing apparatus,
safety line, and standby personnel.

4. Inspect annually and after significant storm events to ensure proper function and anchorage of
the cover.

5. Keep direct precipitation collection components and drainage structures clean and functional.
6. Repair any vandalism, vehicle, or livestock damage. Protect components from further damage by

farm equipment, livestock, etc.

7. Additional Recommendations:

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:
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QUALITY ASSURANCE PLAN
Roofs and Covers (367)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

_Obtain copies of PERMITS, or documentation that they are not needed.

_Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS

WOOD MATERIALS. Verify that the material meets the requirements in
Wisconsin ConstructionSpecification 14. Attach a copy of the treatment tag and
record the dimensions and wood species.

CONCRETE MATERIALS. Verify that the proposed mix design and all ingredients
meet the requirementsin Wisconsin Construction Specification 4 or sheet of the
plans. Attach the material documentation or Job Sheet 813.

REINFORCING STEEL MATERIALS. Verify that they comply with sheet of the plan.
Attach a steel tag from the material or observe the markings on the bars and
photograph. Record observations in the job diary.

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets drawing
WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets
requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type used and quantity.

CONSTRUCTION

STAKE the clearing limits. Trees to be left standing and uninjured will be marked on the trunks about
6’ above the ground surface.

OBSERVE that topsoil stripping and stockpiling is accomplished according to plans and Wisconsin
Construction Specification 2. Document the observation in the job diary.
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_Verify that EXCAVATED MATERIALS are used, spoiled, or disposed according to sections 2 and 3
of Wisconsin Construction Specification 2. Document the observation in the job diary.

STAKE STRUCTURE. Stake the location and subgrades of structural components. Record the
staking notes in the engineering field book.

SURVEY the completed roof and cover. Verify:
o Final Length — Planned length is
o Final Width — Planned width is

FINAL INSPECTION

SURVEY FINAL of completed roof and cover. Verify:
o Length
o Width

Verify that all disturbed areas not to be cropped are SEEDED, FERTILIZED, LIMED, AND
MULCHED. Document seeding date.

Document installed quantities (payment units) of the practices. Note: Financial assistance programs
may have payment units different than the e-FOTG conservation practice standards reporting units.

Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my
project.

Landowner’s Signature: Date:
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Functional Review — Roof Design Submittal (Code 367)

Roof Design - Functional Review Guidance ASCE 7-10

Background: Both the National and Wisconsin versions of the 367 Standard “Roof and Covers”
reference the current version of ASCE-7 for determining building loadings. A new version of ASCE 7 was
published in 2017, ASCE 7-16 (written in 2016, published in 2017). The old version was ASCE 7-

10. Wisconsin NRCS will not be fully adopting the newer version of ASCE 7 until the private sector has
had a chance to become familiar with the new ASCE 7 standard and have updated their design software.

Prior to any EQIP sign-up which will require the roof designs to meet the ASCE 7-16 or ASCE 7-22
standard, the functional review guidance provided below will be updated. At that time, Implementation
Requirement Sheet 367 will also be updated to specifically reference the 2016 or 2022 version of ASCE
7. If roof designs have been accepted using the ASCE 7-10 standard for an EQIP signup, but not funded,
it is likely they can still be accepted for the subsequent sign up period.

Functional Review:
Some of the most numerous errors and/or omissions encountered when reviewing roof plans include
the following:

1. Incorrect version of ASCE-7 was used. The wind speeds in ASCE 7-10 are higher than previous
versions. All of Wisconsin has a basic wind speed of 105 mph for Risk Category I buildings (more
on risk categories below).

2. No construction inspection plan.

No operation and maintenance plan.

4. No design documentation or documentation only for the trusses (need everything listed in Job
sheet 367).

5. Resting posts on NRCS standard walls.

6. If the posts are directly attached to the walls, the designer must provide the necessary
calculations showing that the wall and footing is adequate for both the additional vertical and
horizontal loadings. Also, the connection of the post to the wall must be shown to be adequate
to resist the wind and snow loadings.

7. Missing other items listed on Job Sheet 367.

w

The best way to avoid these deficiencies is to go over Job Sheet 367 with the designer prior to them
submitting the package for review. It would even be better if the designer knew what we were asking
for prior to them providing a quote for engineering services to the landowner.

When performing a functional review, the reviewer should first check the wind and snow loadings to see
that they correspond to ASCE 7-10. Most of the engineering staff does not have access to ASCE 7-10,
but below is a link from the Applied Technology Council (ATC) which has been found to be accurate for
both wind speed and snow loads. The user inputs the address for the project site:

https://hazards.atcouncil.org/#/

e Wind Speed: all of Wisconsin is 105 mph for Risk Category I buildings in ASCE 7-10
e Ground Snow Load: varies across the state

Then the reviewer should look at the Risk Category, Snow Exposure Factor, Snow Load Importance
Factor, Thermal Factor, and Enclosure Classification. All of these are explained in further detail below. |
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Functional Review — Roof Design Submittal (Code 367)
seldom delve deeply into the calculations that the designer provides, unless the posts supporting the
roof are attached to a concrete wall and then I'll look at the wall calculations.

Risk Category. The majority of roof structures that NRCS will deal with are Risk Category I
which represent a low risk to human life in the event of failure. The designer is free to design to
a higher risk category if they deem appropriate. The use of a higher risk category would
increase the required loadings on the building per ASCE 7-10.

Table 1.5-1 Risk Category of Buildings and Other Structures for Flood, Wind, Snow, Earthquake,
and lee Loads

Lise or Decupancy of Buildings and Structures Risk Category
Buildings and other structures that represent a low risk 1o human life in the event of failure |
Al buildings and other structures excepl those listed in Risk Categories L 111, and IV 1l
Buildings and other strectures, the falure of which could pose a substantial risk to human life. m

Buildings and other structures, nol included in Risk Category IV, with potential to cause a substantial
cconomic impact andfor mass disruption of day-to-day civibian life in the event of failure.

Buildings and other structures not included in Risk Category IV (including, but not limited to, Tacilitics that
manufacture, process, handle, store, use, or dispose of such substances ax hazardous fuels, horardous
chemicals, haeardous waste, or explosives) containing toxic or explosive substances where their guantity
exceeds a threshold quaniity established by the authonty having jurisdiction and is sulficient to pose a threat
lo the public if released.

Buildings and other structures designated as exsential facilities. v
Buildings and other structures, the failure of which could pose a substantial hazard to the community.

Buildings and other structiures (including, but not himited to, faalities that manufactisre, process, handle, store,

use, or dispose of such substances as harardous fucls, harardous chemicals, or harardoos waste) containing

sufficient quantitics of highly toxic substances where the quantity exceeds a threshold quantity established by

the authority having jurisdiction to be dangerous (o the pubhic if released and is sullficient 1o pose a threat 1o

the public if released.”

Buildings and other structures required to maintain the functionality of other Risk Category IV structures.

‘Buildings and cther strctures containing toxie, highly toxie, or explosive substances shall be eligible for classification to a lower Risk Category
if it can be demonstrated 1o the satisfuction of the suthority having junsdiction by o harard sssexsment as descnbed m Section 15,2 that a
release of the substances is commensarate with the risk msociated with that Risk Category

SNOW LOADS

Ground snow load (pg): The ground snow load is used to compute the roof snow load, usually
the roof snow load will be less. ASCE 7 ground snow load varies throughout the state. It can
differ from the WI state building code ground snow load. Refer to
https://hazards.atcouncil.org/#/ for a guide for determining the snow load at your location.

Flat roof snow load (pf): Most modern barn roof slopes are 15° or less (approximately a 3.7:12

pitch) and qualify as flat roofs when calculating the snow loading.

pr=0.7 Ce CtIs pg > the factors in this equation are discussed below.
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1. Snow exposure factor (Ce): This affects the computation of the roof snow load and is
based on the Exposure Category along with the Exposure of Roof. Exposure Categories
can be B (urban or wooded upwind), C or D (flat, unobstructed upwind). The Exposure
of Roof is affected by immediate obstructions to wind.

Table 7-2 Exposure Factor, €,

Exposuire of Rool®

Terrain Category Fully Exposed  Panially Exposed  Sheltersd
B (s Section 26.7) 0% 1.0 12
C (see Section 26.T) 09 1.0 1.1
[ (see Section 26.7) 0.5 0.9 1.0
Above the trecling in windswepl mounlanous ancas. 0.7 0.8 NFA
In Alaska, in arcas where irees do not exist within a 2-mibe (3-km) radius of 0.7 0.8 NIA

the silg,

The emam category =nd rood exposure condition chosen shall be representative of the anticipated conditions during the life of the strociure. An
caponure factor shall be determined for cach moof of a wracture,

‘Definitions: Partially Exposed: ANl roofs except ox indicated in the following text, Fully Expoied: Roofs expoted on all sides with no shelter”
afforded by termin, lgher structures, of trees. Rools dhat contain severul Large pieces of mechanical equipment, parapets that extend above the
beight of the halanced snow load (h,), of other obatrctions are nod in this calegory. Shehered: Roof located tight in among conifiers that qualify
5 obstrocinns

*Obstructions within 5 distance of 10k, provide “shelier,” where i is the beight of the obamuction above the roof level. I the only aheinuctions
are & few deciduons trees that ane lealless bn wander, the “fully caposed” catepory dhall be msed, Mote that these are heights above the ool
Herghts used to establish the Exposwre Category n Section 26T are heights above fse proand

2. Thermal factor (Ct): This factor accounts for thermal effects from the building affecting
snow accumulation on the roof during the anticipated winter conditions. It is used in
the computation of roof snow loads. A typical scenario would assume C;=1.2
representing “Unheated and open-air structures”.

Table 7-3 Thermal Factor, O

Thermal Condation” ot
Al structures except ax indicated below 1.0
Structures kept jist above frocring and others with cold, ventilated roofs in which ihe thermal resistance (R-value) 1.1
between the ventilated space and the heated space excecds 25 “F x b x B (4.4 K x mW)
Unbeated and open air struciures 1.2
Structures intentionally kept below freezing 1.3
Continuously heated greenhouses” with a reol having a thermal resistance {R-value) less than 2.0 °F x b = ffBw LB 5]

(0.4 K = m' /W)

Thew conditions shall be nepresentative of the sncipated conditrons dunng winters for the hife of the e
"Cireenhouses with a constanly matntamed mnicnor lemporslure of 20 Fil0 °Cy or mowe ot amy point ¥ Tt sbwowve the Moor kevel durmy winters
mnd having either & maironance afendant on duty o afl tmes of 3 empersture alarm system o provide warming in the event of a heating (xilure

3. Snow importance factor (/s): The snow importance factor is related to the Risk
Category and is used in in the computation of roof snow loads.
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lable 1.5-2 Imporiance Faciors by Risk Calegory of Buildings and Oiher Siruciures for Smow, lee, and
Farthguake Loads
Wik L alcpo S Dmwpsorian ke Imponance ke Importance Scrumis [muportance
{roum Faton Fator—Thickmess Factor — Wind Fatosr
Talsle 1.5-1 | -
]5 It I‘i'ﬁ It"
1 i K1} i R i) ]
] |00 | 1 i | i)
m 1. 10 1.2% |00 1.3%
v L.X 1.25 100 1.%0
T . s, . ® i ik [ L | S ik si=le b i i i, ik
b i k - w w . Rl 5

4. Sloped roof snow load (ps):

ps = Cs ps

where;

Cs = 1.0 for unheated structures with a roof slope of 15° or less where the roof’s
surface is slippery and unobstructed and sufficient space is available below

the eaves to accept all sliding snow.
Cs < 1.0 for same conditions as above, but steeper roofs (obtain Cs from ASCE 7-
10 Figure 7-2). A smaller value of Cs for steeper roofs reduces the snow

load because more snow slides off.

WIND LOADS

Basic wind speed (V): This equates to a 3 second gust 33 ft. above the ground and is
dependent on the Risk Category. The wind speed is 105 mph which is the ASCE 7-10 wind
speed for all of WI for a Risk Category | building. Take note that the Basic Wind Speed for roofs
designed under previous versions of ASCE 7 may be different. For information on other wind
speeds, refer to https://hazards.atcouncil.org/#/. The wind pressure procedure described
below is from Chapter 28 of ASCE 7-10 (Envelope Procedure).

1. Enclosure classification. This is an important factor in computing wind loads on a
building based on the percentage of open areas and its effects on internal pressures. A

building can be considered one of 3 classifications:

a.Enclosed: A building is considered “Enclosed” if it does not meet the “Open” or
“Partially Enclosed” classification.

b.Partially Enclosed: A building is considered “Partially Enclosed” if it meets both
of the following conditions:

1) The total area of openings in one wall exceeds the sum of the areas
of openings in the balance of the building envelope (walls and roof)
by more than 10% and

2) The total area of openings in a wall that receives positive external
pressure exceeds 4 ft? or 1% of the area of that wall, whichever is
smaller, and the percentage of openings in the balance of the
building envelope does not exceed 20%
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c.Open: A building is considered “Open” has each wall at least 80% open:
Ao 2 0.80A,

2. Velocity pressure (q; or gn):

g: = velocity pressure evaluated at height, z
gh = g; calculated at mean roof height, h

gz =0.00256 K; Kt Ks V2 (psf) - the factors in this equation are
discussed below, other than V (basic
wind speed).
a.Velocity pressure exposure coefficient (K;): A function dependent both on
height above ground level and Exposure Class B, C, or D

1) Exposure Class B: applies to buildings with a mean roof height of
30 ft or less and is in an urban, suburban, or wooded area with
numerous closely spaced obstructions 2 K, =0.70

2) Exposure Class C: applies to all cases where B or D do not apply.
- K;=0.85 from 0 to 15 ft height up to 0.98 at 30 ft height.

3) Exposure Class D: applies to buildings in flat, unobstructed areas
and water surfaces (included smooth mud flats, salt flats, and
unbroken ice) 2 K;=1.03 from 0 to 15 ft height up to 1.16 at 30 ft
height.

b.Topographic factor (K.:): This factor is generally equal to 1.0 unless the
structure is on or near a hill, ridge, or escarpment. Figure 26.8-1 of ASCE 7-10
provides the necessary information for determining K for structures on or near
a hill, ridge, or escarpment.

c. Wind directionality factor (Ky): This factor is obtained from Table 26.6-1 of
ASCE 7-10 and is 0.85 for typical buildings.

3. Wind pressure (p): p =qn (GCps— GCpi) (psf) = the factors in this equation are
discussed below.

a._External pressure coefficient (GCpy): This is obtained from Figure 28.4-1 of
ASCE 7-10 and is a function of roof pitch, wind direction, and location on
building. For a roof pitch of 20deg (2.7:12 pitch), GCpf ranges from +0.8 to -1.07
at different points on the structure. The plus and minus signs signify pressures
acting toward and away from the surfaces, respectively.

b.Internal pressure coefficient (GCpi): The internal pressure coefficient is
obtained from Table 26.11-1 of ASCE 7-10 and is a function of enclosure
classification. The plus and minus signs signify pressures acting toward and
away from the surfaces, respectively.
1) Open Buildings: GCpi =0.00
2) Partially Enclosed Buildings: GCpi = +0.55 and -0.55
3) Enclosed Buildings: GCpj =+0.18 and -0.18
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S vt of Roof Structures for Water Quality Practices
Natural Wisconsin Conservation Practice

Conservation Implementation Requirements 367
|
Landowner:

County: Address:

Design Phase

Conservation practices installed to address water quality resource concerns can benefit from the installation of a roof
over the facility. The exclusion of precipitation reduces the volume of liquids to be contained within or treated by the
facility. The management of the practice and handling of the materials can also be improved.

The roof and associated structure will be designed and sealed by an engineer or architect registered in Wisconsin. The
following are to be provided to the landowner:

|| Necessary foundation investigations | | For posts attached to concrete walls, all design
(depth of footings), including required calculation for concrete wall, including wind
soil bearing strength. and snow induced loads transferred to wall.
Laboratory testing of soils (if needed) for [] References used (hanger loadings and other
planning and design of the project (bearing pressure) connections)

D All computations necessary for the roof Design SlgnedDam;I sealledd
loadings ASCE-7-10 (or newer) P an'mng ocumerlts
D Risk Category | | Design computations

D Wind load (downward and uplift) [] Construg:tion dravyings (Trgsses, posts,
connections, bracing, purlins, and hangers)

|| Basic Wind Speed, V [ specifications

[ |Enclosure Classification | ] A construction quality assurance plan stating the
] snow load items requiring inspection, documentation

D Ground Snow Load, pg requirements, and the qualifications of the personnel

D Snow Exposure Factor, Ce performing the inspections.

DSnow Load Importance Factor, /s D An operation and maintenance plan

| |Thermal Factor, Ci [ | cost Estimate.
D Dead loads D A signed statement similar to the following: “To the best

(] All design calculations to support the: of my professional knowlec!ge, judgment, and belief, this

D Truss design design and these construction plans meet NRCS Standard

. . 367, Roofs and Covers.”
|| Purlin design

D Post/truss connection
|| Post design

| | Anchoring design

| | Bracing

D Diaphragm analysis

| have received the information listed above for the design phase of the project.

Signature of District Conservationist Date

| have received and accept the design information as meeting NRCS Standard 367, Roofs and Covers.

Signature of staff with Engineering Job Approval Date

367 Implementation Requirements Page 1 of 2 April 2019



Construction Checkout Phase

The following are to be provided to the landowner.
Practice construction documents to include:

|| An as-built plan (showing approved changes
from the original plan).

[ | All supporting documentation detailed in the
construction quality assurance plan.

[ | Ajob diary providing a chronological record of
work performed.

| | A signed statement similar to the following:
“To the best of my professional knowledge,
judgment, and belief, this practice has been
installed in accordance with the construction
plans and specifications and meets NRCS
Standard 367, Roofs and Covers”.

| have received the information listed above for the construction phase of the project.

Signature of District Conservationist Date

| have received and accept the construction information as meeting NRCS Standard 367, Roofs and Covers.

Signature of staff with Engineering Job Approval Date
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CONSERVATION PRACTICE STANDARD
POND

CODE 378

(no)

DEFINITION

378-CPS-1

A water impoundment made by constructing an embankment, excavating a dugout, or a combination of

both.

In this standard, NRCS defines ponds constructed by the first method as embankment ponds and those
constructed by the second method as excavated ponds. Ponds constructed using a combination of the
excavation and embankment methods are classified as embankment ponds if the depth of water
impounded against the embankment at the auxiliary spillway elevation is 3 feet or more above the lowest

original ground along the centerline of the embankment.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

»  Store water for:
* Livestock
*  Fish and wildlife
* Recreation
*  Fire control
e Erosion control
*  Flow detention
* Improve water quality

CONDITIONS WHERE PRACTICE APPLIES

This practice applies to all excavated ponds. It also applies to embankment ponds that meet all criteria for.

low-hazard potential dams as listed below:

*  The failure of the dam will not result in loss of life, damage to homes, commercial or industrial
buildings, main highways, or railroads, or in interruption of the use or service of public utilities.

* The product of the storage times the effective height of the dam is less than 3,000 acre-feet?.

* The effective height of the dam is 35 feet or less.

This standard does not apply to ponds with the primary purpose of controlling solids loading and attached
pollutants. Such ponds shall meet the criteria set forth in Wisconsin Department of Natural Resources

(DNR) Standard for Wet Detention Basin (1001).

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.

NRCS, WI
November 2024



378-CPS-2

CRITERIA

General Criteria Applicable to All Ponds

Plan, design, and construct the pond to comply with all Federal, State, and local laws and regulations.
Notify landowners and/or contractor of their responsibility to locate all buried utilities in the project area,
including drainage tile and other structural measures. The landowner is also required to obtain all
necessary permits for project installation prior to construction.

A site assessment shall be conducted, documented, and incorporated into the design. The assessment
shall be performed to determine physical site characteristics that will influence the placement,
construction, maintenance, and environmental integrity of a proposed pond. The assessment shall include
input from the owner/operator. The site assessment shall include:

1. Locations and elevations of buildings, roads, lanes, soil test pits, property lines, setbacks,
easements, springs, wells, floodplains, surface drains, drain tile, utilities, overhead lines, cultural
resources, wetlands, and potential contamination sources.

2. Geological investigations. Use pits, borings, reviews of existing data, or other suitable means of
investigation to characterize materials within the embankment foundation, auxiliary spillway, and
borrow areas. Classify soil materials using the Unified Soil Classification System (ASTM D2487).
Test pits or test holes shall be recorded to include:

e The number and distribution needed to characterize the foundation or borrow areas.

»  The elevation of bedrock and bedrock type, if encountered, such as sandstone, limestone,
dolomite, or granite.

»  Saturation indicators, if encountered, such as seepage from sand and gravel lenses, lens
thickness, and elevation. Groundwater maps and well construction logs may be included when
available and applicable.

*  Soil test results.
3. Locations and elevations of sinkholes and other karst features within 500 feet of the pond.
Locations, elevations, soil volumes, soil samples, and reclamation plans of any borrow areas.

5. Identification of potential impacts from failure of the embankments, liners, or structures. Document
potential hazard classification.

6. An estimate or measurement of base flow, when present.
7. ldentification of potential navigability, water quality, and wetlands that may require permits.
8. Community wells, existing or proposed private wells, ponds, or springs.

A

The pond owner must have ownership or legal control of the pond site and impoundment including the
right to flood all land in the impoundment up to the 1% flood event. Legal control is usually obtained
through permanent easements recorded on the deed of the affected property.

A pond may not be constructed with a horizontal separation distance less than 25 feet to an existing or
proposed private well, pond, or spring OR 400 feet of an existing or proposed community well. This
distance is measured from the edge of the pond formed during the 1% flood event, unless the well is
properly decommissioned in accordance with Wisconsin Administrative Code Chapter NR 812 and
Wisconsin NRCS Conservation Practice Standard (WI NRCS CPS), Well Decommissioning (Code 351).

Design a minimum sediment storage capacity equal to the design life of the structure, or provide for
periodic cleanout. Protect the drainage area above the pond to prevent sedimentation from adversely
affecting the design life.

Design measures necessary to prevent serious injury or loss of life according to the requirements of
NRCS National Engineering Manual (NEM) (Title 210), Part 503, “Safety.” Appropriate safety measures
such as warning signs, rescue facilities, visual barriers, safety shelf, and other applicable features shall be
incorporated as appropriate for the site.

NRCS, WI
November 2024
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Construction operations shall be carried out in such a manner and sequence that erosion and water
pollution will be minimized. Sources for acceptable construction site erosion/sediment control practices
can be found in NRCS FOTG Section IV, NRCS Wisconsin Standard Detail Drawings for Conservation
Practices, DNR Construction Site Erosion Control Best Management Practices (BMPs), and Chapter 10 of
the Department of Transportation (DOT) Facility Development Manual.

Seed or sod the exposed surfaces of earthen embankments, earth spillways, borrow areas, and other
areas disturbed during construction in accordance with the criteria in NRCS Conservation Practice
Standard (CPS) Critical Area Planting (Code 342). When necessary to provide surface protection where
climatic conditions preclude the use of seed or sod, use the criteria in NRCS CPS Mulching (Code 484) to
install inorganic cover material such as gravel.

Cultural resources

Evaluate the existence of cultural resources in the project area and any project impacts on such
resources. Provide conservation and stabilization of archeological, historic, structural, and traditional
cultural properties when appropriate.

Site conditions

Select or modify the site to allow runoff from the design storm to safely pass through a natural or
constructed auxiliary spillway, a combination of a principal spillway and an auxiliary spillway, or a principal
spillway.

Select a site that has an adequate supply of water for the intended purpose through surface runoff, ground
water, or a supplemental water source. Water quality must be suitable for its intended use.

Reservoir
Provide adequate storage volume to meet user demands for all intended purposes. Account for
sedimentation, season of use, evaporation loss, and seepage loss when computing the storage volume.

When seepage losses from the pond area are expected to compromise the intended use, the pond area
shall be sealed. Applicable methods are included in NRCS CPS, Pond Sealing or Lining, Compacted
Soil Treatment (Code 520), Pond Sealing or Lining, Geomembrane or Geosynthetic Clay Liner (Code
521), or Pond Sealing or Lining, Concrete (Code 522).

Additional Criteria for Embankment Ponds
The area under the footprint of the embankment shall be cleared of all sod, roots, vegetation, organic
matter, and other undesirable materials.

Soils should be suitable for construction and water retention. Soils should not contain any hazardous or
toxic substances.

Foundation cutoff

Design a cutoff of relatively impervious material under the dam and up the abutments as required for
preventing seepage. Locate the cutoff at, or upstream from, the centerline of the dam. Extend the cutoff
deep enough to intercept flow and connect with a relatively impervious layer. Combine seepage control
with the cutoff as needed. Use a cutoff bottom width that accommodates equipment used for excavation,
backfill, and compaction operations. Design cutoff side slopes no steeper than one horizontal to one
vertical.

Seepage control
Include seepage control if—

* Foundation cutoff does not intercept pervious layers.
»  Seepage could create undesired wet areas.

*  Embankment stability requires seepage control.

»  Special problems require drainage for a stable dam.
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Filter diaphragms may be required in some embankment designs to address the problem of cracking and
internal erosion of the embankment for sites with problematic conditions such as dispersive clays, steep
abutments, and other issues.

Control seepage with—

¢ Foundation, abutment, or embankment filters and drains.

» Filter diaphragms or anti-seep collars as stated in the Filter Diaphrams and Anti-seep Collars
section.
* Reservoir bottom blanketing.

A combination of these measures.

Top width
Table 1 provides the minimum top widths for dams of various total heights.

Design a minimum width of 16 feet for one-way traffic and 26 feet for two-way traffic for the top of a dam
used as a public road. Design guardrails or other safety measures where necessary and follow the
requirements of the responsible road authority. For dams less than 20 feet in total height, maintenance
considerations or construction equipment limitations may require increased top widths from the minimum
shown in table 1.

Table 1. Minimum Top Width for a Dam.

Design Fill Height of Dam Top Width

(feet) (feet)
Less than 10 6
10-14.9 8
15-19.9 10
20-24.9 12
25 or greater 15
Side slopes

Design each side slope with a ratio of two horizontal to one vertical or flatter. Design the sum of the
upstream and downstream side slopes with a ratio of five horizontal to one vertical or flatter. As required,
design benches or flatten side slopes to assure stability of all slopes for all loading conditions. Flatter
slopes may be required for stability for problematic embankment or foundation soils such as highly plastic
embankment soils or very soft clays. Downstream or upstream berms can be used to help achieve stable
embankment slopes.

Slope protection

Design special measures such as berms, riprap, sand-gravel, soil cement, or use special vegetation as
needed to protect the slopes of the dam from erosion. Use NRCS Engineering Technical Release (TR)
210-56, “A Guide for Design and Layout of Vegetative Wave Protection for Earth Dam Embankments,” and
TR-210-69, “Riprap for Slope Protection against Wave Action,” as applicable.

A berm at least 6 feet wide shall be constructed across the embankment at normal pool elevation on the
upstream side and extend to the abutments on all dams with a permanent pond area of more than 2 acres
or when the pond has an exposure of more than 500 feet of fetch.

A semicircular berm at normal pool elevation extending not less than 5 feet from the edge of any pipe inlet
shall be installed on all dams not covered by the preceding paragraph to protect the inlet from damage by
ice or floating debris.
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Freeboard

This criteria applies to boxes a, ¢, and e of Table 3. Evaluate the following criteria and select the freeboard
condition that applies to the site. If multiple freeboard conditions apply to a site, use most restrictive
criteria.

*  Design a minimum of 1 foot of freeboard between design high-water flow elevation in the auxiliary
spillway and the top of the settled embankment.

*  When the dam has more than 20 acre drainage area or more than 20 feet in effective height, design
a minimum 2 feet of elevation difference between the crest of the auxiliary spillway and the top of
the settled embankment.

*  When the pond has no auxiliary spillway, design a minimum of 1 foot of freeboard above the peak
elevation of the design hydrograph to the top of the settled embankment.

For ponds that meet the criteria in box b or d of Table 3, the freeboard shall be a minimum of 0.3 feet.

Settlement

Increase the height of the dam by the amount needed to ensure that the settled top elevation of the dam
equals or exceeds the design top elevation. Design a minimum settlement allowance of 5 percent of the
design fill height of the dam associated with each dam cross section, except where detailed laboratory soil
testing and settlement analyses or experience in the area shows that a lesser amount is adequate.

Principal spillway or pipe conduit through the embankment

A pipe with needed appurtenances shall be placed under or through the dam, except where rock,
concrete, or other types of lined spillways are used, or where a vegetated or earth spillway can safely
handle the rate and duration of the design flow.

Design a minimum of 6-inches difference between the crest elevation of the auxiliary spillway and the
crest elevation of the principal spillway when the dam has a drainage area of 20 acres or less. Design a
minimum of 1 foot difference when the dam has a drainage area of over 20 acres.

Polyethylene or plastic in-line water level control structures, typically used in drainage water management,
may be used for wetland restoration principal spillways when their manufactured depth is 6 feet or less.

For designs without a principal spillway but with a trickle tube, see Table 2 for the separation distance
between the trickle tube invert elevation and the auxiliary spillway elevation, or the top of dam if there is
no auxiliary spillway. An armored auxiliary spillway capable of handling the expected rate and duration of
flow may be used in lieu of a trickle tube for designs without a principal spillway.

Table 2 Trickle Tube Separation

Effective Height (feet) Separation Distance (feet)
210 2
6-9.9 1.5
<59 1

Table 3. Minimum Spillway Capacity
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A. Is this a DNR Large Dam'? YES p» NR 333 (for spillway capacity only)

ign m

Minimum 24-hour storm

frequency
- (MES-3 or 4 distributions)
l Principal Total Structure
spillway*
a Is 10-yr., 24-hr. Runcff < 10AF° YES
; and effective height < 15 feet? = i . 10
Trickle tube
NO
C.
Is storage > or = 50 AF? YES » 10 50
I
NO
¥
| i - I5 eff e heigh -
b. s drainage area < or= 20 YES s effective height < or VES— 3 10
acres? 20 feet?
NO
l —N—» 5 25
. Is effective height < or = 20 YES 5 25
feet?
NO > 10 50

" Consideration should be given to increasing principal spillway design storm frequency to reduce the
frequency of the auxiliary spillway’s use.

2 AF = acre-feet

3 Trickle tube or other type of principal spillway required. If another type of principal spillway is used, it
shall meet the separation distances required for a trickle tube. If a trickle tube is used, it shall be a 4-inch
diameter minimum conduit, or the size required to pass 2 times the base flow. Trickle tube material shall
meet the requirements of WI NRCS CPS, Underground Outlet (Code 620).

The minimum capacity of the principal spillway shall be that required to pass the peak discharge from the
design storms (Table 3) less any reduction creditable to detention storage between the crest of the
principal spillway and the crest of the auxiliary spillway. Flood-routing methods are in NRCS NEH Part
650, EFH Chapter 11, NRCS NEH Part 630, Hydrology, and in NRCS Technical Releases 20 (TR-20) or
55 (TR-55).
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When design discharge of the principal spillway is considered in calculating peak outflow through the
auxiliary spillway, the crest elevation of the inlet shall be such that the full flow will be generated in the
conduit before there is discharge through the auxiliary spillway. The inlets and outlets shall be designed to
function satisfactorily for the full range of flow and hydraulic head anticipated.

Provide an anti-vortex device to ensure pressure flow in the principal spillway pipe. Design the inlet and
outlet to function for the full range of flow and hydraulic head anticipated.

Design adequate pipe capacity to discharge long-duration, continuous, or frequent flows without causing
flow through the auxiliary spillway. Design a principal spillway pipe with a minimum inside diameter of 4
inches.

If the pipe conduit diameter is 10 inches or greater, its design discharge may be considered when
calculating the peak outflow rate through the auxiliary spillway.

Design and install pipe to withstand all external and internal loads without yielding, buckling, or cracking.
Design rigid pipe for a positive projecting condition. Design flexible pipe according to the requirements of
NRCS National Engineering Handbook (NEH) (Title 210), Part 636, Chapter 52, “Structural Design of
Flexible Conduits.”Flexible pipe strength shall not be less than that necessary to support the design load
with a maximum of 5 percent deflection. The modulus of elasticity for plastic pipe shall be assumed as
one-third of the amount designated by the compound cell classification to account for long- term reduction
in modulus of elasticity values for the pipe. The minimum thickness of flexible pipe shall be SDR 26,
Schedule 40, Class 100, or 16 gage as appropriate for the particular pipe material.

Hood and canopy inlets shall have a minimum vertical distance between the invert of the inlet and the
crest of the auxiliary spillway of 1.8 times the diameter of the pipe. The minimum size for box drop inlets in
combination with hood inlets shall be two times the diameter of the pipe in both directions if square, or two
times the diameter if circular. The minimum depth of the box will be 1.25 times the diameter of the pipe. An
anti-vortex device shall be attached.

The minimum diameter of a riser pipe shall be at least 1.25 times the diameter of the conduit.

Design connections of flexible pipe to rigid pipe or other structures to accommodate differential
movements and stress concentrations. Design and install all pipes to be watertight using couplings,
gaskets, caulking, water stops, or welding. Design joints to remain watertight under all internal and
external loading, including pipe elongation due to foundation settlement.

Design a concrete cradle or bedding for pipe if needed to reduce or limit structural loading on the pipe and
improve support of the pipe.

Design outlet structures, such as cantilever pipe outlet sections and impact basins, to dissipate energy as
needed.

Materials
The maximum height of fill over corrugated steel or corrugated aluminum pipe must not exceed 25 feet.
Refer to Table 5 for minimum gauge of metal pipes.

Annular corrugated metal pipe (CMP) shall be caulk-seamed and close-riveted.

The maximum height of fill over plastic pipe must not exceed 20 feet. Refer to Table 4 for minimum
dimension ratio or schedule for PVC pipe and Table 6 for HDPE (ASTM D3350) pipe.

A structural analysis shall be performed to determine the strength requirements of pre-cast concrete pipe.
Concrete pipe shall be installed with concrete bedding. A concrete cradle shall be designed to support
exposed pipe cantilevered over a support pier.
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Outlets

The outlet section of all CMP conduits flowing under pressure and over 10 inches in diameter shall have a
minimum length of 20 feet. The minimum length of the outlet section of PVC pipe shall be 10 feet for pipe

that has cemented couplings and 20 feet for gasket-type couplings. The slope of the outlet section of pipe
conduits over 16 inches in diameter shall not exceed 5 percent.

Cantilever outlet sections, if used, shall be designed to withstand the cantilever load. Pipe supports shall
be provided when needed. Other suitable devices such as a Saint Anthony Falls stilling basin or an impact
basin may be used to provide a safe outlet, sece NRCS Technical Release 54 (TR-54), Structural Design of
Saint Anthony Falls Stilling Basins.

For non-plastic cantilever outlets, pipe supports shall be provided for all conduits 18 inches in diameter or
larger. Pipe supports for smaller diameters will be provided if required to prevent pipe buckling or maintain
pipe joints. The outlet end of pipe conduits shall extend a minimum distance of 5 feet downstream from
the point where the flow line of the downstream channel and the back slope of the embankment intersect
or from the pipe support if used. This distance shall be increased to 8 feet for outlet pipes larger than 18
inches in diameter.

For plastic cantilever outlets, the conduits shall extend a minimum of 5 feet downstream from the point
where the flow line of the downstream channel and the back slope of the embankment intersect. Install a
pipe support at a maximum distance of 3 feet from the end of the pipe. The pipe support may be
constructed by using an earth fill or gravel-fill pad, timber or timber-metal support pier, or CMP to encase
the plastic conduit.

Corrosion protection

Provide protective coatings for all steel pipe and couplings in areas that have traditionally experienced
pipe corrosion or in embankments with saturated soil resistivity less than 4,000 ohm-cm or soil pH less
than 5. Protective coatings may include asphalt, polymer over galvanizing, aluminized coating, or coal tar
enamel.

Ultraviolet protection
Use ultraviolet-resistant materials for all plastic pipe or provide coating or shielding to protect plastic pipe
exposed to direct sunlight.

Cathodic protection

Provide cathodic protection for coated welded steel and galvanized corrugated metal pipe where soil and
resistivity studies indicate that the pipe needs a protective coating and where the need and importance of
the structure warrant additional protection and longevity. If the original design and installation did not
include cathodic protection, consider establishing electrical continuity in the form of joint-bridging straps on
pipes that have protective coatings. Add cathodic protection later if monitoring indicates the need.

Internal erosion

Install filter diaphragms for internal erosion control or anti-seep collars to reduce hydraulic gradient along
the pipe extending through the embankment with inverts below the peak elevation of the routed
hydrograph when the effective height of the dam is 15 feet or greater.

Filter diaphragms and anti-seep collars

Design the filter diaphragm according to the requirements of 210-NEH, Part 628, Chapter 45, “Filter
Diaphragms.” Locate the filter diaphragm immediately downstream of the cutoff trench, but downstream of
the centerline of the dam if the foundation cutoff is upstream of the centerline or if there is no cutoff trench.

To improve filter diaphragm performance, provide a drain outlet for the filter diaphragm at the downstream
toe of the embankment, refer to standard drawing WI-248. Refer to NEH Part 650, EFH Chapter 4, Fig 4-
43 for additional embankment drain configurations. Protect the outlet from surface erosion and animal
intrusion.

NRCS, WI
November 2024



378-CPS-9

Ensure that the filter diaphragm functions both as a filter for adjacent base soils and as a drain to intercept
seepage. Materials for the filter diaphragm must meet the requirements of 210-NEH-Part 633, Chapter 26,
“Gradation Design of Sand and Gravel Filters”.

When the dam effective height is 15 feet or greater, anti-seep collars shall meet the following soil and site
conditions:

 Embankment soils are documented to be non-dispersive by crumb testing or evidence that the site
is located in geologic formations that are known to be non-dispersive.

»  Soils tests show that embankment soils have a plasticity index (Pl) equal to or greater than 15.

«  The water content of the soils at the time of construction is such that a 1/8-inch diameter thread 1/2-
inch long may be rolled out on a flat surface without breaking or falling apart.

* Natural or excavated ground slopes transverse to the embankment centerline in the vicinity of the
conduit are no steeper than 2 horizontal to 1 vertical.

* Laboratory or field tests show that the foundation soils left in-place under the embankment and
principal spillway are medium to very stiff in saturated consistency or medium dense to very dense
depending on if these soils are cohesive or cohesionless, respectively.

When using anti-seep collars in lieu of a filter diaphragm, ensure a watertight connection to the pipe. Limit
the maximum spacing of the anti-seep collars to 14 times the minimum projection of the collar measured
perpendicular to the pipe, or 25 feet, whichever is less. Locate anti-seep collars no closer than 10 feet
apart. Use a collar material that is compatible with the pipe material.

If the pipe is installed in a trench, excavate the side slopes flatter than 1 horizontal to 1 vertical.
Design the collars to increase the seepage path along the pipe within the fill by at least 15 percent.

Trash guard
Install a trash guard at the riser or inlet to prevent clogging of the pipe, unless the watershed does not
contain trash or debris that could clog the pipe.

Pool drain

Provide a pipe with a suitable valve to drain the pool area if needed for proper pond management or if
required by State law. The designer may use the principal spillway pipe as a pond drain if it is located
where it can perform this function.

Auxiliary spillways

A dam must have an open channel auxiliary spillway, unless the principal spillway is large enough to pass
the peak discharge from the design hydrograph and the trash that comes to it without overtopping the
dam. The minimum criteria for acceptable use of a closed pipe principal spillway without an auxiliary
spillway consists of a pipe with a cross-sectional area of 3 square feet or more, an inlet that will not clog,
and an elbow designed to facilitate the passage of trash. (This criteria applies to Table 3 boxes a, ¢, and
e) (A conduit with a minimum diameter of 4 inches is required for Table 3 boxes b and d without an
auxiliary spillway).

Design the minimum capacity of a natural or constructed auxiliary spillway to pass the peak flow expected
from a total design storm of the frequency and duration shown in table 3, less any reduction creditable to
the principal spillway discharge and detention storage.

Design the auxiliary spillway to safely pass the peak flow, or route the storm runoff through the reservoir.
Start the routing either with the water surface at the elevation of the crest of the principal spillway or at the
water surface after a 10-day drawdown, whichever is higher. Compute the 10-day drawdown from the
crest of the auxiliary spillway or from the elevation attained from impounding the entire design storm,
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whichever is lower. Design the auxiliary spillway to pass the design flow at a safe velocity to a point
downstream where the flow will not endanger the dam.

A constructed auxiliary spillway consists of an inlet channel, a control section, and an exit channel. Design
the auxiliary spillway with a trapezoidal cross-section. Locate the auxiliary spillway in undisturbed earth or
in-situ rock. Design stable side slopes for the material in which the spillway is to be constructed. Design a
minimum bottom width of 10 feet for dams having an effective height of 20 feet or more.

Design a level inlet channel upstream from the control section for the distance needed to protect and
maintain the crest elevation of the spillway. If necessary, curve the inlet channel upstream of the level
section to fit existing topography. Design the exit channel grade according to 210-NEH-628, Chapter 50,
“Earth Spillway Design,” or with equivalent procedures. The exit channel shall be straight until at least as
far as the downstream toe of the embankment.

Natural auxiliary spillways may be used wherever there is a good vegetative cover in the spillway area
and the topography is suitable. Natural or earth spillways must be designed by using the procedure
described in NRCS NEH Part 650, EFH Chapter 11.

If an access road crosses the auxiliary spillway, the downstream edge of the road shall be located
upstream of the level section but need not be greater than 30 feet upstream of the control section.

Structural auxiliary spillways

Design chute spillways or drop spillways according to the principles set forth in 210-NEH, Part 650,
“Engineering Field Handbook”; and 210-NEH, Section 5, “Hydraulics”; Section 11, “Drop Spillways”; and
Section 14, “Chute Spillways.” Design a structural spillway with the minimum capacity required to pass the
peak flow expected from a total design storm of the frequency and duration shown in Table 3, less any
reduction creditable to the pipe discharge and detention storage.

Additional Criteria for Excavated Ponds

Runoff

Design a minimum of 1 foot of freeboard above the peak elevation of the design hydrograph. Design a
pipe and auxiliary spillway that meets the capacity requirements of Table 3. Consider runoff flow patterns
when locating the excavated pond and placing the spoil.

Side Slopes
Design stable side slopes in the excavated area. The maximum slope for various soil materials shall be as
follows:

e« Sand: 3 horizontal to 1 vertical
e Peat: 1 horizontal to 1 vertical
e Muck and other: 2 horizontal to 1 vertical

Wildlife ponds shall have at least 50 percent of the side slopes 5 horizontal to 1 vertical, or flatter and
have at least 40 percent of the perimeter less than 5 feet deep.

Inlet Protection
Protect the side slopes from erosion where surface water enters the pond in a natural or constructed
channel.

Excavated material

Place the material excavated from the pond so that its weight does not endanger the stability of the pond
side slopes and so that the soil will not wash back into the pond by rainfall. Dispose of excavated material
in one of the following ways:

« Uniformly spread to a height that does not exceed 3 feet, with the top graded to a continuous slope
away from the pond.
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Uniformly place or shape reasonable well, with side slopes assuming a natural angle of repose.
Place excavated material at a distance equal to the depth of the pond, but not less than 12 feet

from the edge of the pond.

Shape to a designed form that blends visually with the landscape.
Provide for low embankment construction and leveling of surrounding landscape.

Haul material offsite.

Table 4. Acceptable PVC Pipe for Use in Earth Dams

Dimension Ratio (DR), Schedule . . . .
Normal Pipe Size (in.) or Standard Dimension Ratio Maximum He/g(fg)ozf Fill Over Pipe
(SDR)’ ’
4 or smaller SDR 26, C900 DR25 15
Sch 40, 80 or SDR 17, 21, C900
4 or smaller DR18 20
Sch 40 or SDR 21, 26, C900
6 or8 DR25 14
6or8 Sch 80 or SDR 17, C900 DR18 20
10, 12, or 16 Sch 40 12
10, 12, or 16 SDR 21, 26, C900 DR25 15
10, 12, 0r 16 Sch 80 or SDR 17, C900 DR25 20

2Unit weight of soil = 120 Ib/ft3 and wheel loading = 16,000 Ibs (H20)

"Polyvinyl chloride pipe, PVC 1120 or PVC 1220, conforming to ASTM D 1785 or ASTM D 2241. Or PVC
conforming to AWWA C900.

Table 5 Minimum Gages’ for Corrugated Metal Pipe

Minimum Thickness

Z’é’l Minimum Gage for Steel Pipe (2 |Minimum Gage for Steel Pipe (3 |(in.) of Aluminum
ht 9\ 2/3in. x % in. corrugations)? with |in. x 1 in. corrugations)? With Pipe® (2 2/3 in. x % in.
(Y Diameter (in.) of: Diameter (in.) of: corrugations)? With
Diameter (in.) of:
21| 24 | 30 | 36 | 42 | 48 | 36 | 42 | 48 | 54 | 60 | 66 |[<21| 24 | 30 | 36
1-15| 16 | 16 | 16 | 14 | 12 | 10 | 16 | 16 | 16 | 16 | 16 | 16 | .06 | .06 |.075|.075
1250' 16 | 16 | 16 | 14 | 12 | 10 | 16 | 16 | 16 | 16 | 14 | 14 | .06 |.075|.105|.105
2205' 16 | 14 | 12 | 10 8 |—*| 16 | 16 | 14 | 12 | 10 8 | .06 |.105|.135| —*
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16-gage pipe - thickness of 0.064 inch

14-gage pipe - thickness of 0.079 inch

12-gage pipe - thickness of 0.109 inch

10-gage pipe - thickness of 0.138 inch

2Pipes with diameters of 6, 8, and 10 in. have 1 % in. x Y4 in. corrugations
SRiveted or helical fabrication

“Not permitted

Table 6 Acceptable HDPE Pipe for Use in Earth Dams’

- - - —
Pipe Values Maximum Height of Fill Over the Top of Pipe
(feet)
SDR 21-32.5 10
SR 17 11.5

"High density polyethylene pipe, ASTM-D3350 flexural modulus cell class 4 or greater, conforming to
ASTM F714. These materials will typically have standard dimension ration (SDR) values ranging from
32.5 to 21 or pipe stiffness (PS) values ranging from 34 to 100 psi respectively.

2The maximum height of fill over top of the pipe. This is based on 0 degree bedding (line support at the
invert only). Backfill is assumed to be at 85 to 95% of maximum standard proctor density.

Specific Use-based Criteria

1.

Fish and Wildlife

Management potential of cold and warm water fishponds vary widely according to available water
quality and quantity and land resource area. Similarly, various design features including size, depth,
side slopes, spacing, and site selection affect the management potential of wildlife ponds.

Minimum surface area of the pond varies from 0.1 to 1.0 acre, depending on the design purpose.
Additional planning and design criteria are contained in WI NRCS CPS, Fishpond Management
(Code 399), Wildlife Wetland Habitat Management (Code 644), and Wetland Restoration (Code
657).

Crop and Orchard Spraying
If the pond will be used as a water supply for field or orchard spraying the following minimum
amounts of water will be needed per application:

* 100 gal/acre for field spraying
e 1000 gal/acre for orchard spraying

Recreation

If the pond will be used for recreation, basic criteria can be found in Corps of Engineers
Engineering Manual 1110-1-400 and DNR Design Standards Handbook, Chapter 20 (Swimming
Beaches).

Fire Control

If the pond will be used as a water supply for fire control, basic criteria can be found in the National
Fire Protection Association (NFPA) Standard 1142. Some factors that can affect the suitability of a
site can include: distance to structures to be protected; accessibility for fire control equipment to the
water, such as ingress and egress to the pond, adequate surfacing of the loading site, location of
the pump within 20 feet of the static elevation of the anticipated drought water level, and
compatibility of dry hydrant requirements; drought conditions; and dependability of water supply.
Contact the local Fire Chief to clarify local design requirements.
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CONSIDERATIONS

Visual Resource Design

Carefully consider the visual design of ponds in areas of high public visibility and those associated with
recreation. The shape and form of ponds, excavated material, and plantings are to relate visually to their
surroundings and function.

Shape the embankment to blend with the natural topography. Shape the edge of the pond so it is
generally curvilinear rather than rectangular. Shape excavated material so the final form is smooth,
flowing, and fitted to the adjacent landscape rather than angular geometric mounds.

Fish and Wildlife
Locate and construct ponds to minimize the impacts to existing fish and wildlife habitat.

When feasible, retain trees in the upper reaches of the pond and stumps in the pool area. Shape upper
reaches of the pond to provide shallow areas and wetland habitat.

If operations includes stocking fish, use NRCS CPS Fishpond Management (Code 399).

Watering ramp
When wildlife or livestock need access to stored water, use the criteria in NRCS CPS Watering Facility
(Code 614) to design a watering ramp.

Vegetation
Stockpile topsoil for placement on disturbed areas to facilitate revegetation.

Consider selecting and placing vegetation to improve fish habitat, wildlife habitat, and species diversity.

Water Quantity

Consider effects on components of the water budget, especially—

» Effects on volumes and rates of runoff, infiltration, evaporation, transpiration, deep percolation, and
ground water recharge.

» Variability of effects caused by seasonal or climatic changes.

