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Natural Resources Conservation Service

Practice DOCUMENTATION GUIDE

Waste Handling, Storage and Treatment Components of a CNMP

I.
GENERAL

A Comprehensive Nutrient Management Plan (CNMP) describes all components required for livestock waste management.  The documentation requirements described in this guide apply for the following, and other similar, conservation practices used with a CNMP:

	Practice Code
	
Practice Name
	Practice Code
	
Practice Name

	365
	Anaerobic Digester – Ambient Temperature
	634
	Manure Transfer

	366
	Anaerobic Digester – Controlled Temperature
	367
	Waste Facility Cover

	316
	Animal Mortality Facility
	313
	Waste Storage Facility

	360
	Closure of Waste Impoundments
	359
	Waste Treatment Lagoon

	317
	Composting Facility 
	635
	Wastewater Treatment Strip

	656
	Constructed Wetland
	
	


II.
REFERENCES

A.
Component Planning & Design Information

1. NRCS Colorado FOTG Section IV, Practice Standards. http://efotg.nrcs.usda.gov/SelectCounty4eFOTG.aspx?map=CO
2. NRCS National Engineering Handbook (NEH), Part 651, Agricultural Waste Management Field Handbook http://www.ftw.nrcs.usda.gov/awmfh.html
3. Midwest Plan Service, Livestock Waste Facilities Handbook (MWPS-18) http://www.mwpshq.org/ .

4. Midwest Plan Service, Concrete Manure Storage Handbook (MWPS-36). http://www.mwpshq.org/.

5. Midwest Plan Service, Livestock & Poultry Environmental Stewardship Curriculum http://www.LPES.org/
6. Colorado State University, Colorado Comprehensive Nutrient Management Plan Workbook http://www.colostate.edu/Depts/SoilCrop/extension/Soils/cnmp/index.html
7. NRCS Animal Waste Management Software (AWM)
http://www.wcc.nrcs.usda.gov/awm/
B.
Surveying & Note Keeping

1.
NRCS Engineering Field Handbook (EFH), Chapter 1, Engineering Surveys. http://www.info.usda.gov/CED/ftp/CED/EFH-Ch01.pdf
2.
NRCS Technical Release 62 (TR-62), Engineering Layout, Notes, Staking & Calculations. http://www.info.usda.gov/CED/ftp/CED/tr62.pdf
3. NRCS or industry accepted software.
C.
Climate Data

1. Monthly temperature and precipitation data, NRCS Water and Climate Center WETS files (http://www.wcc.nrcs.usda.gov/climate/climate-map.html)

2. Precipitation Frequency. NOAA Atlas 2
(http://www.wrcc.dri.edu/pcpnfreq.html)

D.
Basic Hydrology

1. NEH Part 650, EFH, Chapter 2 – Estimating Runoff  http://www.info.usda.gov/CED/

)
 (
2. NEH TR-55, Urban Hydrology for Small Watersheds  
(http://www.wcc.nrcs.usda.gov/hydro/hydro-tools-models-wintr55.html)

E.
Basic Hydraulics

1. NEH Part 650, EFH, Chapter 3 – Hydraulics  http://www.info.usda.gov/CED/

)
 (
2. NEH Section 5 – Hydraulics (http://www.info.usda.gov/CED/)

3. NRCS or industry accepted software

F.
Geotechnical Considerations

1. NEH Part 650, Engineering Field Handbook, Chapter 4 – Elementary Soil Engineering  http://www.info.usda.gov/CED/

)
 (
2. NEH Part 651, AWMFH, Chapter 7 Geologic and Ground Water Considerations, and 
Appendix 10D - Geotechnical, Design, and Construction Guidelines (http://www.ftw.nrcs.usda.gov/awmfh.html)

3. Colorado NRCS Engineering Technical Specification – Soil Mechanics Testing Requirements for Waste Storage Facility Liner Design

