United States Department of Agriculture

ONRCS

Natural Resources Conservation Service
655 Parfet Street, Room E200C
Lakewood, Colorado 80215

NATIONAL ENGINEERING MANUAL
210-V
AMENDMENT CO 18 - (Part 501)

SUBJECT: ENG - ENGINEERING REVIEW AND APPROVAL POLICY
Purpose. To amend National Engineering Manual (NEM), Part 501, as described below.
Effective Date. This Amendment is effective upon receipt.

Explanation. This Amendment modifies current Colorado policy for engineering practice review and
approval. The principle changes resulting from this amendment are:

e The threshold job classification where preparation of a Preliminary Design Report is mandatory was
increased from Class V to Class VI projects;

e A provision is added for delegation of job approval authority to Conservation District employees;
Practice spot check criteria is changed by reference to the State Quality Assurance Plan;

o Job classification limits were changed or added for the following practices: excavated ponds,
livestock pipelines, turbine pumps, terrace, concrete waste storage structures, animal mortality
facility, anaerobic digesters, and waste treatment.

Filing Instructions. Replace the current Colorado Directive Tabulation Sheet with the one dated March,
2006.

o Discard pages: CO 501-12(1) through CO 501-12(16), (Amendment No. CO17, dated  January,
2004).

e Insert pages: CO 501-12(1) through CO 501-12(17), (Amendment No. CO18, dated March
2006), immediately after NEM page 501-12.

/s/ Edward M. Biggers, Jr acting for

ALLEN GREEN
State Conservationist

Attachments: New Tabulation Sheet
NEM Amendment CO18

DIST: All Area and Field Offices
All Engineers

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

An Equal Opportunity Provider and Employer
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NATURAL RESOURCES CONSERVATION SERVICE DIRECTIVE TABULATION SHEET 12-80
TITLE NO. 210-V DIRECTIVE NAME / TYPE NATIONAL ENGINEERING MANUAL
DIRECTIVE ISSUE FILED
PART , SUBPART , PAGES , ETC. , OR BULLETIN SUBJECT
NUMBER 1/ DATE BY

Amend CO2 |04/24/84 | Cancelled by Amendment CO15

Amend CO3 | 04/24/84 | Supplement to Part 543, pages CO543-2(1) - CO543-2(3)

Amend CO5 |04/15/84 | Cancelled by Amendment 23, September 1997

Amend CO6 |04/17/84 Cancelled by Amendment CO17

Amend CO7 |05/15/84 | Supplement to Part 523, pages C0O523-2(1) - CO523-2(5)

Amend CO8 | 05/20/84 Supplement to Part 512, pages CO512-21(1) to CO512-21(5)

Amend CO9 | 09/16/85 Cancelled by Amendment CO15

Amend CO10 | 02/01/88 Cancelled by Amendment CO15

Amend CO11 |01/22/90 Cancelled by Amendment CO17

Amend CO13 |07/31/96 Supplement to Part 503. Subpart A, pages CO503-2(1) through CO503-2(2)

Amend CO14 |07/09/98 Cancelled by Amendment CO17

Amend CO15 |01/31/01 Supplement to Part 501, Subpart A (cancelled by Amendment 17), and Subpart E.

Supplement to Part 503, Subpart B

Supplement to Part 505, Subpart 505.10

Amend CO16 |04/01/02 Supplement to Part 500, pages CO500(1) - CO500(2)

Amend CO17 |01/17/03 Supplement to Part 501, Subpart A (cancelled by Amendment 18)

Supplement to Part 506, pages CO506-6(1) - CO506-6(7)

Supplement to Part 544, pages C0O544-2(1) - CO544-2(4)

Amend CO18 |03/01/06 Supplement to Part 501, Subpart A, pages CO501-12(1) - CO501-12(16)