» Effects on downstream flows and impacts to the environment such as wetlands, aquifers, and social
and economic impacts to downstream uses or users.

Water Quality

Consider the effects of—

»  Erosion and the movement of sediment, pathogens, and soluble and sediment-attached
substances that runoff carries.

»  Short-term and construction-related effects of this practice on the quality of downstream
watercourses.

*  Water level control on the temperature of downstream water to prevent undesired effects on aquatic
and wildlife communities.

*  Wetlands and water-related wildlife habitats.

«  Water levels on soil nutrient processes such as plant nitrogen use or denitrification.

»  Soil water level control on the salinity of soils, soil water, or downstream water.

» Earth moving potentially uncovering or redistributing toxic materials.

» Livestock grazing adjacent to the pond. Consider fencing to prevent livestock activities having direct
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contact with the pond and dam.

PLANS AND SPECIFICATIONS

Prepare plans and specifications that describe the requirements for applying the practice according to this
standard. As a minimum, include—

Location map
Site plan view with existing contours, dam layout, dimensions, and appurtenant features
Benchmark descriptions and elevations

Typical profiles and cross sections along centerline of dam, principal spillway (or maximum cross
section if no principal spillway), auxiliary spillway, and appurtenant features

Soil boring symbol logs

Elevations of inlet and outlet of conduit and other appurtenant features
Structural drawings adequate to describe the construction requirements
Site-specific construction and material requirements

Construction site pollution control measures

Reclamation plans of any borrow areas.

Requirements for vegetative establishment and/or mulching, as needed
Safety features

OPERATION AND MAINTENANCE

Prepare an operation and maintenance plan for the operator.

As a minimum, include—

Periodically inspect all structures, earthen embankments, spillways, and other significant
appurtenances.

Promptly repair or replace damaged components.

Promptly remove trash from pipe inlet and trash rack.

Promptly remove sediment when it reaches predetermined storage elevations.
Periodically remove trees, brush, and undesirable species.

Periodically inspect safety components and immediately repair if necessary.
Maintain vegetative protection and immediately seeding bare areas, as needed.

Prevent the establishment of woody vegetation on constructed embankment fill and around spillway
appurtenances.
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Storm Water Quality), 1997.

DEFINITIONS

1% flood event. A flood determined to be representative of large floods, which in any given year has a 1%
chance of occurring or being exceeded. The 1% flood is based on a statistical analysis of lake level or
streamflow records available for the watershed or an analysis of rainfall and runoff characteristics in the
watershed, or both. This is commonly referred to as the 100 year event or regional flood.

Allowance for settlement. The product of the design fill height and the settlement factor. See Figure 1.

Auxiliary spillway. The auxiliary spillway is the spillway designed to convey excess water through, over,
or around a dam. This has been commonly referred to as an “emergency spillway”.

Bedrock. The solid or consolidated rock formation typically underlying loose surficial material such as soll,
alluvium or glacial drift. Bedrock includes but is not limited to limestone, dolomite, sandstone, shale and
igneous and metamorphic rock.

Constructed Elevation. The sum of the design elevation and the allowance for settlement. See Figure 1.

Control section. The control section of an open channel spillway where accelerated flow passes through
critical depth.

Design elevation. Design elevation is the required top elevation of the embankment along the centerline
before allowance for settlement has been added. See Figure 1.

Design Fill Height. (Table 1) The difference in elevation between the design elevation and foundation
elevation after stripping along the centerline of embankment. See Figure 1.
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DNR Large Dam (Table 3). Any dam with a structural height of more than 6 feet and impounds 50 acre-
feet or more of water at the design elevation or has a structural height of 25 feet or more and impounds
more than 15 acre-feet of water at the design elevation. See Figure 1. Structures meeting this definition
must be designed in accordance with the standards of Wisconsin Administrative Code NR 333.

Earth spillway. An earth spillway is an open channel spillway in earth materials without vegetation.

Effective height. The effective height of the dam is the difference in elevation, in feet, between the lowest
open channel auxiliary spillway crest and the lowest point in the original cross section taken on the
centerline of the dam prior to stripping. If there is no open channel auxiliary spillway, the design elevation
for the top of the dam is the upper limit. See Figure 1.

Exit channel. The exit channel of an open channel spillway is the portion downstream from the control
section which conducts the flow to a point where it may be released without jeopardizing the dam.

Fetch. The longest distance that wind can blow across a body of water to the embankment.

Freeboard. Freeboard is the additional depth or elevation required above computed design requirements.

High hazard potential. Dams assigned the high hazard potential classification are those where failure or
mis-operation will probably cause loss of human life.

Inlet channel. The inlet channel of an open channel spillway is the portion upstream from the control
section.

Karst. Refers to areas of land underlain by carbonate bedrock (limestone or dolomite). Typical land
features in karst areas include sinkholes, disappearing streams, closed depressions, blind valleys, caves,
and springs.

Low hazard potential. Dams assigned the low hazard potential classification are those where failure or
mis-operation results in no probable loss of human life and low economic and/or environmental losses.
Losses are primarily limited to the owner’s property.

Principal spillway.(Table 3) The principal spillway is the lowest ungated spillway designed to convey
water from the reservoir (pond) at predetermined release rates.

Significant hazard potential. Dams assigned the significant hazard potential classification are those
dams where failure or mis-operation results in no probable loss of human life but can cause economic
loss, environmental damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or agricultural areas but could
be located in areas with population and significant infrastructure.

Sinkholes. Closed, usually circular, depressions that form in karst areas. Sinkholes are formed by the
downward migration of unconsolidated deposits into solutionally enlarged openings in the top of bedrock.

Spillway (Auxiliary Spillway) (Table 3). A spillway is an open or closed channel, conduit, or drop
structure used to convey water from a reservoir. It may contain gates, either manually or automatically
controlled, to regulate the discharge of water.

Storage. Storage is the capacity of the reservoir in acre-feet below the elevation of the crest of the lowest
auxiliary spillway or the elevation of the top of the dam if there is no open channel auxiliary spillway.
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Structural height (DNR Large Dam). The difference in the elevation between the design elevation and
the lowest elevation of the natural stream or lake bed at the downstream toe of the embankment. See
Figure 1.

Trickle tube. (Table 3) A trickle tube is a minimum 4 inch diameter conduit intended to draw down the pool
to a level below the auxiliary spillway. The Trickle tube discharge is not credited in the design, nor is it
considered the principal spillway.

Vegetated spillway. A vegetated spillway is a vegetated open channel spillway in earth materials.
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Figure 1
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STATEMENT OF WORK
Pond (378)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Provide design documentation demonstrating compliance with the criteria in NRCS practice standard and
compatibility with other planned and applied practices.

a. Practice purpose(s) as identified in the conservation plan.
b. List of required permits to be obtained by the client.

c. Impacts on adjacent properties and structures.
d

Assure compliance with NRCS national and state utility safety policy (NEM Part 503-Safety, Subpart A -
Engineering Activities Affecting Utilities 503.00 through 503.06).

e. Provide practice standard criteria related computations and analyses to develop plans and specifications
including but not limited to:

i. Geology and Soil Mechanics (NEM Subpart 531a)
ii. Hydrology/Hydraulics

iii. Structural including hazard class as appropriate
iv. Vegetation

2. Provide written plans and specifications, including sketches and drawings, to the client that adequately describes
the requirements to install the practice and obtain necessary permits.

3. Provide Design Report and Quality Assurance Plan as appropriate (NEM Part 511, Subpart B Documentation,
511.11 and Part 512-Construction, Subpart D-Quality Assurance Activities, 512.30 through 512.32).

4. Provide Operation and Maintenance Plan

5. Provide certification that the design meets practice standard criteria and complies with applicable laws and
regulations (NEM Part 501- Authorizations, Subpart A-Review and Approval, 501.3).

6. Provide design modifications during installation as required.
Note: Add state-specific deliverables as appropriate

INSTALLATION

Deliverables

1. Pre Installation conference with client and contractor.
2. Verify that client has obtained required permits.
3. Stake and layout the practice according to plans and specifications, including applicable layout notes.
4. Provide quality assurance of installation (according to Quality Assurance plan as appropriate).
a. Actual materials used (Part 512, Subchapter D Quality Assurance Activities, 512.33)
b. Quality Assurance records
5. Facilitate and implement required design modifications with client and original designer.

6. Advise client/NRCS on compliance issues with all federal, state, tribal, and local laws, regulations and NRCS
policies during installation.

7. Certification that the installation process and materials meets design and permit requirements.
Note: Add state-specific deliverables as appropriate.
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CHECK OUT

Deliverables
1. As-Built documentation.
a. Extent of practice units applied
b. Drawings
c. Final quantities

2. Provide certification that the installation meets NRCS standards and specifications and complies with permits
(NEM Part 501-Authorizations, Subpart A-Review and Approval, 501.3).

3. Progress reporting.

Note: Add state-specific deliverables as appropriate.

REFERENCES

* NRCS Field Office Technical Guide (eFOTG), Section IV, Conservation Practice Standard - Pond, 378.
* NRCS National Engineering Manual (NEM).

* NRCS National Environmental Compliance Handbook

*  NRCS Cultural Resources Handbook

Note: Add state-specific deliverables as appropriate.
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USDA United States Natural Resources Conservation Service
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Agriculture

Operation & Maintenance Plan
Pond (Code 378 Pipe Conduit Spillway)

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Expected Lifespan
The minimum expected lifespan of this practice is at least 20 years.

| agree to the following for the life of the structure.

1. Remove trash and debris at the riser or hooded inlet and at the junction of the riser and conduit.
2. Repair any scour areas around the riser or hooded inlet crest.

3. Remove any trees, brush, or other obstructions at the outlet of the conduit.

4. Do not install any device at the riser or hooded inlet that could decrease the flow in the conduit.
5. Remove any debris or obstructions from the auxiliary spillway.

6. Repair rills or gullies in the exit channel of the auxiliary spillway and reseed and muich.

7. Maintain vegetative cover in the auxiliary spillway by removing and controlling weeds, trees, and
woody plants.

8. Do not install fences across the auxiliary spillway or any other devices that may restrict the storm
flow.

9. Maintain adequate vegetation on the earth dam and borrow areas as recommended in Wisconsin Job
Sheets 134, How to Establish and Maintain Introduced Grasses and Legumes, and 135, How to
Establish and Maintain Native Grasses, Forbs and Legumes.

10. Exclude livestock from the earthfill and auxiliary spillway.

11. Do not allow extended vehicle traffic on the dam or auxiliary spillway without adequate protection.

12. Follow the planned Resource Management System in the watershed to reduce runoff and
sedimentation.

13. Inspect the structure annually and after heavy storms.
14. Inspect the downstream toe of the embankment annually. If there are wet areas or seeps at the

downstream toe of the embankment, it could be a serious problem. Ask for assistance to evaluate
the seepage.
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15.

16.

17.

18.

19.

20.

21.

22

23.

Cooperator’s signature: Date:

Grazing will be prevented or controlled. Grazing is not to be allowed when soil is wet.

The structure will be inspected after heavy rains. All debris will be removed. All eroded areas will be
repaired immediately.

Brush and trees will be controlled by cutting and/or spraying with proper chemicals.

Maintain a vigorous sod in the auxiliary spillway and on embankments by regular mowing and
fertilization. Remove excess growth. Do not burn or overgraze.

Install and maintain a fence to keep livestock out of pond.

Check downstream floodplain at least once every 5 years to assure life or property will not be
threatened in the unlikely event of a dam failure.

Eliminate all burrowing rodents.

Check inlet, outlet, embankment, and vegetated spillway after heavy rains for possible damage.
Inspect annually for damage from normal use.

Additional Recommendations:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:
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USD United States Natural Resources Conservation Service
ﬁ Department of

Agriculture

QUALITY ASSURANCE PLAN
Pond(Code 378)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

Obtain copies of PERMITS, or documentation that they aren’t needed.

Inspect EROSION CONTROL PRACTICES (silt fence, etc.). Document proper installation
with photographs and job diary notation.

MATERIALS

ROCK RIPRAP MATERIAL. Verify that the material meets the soundness requirements in
Wisconsin Construction Specification 9. Obtain a document for the case file or record
observations in writing. Verify the gradation according to section 4 of Wisconsin Construction
Specification 9; attach gradation spreadsheet.

GEOTEXTILE MATERIALS. Verify that the material meets the requirements in Wisconsin
Construction Specification 13. Place material specification in file and make a notation in the job
diary.

INLET STRUCTURE. Verify that the material meets the requirements in Wisconsin
Construction Specification . Take photograph and record observation in the job diary.

PIPE MATERIALS. Verify that the material meets the requirements in the construction plan
and Wisconsin Construction Specification ; record observations in the job diary and take
photographs.

ANTI-SEEP COLLARS. Verify the DIMENSIONS, and that the material meets the
requirements in Wisconsin Construction Specification orsheet ___ of the plans.
Obtain a document for the case file or record observations in writing or take photographs.

DRAIN DIAPHRAGM. Verify that the filter material meets the requirements in Wisconsin
Construction Specification or sheet of the plans. Obtain a document for the
case file or record observations in writing or take photographs.

WOOD MATERIALS. Verify that the material meets the requirements in Wisconsin
Construction Specification 14. Attach a copy of the treatment tag and record the dimensions and
wood species.
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CONCRETE MATERIALS. Verify that the proposed mix design and all ingredients meet the

requirements in Wisconsin Construction Specification 4 or sheet of the plans. Attach the
material documentation or Job Sheet 813.

REINFORCING STEEL MATERIALS. Verify that they comply with sheet of the plan.

Attach a steel tag from the material, or observe the markings on the bars and photograph. Record
observations in the job diary.
FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets

drawing WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.
LIME. Document quantity. 2 tons of 80 — 85 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets
requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type and quantity used.

Observe the EROSION CONTROL blanket material. Obtain a tag from the material or an
invoice or product brochure from the supplier.

CONSTRUCTION

STAKE the clearing limits. Trees to be left standing and uninjured will be marked on the trunks
about 6’ above the ground surface.

STAKE the location of the embankment at each end and set flags or stakes to mark the footprint

for topsoil stripping.

OBSERVE that topsoil stripping and stockpiling is accomplished according to plans / Wisconsin

Construction Specification 2. Document the observation in the job diary.

STAKE the location and grades of the cutoff trench prior to excavation. Record the staking notes

in the job diary.

Verify that EXCAVATED MATERIALS are used / disposed of according to sections 2 and 3 of
Wisconsin Construction Specification 2. Document the observation in the job diary.

Survey PROFILE AND CROSS-SECTIONS of completed cutoff trench and embankment
foundation. Verify that cutoff trench is to proper depth and dimensions. SET STAKES FOR
TOE OF EMBANKMENT FILL at the same time. Record the survey data in the engineering
field notes.

OBSERVE THE BACKFILL OF THE CUTOFF TRENCH. Verify that the requirements of

Wisconsin Construction Specification 3 are met. Record lift thickness, adequacy of moisture
content, number of passes and type of compaction equipment in the job diary.

STAKE the location and grades of the INLET STRUCTURE AND PIPE. Be familiar with
SECTION 4 of WISCONSIN CONSTRUCTION SPECIFICATION 2. Record the staking
notes in the engineering field notes.

OBSERVE THE INSTALLATION AND BACKFILL OF THE INLET STRUCTURE, anti-

seep collars, pipe, and pipe support. REQUEST EXPERIENCED HELP with inspection, if
needed. Obtain photographs and diary notations.
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OBSERVE THE CONSTRUCTION OF THE EMBANKMENT. Verify that the requirements

of Wisconsin Construction Specification 3 are met. Record lift thickness, adequacy of moisture
content, number of passes and type of compaction equipment in the job diary.

DRAIN DIAPHRAGM. Verify the length, width, and thickness dimensions of the diaphragm.

Record the top and bottom elevations of the diaphragm. Verify that the requirements of Wisconsin
Construction Specification _ are met. Record lift thickness of the filter material placement and
the type of compaction equipment in the job diary. Record the diaphragm (drain fill outlet
dimensions) or (pipe outlet) and elevations per the construction plan.

FINAL INSPECTION

Obtain final PROFILE AND CROSS-SECTIONS of completed embankment. Minimum is one
cross-section over the pipe. Verify correct:

]

]
]
]

Top Width — Planned top width is
Top Elevation — Planned constructed top elevation is
Side Slopes — Planned upstream slope is . 1. Planned downstream slope is 1.
Final Length of Embankment. Record the information in engineering field notes and red line on
the as-built plans.

Obtain final PROFILE AND CROSS-SECTIONS of completed auxiliary spillway. Minimum is
one cross-section at crest. Verify correct:

]

O o g

Spillway Width — Planned width is
Crest Elevation — Planned elevation is

Side Slopes — Planned side slopes
Depth — Planned spillway depth at crest is:

Obtain FINAL SHOTS ON STRUCTURE. Record:

]

Ooo0oooogoad

Inlet Invert — Planned elevation is

Outlet Invert — Planned elevation is

Length — Planned length is

Diameter / dimensions — Planned structure diameter / dimensions is

Weir length — Planned weir length is

Weir / inlet crest elevation — Planned weir / inlet crest elevation is

Other pertinent dimensions and elevations. Record the information in engineering field notes
and red-line on the as-built plans.

Verify a stable, adequate OUTLET. Document with a notation in the engineering field notes at
the outlet station. Photographs are recommended.

Verify that all disturbed areas not to be cropped are LIMED, FERTILIZED, SEEDED AND
MULCHED.

Observe the INSTALLATION OF THE EROSION CONTROL blanket material; note the
staple pattern and staple size, verify that installation follows the construction specification, record
observations in the job diary.

Verify that the TRASH RACK is in place.

Document installed quantities (payment units) of the practices. Note: Financial assistance
programs may have payment units different than the e-FOTG conservation practice standards
reporting units.
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Document all the above with photographs, data in engineering field book and job diary.

I have reviewed this plan and understand my responsibilities in the quality assurance needed for my project.

Landowner’s Signature: Date:
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USDA

_ United States Department of Agriculture 447-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
IRRIGATION AND DRAINAGE TAILWATER RECOVERY

CODE 447

(no)

DEFINITION

A system designed to collect, store, and convey irrigation tailwater, rainfall runoff, field drain water, or
combination thereof for reuse in water distribution to the crop.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

« Improve irrigation water use efficiency.
* Improve offsite water quality, including potential drinking water sources.
* Reduce energy use.

CONDITIONS WHERE PRACTICE APPLIES

A tailwater recovery system is suitable for use on lands that have a properly designed and installed
irrigation or subsurface drainage system where recoverable irrigation runoff, subsurface drainage
outflows, or rainfall runoff are expected under current or planned management practices.

This practice does not apply to detailed design criteria or construction specifications for individual
structures or components of the recovery system.

CRITERIA

General Criteria Applicable to All Purposes

Where criteria for individual components of the tailwater recovery system are described in existing NRCS
conservation practice standards, use those practice standards and their specific criteria for planning,
designing, and installation of that component. Use sound engineering principles for the design of
components not addressed in NRCS conservation practice standards.

Laws and regulations

Ensure that the tailwater recovery system is planned, designed, and constructed to meet all Federal,
State, Tribal, and local laws and regulations. The landowner must obtain all necessary permissions from
regulatory agencies, or document that no permits are required.

Utilities
The landowner and/or contractor is responsible for locating all buried utilities in the project area, including
drainage tile and other structural measures.

Collection

Provide a means of collecting the water to be recovered. Ensure that the collection system is protected
from erosion damage. Collection components may include, but are not limited to, ditches, culverts,
pipelines, pumps and sumps, and water control structures, as needed. Size the capacity of the collection

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.
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components to safely handle the expected rate of flow from the irrigation runoff, rainfall runoff, and/or
drainage system, as applicable.

Storage

Provide a means of storing the recovered water until it can be redistributed in the irrigation or distribution
system. Include the inflow volume, inflow rate, and the required water elevation at the control point where
the tailwater is returned to the distribution system in the storage capacity design calculations.

For irrigation tailwater design the tailwater recovery storage component to store, at a minimum, the
complete runoff from a single irrigation set, if one or more of the following conditions apply:

* The energy sources for tailwater pump back systems are subject to interruption.
» Safe emergency bypass areas cannot be provided.
» Tailwater discharge violates local or State regulations.

Where a tailwater recovery system is used to collect irrigation tailwater, drainage tailwater, or rainfall runoff
for storage and use as irrigation reservoir replenishment, base the size and capacity of collection and
storage components on expected drainages and runoff volumes and rates. Provide an adequate outlet for
inflow that exceeds the expected storage volume. Use criteria found in NRCS Conservation Practice
Standard (CPS) Pond (Code 378).

Protect system components from storm events and excessive sedimentation. Design sumps and
collecting basins with inlets that protect the side slopes and the collection components from erosion.
Where required by State law, provide a diversion, dike, or water control structure to limit entrance of
rainfall runoff into the designed inlet structure.

Install sediment traps as needed.

Conveyance

Provide a means to convey water from the storage component to a point of entry in the irrigation or
distribution system. Conveyance components may consist of a pumping plant and pipeline to return the
water to the upper end of the field, or a gravity outlet having a ditch or pipeline to convey the water to a
lower elevation in the irrigation system. Other components or combinations of components may be
necessary as determined on a site-specific basis.

For systems where tailwater is discharged into a collecting basin, irrigation reservoir, or pipeline that has
components for regulating fluctuating flows (e.g., a float valve), small sumps with frequently cycling
pumping plants may be used. If the storage component is not designed to regulate flows, ensure the
capacity of the tailwater sumps or collection basins is large enough to provide the regulation needed.

Determine the capacity of conveyance components by an analysis of the expected rate of tailwater
supplied to the storage component, the planned tailwater storage capacity, and the anticipated irrigation
application or other water distribution. If the tailwater capture is used as an independent irrigation supply
rather than as a supplement to a primary irrigation water supply, ensure the rate and volume of flow is
adequate for the irrigation system supplied.

Storage components

Where additional storage is required to provide adequate retention time for the breakdown of chemicals in
runoff water, size the storage components accordingly. Use site-specific information about the chemical of
concern to determine allowable retention times.

Where additional storage is required to provide for sediment deposition, base additional storage volumes
on site-specific information of the contributing watershed.

NRCS, WI
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Additional Criteria Applicable to Reducing Energy Use
Provide analysis to demonstrate reduction of energy use from practice implementation.

Calculate the reduction of energy use as the average annual or seasonal energy reduction compared to
previous operating conditions.

CONSIDERATIONS

Additional Considerations to Improve Irrigation Water Use Efficiency
Good irrigation system design and management will limit tailwater volume to that needed for effective
operation. This may reduce the capacity of the collection, storage, and conveyance components.

Changes in irrigation water management may be necessary to optimize the use of return flows.

Downstream flows and aquifer recharge dependent on tailwater and rainfall runoff will be reduced and
may cause undesirable environmental, social, or economic effects.

Additional Considerations to Improve Offsite Water Quality
Effects on surface and ground water quality by the movement of sediment and soluble and sediment-
attached substances should be considered.

Chemical-laden water can create a potential hazard to wildlife, especially waterfowl that are drawn to
ponded water. Consider installing measures that will deter waterfow! use if the water will be hazardous to
them.

Treatment of tailwater to eliminate pathogens that cause foodborne illnesses may be necessary if it is
used to irrigate fruits and vegetables.

Plan nutrient and pest management measures to limit agrochemical loads in tailwater when practical.
Utilize NRCS CPS Nutrient Management (Code 590) and CPS Pest Management Conservation System
(Code 595) to minimize the quantity and toxicity of nutrients and crop protection agrochemicals in
tailwater.

Protect system components from storm events and excessive sedimentation.

PLANS AND SPECIFICATIONS

Prepare plans and specifications for irrigation tailwater recovery systems in accordance with this standard
and describe the requirements for applying the practice to achieve its intended purpose.

At a minimum, include the following in the plans and specifications:

» Site plan layout of the tailwater recovery system and associated components.
»  Cross sections and profiles.

*  Type, quality, and quantity of the various system components.

» Location of utilities and notification requirements.

OPERATION AND MAINTENANCE

Prepare an operation and maintenance plan specific to the components installed for use by the landowner
or operator responsible for operation and maintenance. Provide specific instructions for operating and
maintaining components to ensure they function properly.

The plan will include provisions to address, at a minimum,—

» Periodic cleaning and regrading of collection components to maintain proper flow lines and
functionality.
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» Periodic checks and removal of debris as necessary from trash racks and structures to assure
proper operation.

*  Periodic removal of sediment from traps and storage components to maintain design capacity and

efficiency.
* Inspection or testing of all pipelines and pumping plant components and appurtenances, as
applicable.
* Routine maintenance of all mechanical components in accordance with the manufacturer’s
recommendations.
REFERENCES

USDA NRCS. 1983. National Engineering Handbook (Title 210), Part 650, Engineering Field Handbook,
Chapter 15, Irrigation. Washington, D.C.

USDA NRCS. 1993. National Engineering Handbook (Title 210), Part 623, Chapter 2, Irrigation Water
Requirements. Washington, D.C. https://directives.sc.egov.usda.gov/

USDA NRCS. 1997. National Engineering Handbook (Title 210), Part 652, Irrigation Guide. Washington,
D.C.

USDA NRCS. 2012. National Engineering Handbook (Title 210), Part 623, Chapter 4, Surface Irrigation.
Washington, D.C.

USDA NRCS. 2016. National Engineering Handbook (Title 210), Part 623, Chapter 8, Irrigation Pumping
Plants. Washington, D.C.
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

STATEMENT OF WORK
Irrigation and Drainage Tailwater Recovery (447)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design Survey- The following information should be obtained and recorded in the field notes:
a. Topographic information
b. Location of the tailwater recovery system
c. Potential water collection area

2. Design documentation that will demonstrate that the criteria in NRCS practice standard have been met and are
compatible with other planned and applied practices.

a. Practice purpose(s) as identified in the conservation plan
b. List of required permits to be obtained by the client

c. Compliance with NRCS national and state utility safety policy (NEM Part 503-Safety, Subpart A - Engineering
Activities Affecting Utilities 503.00 through 503.06)

List of facilitating/component practices

Practice standard criteria related computations and analyses to develop plans and specifications including but
not limited to:

i. Collection

ii. Storage capacity

iii. Reuse considerations

iv. Environmental considerations

v. Location of the tailwater collection system

vi. Design of water collection components

vii. Hard copy of topographic survey and datum references
viii. Design of water storage components

ix. Design of water conveyance to the recovery point
x. Design of the tailwater conveyance component
xi. System appurtenance requirements

xii. Energy alternatives for the tailwater conveyance
xiii. Quantity computations

xiv. Cost estimate

xv. Quality assurance plan

3. Written plans and specifications including sketches and drawings shall be provided to the client that adequately
describes the requirements to install the practice and obtain necessary permits. Typical contents include:

a. Location map

Plan view of the system layout

Water collection components

Water storage components

Water conveyance to the recovery point
Tailwater conveyance component requirements
Appurtenances details

@ e ao00T
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h. Profiles and cross sections

i. Tailwater conveyance power source

j.  Specifications for materials and installation
k. Quantities

[.  Quality assurance plan

4. Operation and Maintenance Plan
5. Certification that the design meets practice standard criteria and comply with applicable laws and regulations
(NEM Subpart A, 505.03 (a) (3)).
6. Design modifications during installation as required.
INSTALLATION

Deliverables

1.

Pre-installation conference with client and contractor.

2. \Verification that client has obtained required permits.

3. Staking and layout according to plans and specifications including applicable layout notes. The following
information should be recorded in the field notes:
a. Location and alignment stakes
b. Component grade stakes
c. Location of all appurtenances

4. Installation inspection (according to inspection plan as appropriate). All surveyed compliance checks shall be
recorded in the field notes. Narratives of compliance checks shall be entered on a sheet in the field notes or the
job diary. Compliance checks should include:
a. Actual materials used (Part 512, Subpart D Quality Assurance Activities, 512.33)
b. Measurements and locations of the system and appurtenances
c. Maintaining a job diary with the dates and record of inspections made, testing completed, instruction

provided to the contractor, etc., to document compliance with standards and specifications

5. Facilitate and implement required design modifications with client original designer, permitting authority, and
funding agencies.

6. Advise client/NRCS on compliance issues with all federal, state, tribal, and local laws, regulations and NRCS
policies during installation.

7. Certification that the installation process and materials meet design and permit requirements.

CHECK OUT

Deliverables

1.

As-Built documentation shall include:

As-Built drawings showing all significant changes in linear measurements, alignment, or design
The final quantities must be shown on the as-built drawing

Signed statement that the installed practice meets NRCS standards and specifications

Survey field notes

Job diary

Material compliance data

Photo of completed practice and any components

h. Practice location placed on the conservation plan map

Certification that the installation meets NRCS standards and specifications and is in compliance with permits
(NEM Subpart A, 505.03 (c) (1)).
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3. Progress reporting. Provide the following information to the NRCS field office servicing the relevant land unit for
entry into the Performance Results System (PRS):

Technical Service Provider name

Customer name

USDA program funding the practice (if known)

Location of work (state, county, conservation district, land tract identifier)
Land use of field where the practice was installed (cropland, etc.)

NRCS practice name and quantity of practice installed in appropriate unit

-0 00T D

REFERENCES

*  Wisconsin NRCS Field Office Technical Guide (eFOTG), Section IV, Conservation Practice Standard - Irrigation
and Drainage Tailwater Recovery, 447

* NRCS National Engineering Manual (NEM)
* NRCS National Environmental Compliance Handbook
* NRCS Cultural Resources Handbook

Month, Year 3






USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

Operation & Maintenance Plan
Irrigation and Drainage Tailwater Recovery (Code 447)

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Expected Lifespan
The minimum expected lifespan of this practice is at least 15 years.

| agree to the following for the lifespan of the practice:

1. Periodic cleaning and regrading of collection components to maintain proper flow lines and
functionality.

2. Periodic checks and removal of debris as necessary from trash racks and structures to assure
proper operation.

3. Periodic removal of sediment from traps and storage components to maintain design capacity
and efficiency.

4. Inspection or testing of all pipeline and pumping plant components and appurtenances, as
applicable.

5. Routine maintenance of all mechanical components in accordance with the manufacturer’s
recommendations.

6. Additional Recommendations:

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:

NRCS Wi Page 1 of 2 Month Year



Specific Site Requirements
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USD United States Natural Resources Conservation Service
ﬁ Department of

Agriculture

QUALITY ASSURANCE PLAN
Irrigation and Drainage Tailwater Recovery (447)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

_Obtain copies of PERMITS, or documentation that they are not needed.

_Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS

CONCRETE MATERIALS. Verify that the proposed mix design and all ingredients meet
the requirements in Wisconsin Construction Specification 4 or sheet of the plans.
Attach the material documentation or Job Sheet 813.

PIPE MATERIALS. Verify that the material meets the requirements in the construction
plan and Wisconsin Construction Specification ; record observations in the job diary
and take photographs.

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets
drawing WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets
requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type used and quantity.

EROSION CONTROL blanket material. Obtain a tag from the material or an invoice or product
brochure from the supplier.

CONSTRUCTION

STAKE the clearing limits. Trees to be left standing and uninjured will be marked on the trunks about
6’ above the ground surface.

NRCS-WI QAP - Page 1 of 2 Month Year



OBSERVE that topsoil stripping and stockpiling is accomplished according to plans and Wisconsin
Construction Specification 2. Document the observation in the job diary.

Verify that EXCAVATED MATERIALS are used, spoiled, or disposed according to sections 2 and 3
of Wisconsin Construction Specification 2. Document the observation in the job diary.

STAKE STRUCTURE. Stake the location and subgrades of structural components. Record the
staking notes in the engineering field book.

STAKE the location and grades of the INLET STRUCTURE AND PIPE. Be familiar with
SECTION 4 of WISCONSIN CONSTRUCTION SPECIFICATION 2. Record the staking
notes in the engineering field notes.

SURVEY CROSS-SECTIONS of completed ditches. Minimum is one cross-section for each 300'.
Verify:

o Slopes — Planned slopes are

o Final Length — Planned length is

OBSERVE THE PLACEMENT OF INLET STRUCTURE AND PIPE; verify that installation follows
the construction plan, record observations in the job diary.

FINAL INSPECTION

Obtain FINAL SHOTS ON STRUCTURE. Record:
o Inlet Invert — Planned elevation is
Outlet Invert — Planned elevation is
Length — Planned length is
Diameter / dimensions — Planned structure diameter / dimensions is
Weir length — Planned weir length is
Weir / inlet crest elevation — Planned weir / inlet crest elevation is
Other pertinent dimensions and elevations. Record the information in engineering field notes
and red-line on the as-built plans.

O0o0oooaod

Verify a stable, adequate OUTLET. Document with a notation in the engineering field notes at
the outlet station. Photographs are recommended.

Verify that all disturbed areas not to be cropped are SEEDED, FERTILIZED, LIMED, AND
MULCHED. Document seeding date.

Document installed quantities (payment units) of the practices. Note: Financial assistance programs
may have payment units different than the e-FOTG conservation practice standards reporting units.

Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my
project.

Landowner’s Signature: Date:

NRCS-WI QAP - Page 2 of 2 Month Year



USDA

_ United States Department of Agriculture 468-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
LINED WATERWAY OR OUTLET

CODE 468

(ft)

DEFINITION

A waterway or conveyance channel having an erosion-resistant lining of concrete, stone, synthetic turf
reinforcement fabrics, or other flexible permanent material.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

* Provide safe conveyance of runoff from conservation practices or other flow concentrations without
causing erosion or flooding.

*  Prevent or stabilize gully erosion or scour.
*  Protect and improve water quality.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies if conditions similar to one or more of the following exist:

»  Concentrated runoff, pipe flow, steep grades, wetness, prolonged base flow, seepage, or piping is
such that a lining is needed to prevent erosion.

* Use by people or animals precludes vegetation as suitable cover.

»  Site restrictions necessitate limited waterway or outlet widths with design velocities that require
lining protection.

«  Soils are highly erosive or other soil or climatic conditions preclude using vegetation only.

CRITERIA

General Criteria Applicable to All Purposes
Design and install measures according to a site-specific plan in accordance with all local, State, Tribal,
and Federal laws and regulations.

Capacity
The minimum capacity must be adequate to carry the peak rate of runoff from a 10-year frequency, 24-
hour duration storm with the following exception:

*  When the lined waterway or outlet slope is less than 1 percent, minimum design capacity may be
reduced to the capacity of the waterway leading to it.

*  When the immediate downstream conveyance capacity of the channel, structure, or pipe is less
than that resulting from a 10-year, 24-hour frequency storm, minimum design capacity may be
reduced to the capacity of downstream conveyance.

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.

NRCS, WI
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*  When the lined waterway or outlet protects components of manure management systems, the
minimum design capacity shall convey the peak discharge from a 25-year, 24-hour frequency
storm.

For a lined outlet downstream of a pipe, provide a lined waterway or outlet adequate to contain the outflow
from the design flow event.

Velocity
Compute velocity using Manning’s equation with a coefficient of roughness appropriate for the selected

lining material. See Table 1.

Table 1 Manning’s “n” Values

Lining “n” Value

Concrete — trowel finish 0.0110-00.015

Concrete — float finish 0.013-0.016

Shoftcrete 0.016 — 0.025

Riprap’ (Angular Rock) n =0.047(D50 x S)°'4

Synthetic Turf Reinforcement Fabrics and Grid , .
Pavers Manufacturer’s recommendations

'Applies on slopes between 2 and 40 percent with a rock mantle thickness of 2 x D50.
Where:

* D50 = median rock diameter (in.)
« S =lined section slope (ft. /ft.) (02< S <0.4)

Do not exceed manufacturer’s recommendations for maximum design velocity for synthetic turf
reinforcement fabrics and grid pavers.

For concrete lined channels, use Figure 1 to determine the maximum design velocity.

NRCS, WI
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Figure 1. Maximum velocity versus depth of flow for concrete-lined channels
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Velocity (ft/s)

Avoid channel slopes between 0.7 and 1.3 of the critical slope except for short transition sections. Restrict
supercritical flow to straight reaches. Waterways or conveyance channels with supercritical flow must
discharge into an energy dissipator to reduce discharge velocity to less than critical.

Rock Riprap Linings

The following criteria apply to all rock riprap linings. Reference “Design of Rock Chutes,” Robinson, Rice,
and Kadavy, ASAE Transactions 41(3): 621-626. Other methodologies for rock sizing can be found in 210-
NEH, Part 654, Technical Supplement 14C, “Stone Sizing Criteria.”

z = [n(q)/1.486(S)°5°] 06

For channel slopes between 2% and 10%: D50 = (FS)(SF)[q(S)"-%/4.75(10)-] %3
For channel slopes between 10% and 40%: D50 = (FS)(SF)[q(S)"%%/3.93(10)2] %53
Where:

D50 = Patrticle size for which 50% (by weight) of the sample is finer, in.
S = Bed slope, ft. / ft.
Z = Flow depth, ft.
n = Manning’s roughness coefficient
q = Unit discharge, ft*/s/ft.
FS = Factor of safety, use minimum 1.2
SF = Safety factor, use 1.0 for cubical rock and 1.4 for round rock
»  Ensure rock meets the material requirements of Wisconsin Construction Specification 9, Loose

NRCS, WI
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Rock Riprap.

»  Use a drainfill bedding under rock riprap lining. Ensure drainfill is filter-compatible with the base soil
and rock riprap using geosynthetic materials or gradations designed.
Rock riprap can be placed directly on non-woven, geotextile underlayment if the base soils are clay
(USCS: CL, CH) with a plasticity index > 15. If seepage is evident (e.g. sand lenses), install a filter-
compatible, drainage layer between the base soil and geotextile.

* The rock gradation shall be as shown in Table 2.

Table 2 Rock Gradation

Percent Passing Size'(in.)

100 1.5 x D50 - 2.0 x D50
85 1.3 x D50 — 1.8 xD50
50 1.0 x D50 - 1.5 x D50
10 0.8 x D50 - 1.3 x D50
" Round up to nearest inch

Cross section

The cross section of the lined waterway or outlet with a defined channel must be triangular, parabolic, or
trapezoidal. A cross section made of monolithic concrete may be rectangular. Use a trapezoidal cross
section for rock riprap lined waterways.

Freeboard

The minimum freeboard for lined waterways or outlets must be 0.25 feet above design high water in areas
where erosion-resistant vegetation cannot be grown adjacent to the paved or reinforced side slopes. No
freeboard is required if vegetation can be grown and maintained above the design flow.

Side slope
The steepest permissible side slopes must not exceed the values given in table 3.

Table 3. Steepest permissible side slopes for each material type.

Material |Slope (horizontal to vertical)
Nonreinforced concrete

Height of lining, 1.5 ft or less | Vertical
Hand-placed screeded concrete or mortared-in-place flagstone
Height of lining, less than 2 ft 1to1
Height of lining, more than 2 ft 2to1

Slip form concrete

Height of lining, less than 3 ft 1to1
Rock riprap 2to1
Synthetic turf reinforcement fabrics 2to1

Grid pavers 2to1

Lining thickness
Minimum lining thickness must not be less than indicated in table 4.

Table 4. Minimum lining thickness for various materials.

Material Lining Thickness
4 in. (minimum thickness is 5 in. if the liner is
reinforced)

Concrete

NRCS, WI
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Material Lining Thickness

Rock riprap 2 x D50 plus thickness of filter or bedding
Flagstone 4 in., including mortar bed

Synthetic turf reinforcement fabrics and grid pavers Manufacturer’s recommendations

Lining durability
Nonreinforced concrete or mortared flagstone linings may only be used in areas of low shrink-swell soils
that are well drained or where subgrade drainage facilities are installed.

Related structures

Side inlets, drop structures, and energy dissipators must meet the hydraulic and structural requirements
for the site. Grade stabilization structures must meet the criteria of Wisconsin NRCS Conservation
Practice Standard (WI NRCS CPS) Grade Stabilization Structure (Code 410).

Outlets
All lined waterways and outlets must have a stable outlet with adequate capacity to prevent erosion and

flooding damages.

Geotextiles

Use geotextiles where appropriate as a separator between rock, flagstone, or concrete linings and soil to
prevent migration of soil particles from the subgrade, through the lining material. Specify geotextile
requirements in accordance with the American Association of State Highway and Transportation Officials
(AASHTO) M288, Section 7.3; NRCS 210-NEH,Part 654, Technical Supplement 14D, “Geosynthetics in
Stream Restoration.”; or NRCS 210-Technical Note, Design Engineering, Design Note 24, “Guide for the
Use of Geotextiles.”

Install and anchor turf reinforcement mats in accordance with manufacturer’s recommendations and
ensure intimate contact between mesh and base soil.

Filters or bedding

Use filters or bedding to prevent piping, where appropriate. Use drains to reduce hydraulic uplift pressure
and to collect water, as required. Design filters, bedding, and drains in accordance with 210-NEH, Part
633, Chapter 26, “Gradation Design of Sand and Gravel Filters.” Weep holes may be used with drains if
needed.

Concrete

Proportion concrete so that it is plastic enough for thorough consolidation and stiff enough to stay in place

on side slopes. Design a dense, durable product. Specify a mix that can be certified as suitable to produce
a minimum strength (28 day) of 3,000 pounds per square inch. Use Wisconsin construction specifications

for concrete.

Contraction Joints

Contraction joints in concrete linings, if required, must be formed transversely to a depth of approximately
one-third the thickness of the lining, at a uniform spacing between 8 to 15 feet. Provide steel
reinforcement or other uniform support to the joint to prevent unequal settlement.

Site and subgrade preparation

Proper site preparation is necessary to provide a stable, uniform foundation for the waterway lining. The
site should be graded to remove any rutting or uneven surfaces and to provide good surface drainage
throughout the construction period and the design life of the waterway or outlet. Proof rolling can be used
to identify soft pockets of soil, additional rutting, or other soil conditions that require removal and
replacement by compacted soil to provide a uniform surface for base, subbase, or concrete liner.

NRCS, WI
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Articulating concrete block revetment
Design articulating concrete block revetment using 210-NEH-654-TS 14L, “Use of Articulating Concrete
Block Revetment Systems for Systems for Stream Restoration and Stabilization Projects.”

CONSIDERATIONS

Cultural resources need to be considered when planning this practice. Where appropriate, local cultural
values need to be incorporated into practice design in a technically sound manner.

Incorporate trees, shrubs, forbs, and grasses adjacent to the lined portions of the channel. This may
improve aesthetics and habitat benefits as well as reduce erosion potential. Plantings are especially
beneficial where the channel transitions to natural ground. However, such plantings are not appropriate in
all circumstances. Maintain the flow channel free from obstruction. Guidance on the use of plantings is
available in 210-NEH-654-TS 14l, “Streambank Soil Bioengineering” and 14K, “Streambank Armor
Protection with Stone Structures,” and in NRCS CPS Streambank and Shoreline Protection (Code 580).

Filter strips established on each side of the waterway may improve water quality.

Consideration should be given to livestock and vehicular crossings, as necessary, to prevent damage to
the waterway. Crossing design must not interfere with design-flow capacity. Guidance can be found in WI
NRCS CPS Stream Crossing (Code 578).

Reinforcement of concrete liners should be considered where high pore-water pressures exist in the
subgrade, movement of the subgrade may occur, or in reaches where failure would endanger public
safety or property.

Considerations for Fish and Wildlife Resources

This practice may impact important fish and wildlife habitats such as streams, creeks, riparian areas,
floodplains, and wetlands.

Seepage from unlined waterways may benefit wetlands, migratory bird habitat, and floodplain recharge.
Consider site-specific resource concerns with regard to efficient water delivery and instream flow as
compared to wetland habitat benefits.

Aquatic organism passage concerns (e.g., velocity, depth, slope, air entrainment, screening, etc.) should
be evaluated to minimize negative impacts. Swimming and leaping performance for target species should
be considered.

Consider mesh size of 0.2 inches or smaller where turf reinforcement mats are used to reduce impacts on
fish and wildlife.

Important fish and wildlife habitat, such as woody cover or wetlands, should be avoided or protected if
possible when siting the lined waterway. If trees and shrubs are incorporated, they should be retained or
planted in the periphery of the grassed portion of the lined waterways so they do not interfere with
hydraulic functions and roots do not damage the lined portion of the waterway. Mid- or tall-bunch grasses
and perennial forbs may also be planted along waterway margins to improve wildlife habitat.

Plant selections that benefit pollinators should be incorporated into the design. Waterways with these
wildlife features are more beneficial when connecting other habitat types (e.g., riparian areas, wooded
tracts, and wetlands).

NRCS, WI
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PLANS AND SPECIFICATIONS

Prepare plans and specifications for lined waterways or outlets that describe the requirements for applying
the practice to achieve its intended purpose(s).

As a minimum the plans and specifications must include—

* Aplan view of the layout of the lined waterway or conveyance channel.
» Typical cross section of the lined waterway or conveyance channel.

»  Profile of the lined waterway or conveyance channel.

»  Specifications for the lining material.

» Disposal requirements for excess soil material.

»  Site-specific construction specifications that describe the installation of the lined waterway or outlet.
Include a specification for control of concentrated flow during construction if required.

OPERATION AND MAINTENANCE

Prepare an operation and maintenance plan for use by the client. As a minimum, the plan shall address
the following items:

* Regular inspection of the lined waterway, especially following heavy rains or large flow events.
Promptly repair damages and remove sediment deposits to maintain capacity of the lined waterway.

»  Control noxious weeds in the lined waterway or conveyance channel.

* Avoid areas where forbs have been established in the adjacent planted areas when applying
herbicides.

* Avoid using the lined waterway as turn-rows during tillage and cultivation operations.
* Do not use the lined waterway as a field road.
« Avoid crossing the lined waterway or conveyance channel with heavy equipment.

REFERENCES

American Association of State Highway and Transportation Officials. 2017. AASHTO M 288, Standard
Specification for Geotextile Specification for Highway Applications. Washington, D.C.

Barton, C. and K. Kinkead. 2005. Do Erosion Control and Snakes Mesh? Journal of Soil and Water
Conservation 60(2): 33A-35A.

https://www.researchgate.net/profile/Christopher Barton2/publication/255220745 Do_erosion_control_an
d_snakes_mesh/links/55df7bf108aecb1a7cc1a2c6/Do-erosion-control-and-snakes-mesh.pdf

Fischenich, J.C. 2001. Stability Thresholds for Stream Restoration Materials. Ecosystem Management
and Restoration Research Program Technical Notes Collection, ERDC TN-EMRRP-SR-29. U.S. Army
Engineer Research and Development Center, Vicksburg, MS.

https://www.spa.usace.army.mil/Portals/16/docs/civilworks/regulatory/Stream%20Information%20and %20
Management/ERDC%20Stability%20Thresholds.pdf

Miller, S.J.; J.C. Fischenich and C.I. Thornton. 2012. Stability Thresholds and Performance Standards for
Flexible Lining Materials in Channel and Slope Restoration Applications. Ecosystem Management and
Restoration Research Program Technical Notes Collection, ERDC TN-EMRRP-EBA-13. U.S. Army
Engineer Research and Development Center, Vicksburg, MS. https://erdc-
library.erdc.dren.mil/jspui/bitstream/11681/3944/1/ERDC-TN-EMRRP-EBA-13.pdf
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PCA Design and Control of Concrete Mixtures, 17th Edition.

Robinson, K.M.’, C.E. Rice and K.C. Kadavy. 1998. Design of Rock Chutes. Transactions of ASAE, Vol.
41(3): 621-626.

USDA NRCS. 2007. National Engineering Handbook (Title 210), Part 654, Stream Restoration Design.
Washington, D.C. https://directives.sc.egov.usda.gov/

USDA NRCS. 2021. National Engineering Handbook (Title 210), Part 650, Chapter 16, Streambank and
Shoreline Protection. Washington, D.C. https://directives.sc.egov.usda.gov/

USDA NRCS. 2021. National Engineering Handbook (Title 210), Part 650, Chapter 3, Hydraulics.
Washington, D.C. https://directives.sc.egov.usda.gov/

USDA NRCS. 2017. National Engineering Handbook (Title 210), Part 633, Chapter 26, Gradation Design
of Sand and Gravel Filters. Washington, D.C. https://directives.sc.egov.usda.gov/

USDA NRCS. 1991. Technical Note (Title 210), Design Engineering, Design Note 24, Guide for the Use of
Geotextiles. Washington, D.C. https://directives.sc.egov.usda.gov/

USDA NRCSWebpage “Insects and Pollinators.” Accessed June 10, 2019.
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/plantsanimals/pollinate/
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

STATEMENT OF WORK
Lined Waterway or Outlet (468)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design documents that demonstrate criteria in the practice standard have been met and are compatible with
planned and applied practices. Include—

a. Practice purpose(s) as identified in the conservation plan.
b. List of required permits to be obtained by the client.

c. Compliance with NRCS National and State utility safety policy (National Engineering Manual (NEM) (Title 210),
Part 503, Subpart A, “Engineering Activities Affecting Ultilities,” Sections 503.0 through 503.6; Subpart B,
“Public Safety at Structure Sites,” Sections 503.10 through 503.13; and Subpart C, “Safety During Geologic
Investigations,” Sections 503.20 through 503.22).

d. Design survey notes containing profiles and cross sections of the waterway along with any needed topographic
information of the site.

e. Practice standard criteria-related computations and analyses to develop plans and specifications including but
not limited to—

i. Hydrology/hydraulics

ii. Type of Liner

iii. Analysis of site soils data

iv. Hard copy of topographic survey and datum references
v. Outlet capacity and stability

vi. Seeding requirements

vii. Cost Estimate

2. Written plans and specifications, including sketches and drawings, shall be provided to the client that adequately
describe the requirements to install the practice and obtain necessary permits. Include—

a. Location map

Plan view of the layout

Typical cross sections

Profile(s)

Liner material

Disposal requirements for excess soil material

Construction and material specifications

Vegetative establishment requirements
i. Quantities

3. Operation and maintenance plan.

Quality Assurance Plan

5. Certification the design meets practice standard criteria and complies with applicable laws and regulations (210-
NEM, Part 505, Subpart A, “Introduction,” Section 505.0; and Subpart B, “Procedures,” Sections 505.10 through
505.12).