G.
Structural Design Considerations

1. NEH Section 6 – Structural Design   (http://www.info.usda.gov/CED/)

2. NEH Technical Release 67 (TR-67), Reinforced Concrete Strength Design
(http://www.info.usda.gov/CED/)

H.
Laws & Regulations

1. Colorado - Water Quality

a. Confined Animal Feeding Operations Control Regulation. (http://www.cdphe.state.co.us/op/regs/waterqualityregs.asp)

b. Colorado Discharge Permit System Regulations. (http://www.cdphe.state.co.us/op/regs/waterqualityregs.asp)

c. Colorado CAFO General Permit Requirements 

(1)
General Permit for Animal Feeding Operations, issued May 11, 2001.  (http://www.cdphe.state.co.us/wq/PermitsUnit/wqcdpmt.html#CAFO)

2. Colorado - Air Quality

Regulation 2 - Odor Emissions, Part B, Housed Commercial Swine Feeding Operations. (http://www.cdphe.state.co.us/op/regs/airregs/100104aqccodoremission.pdf)

III.
  DESIGN DOCUMENTATION REQUIREMENTS

A.
Practice Planning Information

1.
Provide background information, including:

a. Client(s) name and type (individual, group, unit of government, etc.);

b. Facility location, with address, legal description, and location map/photo; and

c. Signed form CO-ENG-13, Notification of Participant Responsibilities.
2.
Provide the basic system planning information, including:

a. Comprehensive Nutrient Management Plan;

b. Identify the conservation objectives for installing the practice; and

c. Proposed system installation dates.

3.
Provide a facility inventory – including:


(form CO-ENG-651 can be used for this)

a. type of animals and production phases;

b. number, average weight and confinement period for animals in each production phase;

c. estimated waste volume and nutrient content produced by the facility;

d. type and size of existing waste storage and treatment facilities;

e. describe existing waste collection and transfer practices, list available handling equipment; and

f. Sketch or aerial photo locating production facilities.

B.
Component Design Information

1.
Provide design survey data, including:

a. Topographic survey with sufficient extent to cover the entire facility and construction areas with 2 feet or closer contour intervals;

b. Profile & cross section survey: along the proposed route of pipes, ditches, diversions, etc., if they are outside the limits of topographic map coverage;

c. Location of known utilities; and

d. Location of field and property boundaries, and any other site constraints.

2.
Geotechnical Investigation. 

a. An on site geotechnical investigation shall be performed for every project. The extent of geotechnical investigation required will be determined by the individual with delegated job approval authority for the project with consideration for individual practice standard criteria, regulatory requirements, and the level of risk to water resources present at the facility.  

b. Provide logs of on site borings, noting:

(1) Method (auger, backhoe, etc.);

(2) Location & elevation of ground surface;

(3) Unified soil classification for each distinct layer encountered;

(4) Depth to water encountered or other hydric indicators; and 

(5) Total depth investigated (must be at least 2 feet below all anticipated excavations).

c. Description of samples collected, noting source, sample size, unified classification & tests to be done.

d. Geotechnical report including analysis & recommendations
(test methods must be in accordance with NRCS requirements)

3. Design Computations, including:

a. Basic Climate Data;

b. Runoff Curve Number Computations;

c. Runoff Volume & Peak Rate Computations;

d. Waste production volume calculations; 

e. Hydraulic calculations, as required to determine capacities & proportions of components such as detention basins, pipelines, diversion channels, etc.;

f. Liner design calculations;