1/PERMANENT DIRECTIVES: INSERT THE ISSUE, EDITION, OR AMENDMENT NUMBER
BULLETINS: INSERT THE SEQUENCE NUMBER(S), OMIT TITLE AND FY
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Part 501 - AUTHORIZATIONS
SUBPART A - REVIEW AND APPROVAL
Colorado Policy and Procedures

8C0O501.00 General

(e) Preliminary Design Reports are required for all class VI jobs and higher.
However, preparation of a Preliminary Design Report is encouraged for all complex or costly
projects and group projects, regardless of the project’s engineering job classification. The
preliminary design report should be prepared prior to the "practice implementation” step in
the conservation planning process, and prior to spending any significant amount of technical
or financial resources on the design of the selected alternative(s). The purpose of the
preliminary design report is to verify job classification, to obtain technical concurrence for the
selected alternative and the proposed site investigation and design methods, to identify any
special planning, design or construction considerations, and to obligate an adequate amount
of NRCS staff time to complete the project. The preliminary design report shall be signed by
the Area Conservationist authorizing use of Field and Area Office staff resources on the
project, by the State Conservationist authorizing use of state or higher-level staff resources
on the project, and by the State Conservation Engineer for concurrence with the technical
content of the report. Exhibit CO-1, Preliminary Design Report Template, shall be used as a
guide in preparing the preliminary design report.

8C0O501.01 Scope

(b)(3) In compliance with Laws of the State of Colorado Regulating The
Practice of Professional Engineering, NRCS Engineering Job Approval Authority shall not be
assigned to a non-NRCS employee, unless: (1) The individual is a conservation district
employee; or (2) The individual is licensed as a Professional Engineer in Colorado.

8C0501.03 Compliance of engineering work with laws and regulations.

(c)(2) Engineering reports, construction drawings and specifications, and
other related information that must be submitted to a State or Local regulatory authority as
supporting data for a permit, shall be signed and sealed by a Professional Engineer licensed
in Colorado who also has adequate job approval authority for the applicable practice
component(s).

8C0501.04 Colorado engineering job approval authority.

(b)(3) Job approval authority shall be assigned according to the
classification limits established on form CO-ENG-9, Colorado Job Approval Authority
Classification, as shown in 8C0501.09. Where a job contains multiple practices or
components, the entire job shall be classified according to the practice or component
requiring the highest level of approval authority. Individuals shall be given a level of
approval authority commensurate with their training, experience, and demonstrated
competence to design or install conservation practice component(s). Form CO-ENG-11
(exhibit CO3) may be used to assess an individual's engineering skills in relation to the skills
required for a given level of job approval authority. Individuals shall only be assigned job
approval authority for design or construction of those practices or components that are a
part of their normal work. On an individual basis, additional or more restrictive controlling
factors can be added to those shown on CO-ENG-9 as appropriate. The process for
delegation of engineering practice planning approval authority is described in Colorado
Amendments to General Manual 180-409.

CO501-12(1)
(210-V, NEM, Amendment CO18, March 2006)



Part 501 - AUTHORIZATIONS
Colorado Policy and Procedures

(b)(5) The State Conservation Engineer shall assign job approval authority
to all NRCS engineers at the GS-11 grade level or above, and all non-NRCS engineers
requesting delegated authority. Area Engineers shall assign job approval authority to other
NRCS and conservation district employees within their Area. Area Engineers may not
delegate authority for a practice that exceeds the level delegated to them for that practice.
Form CO-ENG-9 shall be used to document the level of job approval authority assigned to
each individual.

Job approval authority shall be reviewed annually for employees in their present position for
less than three years and at least once every three years for all others. The level of job
approval authority may be reduced when the review indicates the employee lacks
competence with design or installation of a practice or a practice is no longer part of the
employee's normal work.

Individuals are encouraged to work on phases of projects that exceed their approval
authority under the technical guidance of an experienced employee that has approval
authority for that work.