6. Design modifications during installation as required.
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INSTALLATION

Deliverables

1.

Preinstallation conference with client and contractor.

2. \Verification that client has obtained required permits.

3. Staking and layout according to plans and specifications including applicable layout notes.

4. Installation inspection.

a. Actual materials used

b. Inspection records

c. Centerline profile

d. Cross sections

e. Material requirements according to the construction plan

f.  Alignment, measurements, and elevations of any outlet structure

g. Adequacy of vegetation establishment

h. Maintaining a job diary with the dates and record of inspections made, testing completed, instruction
provided to the contractor, etc., to document compliance with standards and specifications

5. Facilitate and implement required design modifications with the client, permitting authority, funding agency, and
original designer.

6. Advise client/NRCS on compliance issues with all Federal, State, Tribal, and local laws, regulations, and NRCS
policies during installation.

7. Certification the installation process and materials meets design and permit requirements (210-NEM, Part 512,
Subpart C, “Evaluation of Construction Materials,” Sections 512.20 through 512.23; and Subpart D, “Quality
Assurance Activities,” Section 512.33).

CHECK OUT

Deliverables

1.

As-built documentation.

Extent of practice units applied

As- built drawings showing all significant changes in linear measurements, alignment, or design
Final quantities

Survey field notes

Job diary

Material compliance data

Photo of completed practice and any components

h. Practice location placed on the conservation plan map

Certification the installation meets NRCS standards and specifications and is in compliance with permits (210-
NEM-505, Subpart B, “Procedures,” Sections 505.10 through 505.12).

Progress reporting. Provide the following information to the NRCS field office servicing the relevant land unit for
entry into the Performance Results System (PRS):

Technical Service Provider name

Customer name

USDA program funding the practice (if known)

Location of work (state, county, conservation district, land tract identifier)
Land use of field where the practice was installed (cropland, etc.)

NRCS practice name and quantity of practice installed in appropriate units

@ "o o0 T
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Wisconsin NRCS Field Office Technical Guide (eFOTG), Section IV, Conservation Practice Standard - Lined
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Waterway or Outlet, 468.

USDA NRCS. 2016. National Environmental Compliance Handbook (Title 190). Washington, D.C.
https://directives.sc.egov.usda.gov/

USDA NRCS. 2017. National Engineering Manual (Title 210). Washington, D.C.
https://directives.sc.egov.usda.gov/

USDA NRCS. 2018. National Cultural Resources Procedures Handbook (Title 190). Washington, D.C.
https://directives.sc.egov.usda.gov/
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

Operation & Maintenance Plan
Lined Waterway or Outlet (468)

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Expected Lifespan
The minimum expected lifespan of this practice is at least 15 years.

| agree to the following for the lifespan of the practice:

1. Maintain a vigorous growth of desirable vegetation. This includes reseeding, fertilization,
and controlled application of herbicides when necessary. Periodic mowing may also be
needed to control height.

Inspect channel linings and outlets periodically and after runoff events.

Repair spalls, cracks and weathered areas in concrete surfaces.

Replace weathered or displaced rock riprap to its original grade.

Remove all debris that hinders system operation.

If fences are installed, they shall be maintained to prevent unauthorized human or livestock entry.

N o ok wbd

Eradicate or otherwise remove all burrowing animals. Immediately repair any damage
caused by their activity.

Repair any damage to structures, vegetated areas adjacent to structures or any appurtenances.
9. Additional Recommendations:

o

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:
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USD

United States Natural Resources Conservation Service

a—' Department of

Agriculture

QUALITY ASSURANCE PLAN
Lined Waterway or Outlet (468)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document

DIGGERS HOTLINE Ticket Number

_Obtain copies of PERMITS, or documentation that they are not needed.

_Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS

GEOTEXTILE MATERIALS. Verify that they comply with Wisconsin Construction

Specification 13. Obtain a material invoice with the required information, or a tag from
the material itself, or a digital photograph of the tag.

SAND AND GRAVEL MATERIALS. Verify that they comply with sheet___of the plan.

Document observations in the job diary.

GRADED ROCK RIPRAP MATERIALS. Verify the GRADATION per procedure in

section 4 of Wisconsin Construction Specification 9. Document the QUALITY of
materials per sections 2 and 3 of Wisconsin Construction Specification 9.

CONCRETE MATERIALS. Verify that the proposed mix design and all ingredients meet

the requirements in Wisconsin Construction Specification 4. Retain the documents for
the case file. Job Sheet 813 can be used.

REINFORCING STEEL MATERIALS. Verify that they comply with sheet _of the plan.

Obtain a tag from the material or observe the markings on the bars and photograph or
document observations in the job diary.

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets

drawing WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets

requirements of WI-710 drawing. Place seed tag in construction documentation file.

NRCS-WI QAP - Page 1 of 2 Month Year



MULCH. Document type used and quantity.

CONSTRUCTION

STAKE THE LAYOUT of the practice. Set channel GRADES.

OBTAIN PROFILE AND CROSS-SECTIONS of completed excavation PRIOR TO LINER
placement. Minimum is one cross-section per design reach. Verify:

o Correct Grade — Planned grade

0 Channel Width — Planned channel width

O Side Slopes — Planned side slopes are 1.
0 Depth — Planned channel depth

a) Final Length — Planned length ————

OBSERVE THE GEOTEXTILE PLACEMENT. Verify correct overlap and anchorage per
plans and Wisconsin Construction Specification 13. Obtain photographs or record observations
in the job diary.

OBSERVE THE REINFORCING STEEL PLACEMENT. VERIFY CORRECT OVERLAP
AND PACING PER PLANS. Obtain photographs or record observations in the job diary.

OBSERVE THE CONCRETE PLACEMENT. Verify correct thickness per plans. Collect
batch tickets from every load, verify that material is the same as that which is certified. Obtain
photographs and record observations in the job diary.

OBSERVE THE SAND AND GRAVEL PLACEMENT. Verify correct thickness per plans.
Obtain photographs and record observations in the job diary.

OBSERVE THE GRADED ROCK RIPRAP PLACEMENT. Verify correct thickness per
plans. Record height rock is dropped onto geotextile.

FINAL INSPECTION

OBTAIN FINAL PROFILE AND CROSS-SECTIONS of completed practice AFTER LINER
PLACEMENT. Minimum is one cross-section per design reach.

Verify correct liner thickness by taking cross-sections at the same station as sub-grade
survey.

Verify a stable, adequate OUTLET. Document with a notation in the job diary. Photograph.

Verify that all disturbed areas not to be cropped are LIMED, FERTILIZED, SEEDED AND
MULCHED.

Document installed quantities (payment units) of the practices. Note: Financial assistance
programs may have payment units different than the e-FOTG conservation practice standards
reporting units.

Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my
project.

Landowner’s Signature: Date:
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USDA

_ United States Department of Agriculture 500-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
OBSTRUCTION REMOVAL

CODE 500

(no)

DEFINITION

Removal and disposal of buildings, structures, vegetation, debris, or other materials.

PURPOSE

This practice may be applied to achieve one or more of the following purposes:

* Improve water quality for surface and ground water.
*  Prevent potential flood damage.
* Facilitate other conservation practices.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies to site conditions where obstruction removal is required to address a resource
concern or support other conservation practices. This practice is not intended for removal of—

*  Obstructions from natural or constructed channels.

* Trees, stumps, or other vegetation from wooded areas.

* Underground tanks.

» Unidentifiable or hazardous materials such as solvents, petroleum oils, and asbestos.

For removal and disposal of trees, stumps, or other vegetation from wooded areas, refer to NRCS
Conservation Practice Standard (CPS) Land Clearing (Code 460).

For removal and disposal of obstructions from natural or constructed channels, refer to NRCS CPSs
Clearing and Snagging (Code 326) or Aquatic Organism Passage (Code 396).

CRITERIA

General Criteria Applicable to All Purposes
Use methods that are appropriate for the obstruction to be removed, such as—

*  Demolition.

* Excavation.

* Disassembly.
*  Burning.

Plan removal to meet all Federal, State, and local laws and regulations. The landowner must obtain all
necessary permissions from regulatory agencies, or document that no permits are required.

NRCS reviews and periodically updates conservation practice standards. To obtain the current NRCS, WI
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at November 2024
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.
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500-CPS-2

Conduct demolition work in accordance with the Occupational Safety and Health Administration (OSHA)
requirements.

The landowner and/or contractor is responsible for locating all buried utilities in the project area, including
drainage tile and other structural measures. Ensure that all utilities are shut off and disconnected from
structures by a licensed electrician or utility company prior to removal.

If universal waste materials (e.g., batteries, pesticides, mercury-containing equipment, and lamps) or
nonhazardous secondary materials (e.g., tires, asphalt shingles, treated wood, or contaminated
construction and demolition materials) are expected or encountered, contact State or local solid waste
management authorities for appropriate methods of handling and disposal.

Do not mulch, compost, or burn contaminated construction and demolition materials such as wood
products treated with creosote, pentachlorophenol (PCP), or chromated copper arsenate (CCA).

Dispose of materials in sequence with the proposed construction schedule so that moved materials do not
impede subsequent work. Materials such as rocks, timber, fence posts, lumber products, concrete,
masonry, and metal may be disposed by recycling, reuse, burial, burning, or offsite transport to a
regulated landfill or recycling facility. All disposal methods used must meet local laws and regulations.

Compact filled areas according to site specific requirements so the areas will drain and blend with the
surrounding landscape. Maintain at least 12 inches of soil cover over buried foundations or other
obstructions below ground which are not removed.

Vegetate and stabilize all disturbed areas as soon as possible after construction to prevent erosion and
offsite sedimentation. Use NRCS CPSs Critical Area Planting (Code 342) or Mulching (Code 484).

CONSIDERATIONS

When applicable, consider recycling or reuse of materials as the first option for disposal of materials from
obstruction removal.

Consider onsite or local disposal of wood that may be infected with transmittable insects or diseases.

When disposing materials by burning, use “Basic Smoke Management Practices” (O’Neill et al., 2011) for
planning and mitigating smoke impacts.

Consider the use of dust suppression methods, such as the application of water, tackifiers, or polymers, if
the demolition will generate objectionable levels of dust.

Obstruction removal can result in the disturbance of large areas that are subject to erosion during the
demolition process. Where necessary, consider provisions in the plans to control erosion and offsite
sedimentation. Consider providing an increased level of designed treatment for sites with high priority
areas for source water protection or are upstream of community drinking water withdrawal sites.

Treated wood products can be difficult to identify by color, particularly when they are weathered. When in
doubt, assume all exterior wood is treated and select a different disposal method than mulch, compost, or
burn.

When revegetation is needed, consider revegetating using species or diverse mixes that are native or
adapted to the site and have multiple benefits. In addition, where appropriate, consider a diverse mixture
of forbs and wildflowers to support pollinator and other wildlife habitat.

Obstruction removal often involves heavy equipment working in environmentally sensitive areas. Consider
servicing and refueling equipment in a manner that minimizes spills and volatilization.

NRCS, WI
November 2024



500-CPS-3

Obstruction removal can present hazards to those doing the work. Consider how the work will be
performed, the hazards it will present to personnel, and what safety equipment and training may be
appropriate.

Work performed in poorly ventilated areas can present hazards to workers. In areas that are potentially
oxygen-deprived, provide workers with a supplemental oxygen breathing apparatus. In areas where there
are concentrations of mice, roosting birds, and bats, airborne pathogens can be a problem. Provide
workers with appropriate breathing protection to reduce risks from inhaled pathogens.

Old buildings, structures, and trees that are slated for removal can provide important habitat for some
types of wildlife. Prior to removal, consider how to protect species that are identified.

PLANS AND SPECIFICATIONS

Prepare plans and specifications to address the requirements in this standard. As a minimum, include the
following information on the plan drawings:

* Plan view showing the location and extent of the obstruction to be removed.

»  Profile(s) showing the natural ground surface, anticipated depth of obstruction removal, soil cover,
and final surface grading, if necessary.

* Details and site location for the disposal of materials from the obstruction removal.

As a minimum, include the following construction specifications that provide written instructions for:

»  Suspend all construction activities if underground tanks or hazardous or unidentifiable materials are
encountered during construction. Refer the owner to State or local solid waste management
authorities.

*  Proper handling and disposal of materials.
*  Compacting all earthwork, if necessary.
*  Providing temporary or permanent soil stabilization on removal and disposal areas.

OPERATION AND MAINTENANCE

Prepare a site-specific operation and maintenance plan for the landowner or operator. As a minimum,
include—

» Periodic inspection for excessive settlement at removal and disposal areas which may cause
ponding or equipment damage. Promptly fill areas with excessive settlement.

» Periodic inspection of disturbed areas for sheet and rill erosion. Repair any problems as soon as
possible.

» Periodic inspection of vegetative cover. Perform needed maintenance of vegetative protection
which may include mowing, fertilization, weed control, repair of seedbed damage, or reseeding of
bare soil.

REFERENCES

O’Neill, S., P. Lahm, and A. Mathews. 2011. Basic Smoke Management Practices. U.S. Forest Service
and USDA-Natural Resources Service Report. Washington D.C.
https://www.nrcs.usda.gov/iwps/PA_NRCSConsumptition/download?cid=stelprdb1046311&ext=pdf

U.S. Department of Labor. Occupational Safety and Health Administration. Safety and Health Regulations
for Construction, 29 CFR 1926. Washington, D.C.

U.S. Environmental Protection Agency. Official website: https://www.epa.gov/ingredients-used-pesticide-
products and https://www.epa.gov/asbestos.

NRCS, WI
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Wood Preservative Science Council. 2008. CCA Treated Wood Disposal. Manakin-Sabot, Virginia.
http://www.woodpreservativescience.org/disposal.shtml.

NRCS, WI
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

STATEMENT OF WORK
Obstruction Removal (500)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Plan drawings, construction and materials specifications, and design documentation.

a. Plan demonstrates practice purpose is achieved as identified in the conservation plan.

b. Compliance with the practice standard criteria and compatibility with other planned and applied practices.
c. List of required permits.
d

Compliance with NRCS national and State safety policy (Title 210, National Engineering Manual (NEM) Part
503, “Safety,” Sections 503.00-503.22 and 503.70-71).

e. Compliance with State and local solid waste management regulations for appropriate methods of handling and
disposal of materials.

f. Computations and analyses shall include the following, when appropriate:
i. Removal methods
i. Disposal methods
iii. Estimated quantities
iv. Safety protocol
v. Erosion and sediment controls
vi. Vegetation or protective cover
vii. Cost estimate

g. Drawings and Specifications — The conservation practice standard may contain a list of required items for
inclusion in the plans and specifications. Typical contents include:

i. Location map

ii. Aplan view of the area where the obstruction will be removed

iii. Ingress and egress to the site

iv. The extent of the obstruction removal

v. ldentification of trees or vegetation to be left undisturbed

vi. Disposal requirements for removed materials and excess soil material

vii. Grading or additional fill requirements for the obstruction removal site

viii. Grading requirements for disposal area

ix. Erosion control features

x. Vegetative establishment requirements

xi. Quantities
Design Report (210-NEM, Part 511, Subpart B, “Design Documentation”)
Quality Assurance Plan (210-NEM, Part 512, Subpart D, “Quality Assurance Activities”).
Operation and Maintenance Plan

Certification statement shall be included on the drawings: “To the best of my professional knowledge, judgment,
and belief, these plans meet applicable NRCS standards,” in accordance with 210-NEM, Part 505, Subpart B,
“Procedures”, Sections 505.10 through 505.12

6. Design modifications shall be prepared during construction as required.

A A
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INSTALLATION

Deliverables

1.

Conduct a preinstallation conference with client and contractor (210-NEM, Part 512, Subpart C, “Evaluation of
Construction Materials,” Sections 512.20 through 512.23; and Subpart D, “Quality Assurance Activities,” Section
512.33).

2. Verify that the client or contractor has obtained required permits and utility locates.

3. Verify that the client or contractor meets permit conditions.

4. Confirm utilities are shut off and disconnected.

5. Mark or stake obstructions for removal.

6. Record layout in field notes and stake areas for disposal, if necessary.

7. Inspect the removal and disposal of obstructions.

a. Verify the materials to be removed.
Verify the materials are placed or hauled to the appropriate location.

c. Verify soil cover depth, soil compaction, shaping and grading, and vegetative cover, if applicable.

d. Confirm lines, grades, elevations, and dimensions, if applicable.

e. Maintain a job diary with the dates and record of inspections made, testing completed, instruction provided to
the contractor, etc., to document compliance with standards and specifications.

8. If universal waste or nonhazardous secondary materials are encountered, ensure State and local solid waste
management authorities are contacted for appropriate methods of handling and disposal. If the materials are
classified as hazardous or unidentifiable, recommend the suspension of work and contact NRCS.

9. Advise client and NRCS on compliance issues with applicable laws, regulations, and NRCS policies during
installation.

10. Facilitate and implement required plan modifications with client, permitting authority, funding agency, and original
designer.

CHECK OUT

Deliverables

1.

As-built documentation

Layout or staking notes

Final disposition, placement, or location of disposal items
Soil cover depth and compaction results, if applicable
Fertilizer and seeding materials, if applicable

As-built drawings

Final quantities or extent of applied practice units.

Job diary

Photo of completed practice and any components

i. Practice location placed on the conservation plan map

Certification statement shall be included on the final as-built drawings, “To the best of my professional
knowledge, judgment, and belief, this practice is installed in accordance with the plans and specifications and
meets NRCS standards.”(210-NEM, Part 505, Subpart B, Sections 505.10 through 505.12)

Progress reporting. Provide the following information to the NRCS field office servicing the relevant land unit for
entry into the Performance Results System (PRS):

Technical Service Provider name

Customer name

USDA program funding the practice (if known)

Location of work (state, county, conservation district, land tract identifier)

Te@ "0 00T

Land use of field where the practice was installed (cropland, etc.)
NRCS practice name and quantity of practice installed in appropriate unit

-0 Qo0 T o
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REFERENCES

*  Wisconsin NRCS Field Office Technical Guide (FOTG), Section IV, Practice Standards and Supporting
Documents, Obstruction Removal, (500).

* NRCS National Engineering Manual (210-NEM)
* NRCS National Environmental Compliance Handbook (190-610-NECH)
* NRCS National Cultural Resources Handbook (190-601-NCRH)

November 2024






USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

Operation & Maintenance Plan
Obstruction Removal (500)

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Expected Lifespan
The minimum expected lifespan of this practice is at least 10 years.

| agree to the following for the lifespan of the practice:

1. Periodically inspect the site for excessive settlement at removal and disposal areas which
may cause ponding or equipment damage. Promptly fill areas with excessive settlement.

2. Periodically inspect disturbed areas for sheet and rill erosion. Repair any problems as soon
as possible.

3. Periodically inspect the vegetative cover. Perform needed maintenance of vegetative
protection which may include mowing, fertilization, weed control, repair of seedbed damage,
or reseeding of bare soil.

4. Additional Recommendations:

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:

NRCS Wi Page 1 of XX Month Year



Specific Site Requirements
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USD United States Natural Resources Conservation Service
ﬁ Department of

Agriculture

QUALITY ASSURANCE PLAN
Obstruction Removal (500)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

_Obtain copies of PERMITS, or documentation that they are not needed.

_Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets

drawing WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets

requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type used and quantity.

CONSTRUCTION

STAKE the clearing limits. Trees to be left standing and uninjured will be marked on the trunks about

6’ above the ground surface.

OBSERVE that topsoil stripping and stockpiling is accomplished according to plans and Wisconsin

Construction Specification 2. Document the observation in the job diary.

FINAL INSPECTION

VERIFY That all materials were properly removed and disposed.

Verify that all disturbed areas not to be cropped are SEEDED, FERTILIZED, LIMED, AND
MULCHED. Document seeding date.

NRCS-WI QAP - Page 1 of 2 Month Year



Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my
project.

Landowner’s Signature: Date:
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USDA

_ United States Department of Agriculture 527-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
SINKHOLE TREATMENT

CODE 527

(no)

DEFINITION

A treatment of karst or pseudokarst sinkholes or sinkhole areas on agricultural land.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

* Improve groundwater and surface water quality
* Reduce soil erosion

CONDITIONS WHERE PRACTICE APPLIES

This practice may be applied as part of a conservation management system on any land surface or
existing practice where the soils and geologic conditions have led to the development of sinkholes.

This practice does not apply to—

» Erosional or collapse features caused by failure or leakage of underground pipes or constructed
surface drainage features (e.g., canals), piping of unstable soil materials, or poorly compacted or
constructed features.

»  Subsidence pits associated with mining activities. Use NRCS Conservation Practice Standard
(CPS) Mine Shaft and Adit Closing (457).

» Sinkholes that may appear in or beneath structures, or in flowing streams.
* Sinkholes that open into caves.

CRITERIA

General Criteria Applicable to All Purposes

Install and operate sinkhole and sinkhole area treatments in compliance with all applicable Federal, State,
and local laws, rules, and regulations. Notify landowner and/or contractor of their responsibility to locate all
buried utilities in the project area, including drainage tile and other structural measures. The landowner is
also required to obtain all necessary permits for project installation prior to construction.

Conduct a geologic investigation of the potential impact of the treatment on groundwater, surface water
influent, and geomorphology in accordance with NRCS National Engineering Manual (Title 210), Part 531,
“Geology.” If conditions are complex and uncertain, use additional expertise to evaluate and provide
recommendations on the suitability of the site for treatment.

Remove refuse and all other unsuitable material from the sinkhole and the established buffer area and
dispose of it in an environmentally sound manner.

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.

NRCS, WI
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Use appropriate erosion and sediment control measures to reduce the amount of sediment entering
sinkhole openings during the establishment of the treatment.

If necessary for safety reasons, install a gate for a sinkhole that opens into a cave. Design the gate so
that it does not impede movement or negatively impact wildlife species such as bats. Refer to “Agency
Guide to Cave and Mine Gates” (2009) for gate designs.

Changes to the volume of surface water entering a sinkhole may affect the underground hydrology.
Maintain surface water flow to the sinkhole at historic (predevelopment) volumes if possible. Minimal
alterations should be made while stabilizing preexisting concentrated channels flowing into the sinkhole.

Document the location of the sinkhole on a plan map so that the structures and other systems that could
be adversely impacted by the sinkhole or vice versa can be avoided.

Vegetative treatment

If a sinkhole does not present a safety hazard and is not actively eroding, use a vegetative buffer for
treatment. Use NRCS Conservation Practice Standards (CPSs) Riparian Forest Buffer (Code 391),
Riparian Herbaceous Cover (Code 390), or Filter Strip (Code 393), or equivalent for the buffer. If an
exclusion fence is needed, use CPS Fence (Code 382).

Design the fenced buffer at least 25-feet wide as measured from the estimated point of collapse or
estimated stable angle of repose for vertical slopes. Do not apply nutrients, herbicides, pesticides, or
animal waste within the buffer area. Use only mechanical treatments to control weeds in the buffer area.

Fill Treatments

If a sinkhole presents a safety hazard or is actively eroding and enlarging, consult with an experienced
geologist to evaluate and provide recommendations on the suitable fill treatment for the site. Typical
treatments include an inverted filter, rock, geosynthetics, gabions, or other appropriate methods.

Design inverted filters per NRCS National Engineering Handbook (Title 210), Part 633, Chapter 26,
“Gradation Design of Sand and Gravel Filters.” If larger rock is needed to bridge crevices or voids, size the
rock to effectively support the openings, or as a bed layer under a graded inverted filter.

If the sinkhole needs to be plugged (sealed) due to contaminated surface runoff, acceptable sealing
materials are provided in ASTM D5299, “Standard Guide for Decommissioning of Groundwater Wells,
Vadose Zone Monitoring Devices, Boreholes, and Other Devices for Environmental Activities,” Part 6.4;
and Department of the Army, U.S. Army Corps of Engineers, EM 1110-2-3506, “Engineering and Design of
Grouting Technology.”

CONSIDERATIONS

Consider current and planned land use so that the sinkhole does not impact structures or vice versa.
Consider establishing a conservation easement for the sinkhole area.

The sinkhole treatment should not result in excessive surface water ponding or high soil-moisture
conditions over an extended period of time.

Consider mounding fill materials on top of the treatment for future settlement. Additional fill may be
required as treatment ages.

Fill treatments of sinkholes may impact the hydrology of the sinkhole and surrounding area. Surface water
may find other preferential pathways into the bedrock and reopen the fracture or adjacent fractures.

NRCS, WI
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PLANS AND SPECIFICATIONS

Prepare plans and specifications that describe the requirements for applying this practice to achieve its
intended purpose.

As a minimum the documentation must include—

* Aplan view delineating the sinkhole and sinkhole area, including topographic information and
photographs.

* Factual geologic information, including cross section or profile drawings, as needed to support
treatment design and facilitate construction.

e Details of planned treatment measures.

»  Special safety requirements, as appropriate.
» Additional site-specific considerations.

* Material and construction specifications.

OPERATION AND MAINTENANCE

Provide an operation and maintenance plan that describes specific instructions for maintaining the
sinkhole and sinkhole area treatment, including—

e Periodic inspections of -
» settlement of fill
* erosion
* new settlement areas
*  Prompt repair and as needed, replacement of damaged components

REFERENCES

American Cave Conservation Association, Bat Conservation International, Missouri Department of
Conservation (2009). Agency Guide to Cave and Mine Gates 2009.
http://www.batcon.org/pdfs/AgencyGuideCaveMineGating2009.pdf

ASTM D5299. Standard Guide for Decommissioning of Groundwater Wells, Vadose Zone Monitoring
Devices, Boreholes, and Other Devices for Environmental Activities. ASTM International, West
Conshohocken, PA. Latest Edition. https://www.astm.org/

Department of the Army, U.S. Army Corps of Engineers (2017). EM1110-2-3506, Engineering and Design
Grouting Technology 3/31/17.

National Speleological Society, State Cave Protection Laws,
https://caves.org/conservation/pdf/StateCaveProtectionL aws.pdf

USDA NRCS. 2019. National Engineering Manual (Title 210), Part 531, Geology. Washington, D.C.
https://directives.sc.egov.usda.gov

USDA NRCS. 2017. National Engineering Handbook (Title 210), Part 633, Chapter 26, Gradation Design
of Sand and Gravel Filters. Washington, D.C. https://directives.sc.egov.usda.gov

Van Beyen, P.E. (2011). Karst Management. Springer Publishing, New York.

White, W.B. (1988). Geomorphology and Hydrology of Karst Terrains. Oxford University Press, New York.

NRCS, WI
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

STATEMENT OF WORK
Sinkhole Treatment (527)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design documentation that demonstrates the criteria in NRCS practice standard have been met and are compatible
with other planned and applied practices.

a. Practice purpose(s) as identified in the conservation plan.
b. List of required permits to be obtained by the client.

c. Compliance with NRCS national and State utility safety policy (NRCS National Engineering Manual (NEM)
(Title 210), Part 503, Subpart A, “Engineering Activities Affecting Utilities,” Sections 503.00 through 503.6).

d. Practice standard criteria-related computations and analyses to develop plans and specifications including but
not limited to—

i. Geology and soil mechanics (210-NEM, Part 531, “Geology”).

ii. Hydrology/hydraulics.

iii. Structural.

iv. Environmental considerations.

v. Vegetation.

vi. Safety considerations (210-NEM-503-A, Sections 503.10 through 503.12).

2. Written plans and specifications, including sketches and drawings, shall be provided to the client that adequately
describe the requirements to install the practice and obtain necessary permits.

3. Design report and inspection plan, as appropriate (210-NEM, Part 511, Subpart B, “Documentation,” Section
511.11; and Part 512, Subpart D, “Quality Assurance Activities,” Sections 512.30 through 512.32).

4. Operation and maintenance plan
5. Cost Estimate

6. Certification the design meets practice standard criteria and complies with applicable laws and regulations (210-
NEM, Part 505, Subpart B, “Procedures,” Sections 505.10 through 505.16).

7. Design modifications during installation as required.

INSTALLATION

Deliverables

1. Preinstallation conference with client and contractor.

2. \Verification that client has obtained required permits.

3. Staking and layout according to plans and specifications including applicable layout notes.

4. Installation inspection (according to inspection plan as appropriate). All surveyed compliance checks shall be
recorded in the field notes. Narratives of compliance checks shall be entered on a sheet in the field notes or the
job diary.

a. Actual materials used (210-NEM-512-D, Section 512.33)
b. Inspection records

5. Facilitate and implement required design modifications with client, permitting authority, funding agency, and original
designer.

6. Advise client/NRCS on compliance issues with all Federal, State, Tribal, and local laws, regulations, and NRCS
policies during installation.
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7. Certification the installation process and materials meet design and permit requirements.

CHECK OUT

Deliverables
1. As-built documentation.
Extent of practice units applied
As built plans showing all significant changes in linear measurements or design changes
Drawings
Survey field notes
Job diary
Photo of completed practice and any components
. Final quantities

2. Certification the installation meets NRCS standards and specifications and is in compliance with permits (210-
NEM-505-B, Sections 505.10 through 505.16).

a. Technical Service Provider name
Customer name
USDA program funding the practice (if known)
Location of work (state, county, conservation district, land tract identifier)
Land use of field where the practice was installed (cropland, etc.)

f.  NRCS practice name and quantity of practice installed in appropriate unit
3. Progress reporting.

REFERENCES

-0 Qo0 T
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«  WINRCS. Field Office Technical Guide (eFOTG), Section |V, Conservation Practice Standard - Sinkhole
Treatment, 527.

« USDA NRCS. 2016. National Environmental Compliance Handbook (Title 190). Washington, D.C.
https://directives.sc.egov.usda.gov/

* USDA NRCS. 2017. National Engineering Manual (Title 210). Washington, D.C.
https://directives.sc.egov.usda.gov/

«  USDANRCS. 2018. National Cultural Resources Procedures Handbook (Title 190). Washington, D.C.
https://directives.sc.egov.usda.gov/
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

Operation & Maintenance Plan
Sinkhole Treatment (527)

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Must be adopted to the Landowner’s construction site.

Expected Lifespan
The minimum expected lifespan of this practice is at least 10 years.

| agree to the following for the lifespan of the practice:

1. Inspect the sinkhole treatment area regularly, especially after heavy rains, and at least
once annually to identify repair and maintenance needs. Sinkhole treatments will need
periodic maintenance throughout the lifespan.

2. Maintain the sinkhole treatment area in good condition, which includes periodic grading and
the addition of stone or other surface material when necessary. Prevent surface ponding by
localized grading or addition of stone/material to remove depressions. Road base rock or
soil may be used to fill minor depressions where settlement occurs.

3. The surface of the sinkhole treatment may be eroded away during flooding. This soil/stone
must be replaced to prevent ponding.

4. Replace to original grades with similar materials as necessary.

5. The fencing component should be checked on a regular basis. Any fencing that has been
damaged should be repaired immediately.

6. Maintain vegetated areas in adequate cover. Reseed and mow as needed.

7. Immediately repair any vandalism, vehicular, or livestock damage to earth fills fences.
8. Additional Recommendations:
Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:

NRCS Wi Page 1 of XX Month Year



Specific Site Requirements
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USD United States Natural Resources Conservation Service
ﬁ Department of

Agriculture

QUALITY ASSURANCE PLAN
Sinkhole Treatment (527)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

_Obtain copies of PERMITS, or documentation that they are not needed.

_Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS

ROCK MATERIALS. Verify that the material at the source using the soundness requirements
in Wisconsin Construction Specification 9; obtain lab results for the case file or record
observations in writing. Verify the gradation at the source using the Wisconsin Engineering
Spreadsheets and Wisconsin Construction Specification 9 and the Wisconsin Supplement to the
USDA Engineering Field Handbook Chapter 17. Print the spreadsheet for documentation.

GEOTEXTILE MATERIALS. Verify that the material meets the requirements in Wisconsin
Construction Specification 13, Table 2, geotextile. Attach a copy of the
manufacturer’s material specifications. Record observations in the job diary and take
photographs of the material tag.

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets

drawing WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets

requirements of WI-710 drawing. Place seed tag in construction documentation file.
MULCH. Document type used and quantity.

EROSION CONTROL blanket material. Obtain a tag from the material or an invoice or product
brochure from the supplier.

CONSTRUCTION
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STAKE the clearing limits. Trees to be left standing and uninjured will be marked on the trunks about
6’ above the ground surface.

OBSERVE that topsoil stripping and stockpiling is accomplished according to plans and Wisconsin
Construction Specification 2. Document the observation in the job diary.

_Verify that EXCAVATED MATERIALS are used, spoiled, or disposed according to sections 2 and 3
of Wisconsin Construction Specification 2. Document the observation in the job diary.

STAKE TREATMENT AREA. Stake the location and subgrades of structural components. Record
the staking notes in the engineering field book.

SURVEY CROSS-SECTIONS of completed rock placement. Minimum is one cross-section for
each 300". Verify:

o Slopes — Planned slopes are

o Final Length — Planned length is
o Final Width — Planned width is

o Final Depth — Planned depth is

OBSERVE THE GEOTEXTILE PLACEMENT. Verify correct overlap and anchorage per plans and
Wisconsin Construction Specification 13. Obtain photographs and record observations in the job diary.

OBSERVE THE ROCK PLACEMENT. Verify that geotextile material is not damaged or displaced
during riprap placement. Note height of rock drop onto geotextile. Obtain photographs and record
observations in the job diary.

OBSERVE THE PLACEMENT OF SOIL OVER THE ROCK; verify that installation follows the
construction plan, record observations in the job diary.

OBSERVE THE INSTALLATION OF THE EROSION CONTROL blanket material; verify that
installation follows the construction specification, record observations in the job diary.

FINAL INSPECTION

SURVEY FINAL CROSS-SECTIONS of completed rock placement. Minimum is one cross-section
for each 300’. Verify:

o Slopes

o Thickness —Rock thickness is
o Length

o Width S

Verify that all disturbed areas not to be cropped are SEEDED, FERTILIZED, LIMED, AND
MULCHED. Document seeding date.

Document installed quantities (payment units) of the practices. Note: Financial assistance programs
may have payment units different than the e-FOTG conservation practice standards reporting units.

Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my
project.

Landowner’s Signature: Date:

NRCS-WI QAP - Page 2 of 2 Month Year



USDA

_ United States Department of Agriculture 554-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
DRAINAGE WATER MANAGEMENT

CODE 554

(ac)

DEFINITION

The process of managing the drainage volume and water table elevation by regulating the flow from a
surface or subsurface agricultural drainage system.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

* Reduce nutrient, pathogen, and pesticide loading from drainage systems into downstream receiving
waters.

* Improve productivity, health, and vigor of plants.
* Reduce oxidation of organic matter in soils.

CONDITIONS WHERE PRACTICE APPLIES

This practice is applicable to agricultural lands with surface or subsurface agricultural drainage systems
that can be adapted, or are partially adapted, to allow management of drainage volume and water table by
changing the elevation of water level at the outlets.

This practice applies where a high natural water table exists or has existed, and the topography is
relatively smooth, uniform, and flat to very gently sloping.

The practice applies to saline or sodic soil conditions, but special considerations are required. See Qadir
and Oster 2003 in the References section.

This practice does not apply to the management of irrigation water supplied through a subsurface
drainage system. For that purpose, use NRCS Conservation Practice Standards (CPSs) Irrigation System,
Surface and Subsurface (Code 443) and Irrigation Water Management (Code 449).

The practice does not apply to the seasonal inundation of fields from overland surface runoff.

CRITERIA

General Criteria Applicable to All Purposes

Manage the drainage discharges and water levels in a manner that does not cause adverse impacts to
other properties or drainage systems. Water control structures used in the management system must not
cause water to back up into a main or lateral beyond a property line unless the upstream landowner has
given written permission.

Manage gravity drainage systems by adjusting the outlet elevations of the water control structures located
within the drainage system, either manually or by utilizing automation technology. Refer to NRCS CPS
Structure for Water Control (Code 587) for design criteria. Managed drainage mode is raising the elevation

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.

NRCS, WI
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of the control structure outlet above the normal drain elevation to store water in the soil, as opposed to
free drainage mode.

Manage pumped drainage outlets by adjusting the on-off elevations for pump cycling throughout the year
to provide the required outlet elevation for the drainage system.

Raising the outlet elevation of a water control structure in a flowing drain must result in an elevated free
water surface within the soil profile.

Locate structures and pumps where they are convenient to operate and maintain. When operated in free
drainage mode, water control structures, including any buried in-line control valves, must require no more
than 0.2 feet of head to maintain the unrestricted flow rate of the drainage system.

Ensure the flow velocity in the drainage system does not exceed acceptable velocities prescribed by
NRCS CPSs Surface Drain, Main or Lateral (Code 608) and Subsurface Drain (Code 606), as applicable.
Controlling drain velocities is typically necessary only during the release of drainage water from control
structures.

In cold climates, lower the outlet elevation during winter after drain flow has stopped. This will avoid
freezing damage to the water control structures. Raise the water to the planned elevation when flow
resumes.

Control elevation

Reference the outlet elevation of each water control structure to a “control elevation” which is defined as
the lowest elevation of the soil surface in the field (control zone) impacted by the operation of the water
control structure.

To determine the area drained by a single drain use the WI NRCS Estimate for Lateral Effect for
Constructed Drainage Features in Agriculture Fields for use in Wetland Determination under the USDA
Farm Bill unless not applicable. The outer boundary of the drained area is a distance of one-half the
recommended lateral spacing away from the drains.

Where drain spacing is unknown, determine the lateral drain spacing using the van Schilfgaarde equation.

Control zone

The control zone (or impacted area) for each water control structure is defined as the drained area
upstream of the given control structure. The control zone is bounded on the lower end by the planned
control elevation of the given water control structure and on the upper end by the control elevation of the
structure immediately upstream or a defined elevation above the given control structure, whichever is less.
The defined elevation is a maximum of 2 feet.

Develop a management calendar which specifies the target water control structure outlet elevation
throughout the year to meet the intended purpose. Adjust the water levels throughout the year to allow for
proper root zone development. Specify conditions where adjusting the outlet elevations may be required,
such as significant rainfall events. Describe what those adjustments might be. Provide means for the
operator to monitor and record the water levels in the water control structures and the water table within
the control zones. This information will enable the operator to adapt management to changing weather
conditions and minimize adverse effects on crops and soils.

Laws and regulations

Plan, design, and construct this practice to comply with all Federal, State, Tribal, and local laws and
regulations. The landowner is required to obtain all necessary permits for the project installation prior to
construction or document that none are required.

NRCS, WI
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Additional Criteria to Reduce Nutrient, Pathogen. and Pesticide Loading
NRCS CPS Drainage Water Management (Code 554) is an ongoing practice implemented throughout all
days of the year.

Minimize drainage below that is necessary to provide an adequate root zone for the crop.

Maintain each water control structure outlet in managed drainage mode except when the water table must
be lowered for trafficability for field work, adverse weather conditions, or system maintenance.

Raise the outlet elevation of the water control structure to within 12 inches or less of the ground surface
during noncropped (fallow) periods. Raise the outlet within 2 weeks after final field operations following
harvest. Change to free drainage mode no more than 2 weeks before the planned commencement of the
next season’s field operations, except during system maintenance periods or to provide trafficability when
field operations are necessary.

In cold climates, lower the outlet elevation during winter after drain flow has stopped. This will avoid
freezing damage to the water control structures. Raise the water to the planned elevation when flow
resumes. In fields with winter cover crops, lower the outlet elevation during winter to within 0.5 feet of the
expected cover crop rooting depth.

Raise the outlet elevation of the water control structure to within 0.5 feet below the control elevation or just
below the root zone of an actively growing crop prior to and during applications of liquid or solid manure,
soluble fertilizers, or concentrated organic fertilizers in order to prevent direct leakage of manure and limit
transport of soluble nutrients into drainage pipes through soil macro pores (cracks, wormholes, root
channels). Maintain the raised outlet elevation for at least 15 days following manure or fertilizer application
or until the next precipitation event that produces drain flow. Monitor the control structures for trapped
manure. Remove liquid manure trapped in the structures and dispose of it in an appropriate manner.

Manure, fertilizer, and waste by-product applications shall be in accordance with NRCS Conservation
Practice Standards, Nutrient Management (Code 590) and Waste Recycling (Code 633).

Additional Criteria to Improve Productivity, Health, and Vigor of Plants

When managing drainage outflow to maintain water in the soil profile for use by crops or other vegetation,
specify the water elevation based on root depth and soil type to maintain proper root development and soil
aeration.

Raise the outlet elevation after planting to allow the retention and movement of water in the crop root
zone.

Additional Criteria to Reduce Oxidation of Organic Matter in Soils
Minimize drainage beyond that necessary to provide an adequate root zone for the crop.

To reduce oxidation of organic matter, set the outlet elevation to enable the water table to rise to the
ground surface, or to a designated maximum elevation, for sufficient time to create anaerobic soil
conditions. The implementation of this practice must result in a reduced average annual thickness of the
aerated layer of the soil.

CONSIDERATIONS

When planning, designing, and installing this practice, consider—

*  Generally, the same drainage intensity is not required at all times during the year. Consider a
management strategy that enhances crop yield while minimizing negative water quality impacts.

»  For the practice to be economical and practical, each control structure needs to influence a
significant amount of the field; therefore, drainage water management is generally limited to nearly
flat fields with slopes typically less than 1.0 percent. On moderate slopes, design drainage laterals

NRCS, WI
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on the contour to maximize the control zone of each structure. Raising the water table during the
growing season will generally increase evapotranspiration and may increase crop yield. Take care
to maintain a sufficiently aerated crop root zone so as not to damage the crop.

*  Monitoring of root zone development may be necessary if the free water surface in the soil profile
rises close to the soil surface during the growing season.

» Because of the increase in water volume stored in the soil profile, drainage water management may
affect the water budget, especially volumes and rates of runoff, infiltration, evaporation,
transpiration, deep percolation and ground water recharge.

» Drainage water management may increase base flow in streams and ditches because of a higher
gradient from the fields. A higher field water table may increase lateral and vertical seepage losses.
Since this water will likely pass through reduced (low) oxygen zones, seepage water may be
denitrified before reaching surface water conduits.

« Installing inexpensive water table observation wells can improve management.
* Avoid traffic on fine-textured, wet soils to minimize soil compaction.

* Reducing mineralization of organic soils may decrease the release of soluble phosphorus, but
water table management may increase the release of soluble phosphorus from mineral soils.

» Elevated water tables may increase the runoff portion of outflow from fields. Consider conservation
measures that control sediment loss and associated agrichemical discharge to waterways.

*  When using this practice for reduction of pesticide loading or rodent control, apply pesticide in
accordance with NRCS CPS Integrated Pest Management (IPM) (Code 595).

« If wildlife habitat is a resource concern, design the system so that during the noncropped season,
the managed elevation of the drainage outlet is consistent with the habitat management plan for the
targeted species.

PLANS AND SPECIFICATIONS

Prepare plans and specifications that describe the requirements for applying the practice to achieve its
intended purposes.

At a minimum, include—

* Farm and field information with a location map.

* The objectives of the landowner.

* Amap (or maps) that includes—
* Field boundaries.
» Drainage water management project area (drained area) boundaries.
*  Asoils map showing the drainage class.

* A map of the drainage system, including the location of water control structures and the size
and location of all mains and laterals.

* Atopographic map with 1-foot contours or less.

A map that shows the location, size, and impacted area (i.e., control zone) of each existing and
planned control structure.

* A management plan as described in the Operation and Maintenance section of this standard.

OPERATION AND MAINTENANCE

Prepare an operation and maintenance (O&M) plan and review with the landowner or operator
responsible for the application of this practice.

» |dentify the intended purpose of the practice, safety requirements, and critical dates and target
elevations of the water table necessary to meet the intended purposes.

* Include instructions for operation and maintenance of critical components of the drainage

NRCS, WI
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management system, including instructions necessary to maintain flow velocities within allowable
limits when lowering water tables. Address the following management objectives as applicable:

»  Prior to tillage, harvest, and other field operations, set the outlet elevation at a depth to provide
trafficability throughout the field (typically the bottom of the drainage outlet).

»  After planting and other necessary field operations, raise the outlet elevation to the planned
level. Monitor water elevations to allow capacity to store infiltration from rainfall, as well as
subsurface water from up gradient, depending on the soil texture, significant allowance may be
required to allow for capillary rise. This will vary, depending on crop, stage of growth, and soil.

*  Operate the outlet elevation in the control structure during the crop season so that prolonged
saturation of the root zone does not occur (i.e., as observed in the water table observation
wells, if any).

»  During the fallow period, set the outlet elevation in the control structure to allow local ground
water and infiltrated precipitation to elevate the water table to potentially rise near the soil
surface or to an elevation specified by the planner.

* To prevent leakage of liquid manure applications into drainpipes, specify the elevation of the
raised drainage outlet and the number of days prior to and after the application that a raised
outlet elevation is to be maintained.

* Replace warped flashboards and damaged seals that cause structure leakage.

REFERENCES

Qadir, M. and J.D. Oster. 2003. Crop and irrigation management strategies for saline-sodic soils and
waters aimed at environmentally sustainable agriculture. Science of The Total Environment. DOI:
10.1016/j.scitotenv.2003.10.012. Volume 323, Issues 1-3, 5 May 2004, Pages 1-19.

USDA, NRCS. 2001. National Engineering Handbook (Title 210), Part 624, Sec 10, Water table control,
and Sec. 16, Drainage of agricultural land. Washington, D.C. https://directives.sc.egov.usda.gov/.

USDA, NRCS. 2001. National Engineering Handbook (Title 210), Part 650, Engineering Field Handbook,
Chapter 14, Water management (Drainage). Washington, D.C. https://directives.sc.egov.usda.gov/.
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

STATEMENT OF WORK
Drainage Water Management (554)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design documentation that will demonstrate that the criteria in the NRCS practice standard have been met and are
compatible with other planned and applied practices.

a. Practice purpose(s) as identified in the conservation plan.
b. List of required permits to be obtained by the client.

c. Certification of compliance with NRCS National and State utility safety policy (National Engineering Manual
(NEM) (Title 210), Part 503, Subpart A, “Engineering Activities Affecting Utilities,” Sections 503.0 through 503.6;
Subpart B, “Public Safety at Structure Sites,” Sections 503.10 through 503.13; and Subpart C, “Safety During
Geologic Investigations,” Sections 503.20 through 503.22 ).

Verification the planned activity has minimal or insignificant effect on wetlands.
List of facilitating/component practices.

f. Practice standard criteria-related computations and analyses to develop plans and specifications including but
not limited to—

i. Geology and Soil Mechanics (NEM, Subpart 531)

ii. Hydrology/Hydraulics

ii. Structural

iv. Vegetation

v. Environmental considerations

vi. The Drainage Water Management Conservation Activity Plan
vii. Location of the structures to be managed.

viii. The target elevations for each structure to be managed.
ix. Timing of the water management

x. Verification of no off-site drainage impacts

xi. Verification of no impacts to adjacent properties.

2. Written plans and specifications including sketches and drawings shall be provided to the client that adequately
describes the requirements to install the practice and obtain necessary permits. Typical contents include:

a. Location map
b. Plan view of the area identifying the structures to be managed
c. Summary table of the control structures
3. Design report as appropriate (210-NEM, Part 511, Subpart B, “Documentation,” Section 511.11).

4. Quality assurance plan (210-NEM, Part 512, Subpart D, “Quality Assurance Activities,” Sections 512.30 through
512.32).

5. Operation and Maintenance Plan. Typical contents include:
a. Management instructions for elevation control and timing of management
b. Drainage management record sheet for owner’s use
c. A maintenance plan for structural components

6. Certification the design meets NRCS standards and specifications and is in compliance with applicable laws and
regulations (210-NEM, Part 505, Subpart A, “Introduction,” Section 505.0; and Subpart B, “Procedures,” Sections
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7.

505.10 through 505.12).
Design modifications during installation as required.

INSTALLATION

Deliverables

1.

Preinstallation conference with client and contractor.

2. \Verification that client has obtained required permits.

3. Staking and layout according to plans and specifications including applicable layout notes.

4. Installation inspection (according to inspection plan as appropriate).
a. Actual materials used (210-NEM-512, Subpart C, “Evaluation of Construction Materials,” Sections 512.20

through 512.23; and Subpart D, “Quality Assurance Activities,” Section 512.33)

b. Inspection records
c. Document compliance with quality assurance plan

5. Facilitate and implement required design modifications with client, original designer, permitting authority, and
funding agency.