g. Structural design calculations; and

h. Construction quantity & cost estimate computations

IV.   Construction Drawings 
A. Format to follow NRCS Policy

1. All sheets are same size - use  “D” (22” x 34”) or “B” (11 x 17”);

2. All sheets have standard border & title block;

3. Computer drafting is preferred – use Colorado CAD Standards. 

B. Cover Sheet – Include:

1. Location / vicinity map - Map showing location from nearest town, etc.

2. Table of estimated quantities;

3. General notes;

4. Bench mark description;

5. Standard Utility Notification Center of Colorado (UNCC) note;

6. Engineering Job Classification; and

7. Approvals & acknowledgements.

C. Overall Plan View – Include:

1. Topography;

2. Approximate location of known utilities;

3. Approximate field boundaries & property lines;

4. Major system component locations;

5. Dimensions, stationing, elevations, as appropriate;

6. Reference points, bench mark location, cultural features; and

7. Other details of the facility to be located and laid out in the field.

D. Profiles (sufficient in detail for construction layout and construction purposes)

1. For pipes, channels & similar conveyance structures;

2. Show intended grades, elevations, stationing, etc.

E. Cross Sections – to show:

1. Side slopes;

2. Fills & excavations; and

3. Dimensions & elevations.  

F. Structural Details – including: 

1. Dimensional plan views; 

2. Sectional views; and

3. Reinforced concrete details (requires separate sectional and detailing views). 

G. Mechanical Details - Valves, screens, pumps, etc.

H. Construction Notes – add notes on all drawings as needed to:

1. Describe components & identify materials; and

2. Clarify the intent of construction details & furnish installation directions.

3. Notes may suffice in lieu of a separate specifications document for small, simple projects;

V.
Construction Specifications

A. Adapt Colorado Conservation Practice Specifications for each practice where applicable and available.   Add or delete items from the specifications to make them fit the job as needed within Job Approval Authority limitations.

B. Additional specifications may need to be written to provide full material and installation instructions.  Use NEH Part 642 format.

1. Identify material requirements.

2. State required installation method(s) and construction sequence.

3. Note required performance testing requirements and acceptable tolerances.

C. Include a cover sheet with a list of the specifications included.

VI.
Operation and Maintenance Plan

A. Provide written instructions for the operator’s use that identifies method(s) for operation and maintenance of system components.

B. Adapt “boiler plate” practice O&M plans for site specific conditions.

C. Include the following information with the owner’s copy of O&M plan, when available:

1. Manufacturer’s or vendor’s literature for system components;

2. Equipment and installation warranties.

VII.
Design Approval

For jobs completed by NRCS employees, affix the approval signature of the individual with delegated engineering job approval authority to the drawings.

For jobs completed by non NRCS employees, affix a Colorado Professional Engineer’s seal to design and construction documents when required by state laws and regulations, and include the following statement on the cover sheet of the drawings:

"To the best of my professional knowledge, judgment and belief, these plans meet applicable NRCS standards and specifications." 
_________________________

_________

____________
signature









date


 Colorado P.E. #

VIII. CONSTRUCTION SITE LAYOUT 

A.
Layout surveys - record in field notebook

1.
Centerline alignment and reference stakes.

2.
Grade and slope stakes.

3.
All structural location alignment and reference stakes.

B.
Earthwork Quantity Computations

1. Use standard forms, engineering software, or spreadsheets to calculate where possible.

2. Final quantities are based on staked lines and grades, or approved changes.

IX.
 CONSTRUCTION OBSERVATION / COMPLIANCE CHECKING
A.
Compliance Checking.  Provide the following: 

1.
Profiles and cross sections - at least two cross sections taken perpendicular to each other for each structure;

2.
Measured length of pipe lines by sizes, kinds, and classes of pipe;

3.
Materials certification statements; 

4.
Number, type, location of appurtenances (inlet structures, pipe supports, valves, etc.);

5.
Construction inspection reports (notes are kept in bound diary, except NRCS staff may record observations on Conservation 6 form for small projects);

7.
Results of required testing (concrete, pressure, soil proctor, compacted soil density, soil moisture, soil permeability, etc.); and

8.
Certification of Conservation Practice Completion, form CO-ENG-12

B.
“As Built” Plans 

1. “As Built” plans are a record of constructed facilities.  

2. Determination of the need for “As Built” plans will be made by the person exercising Job Approval Authority in accordance with the NEM, Part 501.  

3. Changes are superimposed in a different color (usually red) on the official file copy and show:

a. Significant1/ design changes;

b. Significant1/ changes in linear measurement; and 

c. Final quantities - may be based on layout stake notes, if no changes were approved and work meets planned lines and grades.

d. Identify as “As Built” on plans.

1/ Determination of “significant” is a matter of judgment.  As a general rule, changes which exceed normal measuring error allowances, normal construction tolerances, and methods of mathematical computation, should be considered as significant.
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