(e) Technical review and approval of all engineering reports, drawings, specifications
and other related information shall be documented by the placing the original signature, title
and date of the person approving the work on the cover sheet or title page. Electronic
signatures are not acceptable. Approval of any subsequent changes must be documented
in the same manner.

8CO501.05 Engineering job review.

€)) All engineering reports, designs, drawings, specifications, and related
information shall be reviewed and checked for accuracy as illustrated in Exhibit CO-2,
Colorado Engineering Quality Assurance Process, and as described below.

(a)(1) NEM 8511.05(a) describes the requirements for checking engineering
work. Whenever possible, work should be checked for accuracy by someone other than the
individual who performed the work. Individuals may check their own work on Class I, Il and
Il jobs when another person with the appropriate skills is not available to perform this task in
a reasonable timeframe. All Class IV and higher jobs must be checked by someone other
than the individual who performed the work.

(2)(3) NEM 8511.05(b) describes the required components of an
engineering design review. Individuals with adequate job approval authority may review
their own work for Class I, 1l and Il jobs only. Design Reviews for Class IV and V jobs will
be performed by someone other than the individual who did the work who has adequate
design approval authority for the work being reviewed. Class VI and higher jobs will be
reviewed in accordance with NEM 8501.05 (a)(3).

(b) Post Reviews. Post Reviews of projects planned, designed or constructed
with NRCS engineering assistance will be performed in accordance with the Colorado
NRCS Quality Assurance Plan and General Manual Part 450. The State Conservation
Engineer will perform a post review inspection of selected Class I-V jobs, and all Class VI
and higher jobs completed in each area each year.

CO501-12(2)
(210-V, NEM, Amendment CO18, March 2006)



SUBPART A - REVIEW AND APPROVAL

Colorado Policy and Procedures

Colorado Engineering Job Approval Authority Classification

§C0501.09
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EXHIBIT CO-1 Preliminary Design Report Template

PRELIMINARY DESIGN REPORT

Project Name: {job name}
Engineering Job Class:

Owner/Sponsor: {individual(s) or group name}

Field Office:
Conservation District:

Prepared By: {name, title, location}
Date of Report: {date}

l. PROJECT DESCRIPTION

A. Client/Sponsor Information

1 Name of Client(s) & type (individual, group, unit of government, etc.)
2 Client objective(s) & expectations for the project.

3. Evaluate client’'s commitment to follow NRCS plans & specifications.
4 Evaluate client’s capability to fund the project.

5 Proposed construction dates.

B. Project Components.
1. Practice name(s) & code(s)
2. Extent of practice(s) to be installed (size, length, volume, etc.)
3. Hazard Classification (see NEM Part CO-503).
4, Basis for engineering job classification.
C. Location
1. Legal description & name(s) of applicable U.S.G.S. Quad Sheet(s).
2. Location of nearest town.
3. Accessibility
D. Background Information
1. Description of the problem the project will address.
2. Describe any previous investigations by NRCS or others.
3. Status of required water rights, fillings, dam permits, 404 permits, etc.,
necessary to complete the project or otherwise pertinent to the job.
4. Describe the history of existing structures, applicability of NEM, Part 501 on
repair jobs.

CO501-12(10)
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. PROJECT FORMULATION

A.
B.

Authorizations for assistance

Alternatives

1. Describe alternative solutions to the problem.

2. Describe reason(s) the preferred alternative was selected.

Feasibility

1. Provide a cost estimate for the selected alternative.

2 Describe source(s) & availability of cost share funds.

3. Describe type & value of expected tangible benefits.

4 Describe type & nature of intangible benefits (e.g. water quality, aesthetics,
etc.)

5. Describe any environmental compliance requirements such as 404 permit

requirements, wetland mitigation, cultural resource avoidance, outcome of
environmental evaluation or an environmental assessment, etc.

Il. DESIGN REQUIREMENTS

A.