6. Advise client/NRCS on compliance issues with all Federal, State, Tribal, and local laws, regulations, and NRCS
policies during installation.

7. Certification that the installation process and materials meet design and permit requirements.

CHECK OUT

Deliverables

1.

As-built documentation.
a. Extent of practice units applied and location in a plan map

b. “Red-line” drawings

c. Final quantities

d. The quantity of acres served by the drainage water management plan

e. A copy of the drainage water management plan

f.  Signed statement that the practice meets NRCS standards and specifications
g. Drainage water management record sheets provided by the owner.

Certification the installation meets NRCS standards and specifications and is in compliance with permits (210-
NEM-505, Subpart B, “Procedures,” Sections 505.10 through 505.12).

Progress reporting. Provide the following information to the NRCS field office servicing the relevant land unit for
entry into the Performance Results System (PRS):

Technical Service Provider name (if any)

Customer name

USDA program funding the practice (if known)

Location of work (state, county, conservation district, land tract identifier)
Land use of field where the practice was installed (cropland, etc.)

NRCS practice name and quantity of practice installed in appropriate unit.

-0 Qo0 T o

REFERENCES

Wisconsin USDA NRCS Field Office Technical Guide (FOTG), Section 1V, Conservation Practice Standard -
Drainage Water Management, 554

USDA NRCS. National Engineering Handbook (Title 210), Section 16, Drainage.
USDA NRCS. National Engineering Handbook (Title 210), Part 650, Chapter 14, Water Management (Drainage)
USDA NRCS. National Environmental Compliance Handbook (Title 190), Part 610
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Agriculture

Operation & Maintenance Plan
Drainage Water Management (554)

Natural Resources Conservation Service

Landowner/Operator:

NRCS Service Center:

Practice Location:

Land Conservation Department:

Date:

Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Must be adopted to the Landowner’s construction site.

Expected Lifespan
The minimum expected lifespan of this practice is at least 20 years.

| agree to the following for the lifespan of the practice:

Operating Recommendations:

Operating the Drainage Water Management system requires maintaining a water elevation to meet field
operation requirements. This includes both raising and lowering water levels at specific times. Maximum
flow velocity shall not exceed XX feet per second when water levels are changing.

Table 1 lists control elevations for each water control structure of the Drainage Water Management
system. Structures in Table 1 are sequentially listed upstream to downstream. Included for each
structure is a purpose for controlling the water surface and an operating schedule.

Table 1. Water Control Structures of the Drainage Water Management System.

Maximum Minimum
Control Control When does a water
Structure Elevation Elevation surface elevation require
Name (ft) (ft) Structure Purpose control

Maintenance Recommendations:

Inspections and maintenance are required to achieve the intended function, benefit, and life
of thepractice. The landowner/operator is responsible to establish and implement an
inspection and maintenance program. Items to inspect and maintain include, but are not
limited to, the following:

* Repair any erosion, damage from ice, or other problems at the outlet. Maintain a stable outlet
using erosion resistant material such as rock or gravel.

*  Monitor and remove debris and sediment buildup in the flow path. Ensure proper capacity
and function.

* Inspect for damage by rodents or burrowing animals. Immediately repair any damage

NRCS WI
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and takeappropriate corrective action to avoid further damage.
* Replace warped flashboards and damaged seals that cause structure leakage.

Additional Recommendations:

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:
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USD United States Natural Resources Conservation Service
ﬁ Department of

Agriculture

QUALITY ASSURANCE PLAN
Drainage Water Management (554)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

Obtain copies of PERMITS, or documentation that they are not needed.

Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS

PRE-CAST CONCRETE. Review and accept all (if any) precast concrete manhole or water
control box design and documentation. Verify all design standards and specifications are met.

PIPE, VALVES, AND FITTINGS. Review and accept all pipes, valves, and appurtenances.
Verify all design standards and specifications are met.

AGGREGATE. Review and accept all aggregate. Obtain laboratory reports from the supplier for the
aggregate gradation. Verify that all design standards and specifications are met.

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets drawing
WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets
requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type used and quantity.

CONSTRUCTION

STAKE the clearing limits. Trees to be left standing and uninjured will be marked on the trunks about
6’ above the ground surface.

OBSERVE that topsoil stripping and stockpiling is accomplished according to plans and Wisconsin
Construction Specification 2. Document the observation in the job diary.

NRCS-WI QAP - Page 1 of 2 Month Year



Verify that EXCAVATED MATERIALS are used, spoiled, or disposed according to sections 2 and 3
of Wisconsin Construction Specification 2. Document the observation in the job diary.

STAKE the location and grades of the INLET STRUCTURE AND PIPE. Be familiar with
SECTION 4 of WISCONSIN CONSTRUCTION SPECIFICATION 2. Record the staking

notes in the engineering field notes.

FINAL INSPECTION

Obtain FINAL SHOTS ON STRUCTURE. Record:

]

Ooo0oooogoad

Inlet Invert — Planned elevation is

Outlet Invert — Planned elevation is

Length — Planned length is

Diameter / dimensions — Planned structure diameter / dimensions is

Weir length — Planned weir length is

Weir / inlet crest elevation — Planned weir / inlet crest elevation is

Other pertinent dimensions and elevations. Record the information in engineering field notes
and red-line on the as-built plans.

Verify a stable, adequate OUTLET. Document with a notation in the engineering field notes at
the outlet station. Photographs are recommended.

Verify that all disturbed areas not to be cropped are SEEDED, FERTILIZED, LIMED, AND
MULCHED. Document seeding date.

Document installed quantities (payment units) of the practices. Note: Financial assistance programs
may have payment units different than the e-FOTG conservation practice standards reporting units.

Document all the above with photographs, data in engineering field book and job diary.

I have reviewed this plan and understand my responsibilities in the quality assurance needed for my

project.

Landowner’s Signature: Date:

NRCS-WI
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_ United States Department of Agriculture 561-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
HEAVY USE AREA PROTECTION

CODE 561
(sf)

DEFINITION

Stabilization or protection of an intensively used area.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

* Reduce soil erosion
* Provide a stable, noneroding surface for areas frequently used by animals, people, or vehicles
*  Protect or improve water quality

CONDITIONS WHERE PRACTICE APPLIES

This practice applies to all land uses where a frequently or intensively used area requires relocation or
treatment to address one or more resource concerns.

This practice also applies to livestock for permanent and temporary feed storage areas.

CRITERIA

General Criteria Applicable to All Purposes
All planned work must comply with Federal, State, Tribal, and local laws and permit regulations. The
landowner is responsible for obtaining all necessary permits.

Design load
Base the design load on the type and frequency of traffic (vehicular, animal, or human) anticipated on the
heavy use area.

Foundation

Evaluate the site foundation to ensure that the presumptive bearing capacity of the soil meets the
intended design load and frequency of use for the anticipated climate conditions. Prepare the foundation
by removal and disposal of materials that are not adequate to support the design loads. Refer to
foundation investigations in NRCS Technical Note (Title 210), Agricultural and Biological Engineering,
Agricultural Engineering Technical Note 4, “Earth and Aggregate Surfacing Design Guide,”

Refer to NRCS Technical Note (Title 210), Design Engineering, Design Note 24, “Guide for the Use of
Geotextiles,” or NEH, Part 650, Engineering Field Handbook (EFH), Chapter 17, WI Supplement “Guide
for the Use of Wisconsin Construction Specification 13, Geotextiles” to increase load-bearing strength,
drainage, separation of material, and soil reinforcement.

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.

NRCS, WI
November 2024


https://www.nrcs.usda.gov/
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_024268.pdf
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_024268.pdf
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_024268.pdf

561-CPS-2

Surface treatments

Select a surface treatment that is stable and appropriate to the purpose of the heavy use area. Use
concrete, bituminous concrete pavement, cementitious materials, mulches, aggregates, geotextiles, or a
combination of materials to prevent punching or rutting failure in a heavy use area. Surface treatments
must meet the following requirements according to the material used.

Concrete
The minimum thickness of non-reinforced or reinforced concrete slabs shall be 5 inches.

In lieu of a site-specific design for areas subjected to cattle traffic or infrequent use by light agricultural
equipment, use Table 1.

Design slabs-on-ground subject to distributed stationary loads, light vehicular traffic, or infrequent use by
heavy trucks or agricultural equipment in accordance with American Concrete Institute (ACI) Guide for the
Design and Construction of Concrete Parking Lots (ACI 330R).

Design slabs-on-ground subject to regular or frequent heavy truck or heavy agricultural equipment traffic
in accordance with one of the following references:

*  “Guide to Design of Slabs-on-Ground” (ACI 360R)

*  Portland Cement Association (PCA) “Concrete Floors on Ground”, Chapter 5, “Floor Thickness
Design”

*  Macro-synthetic polyolefin fibers- using the design procedure in Wisconsin Supplement to the
Engineering Field Handbook, Chapter 17 (replacing steel bars, section 3, or by design, section 4)
with sawcut control joints that have a maximum spacing of 40 feet, each way, to maintain aggregate
interlock.

Bituminous concrete pavement (Asphalt)

Refer to the American Association of State Highway and Transportation Officials (AASHTO) “Guide for
Design of Pavement Structures” or the Wisconsin Asphalt Pavement Association (WAPA) 2021 Asphalt
Pavement Design Guide for designing the bituminous concrete pavement and 2022 Wisconsin
Department of Transportation Specifications.

In lieu of a site-specific design for areas that will be subject to light use, use Table 1. Use bituminous
concrete mixtures commonly used for road paving in the area.

Construct asphalt pavement in accordance with Wisconsin Construction Specification 27, Bituminous
Concrete Pavement (Asphalt).

Other cementitious materials

Cementitious materials such as soil cement, agricultural lime, roller-compacted concrete, and coal
combustion byproducts (flue gas desulphurization sludge and fly ash) can be used to provide a durable,
stable surfacing material. Based on the properties of the surface material, develop a site-specific mix
design with compressive strengths necessary for the expected use and loading on the heavy use area.
Select materials that are nontoxic and that have chemical properties that are compatible with the intended
use.

Aggregate
Design aggregate surfaces for expected wear and intended use. In lieu of a site-specific design for areas

that will be subject to light nonvehicular use, use Table 1.

- Words in the standard that are shown in italics and underlined are described in the
Glossary section. The words are italicized the first time they are used in the text.
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For other applications, use NRCS Technical Note (Title 210), Agricultural and Biological Engineering,
Agricultural Engineering Technical Note 4, “Earth and Aggregate Surfacing Design Guide,” or other
appropriate methodology to design aggregate thickness.

Mulches

Use a minimum layer thickness of 6 inches for materials such as limestone screenings, cinders, tanbark,
bark mulch, brick chips, or shredded rubber. Mulches are not recommended for livestock or vehicular
applications.

Vegetation
Use vegetative measures only on areas where traffic can be managed so the vegetative cover can be

maintained. Select grass species or other plant materials that are wear resistant, have fast recovery from
heavy use, and are suitable to the site. Establish the vegetation in accordance with the criteria in Critical
Area Planting (Code 342), and Mulching (Code 484).

Drainage

Include provisions in the design for surface and subsurface drainage, as needed. Design positive grade in
the planned direction of flow. Fill low areas that may contribute to subgrade instability or ground water
contamination,refer to section on Separation from Subsurface Saturation or Bedrock.

Diversion of clean water

To the extent possible, prevent surface water from entering the heavy use area. Refer to Diversion (Code
362), Underground Outlet (Code 620), Roofs and Covers (Code 367), Roof Runoff Structure (Code 558),
or other appropriate conservation practice standards for drainage control.

Stabilization and erosion control

Stabilize all areas disturbed by construction as soon as possible after construction. Refer to the criteria in
Critical Area Planting (Code 342) for establishment of vegetation. If vegetation is not appropriate for the
site, use the criteria in Mulching (Code 484) to stabilize the disturbed area.

Water quality

If there is the potential for ground water contamination from the heavy use area, select another site or
provide an impervious surface to reduce infiltration of pollutants. Use a liner system in Tables 2, 3, or 4 if
groundwater contamination is a resource concern.

For heavy use areas with surface water quality concerns, relocate the site or make provisions to collect,
store, treat, or utilize contaminated surface runoff from the heavy use area. Include provisions to address
runoff without causing erosion or water quality impairment. Use Waste Transfer (Code 634), Vegetated
Treatment Area (Code 635), Critical Area Planting (Code 342), Fence (Code 382), Prescribed Grazing
(Code 528), Filter Strip (Code 393), Access Control (Code 472), or other similar conservation practice
standards as supporting practices, when needed.

Recreation

Address accessibility requirements for new construction and when existing facilities are being altered. The
Americans with Disabilities Act of 1990 (ADA) requires recreation areas that are used by the public to be
accessible to people with disabilities.

Safety
Identify and minimize the hazards to animals and people. At a minimum, include the following safety
provisions, where applicable:

1. Warning signs and fences to identify potential hazards.

2. Minimize the accumulation of gasses; provide ventilation for covered waste-holding structures to
reduce the risk of inhalation of poisonous gasses, asphyxiation, or explosion. Note: Adding leachate
to manure can produce poisonous gasses.

3. Ifthe facility includes a confined space, configure the confined space in such a way that monitoring

NRCS, WI
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for hazardous gases, ventilation, observation of workers in the confined space, and extraction of
workers from the confined space are all possible and practicable. Follow provisions of American
Society of Agricultural and Biological Engineers (ASABE) Standard EP 470.

Additional Criteria for Permanent Feed Storage Areas
These criteria apply to feed storage areas to evaluate and address leachate and contaminated runoff for
the protection of ground and surface water.

This practice standard criteria does not apply to the conditions listed below. Consult with the Wisconsin
Department of Natural Resources (DNR) on feed storage, feed storage leachate collection, and
contaminated runoff control for a Concentrated Animal Feeding Operation (CAFQO) in accordance with NR
243, Wis. Adm. Code.

* Industrial inputs or waste stored at an industrial facility (i.e., cannery, distillery, brewery).
*  Commercial feed mills.

*  Feeds considered dry (40% moisture or less) within storage areas protected from precipitation.
*  Feed bunk/equipment; and
« Self-feeding structures (non-mobile).

Management Assessment

Conduct a management assessment of the existing and proposed feed storage areas with the
owner/operator to document feed characteristics, management objectives, options, and available
resources to handle feed. Include the following:

*  Waste characterization — consistency, volume, nutrient content, sources;

*  Current equipment, labor, and management capabilities:

*  Expected changes to equipment, labor, management, and expansion needs; and

»  Strategy for transfer, storage, and land application of contaminated runoff and leachate.

Site Assessment
Conduct a site assessment to describe the physical site characteristics that will influence the construction,
maintenance, and environmental integrity of a proposed feed storage area. Include the following:

* Locations of buildings, roads, lanes, soil test pits, property lines, setbacks, easements, wells,
surface water features, surface drains, drain tile, utilities,_cultural resources, and wetlands.

« Ifan existing feed storage area will be expanded or an existing tower silo is part of the project, then
perform a test pit or boring to check for soil contamination.

» Test pits or soil boring logs, soil test results, a soil survey photo and a narrative describing the
design parameters that have been derived from the soils data. Extend test pit/soil borings to
bedrock, a free water surface, or to a minimum depth to ensure the required separation distances
for the proposed component are achieved. Include the number, depth, and distribution of pits or
logs needed to characterize subsurface conditions.

* Based on the facility footprint, dig a minimum of one test pit or boring per 15,000 square feet of
footprint, with a minimum of two per facility. Locate test pits and borings in the footprint or no
more than 100 feet from the footprint of proposed feed storage areas. Locate test pits/borings
at the edge of existing feed storage areas. Add test pits or borings if there is inconsistency
within or between test pits or borings. A feed storage area and a vegetated treatment area
(VTA) for runoff treatment are considered separate facilities.

*  Complete tests for soils (in-place), sub-soil or sub-liner soils in a laboratory on representative
samples beneath the proposed grade at a rate of 1 test per 30,000 square feet of footprint, with

a minimum of two tests. The Plasticity Index (Pl) shall be determined in accordance with ASTM
D4318 and the percent fines (% fines) in accordance with ASTM D1140.

»  Characterize soil for liners and sub-liners according to WI NRCS Engineering Field Handbook
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Supplement Chapter 4, Exhibit A. Soils for liners and sub-liners may be located on site, or off
site for construction. Include locations, dimensions and elevations, soil volumes, soil samples,
testing results, and reclamation plans for borrow areas. Complete soil characterization at a rate
of one test per 30,000 square feet of borrow source, with a minimum of two tests per area.
Distribute the test pit or borings evenly across the borrow source.

»  Soil layers with respect to thickness, texture using the Unified Soil Classification System
(USCS) as per ASTM D2488. Include Munsell color, presence and color of redoximorphic
features (soil mottling), gleyed soil and moisture conditions.

»  Elevation of bedrock and bedrock type encountered such as sandstone, limestone, dolomite, or
granite.

*  Upper elevation of all saturated layers encountered
* Locations of sinkholes and other karst features within 1,000 feet of the facility.
* Identification of potential impacts from failure of heavy area protection to achieve its intended use.

Separation from Subsurface Saturation or Bedrock

For the purposes of this standard, use factors to identify subsurface saturation such as observed
saturation, gleyed soil, gray mottles, and soil color in conjunction with nearby surface water features.
Identify the highest subsurface saturation elevation in a test pit/soil boring using the following soil
properties.

*  Free water or wet soil identified by glistening due to the slow release of water.
*  Gleyed soil that may extend uninterrupted from an observed free water surface.

*  The presence of distinct gray redoximorphic features with a chroma of 2 or less based on Munsell
color charts.

»  Depleted matrices having a value of 4 or more and chroma 2 or less based on Munsell color charts.
In some cases soil parent materials have a natural color of 2 chroma or less or gleyed color that is
not due to saturation. In these cases other indicators may be used: landscape position, elevation or
soils in relation to nearby water features.

In soils not conducive to mottling, such as sand, establish the subsurface saturation elevation with
piezometric observations, or by evaluating morphology of the soil profile and landscape position relative to
streams, wetlands and drainage ditches.

Do not drain saturated soils (or have water-bearing layers removed) except as described for perched
conditions. Perched conditions may be drained or water-bearing materials removed to achieve separation
distances and relieve hydrostatic pressure. Document that subsurface saturation are perched and of
drainable extent. Evaluate the effect of tailwater on drainage outlets. Locate drainage systems around the
outside perimeter of the structural footprint and drain to a surface outlet.

If the site assessment indicates artesian features, complete a hydrogeologic and geotechnical evaluation
of the site to determine the site suitability for in-ground components.

Excavation of bedrock is permitted to achieve the required separation distance as specified in the tables.
Do not remove bedrock by blasting. Evaluate the competency of exposed bedrock surface to determine if
it is fractured, weathered, or solid. Treat fractures or voids to prevent migration of soil material. Ensure the
surface of excavated bedrock has a positive grade, minimum of 1 percent, under and away from the
storage facility, as to prevent any significant ponding on the rock surface. If bedrock is excavated, ensure
the material placed between the component and the bedrock has a minimum of 20 percent passing the
No. 200 sieve.

Leachate Collection Below Permanent Feed Storage Areas
Feed storage areas can lose leachate through the floor (subsurface discharge) and around the perimeter
(surface discharge).
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When groundwater contamination is a resource concern, incorporate an earthen liner, flexible membrane
liner, concrete with waterstop or concrete-soil composite liner that meets the criteria in Tables 2, 3, and 4.

If the surfacing material is permeable, include a subsurface collection system to intercept and direct
leachate to a storage or treatment area. A subsurface collection system consists of a firm subgrade, liner,
and leachate drainage layer below the surfacing material of the feed storage area and the apron. Grade
the collection system to flow by gravity to a low point (sump or underground outlet). Follow the liner criteria
for feed storage areas in Tables 2, 3, and 4. If leachate is detected under or adjacent to an existing feed
storage area or tower silo, install a subsurface collection system around the perimeter of the feed storage
area to collect the leachate.

When surface water contamination is a resource concern, collect the contaminated rainfall runoff and
leachate from the feed storage area. Transfer the effluent to a storage or treatment area in accordance
with the criteria in Waste Transfer (Code 634), Waste Storage Facility (Code 313), or Vegetated Treatment
Area (Code 635). Land apply the effluent in accordance with the criteria in a Nutrient Management Plan
(Code 590).

The leachate design volume is based on the harvest that will produce the largest unit weight of silage. The
leachate design volume is ¥z cubic foot of leachate per ton of stored feed. This represents the estimated
30-day volume. Unless determined otherwise, use 33.3 cubic feet per ton of stored feed.

Storage or transfer systems that require manual emptying shall be sized to contain a minimum of 20
percent of the leachate design volume and any initial runoff volume collected.

All pumps shall be capable of transferring effluent with fibrous material and be able to withstand acidic
corrosive environment. Install and use pumps in accordance with the manufacturer’s recommendations.

Additional Criteria for Non-Permanent Feed Storage Areas
Do not store feed with over 75 percent moisture on non-permanent areas. Rotate the storage site annually

and do not re-visit that location for a minimum of two consecutive years. Move the feed a minimum of 50
feet and re-vegetate the previous location. Meet the minimum criteria in Table 5.

CONSIDERATIONS

Heavy use areas can have a significant impact on adjoining land uses. These impacts can be
environmental, visual, and cultural. Select a treatment that is compatible with adjoining areas. Consider
such things as proximity to neighbors and the land use where the stabilization will take place.

Vegetated heavy use areas may need additional materials such as geogrids or other reinforcing
techniques or planned periods of rest and recovery to ensure that vegetative stabilization will succeed.

Consider the safety of the users during the design. Avoid slippery surfaces, sharp corners, or surfaces and
structures that might entrap users. For heavy use areas used by animals, avoid the use of angular
aggregates that might injure livestock. When concrete is used for livestock imprint or texture concrete to
provide traction in wet or freezing conditions.

Paving or otherwise reducing the permeability of the heavily used area can reduce infiltration and increase
surface runoff. Depending on the size of the heavy use area, this can have an impact on the water budget
of the surrounding area. Consider the effects to ground and surface water.

Consider the effects on improved animal health from the installation of heavy use area protection on
muddy sites. Mud transmits bacterial and fungal diseases and provides a breeding ground for flies. Hoof
suction makes it difficult for cattle to move around in muddy areas. In addition, mud negates the insulation
value of hair coat and the animals must use more energy to keep warm. As temperatures fall, animal
bunching may occur, which can reduce or eliminate vegetative cover and lead to erosion and water quality
concerns.
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To reduce the negative water quality impact of heavy use areas, consider locating them as far as possible
from water bodies or water courses. In some cases, this may require relocating the heavily used area
rather than just armoring an area that is already in use.

To reduce the potential for air quality problems from particulate matter associated with a heavy use area,
consider the use of Windbreak/Shelterbelt Establishment (Code 380), Herbaceous Wind Barriers (Code
603), Dust Control from Animal Activity on Open Lot Surfaces (Code 375), or Dust Control on Unpaved
Roads and Surfaces (Code 373) to control dust from heavy use areas.

Consider ways to reduce the size of the heavy use area as much as possible. This may require changes
in how the livestock are managed but in the long run may result in less maintenance and a more efficient
operation.

Consider a concrete or other durable surface for areas that require frequent scraping.

Considerations for Feed Storage Areas
Limit how much feed is exposed to precipitation while removing plastic and/or feed from storage to reduce
contaminated runoff and prevent waste.

If a runoff or collection system uses a sump and pump, incorporate a marker and high water level alarm. A
run-time indicator on the pump provides insight into the transfer volume for management adjustments.

Consider a sediment basin to remove solids prior to entering a transfer system or vegetated treatment
area. Design the sediment basin according to Waste Separation Facility (Code 632).

Cover silage and bunker walls with plastic to exclude precipitation and prevent feed waste.
Use acid resistant materials (to pH 3.5) that will be in contact with feed leachate/seepage.

Store plastic and weighting materials in a manner that avoids infestation by rodents and insects. Use cut
tires or drill holes to reduce water accumulation. Mow weeds to discourage vermin colonization.

Recycle or landfill the waste plastic on a regular basis.

PLANS AND SPECIFICATIONS

Prepare plans and specifications that describe the requirements for installing the practice according to this
standard. As a minimum, include—

* Aplan view showing the location and extent of the practice. Include the location and distances to
adjacent features and known utilities.

» Typical sections showing the type and required thickness of paving or stabilization materials.
* Agrading plan, as needed.

*  Where appropriate, plans for required structural details.

* Methods and materials used to stabilize areas disturbed by construction.

»  Construction specifications with site-specific installation requirements.

*  Vegetative establishment specifications, as applicable.

* A quality assurance plan for construction.

OPERATION AND MAINTENANCE

Prepare an operation and maintenance (O&M) plan and review it with the operator prior to practice
installation. The minimum requirements to be addressed in the O&M plan are—

*  Periodic inspections—annually and immediately following significant rainfall events.
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*  Prompt repair or replacement of damaged components, especially surfaces that are subjected to
wear or erosion.

* Requirements for the regular removal and management of manure, as needed, for livestock heavy
use areas.

» Restricted uses, as needed, to protect the stand and to allow vegetative recovery for vegetated
heavy use areas.

* Handling and disposal practices for snow storage associated with the feed storage area;
* Handling and disposal practices for waste feed;

* The frequency for cleaning the floor of accumulated feed;

»  The interval for removing accumulated solids from the system components;

*  Proper treatment and disposal practices for leachate and contaminated runoff.
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GLOSSARY

Bedrock - The solid or consolidated rock formation typically underlying loose surficial material such as soil,
alluvium or glacial drift. Bedrock includes but is not limited to limestone, dolomite, sandstone, shale and
igneous and metamorphic rock.
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Note: Although solid or consolidated bedrock can sometimes be removed with typical excavation
equipment, these materials are included in the above definition.

Confined space — Confined space is a space that 1) contains or has the potential to contain a hazardous
atmosphere; 2) is large enough and so configured that a person can bodily enter; 3) has limited or
restricted means for entry or exit; and 4) is not designed for continuous human occupancy.

Construction joint — These joints are used where a fresh pour of concrete abuts an existing recent pour.

Contaminated runoff — Runoff that has come through or across a feed storage area. It generally includes
the runoff and any sediment, feed, or other material carried in the runoff. It contains lower concentrations
of contaminants than leachate from feed or manure.

Control Joints — Control joints, often called contraction joints, are used to control the location of cracks
caused by concrete shrinkage during setting and thermal changes. Steel reinforcement is interrupted in
control joints with embedded waterstop.

Cultural Resources — Cultural resources are the traces of any past activities and accomplishments of
people. They include tangible traces such as historic districts, sites, buildings, structures, historical
documents and cemeteries. They also include traces of less tangible objects such as dance forms,aspects
of folk-life, cultural or religious practices, and some landscapes and vistas.

Drainage system — Water conveyance measures of specified capacity, location, and material that insure
the removal of water to a free outlet.

Feed storage area — An area used to store livestock feed. Livestock feed may include corn silage,
haylage, and industrial by-products (i.e., distillers grain, brewers grain, candy, pizza crust, bakery waste,
cotton seed, soy bean meal, animal fats, blood meal, fish meal, cannery waste, beet pulp, citrus pulp, soy
hulls, corn midlings, whey, potatoes, grocery store vegetables). This is the area defined by the outside
edge of the surface of where the feed is stored, including the apron. This area does not include feed
stored in bags.

Footprint — This is the horizontal area within the perimeter of a facility liner, or the perimeter of a work
surface that may cover a liner. For a liquid or solids containment facility, the footprint is the maximum
horizontal extent of containment. For a liquid impoundment facility or pond, the footprint is normally
defined by the inside top of the embankment. For a solids storage facility, the footprint is normally defined
by the edge of the pad, the curb on a pad, or the inside surface of bunker walls.

Gleyed soil — A soil condition resulting from prolonged soil saturation, which is manifested by the presence
of bluish or greenish colors through the soil mass or in mottles (spots or streaks) among the colors.
Gleying occurs under reducing conditions, by which iron is reduced predominantly to the ferrous state.

Karst features — Refers to areas of land underlain by carbonate bedrock (limestone or dolomite). Typical
land features in karst areas include sinkholes, network of interconnected fissures, fractures, disappearing
streams, closed depressions, blind valleys, caves, and springs. See the companion document in Chapter
10 of the AWMFH for additional discussion of karst features

Leachate — Concentrated liquid which has percolated through or drained from animal feed. It contains
much higher concentrations of contaminants than contaminated runoff.

Leachate drainage layer — Material that allows leachate to flow to a collection point.

Macro-Synthetic Polyolefin Fibers — Fibers of diameters larger than 0.012 in. (0.3 mm) made of virgin
material and conform to ASTM C-1116 “Standard Specification for Fiber-Reinforced Concrete.” section
4.1.3 Type lll. Material shall comply with ASTM D7508/D7508M, “Standard Specification for Polyolefin
Chopped Strands for Use in Concrete.”
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Non-permanent feed storage area — An area used to store livestock feed for no more than 12 months at
one location followed by a minimum of two consecutive years of non-use.

Open channel — Open channels are assumed to begin where surveyed cross section information has
been obtained, where channels are visible on aerial photographs, or where blue lines (indicating streams)
appear on the United States Geological Survey (USGS) quadrangle sheets.

Perched conditions — Perched conditions describe a soil moisture regime where saturated soil is located
above unsaturated soil.

Permanent feed storage area — An area used to store livestock feed for more than 12 months at one
location.

Sinkholes — Closed, usually circular depressions which form in karst areas. Sinkholes are formed by the
downward migration of unconsolidated deposits into solutionally enlarged openings in the top of bedrock.

Vegetated treatment area — A vegetated area designed to treat contaminated runoff from feed storage
areas by physical, chemical and biological means.

NRCS, WI
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Table 1: Surface Material Criteria and Separation Distances for Heavy Use Areas

Option Foundation Condition | Cross Section Option
A Firm? Raised Earth
B Firm Minimum 6” crushed stone2
C Eirm Minimum 6” crushed stone over NRCS Wisconsin

Construction Specification (WCS)-13, Geotextile, Class IV
Minimum 4” crushed stone over 6” base course of graded

D Firm
rock*
5” non-reinforced concrete with maximum control joint
E Firm spacing of 16’ each way over 6” sand/gravel for livestock

and light ag equipment load applications

5” reinforced concrete with deformed steel reinforcement,
F Firm macro-synthetic fibers, or GFRP bars® for livestock or light
ag equipment load applications

Minimum 4” asphalt over 6” crushed stone or 1-1/4 inch

G Firm aggregate meeting WAPA Table 3.3 Base Course

Aggregate

2 Minimum 4” crushed stone over 8” base course of graded

H Soft » .

rock over 6” of sand and fine gravel
/ Soft Minimum 4” crushed stone over 8” base course of graded

rock over NRCS WCS-13, Geotextile, Class IV

Minimum 4” crushed stone over 18” base course of graded
J Soft

rock

Minimum 4” crushed stone over 18” base course of graded
K Soft »

rock over 6” sand and gravel
L Soft Minimum 8” crushed stone over geogrid over NRCS WCS-

13, Geotextile, Class Il

Note 1: Use Agricultural tech note #4 to ensure subbase can support surfacing material.

Note 2: Guidance can be found in EFH Chapter 4 and Figure 4-32 for information regarding bearing
capacity and foundation properties.

Note 3: Crushed Stone: 100% passing 3/4” sieve and 10% maximum passing the #200 sieve.

Note 4: Graded Rock: 100% passing the base course thickness dimension and a maximum of 10%
passing the 3/4” sieve. All sizes between the limits shown on the drawings are to be represented.

Note 5: Steel reinforcement of #4 bars at 24” o.c. each way, minimum 3.5 Ibs/cy macro-synthetic polyolefin
fibers (minimum 1 inch length) , or GFRP 3/8” bars at 12” o.c. each way with a 26” lap splice.

Note 6: GFRP bars — Glass fiber reinforced polymer is a synthetic amalgamated material made up of
plastic and extremely fine fibers of glass. Reference ACI PRC-440.1-15 “Guide for the Design and
Construction of Structural Concrete reinforces with Fiber-Reinforced Polymer Bars.

Note 7: Do not use Table 1 if groundwater contamination is a resource concern. Use tables 2, 3, or 4.

NRCS, WI
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Table 2: Earthen Feed Storage Area Liner System

Liner A Liner B
1. Liner
% Fines passing the #200 Sieve = 50% = 40%
Thickness > 2 feet = 1 foot
Plasticity Index (Pl) — 212
»  Compaction of placed
material 2 WI Spec. 204 WI Spec. 204

»  Compaction of undisturbed
material
2. Surfacing Material with Leachate Drainage Layer Options
Follow the design criteria in the Concrete section over 6 inches base
course with 5% or less passing the #200 sieve
2 4 inches asphalt placed in = 2 lifts over 12 inches of aggregate’
meeting WAPA Table 3.3 Base Course Aggregate
1. 4 inches of crushed stone over 18 inches base course of
angular rock, or
2. 4 inches of crushed stone over 18 inches base course of round
graded rock, over an additional 6 inches pit run sand-gravel, or
3. 4 inches of crushed stone over 8 inches base course of graded
rock®, over non-woven geotextile

Concrete

Asphalt Pavement

Crushed Stone*

Soil 7 Increase earthen liner thickness by = 2 feet
3. Separation Distances ®

Well Distance 100 feet®
Sinkholes 400 feet
Subsurface Saturation 2 feet
Bedrock 2 feet

Note 1: Pl shall be determined by ASTM D4318, Atterberg Limits.
Note 2: NRCS Wisconsin Construction Specification 204, Earthfill for Waste Storage Facilities.

Note 3: The top four inches or more of the base course must be 1-1/4 inch aggregate gradation. A 3 inch
or 1 Vs inch aggregate gradation may be used in the lower layers. The 3-inch and 1-1/4 inch aggregate
gradation must meet the WAPA Table 3.3 Base Course Aggregate gradations.

Note 4: Crushed Stone: 100% passing 3/4” sieve and 10% maximum passing the #200 sieve.

Note 5: Graded Rock: 100% passing the base course thickness dimension and a maximum of 10%
passing the 3/4” sieve. All sizes between the limits shown on the drawings are to be represented.

Note 6: The geotextile shall be Class I, non-woven and meet the requirements of Table 2 in Wisconsin
Construction Specification 13, Geotextiles.

Note 7: When using the soil surfacing material option, the leachate drainage layer is not required.

Note 8: The separation distance is measured from the top of the earthen liner and does not include
surfacing material or the leachate drainage layer.

NRCS, WI
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Note 9: NR 243 permitted facilities require 250 feet separation from wells.

Table 3: Flexible Membrane Feed Storage Area Liner System

1. Liner Material’

Placed under crushed stone surface - 60 mil High Density
Polyethylene (HDPE), 60 mil Very Flexible Polyethylene
(VFPE), 60 mil Linear Low Density Polyethylene (LLDPE), or 45
mil Ethylene Propylene Diene Monomer (EPDM)

Placed under concrete or asphalt pavement surface - 40 mil
HDPE, 40 mil VFPE, 40 mil LLDPE, or 45 mil EPDM

2. Leachate Drainage Layer?

Shall extend to the edge of the footprint of the feed storage area

% Fines passing the #200 Sieve

<5%

Particle Size and Shape

< 3/16 inch rounded

Compacted Thickness

= 6 inches

3. Surfacing Material Options

Concrete

Follow the design criteria in the Concrete section

Asphalt Pavement

2 4 inches asphalt placed in = 2 lifts over 9 inches of aggregate’®
meeting WAPA Table 3.3 Base Course Aggregate subbase * for
subgrade soils ® classified as SP, GP, SW, and GW.

= 4 inches asphalt placed in = 2 lifts over 12 inches of
aggregate® meeting WAPA Table 3.3 Base Course Aggregate
subbase “ for all other subgrade soils ° except organic soils.

Crushed Stone®

4 inches of crushed stone over 8 inches base course of graded
rock 7 over non-woven geotextile

4. Separation Distances °

Well Distance 100 feet™
Sinkholes 400 feet
Subsurface Saturation 2 feet
Bedrock 2 feet

Note 1: HDPE, VFPE, and LLDPE shall meet Wisconsin Construction Specification 202, Polyethylene
Geomembrane Lining. EPDM shall meet Wisconsin Construction Specification 205, Ethyl Propylene Diene
Monomer (EPDM) Geomembrane Lining. Install liners according to manufacturer’s recommendations.

Note 2: The leachate drainage material must be stable to resist sliding on the side slopes. In addition to
the granular soils, other open cell material placed under the full footprint (i.e., geonet-type products) may
be used. Protect flexible membrane liners from puncture by use of suitable materials in the leachate

drainage layer preparation.

Note 3: The top four inches or more of the base course must be 1-1/4 inch aggregate gradation. A 3 inch
or 1 Y inch aggregate gradation may be used in the lower layers. The 3-inch and 1-1/4 inch aggregate
gradation must meet the WAPA Table 3.3 Base Course Aggregate gradations.

Note 4: The leachate drainage layer is required under the aggregate subbase to protect the liner.

Note 5: The subgrade consists of the first five feet of soil under the aggregate subbase. If any of the
subgrade consists of soil other than SP, GP, SW, or GW, then 12 inches of stone subbase must be used.

Note 6: Crushed Stone: 100% passing 3/4” sieve and 10% maximum passing the #200 sieve.

Note 7: Graded Rock: 100% passing the base course thickness dimension and a maximum of 10%
passing the 3/4” sieve. All sizes between the limits shown on the drawings are to be represented.

NRCS, WI
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Note 8: The geotextile shall be a minimum 12-ounce per square yard non-woven. Increasing the drainage

layer to 12 inches can substitute for the geotextile.
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Note 9: The separation distance is measured from the top of the liner, and does not include surfacing
material or the leachate drainage layer.

Note 10: NR 243 permitted facilities require 250 feet separation from wells.

Table 4: Concrete Feed Storage Area Liner System’

gvc::::se:spv:;th Concrete-Soil Composite*®
1. Soils (Directly Below Liner)
;/"25(’)”?; assing the _ > 20% > 20% Foundry Sand®
Plasticity Index — >7 — —
Thickness — > 1.5 feet > 3 feet > 1.5 feet
*  Compaction of
placed material | W Spec. 204 WI Spec. 204 WI Spec. 204 WI Spec. 204
»  Compaction of
undisturbed — — - -
material
2. Separation Distances 7
Well Distance © = 100 feet = 100 feet = 100 feet = 100 feet
Sinkholes =400 feet =400 feet = 400 feet =400 feet
Subsurface Saturation > 2 feet > 3 feet = 4 feet = 3 feet
Bedrock > 2 feet > 3 feet > 3 feet = 3 feet

Note 1: The liner material is also the surfacing material.

Note 2: Design the concrete with steel reinforcement while following the references in the concrete
section. Steel reinforcement shall provide a minimum steel ratio of 0.002 (0.2%). All control and_
construction joints shall have embedded non-metallic waterstops or base seal waterstops in accordance
with Wisconsin Construction Specification 004-WS, Embedded or Expansive Waterstop. Base seal
waterstop is limited to NRCS approved Wisconsin Standard Drawings.

Note 3: Joints having waterstops shall be protected from differential movement by the use of dowels.
Space dowels no farther than the rebar oriented in the same direction. Thicken concrete to meet minimum
cover requirements for bars and water stop. Taper the concrete thickness back to the slab with a transition
ratio of 1 inch of thickness change over 10 inches or longer run from the joint in each direction.

Note 4: The concrete is in intimate contact with the soil, and the two work together to reduce seepage
losses. No waterstop is required at construction joints.

Note 5: Design the concrete with reinforcement while following the references in the concrete section.
Reinforcement options: (Options either require continuous steel or steel rebar dowels through
construction joints, refer to ACl 360R Part 6.2 Table 6.1.)

1. Steel reinforcement shall provide a minimum steel ratio of 0.002 (0.2%). No control joints are
required.

2. Macro-synthetic polyolefin fibers as required by the WI-EFH-17 design procedure (replacing steel
bars, section 3 or designed, section 4) with sawcut control joints that have a maximum 40 foot
spacing, each way, to maintain aggregate interlock.

NRCS, WI
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3. Glass Fiber Reinforced Polymer bars (GFRP) design with AClI PRC-440.1-15 “Guide for the Design
and Construction of Structural Concrete Reinforced with Fiber-Reinforced Polymer Bars”. No

control joints are required.

Note 6: The foundry sand must be ferrous foundry sand with only minimal concentrations of hazardous
constituents, cores and other over-size materials crushed or removed, and at least 5% bentonite content,
moist, with controlled lift thicknesses (i.e. not drifting large piles of sand across the pond) in accordance
with WI Spec 204. A site specific DNR approval is required under NR 538 that may specify greater
separation distances and parameters not addressed by this standard. An NR 538 Select foundry sand
may be appropriate. Material between foundry sand and bedrock must be mineral soil, not organic.

Note 7: The separation distance is measured from the top of the concrete.
Note 8: NR 243 permitted facilities require 250 feet separation from wells.

Table 5: Non-Permanent Feed Storage Area Requirements

1. Hydrologic Soil Groups B,C,D A

2. Subsurface Separation Distance’

Subsurface Saturation = 3 feet = 5 feet
Bedrock > 3 feet > 5 feet
3. Surface Separation Distance

Wells = 250 feet = 250 feet
Lakes = 1,000 feet 2 1,000 feet
Sinkholes, or other Karst Features = 1,000 feet = 1,000 feet
Quarries = 1,000 feet = 1,000 feet
Streams = 300 feet = 300 feet
Wetlands and Surface Inlets = 300 feet = 300 feet
Open channel flow = 100 feet = 100 feet
Land Slope <6% <6%
Floodplain (100 yr.) = 100 feet = 100 feet

Note 1: Separation distance from bedrock and subsurface saturation is measured from top of ground

surface.

NRCS, WI
November 2024






USDA

_ United States Department of Agriculture 600-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
TERRACE

CODE 600

(ft)

DEFINITION

An earth embankment or a combination ridge and channel, constructed across the field slope.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

* Reduce erosion and trap sediment.
*  Manage runoff.
»  Soil moisture conservation.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies only where the soils and topography are such that terraces can be constructed, a
suitable outlet can be provided, and where one or more of the following conditions exist:

» Soil erosion caused by water and excessive slope length is a concern.
»  Excess runoff is a concern.
*  Water conservation is needed.

CRITERIA

General Criteria Applicable to All Purposes
Plan, design, and construct the terrace to meet all Federal, State, Tribal, and local regulations.

Avoid areas of shallow or dense bedrock and acidic or saline layers that will adversely affect plant growth
when locating terraces. Utilize field investigations and soil surveys to identify potential problems areas.

Alignment

Terraces must follow the contour of the land. Limit deviations from the contour and allow only when
necessary to obtain good alignment. To accommodate farm machinery and farming operations, design
cropland terraces with long gentle curves, where feasible. When multiple terraces are used in a field,
design the terraces to be as parallel to one another as practicable. Refer to NRCS Conservation Practice
Standard (CPS) Contour Farming (Code 330) for guidance on planning farming operations.

Spacing

Space terraces at intervals across the slope to achieve the intended purpose. The maximum spacing of
terraces for erosion control is that necessary to achieve the soil loss tolerance (T) or other soil loss criteria
that is documented in the Field Office Technical Guide. Maximum spacing for erosion control based on soil
loss tolerance may be increased by as much as 10 percent to provide better location and alignment to
accommodate farm machinery or to reach a satisfactory outlet.

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.
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The methods to determine terrace spacing include the current NRCS accepted erosion prediction
technology, the vertical interval equation, or State-developed methods that address unique soil, cropping,
or other farming practices that affect terrace spacing. Refer to the current NRCS accepted erosion
prediction technology to determine soil loss. The slope length used when checking soil loss for a proposed
terrace spacing is the distance from the terrace ridge to the next lower terrace channel measured along
the natural flow direction.

Include both the terrace system with design slopes and cultural practices such as residue management
when determining soil loss. Refer to the NRCS National Engineering Handbook (NEH) (Title 210), Part
650, Chapter 8, “Terraces” for use of the vertical interval equation.

Capacity

At a minimum design terraces to have enough capacity to control runoff from a 10-year-frequency, 24-hour
storm without overtopping. For terrace systems designed to control excess runoff or to function with other
structures, choose a larger design storm that is appropriate to the risk associated with the installation.

For terraces with underground outlets, the capacity to contain the design storm can be a combination of
storage and outflow through the underground outlet. For terraces that store runoff (storage or level
terraces), increase the storage capacity by the estimated 10-year sediment accumulation as shown in
Table 2, unless the operation and maintenance plan specifically addresses periodic removal of sediment.

For terraces with underground outlets, select the duration of flooding and associated water storage
volume and outlet discharge from Table 1. Ensure the duration of flooding, or dewatering time for the
temporary pool, does not exceed the inundation tolerance for planned crops. Maximum inundation time to
prevent drown out or crop suppression is typically 24 hours for corn and 48 hours for soybeans.

Include the water storage volume from Table 1 plus the 10-year accumulated sediment volume from Table
2 in the total design storage volume of the terrace. A sample calculation to derive the soil loss in Table 2,
Row 3 is as follows: 3 tons/ace/year x (1 acre-ft/1,750 tons) x (12 in/ft) x (10 years) = 0.21 inch. The
conversion factor of 1,750 tons/ac-ft is the typical unit weight of aerated sediment.

For terraces with open outlets, base the terrace channel size on the capacity using the densest and
longest vegetation. Base the capacity of the channel on a bare earth channel for cropped fields, or in the
case of a permanently vegetated channel, the appropriate vegetation. For bare earth channels, use a
Manning’s n value of 0.035 or greater to calculate capacity. For permanently vegetated channels, refer to
NRCS CPS Grassed Waterway (Code 412) for design criteria to determine capacity and NRCS CPS
Critical Area Planting (Code 342) for seeding criteria.

Table 1 Required water storage volume outflow discharge for a given ponding duration with
perforated/slotted risers, and underground outlet.

Duration of Flooding (hours) Water Storage (% of runoff Qutlet Discharge (CFS per acre-
volume) inch of runoff)
6 42 0.1
12 48 0.06
18 53 0.049
24 59 0.035
30 63 0.029
36 69 0.025
42 71 0.021
48 75 0.019
NRCS, WI
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Table 2 Required sediment storage (as expressed as water storage, inches)

Soil Loss (tons/acre/year) Estimated 10 year sediment yield (inches/acre)
1 0.07
2 0.14
3 0.21
4 0.28
5 0.34

Terrace cross section

Proportion the terrace cross section to fit land slope, crops grown, and farm machinery used. Avoid use of
terrace cross sections that results in disturbance of the majority of the soil in the spacing between
terraces. Add ridge height, if necessary, to provide for settlement, channel sediment deposits, ridge
erosion, the effect of normal tillage operations, or safety. At the design elevation, the ridge must have a
minimum width of 3 feet. Design all farmable terrace slopes no steeper than 5 horizontal to 1 vertical to
allow safe operation of farming equipment. For nonfarmable terrace slopes, the steepest slopes allowable
are 2 horizontal to 1 vertical unless an analysis of site specific soil conditions indicate that steeper slopes
will be stable.

Channel grade

Design the terrace channel to be stable with nonerosive velocities but with sufficient grade to prevent
prolonged flooding that would damage crops or delay farming activities. For cultivated terraces, base the
channel stability on a bare earth condition using a maximum Manning’s n value of 0.035. For permanently
vegetated channels, base the channel stability on the appropriate vegetation. Refer to NRCS CPS
Grassed Waterway (Code 412) and 210-NEH-650, Chapter 7, “Grassed Waterways” for design criteria
and procedures to determine stability for both bare and vegetated conditions. In the upper reaches of a
channel, grades may be increased to improve alignment. For terraces with an underground outlet, channel
grades can be steeper within the impoundment area. See Table 3 for permissible velocities.

Table 3 - Permissble Velocities for Cultivated (bare earth) Terrace Channels

Soil Texture 1 Permissible Velocity (feet/second)
Sands, Silts, and Loams (SW, SP, ML, SM, SM-SC, 15

CL-ML) ’

Silty Clay Loams, and Sandy Clay Loams (SC, CL) 20

PI<10 ’

Silts, Clay (MH, CL, CH) Pl >10 2.5

" General description and United Soil Classification System designation. Pl is plasticity index.

Level terraces

The volume of water stored in level terraces is proportional to the length. To reduce the potential risk from
failure, limit the length of level terraces to 3,500 feet unless the channel is blocked at intervals not
exceeding 3,500 feet. Level terraces can have either full- or partial-end closures or be open-ended. If a
partial-end closure is used, areas downstream from the end closure must be protected from damage by
flow that will exit from the closure before the design storm is reached.

Outlets

All terraces must have adequate outlets. The outlet must convey runoff water to a point where it will not
cause damage. Combinations of different outlet types may be used on the same terrace system to
optimize water conservation, improve water quality, accommodate farming operations, or provide for
economical installation. The capacity of any surface outlet must be large enough so the terrace can
properly discharge at the design flow.

Vegetated outlets are suitable for gradient or open-end level terraces. Naturally vegetated drainage ways
may be used as vegetated outlets. The capacity of the vegetated outlet must be large enough so that the
water surface in the outlet is at or below the water surface in the terrace at the design flow. If a grassed
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waterway is to be constructed as an outlet, use NRCS CPS Grassed Waterway (Code 412). Install and
stabilize grassed waterways prior to construction of the terrace so the terrace will have a stable outlet
when it is constructed.

