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Whatkisranr ENGIRNEEHRgNIDESIGINZ

¢ An orderly process of collecting, recording,
and analyzing alll the facts and data
needed to arrive at a satisfactory selution
to a problem.

¢+ NEM-VA501.09 through VAS501.19 eutlines
the policy for perferming engineering Work
for NRCS In Virginia.

¢ EFH, Chapter 5 — Preparation of
Engineering Plans



PreparinglanrEnegineelng IDesian

¢+ The following basic steps should be
followed for all' engineering designs

(regardless of complexity):
|ldentification ofi the problem and ItS Scope.
Site Investigation.
Collection of basic design data.
Assembly and analysis of data.
Design.
Preparation of plans and specifications.
Review and approval ofi plan.



BaSIC ERGINEENNENPESIFN

+ What Is an engineering design (the final preduct)
made up of?
= Drawings:
Coversheet
Plan View Sheet
Standard Detail Sheet
Cross-Section or Profile Sheet
= Construction Specifications
e O&M Plan
e Miscellaneous
Bill of Materials
Cost Estimate

+ The landowner (or cooperator) should be given a
copy of all off this!!!



ConsSttCHERNBDIAWIRNGS

¢+ Should be:
e Clear
e Concise
e Neat
e | egible
¢ CAD Is a tool, not required.

¢ Goal Is production...not a chance to
be an artist.



Stiandaid ENCIREEHNENCOVESHEEL

¢ Reguired on all engineering designs.

] Notes s | ‘
= 1. The landowner/operator is responsible for obtaining and complying with all permits and
'“ eosements. This includes all federal, stote ond local permits.
2. The landowner/operator is responsible for checking and complying with all local ordinances that
5 may affect the project.
B
g 3. MISS UTILITY (1—BDD—257—7777 or 1—-B00-552—7001) must be contacted at least 3 werking
S days before construction begins. The landowner/cperator is responsible to ensure that the
excavatar/contractor contacts MISS UTILITY and the excavator/contractor must be able to provide the
MISS UTILITY ticket number within 24 hours upen reguest by the NRCS representative.
& 4. The landowner/operator is responsible for locating any buried utilities (water lines, electric lines,
H telephone lines, gas lines, sewer lines, ete.) in the work area that are not covered by the MISS E & X g
§ UTILITY program. EF 2 E &
5. Prior to beginning construction, the cover sheet must be signed by NRCS, the landowner/operator
and the sxcavator/contractor. The londawner/operator is responsible to inform the
5 excavotor/contractor of their responsibilities by providing them a copy of the cover sheet. The
- excavotar/contractor must sign the cover sheet ocknowledging thet they understand their
£ responsibilities and the landowner/operator must return the signed cover sheet to the NRCS emplayee
g or office providing assistance. |If requested by NRCS, the landowner/operator shall arrange for a
2 meeting between the controctor and NRCS to review the construction drawings and specifications prior ‘% o
g to construction. £
g =
o
2 6. NRCS mokes no representation of the existence or nonexistence of utilties. The presence or =
1 absence of utilities on the censtruction drawings does not assure that there are or are not utilities &=
in the werk area.
g
-] 7. The excavator/contractar s responsible for knowing and following the oppropriate safely standards ——
2 required by the Virginia Safety and Heclth Codes Board. g
=
§ B. The landowner/operator shall notify the local NRCS or SWCD representative at least one week %)
I prior to when construction s to start, and at the times apecified in this construction plan and .
E‘ attached specifications. [
a NRCS or SWCD representative telephone number i 3
(&)
9. Any devigtion from these canstruction drawings and apecificationa without written approval from
NRCS may result in this practice not meeting NRCS specifications and the withdrawal of technical
asaistance for this project
Benchmaork Descriptions Acknowledgment Signotures
TEM # These construction drowings and attached specifications
g P
have been reviewed and all parties understand what is
required. (Sign and dote below) H
5
Elevation (ossumed} Landowner/Operator ; g .
TBM # + g H
Cantractor L. i
Site Location Map
Seale 1 inch = faet Elevation (assumed) NRCS Representative m g
Index of Sheets Specifications Table of Estimated Quantities u gé
Sheet No. Title Mo, Title ltem Unit  Est. Quontity m 5
#B
Z ee
"As Built’ D A 3z
Certified By ond Date o
Date Completed
File i
VA-SD-100—
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Plant\ViewrSheet

Plan view should show the detailed
layout of the proposed practice,
topographic features, dimensions, etc.




Use Standaie DRWings\VAEREVERPOSSIE

Dats

Frost—free Fountain Installation— Side View ) .
Frost—free Fountain Installation— Tep View
107 | Fountain
8" stone
-8 Fountain
: B3k
= TEE i
S 5 5 =2
. ; —-— Install heat well
Geotextile fabric i rionUFACEAPC S
specifications
Concrete Pad
3500 psi, 5" thick
-
32
g £
o
=
>

Construcl holes

1.The water'ng acility snall se instolled accord'ng to Virginia Waterirg lacility Stondard (614},
Concrete Pad

2.7he soncrele 2ad for the founta'n shall oxtond o minimum of 187 past ihe sdges of the founicin, The
pad dimensiors recommences by tre marufacturer will be used if ihe dimensions are larger. Cencrete
shall be 3500 psi installed a mirimum of 57 thick. 8"x6" 6/6 goge welced wire mesh reinforcing will
be usec 'n the 5" saob. Position the hole for tne heat well end pipes per menufecturer's
recemmendatiens.