Site Investigation

1. Survey data needs.
2. Geology/soils investigation requirements.
3. Identify presence of utilities, property boundaries, or other site constraints

associated with the project.
Design & Construction Elements

Hydrologic analysis method.

Hydraulic design requirements.

Geotechnical analysis/design requirements.
Structural design requirements.

Environmental considerations.

Extent of construction drawings needed.

Type & extent of construction specifications needed.
Construction inspection requirements.

Special considerations.

© o N O A~®ODNPRE
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STAFF REQUIREMENTS

Task

Duration
(days)

Start
Date

End
Date

Lead Person

Finish Planning:

Design Hydrology:

Design Survey:

Geotechnical Investigation:

Soil Mechanics:

Preliminary Design:

Drawings & Specs:

Design Review:

Final Drawings and Specs:

Design Approval:

Permits and Easements:

Land Rights Acquisition:

Project Agreement:

Award Contract:

Construction Inspection:

Final Inspection:

As Built Drawings:

Total Time:

XXX

Est. Completion date:

XX-XX

TECHNICAL CONCURRENCE & ADMINISTRATIVE APPROVAL

A. Technical Concurrence

The information in this report is accurate, the proposed project will accomplish the
client’s objectives, the proposed design requirements are adequate for the level of
complexity associated with this job, and staffing requirements represent the amount

of NRCS staff time needed to plan, design, and construct this project.

Prepared by:

Signature

Title

B. Administrative Approval

| have reviewed this report and approved the use of the NRCS staff resources under
my direction in order to provide technical assistance for this project, as described in

this report.

Concurred:

State Conservation Engineer

Area Conservationist

CO501-12(12)
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(where use of state or higher level staff is required)

EXHIBIT CO-2 Engineering Quality Assurance Process

CO501-12(13)
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Colorado NRCS Engineering Quality Assurance Process

Determine Job Classification

Job Class | - IV Job Class V

The conservation plan describes the project
purpose & objectives

Design by FO/AO Staff
Review by
Review by FO/AO Staff AO or SO
Staff
NRCS Approval by NRCS
Person Delegated Job Approval by
Approval Authority AE or SCE

(see Job Classification Chart, CO-ENG-9)

Job Class VI Job Class VIl Job Class VI

Preliminary Design Report Prepared & Approved

* Verify Job Classification
* Describe Design Methodology

* |dentify Special Considerations
* Obligate Staff Resources

Design by Design by SO or MSDT
FO/AQ/SO

Independent Independent Review by Another SO,
Review by MSDT, or Outside Expert

SO or MSDT

Concurrence from
Director, CED

NRCS Approval by State Conservation Engineer

Owner Submits Design to Fed/State/Local Government Agency for Review, Approval, or Permitting, as Applicable

Construction checks
done as needed to
assure quality

5% of jobs spot-checked in accordance
with FO Quality Assurance Plan

Construction Observation in Accordance with a Quality Assurance Plan

Submit Completion Report to State Conservation Engineer

State Conservation Engineer selects jobs for Post Review

Abbreviations: FO - Field Office  AO - Area Office  AE - Area Engineer ~ SCE - State Conservation Engineer

MSDT - Multi-State Design Team

CED - Conservation Engineering Division

EXHIBIT CO-3. Engineering Skill Assessment

CO501-12(14)
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USDA-NRCS CO-ENG-11
Colorado rev: 1-03
File code: 210

ENGINEERING SKILLS ASSESSMENT

Name: Title: Grade:
Lacation: Date:
Task | Skill Level!
0. Existing | Needed | Subject Description

SURVEYING & MATH SKILLS

St Ability to perform basic profile and cross section surveys including: note keeping and reduction,

stationing, and completing a leve circuit as described in EFH Chpt. 1 or TR-62.

52 Ability to maintain horizantal and vertical contral for open and closed traverse surveys.

53 Ahility to perform basic topographic surveys and produce a topographic map.

S4 Knowledge of basic math needed fo apply common engineering formuae .