Underground outlets are suitable for use on all terrace types. The outlet consists of an intake and an
underground conduit. If underground outlets are to be constructed, use NRCS CPS Underground Outlet
(Code 620). Design the outlet discharge so the water storage time does not exceed the inundation
tolerance of the planned crop. If sediment retention is a primary design goal, adjust the release rate
according to sediment particle size. Locate the intake structure for the underground outlet to
accommodate farming operations and to allow for sediment accumulation.

Soil infiltration may be used as the outlet for level terraces. Soil infiltration rates under average rainfall
conditions must permit infiltration of the design storm from the terrace channel within the inundation
tolerance of the planned crops.

Vegetation

Stabilize all areas planned for vegetation as soon as possible after construction. Refer to NRCS CPS
Critical Area Planting (Code 342) or State planting guide for seeding criteria, and as needed, use the
criteria in NRCS CPS Mulching (Code 484). Establish temporary cover on disturbed areas such as
channels and borrow areas that are not planned for permanent vegetation, but will not have a crop planted
within 90 days.

Additional Criteria for Managing Runoff and Soil Moisture Conservation
For terraces installed to retain runoff for moisture conservation, perform a water budget analysis to
determine the volume of water that must be collected to meet the requirements of the water budget.

For terraces installed to manage runoff to reduce flooding or ponding, size the detention volume of all
terraces in the system such that the necessary downstream flood protection is achieved.

As a minimum, the terrace must still meet the design storm runoff volume and sediment volume
requirements in the Capacity section above.

CONSIDERATIONS

Consider climate change impact on determining channel’s capacity.

Outlets from terraces might provide a direct conduit to receiving waters for contaminated runoff from
cropland. Consider impacts on downstream source water due to erosion and sediment load and impacts
on important fish and wildlife habitats such as streams, creeks, riparian areas, groundwater, and wetlands.
Consider providing an increased level of designed treatment for sites with high priority areas for source
water protection or are upstream of community drinking water withdrawal sites. Terraces should be
installed as part of a conservation system that addresses issues such as nutrient and pest management,
residue management, and filter areas.

Consider farm equipment size when determining layout. This may include making curves long and gentle
and spacing terraces so the operator can make an even number of trips between terraces in order to end
up on the same side of the field they started.

Where necessary to restore or maintain productivity, consider temporarily stockpiling the topsoil adjacent
to the site and spreading over the disturbed area after construction is complete.

When revegetation is needed, consider using species or diverse mixes that are native or adapted to the
site and have multiple benefits. In addition, where appropriate, consider a diverse mixture of forbs and
wildflowers to support pollinator and other wildlife habitat. If USDA certified-organic and or transitioning-to-
organic operations, all materials need to comply with the USDA National Organic Program (NOP)
Standards, including all seeds, planting stock, fertilizers, and other production inputs.
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Terrace ridges and cut slopes can introduce steep and potentially hazardous slopes into a crop field.
Where slopes will be farmed, make sure they can be safely negotiated with the operator’s equipment.
Where steep slopes are unavoidable make sure the operator is aware of the location and potential danger
of the slopes.

Steep-sided terraces that are in permanent vegetation can provide significant areas of habitat for wildlife.
Planting native species can provide food and cover for wildlife.

Hillside seeps in a crop field can cause cropping problems. Consider aligning terraces and/or installing
subsurface drainage to intercept and correct seepage problems. Install the drainage prior to terrace
construction by using NRCS CPS Subsurface Drain (Code 606).

Intakes for underground outlets can be easily damaged during cultivation, planting, and harvesting
operations. Using brightly colored inlets, barriers around the inlet, or otherwise clearly marking the inlet
will help prevent damage.

PLANS AND SPECIFICATIONS

Prepare plans and specifications that describe the requirements for applying the practice according to this
standard. As a minimum the plans and specifications must include—

* Aplan view of the layout of the terrace system.

» Typical cross sections of the terrace(s).

» Profile(s) or planned grade of the terrace(s).

* Details of the outlet system.

» If underground outlets are used, details of the inlet and profile(s) of the underground outlet.
»  Seeding requirements, if needed.

»  Site-specific construction specifications that describe in writing the installation of the terrace
system.

OPERATION AND MAINTENANCE

Prepare an operation and maintenance plan for the operator to follow for the design life of the terrace
system. The minimum requirements to be addressed in the written operation and maintenance plan are—

* Intended orientation of the primary farming operations, usually parallel to the terrace(s).

* Periodic inspections, especially immediately following significant runoff events.

*  Prompt repair or replacement of damaged components.

* Maintenance of terrace ridge height, channel profile, terrace cross sections and outlet elevations.
* Removal of sediment that has accumulated in the terrace channel to maintain capacity and grade.

* Regular cleaning of inlets for underground outlets. Repair or replacement of inlets damaged by farm
equipment. Removal of sediment around inlets to ensure that the inlet remains the lowest spot in
the terrace channel.

*  Where vegetation is specified, complete seasonal mowing, control of trees and brush, reseed and
fertilize as needed.

*  Repair damages from burrowing animals.
* Notification of hazards about steep slopes on the terrace.

REFERENCES

USDA NRCS. 2004. Revised Universal Soil Loss Equation, Ver. 2 (RUSLE2).
http://fargo.nserl.purdue.edu/rusle2 _dataweb/RUSLE2_ Index.htm
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USDA NRCS. 2021. National Engineering Handbook (Title 210), Part 650, Engineering Field Handbook,
Chapter 7, Grassed Waterways. Washington, D.C.
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=46771.wba

USDA NRCS. 2021. National Engineering Handbook (Title 210), Part 650, Engineering Field Handbook,

Chapter 8, Terraces. Washington, D.C.
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=46257.wba
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STATEMENT OF WORK
Terrace (600)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design documents that demonstrate criteria in the NRCS practice standard have been met and are compatible with
planned and applied practices. Include—

a. Practice purpose(s) as identified in the conservation plan.

b. List of required permits to be obtained by the client.

c. Design survey showing profiles and topographic information
d

Compliance with NRCS national and State utility safety policy (National Engineering Manual (NEM) (Title 210),
Part 503, Subpart A “Engineering Activities Affecting Ultilities,” Sections 503.0 through 503.6; and Part 503,
Subpart B “Public Safety at Structure Sites,” Sections 503.10 through 503.13).

e. Practice standard criteria-related computations and analyses to develop plans and specifications including but
not limited to—

i. Hydrology/hydraulics.

ii. Hard copy of topographic survey and datum reference
ii. Interval/spacing.

iv. Capacity of terrace channel and storage area.

v. Seeding requirements

vi. Underground outlet capacity

vii. Vegetative outlet capacity and stability.

viii. Erosion control.

2. Provide written plans and specifications to the client that adequately describe the requirements to install the
practice and obtain necessary permits. As a minimum they must include—

A plan view of the layout of the terrace system.

Typical cross sections of the terrace(s).

Profile(s) or planned grade of the terrace(s).

Details of the outlet system.

Details of the inlet and profile(s) of the underground outlet if underground outlets are used.

Seeding requirements if needed.

Bill of materials needed for the construction.

Cost estimate

Quality assurance plan

j- Site-specific construction specifications that describe in writing the installation of the terrace system.

3. Operation and maintenance plan for the operator to follow. The minimum requirements to be addressed in the
written plan are—

a. Periodic inspections, especially immediately following significant runoff events.

ST@ o a0 TP

Prompt repair or replacement of damaged components.

Maintenance of terrace ridge height, channel profile, terrace cross sections and outlet elevations.

Removal of sediment that has accumulated in the terrace channel to maintain capacity and grade.

Regular cleaning of inlets for underground outlets; repair or replacement of inlets damaged by farm equipment;
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and removal of sediment around inlets to ensure the inlet remains the lowest spot in the terrace channel.

f.  Seasonal mowing, control of trees and brush, reseeding, and fertilizing, as needed, where vegetation is
specified.

g. Notification of hazards about steep slopes on the terraces.

4. Certification the design meets NRCS practice standard criteria and complies with applicable laws and regulations
(210-NEM, Part 505, Subpart A, “Introduction,” Section 505.0; and Subpart B, “Procedures,” Sections 505.10
through 505.12).

5. Design modifications during installation as required.

INSTALLATION

Deliverables

1.

Preinstallation conference with client and contractor.

2. \Verification that client has obtained required permits.
3. Staking and layout according to plans and specifications including applicable layout notes.
4. Installation inspection.
a. Verification of materials used (210-NEM, Part 512, Subpart C, “Evaluation of Construction Materials,”
Sections 512.20 through 512.23; and Subpart D, “Quality Assurance Activities,” Section 512.33)
Field inspections during construction
Record of inspection activities
d. Maintaining a job diary with the dates and record of inspections made, testing completed, instruction
provided to the contractor, etc., to document compliance with standards and specifications
5. Facilitate and implement required design modifications with client, permitting authority, funding agency, and
original designer.
6. Advise client and NRCS on compliance issues with all Federal, State, Tribal, and local laws, regulations, and
NRCS policies during installation.
7. Certification the installation process and materials meet design and permit requirements (210-NEM-505, Subpart
B, “Procedures,” Sections 505.10 through 505.12).
CHECK OUT

Deliverables

1.

As-Built Documentation

Extent of practice units applied

As-built drawings documenting critical elevations, grades, and changes from the design
Final quantities

Survey field notes

Job diary

Material compliance data

Photo of completed practice and any components

h. Practice location placed on the conservation plan map

Certification the installation meets NRCS standards and specifications and is in compliance with permits (210-
NEM-505, Subpart B, “Procedures,” Sections 505.10 through 505.12).

Progress reporting. Provide the following information to the NRCS field office servicing the relevant land unit for
entry into the Performance Results System (PRS):

a. Technical Service Provider name

Customer name

USDA program funding the practice (if known)

Location of work (state, county, conservation district, land tract identifier)
Land use of field where the practice was installed (cropland, etc.)

@ @000
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f.  NRCS practice name and quantity of practice installed in appropriate unit

REFERENCES

« USDANRCS. Field Office Technical Guide (eFOTG), Section IV, Conservation Practice Standard - Terrace, 600.

« USDANRCS. 2007. National Engineering Handbook (Title 210), Part 650, Chapter 7, Grassed Waterways.
Washington, D.C. https://directives.sc.egov.usda.gov/

« USDANRCS. 2011. National Engineering Handbook (Title 210), Part 650, Chapter 8, Terraces. Washington, D.C.
https://directives.sc.egov.usda.gov/

* USDA NRCS. 2016. National Environmental Compliance Handbook (Title 190). Washington, D.C.
https://directives.sc.egov.usda.gov/

« USDANRCS. 2017. National Engineering Manual (Title 210). Washington, D.C.
https://directives.sc.egov.usda.gov/

«  USDANRCS. 2018. National Cultural Resources Procedures Handbook (Title 190). Washington, D.C.
https://directives.sc.egov.usda.gov/
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

Operation & Maintenance Plan
Terrace (600)
Gradient Outlet

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Must be adopted to the Landowner’s construction site.

Expected Lifespan
The minimum expected lifespan of this practice is at least 10 years.

| agree to the following for the lifespan of the practice:

1. Correct and maintain the ridges to their original cross section and depth to allow adequate
control of the runoff.

2. Maintain the shape, depth, and designed channel grades to allow for adequate control of
runoff while maintaining safe velocities.

3. Remove accumulated sediment in the channel.

4. Remove any trees, brush, woody vegetation, sediment, or other obstructions from the
grassed waterway or outlet.

5. Maintain vegetative cover as outlined in Wisconsin Job Sheets 134, How to Establish and
Maintain Introduced Grasses and Legumes, and 135, How to Establish and Maintain Native
Grasses, Forbs and Legumes.

6. Follow the planned Resource Management Systems to reduce sediment in the channels,
grassed waterway, or outlets.

7. Do not install fences or other devices in the channels that can restrict the storm flow.
8. Additional Recommendations:

Cooperator’s signature: Date:

| have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:

NRCS Wi Page 1 of XX Month Year



Specific Site Requirements
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

Operation & Maintenance Plan
Terrace (600)
Underground Outlet

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Must be adopted to the Landowner’s construction site.

Expected Lifespan
The minimum expected lifespan of this practice is at least 10 years.

| agree to the following for the lifespan of the practice:

1. Remove debris from riser slots and orifice plate to prevent clogging of the underground
outlet system.

2. Do not install fence wire or other devices around the risers.
3. Do not remove the orifice plate as this will overload the underground outlet system.

4. Correct and maintain the ridges to their original cross section and depth to allow adequate
control of the runoff.

5. Maintain level ridges along the storage areas.

6. Maintain the shape, depth, and designed channel grades to allow for adequate storage of
runoff while maintaining safe velocities.

7. Remove accumulated sediment in the channels and storage areas.
8. Remove any trees, brush, sediment, or other obstructions from the outlet pipe area.
9. Replace damaged or missing animal guards.

10. Repair or replace any component of the underground outlet system that may be
damaged by equipment or storm events.

11. Maintain vegetative cover as outlined in Wisconsin Job Sheets 134, How to Establish and
Maintain Introduced Grasses and Legumes, and 135, How to Establish and Maintain Native
Grasses, Forbs and Legumes.

12. Follow the planned Resource Management Systems to reduce sediment accumulation
in the storage areas.
13. Additional Recommendations:

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:

NRCS Wi Page 1 of XX Month Year
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USD United States Natural Resources Conservation Service
ﬁ Department of

Agriculture

QUALITY ASSURANCE PLAN
Terrace (600)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

_Obtain copies of PERMITS, or documentation that they are not needed.

_Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS

DRAINAGE TILE. Document tile markings, verify meets Wisconsin Construction Specification 44 and
inch diameter.

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets drawing
WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets
requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type used and quantity.

EROSION CONTROL blanket material. Obtain a tag from the material or an invoice or product
brochure from the supplier.

CONSTRUCTION

STAKE the clearing limits. Trees to be left standing and uninjured will be marked on the trunks about
6’ above the ground surface.

OBSERVE that topsoil stripping and stockpiling is accomplished according to plans and Wisconsin
Construction Specification 2. Document the observation in the job diary.

LAYOUT the alignment of the terrace prior to excavation. Mark cuts on stakes if the contractor
requests the information. Place grade stakes every 100’ along alignment.

NRCS-WI QAP - Page 1 of 2 Month Year



SURVEY profile of drainage tile. Redline on as-built drawings.

INSPECT subgrade prior to topsoil placement. Survey cross sections and profile. Verify depth meets
drawing requirements. If different from design, re-design must be approved by someone with design
job approval authority or contractor must correct to meet the plans. Red-line on as-built drawings.

FINAL INSPECTION

Obtain final PROFILE AND CROSS-SECTIONS of completed terrace(s). Minimum is one cross-
section per design reach of terrace. Verify correct:
o Bottom Width — Planned bottom width is

Depth — Planned depth is
Top Width — Planned top width is
Channel Grade — Planned channel grade is
Side Slopes — Planned side slope is
Final Length of terrace(s). Record the |nformat|on in engineering field notes.

O o0 o0ooao

Verify a stable, adequate OUTLET. Document with a notation in the job diary. Take photograph.

Verify that all disturbed areas not to be cropped are FERTILIZED, LIMED, SEEDED AND
MULCHED. Note and record the date of seeding, note whether germination has occurred, note
orientation of seed rows (should be perpendicular to terrace). Document how seed was applied.
Document how mulch was stabilized.

Observe the INSTALLATION OF THE EROSION CONTROL blanket material; verify that
installation follows the construction specification, record observations in engineering field notes.

Document installed quantities (payment units) of the practices. Note: Financial assistance programs
may have payment units different than the e-FOTG conservation practice standards reporting units.

Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my
project.

Landowner’s Signature: Date:

NRCS-WI QAP - Page 2 of 2 Month Year



USDA

_ United States Department of Agriculture 608-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
SURFACE DRAIN, MAIN OR LATERAL

CODE 608

(ft)

DEFINITION

An open drainage ditch for moving the excess water collected by a field ditch or subsurface drain to a safe
outlet.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

* To convey excess surface or shallow subsurface water from a field ditch to a safe outlet.
» To convey excess subsurface water from a subsurface drain to a safe outlet.

CONDITIONS WHERE PRACTICE APPLIES

This standard applies to ditches that receive and convey drainage water from surface and subsurface
drains.

This standard does not apply to collection of water from the surface or subsurface of the field. Use
Conservation Practice Standard (CPS) Code 607, Surface Drain, or Code 606, Subsurface Drain, for
those functions.

CRITERIA

General Criteria Applicable to All Purposes

Plan, design and construct a surface drain, main or lateral to comply with all Federal, State, Tribal and
local laws, rules and regulations. Apply measures that are compatible with improvements planned or
being carried out by others.

If wetlands are present, complete an appropriate wetland determination per established procedures.

Drainage requirements
Locate and design mains and laterals to serve as integral parts of a surface or subsurface drainage
system that meets the conservation and land use needs.

Capacity

Size the ditch capacity to provide for the removal of excess water, based on climatic and soil conditions
and the needs of crops. Base the design capacity of the ditch on the watershed area; the topographic,
soil, and land use information; and use of the appropriate drainage curves or coefficients.

Information on drainage curves may be found in NRCS National Engineering Handbook (NEH), Part 650,
Engineering Field Handbook (EFH), Chapter 14, Water Management (Drainage). Typically, surface drain
depths are designed to carry drainage flow only without entrenching storm discharges which could

NRCS reviews and periodically updates conservation practice standards. To obtain the current NRCS. WI

version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

November 2024
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608-CPS-2

destabilize the channel. Storm discharges are allowed to flow out-of-bank or on the second stage of a
two-stage ditch.

In irrigated areas, the capacity analysis will include the effect of irrigation water deliveries, irrigation canal
or ditch losses, soil stratification and permeability, deep percolation losses, field irrigation losses,
subsurface drain discharge, and quantity of surface water to be carried by the drainage ditch.

Whether the outlet is by gravity flow or by pumping, design the outlet to be sufficient for the quantity and
quality of water conveyed.

Protect the structural integrity and flow capacity of existing structures such as bridges or culverts within
the system.

Hydraulic grade line

Determine the hydraulic grade line for drainage ditch design from control points, including elevations of
significant low areas served by the ditch and hydraulic grade lines of any tributary ditches and the outlet.
Set the hydraulic grade line of the ditch low enough to provide positive drainage into the ditch during the
design flow event, plus calculated freeboard, or a minimum of 0.5 feet.

Account for the effects of hydraulic losses caused by culverts, bridges, or other obstructions in the channel
section in the design. Design culverts and bridges with sufficient hydraulic capacity and depth to satisfy
drainage needs and to minimize obstruction to flow. Use NRCS CPS, Stream Crossing (Code 578).

Depth

Design the drainage ditch deep enough to allow for normal siltation. For a ditch that serves as an outlet for
subsurface drains, design for a normal water surface at or below the invert of the outlet end of the drain.
The normal water surface is the elevation of the usual base flow during the growing season. Where site
conditions allow, design the flow line elevation of the main or lateral to be at least 1 foot lower than the
invert elevations of subsurface drains or field ditches that outlet into the main or lateral.

Cross section

Design the ditch cross section to meet the combined requirements of capacity, limiting velocity, depth, side
slopes, bottom width, and, if needed, allowances for initial sedimentation, all below the design hydraulic
grade line. Design side slopes based on site conditions to be stable and meet maintenance requirements.

Where a low-flow or two-stage channel is planned, use the design process in NRCS National Engineering
Handbook (NEH), Part 654.1005.

Side slope limits for specific soils and/or geologic materials in the main or lateral shall be no steeper than
those recommended for ordinary conditions in NRCS NEH, Part 650, Engineering Field Handbook,
Chapter 14, Section 650.1412 (d). Account for side-slope stability during rapid drawdown conditions in the
design.

Velocity

Ensure stability of the ditch bottom and side slopes. Base the maximum permissible design velocity, or
maximum permissible stress, on site conditions. Avoid potential for excessive sedimentation accounting
for the soils and sediment delivery amount for the particular location. Without site specific information, the
minimum design velocity is 1.4 feet per second.

The velocity for newly constructed channels with drainage areas in excess of 1 square mile must meet the
stability requirements specified for the CPS Code 582, Open Channel.

Use Manning’s equation to determine the design velocity. Select Manning’s n value based on channel
hydraulic radius, channel alignment, an aged channel condition, and probable vegetative growth expected
under normal maintenance. Unless special site studies are available to justify other values, use the
appropriate Manning’s n factor in NRCS NEH, Part 650, Engineering Field Handbook, Chapter 14, Section
650.1412, or in the local drainage guide, to determine the required design capacity.

NRCS, WI
November 2024



608-CPS-3

Berms and spoil banks
Locate adjacent berms at a safe distance from the drain and shape berm-side slopes as required to:

* Provide access for maintenance equipment; eliminate the need for moving spoil banks in the future;

* Provide for work areas and facilitate spoil bank spreading; prevent excavated material from
washing or rolling back into ditches; and

* Lessen sloughing of ditch banks caused by heavy loads near the edge of the ditch banks.
Spread spoil material as soon as practical in accordance with NRCS CPS, Spoil Disposal (Code 572).

Where spoil material is placed along the ditch rather than spread over adjacent fields, ensure that the
spoil banks have stable side slopes. Make provision to convey water flows through the spoil bank and into
the ditch without causing serious erosion. Maximum berm height is 3 feet above original ground. Minimum
berm width is shown in table 1.

Table 1 - Minimum berm width as a function of ditch depth

Ditch depth (ft) Minimum berm width (ft)
<6 8

6-8 10

>8 15

Related structures and ditch protection

Protect drainage mains and laterals against erosion where surface water or shallow ditches enter deeper
ditches. Use suitable measures such as chutes, drop structures, pipe drops, grassed waterways, critical
area planting, filter strips, or specially graded channel entrances to minimize side inlet erosion. Use grade
control structures, bank protection, or other suitable measures if necessary to reduce velocities and
control erosion. Grade control structures must meet the criteria in NRCS CPS Code 410, Grade
Stabilization Structure.

Protect structures from washout by flows exceeding design capacity.

Design each structure for an open-ditch system according to NRCS standards for the kind of structure and
type of construction used.

Provide a travel way if needed for movement and operation of equipment required for maintenance of the
channel.

Channel vegetation

Establish vegetation according to CPS Code 342, Critical Area Planting. If natural revegetation will
adequately control erosion, provide documentation regarding the time for establishment of protection and
needed efforts to control invasive species.

CONSIDERATIONS

When planning this practice, consider—

*  The use of a low-flow or two-stage channel design.
* Impacts of sedimentation downstream.

» Possible damages above or below the point of discharge that might involve legal actions or other
offsite impacts.

» Potential impacts on wetlands.
* Impacts on cultural resources.
*  Use of riparian buffers, filter strips, and fencing.

NRCS, WI
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608-CPS-4

» Potential water quality effects of soluble pollutants and sediment-attached pollutants.
* Impacts to wildlife.
* Impacts of invasive species movement and establishment through the drainage network.

PLANS AND SPECIFICATIONS

Prepare plans and specifications for constructing the drainage main or lateral in keeping with this standard
and describing the requirements for constructing the practice to achieve its intended purpose.

The owner or operator is responsible for securing all required permits or approvals and for performing in
accordance with such laws and regulations. The landowner and/or contractor is responsible for locating all
buried utilities in the project area, including drainage tile and other structural measures.

Plans and specification shall include, but not limited to—

» Typical cross sections of the lateral.

* Grade of drains.

e Spacing of drains.

e Location of drains.

*  Detail of structures.

»  Vegetative requirements, if applicable.
*  Qutlet protection if needed.

OPERATION AND MAINTENANCE

Provide a site-specific operation and maintenance plan to the landowner or operator before the practice is
installed.

Include guidance in the plan for the routine maintenance and operational needs of the drainage ditch.
Include guidance on periodic inspections and post-storm inspections to detect and minimize damage to
the drain.

REFERENCES

USDA NRCS National Engineering Handbook (NEH), Part 650, Engineering Field Handbook, Chapter 14,
Water Management (Drainage).

USDA NRCS National Engineering Handbook (NEH), Part 654, Stream Restoration Design, Chapter 10,
Two-Stage Channel Design.

NRCS, WI
November 2024



USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

STATEMENT OF WORK
Surface Drain Main or Lateral (608)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design Survey — The following information should be obtained and recorded in the field notes:
a. Profile and cross-sections along centerline
b. Topographic information of outlet (if required for a structure)
c. Site soils data
2. Design Data — The following information should be recorded in the design documentation.
Hydrology of the drainage area
Analysis of site soils data
Hard copy of topographic survey and datum references
Hydraulic computations - consider need for methods for discharging low prolonged flows
Outlet design (structural - vegetated etc.)
Vegetation requirements
Seed bed preparations
Seeding requirements
Quantity computations
j- O&M Plan
k. Cost estimate
[.  Quality assurance plan

3. Drawings and Specifications — The conservation practice standard may contain a list of required items for inclusion
in the plans and specifications. Typical contents include:

a. Location map

A plan view of the layout of the surface drain, main or lateral
Typical cross section of the surface drain, main or lateral
Profile(s) of the surface drain, main or lateral

Disposal requirements for excess soil material

Construction and material specifications

Vegetative establishment requirements

Quantities

i.  Quality assurance plan

4. Certification that the design meets practice standard criteria and complies with applicable laws and regulations
(NEM Part 505, Non-NRCS Engineering Services)

INSTALLATION

Deliverables

S@ o a0 TP

Te@ o a0 T

1. Documentation of pre-construction conference with client and contractor
2. \Verification that client has obtained required permits
3. Layout Survey Notes — The following information should be recorded in the field notes:

November 2024 1



a. Centerline and slope stakes
b. Grade and alignment stakes for outlet

4. Compliance Checks — The complexity of the project will dictate the need for compliance checks during
construction. All surveyed compliance checks shall be recorded in the field notes. Narratives of compliance
checks shall be entered on a sheet in the field notes or the job diary. Compliance checks should include:

Centerline profile

Cross sections

Material requirements according to the construction plan
Alignment, measurements and elevations of any outlet structure
Adequacy of vegetation establishment

Maintaining a job diary with the dates and record of inspections made, testing completed, instruction
provided to the contractor, etc., to document compliance with standards and specifications

5. Facilitate, implement, and document design modifications with client, original designer, permitting and funding
agencies

6. Advise client/NRCS on compliance issues with all federal, state, tribal, and local laws, regulations and NRCS
policies during installation

7. Certification that the installation process and materials meet design and permit requirements

CHECK OUT

-0 Qo0 TP

Deliverables
1. As-Built Documentation — As-Built documentation shall include:
As-Built drawings showing all significant changes in linear measurements, alignment, or design changes.
The final quantities must be shown on the as-built drawing
Signed statement that the installed practice meets NRCS standards and specifications
Survey field notes
Job diary
Material compliance data
Photo of completed practice and any components
Practice location placed on the conservation plan map

2. Provide the following information to the NRCS field office servicing the relevant land unit for entry into the
Performance Results System (PRS):

a. Technical Service Provider name
Customer name

Te@ e o0 T

USDA program funding the practice (if known)

Location of work (state, county, conservation district, land tract identifier)
Land use of field where the practice was installed (cropland, etc.)

NRCS practice name and quantity of practice installed in appropriate unit

REFERENCES

-0 oo0CT

«  WI NRCS Field Office Technical Guide (eFOTG), Section IV, Conservation Practice Standard 608, Surface Drain,
Main or Lateral

* NRCS National Engineering Manual (NEM) and Wisconsin Supplements
* NRCS National Environmental Compliance Handbook
* NRCS Cultural Resources Handbook

* NRCS National Engineering Handbook, Part 650, Engineering Field Handbook (EFH) and Wisconsin
Supplements

* NRCS Technical Release 55, Urban Hydrology for Small Watersheds (TR-55)

November 2024 2



USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

Operation & Maintenance Plan
Surface Drain, Main or Lateral (608)

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)
Must be adopted to the Landowner’s construction site.

Expected Lifespan
The minimum expected lifespan of this practice is at least 20 years.

| agree to the following for the lifespan of the practice:

1. Remove trash and debris at the riser or inlet and at the junction of the riser and conduit.
2. Repair any scour areas around the riser or inlet crest.
3. Remove any trees, brush, or other obstructions at the outlet of the conduit.
4. Do not install any device at the riser or inlet that could decrease the flow in the conduit.
5. The structure will be inspected annually and after heavy rains. All debris will be removed. All
eroded areas will be repaired immediately.
6. Brush and trees will be controlled by cutting and/or spraying with proper chemicals.
7. Additional Recommendations:
Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:

NRCS Wi Page 1 of XX Month Year



Specific Site Requirements
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USD United States Natural Resources Conservation Service
ﬁ Department of

Agriculture

QUALITY ASSURANCE PLAN
Surface Drain Main or Lateral (608)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

_Obtain copies of PERMITS, or documentation that they are not needed.

_Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS

ROCK RIPRAP MATERIAL. Verify that the material meets the soundness requirements in
Wisconsin Construction Specification 9. Obtain a document for the case file or record
observations in writing. Verify the gradation according to section 4 of Wisconsin Construction
Specification 9; attach gradation spreadsheet.

INLET STRUCTURE. Verify that the material meets the requirements in Wisconsin
Construction Specification . Take photograph and record observation in the job diary.

PIPE MATERIALS. Verify that the material meets the requirements in the construction plan
and Wisconsin Construction Specification ; record observations in the job diary and take
photographs.

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets drawing
WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets
requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type used and quantity.

CONSTRUCTION

STAKE the clearing limits. Trees to be left standing and uninjured will be marked on the trunks about
6’ above the ground surface.

NRCS-WI QAP - Page 1 of 2 September 2021



OBSERVE that topsoil stripping and stockpiling is accomplished according to plans and Wisconsin

Construction Specification 2. Document the observation in the job diary.

Verify that EXCAVATED MATERIALS are used, spoiled, or disposed according to sections 2 and 3
of Wisconsin Construction Specification 2. Document the observation in the job diary.

STAKE the location and grades of the INLET STRUCTURE AND PIPE. Be familiar with
SECTION 4 of WISCONSIN CONSTRUCTION SPECIFICATION 2. Record the staking

notes in the engineering field notes.

OBSERVE THE INSTALLATION AND BACKFILL OF THE INLET STRUCTURE, anti-

seep collars, pipe, and pipe support. REQUEST EXPERIENCED HELP with inspection, if
needed. Obtain photographs and diary notations.

FINAL INSPECTION

Obtain FINAL SHOTS ON STRUCTURE. Record:

]

O o oo

Inlet Invert — Planned elevation is

Outlet Invert — Planned elevation is

Length — Planned length is

Diameter / dimensions — Planned structure diameter / dimensionsis_

Other pertinent dimensions and elevations. Record the information in engineering field notes
and red-line on the as-built plans.

Verify that all disturbed areas not to be cropped are SEEDED, FERTILIZED, LIMED, AND
MULCHED. Document seeding date.

Verify a stable, adequate OUTLET. Document with a notation in the engineering field notes at the
outlet station. Photographs are recommended.

Verify that the TRASH RACK is in place.

Document installed quantities (payment units) of the practices. Note: Financial assistance programs
may have payment units different than the e-FOTG conservation practice standards reporting units.

Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my

project.

Landowner’s Signature: Date:

NRCS-WI
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USDA

_ United States Department of Agriculture

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
WATERING FACILITY

CODE 614

(no)

DEFINITION

A watering facility stores or provides drinking water to livestock or wildlife.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

e Supply daily water requirements.
e Improve animal distribution.
¢ Provide a water source that is an alternative to a sensitive resource.

CONDITIONS WHERE PRACTICE APPLIES

614-CPS-1

This practice applies to all land uses where there is a need for a watering facility for livestock or wildlife,
where there is a source of water that is adequate in quantity and quality for the purpose, and where soils

and topography are suitable for a facility.

This practice is not intended for constructed earthen embankment or excavated ponds. For ponds, refer to

NRCS Conservation Practice Standard (CPS) Pond (Code 378).

CRITERIA

General Criteria Applicable to All Purposes

All planned work must comply with Federal, State, Tribal, and local laws and permit regulations. The
landowner is responsible for obtaining any permits or documenting that no permits are required.

Capacity

Identify the type of livestock or wildlife that will be the primary users of the facility. If the watering facility
will supply water to different species of animals, provide sufficient water to meet the sum of the seasonal

high daily water requirements for all of the animals.

Refer to the NRCS National Range and Pasture Handbook (Title 190), Subpart H, “Livestock Nutrition,
Husbandry, and Behavior,” or university publications for information on livestock water quantity and
quality requirements. For wildlife, base water quantity and quality requirements on targeted species

needs.

User needs

Design the watering facility so that access is adequate to accommodate the number of animals that will be
drinking at the same time. Include design elements to meet the specific needs of the primary users.
Include specific design needs such as antler size, species, and ingress and egress requirements.

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.
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Materials and appurtenances

Construct the watering facility from durable materials that meet or exceed the lifespan of the practice.
Follow NRCS design procedures for the selected materials. Use industry standards where NRCS
procedures do not exist.

Stabilization of disturbed areas

Stabilize areas disturbed by construction in accordance with the planned use of the facility. Use the criteria
in NRCS CPS Critical Area Planting (Code 342) to establish vegetation. If establishment of vegetation is
precluded by site conditions, use the criteria in NRCS CPS Mulching (Code 484), as appropriate.

Troughs and Tanks

Capacity

Design troughs and tanks with the storage volume necessary to provide water between periods of
replenishment. To determine the storage volume, use the availability of water, replenishment rate,
location, and planned operation.

Location

Locate the watering facility to meet the needs of the managed livestock or wildlife species. Select a site
that will promote even grazing distribution and reduce grazing pressure on sensitive areas. Where multiple
watering facilities are planned, place the watering facilities at distances that are appropriate for the given
topography, climate, and species that will be managed. Locate the watering facility away from streams,
ponds, or riparian areas to minimize the chance of contamination.

Locate the watering facility to minimize erosion problems caused by animal traffic on steep topography.
When a watering facility is installed adjacent to a well, provide positive drainage away from the well head.

Foundation

Install the watering trough or water storage tank on a firm, level foundation that will not settle differentially.
Examples of suitable foundation materials are bedrock, concrete, compacted gravel, and stable, well-
compacted soils. Where necessary, prepare the foundation by removal and disposal of materials that are
not adequate to support the design loads.

Anchor or brace the watering facility as needed to prevent overturning by wind and animals, or as required
by the watering facility manufacturer.

Tanks

Analyze the foundation conditions and provide a design that will ensure the stability of the storage tank.
For a vertical storage tank with a tank height greater than the tank diameter, also analyze the potential for
overturning and identify the anchoring requirements.

Use NRCS design procedures or manufacturer’s guidelines to ensure that buried tanks will withstand all
earth and vehicle loads anticipated for the site.

Stabilization

For a permanent trough, protect the area around the watering facility where animal concentrations or
overflow from the watering facility will cause resource concerns. Use NRCS CPS Heavy Use Area
Protection (Code 561) to design the protection.

For a portable facility, either stabilize as mentioned above or move the trough when needed to prevent
damage from animal concentrations.

Appurtenances

Use the criteria in NRCS CPS Livestock Pipeline (Code 516) to select the components needed to attach
the water supply to the trough. Include backflow prevention devices or an air-gap on facilities connected to
wells or to domestic or municipal water systems. If an air-gap is used, it must be at least twice the inside
diameter of the supply pipe or valve opening, or 1 inch, whichever is greater.
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When an overflow pipe is included in the design, protect the outlet from damage and provide a stable
outlet for the overflow. Direct overflow from the trough to another beneficial use or to the original
watercourse, if possible.

Where water is supplied under pressure to the watering facility, use an automatic water level control or
float valve to control the flow of water to the facility to reduce energy use and prevent overflows.

As needed, install a float valve on a gravity-fed trough to avoid draining the water source.
Protect valves and controls from damage by livestock, wildlife, freezing and ice.

Escape features
For sites east of the 100th meridian, install escape features where local knowledge and experience
indicate that wildlife may be at risk of drowning.

An effective escape device must—

* Touch the inside wall of the tank or trough.

* Reach from the rim to the bottom of the trough or tank.

» Be firmly secured to the trough or tank.

*  Be built of durable material with a rough surface that animals can grip.
* Have a slope no steeper than 45 degrees.

* Be located to cause minimal interference with livestock.

Provide one escape device for every 30 linear feet of rim.

Refer to Bat Conservation International’s “Water for Wildlife—A Handbook for Ranchers and Range
Managers” (Taylor and Tuttle, 2012) for additional information on escape features.

Watering ramps

Where livestock or wildlife will drink directly from a pond or stream, use a watering ramp to provide
stabilized access to the water. Evaluate existing and proposed fences, grazing patterns, shoreline slope,
and water depth when choosing the optimum location for the ramp.

Width
Make the ramp wide enough to accommodate the expected usage.

Length
Extend the ramp into the stream or pond far enough to achieve the desired depth.

Surface drainage
Divert surface runoff from the approach to the ramp.

Slope
Make the slope of the watering ramp consistent with planned animal usage but not steeper than 3

horizontal to 1 vertical (3:1).

Side slopes
Make all side slope cuts and fills stable for the soil materials on the site. Make the side slope cuts or fills in

soil materials no steeper than 2 horizontal to 1 vertical (2:1). Make rock cuts or fills no steeper than 1.5
horizontal to 1 vertical (1.5:1).

Foundation
Where necessary, prepare the foundation by removal and disposal of materials not adequate to support
the design loads.
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Surface material
Use the criteria in NRCS CPS Heavy Use Area Protection (Code 561) to design the ramp surface. The
selected material must be of adequate quality to withstand underwater conditions.

Access
Use fencing or other barriers to delineate the boundaries of the ramp. Barriers must be of sufficient size,
strength, and quality to meet the intended use of the facility.

Ramps in streams

If there is a need to provide a stream crossing in conjunction with a watering facility, use the criteria in
NRCS CPS Stream Crossing (Code 578) for the design and construction of ford crossings, except as
noted above in Watering Ramps.

Locate the watering ramp so that it does not impede the movement of aquatic organisms in the stream.

Ramps in ponds

Extend the ramp into the pond until a minimum water depth of 3 feet is reached, measured from the
design normal water level. Where the pond depth is greater than 3 feet at the ramp location, excavate the
ramp into the pond bank or use other means to provide a stable base at the lower end. Extend the ramp a
minimum of 0.5 feet above the normal water level.

Fencing

Use criteria found in NRCS CPS Fence (Code 382) for the design and construction of fences associated
with the watering facility. Ensure designs that allow safe ingress and egress for area wildlife species. To
protect species that access water by skimming across the surface, make fencing materials highly visible
with appropriate openings. Add permanent streamers or coverings to wire fences that extend across a
watering facility to make them more visible to skimmers.

CONSIDERATIONS

General Considerations

Consider the implementation of NRCS CPS Prescribed Grazing (Code 528) when installing a watering
facility to address water quality and animal distribution resource concerns.

When possible, locate the watering facility away from streams, ponds, or riparian areas to minimize
chance of fecal contamination or surface pollution.

Consider the quality of the water provided to the watering facility and the effects on animal health, animal
production, water intake, and feed and forage consumption.

Not all species need or benefit from supplemental water. Consider impacts to both target and nontarget
wildlife species before installation of a watering facility. Observed or documented use of a facility by
wildlife does not necessarily indicate net benefits. Introducing a new water source within an ecosystem
can have effects such as the concentration of grazing, predation, entrapment, drowning, disease
transmission, and expansion of the wildlife populations beyond the carrying capacity of the available
habitat. Providing a water source for wildlife could enhance the habitat for species that compete with or
prey on at-risk species.

Consider designing the facility to benefit wildlife. Such designs would include providing ground-level
access to water for species that cannot use raised structures, such as troughs. Ground-level access can
be provided through creation of an overflow collection area or a secondary ground-level water source.
Depending on the target species, planners may want to consider protecting these areas using suitable
fencing (marked as needed) that excludes livestock and larger wildlife species while allowing access of
the site to small ground-dwelling species.
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Wildlife populations within desert or arid regions of the country can become dependent on supplemental
watering facilities. Consideration should be given to maintaining year-round water even if livestock are not
present.

Consider disease transmission prevention at watering facilities. Consider suitable controls/treatments for
local water-transmissible diseases and parasites.

When windmill, solar, or other potentially unreliable power sources are used, consider supplying additional
daily water storage volume (3-5 days), a battery backup system, or an alternate water source.

Consider the effects of water development on the balance or budget of water resources in the area of the
new project. In some settings, this could be important and may result in effects to adjacent or associated
habitats and species.

If there is the potential for small livestock, such as lambs or skids, to fall into the trough, provide a ledge or
similar structure in the trough to provide an escape route or provide a second trough that has a shorter
height.

Debris and algae can collect in watering facilities resulting in the need for frequent cleaning. Covers that
shade the facility and reduce debris from falling into the facility, while still allowing animal access, will keep
the water cooler, cleaner, and more palatable to animals.

Where debris or algae is a problem, consider increasing pipe sizes for inlets and outlets or installing a
feature such as an inverted elbow at the inlet to the overflow pipe to reduce the chances of clogging.
Consider installing a method to completely drain the watering facility to increase the ease of maintenance.
Protect the drain outlet from erosion.

Consider installation of a permanent means of ingress and egress for maintenance of a storage tank,
where needed.

Additional Considerations for Watering Ramps
Where livestock exclusion from a stream is part of the planned installation, consider installing a watering
ramp that can be used if emergency access to water is needed. Use a gate to restrict access to the ramp.

The slope of the ramp can influence animal behavior. Steeper slopes tend to discourage loitering in the
ramp area.

Select a surface material for the ramp that will discourage loitering, but still provide a stable footing. The
larger stone will make the hoof contact slightly uncomfortable.

Avoid locating watering ramps in shady places, where possible, to discourage loitering.

Where possible, extend the fence completely across the stream. Use swinging gates to restrict animal
movement.

PLANS AND SPECIFICATIONS

Provide plans and specifications that describe the requirements for applying this practice to achieve its
intended purpose. As a minimum, include—

* A map or aerial photograph showing the locations of the facilities and any associated pipelines.
»  Special conditions for access, as needed.
* Foundation stability requirements.

»  Site-specific detail drawings showing the facility size, dimensions, and necessary appurtenances
(foundations, pipes and valves, escape features, anchoring, outlet stabilization and protection, etc.).

* Requirements for stabilization of any areas disturbed by the installation of the facility.
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* Fencing, as needed.
e Materials and quantities.
»  Construction specifications describing the installation of the facility.

OPERATION AND MAINTENANCE

Prepare an operation and maintenance plan and review it with the operator. The plan will describe the
actions that must be taken to ensure the facility functions properly for its design life. As a minimum,
include—

* Regularly checking for damage to the facility. Check for leaks, site erosion, and damage to fences,
heavy use areas, and appurtenances associated with the watering facility. Repair or replace
damaged components as needed.

*  Checking the performance of the automatic water level device, if present.

»  Ensuring that the outlet pipe, if present, is freely operating and is not causing erosion.

* Cleaning the facility as needed.

*  Monitoring and maintaining the facility to ensure that there is adequate inflow and outflow.

* Preparing the facility for winter as dictated by the climate. This may include draining supply pipes,
emptying tanks, or ensuring that float valves will not be damaged by ice.

* For a portable facility, the plan for moving the facility and for monitoring/repair of the areas around
the facility.
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STATEMENT OF WORK
Watering Facility (614)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design documentation that demonstrates the criteria in the NRCS conservation practice standard have been met
and are compatible with other planned and applied practices. Include—

a. ldentification of client needs, documentation of discussion with client, and a recommended method of
resolution

Practice purpose(s) as identified in the conservation plan

Location of planned practice installation shown on a farm or ranch plan map
Topographic information

List of required permits to be obtained by the client

Impacts on adjacent properties and structures

Certification of compliance with NRCS National and State utility safety policy (National Engineering Manual
(NEM) (Title 210), Part 503, Subpart A, “Engineering Activities Affecting Utilities,” Sections 503.0 through
503.6).

h. Practice standard criteria-related computations and analyses to develop plans and specifications including but
not limited to—

i. System capacity

ii. Water quantity and quality evaluation for the intended purpose
iii. Livestock numbers and water requirements

iv. Hard copy of topographic survey and datum references

v. Volume and frequency of watering

vi. Design of watering facility components

vii. Design of water supply conveyance

viii. System appurtenance requirements (i.e. heavy use area protection)
ix. Component material requirements

x. Wildlife escape features

xi. Quantity computations

xii. Cost estimate

xiii. Climatic considerations (e.g., freezing)

2. Written plans and specifications, including sketches and drawings, that adequately describe the requirements to
install the practice and to obtain necessary permits. Typical contents include:

a. Location map

Plan view of the system layout
Watering facility dimensions/volume
Water supply components

Water conveyance components
Appurtenances details

Profiles and cross sections
Vegetation requirements
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i. Specifications for materials and installation
j- Quantities

3. Design report as appropriate (210-NEM, Part 511, Subpart B, “Documentation,” Section 511.11).

4. Quality assurance plan (210-NEM, Part 512, Subpart D, “Quality Assurance Activities,” Sections 512.30 through
512.33).

5. Operation and maintenance plan.

6. Certification the design meets NRCS standards and specifications and follows applicable laws and regulations
(210-NEM, Part 505, Subpart A, “Introduction,” Section 505.0; and Subpart B, “Procedures,” Sections 505.10
through 505.12).

INSTALLATION

Deliverables

1.

Preinstallation conference with client and contractor.

2. \Verification that client has obtained required permits.
3. Staking and layout according to plans and specifications including applicable layout notes.
4. Installation inspection.
a. Actual materials used (210-NEM, Part 512, Subpart C, “Evaluation of Construction Materials,” Sections
512.20 through 512.23 and Subpart D, “Quality Assurance Activities,” Section 512.33)
Inspection records
Document compliance with quality assurance plan
d. Maintaining a job diary with the dates and record of inspections made, testing completed, instruction
provided to the contractor, etc., to document compliance with standards and specifications
5. Facilitate and implement required design modifications with client, permitting authority, funding agency, and
original designer
6. Advise client/NRCS on compliance issues with all Federal, State, Tribal, and local laws, regulations and NRCS
policies during installation
CHECK OUT
Deliverables
1. As-built documentation. As-Built documentation shall include:
a. As-Built drawings showing all significant changes in linear measurements, alignment, or design changes
b. The final quantities must be shown on the as-built drawing
c. Signed statement that the installed practice meets NRCS standards and specifications
d. Survey field notes
e. Job diary
f.  Material compliance data
g. Photo of completed practice and any components
h. Practice location placed on the conservation plan map
i. Extent of practice units applied
2. Certification the installation meets NRCS standards and specifications and follows permits (210-NEM, Part 505,
Subpart B, Sections 505.10 through 505.12).
3. Progress reporting. Provide the following information to the NRCS field office servicing the relevant land unit for

entry into the Performance Results System (PRS):

a. Technical Service Provider name

Customer name

USDA program funding the practice (if known)

Location of work (state, county, conservation district, land tract identifier)
Land use of field where the practice was installed (cropland, etc.)

®aovCT
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f.  NRCS practice name and quantity of practice installed in appropriate unit

REFERENCES
*  Wisconsin NRCS. Field Office Technical Guide (eFOTG), Section IV, Conservation Practice Standard - Watering
Facility, 614.

* USDA NRCS. 2016. National Environmental Compliance Handbook (Title 190). Washington,
D.C.https://directives.sc.egov.usda.gov

« USDANRCS. 2017. National Engineering Manual (Title 210). Washington,
D.C.https://directives.sc.egov.usda.gov

» USDA NRCS. 2018. National Cultural Resources Procedures Handbook (Title 190). Washington,
D.C.https://directives.sc.egov.usda.gov
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Operation & Maintenance Plan
Watering Facility (614)

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Must be adopted to the Landowner’s construction site.

Expected Lifespan
The minimum expected lifespan of this practice is at least 10 years.

| agree to the following for the lifespan of the practice:

1. Make sure all valves, floats, overflows, and drains are in good working conditions. Repair
damaged components as necessary.

2. Install and maintain fences as needed to prevent livestock damage to the
system and appurtenances.

3. Maintain the area adjacent to the tank in a stable, well-drained condition to prevent rutting,
ponding, and erosion from livestock use. Maintain surface treatment

4. Maintain a minimum cover over all pipelines and drain lines.

5. Check for and remove debris, algae, sludge, or other materials in the trough which may
restrictthe inflow or outflow system.

6. Immediately repair any vandalism, vehicular or livestock damage to system and appurtenances.
7. Check for leaks and repair immediately.

8. Winterize trough by emptying or adding material in storage area to allow for ice expansion
without damage.

9. Maintain escape ramp for birds and small animals.
10. Additional Recommendations:

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:
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QUALITY ASSURANCE PLAN
Watering Facility (614)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

Obtain copies of PERMITS, or documentation that they are not needed.

Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS
TANK MATERIAL. Verify that the material meets the requirements in the construction plan and
Wisconsin Construction Specification ; record observations in the job diary and take
photographs.