Sh Ability to perform earthwork quantity and cut/fill balance computations using average end area,

prismaidal, four painf, harizontd ptane or summation methods.

S.8. Ability to perform typical unit conversions for length, area, volume, time, vetocity and flow rate.
S.7. Ability to figld cdlassify soils using both the Unified System and USDA textural system
HYDROLOGY SKILLS

H.1. Determination of design rainfall depths for typical erosion and water contral structures.

H.3 Computing a weighted Runoff Curve Number, runoff volume, and peak discharge (EFH Chpt. 2J.
H4 Estimating peak discharge for small but complex watersheds with sub-areas using TR-55

HS5. Developing runoff hydrographs for complex watersheds with multiple sub-areas using TR-20.
H.6. Making reservair routing computations associated with the design of & typical pond.

H7 Evelualing the scope and effect of surface or subsurface drains on weltand hydrology.
HYDRAULIC DESIGHN SKILLS

D.1. Application of weir and crifice flow equations to the solufion of common hydraulic problems.
D.2 Using Manning's equation to estimate velacity & capacity for natural and consfructed channels.
D3 Evaluation of vegetated channd stability and capacity using “Retardance” (EFH Chapters 7).
D.4 Evaluation of vegetated channd stability & capacity by tractive stress method (Ag. Hndbk 667].
D.5. Computing water surface profilss for uniform steady flow in natural & constructed channels.
D6 Computing actual and allowable tractive stress on natural channel beds and banks.

D.7. Geomorphic classification of natural streams using both Rosgen’s and Schum's systems.

D& Application of fluvial geomorphic concepfs to the saution of channd stahility problems.

DS [dentification and evaluation of traditional sfructural alternatives for streambank protection.
0.10. |dentification and evaluation of sail bioengineering aternatives for streambank protection.
011, Computing minor losses, friction losses, and hydraulic grade line elevations using both Hazen-

Williams and Manning's equations for full pipe flow in gravity and pumped systems.

D12 Estimafion of headwater depth or flow rate for cul verts for all flow regimes {(EFH Chapter 3).
D.13. Selection & design of flow measurement devices (Parshall fumes, weirs, and flow meters).
D.14. Computing seepage & ugift forces for typica hydraulic structures {weighted creep & flow net).

T SKILL LEVEL RATING: 1-AWARE 2UNDERSTAND 3-PERFORMMW/ SUPERVISION 4-APPLY INDEPENDENTLY  5- CAN TRAIN OTHERS

page 1 of 3
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CO-ENG-11 cont.

Task Skill Levelt

No. | Existing | Needed | Subject Description

STRUCTURAL DESIGN SKILLS

D.15. Ability to interpret practice standard requirements and develop site specific design criteria.

D.16. Determining loads on fiexible or rigid pipes using TR-77, TR-5 or industry guides.

D.17. Determining loads, including lateral earth pressures, on simple structures.

D.18. Evaluating stability of simple structures for over-furning, sliding, and flotation.

D.19. Selecting temperature and shrinkage reinforcement for minor concrete structures.

D.20. Computing shear and moments for simply supported structural members.

D.21. Compufing shear and moments for complex and indeterminate structural members.

D.22. Design of reinforced concrete members to resist shear and moments (NEH-6 or TR-67).

D.23. Design of structural timbers & setection of fasteners for live and dead loads.

D.24. Design of structural steel members forlive and deadloads.

D.25. Design of chutes and drap spillways using standard procedures (NEH-11 & NEH-14).

D.26. Ability to adapt standard drawings to site specific conditions.

D.27. Ability to adapt conservafion praclice specifications for site specific requirements.

D.28. Ability to adapt formal construction specifications for site specific requirements {NEH-642).

D.29. Production of consfruction drawings in accordance with EFH Chpt. 5, & standard practice.

CONSTRUCTION SKILLS

C.1. Abllity to read and interpret plans & specifications for typical NRCS designed structures.