PIPE MATERIALS. Verify that the material meets the requirements in the construction plan
and Wisconsin Construction Specification ; record observations in the job diary and take
photographs.

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets drawing
WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets
requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type used and quantity.

CONSTRUCTION

STAKE the clearing limits. Trees to be left standing and uninjured will be marked on the trunks about
6’ above the ground surface.

STAKE the location of the watering facility and set flags or stakes to mark the footprint for topsoil
stripping. Record the staking notes in the engineering field book.
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OBSERVE that topsoil stripping and stockpiling is accomplished according to plans and Wisconsin
Construction Specification 2. Document the observation in the job diary.

Verify that EXCAVATED MATERIALS are used, spoiled, or disposed according to sections 2 and 3
of Wisconsin Construction Specification 2. Document the observation in the job diary.

STAKE the location and grades of the PIPE. Record the staking notes in the engineering field
notes.

FINAL INSPECTION

Obtain FINAL SHOTS ON WATERING FACILITY. Record:
o Length — Planned length is
o Diameter / dimensions — Planned structure diameter / dimensions is
o Other pertinent dimensions and elevations. Record the information in engineering field notes
and red-line on the as-built plans.

VERIFY an adequate air gap or back flow prevention apparatus is installed. Document with a notation
in the engineering field notes. Photographs are recommended.

VERIFY automatic water level control device or float valve is properly operating. Document with a
notation in the engineering field notes.

Verify that all disturbed areas not to be cropped are SEEDED, FERTILIZED, LIMED, AND
MULCHED. Document seeding date.

Document installed quantities (payment units) of the practices. Note: Financial assistance programs
may have payment units different than the e-FOTG conservation practice standards reporting units.

Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my
project.

Landowner’s Signature: Date:
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_ United States Department of Agriculture

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
UNDERGROUND OUTLET

620-CPS-1

CODE 620
(ft)
DEFINITION
A conduit or system of conduits installed beneath the ground surface to convey surface water to a suitable
outlet.
PURPOSE

This practice is used to accomplish one or more of the following purposes:

* Prevent concentrated flow erosion.
* Manage flooding and ponding.
* Maintain water quality.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies where—

* Removal of surface water is necessary.

* An outlet is needed for a terrace, diversion, water and sediment control basin, or similar practices.
*  Removal of stormwater collected by roof runoff structures or similar practices is necessary.

* Asurface outlet is impractical because of stability problems, topography, climatic conditions, land

use, or equipment traffic.

CRITERIA

General Criteria Applicable to All Purposes

Plan, design, and construct the underground outlet to meet all Federal, State, Tribal, and local regulations.

Capacity

Base the design capacity of the underground outlet on the requirements of the structure or practice it
serves. An underground outlet can function as the only outlet for a structure or in conjunction with other

types of outlets.

Design the outlet so the water storage time does not exceed the inundation tolerance of the planned

crops, vegetation, or works of improvement.

Design the underground outlet to account for anticipated water surface conditions at the outlet during

design flow.

Flood routing techniques may be used to determine the relationship between flooding duration,
underground release rate, and basin storage volume. Refer to the flood routing tables in Terrace (CPS

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.
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600) or Water and Sediment Control Basin (CPS 638) for the routed inflow, outflow, and storage
relationships for these structures.

Underground outlets can be designed for either pressure or non-pressurized (open channel) flow.
Underground outlets for Terrace and Water and Sediment Control Basins are typically non-pressurized
flow.

Design all pipes and joints in pressure systems to withstand the design pressure, including surges and
vacuum. Provide a ventilation riser at all transitions from pressurized flow to non-pressurized flow to
prevent vacuum collapse in the pipeline. For non-pressurized, flow systems, use a flow-restricting device
such as an orifice or weir to limit flow into the conduit or choose conduit sizes that are large enough to
prevent pressure flow. Design the orifice to be compatible with the inlet. Size the orifice based on the
inundation time and potential crop residue. Non-pressurized flow systems must maintain a positive grade
throughout the conduit length towards the outlet.

Occassionally, underground outlets discharge into other conduits where the flow condition is unknown. If
necessary, use pressure relief wells to allow excess flow to escape and flow over the ground surface to
prevent damage to the receiving conduit. Use pressure relief wells only where there is a stable outlet for
the discharge from the relief well. Cover pressure relief wells with a grate or other appropriate covering to
prevent injury to animals and entry of debris.

Inlet

An inlet can be a collection box, blind inlet (gravel), perforated riser, perforated conduit, or other
appropriate device. Design components of underground outlets, including inlet collection boxes and
conduit junction boxes, with sufficient size to facilitate maintenance and cleaning operations.

Open inlets must have a trash guard. Design the inlet so any trash or debris entering the inlet will pass
through the flow-restricting device and conduit without plugging.

Perforated riser inlets must be durable, structurally sound, and resistant to damage by rodents or other
animals. Perforations must be smooth, free of burrs, and have adequate capacity to prevent the riser from
restricting flow in the underground outlet. Perforated riser inlets are typically sized to pass the design
inflow assuming one-half of the perforations are plugged with crop residue or debris.

Vertical inlets shall be constructed of rigid material which does not require supplemental support to
remainin a vertical position and use durable, structurally sound material that is resistant to damage by
rodents or other animals. Materials which meet these requirements include the following:

*  Corrugated metal pipe, galvanized or aluminum, 16 gauge.
*  Smooth steel pipe with 3/16-inch minimum thickness.
»  Smooth plastic pipe, polyvinyl chloride (PVC), with an SDR of 43 or less.

*  Round high-density polyethylene pipe (PE) shall have an SDR of 43 or less. Square PE intakes
shall have minimum wall thickness as shown in Table 1.

Table 1

Intake Nominal Size (inches) Wall Thickness (inches)’
6 0.16

8 0.21

10 0.26

12 0.31

"Minimum Intake Wall Thickness

Blind inlets may be used where the installation of an open or above ground structure is impractical. Design
the blind inlet to prevent soil particle movement into the conduit. Refer to NRCS National Engineering
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Handbook (NEH) Part 650, Engineering Field Handbook, Chapter 14, Water Management (Drainage) for
the design of blind inlets.

Conduit
The minimum allowable diameter of conduits is 4 inches. Conduit joints must be hydraulically smooth and
consistent with the manufacturer’s recommendation for the conduit material and installation.

Design the underground outlet to ensure that maximum allowable loads on the conduit are not exceeded
for the type and size of conduit. Assess the depth of cover requirements to prevent damage to the
underground outlet from traffic, tillage operations, and frost action. Design perforated components of
underground outlets to prevent soil particle movement into the underground outlet. In absence of
manufacturer’s data, use NRCS Conservation Practice Standard (CPS) Subsurface Drain (Code 606)
criteria for filters, design loading, placement, and bedding requirements.

Provide thrust blocking or anchoring where needed to prevent undesired movement of the conduit.
Evaluate placement, bedding, and backfill requirements for the conduit to ensure integrity of the
installation. In absence of manufacturer’s data, design thrust blocks in accordance with NRCS Title 210,
National Engineering Handbook, Part 636, Chapter 52, “Structural Design of Flexible Conduits.”

Minimum velocity and grade

In areas where sedimentation of fine sands and silts is not a hazard, design the minimum grade based on
site conditions and a velocity of not less than 0.8 feet per second. If a sedimentation potential exists,
either use a velocity of not less than 1.4 feet per second to establish the minimum grade or include
provisions for preventing sedimentation. Use filters, collect and periodically remove sediment from
installed traps, or periodically clean the lines with high-pressure jetting systems or cleaning solutions to
address sedimentation. Prior to using high-pressure jetting systems, verify that the jetting system will not
damage the pipe or the pipe embedment.

Maximum velocity

Limit the design velocities in perforated, high-density polyethylene (HDPE) pipe under open channel flow
to 12 feet per second or the manufacturer’s recommended limit. Limit design velocities for nonperforated
pipe to manufacturer’s recommended limits applicable to the pipe diameter, material and joint type, and
site condition.

Materials

Underground outlet materials include flexible conduits of plastic, metal, or other materials of acceptable
quality. Materials must meet applicable site-specific design requirements for leakage, external loading,
and internal pressure including vacuum conditions.

All conduits must meet or exceed the minimum requirements of the appropriate specifications published
by the American Society for Testing and Materials (ASTM), American Association of State Highway
Transportation Officials (AASHTO), or the American Water Works Association (AWWA).

Underground outlet conduits may be continuous tubing, tile, or pipe sections and may be perforated or
nonperforated. Ensure any couplers joining pipe sections are compatible with the pipe and will withstand
all required loads.

Use fire-resistant materials for underground outlet components if fire is an expected hazard. All plastics
must be UV resistant or protected from exposure to sunlight.

Outlet
Stabilize the outlet and protect it against erosion and undermining for the range of design flow conditions.

An underground outlet may discharge into a structure that is designed to accommodate the additional
inflow.
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For discharge to streams or channels, locate the outlet invert above the elevation of normal flow and at
least 1 foot above the channel bottom.

The outlet must consist of a continuous section of rigid pipe, 10 feet or longer, without open joints or
perforations, and with stiffness necessary to withstand expected loads, including those caused by ice. Use
table 2 for the minimum length for the outlet section of the conduit. Unsupported single-wall corrugated
plastic pipe is not suitable for the section that outlets into a ditch or channel.

Table 2. Minimum Length of Outlet Pipe Sections

Pipe Diameter (inches) Minimum Section Length (feet)
8 and smaller 10
10to 12 12
15t0 18 16
Larger than 18 20

A shorter section of closed conduit may be used if a headwall is used at the outlet of the conduit.

The use and installation of outlet pipe must conform to the following requirements:

*  Bury at least two-thirds of the rigid outlet pipe section in the ditch bank and project the cantilever
section past the toe of the ditch side slope; or protect the side slope from erosion below the outlet
pipe.

» Ifice or floating debris may damage the outlet pipe, protect the pipe by recessing the cantilevered
part of the pipe to protect it from the current of flow in the ditch or channel.

* Headwalls used for subsurface drain outlets must be adequate in strength and design to avoid
washouts and other failures.

Specify animal guards on all outlets to prevent the entry of rodents or other animals. Design animal
guards to allow passage of debris while blocking the entry of animals large enough to restrict the flow in
the conduit.

Use a vertical outlet to discharge water to the ground surface where topography does not allow adequate
conduit cover using a horizontal outlet, or where it is practical to discharge over a vegetated filter strip.
Design the vertical outlet to allow the system to drain during periods when not in use.

Pressure relief wells and vertical outlets, if not properly identified, can present a safety hazard for people
or animals and may be damaged by field equipment. Identify pressure relief wells and vertical outlet
locations with a high visibility marker.

Stabilization

Reshape and regrade all disturbed areas so they blend with the surrounding land features and conditions.
For areas that will not be farmed, refer to NRCS CPS Critical Area Planting (Code 342) for establishment
of vegetation criteria. Establish permanent vegetation on all noncrop disturbed areas as soon as possible
after construction.

CONSIDERATIONS

Consider climate change impact on determining outlets’s capacity.

Consider impacts on downstream source water due to erosion and sediment load and impacts on
important fish and wildlife habitats such as streams, creeks, riparian areas, groundwater, and wetlands.
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Consider the effects of the underground outlet on the hydrology of adjacent lands, especially potential or
delineated wetlands and existing wetland easements. Where wetlands may be affected, advise the
cooperator that current USDA wetland policy will apply.

Seasonal water sources can be beneficial for migratory waterfowl and other wildlife. Consider the use of a
water control structure at the inlet of an underground outlet to provide water for wildlife during noncropping
periods. Use NRCS CPS Shallow Water Development and Management (Code 646) to manage seasonal
water sources for wildlife and NRCS CPS Structure for Water Control (Code 587) for the structure.

Underground outlets may provide a direct conduit to receiving waters for contaminated runoff. Install
underground outlets and the accompanying structures or practices as part of a conservation system that
addresses issues such as nutrient and pest management, residue management, and filter areas. Consider
providing an increased level of designed treatment for sites with high priority areas for source water
protection or are upstream of community drinking water withdrawal sites.

The construction of an underground outlet in a riparian corridor can have an adverse effect on the visual
resources of the corridor. Consider the visual quality of the riparian area when designing the underground
outlet.

Consider potential effects of soil physical and chemical properties on areas where a conduit or system of
conduits are installed to convey surface water. Refer to soil survey data as a preliminary planning tool for
assessment of areas. Consult the Web Soil Survey to obtain soil properties and qualities information.

When revegetation is needed, consider using species or diverse mixes that are native or adapted to the
site and have multiple benefits. In addition, where appropriate, consider a diverse mixture of forbs and
wildflowers to support pollinator and other wildlife habitat. if project is for USDA certified-organic and
transitioning-to-organic operations, all materials need to comply with the USDA National Organic Program
(NOP) Standards, including all seeds, planting stock, fertilizers, and other production inputs.

PLANS AND SPECIFICATIONS

Prepare plans and specifications for underground outlets that describe the requirements for applying this
practice according to this standard. The plans and specifications for an underground outlet may be
incorporated into the plans and specifications for the structure or practice it serves. As a minimum
include—

* Aplan view of the layout of the underground outlet.

» Typical cross sections and bedding requirements for the underground outlet.
»  Profile of the underground outlet.

» Details of the inlet, pipe, and outlet.

»  Seeding requirements if needed.

Prepare construction specifications describing site-specific installation requirements of the underground
outlet.

OPERATION AND MAINTENANCE

Prepare an operation and maintenance plan for the operator. The minimum requirements to be addressed
in a written operation and maintenance plan are—

» Periodic inspections, especially immediately following significant runoff events, to keep inlets, trash
guards, and collection boxes and structures clean and free of materials that can reduce flow.

*  Prompt repair or replacement of damaged components.
* Repair or replacement of inlets damaged by farm equipment.
*  Repair of leaks and broken or crushed lines to ensure proper functioning of the conduit.
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«  Periodic inspection of the outlet and animal guards to ensure proper functioning.

* Repair eroded areas at the pipe outlet.

* Maintenance of adequate backfill over the conduit.

* Maintenance of the permeability of surface materials of blind inlets by periodic scouring or removal

and replacement of the surface soil layer.
REFERENCES

USDA NRCS. 2021. National Engineering Handbook (Title 210), Part 650, Chapter 6, Structures.
Washington, D.C. https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=46256.wba

USDA NRCS. 2021. National Engineering Handbook (Title 210), Part 650, Chapter 8, Terraces.
Washington, D.C. https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=46257.wba

USDA NRCS. 2021. National Engineering Handbook (Title 210), Part 650, Chapter 14, Water
Management (Drainage). Washington, D.C.
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=46289.wba

USDA NRCS. 2005. National Engineering Handbook (Title 210), Part 636, Chapter 52, Structural Design
of Flexible Conduits. Washington, D.C.
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17760.wba

USDA NRCS. 2019. Web Soil Survey. Accessed January 19, 2022.
https://websoilsurvey.sc.egov.usda.gov/.
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STATEMENT OF WORK
Underground Outlet (620)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design documents that demonstrate criteria in the NRCS practice standard have been met and are compatible with
planned and applied practices. Include:

a. Practice purpose(s) as identified in the conservation plan

b. Design survey field notes containing topographic information along the underground line location and outlet
c. List of required permits to be obtained by the client
d

Compliance with NRCS national and State utility safety policy (National Engineering Manual (NEM) (Title 210),
Part 503, Subpart A, “Engineering Activities Affecting Utilities,” Sections 503.0 through 503.6)

2. Practice standard criteria-related computations and analyses to develop plans and specifications including but not
limited to:

a. Inlet type

Hydraulics

Materials

Outlet capacity and stability

Layout of the underground outlet

Hard copy of topographic survey and datum references
Profile of the line

Capacity and velocity computations

i.  Quantity computations

j.  Cost estimate

3. Written plans and specifications, including sketches and drawings, provided to the client that adequately describe
the requirements to install the practice and obtain necessary permits. Typical contents include:

a. Location map
Plan view of the system layout
Structural details of components
Sizes, grades, and material type of subsurface drains
Profile of the line
Required elevations
Cross section and bedding requirements for the underground outlet
Appurtenances needed
Inlet and outlet details
j. Seeding requirements
k. Specifications for materials and installation
[.  Quantities
4. Quality Assurance Plan.

5. Design report and inspection plan as appropriate (210-NEM, Part 511, Subpart B, “Documentation,” Section 511.11;
and Part 512, Subpart D, “Quality Assurance Activities,” Sections 512.30 through 512.32).

6. Operation and maintenance plan.
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7. Certification the design meets NRCS practice standard criteria and complies with applicable laws and regulations
(210-NEM, Part 505, Subpart A, “Introduction,” Section 505.0; and Subpart B, “Procedures,” Sections 505.10
through 505.12).

8. Design modifications during installation as required.

INSTALLATION

Deliverables

1.

Preinstallation conference with client and contractor.

2. \Verification that client has obtained required permits.

3. Staking and layout according to plans and specifications including applicable layout notes.

4. |Installation inspection (according to inspection plan as appropriate).

a. Actual materials used (210-NEM-512, Subpart C, “Evaluation of Construction Materials,” Sections 512.20
through 512.23; and Subpart D, “Quality Assurance Activities,” Section 512.33)

b. Inspection records

c. Measurements and locations of underground outlet lines

d. Required elevations

e. Required grades

f. Profiles of underground outlet lines

g. Quantity of materials installed

h. Adequacy of vegetation establishment

i. Maintaining a job diary with the dates and record of inspections made, testing completed, instruction
provided to the contractor, etc., to document compliance with standards and specifications

5. Facilitate and implement required design modifications with client, permitting authority, funding agency, and
original designer.

6. Advise client/NRCS on compliance issues with all Federal, State, Tribal, and local laws, regulations, and NRCS
policies during installation.

7. Certification the installation process and materials meets design and permit requirements (210-NEM-512,
Subpart C, “Evaluation of Construction Materials,” Sections 512.20 through 512.23; and Subpart D, “Quality
Assurance Activities,” Section 512.33).

CHECK OUT

Deliverables

1.

As-Built Documentation.

Location and extent of practice units applied.

Drawings showing all significant changes in linear measurements, alignment, or design changes
Final quantities

Survey field notes

Job diary

Material compliance data

Photo of completed practice and any components

h. Practice location placed on the conservation plan map

@ "o o0 oTp

Certification the installation meets NRCS standards and specifications and is in compliance with permits (210-
NEM-505, Subpart B, “Procedures,” Sections 505.10 through 505.12).

Progress reporting. Provide the following information to the NRCS field office servicing the relevant land unit for
entry into the Performance Results System (PRS):

a. Technical Service Provider name
b. Customer name
c. USDA program funding the practice (if known)
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d. Location of work (state, county, conservation district, land tract identifier)
e. Land use of field where the practice was installed (cropland, etc.)
f.  NRCS practice name and quantity of practice installed in appropriate unit

REFERENCES

Wisconsin NRCS. Wisconsin Field Office Technical Guide (FOTG), Section IV, Conservation Practice Standard -
Underground Outlet, 620.

USDA NRCS. 2016. National Environmental Compliance Handbook (Title 190). Washington, D.C.
https://directives.sc.egov.usda.gov/

USDA NRCS. 2017. National Engineering Manual (Title 210). Washington, D.C.
https://directives.sc.egov.usda.gov/

USDA NRCS. 2018. National Cultural Resources Procedures Handbook (Title 190). Washington, D.C.
https://directives.sc.egov.usda.gov/
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Operation & Maintenance Plan
Underground Outlet (620)

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Must be adopted to the Landowner’s construction site.

Expected Lifespan
The minimum expected lifespan of this practice is at least 20 years.

| agree to the following for the lifespan of the practice:

Maintain the minimum design depth on all pipelines and structures.

Limit traffic over pipelines to those areas that were designed for traffic loads.

Avoid operation of tillage and subsoiling equipment that may disturb the pipeline or bedding.
Remove obstructions or blockages of inlet structures or outlets.

Make sure that outlets are free flowing and rodent guards are in place.

Check inlets periodically. Repair damaged components when necessary.

Eradicate or otherwise remove all burrowing animals. Repair any damage caused by their activity.
Repair any vandalism, vehicular or livestock damage.

All settlement, sink holes, cave-ins, or cracks in the soil adjacent to the pipeline or
its appurtenances should be investigated to determine the cause and immediately
repaired.

10. Additional Recommendations:

© N Oah WM~

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:
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QUALITY ASSURANCE PLAN
Underground Outlet (620)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

Obtain copies of PERMITS, or documentation that they are not needed.

Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS

Inspect the SURFACE INLET MATERIALS, verify that they comply with sheet_ of the plans, and
record the information in the engineering diary.

Inspect the polyethylene PIPE MATERIAL. The tubing and connectors should be marked with the
appropriate ASTM DESIGNATION. Obtain a tag from the material, an invoice from the supplier, or

record an observation of the markings on the material.

Verify the correct PIPE DIAMETERS.

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets drawing

WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.
LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets
requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type used and quantity.

CONSTRUCTION

VERIFY that the surface inlet is installed according to sheet of the plans; record the information in

the engineering diary. Photograph documentation of the installation.

Review Wisconsin Construction Specification 44 and ensure that TILE INSTALLATION follows the

requirements. Photographs are a good idea for documenting the installation.
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Ensure that the UPSTREAM END OF THE LINES ARE CAPPED for subsurface drains without
surface inlets.

MEASURE trench depth. Record the information in the engineering diary.

Survey TILE GRADE. Verify minimum grade is obtained. Record in the diary or engineering field
book.

If a tiling machine is used, obtain a signed statement from the operator VERIFYING grades and
depths of installation. Photographs are a good idea for documenting the installation.

OBSERVE that the outlets are installed according to plans. Record the length and type of material for
the outlet sections.

VERIFY that tile intersections are connected properly.

FINAL INSPECTION

MEASURE and record the final length for the practice.

VERIFY type of animal guards installed.
VERIFY that trenches are backfilled satisfactorily.

Verify that all disturbed areas not to be cropped are SEEDED, FERTILIZED, LIMED, AND
MULCHED. Document seeding date.

Document installed quantities (payment units) of the practices. Note: Financial assistance programs
may have payment units different than the e-FOTG conservation practice standards reporting units.

Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my
project.

Landowner’s Signature: Date:
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Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
WASTE SEPARATION FACILITY

CODE 632

(no)

DEFINITION

A filtration or screening device, settling tank, settling basin, or settling channel used to partition solids
and/or nutrients from a waste stream.

PURPOSE

This practice is used to accomplish one or more of the following:

* Improve or protect air quality
* Improve or protect water quality
* Improve manure handling methods or serve as a pre- or post-treatment for other processes

CONDITIONS WHERE PRACTICE APPLIES

This practice applies where the waste separation facility will—

* Remove solids from a liquid waste stream as a primary treatment process and facilitate further
treatment processes.

* Reduce problems associated with solids accumulation in liquid waste storage or treatment facilities.
* Reduce solids content in a waste stream so liquids and solids can be recycled for other uses.

* Reduce solids content in a waste stream to better facilitate land application of liquids using irrigation
techniques.

*  Assist with partitioning nutrients in a waste stream to improve handling and application.
»  Assist with sand separation for further uses.

CRITERIA

General Criteria Applicable to All Purposes

Laws and regulations

Plan, design, and construct the waste separation facility to meet all Federal, State, local, and Tribal
regulations. Notify landowner and/or contractor of their responsibility to locate all buried utilities in the
project area, including drainage tile and other structural measures. The landowner is also required to
obtain all necessary permits for project installation prior to construction.

Management Assessment

Conduct, document, and incorporate a management assessment into the design. Perform the
assessment with the owner/operator to explore options for waste separation components, available
resources, and waste characteristics.

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.
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The designer shall provide a narrative describing the waste separation facility and how it will be integrated
in the waste management system. The narrative shall also include the strategy for utilization, storage, or
land spreading of the waste following separation.

Site Assessment

Conduct, document, and incorporate a site assessment into the design. Perform the assessment to
determine physical site characteristics that will influence the placement, construction, maintenance, and
environmental integrity of a proposed waste separation facility. Include input from the owner/operator.
The site assessment shall include:

* Locations and elevations of buildings, roads, lanes, soil test pits, property lines, setbacks, and
easements.

* Locations of wells, floodplains, surface waters, springs, wetlands, cultural resources, surface
drains, and drain tile.

e Location of utilities.

»  Location of sinkholes and other karst features and conduits to groundwater within 1,000 feet of the
facility. Features within 1,000 feet of the facility must be further analyzed per WI NRCS
Engineering Field Handbook Supplement Chapter 4, Exhibit A to determine if they pose a hazard to
the facility or environment.

Safety

Include appropriate safety features in the design to minimize the hazards of the facility. Provide warning
signs, fences, ladders, ropes, bars, rails, and other devices, as appropriate, to ensure the safety of
humans and livestock. Ensure that proper ventilation and adequate warning signage is provided for waste
separation equipment in an enclosed facility or confined area, as necessary, to prevent explosion,
poisoning, or asphyxiation.

If the facility includes a confined space, configure the confined space in such a way that monitoring for
hazardous gases, ventilation, observation of workers in the confined space, and extraction of workers

from the confined space are all possible and practicable. Follow provisions of the American Society of
Agricultural and Biological Engineers (ASABE) Standard EP 470, Manure Storage Safety.

Location

Position the waste separation facility so the waste stream can be safely routed to and from the facility.
Locate facilities outside the 100-year floodplain unless site restrictions require locating it within the
floodplain. If located in the floodplain, protect the facility from inundation or damage from a 25-year flood
event. Additionally, follow the policy found in the NRCS General Manual (GM) (Title 190), Part 410,
Subpart B, Section 410.25, “Flood Plain Management,” which may require providing additional protection
for structures located within the floodplain. Local zoning regulations may require a higher level of
evaluation or protection.

Waste separator selection

Base the type of waste separator, whether mechanical or nonmechanical, on site-specific data for the
waste stream and management conditions. A combination of separation unit processes may be necessary
to achieve the desired or required results. NRCS National Engineering Handbook (NEH) (Title 210), Part
637, Chapter 4, “Solid-Liquid Separation Alternatives for Manure Handling and Treatment,” provides
guidance on different types of solid/liquid separators available. Capture efficiency varies widely for each
type of separator depending on the type and consistency of the waste to be treated.

Separation efficiency

Base the volume or percentage of solids separated on estimates of daily waste water production, if
applicable, and the total solids capture efficiency for the type of separation device selected. Where
manufacturer information or local data concerning total solids capture efficiencies are not available for the
type of waste separation device selected, the efficiencies in 210-NEH-637-4 can be used to estimate the

NRCS, WI
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amount of separated material that will be generated, see Table 1. Efficiencies in Table 1 can be used
independently or in series.

Table 1

Solid/Liquid Separators Total Solids Capture Efficiency
Static Inclined Screen 10-20%
Vibratory Screen 15-30%
Rotating Screen 20-40%
Centrifuge 20-45%
Screw or Roller Press 30-50%
Settling Basin 40-65%
Weeping Wall 50-85%
Sand Settling Lanes 50-70%
Mechanical Sand Separator 50-95%

Chemical amendments

Chemical amendments, such as metal salts and polymers, can be used to treat manure to enhance the
separation process. The addition of chemicals to the liquid waste stream for improving total solids capture
efficiencies must be in accordance with manufacturer’s guidelines and requirements.

Storage or treatment of separated solids

Provide adequate storage for separated solids unless they are transported directly from the separator to
the final utilization location. Base the design for solid storage on the requirements in Waste Storage
Facility (Code 313).

Design treatment facilities in accordance with the appropriate practice standard for the treatment process,
such as Composting Facility (Code 317) or other needed practice standards.

Utilization of separated wastes

Separated solids or liquids may be further treated, recycled in the waste management system, or land
applied. Where land application of separated solids or liquids is used, meet the criteria in Nutrient
Management (Code 590).

Discharges
Capture any discharge or runoff from the waste separation facility, the temporary solid or sand storage
area, or associated appurtenances in a waste storage or treatment structure.

Conveyance system
Design waste transfer components in accordance with requirements of Waste Transfer (Code 634).

Outlets
Provide adequate outlet capacity for the waste separation facility to safely convey the design load to a
storage or utilization location.

Outlets may include pipelines, perforated or slotted pipe risers, porous plank walls or dams, or screened
walls. Provide at least 10 percent open area for screening used to separate solids at the outlet of settling
basins.

Increase the inflow capacity of perforated riser pipes by 50% over the design flow to account for plugging.
Control basin outflow using an orifice plate set at the elevation of the basin bottom.

Compute average flow rate through the basin outlet by assuming a headwater depth of 0.7 times the basin
liquid depth.
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Use emergency overflow appurtenances, such as notched weirs, or pipe bypasses to control flows
exceeding design capacity. For separation facilities exposed to precipitation, design emergency overflow
appurtenances to pass and contain the contaminated runoff from the drainage area of the facility for a 25-
year 24-hour storm frequency plus the normal waste stream discharge.

Additional Criteria for Mechanical Separators - Screens, Presses, Filtration Methods
Manufactured separators are separators such as screen separators, centrifuges, hydrocyclones, and
presses (screw or belt type).

Performance

The performance of mechanical separators is generally reported for a given throughput or flow rate and
solids concentration. If different flow rates are required, obtain separator efficiencies from the
manufacturer.

Flow rate and velocity
Follow manufacturer’s recommendations for the design flow rate and liquid waste stream velocity for
filtration and screening devices.

Structural design
Follow manufacturer’s recommendations for the structural requirements for supports, foundation,
footings, etc.

For proper functioning of mechanical separation equipment, environmental conditions may require roofing
and/or building enclosure. Design roofs for enclosures in accordance with the requirements of Roofs and
Covers (Code 367).

Additional Criteria for Settling Basins
Construct the settling basin with a durable liner such as concrete, geosynthetic material, compacted soil,
or geomembrane liner that is adequate to support cleanout equipment.

For earthen settling basins, apply criteria in Waste Storage Facility (Code 313), Table 1 or Pond Sealing or
Lining — Compacted Soil Treatment (Code 520), Table 1.

For concrete settling basins, apply criteria in Pond Sealing or Lining — Concrete (Code 522), Table 2.

For geosynthetic-llined settling basins, apply criteria in Pond Sealing or Lining, Geomembrane or
Geosynthetic Clay Liner (Code 521), Tables 5 and 6.

Apply the design loading conditions for structural components in Waste Storage Facility (Code 313).

Construct the side slopes of earthen embankments no steeper than 2 horizontal to 1 vertical (2:1). For
earthen embankments greater than 3 feet in height, construct the side slopes no steeper than 3:1 on the
outside and 2:1 on the inside of the embankment.

Add 5% of the fill height, measured at the centerline, for embankment settlement.

Do not use the settling basin to store manure scraped from feedlots or other areas. Additional solid
storage should be used for scraped manure. If needed, leachate from solid storage area may be directed
to the settling basin.

Design the minimum volume of the settling basin on a hydraulic retention time of at least 30 minutes.

Velocity
Do not exceed 1.5 feet per second liquid waste stream flow velocity through settling basins.
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Depth
Provide sufficient depth for solid and liquid storage and for the depth of influent flow. Include a minimum of

1 foot freeboard.

Bottom width
Base the minimum bottom width for the settling basin on the cleanout equipment used, but not less than
10 feet.

Access

Establish the minimum top width of earthen embankments for settling basins at 15 feet when equipment
access is needed for cleanout. Where access to the settling basin is not required for cleanout, base the
minimum top width on the equipment used to construct the embankment or berm, but not less than 4 feet.

Design access ramps to allow entry into the basin for cleanout by normal loading equipment at no steeper
than 10:1. Steeper access ramps are acceptable where special surfacing of the ramp is provided for
traction purposes and the equipment used can accommodate the increased slope, but no steeper than
4:1.

Settling basins receiving lot runoff

Settling basins used with or without screening to remove solids from process-generated liquid waste
streams (i.e., flush water from covered freestall barns or milking parlor waste water) that include
significant external drainage fall into this category. Use a runoff curve number of 90 for earthen condition
and 98 for paved condition.

For non-VTA applications:
Size the settling basin with sufficient storage to flood-route the peak discharge from a 25-year frequency,
24-hour duration storm rainfall. Direct discharge to a storage area.

Use flood routing procedures contained in TR-55, Chapter 6, or NRCS National Engineering Handbook
(NEH), Part 650, Engineering Field Manual, Chapter 11.

The solid settling rate shall be 4 feet per hour for basin liquid depths greater than 2 feet, and 2 feet per
hour for depths less than or equal to 2 feet.

Base the design volume for settling basins receiving lot runoff on the total depth needed for liquid and
solids storage and the minimum surface area required for the basin. Where no specific information is
available on sludge accumulation rates from lot surfaces, use 0.05 cubic feet per square foot of surface
area per month for unpaved lots and 0.01 cubic feet per square foot of surface area per month for paved
lots. Increase these values by 50 percent if lots are steep or poorly maintained. The minimum solids
accumulation storage period is 1 month.

For VTA applications:

Design settling basin with an effective volume equal to or larger than the runoff volume associated with
the 1-year, 24-hour storm event. Use a maximum depth from the floor to the overflow weir elevation of 3.5
feet with the bottom 0.5-foot reserved for solids accumulation. Exclude solids accumulation volume from
effective volume calculation. Regardless of gravity or pumped delivery of contaminated runoff to the VTA,
ensure that automatic transfer will stop once the liquid level drops to 0.5-foot above the floor at the
transfer location. Refer to CPS 635 for VTA design requirements.

Settling basins that exclude lot runoff

Settling basins used with or without screening to remove solids from process generated liquid waste
streams (i.e., flush water from covered freestall barns or milking parlor waste water) and do not receive
significant external drainage fall into this category.

Flow rate
Design the capacity for a settling basin that excludes lot runoff on the normal liquid waste stream from the
operation.
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Volume

Base the design volume for settling basins that exclude lot runoff on the volume needed to provide solids
storage for a specified treatment period plus temporary liquid storage necessary during dewatering. Use a
minimum temporary liquid storage based on the volume of the liquid waste stream for 1 day.

Sand separation and reuse
Separation processes that remove sand from water and organic material fall into this category.

Dilution
Provide adequate dilution water for sand-laden manure to keep organic solids in suspension for proper
sand separation. Use a minimum water to sand-laden manure dilution ratio of 2:1 (volume basis).

Capacity
Design the system to provide adequate capacity to handle the required manure and sand loadings.

Sand storage
Provide storage of separated sand to allow additional time for liquid to drain from the sand. Collect the

drainage and route it back into the waste handling stream.

Nonmechanical sand separation and reuse
Sand separation techniques that rely on the velocity of the waste stream to settle out sand fall into this
category.

Velocity
Design the waste stream velocity between 1 and 2 feet per second. Base the flow velocity on the site-

specific sand gradation curve.

Include a transition area between flush system or waste transfer system and the sand lane that will lower
the velocity to the design waste stream velocity that will allow the sand to settle out. Size sand lane outlets
large enough to prevent flow constriction that will cause excessive settling of organic solids.

Volume
Provide a minimum settling area storage volume based on the maximum time between cleanouts. Design
the bottom width to be compatible with the removal equipment, but not less than 8 feet.

Hydraulic retention time
Design the hydraulic retention time of at least 3 minutes and not more than 5 minutes. Make adjustments
using the site-specific sand gradation curve.

CONSIDERATIONS

General Considerations

Location

When locating waste separation facilities, consider elevation and distance from the source of material to
be separated and the location of long-term liquid and solid waste storage facilities. Take advantage of
gravity flow wherever possible. Other considerations for locating waste separation facilities include vehicle
access, proximity to wells, wind direction, neighboring dwellings, proximity of streams and floodplains,
required setback distances, and visibility.

Outlets

Where excessive clogging of perforated pipe or slotted outlet structures is anticipated, consider adding
additional features to increase the screened surface area. A picket fence box, wood slotted wall, or
framed structure with metal screen are all alternatives.

Biosecurity
Consider how waste separation facilities and the disposal of waste products will affect the biosecurity for
the farm and neighboring areas.
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Weeping walls

To maximize drainage and solid-liquid separation, install weeping walls around the entire perimeter of the
waste to be treated and maintain drainage paths to and through the walls. Consider waste particle size,
particle size distribution, and length of flow paths when selecting screen opening size and spacing. Ensure
drainage is transferred to a liquid storage facility.

Sand bedding
When sand bedding is reused, select uniformly sized sand to improve separation efficiency.

Solid/solid separation

When separating poultry litter into fine and coarse fractions, a higher percentage of the nutrients are
partitioned with the fine fraction. The coarse material, consisting mostly of shavings and feathers, has a
lower nutrient content and can be reused as bedding or as an energy source.

Visual screening
Consider using vegetative screens or other methods to shield waste separation facilities from public view
for aesthetics.

Precipitation

Rainfall on the solids storage areas associated with waste separation facilities can result in increased
waste water discharge into the long-term storage facility. Consider covering solids storage facilities in high
precipitation areas.

Sand system abrasion resistance
Where sand is a major component of the liquid waste stream, consider the use of abrasion-resistant waste
transfer piping and pumps to increase the useful life and reduce frequency of repairs.

PLANS AND SPECIFICATIONS

Prepare plans and specifications that describe the requirements for applying the practice according to this
standard. As a minimum, the plans and specifications will include—

* Plan view of the waste separation facility showing the entire waste management system, including
waste production facilities, waste collection points, waste transfer pipelines, waste treatment,
storage facilities, and related appurtenances.

* Location of all inflow and discharge structures with a description of materials, sizing, profiles, and
critical elevations.

»  Detail drawings for all components to be constructed.
» Details of support systems for manufactured waste separation devices.
* Fencing and signage as appropriate for safety purposes.

»  Written specifications describing installation requirements and operating characteristics, such as
design flow, volume, and/or retention time.

OPERATION AND MAINTENANCE

Develop and review an operation and maintenance (O&M) plan with the owner and operator prior to
constructing the waste separation facility. Ensure that the O&M plan is consistent with the purposes of the
waste separation device chosen, its intended life, safety requirements, and the criteria for its design. As a
minimum, include—

* Adescription of the normal operation of the facility, safety issues, and normal maintenance items to
ensure that the owner and operator understand the level of O&M required for the separator to
operate as intended.

»  Operation instructions for any manufactured waste separation devices.
» Alternative operation procedures in the event of equipment failure or other emergency.

NRCS, WI
November 2024



632-CPS-8

« Daily and/or periodic inspection of—
»  Separation device and support structure.
* Screens and outlets.
* Remaining capacity in storage facilities.
* If a manufactured waste separation device is installed, ensure the provisions for warranty are
included in the Operation and Maintenance Plan.
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Construction Specification

634 Waste Transfer Pipe

1. SCOPE

The work shall consist of furnishing and installing waste transfer pipes, necessary fittings, and
appurtenances as shown on the drawings.

2. MATERIALS

The pipe shall be homogeneous throughout and free from visible cracks, holes, foreign matter, or other
defects. The pipe shall be as uniform in color, opacity, density, and other physical properties as is
commercially practicable.

PVC pipe material shall be Type 1 (1120/1220) for pressure transfer systems. ABS pipe material shall be
virgin plastic resin and meet ASTM D 3965. PE pipe material shall meet ASTM D 3350.

Pipes shall meet the criteria in Table 1. Pipes of equivalent strength, durability, and liquid tightness are
acceptable. All pipe and fittings proposed for use shall be submitted for approval prior to installation.

Fittings and couplers shall meet or exceed the same strength requirements as those of the pipe. Standard
manufactured pieces shall be used for angles required to make direction changes.

3. HANDLING AND STORAGE

Pipe shall be delivered to the job site and handled by means which provide adequate support to the pipe
and does not subject it to undue stresses or damage. When handling and placing plastic pipe, care shall
be taken to prevent impact blows, abrasion damage, and gouging or cutting. All special handling
requirements of the manufacturer shall be strictly observed. Special care shall be taken to avoid impact
when plastic pipe must be handled at temperatures of 40°F or less.

Pipe shall be stored on a relatively flat surface so that the barrels are evenly supported. Unless the pipe is
specifically coated to withstand exposure to ultraviolet radiation, it shall be covered with an opaque
material when stored outdoors for a period of 15 days or longer.

4. LAYING THE PIPE

The pipe shall be laid to the lines and grades as shown on the drawings. The pipe shall be laid so that
there is no reversal of grade between joints, unless otherwise shown on the drawings. The pipe shall not
be dropped or dumped on the bedding or into the pipe trench. The ground surface near the pipe trench
shall be free of loose rocks and stones greater than 1 inch in diameter.

The pipe shall be laid starting from one end proceeding continuously upstream or downstream. The pipe
shall not be laid at both ends and proceeding towards the middle.

Standard manufactured pieces shall be used for angles required to make direction changes. Directional
pipe deflection shall be allowed in PVC and solid wall PE pipe per the manufacturer’s allowable bend
radius

Just before placement, each pipe section shall be inspected to ensure that all foreign material is removed
from inside the pipe. The pipe ends and the couplings shall be free of foreign material when assembled.
At the completion of a work shift, all open ends of the pipeline shall be temporarily closed off using a
suitable cover or plug.

Care shall be taken to prevent distortion and damage to plastic pipe during unusually hot (over 90°F) or
cold weather (under 40°F). After the pipe has been assembled in the trench, it shall be allowed to come
within a few degrees of the ground temperature before backfilling to prevent pull out of joints due to
thermal contraction.
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Bell and spigot pipe should be laid with the bell pointed upstream. The pipe ends and couplings shall be

free of foreign material when assembled.

The pipe shall be uniformly and continuously supported over its entire length on firm stable material.

Blocking or mounding shall not be used to bring the pipe to final grade.

For pipe with bell joints, bell holes shall be excavated in the bedding material, as needed, to allow for
unobstructed assembly of the joint and to permit the body of the pipe to be in contact with the bedding

material throughout its length.

5. PIPE EMBEDMENT
This section does not apply to pipes installed by horizontal directional drilling.

Pipe embedment consists of bedding, pipe zone, and initial backfill. Bedding is the area below the pipe.
The pipe zone and initial backfill is placed from the bedding layer to the specified height above the pipe.
The bedding, pipe zone, and initial backfill shall all be the same material class, as specified below. The
final backfill is placed from the top of initial backfill to the ground surface, including mounding at the top of
the trench for settlement. See ASTM D2321 Figure 1 below for general reference. Pipe trench must be

dewatered prior to bedding and backfill operations.

Notify the engineer immediately if organic soils, bedrock, saturated soils, or free groundwater is

encountered in the pipe trench.
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Bedding

Pipe shall be firmly and uniformly placed on the bedding material. The bedding area may be in-situ or
imported material. The bedding area shall be a minimum of 4-inches thick. Imported bedding material
shall be placed and compacted as listed below. Bedding shall be free of stones greater than 1-inch in

diameter and hard clods greater than 2-inches in diameter. Do not use soil with USCS classification of
MH, CH, OL, OH, or PT.

Pipe encased in drainfill — The pipe shall be firmly and uniformly placed on bedding of specified drainfill.
Drainfill shall be placed and compacted as specified in NRCS FOTG Section IV, Wisconsin Construction
Specification 8, or as shown on the drawings. The pipe shall be loaded sufficiently during backfilling
around the sides and during compaction to prevent displacement of the pipe.

Pipe encased in concrete — Concrete encasement shall be carefully placed to form a continuous uniform
support around the entire circumference of the pipe or as shown on the drawings. Pipes encased in
concrete shall be securely anchored to prevent movement of the pipe during concrete placement. A clear
distance of 1.5 inches shall be maintained between the pipe and any reinforcing steel.

Pipe Zone and Initial Backfill

Pipe zone and initial backfill shall consist of fine-grained soil or granular material that conforms to one of
the specified classes shown below to ensure adequate lateral support for pipe. Backfill layers or lifts shall
be evenly distributed on both sides of the pipe and extend a minimum of 6-inches above the pipe. Backfill
shall be free of stones greater than 1-inch in diameter and hard clods greater than 2-inches in diameter.
Backfill must not be frozen or saturated. Do not use soil with USCS classification of MH, CH, OL, OH, or
PT.

Backfill shall be worked under the haunches of the pipe to provide continuous support throughout the
entire pipe length. During compaction operations, care shall be taken to ensure that the tamping or
vibratory equipment does not contact the pipe and the pipe is not deformed or displaced.

Class 1- 100% passing the 1-1/2-inch sieve, less than or equal 15% passing the #4 sieve, less than or
equal 25% passing the 3/8-inch sieve, and less than or equal 12% passing the #200 sieve. AASHTO 67
or 3/4-inch minus, double-washed, crushed rock is acceptable. Class 1 may be dumped with no
compaction effort.

Class 2— USCS classifications of GP, GW, SW, or SP. Class 2 shall be placed in maximum of 12-inch
loose lifts and compacted with one pass (SW or SP) or two passes (GP or GW) of a vibratory plate per lift.

Class 3 — USCS classification of CL, ML, GM, GC, SM, or SC. Class 3 shall be placed in maximum 6-inch
loose lifts. Compact each lift with at least one pass of a manually directed power tamper, bucket-mounted
sheepsfoot roller, or remote-controlled trench roller. Class 3 may not be used if groundwater or saturated
soils are present in the trench.

Class 4— USCS classification of CL, ML, SM, SC, SW, SP, GM, GC, GW, or GP. Class 4 shall be placed
in a single loose lift that extends 2 feet over the top of the pipe. Apply slow pressure of an excavator
bucket to compact the backfill on each side of the pipe without contacting the pipe. Class 4 may not be
used if groundwater or saturated soils are present in the trench.

Final Backfill

Final backfill shall consist of fine-grained or granular material that conforms to one of the specified
classes below to protect the pipe overburden and surcharge loading and prevent excessive trench
settlement. Backfill within 2 feet of the top of the pipe shall be free of debris or rocks larger than 3 inches
nominal diameter. Final backfill may consist of multiple layers with different backfill classes.
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Class A— 100% passing the 1-1/2-inch sieve, less than or equal 15% passing the #4 sieve, less than or
equal 25% passing the 3/8-inch sieve, and less than or equal 12% passing the #200 sieve. AASHTO 67
or 3/4-inch minus, double-washed, crushed rock is acceptable. Class A may be dumped with no
compaction effort.

Class B— USCS classifications of GP, GW, SW, or SP. Class B shall be placed in maximum of 12-inch
loose lifts and compacted with one pass (SW or SP) or two passes (GP or GW) of a vibratory plate per lift.

Class C — USCS classification of CL, ML, GM, GC, SM, SC, MH, or CH. Class C shall be placed in
maximum 6-inch loose lifts. Compact each lift with at least one pass of a manually directed power tamper,
bucket-mounted sheepsfoot roller, or remote-controlled trench roller.

Class D— All soil types. Class D shall be placed in 2-foot loose lifts. Apply slow pressure of an excavator
bucket to compact each lift.

6. LIQUID TIGHT PIPE PENETRATIONS

Hydrophilic sealants (swell in contact with water) shall be non-bentonite.

» Sealant, grout, flexible connections, fitting, etc. used to seal pipe penetration joints between wall
and pipe shall be liquid tight.

* Pipes shall be continuous through walls. (i.e. no pressure from pumps shall be exerted on
penetration joints between wall and pipe.)

* Pipes at penetration joints shall be properly supported to prevent undue stress on the seal.

*  Grouted joints shall be pinned, keyed, or otherwise attached to structure to prevent joint
separation.

»  Flexible connection systems shall be installed according to manufacturer’s recommendations for
the specific application.

7. PRESSURE AND LEAKAGE TESTING

Severe service transfer pipelines shall be pressure tested in the following manner prior to being placed
into service. This pressure test procedure consists of filling, an initial expansion phase, a test phase, and
depressurizing. Multiple test sections may be required to pressure test the entire pipeline. Provide the
pipe material type, pressures, times, and frequency of the testing in the quality assurance report.

Before Pressure Testing

1. Solvent-welded joints should be allowed to cure for a minimum of 24 hours, or more time if
recommended by the glue manufacturer.

2. Severe service transfer pipe shall be flushed and cleaned.

3. All thrust control structures shall be in place, and all cast-in-place thrust blocks shall be allowed to
cure according to one of the following options:

a. 3 days for early strength concrete (5,000 psi);
b. 7 days for normal strength concrete (3,500 psi); or
c. Astrength of 500 psi is reached, with data that’s field- or lab-verified to support.

4. Pipes shall be backfilled or otherwise restrained sufficiently along its length to anchor the pipe
against movement during the pressure testing. The pipe shall also be braced and/or anchored at
each end to prevent movement.

5. The ends of the pipe shall be plugged, and a pressure gauge shall be attached to the upstream
and downstream ends. All high points along the severe service transfer pipe shall have manually
operated air valves or be vented to purge air from the pipe.
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Filling

Slowly fill the test section completely with clear water at rate that does not exceed 1 foot per second.
Open manually operated air valves at high points and ends of the pipeline to allow air to escape as the
water level increases inside the pipe. WARNING — Ensure that there is no air trapped in the test
section. Failure to remove entrapped air can cause explosive release resulting in death or serious
bodily injury.

Initial Expansion Phase for HDPE Pipe

Use a pump to apply and maintain a test pressure of 1.5 times the maximum design working pressure at
the lowest point in the pipeline for a period of 4 hours in order to allow the pipeline expansion to stabilize.
However, the pressure applied must not exceed the design pressure rating of the pipeline or fittings,
valves, hydrants, or thrust restraint system used on the pipeline.

Test Phase for HDPE Pipe

Immediately following the initial expansion phase, reduce the test pressure by 10 psi and monitor the
pressure for one hour. If the pressure remains steady within 5% of the test pressure for one hour,
leakage is not indicated.

Initial Expansion Phase for PVC or Ductile Iron Pipe

Use a pump equipped with a make-up reservoir to apply a test pressure of 1.5 times the maximum design
working pressure at any point on the pipeline, but do not exceed maximum pressure rating of any fitting,
pipe, valves, hydrants, or thrust restraint system used on the pipeline. Maintain the test pressure until the
pipeline expansion stabilizes.

Test Phase for PVC or Ductile Iron Pipe

Immediately following the initial expansion phase, restore the test pressure and monitor for a duration of 2
hours. The test fails if water pressure within the pipeline varies by more than 5 psi during the test
duration. If pipeline pressure varies 5 psi or less, bring the pipeline pressure back to the testing pressure
and measure makeup water added (leakage). If the measured leakage is greater than the allowable
leakage calculated below, the test fails. The calculated leakage rate is provided by (Q) in the following
equation:

LD\P
0= 148,000

Where:

Q = quantity of makeup water (gal/h)

L = length of pipe section being tested (ft)

D = nominal diameter of the pipe (in)

P = test pressure during the test phase (psi)

Depressurizing

Following the test phase, and prior to putting the pipe into service, gradually reduce pressure on the test
section, drain out and properly dispose of all test water. For HDPE pipe, wait at least 8 hours before
repressurizing the pipe.
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Table 1 Pipe Specifications Note 1.2

D 3139 & D 2672

Installation |Size Material Specification Joint Joint Fitting
Type Performance Spec. Note3
Specs
(47-10”) HDPE AASHTO M252, Type S |[ASTM D 3212 F2306/F477
(10.8 psi)
(12”-60”) HDPE AASHTO M294, Type S |ASTM D 3212 F2306/F477
GRAVITY (10.8 psi)
) (187-48”) PVC ASTM F 679 ASTM D 3212, & |[ASTM F 679
(Incluc_ilng D 3139 & D 2672
Qt;"taefl';’les) (3-15") PVC ASTM D 3034 (SDR 35) |ASTM D 3212, & |ASTM D 3034
D 3139 & D 2672
(1/87-36) PVC ASTM D 2241 (SDR 32.5) |ASTM D 3212, & |ASTM D 2241

Any pipe listed below is also acceptable.

(1/87-24) PVC ASTM D 1785 (Sch. 40) |ASTM D 3212, & |ASTM D 2464 &
D 3139 & D 2672 |D 2466
PRESSURE |(1/8"-36") PVvC ASTM D 2241 (SDR 26) |ASTM D 3212, & |ASTM D 2467
PIPELINES | D 3139 & D 2672
(47-60") PVC AWWA C900 (DR 25) ASTM D 3212, & |Manufacturer
. D 3139 & D 2672 |recommendation
<70 psi
max. (3.57-54”") PE ASTM F 714 (DR 21) Per manufacturer |ASTM D 2683
working recommendation
pressure /
ASTM D 3261/
Non- ASTM F 2620
Abrasive ASTM A 53 Flanged: to ANSI |Flanged: to
Materials "o B16.5 Threaded: |ANSI B16.1
(1/87-42”) Steel ASME B36.10 (Sch. 40) to ANSI B 16.11 | Thread to ANSI
Butt-Weld B16.11 Butt-
Weld
Any pipe listed below is also acceptable.
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Installation |Size Material Specification Joint Joint Fitting
Type Performance Spec. Note3
Specs
(1/8"-24”)  |PVC ASTM D 1785 (Sch. 80) |ASTM D 3212, & |ASTM D 2467
D 3139 & D 2672
(1/8”-36") |PVC ASTM D 2241 (SDR 21) |ASTM D 3212, & |ASTM D 2467
PRESSURE D 3139 & D 2672
PIPELINES [1/8"36") |PVC ASTM D 2241 (SDR 17) |ASTM D 3212, & |ASTM D 2467
Note 4 D 3139 & D 2672
(47-607) PVC AWWA C900 (DR 18) ASTM D 3212, & |Manufacturer
D 3139 & D 2672 |recommendation
=70 psi .
max. (3.5"-54") |PE ASTM F 714 (DR 17) Per manufacturer |ASTM D 2683
working recommendation/
pressure ASTM D 3261 /
ASTM F 2620
Abrasive (1/87-42")  |Steel ASTM A 53
Materials
(37-64") Ductile Iron |ASTM A746

Note 1 Pipe, joints, and fittings must meet the designed maximum operating pressure (for both daily use
and during cleanout.)

Note2 P\/C pipe material shall be Type 1 (1120/1220) for pressure pipelines. All glued PVC pipe joints
shall meet ASTM D 2855 Standard Practice for the Two-Step (Primer and Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping
Components with Tapered Sockets

Note 3 Other joints and metal/cast fittings may be used if pressure rating of fitting is equal to, or greater
than, pressure rating of pipe used.

Note 4 Jse thicker walled pipes when waste contains abrasive material (i.e. sand) that may cause the pipe
to wear (erode), or when pump operates at higher velocities.
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Table 2. Pipes and Fittings that Meet Wisconsin Construction Specification 634-Waste
Transfer Pipe

ASTM /
AWWA / Description
AASHTO
ASTM A 53 Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless
ASTM C 76 |Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe
278; MC Standard Specification for Reinforced Concrete Manhole Sections
?282'I'7M C Standard Specification for Precast Concrete Septic Tanks
ASTM D Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and
1785 120
ASTM D e : . . .
2941 Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series)
ASTM D Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and
2321 Other Gravity-Flow Applications
ASTM D Standard Test Method for Determination of External Loading Characteristics of Plastic Pipe
2412 by Parallel-Plate Loading
ASTM D Standard Specification for Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
2464 Schedule 80
ASTM D e : . - "
2466 Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40
ASTM D e , . - "
2467 Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80
ASTM D Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic Piping
2564 Systems
ASTM D . . - - "
2657 Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings
ASTM D Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40 Plastic
2661 Drain, Waste, and Vent Pipe and Fittings
QGSJZM D Standard Specification for Joints for IPS PVC Using Solvent Cement
ASTM D Standard Specification for Socket-Type Polyethylene Fittings for Outside Diameter-
2683 Controlled Polyethylene Pipe and Tubing
2‘7822\" D Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings
ASTM D . . : -
2774 Standard Practice for Underground Installation of Thermoplastic Pressure Piping
ASTM D Standard Practice for the Two-Step (Primer and Solvent Cement) Method of Joining Poly
2855 (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping
Components
ASTM D e . . . "
3034 Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings
ASTM D Standard Specification for Joints for Plastic Pressure Pipes Using Flexible Elastomeric
3139 Seals
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ASTM/

AWWA / Description
AASHTO
ASTM D Standard Specification for Joints for Drain and Sewer Plastic Pipes Using Flexible
3212 Elastomeric Seals
ASTM D Standard Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings for
3261 Polyethylene (PE) Plastic Pipe and Tubing
Q?;OM D Standard Specification for Polyethylene Plastics Pipe and Fittings Materials
ASTM D e . . . . . "
3965 Specification for Rigid Acrylonitrile-Butadiene-Styrene (ABS) Materials for Pipe and Fittings
2\182'I'M F Standard Terminology Relating to Plastic Piping Systems
ASTM F e ! - -
477 Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
ASTM F Standard Specification for Thermoplastic Well Casing Pipe and Couplings Made in
480 Standard Dimension Ratios (SDR), SCH 40 & 80
ASTM F Standard Specification for Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic Gravity
679 Sewer Pipe and Fittings
ASTM F Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside
714 Diameter
ASTM F Standard Test Method for Installation Acceptance of Plastic Gravity Sewer Lines Using
1417 Low-Pressure Air
ASTM F Standard Specification for Coextruded Poly(Vinyl Chloride) (PVC) Non-Pressure Plastic
1760 Pipe Having Reprocessed-Recycled Content
?gngM F Standard Guide for Construction Procedures for Buried Plastic Pipe
ASTM F Standard Specification for 12 to 60 in. [300 to 1500 mm] Annular Corrugated Profile-Wall
2306 Polyethylene (PE) Pipe and Fittings for Gravity-Flow Storm Sewer and Subsurface
Drainage Applications
ASTM F Standard Practice for Infiltration and EXxfiltration Acceptance Testing of Installed Corrugated
2487 High Density Polyethylene Pipelines
ASTM F . . . . -
2620 Standard Practice for Heat Fusion Joining of Polyethylene Pipe and Fittings.
ASTM F Standard Specification for 6 to 30 in. (152 To 762 mm) Polypropylene (PP) Corrugated
2736 Single Wall Pipe and Double Wall Pipe
ASTM F Standard Specification for 30 to 60 in. [750 to 1500 mm] Polypropylene (PP) Triple Wall
2764 Pipe and Fittings for Non-Pressure Sanitary Sewer Applications
mgg 0 Standard Specification for Corrugated Polyethylene Drainage Pipe
@égrm Standard Specification for Corrugated Polyethylene Pipe, 300- to 1500-mm Diameter
mg(ﬁmo Standard Specification for Drainage, Sewer, Utility, and Related Castings
é\ﬁ\gVA AWWA Standard for Ductile-Iron and Gray-Iron Fittings
é\ﬁ\gVA Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
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ASTM/

AWWA / Description

AASHTO
éﬁ\g\m Standard for Flanged Ductile-Iron Pipe With Threaded Flanges
é%VgA American National Standard for Thickness Design of Ductile-Iron Pipe
é\i\gV,YA AWWA Standard for Ductile-Iron Pipe, Centrifugally Cast
AWWA , . : - :
C153 American National Standard for Ductile-lron Compact Fittings for Water Service
AWWA .
C200 Steel Water pipe - 6 Inch and Larger
AWWA . . . . i
C605 Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe and Fittings for Water
AWWA AWWA Standard for Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 In.
C900 Through 12 In. (100 mm Through 300 mm), for Water Transmission and Distribution
AWWA AWWA Standard for Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 14 In.
C905 Through 48 In. (350 mm Through 1,200 mm), for Water Transmission and Distribution
AWWA AWWA Standard for Molecularly Oriented Polyvinyl Chloride (PVCQO) Pressure Pipe, 4 In.
C909 Through 24 In. (100 mm Through 600 mm), for Water, Wastewater, and Reclaimed Water

Service
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Table 3. Pipes and Fittings that DO NOT meet Wisconsin Construction Specification 634-
Waste Transfer Pipe
Note-Some of the ASTMs listed below allow a dual marking of the pipe. The second marking may include

an ASTM that is included on the list of pipes that will meet this specification. This will make the dual
marked pipe acceptable.

ASTM | AWWA Description
| AASHTO P
ASTM C 425 |Standard Specification for Compression Joints for Vitrified Clay Pipe and Fittings

Standard Specification for Vitrified Clay Pipe, Extra Strength, Standard Strength, and

ASTM C 700 Perforated
ASTM C 877 Standard SpeC|f|gat|on for External Sealing Bands for Concrete Pipe, Manholes, and
Precast Box Sections
ASTM C 1244 Standard Test Me_thod for ancrete Sewer Manholes by the Negative Air Pressure
(Vacuum) Test Prior to Backfill
ASTM D 2665 SFandard Sp_emﬂcahon for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent
Pipe and Fittings
Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Poly (Vinyl
ASTM D 2680 Chloride) (PVC) Composite Sewer
ASTM F 628 Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40 Plastic
Drain, Waste, and Vent Pipe With a Cellular Core
ASTM F 667 |Standard Specification for Large Diameter Corrugated Polyethylene Pipe and Fittings
Standard Specification for Coextruded Poly(Vinyl Chloride) (PVC) Plastic Pipe With a
ASTM F 891
Cellular Core
Standard Specification for Poly(Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a
ASTM F 949 . .
Smooth Interior and Fittings
Standard Specification for Poly (Vinyl Chloride) (PVC) Closed Profile Gravity Pipe and
ASTM F 1803 |_. .. . .
Fittings Based on Controlled Inside Diameter
ASTM F 1866 Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Schedule 40 Drainage
and DWV Fabricated Fittings
ASTM F 2648 Standard Specification for 2 to 60 inch [50 to 1500 mm] Annular Corrugated Profile Wall
Polyethylene (PE) Pipe and Fittings for Land Drainage Applications
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10. Specific Site Requirements

NRCS, Wi SPECIFICATION - Page 12 of 12 November 2024



USDA

_ United States Department of Agriculture 634-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
WASTE TRANSFER

CODE 634

(no)

DEFINITION

A system using structures, pipes, or other conduits installed to convey wastes or waste byproducts from
an agricultural source to a storage facility, treatment facility, or land application site.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

*  Prevent nutrient transport to surface or ground water
*  Prevent transport of pathogens to surface or ground water

CONDITIONS WHERE PRACTICE APPLIES

The waste transfer system is included as a component of the agricultural production area, storage facility,
treatment facility, and land application areas of the agricultural operation.

The practice applies where it is necessary to transfer waste material generated by livestock production or
agricultural product processing between the generation site, storage facility, treatment facility, handling
area, loading area, or land for agronomic application.

This practice standard does not apply to mechanical equipment such as barn cleaners, alley scrapers,
augers, or belts for moving manure in the housing facility to gather waste.

This practice does not apply to hauling waste material with equipment or vehicles or transfer by temporary
surface pipe or hoses.

CRITERIA

General Criteria Applicable to All Purposes

Laws and regulations

Notify landowner and/or contractor of responsibility to locate all buried utilities in the project area, including
drainage tile and other structural measures. The landowner is required to obtain all necessary permits for
project installation prior to construction. Plan, design, and construct the waste transfer system to meet all
Federal, State, Tribal, and local laws and regulations.

Safety

Include appropriate safety features to minimize the hazards of the facility. Provide warning signs, fences
(Fence, Code 382), ladders, ropes, bars, rails, and other devices, as appropriate, to ensure the safety of
humans and livestock. Ensure that proper ventilation and adequate warning signage is provided for waste
transfer structures in an enclosed facility or confined area, as necessary, to prevent explosion, poisoning,
or asphyxiation.

NRCS reviews and periodically updates conservation practice standards. To obtain the current NRCS. WI

version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

November 2024
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Include a water-sealed trap and vent or similar devices where necessary to control gases from a pipeline
entering an enclosed building or reception pit.

Prevent tractors and other equipment from slipping into waste collection, storage, or treatment facilities by
placing barriers on push-off ramps.

Provide covers or barriers, such as gates, fences, grates, etc., at openings to waste transfer components
and manure storage structures. Secure to prevent accidental entry by humans and livestock. Tank covers
shall be designed to withstand both dead and live loads. Use the live load values for covers contained in
ASAE EP378.4, Floor and Suspended Loads on Agricultural Structures Due to Use, and in ASAE
EP393.3, Manure Storages. For vehicles or equipment in excess of 20,000 pounds gross vehicle weight,
use the actual axle load.

Protect pipes at risk of being damaged by equipment or livestock by placing fences or markers along the
pipe, or protective bollards at loadout areas.

Provide a secure cover or otherwise restrict access to any manually operated in-line valves of a discharge
pipe from a waste storage structure to prevent unauthorized release of effluent. To prevent backflow,
install an in-line manual valve in the transfer pipe, located as close to the storage facility as practical,
when the top of the storage facility is higher than the top of the transfer structure. An in-line valve is not
required if the transfer pipe terminates at an elevation above the top of the storage facility, thus providing
an air gap.

Design and operateconfined spaces- where human entry may occur in accordance with ASABE EP470,
Manure Storage Safety. Covered channels and reception structures that require human entry are not
allowed.

Management Assessment

Conduct a management assessment of the existing and proposed transfer system with the owner/operator
to determine the purpose of the transfer components, manure handling practices, waste characteristics,
and available resources. Document and incorporate the assessment findings in the design. Include the
following:

1. Waste Characterization

a. Sources, volumes and consistency of manure, contaminated runoff, manure processing
derivatives, leachate, wastewater, and other inputs to the waste transfer system.

b. Animal types.

c. Bedding types and quantity.

Waste handling, transfer methods and duration.
Facility waste removal methods.

Access needs and limitations.

Safety needs.

Labor and equipment needs.

Odor production concerns and control strategies.
Aesthetics and animal health.

Provisions for facility expansion.

© N AN WD

Site Assessment

Conduct a site assessment to describe the physical site characteristics that will influence the construction,
maintenance, and environmental integrity of a waste transfer system. Document and incorporate the
assessment findings in the design. Include the following:

“Words in the standard that are shown in italics are described in the Glossary section.
The words are italicized the first time they are used in the text.

NRCS, WI
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1. Determine the locations and elevations of buildings, roads, lanes, soil test pits, property lines,
setbacks, easements, wells, springs, floodplains, surface waters, surface drains, drain tile, utilities,
overhead lines, cultural resources, and wetlands.

2. Determine the location of sinkholes and other karst features and conduits to groundwater within
1,000 feet of the facilities in the animal production area.

3. Locate subsurface investigations for reception structures, channels and transfer pipes in the animal
production area such that no portion of the structure, channel or pipe is greater than 100 feet from a
subsurface investigation point. Extend the investigation to a minimum depth to ensure required
separation distances for the proposed component are achieved.

4. Complete a subsurface investigation for all waste transfer facilities in sufficient detail and analysis
to support the design in accordance with EFH, Chapter 4, WI supplement, Exhibit A. Describe the
soil material encountered, location of any seeps, depth to subsurface saturation, and depth to
bedrock (Note: Exhibit A follows NRCS NEM Part 531, Geology, by utilizing ASTM D2488
procedures).

5. Provide a narrative description of design limitations derived from the soils data.

Separation from Subsurface Saturation or Bedrock
The separation is the closest distance from any point on the inside surface of the component to the
feature from which separation is required.Refer to Table 1.

Table 1 Separation Distances for Reception Structures, Hoppers, Channels, Pumps, and
Farmstead Pipes

Bottom of Pump, Floor
Surface, or Pipe Invert
Relative to Subsurface
Saturation

Well, Spring, and
Reservoir Separation
Distance "o’

Bottom of Pump, Floor
Transfer Components |Surface, or Pipe Invert
Relative to Bedrock

Pumps

Bottom of pump
> 6 inches maximum depth into > 50 feet
saturation shall be 2 feet
Floor may be at the

> 6 inches subsurface saturation >50 feet
level

Pumps encased in
concrete

Pumps housed in a
drywe” Note2

Reception Structures and Hoppers

Floor may be at the

Hopper (< 6,000 gallons) |> 1 foot subsurface saturation > 50 feet
/evel Note3

Reception tank (> 6,000 > 2 foet > 2 feet :\(1213 foot for > 100 feet

gallons) sumps) Note

Channels

Al > 2 feet 2 2 feet (21 footfor 15 100 feet
sumps) Note

Pipes

All |> 6 inches | No restrictions"*e * |2 25 feet

Note 1: Well, spring, and reservoir separation distances are in accordance with NR 812, Well Construction
and Pump Installation. Items not listed in the table shall also be in accordance with NR 812. DNR-
permitted animal feeding operations need to follow the 250-foot well separation distance requirements of
NR 243.

Note 2: Drywells contain pump hardware and are not intended to contain waste.

NRCS, WI
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Note 3: Separation distances from subsurface saturation is not required if the reception structure, hopper,
or channel is designed to withstand anticipated hydrostatic loads and uplift (buoyancy).

Note 4: Ensure adequate cover to prevent floatation in saturated soils
Separation to subsurface saturation is intended to protect components from hydrostatic pressure.

1. Use the following factors to identify subsurface saturation: gleyed soil, gray mottles, and soil color in
conjunction with nearby surface water features. Use the following soil properties to determine the
highest subsurface saturation elevation identified in a test pit/soil boring:

a. Free water or wet soil identified by glistening, due to the slow release of water.
b. Gleyed soil, that may extend uninterrupted from an observed free water surface.

c. The presence of distinct gray redoximorphic features with a chroma of 2 or less based on
Munsell color charts.

d. Depleted matrices having a value of 4 or more and chroma 2 or less based on Munsell color
charts. In some cases, soil parent materials have a natural color of 2 chroma or less or gleyed
color that is not due to saturation. In these cases, other indicators may be used: landscape
position, elevation, or soils in relation to nearby water features.

2. In soils not conducive to mottling, such as sand, establish the subsurface saturation elevation with
piezometer observations, or by evaluating the soil morphology and landscape position relative to
streams, wetlands and drainage ditches.

3. Do not drain subsurface saturation, (or have water- bearing layers removed) except as described
for perched conditions. Perched conditions may be drained to achieve separation distances in
Table 1 and relieve hydrostatic loads. Document that subsurface saturation is perched and of
drainable extent. All drainage systems shall drain by gravity. Evaluate the effect of tailwater on
drainage outlets. Locate drainage systems around the outside perimeter of the structural footprint
and drain to a free outlet.

4. If the site assessment indicates artesian features, complete a hydrogeologic and geotechnical
evaluation site suitability of in-ground components.

5. Excavation of bedrock is permitted to achieve the required separation distance as specified in the
tables. Bedrock shall not be removed by blasting. The exposed bedrock surface shall be evaluated
to ensure a structurally sound base. Fractures or voids shall be treated to prevent migration of soil
material. The surface of excavated bedrock shall have a positive grade, minimum of 1 percent,
under and away from the component, as to prevent any significant ponding on the rock surface. If
bedrock is excavated, the material placed between the component and the bedrock shall have a
minimum of 20% passing the #200 sieve.

Flood Prone Areas
Protect reception tanks, channels and hoppers located in flood prone areas from inundation, structural
damage and instability. Local zoning regulations may require a higher level of evaluation or protection.

Design waste transfer components to be protected from inundation or damage from a 25-year flood event.

Evaluate hydrostatic pressures and buoyancy/uplift on these systems. Evaluate these systems for
additional protections such as automatic shutoff systems, backflow prevention valves or check valves,
watertight connections, main power disconnects, submersible type splices on electrical lines, etc. Locate
vents, power supplies, and automatic or manual shutoff controls above the 25-year floodplain so that
access is possible.

Failure Analysis

Evaluate the overall functionality of the waste transfer system for possible malfunctions that could lead to
a release of the waste transfer system contents outside the normal operational confines of the waste
management system. Identified potential failures should be addressed in the design phase, the operation
and maintenance plan, and the emergency response plan.

NRCS, WI
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Structural design

Design structures with reinforced concrete, steel, wood, or masonry materials in accordance with NRCS
National Engineering Manual (NEM) (Title 210), Part 536, “Structural Engineering.” Account for all items
that will influence the performance of the structure, including load assumptions, durability, serviceability,
material properties, and construction quality. Ensure that the material used for a fabricated structure is
compatible with the waste product being transferred.

Design structures for the loading conditions criteria in Waste Storage Facility (Code 313). Use Table 1 in
Pond Sealing or Lining — Concrete (Code 522) to design reinforcement and spacing between control
Joints.

Verify that precast concrete manholes conform to the criteria in ASTM C478. Ensure the riser wall and
base slab are cast monolithically as a single unit and the pipe joints sealant meet ASTM C-990.

Verify that manufactured structures (precast concrete, fiberglass, or plastic) are watertight and structurally
sound as determined by structural analysis (calculation) or performance test. Acceptance criteria are
found in the Wisconsin Supplement to the Ag Waste Management Field Handbook, Chapter 10,
“Acceptance of Manufactured Tanks.”

Use Roofs and Covers (Code 367) to design roofs or covers where needed for structures.

Reception Tanks and Hoppers
Size reception tanks and hoppers to contain a minimum volume of one full day’s waste production,residual
waste after pumping, and an additional 6 inches of freeboard.

Design floor openings with structures that receive manure from scrape alley collection to ensure
unrestricted access for the material being scraped. Design the floor opening with a minimum area of 9
square feet, having one dimension of that opening 4 feet or larger. Equip floor grate with openings wide
enough to pass the waste and engineered to support the anticipated live loads. Provide safety features to
prevent accidental entry to the waste reception pit.

Design curbs, intended to convey waste, to be of sufficient height to ensure all waste flows into the
transfer structure. Design curbs to be anchored to withstand working loads.

Provide additional capacity for reception tanks receiving stormwater runoff to contain the volume of
precipitation and runoff from the 25-year, 24-hour storm plus one foot of freeboard.

Ensure reception tanks, channels, hoppers, and pumps shall meet the separation distances criteria in
Table 1.

Pipelines and conduits — General

Design pipes considering the waste material properties, management operations, pipe exposure, external
static and dynamic loads on the pipe,static and working pressure, pipe pressure rating, required capacity
and all applicable design factors. Pipe pressure rating required may need adjustment based on effluent
and ambient temperatures.

Design plastic conduits for appropriate burial and loading conditions according to NEH Part 636, Chapter
52 “Structural Design of Flexible Conduits,” or Uni-Bell Handbook of PVC Pipe Design and Construction,
or PPI Handbook of Polyethylene Pipe.

Use watertight or sewer grade pipes and connection devices for waste transfer pipes./nstall pipe materials
and fittings that are liquid tight in accordance with the manufacturer’s specifications and Wisconsin
Specification 634. Specify Class 1, 2, or 3 for bedding, pipe zone and inital backfill material and
compaction. Specify Class A, B, C, or D for final backfill material and compaction.

Provide cleanout access for all pipes transferring waste material to allow for removal of settled solids or
obstructions. Space pipe cleanouts at a maximum interval of 150 feet along the pipe length, or a

NRCS, WI
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maximum interval of 300 feet along the pipe length if bidirectional cleanouts are used. A pipeline
intervention device, such as a foam cleanout ball, is an acceptable method of cleaning out pipes instead
of a cleanout access. Incorporate pipe cleanout methods into the design and describe the methods in the
operation and maintenance plan.

Cleanout access is not required for pipes transferring wastewater, contaminated runoff, and similar wastes
with a low solids content or pipes used for transfer to cropland for application. Incorporate into the design
a method to clean these pipes in the event of plugging and describe method in the Operation and
Maintenance Plan.

Design the pipe or conduit from the collection facility to have a minimum flow rate equal to the maximum
anticipated design flow. Design flow should be a 25-year, 24-hour event to prevent discharge from the
system, otherwise, use a design flow that is required for system operation.

Design the pipe to empty the storage or treatment facility in accordance with the planned application rates
outlined in the comprehensive nutrient management plan.

Protect pipes exposed to sunlight from ultraviolet (UV) deterioration by selecting UV-resistant pipe
materials.

Install pipe properly at all locations to accommodate any traffic crossing, farming operations, frost depth,
subsurface saturation, or bedrock elevations. Protect pipe from uplift if subjected to hydrostatic forces.
Separate pipe installed near bedrock with at least 6 inches of bedding material. Excavation and removal of
bedrock is acceptable to provide bedding depth.

Design transfer pipe to be insulated, heated, buried below anticipated frost depth, constructed of freeze-
resistant material, or installed such that it can be drained after each use by gravity or compressed air
when cold weather operation is planned.Protect buried farmstead pipes from freezing with either a
minimum of 4 feet of soil cover or as specified in WI Administrative Rules, Safety and Professional
Services (SPS), Chapter 382 or an equivalent amount of soil and insulation unless the pipe is drained
after each use.

Install pipes with appropriate backflow prevention devices, when applicable.

Install air vents and vacuum relief valves where necessary to eliminate air locks, as well as to protect the
pipe against negative pressures.

Pipelines — Pressure

Select pipeline and appurtenance material that meet the static and working pressure criteria of the
system. Include in the analysis air and water pressures used to clear the pipeline. Place a warning sign on
all risers indicating the transfer system pressure rating. Match pipe pressure rating to the pump.

Ensure pressure pipes that transfer waste to storage facilities in Sensitive Environmental Settings, as
defined by Waste Storage Facility (Code 313), meet the criteria contained in the severe service transfer
pipelines.

Provide thrust control designed in accordance with NRCS National Engineering Handbook (NEH) (Title
210), Part 636, Chapter 52, “Structural Design of Flexible Conduits,” for all pressure pipelines 4 inches
and larger in diameter and for fittings and valves. Mechanical joint restraint may be used and must be
certified by the manufacturer as adequate to withstand the unbalanced thrust forces in the system, as
computed in 210-NEH-636-52.

Maintain the integrity of a wall or liner at pipe penetrations of waste storage structures, reception tanks,
and channels.Do not allow pipe joints within 10 feet of a waste storage facility liner.Install a mechanical
and/or concrete restraint for all joints within 25 feet of where the pipe penetrates the inside surface of the
waste storage facility (measured along the length of the pipe).Use WI Construction Specification 634,
Waste Transfer for all pipeline penetrations and restraints.

NRCS, WI
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When operating at design capacity, do not exceed 5 feet per second in pipelines with valves. Ensure that
static and working pressure do not exceed 72 percent of the pressure rating of the pipe. If either of these
limits is exceeded, evaluate the pipeline for waterhammer or transient (surge) pressures. Design
considerations for surge are contained in the Uni-Bell Handbook of PVC Pipe Design and Construction, or
the PPI Handbook of Polyethylene Pipe.

Maintain at least 3 feet per second for cleanout velocity except for ram plunger or piston type pump
applications.

Install a check valve near the outlet of each pump except where backflow is incorporated into the design.

Provide a pressure relief valve after the check valve, near the pump, to protect the pipeline against the
pump shutoff head if the pipeline becomes obstructed. If the pressure rating of the pipeline and
appurtenances is sufficient to contain the pump shutoff head, a pump shutoff switch activated by a
minimum and maximum pressure setting can be used in lieu of a pressure relief valve.

Size pressure relief valves to be no smaller than one-fourth inch for each inch of the pipe diameter. Set
pressure relief valves to open at a pressure no greater than 5 pounds per square inch above the transfer
system working pressure.

Pipeline - Severe Service

Severe service transfer pipelines include those supplying flush water to dosing systems and solid set
waste transfer pipelines to cropland under pressure. Test the pipe for leaks in accordance with Waste
Transfer Pipe (WI Spec. 634). Include the test protocol and results in the as-built documentation.

Pipelines — Gravity
Meet the criteria in Table 2 for gravity flow pipes.

NRCS, WI
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Table 2 Summary of Criteria for Gravity Transfer Systems

Slower Flowing Wastes Faster Flowing Wastes

For wastes that tend to be faster
flowing due to additional liquids or
lack of bedding (typically free stall

For wastes that tend to be slower
flowing due to bedding, feed, or

Description dryngss (typ{cally .stan'chlon barns barns, veal or hog facilities, and
or thick slurries with higher . )
) . contaminated runoff with lower
viscosities). ; .
viscosities).
Minimum Pipe Diameter 24 inches No minimum diameter
Liquid or semi-solid wastes shall
have a minimum of:

» 2 feet below the lowest
point of entry from the
scrape alley, barn cleaner,

Shall be a minimum of 4 feet channel, etc., and
below the bottom of the lowest « An additional height equal
point of entry from the barn to 1% of the transfer pipe

Minimum Head in Gravity Flow cleaner, scrape a[[ey’ efc.
Systems (as measured from the
Maximum Operating Level
(MOL) of the Waste Storage

Facility) For pipe over 100 feet in length | pjluted wastes shall have a
an additional height equal to 1% | minimum of:

of the transfer pipe length shall be
included. « 1 foot below the lowest
point of entry from the
scrape alley, barn cleaner,
channel, etc., and_

length

An additional height equal to 1%
of the transfer pipe length

One full day’s manure production.
A minimum of one-half a day’s
Minimum Volume of Reception |manure volume must be between
Structure the MOL of the waste storage
facility and the bottom of the barn
cleaner or scrape alley.

One full day’s manure production.

A 6-inch diameter minimum vent
A 6-inch diameter minimum vent |pipe installed within 10 feet of the

Vent Pipe pipe is required. Install within 10  |reception structure is required for
feet of the reception structure. reception structures with knife
valves.

Design for a minimum velocity of 3 feet per second to prevent sedimentation.

Convey waste into and through the pipe to minimize ponding in the production area. Design the gravity
pipe to follow as direct a route as possible. Horizontal curves or bends in the pipe joints of a gravity pipe
require special design considerations except for minor deflections of less than 10 degrees.

Account for the process of sand settling out of the waste stream in a gravity flow design that transfers
sand-laden manure. The minimum gravity pipe flow velocity for sand-laden manure is 5 feet per second.
Design transfer systems to handle abrasion for a flow velocity exceeding 6 feet per second.

NRCS, WI
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For a flume system with slurry manure, limit the design depth of flow in the pipe to 50 percent of the pipe
depth to maintain the scouring effect of the flow.

Install a minimum of two manually operated in-line valves, with one located as close to the storage facility
as practical, for a pipeline designed to gravity discharge liquid waste from a waste storage or treatment
facility. If an automatic valve is used for gravity loading or transfer, the automatic valve will be in addition to
the two manually operated in-line valves.

Do not use gravity outlets to empty waste storage facilities.

Gravity discharge pipe used for transferring waste from one storage facility to another shall have a
minimum of two shut off valves if one facility can release a volume that would exceed the maximum
operating level of the receiving facility. Locate the valves as close to each of the storage facilities as
practical. One valve shall be manually operated.

Other conduits
The minimum design velocity for waste transfer in open ditches and channels is 1.5 feet per second.

A minimum concrete thickness of 5 inches is required for a reinforced cast-in-place concrete-lined ditch or
channel for waste transfer.

Pumps
Use Pumping Plant (Code 533) for a waste transfer pump where needed.

Select the pump to transfer the waste material at the system pressure head and rate required. Determine
the type of pump by the consistency of the material and the type of solids. Use pump manufacturer’s
recommendations for the installation requirements.

Correct the total dynamic head for viscosity and specific gravity of the liquid waste used in pump selection.
Reference 210-NEH, Part 651, Chapter 11, “Waste Utilization,” for increased friction losses caused by
higher fluid viscosity, and 210-NEH-651, Chapter 12, “Waste Management Equipment,” for pump selection
guidance.

Agitators

Include agitators, as needed, to facilitate pumping of liquid or slurry waste for transfer. Size the agitation
equipment to provide adequate agitation of the volume of storage. Select equipment compatible with the
type and consistency of the waste material. Base requirements for agitator sizing, installation, and
operation on manufacturer’s recommendations.

Solid/liquid waste separation
Use Waste Separation Facility (Code 632) to separate a portion of the solids from the manure or liquid
waste stream, as needed.

Additional Criteria for Solid Set Waste Transfer Pipelines to Field Application Risers

Hydraulics
Solid set waste transfer pipelines shall meet the criteria in the Pipelines — Pressure section. The pipe shall

be tested in accordance with Waste Transfer Pipe (WI Spec. 634).

Ensure the design capacity and pressure of pipelines and appurtenances are sufficient to meet the
planned land application requirements in accordance with the nutrient management plan.

Use Hazen Williams “C” of 100-150 for smooth wall HDPE and PVC.

NRCS, WI
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Use a maximum design velocity of 5 fps unless a surge analysis is performed to ensure that the pressure
ratings are not exceeded in the pipeline and appurtenance. The maximum velocity limitation does apply if
the designed system gradually changes velocity to prevent surge.

Pressure Relief Valves
Install a pressure relief valve immediately downstream of pump(s).

Include model number, nominal valve diameter, spring number, and cracking pressure (stamped on the
valve by the manufacturer). Adjustable PR valves shall be sealed or otherwise altered to prevent
changing the adjustment from that marked on the valve.

Size the PR valve to release the entire flow rate before the pressure reaches 1.5 times the pressure rating
of the pipe. In lieu, of a detailed surge/pressure analysis, the minimum size of PR valve shall be %4 inch
nominal valve size per inch of the nominal pipeline diameter.

Include the manufacturer’s performance curve that describes the flow and pressure characteristics of the
PR valve. The performance curve shall be the basis for acceptance of these valves and selection of the
design pressure setting.

Air Release Valves

If a pipeline could freely drain more than 20 feet of head, install a vacuum relief valve at the high point to
prevent pipe collapse. Design the vacuum valve orifice with an inflow capacity that exceeds the potential
discharge rate of the drained pipeline (conservatively estimated using Manning’s equation for open
channel flow as the pipeline drains). Limit the inflow pressure differential in the valve design to 2 psi. In
lieu of a vacuum relief valve, design the pipe and embedment conditions in accordance with the
procedures in 210-NEH-636-52 to resist the total pipe load (overburden + vehicle surcharge + vacuum).

Install a minimum %4-inch diameter manual-controlled ball valve to release air during filling. Install a valve
on each discharge riser and all high points or crests in the pipeline.

Flow Meters
Include a flow meter and pressure gauge on pipeline system unless a flow meter is included on the pump
or land application equipment. Ensure the flow meter provides real-time discharge and a totalizer.

Backfill and Cover

Design the pipe tto transfer loads to a properly designed soil envelope. Use the Spangler Modified lowa
equation described in 210-NEH-636-52 to calculate the potential for pipe wall crushing, buckling, and
deflection. Limit the allowable pipe deflections for buried PVC, HDPE, aluminum, polyethylene, and
corrugated plastic to 5 percent. Ensure the pipe wall and soil envelope can withstand all anticipated
external loads. Use appropriate live loads for the anticipated traffic conditions (e.qg., fully loaded trucks and
agricultural equipment in muddy conditions). Specify the bedding and backfill class conditions presented
in WI Specification 634 to provide an adequate soil envelope for the pipe design and satisfy the tolerance
for settlement of trench backfill.

In lieu of a structural design, use HDPE DR9, HDPE DR11, PVC C900 DR18, PVC C900 DR14, or PVC
Schedule 80 pipe. The structural strength of these pipes are compatible with all backfill classes in
Wisconsin Specification 634. Do not use backfill with USCS classifications of CH, MH, CH-MH, OH, OL,
or PT. Do not use Class 3 or 4 backfill if groundwater or saturated soils are present in the trench.

Use a minimum depth of soil cover of 30 inches. Additional cover may be required when the pipeline is
installed in permanent or seasonally saturated soils. Perform a buoyancy check to ensure a factor of
safety of at least 1.5 against flotation.

Shallow bury or aboveground pipe installations require special consideration for protection from physical
and environmental hazards.
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Provide anchor points, expansion/contraction joints, or other restraint as needed to control pipe movement
resulting from expansion and contraction.

Use Web Soil Survey to determine soil types, depth to bedrock, and depth to water table along the
pipeline route. Verify soil types before and during construction and make necessary adjustments in the
backfill conditions to meet the design requirements.

Clean Outs and Pig Ports
Provide adequate launch and reception chamber/fittings for cleanout pigs.

Filling

The pipe system shall have a means of controlling the filling of the pipeline to prevent entrapped air and
excessive transient pressures. Fill rates shall not exceed a discharge that equates to 1 foot per second in
the smallest pipeline diameter.

Corrosion
Steel pipelines are not allowed. Steel may only be used in pipeline components such as risers, valves,
pumps, gauges, mechanical fittings, etc. All steel components shall be corrosion resistive.

All metal to metal fittings, such as risers, bends, tees, and reducers, should be of similar metals. If
dissimilar metals are used, the fittings shall be protected against galvanic corrosion (e.g., separate
dissimilar metals with rubber or plastic insulator). Bolts used to join galvanized steel shall be galvanized,
plastic coated, stainless steel, or otherwise protected to prevent galvanic corrosion. Bolts used to join
aluminum, other than aluminum alloy bolts, must be plastic coated or otherwise protected to prevent
galvanic corrosion.

CONSIDERATIONS

General Considerations

Consider economics (including design life), overall nutrient management system plans, and health and
safety factors.

Time and locate agitation and transfer activities to minimize odor formation and the breeding of insects
within the material.

Cover and/or minimize the disturbance of material to reduce the likelihood of air emissions, hydrogen
sulfide formation, and release of particulate matter, volatile organic compounds, methane, and ammonia.

Consider abandonment, relocation, or additional floodproofing for existing reception structures located in
flood-prone areas. For additional information on floodproofing structures, see “Floodproofing Non-
Residential Buildings” (FEMA P-936, 2013).

Protect storage structure liners from hydrostatic soil pressures that may be caused by preferential flow
paths along the outside of the installed pipe.

Consider a positive displacement pump for liquid waste with total solids exceeding 8 percent.

Increase the total dynamic head up to 30 percent for pumping manure slurries with 3 to 8 percent total
solids (wet basis).

Use a wet sump and agitation pump to reduce solids separation within the gravity reception structure.
Select a pump with a low speed for manure slurries which contain abrasives such as sand.

Use a semi-open impeller pump to handle manure slurry with straw, twine, hair, and sludge. Pumps with
cutting knives and recirculation agitation capacity also reduce plugging.
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Install a cleanout or vent riser within 10 feet of the reception structure and other grade change locations
on gravity transfer systems to reduce the risk of an air lock in the pipe.

Use premanufactured manholes as risers at stations to change direction for needed transitions.

Consider the operating space requirements of loading and unloading of equipment in the vicinity of the
transfer components.

Consider load out areas with sufficient volume to contain and convey any spillage or failure to the hauling
vehicle or to a transfer or storage facility.

When applicable and compatible, consider the dual use of waste transfer pipelines for irrigation water
delivery.

Install a locator wire in the trench with transfer pipelines.

Consider corrosion resistance and water tightness in the selection of pipe material and joints due to the
nature of the waste material.

Consider the potential for struvite phosphate (magnesium ammonium phosphate) mineral deposition in
smaller diameter pipes and places where there is high turbulence such as pipe connections and valves.
Preventative measures may be needed, such as acid washing the pipe to prevent the buildup of deposits.

Consider the need for additional check valves, cleanouts, vent risers, knife valves, anti-siphon protection,
and vacuum relief valves and open-air breaks, as appropriate, on all pipe systems.

Use leak detection methods and equipment for monitoring and periodic pressure testing of waste transfer
systems installed in sensitive areas having large daily flow volumes, long flow lengths, or high flow
pressures.

Consider installing thrust control consisting of a cast-in-place thrust block installed at every third joint, or a
mechanical joint restraint device installed at every joint for gasketed pipe subjected to pulsating flow.

When exporting solid waste material off-farm, consider Waste Recycling (Code 633).

Consider the effects of adding liquid to manure that contains sand bedding. Liquid can enhance sand
settling.

Considerations for Solid Set Waste Transfer Pipelines to Field Application Risers
Where the pipeline enters a right-of-way, a tracer wire is recommended.

When boring pipeline, follow DNR Technical Standard 1072 Horizontal Directional Drilling.
Avoid the use of quick closing, quarter-turn valves such as lever-operated butterfly valves, if possible.

Specify slow closing valves, geared valve operators, “anti-slam” air valves, non-slam check valves, or
other similar devices.

During construction, be aware if joint separation problems due to thermal contraction of exposed pipe.
This can occur if the pipe is assembled when temperatures are warm and allowed to cool overnight
without backfill.

PLANS AND SPECIFICATIONS

Prepare plans and specifications for constructing a waste transfer system that describe the requirements
for applying this practice to achieve its intended use.

*  Construction plans and specifications must include a location map, plan view, profiles, cross
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sections, details and specifications of all structures, etc., to ensure that the project can be properly
constructed.

* NRCS acceptance may require pressure testing of a pressure pipe system prior to waste transfer
service. If required, include the test protocol and results in the as-built documentation.

* Include the maximum static (including pump shutoff head) and working pressure and the pressure
rating of the pipelines, valves, and appurtenances.

Quality Assurance Plan

A quality assurance plan is required that describes the type and frequency of testing, the items requiring
inspection, the documentation required, and the qualifications of the person doing the work.

Address the following items in the quality assurance plan:

Site and contact information

Introduction and project description — narrative format
Responsibilities of key parties

Pre-construction meeting

Inspection, observation, and testing requirements
As-built plans and other certification documentation

o ok Wb

OPERATION AND MAINTENANCE

Prepare an operation and maintenance (O&M) plan for review with the landowner or operator responsible
for the application of this practice. Provide specific instructions in the O&M plan for proper operation and
maintenance of each component of this practice and any detail needed for the level of repairs to maintain
the effectiveness over the useful life of the practice. Include—

» Evaluating the overall functionality of the waste transfer system for possible malfunctions that could
lead to a spill or release of waste material. Address the identified potential failures in the inspection
procedures of the O&M plan. Prepare an emergency response plan to be implemented in the event
of such a failure.

» Agitating liquid or slurry waste material adequately prior to transfer.

*  Flushing pipes used for transferring waste material with clean water after use and to reduce the risk
of gas buildup and pipeline explosion.

» Periodically removing solids from conveyance conduits such as concrete-lined ditches, grates, etc.

» During outbreaks of disease, handling waste products according to the State veterinarian guidance
on biosecurity for animal waste material.

« Sanitizing equipment leaving the farm, as appropriate, to prevent the spread of disease during an
outbreak.

»  Documenting use of confined space entry points and signage requirements and their review prior to
entering areas with possible gas buildup or asphyxiation concerns.

*  Operating procedures including: typical operating procedures, procedures for proper start-up and
shutdown for the operation of pumped transfer systems and valve operation sequence if applicable.

»  System information including the general system description, assumed system performance,
maximum design working pressure and the transfer system pressure rating of each transfer system.

Additional Operation and Maintenance for Solid Set Waste Transfer Pipelines to Field Application
Risers

A filling procedure shall be developed to avoid pipe damage and sudden burst. Provide details allowable
flow rates, fill time, and valve operation at the various phases of the filling process. Use flow meters or
other means (e.g., number of turns of a gate valve) to determine the rate of flow into the pipeline system.
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Operation and Maintenance plan shall include maximum pressure rating, flow rates, operating pressures,
pigging procedures, shutdown procedures, and emergency shutdown procedures.
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GLOSSARY

Animal Production Area — Means any part of the livestock operation that is used for the feeding and
housing of livestock. This includes the entire animal confinement and feeding area, and any adjacent
manure storage areas, animal lots, raw materials storage areas, and waste containment areas. This does
not include pasture and cropland.

Bedrock — The solid or consolidated rock formation typically underlying loose surficial material such as
soil, alluvium or glacial drift. Bedrock includes but is not limited to limestone, dolomite, sandstone, shale
and igneous and metamorphic rock.

Note: Although solid or consolidated bedrock can sometimes be removed with typical excavation
equipment, these materials are included in the above definition.

Channel — A narrow structure with negligible storage capacity, into which wastes are scraped or flushed
for immediate transfer to reception structures, hoppers or waste storage facilities. Channels may include
internal mechanical or hydraulic transfer mechanisms.

Cleanout Access — Pipe appurtenances such as air flushing valves, risers, manholes, and accessible
openings of pipe into reception structures or storage facilities that allow mechanical cleaning or
unplugging of a pipe.

Conduits to Groundwater — Sinkholes, swallets, fractured bedrock at the surface, mine shafts, non-metallic
mines, tile inlets discharging to groundwater, quarries, or depressional groundwater rechargeareas over
shallow fractured bedrock. Wells were intentionally left out of this NR 151 list.

Confined Space — Confined Space is a space that 1) contains or has the potential to contain a hazardous
atmosphere; 2) is large enough and so configured that a person can bodily enter; 3) has limited or
restricted means for entry or exit; and 4) is not designed for continuous human occupancy.
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Contaminated Runoff — Runoff that has come through or across a barnyard or animal lot or feed storage
area. It generally includes the runoff and any manure, sediment, feed, or other material carried in the
runoff. It contains lower concentrations of contaminants than leachate from feed or manure.

Cultural Resources — Cultural resources are the traces of any past activities and accomplishments of
people. They include tangible traces such as historic districts, sites, buildings, structures, historical
documents and cemeteries. They also include traces of less tangible objects such as dance forms,
aspects of folk-life, cultural or religious practices, and some landscapes and vistas.

Flood Prone Areas — These include areas delineated as floodplains on Federal Emergency Management
Agency (FEMA) maps, or local floodplain maps as well as areas along perennial streams (blue lines)
shown on the United States Geologic Survey quadrangle sheets that may be subject to out of bank flows.

Gleyed Soil —A soil condition resulting from prolonged soil saturation, which is manifested by the presence
of grayish, bluish or greenish colors through the soil matrix. Gleying occurs under reducing conditions, by
which iron is reduced predominantly to the ferrous state.

Hopper — Structure meant solely to feed wastes into a transfer pump. Hoppers are less than 6,000-gallon
capacity.

Karst features — Refers to areas of land underlain by carbonate bedrock (limestone or dolomite). Typical
land features in karst areas include sinkholes, network of interconnected fissures, fractures, disappearing
streams, closed depressions, blind valleys, caves, and springs. See the companion document in Chapter
10 of the AWMFH for additional discussion of karst features

Leachate — Concentrated liquid waste which has percolated through or drained by gravity from a pile of
manure, manure processing derivative, or animal feed. It contains much higher concentrations of
contaminants than contaminated runoff.

Manure Processing Derivatives — The by-products and waste components that are produced as a result of
treatment and processing practices. These include, but are not limited to, the following waste components:
flush water, separated sand, separated manure solids, precipitated manure sludges, supernatants,
digested liquids, composted biosolids, and process waters.

Perched Conditions —A soil moisture condition consisting of limited area including 1) saturated soil 2)
depleted, gleyed or reduced matrices or, 3) reduced redoximorphic features, located above or part of a
barrier to downward flow. Directly below the barrier to downward flow and above the normal free water
elevation a soil moisture condition exists in a soil layer(s) which does not display 1) saturation; 2)
depleted, gleyed or reduced matrices; or 3) reduced redoximorphic features.