C2 Abiity to read and interpret complex drawings & forma specifications (NEH-642) for major
sfructures built with formal contracts.

C3 Completion of canstruction surveys for structure layout, grade contral, and quantity
measurement as shown in TR-62 or NEH-19.

C4 Inspection of concrete forms and reinforcing steel for conformance with plans and specs.

Cs Inspection of concrete mix design, ptacement methods and curing methods for conformance
with ptans and specificalions.

C6. Knowledge of concrete sampiing and field tesfing procedures.

C7 Inspection of general excavations and trench construction fo assure dimensions, grade and
foundation conditions conform with plans and specificafions.

C8. Inspection of earthfill placement and compaction for conformance with plans and specifications
for both Glass A and Class C compaction methods.

cs Inspection of structural and pipe trench backfil placement and compaction for conformance
with plans and specificafions.

CA1t Knowtedge of basic sail moisture & density figd testing procedures.

C12 Knowledge of applicable NRCS and OSHA construction safety requirements.

C13. Ahility to utilize effective communication skills in order to maintain a working relationship with
contractor and client representatives.

C.14. Knowdedge of NRCS palicy regarding client / contractor relationship as applicabie to non farmel
consfruction projects {typical projects under CO-01, EQIP, efc.)

CA1s Ability to maintain required construction records for formal contracts.

C.16. Knowdedge of confract administration procedures and COTR duties for formal federal and lacal
consfruction contracts.

1 SKILL LEVEL RATING:

CO501-12(16)

1-A8WARE  2-UNDERSTAND 3-PERFORM W/ SUPERVISION 4-APPLY INDEPENDENTLY  5- CAN TRAIN OTHERS
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CO-ENG-11 cont.

Task Skill Level!
No. | Existing | Needed | Subject Description
IRRIGATION PLANNING SKILLS
L1 Computing seasonal or daily crop water requirements using generaly accepted models.
[.2. Estimating the moisture holding capacity of solls based on texture.
1.3, Determining the gross irmgation water requirements for a field or farm.
[4 Using practice criteria, water rights and crop water requiraments to determine design fow rates
for imigation system components.
1.9 Scheduling irrigations using climate data, ET esfimates, soil charactenstics and & given MAD.
I8 Application of FIRI to identify the refative value of irrigation system improvements.
L7. Design & evaluation of surface irfigation systems.
1.8. Design & evaluation of sprinkler imgation systems.
1.9 Design & evaluation of micra irrigation systems.
ENVIRCNMENTAL ENGINEERING SKILLS
E1 Estimating the volume of liquid and sclid wastes generated by various livestock operations.
E2 |dentifying the naturd resource concerns assaciated with livestock enterprises.
E3. Identifying manure & wastewater cdlection, handing, storage & freatment alternafives.
Ed Sdlection & design of treatment practices for manure salids.
ES. Sdlection & design of collection, storage and treatment practices for contaminated runoff.
E.6. Selection & design of treatment practices for liquid manure & pracess wastewater.
E.7. Sdlection & design of seepage control measures for earthen waste retention structures.
E.8. Sdlection & design of alternatives for handing and dispesal of animal mortalities.
ES. Sdection & design of secandary containment measures for on farm fertilizer or pesticide
mixing and storage facilities.
WATER TABLE MANAGEMENT SYSTEMS
W1 | dentification of surface & subsurface drainage alternatives for various soils andland uses.
W.2 Ability to determine the extent and size of components for a surface drainage system.
W.3. Ability to determine the extent and size of components for a subsurface drainage system.
W.4. Ability to determine the extent and size of companents for an interceptor drain.

Prepared by:
narme title date

Caoncurrence by:
name title date
name titie date

1SKILL LEVEL RATING: 1-AWARE 2UNDERSTAND 3-PERFORMW/ SUPERVISION 4-APPLY INDEPENDENTLY 5 GAN TRAIN OTHERS
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