Pump shutoff head — Maximum pressure a pump can produce. Represented by the highest point on the
pump flow curve.

Pressure Rating — Estimated maximum water pressure the pipe is capable of withstanding continuously
with a high degree of certainty that failure of the pipe will not occur. Pressure rating is determined by the
pipe manufacturer.

Reception Structure — A collection vessel that will hold waste and facilitate its transfer. Reception tanks
are larger than 6,000-gallon capacity.

Sinkholes — Closed, usually circular depressions which form in karst areas. Sinkholes are formed by the
downward migration of unconsolidated deposits into solutionally enlarged openings in the top of bedrock.

Transfer System Pressure Rating — The lowest pressure rating of any pipe, pipe fittings, and other
appurtenances. This is independent of pump shutoff head pressure.
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Wastewater — Milking center waste, flush water, leachate from feed holding areas, and similar waste
materials generated at the animal production area.

Working Pressure — The maximum designed operating pressure of the transfer system. Working pressure
is a maximum of 72% of the transfer system pressure rating. For pumped systems, this is determined by
the shut-off head of the pump and static head.
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Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
VEGETATED TREATMENT AREA

CODE 635

(ac)

DEFINITION

An area of permanent vegetation used for agricultural wastewater treatment.

PURPOSE

This practice is used to accomplish one or more of the following purposes—

* Improve water quality by using vegetation to reduce the loading of nutrients, organics, pathogens,
and other contaminants associated with livestock, poultry, and other agricultural operations

CONDITIONS WHERE PRACTICE APPLIES

This practice applies where:

* Avegetated treatment area (VTA) can be constructed, operated and maintained to treat
contaminated runoff from such areas as feedlots, feed storage, compost areas, solid manure
storage areas, barnyards, and other livestock holding areas; or to treat process wastewater from
agricultural operations.

* AVTAis a component of a planned agricultural waste management system to improve surface or
groundwater including downstream drinking water sources.

* Paved feedlots and feed storage areas do not exceed 0.66 acre.
»  FEarthen feedlots do not exceed 1.0 acre.

This practice does not apply on Concentrated Animal Feeding Operations (CAFO).

CRITERIA

General Criteria Applicable to All Purposes

VTAs shall comply with all federal, state, and local laws, rules, or regulations. The operator is responsible
for securing required permits. This standard does not contain the text of the federal, tribal, state, or local
laws.

Size the total treatment area for the VTA based on both the contributing site water runoff and vegetation
nutrient balances.

»  Water balance is the soil’'s capacity to infiltrate and retain runoff within the root zone. Base the
runoff determination on the most restrictive soil layer within the root zone regardless of its
thickness. Use the soil's water holding capacity in the root zone, infiltration rate, permeability, and
hydraulic conductivity to determine its ability to absorb and retain runoff. Minimize deep percolation.

* Nutrient balance utilizes the nutrients from the waste runoff to meet the nutrient requirements of the
harvested vegetation. Base the nutrient balance on the most limiting nutrient (i.e., nitrogen or

NRCS reviews and periodically updates conservation practice standards. To obtain the current NRCS, WI
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at November 2024
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.
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phosphorus).

Nutrient balances for nitrogen and phosphorus are unlikely to be achieved. Evaluate the potential nutrient
loading and vegetation uptake using NRCS Agricultural Waste Management Field Handbook (NEH) Part
651, Chapters 4 and 11, or the 2006 NRCS collaborative report on vegetated treatment systems (Koelsch,
et al).

Divert uncontaminated water from the treatment area to the fullest extent possible unless additional
moisture is needed to manage vegetation growth in the treatment area. Routinely remove manure,
uncovered feed, or other nutrient sources from feedlot or feed storage area to reduce nutrient and
pathogen loads entering the VTA in accordance with the operation and maintenance plan. Land apply
removed materials per nutrient management plan.

Establish and maintain permanent vegetation in the treatment area. Use a single species or a mixture of
grasses, legumes, and other forbs adapted to the soil and climate as specified in NRCS CPS 342 —
Critical Area Planting. Select species to meet the current site conditions and intended use. Selected
species will have the capacity to achieve adequate density, vigor, and yield within an appropriate time
frame to treat contaminated runoff. Complete site preparation and seeding at a time and in a manner that
best ensures survival and growth of the selected species. Do not apply contaminated runoff until
vegetation is well established.

Select vegetation that will withstand anticipated wetting or submerged conditions. Harvest vegetation as
appropriate to encourage dense growth, maintain an upright growth habit, and remove nutrients and other
contaminants that are contained in the plant tissue.

Design the VTA based on the need to treat the runoff volume from the agricultural animal management
facility. Infiltrate a portion or the entire volume of the design storm, based on management objectives.
Unless discharge is permitted by applicable regulations, store the noninfiltrated portion of the design
volume for utilization or treatment.

For runoff applications, design the VTA for full infiltration of a 1-year frequency, 24-hour duration runoff
event with no discharge from the end and no more than 10 percent deep percolation. Use a Runoff Curve
Number (CN) = 98 for the paved condition and CN = 90 for the earthen condition (Reference: National
Engineering Handbook, Part 630, Chapter 10). Subtract the 1-year frequency, 24-hour duration
precipitation depth from the available water holding capacity of the VTA prior to modeling the infiltration.

Use an earthen berm with a height of 12 inches (end block) on the downstream end of the VTA to increase
infiltration time and inhibit formation of ephemeral gullies which can circumvent uniform flow.

Exclude all livestock, including grazing, from the VTA.

Apply discharge into and through vegetated treatment area as sheet flow. Do not apply contaminated
runoff to the VTA using a concentrated point of discharge, such as a pipe outlet. To encourage sheet flow
across the treatment area, provide a means to disperse concentrated flow, such as a ditch, curb, gated
pipe, level spreader, corrosion resistant V-notch weir/baffle assembly,or a sprinkler system. Complete land
grading and install structural components necessary to maintain sheet flow throughout the treatment area.

Space level spreaders evenly over the VTA length with a maximum separation of 100 feet between them
and to the upstream/downstream ends of the VTA. At least one level spreader is required. If a gravel
spreader is utilized, select a crushed stone gradation that will reliably accomplish the goal of increasing
flow distribution without routine plugging.

Use a VTA flow width between 20 feet and 40 feet. Use a VTA flow length between 100 feet and 400 feet.
Multiple VTAs may be installed in parallel to accommodate a larger overall contributory area.

Limit the natural or constructed slope of the VTA from 0.5 to 3 percent. If design slope is 1 percent or
greater, use a uniform slope throughout the VTA. If design slope is less than 1 percent, use an entrance
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slope of 1 percent on the first 25 feet of VTA length to prevent backwater on the inlet control structure and
increase distribution of small runoff events.

Use earthen side berms with a minimum height of 12 inches to define the VTA perimeter and exclude
uncontaminated runoff from adjacent areas.

Use NRCS Conservation Practice Standard (CPS) Code 632, Waste Separation Facility, to pretreat
influent with waste separation (i.e., settling basin) to reduce organic loading and nutrients to levels that are
tolerated by the VTA and to prevent excessive accumulation of solids in the treatment area. Design the
settling basin for a 1-year, 24-hour storm event, ensure the basin is cleaned regulary in the Operation &
Maintenance Plan in order to meet the expected 10-year life of the VTA. Design the settling basin
concurrently with the VTA to ensure a feasible VTA application rate.

Utilize inlet control structures to control the rate and timing of inflow during normal operations and to
control inflow as necessary for operation and maintenance.

Locate VTAs outside of floodplains. However, if site restrictions require location within a floodplain, provide
protection from inundation or damage from a 25-year flood event, or larger, if required by regulation.

Install VTAs where the water table is naturally deep so that the infiltrated runoff does not interfacewith the
groundwater at the bottom of the root zone. Subsurface drainage within the VTA is not allowed. Do not use
drainage tile to artificially lower the subsurface saturation elevation.

Unless soil moisture can be maintained to prevent drying and cracking, do not plan infiltration areas where
soil features such as cracking will result in preferential flow paths that transport untreated runoff from the
surface to below the root zone.

Ensure that appropriate erosion control measures and sheet flow control measures (i.e., gravel spreaders)
are adequately addressed over the entire length of the VTA.

Additional Criteria for Site Suitability

Perform a soils investigation within the planned VTA footprint at the upstream end, at the downstream
end, and every 100 feet along the flow length (minimum of two required). Log the soil profile to a minimum
depth of 3 feet below the planned VTA surface using the USDA Soil Classification System.

Do not construct a VTA at the proposed location if the investigation confirms the presence of sand, loamy
sand, or sandy loam within the soil profile.

Maintain the minimum setbacks from the VTA listed below:

*  3feetto bedrock. Do not excavate bedrock and backfill with soil.

»  3feet to subsurface saturation as defined in NRCS CPS 313 — Waste Storage Facility.
» 50 feet from the perimeter to drainage tile.

* 10 feet from the sides to property lines and rights-of-way.

« 100 feet from the downstream end to property lines and rights-of-way.

« 50 feet from the perimeter to private wells.

* 1,000 feet from the perimeter to public wells.

* 300 feet from the perimeter to sinkholes and quarries.

* 100 feet from the downstream end to wetlands and artificial ponds.

* 300 feet from the downstream end to streams, classic gullies, and surface inlets.
* 1,000 feet from the downstream end to lakes and flowages.
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Additional Criteria for Hydraulic Design
Use current version of WinSRFR program developed by the USDA-Agricultural Research Service for VTA
design. It is available on the national NRCS website (Resources > Tech Tools).

Use the following software input conditions. English units can be set under “Edit” menu.

1.
2.

Select basin/border system after opening a simulation (click “Simulation” button).

On the “Soil / Crop Properties” tab, enter a Manning’s n-value of 0.3. Select the applicable NRCS
Intake Family via the “Infiltration Equation” drop-down menu (Ref: National Engineering Handbook,
Part 623, Chapter 4):

e Silt Loam — NRCS Intake Family = 0.8

e Clay Loam — NRCS Intake Family = 0.5
* Sandy Clay — NRCS Intake Family = 0.3
e Clay - NRCS Intake Family = 0.1

Enter a 12-inch basin depth as the “Maximum Depth, Y” on the “System Geometry” tab to establish
an end block. Select the blocked downstream condition on the “Inflow / Runoff” tab.

Enter the design slope on the “System Geometry” tab. Design slope shall be the uniform slope
downstream of the initial 25 feet of VTA length. Adjust slope as necessary to keep the “Verr” value
in the simulation results within +0.5%.

Select standard hydrograph method on “Inflow / Runoff” tab. Enter the design discharge rate from
the Settling Basin as the constant inflow rate with no cutback. Design an inflow rate from the
settling basin by dividing the 1-year, 24-hour runoff volume by a drawdown (“cutoff’) time of 4 to 12
hours. As a starting point for optimizing infiltration, the following durations are recommended based
on soil type.

» St Loam = 4 hours
e Clay Loam or Sandy Clay = 7 hours
e Clay =12 hours

Select the available water holding capacity based on soil type (Ref: National Engineering
Handbook, Part 652, Chapter 2). Required depth on the “Start Simulation” tab is defined as the net
available water holding capacity within a rooting depth of 3 feet minus direct precipitation on the
VTA from the design storm event.

*  Silt Loam — Available Water Holding Capacity = 2.4 inches per foot

*  Clay Loam — Available Water Holding Capacity = 2.4 inches per foot
»  Sandy Clay — Available Water Holding Capacity = 1.9 inches per foot
*  Clay — Available Water Capacity = 1.8 inches per foot

The example calculation assumes silt loam, rooting depth of 3 feet, and 1-year, 24-hour
precipitation depth on the VTA of 2.5 inches.

Example WinSRFR Required Depth (in) = (2.4 inches per foot x 3 ft) - 2.5in = 4.7 in

Limit deep percolation (“DP” on WinSRFR results summary) to 10 percent of calculated design
volume. Applied depth in excess of the required depth is considered deep percolation.

Given the selection of an end block as the downstream condition on the “Inflow / Runoff” tab, the
only solution model option on the “Execution” tab will be zero-inertia.

Run the simulation to calculate VTA performance. Perform trial adjustments to the geometry and
flow parameters to optimize infiltration, prevent VTA discharge, and keep deep percolation to less
than or equal to 10 percent.
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Additional Criteria for Feed Storage Area Runoff

Collect all leachate and the runoff volume from the initial 0.20 inches of each precipitation event in a
reception structure designed in accordance with NRCS CPS 313 — Waste Storage Facility or NRCS CPS
634 — Waste Transfer. Land apply the collected liquid per nutrient management plan. Do not apply feed
storage area leachate or initial runoff to the VTA.

CONSIDERATIONS

For the timeframe of January 1994 through July 2023 at eight weather stations across Wisconsin, 90
percent of the total rainfall volume occurred from rainfall events less than 1.95 inches based on data from
the Wisconsin State Climatology Office. For comparison, the 1-year frequency, 24-hour duration
precipitation depths range from 2.00 to 2.69 inches for Wisconsin counties with an average of 2.36 inches.

If the proposed VTA is within a watershed with documented surface water and/or groundwater
impairments (nutrients, bacteria, etc.), consider providing more than one VTA to increase reliability and
minimize the potential for overloading.

If active management will be pursued, consider providing multiple locations for influent distribution (e.g.
secondary application point in middle of VTA) to increase uniformity of water and nutrient application
across the entire VTA.

Minimize or prevent animal use of runoff-generating surfaces during the non-growing season to reduce
V'TA nutrient and pathogen loadings.

Additional nutrient and infiltration design guidance in Vegetated Treatment Systems for Open Lot Runoff,
(Koelsch, et. al., 2006).

When near sensitive areas such as impaired watersheds (nutrients and pathogens concerns) or close
proximity to housing developments (odor concerns), consider adding additional screening or additional
bedding management and manure solids removal from livestock areas in conjunction with the VTA to
reduce nutrient and pathogen loads being treated by the VTA and thereby further reducing the likelihood of
odor or water quality concerns.

Provide more than one vegetated treatment area to allow for resting, harvesting vegetation, and
maintenance, and to minimize the potential for overloading.

Provide additional storage in the basin collection area to minimize or eliminate discharge into the VTA
during rainfall events. Delay application until rainfall has ended to improve infiltration and nutrient uptake.

To maximize nutrient uptake, use warm and cool season species in separate areas to ensure that plants
are actively growing during different times of the year.

Supplement water as necessary to maintain plants in a condition suitable for the treatment purpose.
Direct contaminated effluent to a waste storage facility during excessively wet or cold climatic conditions.

Consider suspension of application to treatment area when weather conditions are not favorable for
aerobic activity or when soil temperatures are lower than 39° F. When soil temperatures are between 39°
F and 50° F, consider reducing application rate and increasing application period while maintaining a
constant hydraulic loading rate.

Manage the VTA to maintain vegetative treatment effectiveness throughout the growing season. Time the
harvest of the VTA plants so vegetation can regrow to a sufficient height to effectively filter effluent late in
the growing season.

Effluent from the VTA may be stored for land application, recycled through the wastewater management
system, or otherwise used in the agricultural operation.

NRCS, WI
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Install fences or other measures to exclude or minimize access of the VTA to humans or animals.

Install a pumping system at the bottom of the VTA to either recirculate the effluent to the top of the VTA or
transfer to a waste storage facility.

PLANS AND SPECIFICATIONS

Prepare plans and specifications that describe the requirements for applying the practice to achieve its
intended use.

As a minimum include:

«  Critical construction perimeters, necessary construction sequence, vegetation establishment
requirements, level spreader mechanism requirements, erosion control requirements, flow control
requirements, and associated practices.

*  Plan view showing the location of the VTA.
» Details of VTAlength, width, slope, and flow distribution controls.
* Herbaceous species, seed selection, and seeding rates to accomplish the planned purpose.

* Planting dates, care, and handling of the seed to ensure that planted materials have an acceptable
rate of survival.

»  Site preparation sufficient to establish and grow selected species.

OPERATION AND MAINTENANCE

Develop an operation and maintenance plan consistent with the purposes of the practice, its intended life,
safety requirements, and the criteria for its design.

Include the following items as appropriate:

« Control undesired weed species, especially state-listed noxious weeds, and other pests that could
inhibit proper functioning of the VTA.

* Inspect the VTA in the spring and routinely after storm events to identify erosion issues, excessive
sedimentation, plugged flow distribution controls, and unvegetated locations. Regrade, clean, and
reseed problem areas as appropriate to maintain sheet flow and acceptable treatment.

»  Consider dethatching or aerating the VTA to promote infiltration.

»  Conduct maintenance activities only when the VTA surface is dry enough to prevent rutting or
compaction.

*  On a weekly basis, clean exposed locations of paved feedlots and feed storage areas to reduce the
sediment and nutrient loading to the VTA. Empty settling basins at least quarterly and sooner if 50
percent filled with solids. Land apply per nutrient management plan.

*  Maintain plastic covers at feed storage areas and perform routine inspections. Repair tears and
punctures in plastic covers to minimize exposure to precipitation. Cover exposed feed surface after
daily feeding operations are completed.

*  Monitor VTA for excessive salinity as manifested by changes in vegetation such as dead patches or
weeds. Soil areas may need to be stripped and reseeded.

» Atthe end of the 10-year life of the VTA, evaluate VTA soil phosphorus following NRCS CPS 590 —
Nutrient Management. If phosphorus levels are excessive, close the VTA in accordance with NRCS
CPS 360 — Waste Facility Closure.

*  Remove cut vegetation from the VTA at least three times during the growing season to encourage
dense/upright growth.

* Do not allow livestock on the VTA.
*  Routinely perform snow removal to minimize feedlot runoff.
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REFERENCES

Koelsch, R., B. Kintzer, and D. Meyer. (ed.) 2006. Vegetated Treatment Systems for Open Lot Runoff - A
Collaborative Report. USDA, NRCS.

Koelsch, R., J. C. Lorimor, and K. R. Mankin. 2006. Vegetative Treatment Systems for Management of
Open Lot Runoff: Review of Literature. Applied Engineering in Agriculture, Volume 22, pages 141-153.

USDA/NRCS, National Engineering Handbook, Part 623, Chapter 4 — Surface Irrigation (September
2012), https://directives.sc.eqov.usda.gov/

USDA/NRCS, National Engineering Handbook, Part 630, Chapter 10 — Estimation of Direct Runoff from
Storm Rainfall (July 2004), https./directives.sc.egov.usda.gov/

USDA/NRCS, National Engineering Handbook, Part 651, Agricultural Waste Management Field
Handbook, Chapter 4 — Agricultural Waste Characteristics Waste (March 2008),
https://directives.sc.egov.usda.gov/.

USDA/NRCS, National Engineering Handbook, Part 651, Agricultural Waste Management Field
Handbook, Chapter 11 — Waste Utilization (September 2013), https./directives.sc.egov.usda.gov/

USDA/NRCS, National Engineering Handbook, Part 652, Chapter 2 — Soils (September 1997),
https://directives.sc.egov.usda.gov/

WinSRFR, USDA/NRCS Tech Tools, https.//www.nrcs.usda.gov/resources?title=&resource_type=1970

NRCS, WI
November 2024






USDA United States Natural Resources Conservation Service
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STATEMENT OF WORK
Vegetated Treatment Area (635)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design Survey — The following information should be obtained and recorded in the field notes:
a. Profile and cross-sections along proposed centerline
b. Topographic information of outlet (if required for a structure)
c. Soils investigation
2. Design Data — The following information should be recorded in the design documentation:
Analysis of soil data
Management and site assessment
Hard copy of topographic survey and datum references
Outside runoff diversion design
Floodplain elevation
Hydrology and runoff from the drainage area
Hydraulic computations
Treatment area sizing
Inlet design
Outlet design
Vegetation requirements
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Seeding requirements
. Quantity computations

O&M plan

Cost estimate

Quality assurance plan

3. Drawings and Specifications — The conservation practice standard may contain a list of required items for inclusion
in the plans and specifications. Typical contents include:

a. Location map

A plan view of the layout of the treatment area
Cross section of the treatment area

Profile of the treatment area

Construction and material specifications
Vegetative establishment requirements

g. Quantities

4. Certification that the design meets practice standard criteria and complies with applicable laws and regulations
(NEM Part 505, Non-NRCS Engineering Services)

INSTALLATION

Deliverables

T ©° 5 3
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1. Documentation of pre-construction conference with client and contractor
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2. \Verification that client has obtained required permits

3. Layout Survey Notes — The following information should be recorded in the field notes:
a. Centerline profile
b. Slope stakes for the cross section
c. Elevation and alignment stakes for the outlet

4. Compliance Checks — The complexity of the project will dictate the need for compliance checks during
construction. All surveyed compliance checks shall be recorded in the field notes. Narratives of compliance
checks shall be entered on a sheet in the field notes or the job diary. Compliance checks should include:

Centerline profile

Cross sections

Material requirements according to the construction plan
Alignment, measurements and elevations of any outlet structure
Adequacy of vegetation establishment

Maintaining a job diary with the dates and record of inspections made, testing completed, instruction
provided to the contractor, etc., to document compliance with standards and specifications

-0 00 T oD

5. Facilitate, implement, and document required design modifications with client, original designer, permitting and

funding agencies

6. Advise client/NRCS on compliance issues with all federal, state, tribal, and local laws, regulations and NRCS

policies during installation
7. Certification that the installation process and materials meet design and permit requirements

CHECK OUT

Deliverables
1. As-Built Documentation — As-Built documentation shall include:
As-built plans showing all significant changes in linear measurements, alignment or design changes
The final quantities must be shown on the as-built drawing
Signed statement that the installed practice meets NRCS Standards and Specifications
Survey field notes
Job diary
Material compliance data
Photo of completed practice and any components
Practice location placed on the conservation plan map

2. Provide the following information to the NRCS field office servicing the relevant land unit for entry into the
Performance Results System (PRS):

a. Technical Service Provider name

T@ "0 o0 T

b. Customer name

c. USDA program funding the practice (if known)

d. Location of work (state, county, conservation district, land tract identifier)

e. Land use of field where the practice was installed (cropland, etc.)

f.  NRCS practice name and quantity of practice installed in appropriate unit
REFERENCES

*  WI NRCS Field Office Technical Guide (eFOTG), Section IV, Conservation Practice Standard 635, Vegetated

Treatment Area

* NRCS National Engineering Handbook, Part 651, Agricultural Waste Management Field Handbook (AWMFH)

and Wisconsin Supplements
* NRCS National Engineering Manual (NEM) and Wisconsin Supplements
* NRCS National Environmental Compliance Handbook
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

Operation & Maintenance Plan
Vegetated Treatment Area (635)

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)

Must be adopted to the Landowner’s construction site.

Expected Lifespan
The minimum expected lifespan of this practice is at least 10 years.

The vegetated treatment area (VTA) acts as an absorption area and natural filter for runoff or
wastewater that has a minimal amount of solids. Management and operation of the VTA is important
to the success of the waste treatment. Vegetation must be established prior to allowing pretreated
animal lot runoff or wastewater to be directed on to the VTA.

| agree to the following for the lifespan of the practice:

1.

Control undesired weed species, especially state-listed noxious weeds, and other pests that could
inhibit proper functioning of the VTA.

Inspect the VTA in the spring and routinely after storm events to identify erosion issues,
excessive sedimentation, plugged flow distribution controls, and unvegetated locations. Regrade,
clean, and reseed problem areas as appropriate to maintain sheet flow and acceptable treatment.

Conduct maintenance activities only when the VTA surface is dry enough to prevent rutting or
compaction.

On a weekly basis (or more frequently), clean exposed locations of paved feedlots and feed
storage areas to reduce the sediment and nutrient loading to the VTA. Empty settling basins at
least quarterly or sooner if 50 percent filled with solids. Transfer to an approved waste
storage/stacking facility or land apply in accordance with an approved nutrient management plan.
Dry manure may be stacked/stored on a feedlot for as long as one week.

Scraping interval may be increased when scraping is impractical due to frozen conditions.
Resume scraping immediately once thawing starts. Routinely perform snow removal as
appropriate to minimize contaminated feedlot/feed storage area runoff.

Maintain plastic covers at feed storage areas and perform routine inspections. Repair tears and
punctures in plastic covers to minimize exposure to precipitation. Cover exposed feed surface
after daily feeding operations are completed.

Transfer the contents of the reception structure receiving initial runoff from feed storage areas to
an approved waste storage facility after each precipitation event.
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8. Monitor VTA for excessive salinity as manifested by changes in vegetation such as dead patches
or weeds. Soil areas may need to be stripped and reseeded.

9. Atthe end of the 10-year life of the VTA, evaluate VTA soil phosphorus following NRCS CPS 590
— Nutrient Management. If phosphorus levels are excessive, close the VTA in accordance with
NRCS CPS 360 — Waste Facility Closure.

10. Remove cut vegetation from the VTA at least three times during the growing season to encourage
dense/upright growth.

11. Do not allow livestock on the VTA and maintain associated fencing.

12. Maintain all roof gutters, diversions, flow control devices, structures, and equipment so that VTA
continues to function as designed.

13. The VTA end berm shall be monitored after rainfall events to confirm that it remains in a
suitable condition. Make repairs as necessary. Contact your local NRCS office if the end
berm routinely fails and does not allow runoff/wastewater to temporarily pond on the VTA.

14. Consider dethatching or aerating the VTA to promote infiltration.

15. Additional Recommendations:

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:
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Specific Site Requirements

NRCS, WI O&M - Page 3 of 2 Month year






USD United States Natural Resources Conservation Service
ﬁ Department of

Agriculture

QUALITY ASSURANCE PLAN
Vegetated Treatment Area (635)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

Obtain copies of PERMITS, or documentation that they are not needed.

Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

Ensure that Contractor, Landowner, and NRCS representative exchange CONTACT
INFORMATION. Note any subcontractors being utilized.

Discuss any CULTURAL RESOURCE requirements/concerns applicable to the project.

Discuss locations/elevations of previously established BENCHMARKS.

Confirm any proposed STAGING AREAS prior to delivery/storage of materials along with the
proposed sequence of construction.

MATERIALS

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets drawing
WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets
requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type used and quantity.

CONSTRUCTION

STAKING Confirm existing benchmarks and reestablish/relocate if necessary. Stake corner
locations/elevations of the rectangular VTA bottom footprint. Coordinate with Contractor on any
additional staking that may be required (clearing limits, transfer piping, VTA centerline, offsets, etc.).
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OBSERVE that topsoil stripping and stockpiling is accomplished according to plans and Wisconsin
Construction Specification 2. Document the observation in the job diary.

Verify that EXCAVATED MATERIALS are used, spoiled, or disposed according to sections 2 and 3
of Wisconsin Construction Specification 2. Document the observation in the job diary.

FINAL INSPECTION

SURVEY FINAL CROSS-SECTIONS of completed VTA. Minimum is one cross-section for each
100°. Ensure that Contractor does not complete fertilizing/seeding/mulching until a survey has
confirmed that no additional grading will be required. Verify:

o Slope
o Width ———
o Length

Verify that STABLE OUTLETS have been provided both at the downstream end of the settling basin
and at the end berm of the VTA due to anticipated overtopping during large runoff events. Note if the
settling basin will overflow into the VTA during a large runoff event or if a bypass channel will be
utilized. Take photographs and record observations.

VERIFY that runoff will be diverted from the VTA until vegetation is established. Take photographs
and record observations.

Verify that all disturbed areas not to be cropped are SEEDED, FERTILIZED, LIMED, AND
MULCHED. Document seeding date.

Confirm that temporary EROSION CONTROL measures (silt fence, etc.) have been removed after
permanent seeding has been established. If runoff is actively being sent to the VTA due vegetation
being established, verify that distribution controls are indeed providing sheet flow until reaching the
point of ponding against the end berm.

Document installed quantities (payment units) of the practices. Note: Financial assistance programs
may have payment units different than the e-FOTG conservation practice standards reporting units.

Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my
project.

Landowner’s Signature: Date:
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USDA

_ United States Department of Agriculture 638-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
WATER AND SEDIMENT CONTROL BASIN

CODE 638

(no)

DEFINITION

An earth embankment or a combination ridge and channel constructed across the slope of a minor
drainageway.

PURPOSE

This practice may be applied for one or more of the following purposes:

* Reduce gully erosion.
e Trap sediment.
* Reduce and manage runoff.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies to sites where:

* The topography is generally irregular.

*  Gully erosion is a problem.

»  Other conservation practices typically control sheet and rill erosion.
* Runoff and sediment damages land and works of improvement.

» Stable outlets are available.

Do not use this standard in place of a terrace. Use NRCS Conservation Practice Standards (CPS)
Terrace (Code 600) or CPS Diversion (Code 362) where the ridge or channel extends beyond the
detention basin or level embankment. Use WI CPSs Dam (Code 402), Pond (Code 378), Grade
Stabilization Structure (Code 410) at edge of field locations.

CRITERIA

General Criteria Applicable to All Purposes

Plan, design, and construct the water and sediment control basin to meet all Federal, State, Tribal, and
local regulations. The owner and/or operator is responsible for securing required permits. Permitting
authorities should be contacted during the planning phase of the project. Install a water and sediment
control basin as part of a conservation system that addresses resource concerns both above and below
the basin. Where land ownership or physical conditions preclude treatment of the upper portion of a
slope, a water and sediment control basin can separate this area and permit treatment of the lower slope.

Avoid areas of shallow or dense bedrock and acidic or saline layers that will adversely affect plant growth
when locating control basins. Utilize field investigations and the soil survey to identify potential problems
areas.

NRCS reviews and periodically updates conservation practice standards. To obtain the current
version of this standard, contact your Natural Resources Conservation Service State office or
visit the Field Office Technical Guide online by going to the NRCS website at
https://www.nrcs.usda.gov/ and type FOTG in the search field.

USDA is an equal opportunity provider, employer, and lender.
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The resource management system must reduce soil loss in the interval above and below the basin to less
than, or equal to, the allowable soil loss (T).

Location
Locate the water and sediment control basin to reduce erosion in a drainageway. Install a basin singly or
in series as part of a system to fit site conditions. Adjust the location to—

»  Fit the topography.

* Maximize storage.

*  Accommodate farm equipment and farming operations.
* Avoid impacts to adjacent properties.

When choosing the location, evaluate the extent of ponding that will occur from the basin.
Spacing
Water and sediment control basins shall generally be spaced at terrace intervals. The grade of the

watercourse between basins shall be considered, and the spacing shall be set to prevent watercourse or
gully erosion.

Table 1. Maximum spacing between basins

Slope (percent) Maximum Spacing (ft.)
0-4 700

4-6 600

6-12 500

more than 12 400

Alignment

The embankment orientation and row direction shall be approximately perpendicular to the land slope to
permit contouring as near as possible. The arrangement should permit farmability without excessive short
point rows or sharp curves. If possible, basins should be spaced such that an even number of farm
equipment passes can be made between them to reduce double planting areas.

Earth Embankment

Table 2 displays the minimum embankment top width based on fill height. Construct the embankment at
least 5 percent greater than design height to allow for settlement. Design the settled height of the
embankment no higher than 15 feet measured from natural ground at the centerline of the embankment.

Strip the foundation surface to remove any vegetation and unsuitable material, such as crop residue or
large rocks. Scarify the surface prior to fill placement for the embankment, and if applicable, prior to
installing a foundation cutoff, with or without seepage control.

Table 2. Minimum top width of embankment.

Fill Height (ft) Top Width (ft)
0-5 3
5-10 6
10-15 8

Design embankment slopes no steeper than 2 horizontal to 1 vertical. The sum of the horizontal
components of the upstream and downstream slopes of the embankment must be 5 or greater.

NRCS, WI
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Design all farmable slopes no steeper than 5 horizontal to 1 vertical to allow safe operation of farming
equipment.

Foundation cutoff and seepage control

Portions of a basin ridge designed to impound more than a 3-foot depth of water must include foundation
cutoff and if conditions warrant, seepage control. Refer to NRCS CPS Pond (Code 378) for criteria for
foundation cutoff and seepage control.

Capacity

As a minimum, design the water and sediment control basin with sufficient capacity to control the runoff
from a 10-year frequency, 24-hour-duration storm using a combination of flood storage and discharge
through the outlet. Include 10 years of accumulated sediment delivery.

Select the duration of flooding and associated water storage volume and outlet discharge from Table 3.
Ensure the duration of flooding, or dewatering time for the temporary pool, does not exceed the inundation
tolerance of planned crops. Maximum inundation time to prevent drown out or crop suppression is
typically 24 hours for corn and 48 hours for soybeans.

Include the water storage volume from Table 3 plus the 10-year accumulated sediment volume from Table
4 in the total design storage volume of the basin. A sample calculation to derive the sediment yield in
Table 4, Row 3 is as follows: 3 tons/acre/year x (1 acre-foot / 1750 tons) x (12 in/ft) x (10 years) = 0.21
inch. The conversion factor of 1,750 tons/ac-ft is the typical unit weight of aerated sediment.

Table 3 Required water storage volume and outflow discharge for given ponding duration with
perforated/slotted riser and undergound outlet.

Duration of Flooding (hours) Water Storage Volume (% of Qutlet Discharge (CFS per acre-
runoff volume) inch of runoff)
6 42 0.168
12 48 0.112
18 53 0.084
24 59 0.056
30 63 0.042
36 69 0.028
48 75 0.021

Table 4 Required sediment storage (inches of sediment per acre of watershed)

Soil Loss (tons/acre/year) Estimated 10 year sediment yield (inches/acre)
1 0.07

2 0.14

3 0.21

4 0.28

5 0.34
Outlets

Provide an outlet that can convey runoff water to a point where it will not cause damage. Design the outlet

as an underground outlet, a pipe drop structure, a soil infiltration area, a stable channel, or a combination
of outlet types.

For a farmed basin, design the outlet discharge so that the water storage time does not exceed the
inundation tolerance of the planned crops. If sediment retention is a primary design goal, adjust the

NRCS, WI
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release rate according to sediment particle size to retain sediment in the basin. Refer to 210-NEH, Section
3, Chapter 2, “Sediment Properties” for information on the settling rates of sediment particles and to CPS
Underground Outlet (Code 620) for design criteria for underground outlets.

The basin outlet system may include an auxiliary spillway above the primary storage to handle larger
storm flows. If an auxiliary spillway is used, add freeboard to the design height of the embankment to
provide for the safe operation of the spillway. The freeboard should be at least 0.5 ft above the design flow
depth through the auxiliary spillway. If the auxiliary spillway of another basin contributes runoff to the
basin, design the basin to handle the additional runoff. Refer to CPS Pond (Code 378) for criteria to
design an auxiliary spillway.

Ensure the backfilled trench for an underground outlet under the basin embankment is well compacted to
prevent settlement and piping potential.

Vegetation

After construction of the water and sediment control basin, vegetate all nonfarmed disturbed areas with
permanent native or noninvasive vegetation. If establishing permanent vegetation is not feasible when
construction is complete, apply temporary cover until establishment of permanent vegetation can occur.

In nonfarmland settings, use other erosion protection, such as gravel or organic mulches, as necessary.

Refer to NRCS CPS Critical Area Planting (Code 342) for criteria on seed selection, seedbed preparation,
fertilizing, and seeding and NRCS CPS Mulching (Code 484) for criteria on mulch selection including
erosion control blankets.

CONSIDERATIONS

Consider climate change impact on determining Water and Sediment Control Basin’s capacity.

Outlets might provide a direct conduit to receiving waters for contaminated runoff from cropland. Consider
impacts on downstream source water due to erosion and sediment load and impacts on important fish and
wildlife habitats such as streams, creeks, riparian areas, groundwater, and wetlands.

Consider providing an increased level of designed treatment for sites with high priority areas for source
water protection or are upstream of community drinking water withdrawal sites.

Water and sediment control basins may be spaced at intervals down a slope, similar to terraces, in order
to control erosion. Refer to NRCS CPS Terrace (Code 600) for methods to determine spacing. Install
additional conservation measures in the watercourse between basins to prevent erosion as necessary.

Where necessary to restore or maintain productivity, salvage topsoil and spread over the disturbed area
after construction is complete. Temporarily stockpile the topsoil away from the site and provide erosion
protection, as needed.

Consider using biodegradable erosion control blankets to protect bare soil surfaces during the
establishment of vegetation.

Enhance sediment retention within the basin with inlet and outlet selection and by increasing the length-to-
width ratio of the basin. Determine sedimentation rates using the NRCS Revised Universal Soil Loss
Equation, Ver. 2 (RUSLEZ2), or other approved methodology.

For cropped fields, orient the embankment and crop rows in a direction that is approximately
perpendicular to the land slope to support contour farming. The design should support farmability by
limiting short point rows or sharp curves. Consider field boundaries and row lengths when planning basin
locations and row direction.

NRCS, WI
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Underground outlets may provide a direct conduit to receiving waters for contaminated runoff. Install
underground outlets and the accompanying structures or practices as part of a conservation system that
addresses issues such as nutrient and pest management, residue management, and filter areas.

PLANS AND SPECIFICATIONS

Prepare plans and specifications for water and sediment control basins that describe the requirements for
applying the practice to achieve the intended purpose. As a minimum, include:

* Aplan view of the layout of the water and sediment control basin system.

» Typical cross sections of the basin.

*  Profile of the basin.

* Details of the outlet system.

»  For underground outlets, details of the inlet and profile(s) of the underground outlet.
» Seeding and mulching requirements if needed.

»  Construction specifications that describe site-specific installation requirements.

OPERATION AND MAINTENANCE

Prepare an operation and maintenance plan for the operator. The minimum requirements in the operation
and maintenance plan are:

« Periodic inspections, especially immediately following significant runoff events.

*  Prompt repair or replacement of damaged components.

* Maintenance of basin ridge height and outlet elevations.

* Removal of sediment that has accumulated in the basin to maintain capacity and grade.

* Regular cleaning of inlets for underground outlets.

* Repair or replacement of inlets damaged by farm equipment.

*  Removal of sediment around inlets to ensure that the inlet remains the lowest spot in the basin.
*  Where vegetation is specified, regular mowing and control of trees and brush.

»  Schedule vegetative disturbances to avoid the peak-nesting season.

* Notification of hazards about steep slopes on the basin or the embankment.

REFERENCES

USDA NRCS. 2004. Revised Universal Soil Loss Equation, Ver. 2 (RUSLE2).
http://fargo.nserl.purdue.edu/rusle?2_dataweb/RUSLE2 Index.htm

USDA NRCS. 2011. National Agronomy Manual (Title 190), Part 501, Water Erosion. Washington, D.C.
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=29608.wba

USDA NRCS. 2021. National Engineering Handbook (Title 210), Part 650, Engineering Field Handbook,
Chapter 6, Structures, Washington, D.C.
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=46256.wba

USDA NRCS. 2021. National Engineering Handbook (Title 210), Part 650, Engineering Field Handbook,
Chapter 8, Terraces. Washington, D.C.
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=46257.wba

USDA NRCS. 2021. National Engineering Handbook (Title 210), Part 650, Engineering Field Handbook,
Chapter 14, Water Management (Drainage). Washington, D.C.
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=46289.wba
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USDA NRCS. 1983. National Engineering Handbook (Title 210), Section 3, Chapter 2, Sediment
Properties. Washington, D.C.
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17508.wba
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Agriculture

STATEMENT OF WORK
Water and Sediment Control Basin (638)

Wisconsin

These deliverables apply to this individual practice. For deliverables for other planned practices, refer to those
specific Statements of Work.

DESIGN

Deliverables

1. Design Survey — The following information should be obtained and recorded in the field notes:
a. Profile and cross-section of channel and embankment area
b. Topographic information
c. Soils investigations
2. Design Data — The following information should be recorded in the design documentation:
Hydrologic computations of the drainage area
Hydraulic design
Hard copy of topographic survey and datum references
Analysis of soil and geologic data
Structural design
Sediment yield computations
Erosion control
Quantity computations
O&M plan
j- Cost estimate
k. Quality assurance plan

3. Drawings and Specifications — The conservation practice standard may contain a list of required items for inclusion
in the plans and specifications. Typical contents include:

a. Location map

A plan view of the layout of the water and sediment control basin and appurtenant features
Typical profiles and cross sections of the water and sediment control basin and appurtenant dfeatures
Location of soil borings and plot of the soil/geologic boring log showing the USCS
Structural drawings

Seeding requirements

Safety features

Site specific construction requirements

Construction and material specifications

j.  Vegetation establishment requirements

k. Quantities

[.  Quality assurance plan
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4. Certification that the design meets practice standard criteria and complies with applicable laws and regulations
(NEM Part 505, Non-NRCS Engineering Services)

November 2024 1



INSTALLATION

Deliverables

1.
2.
3.

7.

Documentation of pre-construction conference with client and contractor

Verification that client has obtained required permits

Layout Survey Notes — The following information should be recorded in the field notes:
a. Location and alignment stakes

b. Grade stakes with offset reference stakes

c. Location of all appurtenances

d. Location of erosion control features

Compliance Checks — The complexity of the project will dictate the need for compliance checks during
construction. All surveyed compliance checks shall be recorded in the field notes. Narratives of compliance
checks shall be entered on a sheet in the field notes or the job diary. Compliance checks should include:

Material requirements according to the construction plan
Centerline profile of embankment

Cross sections

Required elevations

Adequacy of vegetation establishment

Adequacy of erosion control

Maintaining a job diary with the dates and record of inspections made, testing completed, instruction
provided to the contractor, etc., to document compliance with standards and specifications

Facilitate, implement, and document design modifications with client, original designer, permitting and funding
agencies

Advise client/NRCS on compliance issues with all federal, state, tribal, and local laws, regulations and NRCS
policies during installation

Certification that the installation process and materials meet design and permit requirements

@ "e o0 o

CHECK OUT

Deliverables

1.

As-Built Documentation — As-Built documentation shall include:

As-Built drawings showing all significant changes in linear measurements, alignment, or design changes.
The final quantities must be shown on the as-built drawing

Signed statement that the installed practice meets NRCS standards and specifications

Survey field notes

Job diary

Material compliance data

Photo of completed practice and any components

Practice location placed on the conservation plan map

Provide the following information to the NRCS field office servicing the relevant land unit for entry into the
Performance Results System (PRS):

a. Technical Service Provider name

Customer name

USDA program funding the practice (if known)

Location of work (state, county, conservation district, land tract identifier)
Land use of field where the practice was installed (cropland, etc.)

NRCS practice name and quantity of practice installed in appropriate unit

ST@ o o0 TP
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REFERENCES

«  WI NRCS Field Office Technical Guide (eFOTG), Section |V, Conservation Practice Standard 638, Water and
Sediment Control Basin

* NRCS National Engineering Manual (NEM) and Wisconsin Supplements

* NRCS National Environmental Compliance Handbook

* NRCS Cultural Resources Handbook

* NRCS Technical Release 55, Urban Hydrology for Small Watersheds (TR-55)

* NRCS National Engineering Handbook, Part 650, Engineering Field Handbook (EFH) and Wisconsin
Supplements
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USDA United States Natural Resources Conservation Service
a— Department of

Agriculture

Operation & Maintenance Plan
Water and Sediment Control Basin (638)

Landowner/Operator: Date:
NRCS Service Center: Land Conservation Department:
Practice Location: Tract/Field ID:

(Lat/Long or UTM Coord, or Sec/TS/R)
Must be adopted to the Landowner’s construction site.

Expected Lifespan
The minimum expected lifespan of this practice is at least 10 years.

| agree to the following for the lifespan of the practice:

1. Remove debris from riser slots and orifice plate to prevent clogging of the underground outlet

system.

Do not install fence wire or other devices around the risers.

Do not remove the orifice plate as this will overload the underground outlet system.

Correct and maintain the embankment to its original cross section and top elevation.

Remove excessive accumulated sediment in the storage area.

Remove any trees, brush, sediment, or other obstructions from the outlet pipe area.

Replace damaged or missing animal guards.

Inspect the downstream toe of the embankment annually. If there are wet areas or seeps at the

downstream toe of the embankment, it could be a serious problem. Ask for assistance to

evaluate the seepage.

9. Check riser inlet, orifice, embankment, and pipe outlet after heavy rains for possible damage.
Inspect annually for damage from normal use.

10. Replace or repair any component of the underground outlet system that may be damaged by
equipment or storm events.

11. Maintain vegetative cover as outlined in Wisconsin Job Sheets 134, How to Establish and
Maintain Introduced Grasses and Legumes, and 135, How to Establish and Maintain Native
Grasses, Forbs, and Legumes.

12. Follow the planned Resource Management Systems to reduce sediment accumulation in the
storage areas.

13. Eliminate all burrowing rodents.

14. Additional Recommendations:

NGO RWN

Cooperator’s signature: Date:

I have discussed the maintenance guidelines with the above cooperator.

Conservationist’s signature: Date:
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Specific Site Requirements
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USD United States Natural Resources Conservation Service
ﬁ Department of

Agriculture

QUALITY ASSURANCE PLAN
Water and Sediment Control Basin (638)

LANDOWNER: ENGINEERING JOB CLASS:

LOCATION OF PRACTICE OR PLAN ID

INSPECTOR: APPROVER:

Initial and date items as completed. Date all additional documentation and keep in
construction file.

PRE-CONSTRUCTION

Verify that the landowner or contractor notified all utilities prior to construction. Document
DIGGERS HOTLINE Ticket Number

Obtain copies of PERMITS, or documentation that they are not needed.

Inspect EROSION CONTROL PRACTICES (e.g. silt fence). Document proper installation
with photographs or diary notation.

MATERIALS

INLET STRUCTURE. Verify the inlet diameter, type and size of holes, and orifice size; Attach
a copy of the manufacturer's material specifications. Record observations in the job diary and
take photographs.

PIPE MATERIALS. Verify that the material meets the requirements in Wisconsin Construction
Specification 15 — Plastic Pipe Conduits or Wisconsin Construction Specification 44 — Corrugated
Polyethylene Tubing; Verify the pipe diameter. Document the pipe markings in the job diary.
Take photo of pipe and markings.

FERTILIZER. Place tag in construction documentation file. Document quantity. Verify meets drawing
WI-710 requirements. 150 Ibs. of 20-10-10 per acre required.

LIME. Document quantity. 2 tons/acre of 80 — 89 lime required.

SEED. Document species, quantities of pure live seed, and date seeded. Verify that it meets
requirements of WI-710 drawing. Place seed tag in construction documentation file.

MULCH. Document type used and quantity.

EROSION CONTROL blanket material. Obtain a tag from the material or an invoice or product
brochure from the supplier.

CONSTRUCTION

STAKE the clearing limits. Trees to be left standing and uninjured will be marked on the trunks about
6’ above the ground surface.

STAKE the location and elevation of the embankment at each end.
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STAKE the location and grades of the INLET STRUCTURE AND PIPE. Be familiar with SECTION
4 OF WISCONSIN CONSTRUCTION SPECIFICATION 2. Record the staking notes in the
engineering field notes.

OBSERVE that topsoil stripping and stockpiling is accomplished according to plans and Wisconsin
Construction Specification 2. Document the observation in the job diary.

_Verify that EXCAVATED MATERIALS are used, spoiled, or disposed according to sections 2 and 3
of Wisconsin Construction Specification 2. Document the observation in the job diary.

OBSERVE THE INSTALLATION AND BACKFILL OF THE INLET STRUCTURE AND PIPE.
Verify the requirements of Wisconsin Construction Specification 14 or 44 are met. Document method of
backfill, lift thickness, and compaction. Obtain photographs or record observations with text in
engineering field book.

OBSERVE EMBANKMENT CONSTRUCTION. Verify that the requirements of Wisconsin
Construction Specification 3 are met. Document method of fill placement. Lift thickness and equipment
used to compact lift. Check that method is specified in Table 1 of the Earth fill Specification.

Observe the INSTALLATION OF THE EROSION CONTROL blanket material; verify that
installation follows the construction specification, record observations in the job diary.

FINAL INSPECTION

Obtain final PROFILE AND CROSS-SECTIONS of completed embankment. Minimum is one cross-
section over the pipe and profile along centerline of embankment. Verify correct:
o Top Width — Planned top width is
Top Elevation — Planned top elevation is
Side Slopes — Planned upstream slope (left) is 1
Planned downstream slope (right) is 1
Final Length of embankment. Record the mformatlon in engineering field book.

O o0oood

Obtain FINAL SHOTS ON STRUCTURE. Record:
o Pipe Inlet Invert — Planned elevation is
Pipe Outlet Invert — Planned elevation is
Riser Diameter and Elevation — Planned diameter / elevation is
Orifice Diameter and Elevation — Planned diameter/elevation is
Other pertinent dimensions and elevations. Record the information in engineering field book.

O o oo

Verify a stable, adequate OUTLET. Document in the job diary. Photographs are recommended.

Verify that all disturbed areas not to be cropped are SEEDED, FERTILIZED, LIMED, AND
MULCHED. Document seeding date.

Verify that the ANIMAL GUARD is installed. Take photograph.

Document installed quantities (payment units) of the practices. Note: Financial assistance programs
may have payment units different than the e-FOTG conservation practice standards reporting units.

Document all of the above with photographs, data in engineering field book and job diary.

| have reviewed this plan and understand my responsibilities in the quality assurance needed for my
project.

Landowner’s Signature: Date:
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