AThe fountain must be coitacned to the concrete pad per manufaciurer’s recommendations

4.A valve snel be instelled n the line to regulate flow to feuntein. e vave shoud be installed in
heasirg thal is weslherprnol, well droned, ena sosily oo le. |t alse be protecied from
livestock. High guality bell volves are recommended. Vowves instolled in the figld muy be housed n
waoter -meter boxes, concrete casing, or otner sutasle heusing.

5.4l backfil for ppelnes undsr the fountain sholl be compoeted to the deqgres rscuired to pravent caving Avai Iable deSig nS inCI ude

after construction.

6.The foundation under and arourd the fountiain locabion shal be cleared of oll material not suited fo- = =
the subgrade, including sod. Al loose surfoce soil shall be remmoved to urdisiirbse material Varlous types Of Waterl ng

Project Name
Landowner
County

7.The flounlair sile snol be f drainin

‘e lounlain sile sncl e free draining . m
84 proteciive surfose snal be placed around tne fountain accercing to Mirginia Heawy Use Arco Protection trou hS IlveStOCk Shade

Stondard (561). At the minimurn, ‘nstall gectextle febric arcund the pod ond plece ¥DOT #357 stone ) ‘ ,
8.Geotextile shall meet the mirimum requirements in Virginia Construction Specificotion VA-785 S uC u eS 7 e p y S e

Ceotextiles, poge VA 785 Z

pleced on the #357. Other types of stone may be installed with apprevel of the designar.
VA-T706-3

six irshes deep in a ten fool radius around the founiein. A two inch eap of VDOT #57 or #2714 can be
. -
0,500l gl dikurbest s of e rates o e Virgii: Comshrusivn: Spnoieotion VA-708: Sewdings pogs padS : stream crossi Nngs,

: recommended s

Nalu-zl Rezources Conservason Se
Unltad Siates Department

* 0l sseding s done oulsi ng doles, o ause orop s o be o

spring developments, pole
structures and waterways.

-l Home

s/ aterad withour St
\othew Lyens, SCE Conserontiaf En

STANCARD DWG NO. WA—SO_002_Frost “rec Trou
AL RERYdta) SHeLr ] O 4!




f Fe il

Cross sections are typically
= perpendicular to a baseline or =l 4.
centerline (road, stream, etc.)

E
i Used for showing existing ground and =i
design slopes, elevations, grade Val
| changes, structure details, etc. =

(<




Profiles are typically along or parallel
to a baseline or centerline (road,

stream, etc.)

Traet§,

JWVirginia

Used for showing existing ground and
design slopes, elevations, grade

changes, structure details, etc.




CoRSlCHONISPECIICANONS

CONSTRUCTION SPECIFICATION

YA-761. LOOSE ROCK RIPRAP

1. SCOPE

The work shall consist of the construction of loose rock riprap revetments and blankets,
including filter layers or bedding where specified.

2. MATERIALS

Rock for loose rock riprap, filter layers or bedding shall come from sources approved by an
NRCS representative and meet the size and gradation requirements shown on the design
drawings. The rock shall be excavated, selected and handled as necessary to mest

the quality and grading requirements of this specification and the construction drawings.
Individual rock tfragments shall be dense, sound and free from cracks, scams and other
defects conducive to accelerated weathering. The rock fragments shall be angular to
subrounded in shape. The least dimension of an individual rock fragment shall be not less
than 1/3 the greatest dimension of the fragment unless otherwise specified on the
construction drawings.

Except as provided below, the rock shall have the lollowing properties:
a. Bulk speeific gravity (saturated surface-dry basis) not less than 2.5.
b. Absorption not more than 2 percent
¢. Soundness: Weight loss in [ive cycles not more than 10 percent then sodium sullate is
used or 13 percent when magnesium is used.
Bulk specific gravity and absorption shall be determined according to ASTM C 127, The
test lor soundness shall be performed according to ASTM C 88.

Roclk that fails to meet the requirements stated in a, b, and ¢ above may be accepted only it
similar rock from the same source has been demonstrated to be sound after 5 vears or more of
service under conditions of weather, wettng and drying, and erosive forces simular to those
anticipated for the rock to be installed under this specification.

The rock shall conform to the grading limits, specified on the drawings, after it has been placed
as the riprap.

3. SUBGRADE PREPARATION

The subgrade surfaces on which the riprap or bedding course is to be placed shall be cut or
filled and graded to the lines and grades shown on the drawings. When fill to subgrade lines
is required, it shall consist of approved materials and shall be compacled Lo a densily equal
to the adjacent existing soil material.

Rock materials shall not be placed until the foundation preparation is completed and the
subgrade surfaces have been inspected and approved by the NRCS representative.

4. EQUIPMENT-PLACED ROCK RIPRAP

‘The rock shall be placed by equipment en the surfaces and Lo the depths specilied. The
riprap shall be constructed to the full course thickness in one operation and in such a manner
as to avoid serious displacement of the underlying materials. The rock shall be delivered

NRCS-VA-761-1
9-04)

and placed in a manner that will insure that the riprap in place shall be reasonably
homogencous with the larger rocks uniformly distributed and firmly in contact, onc to
another with the smaller rocks and spalls Mlling the voids between the larger rocks.

Riprap shall not extend above grade on side slopes so that water is ponded outside the riprap.

Riprap shall be placed in a manner to prevent damage Lo structures. Hand placing will be
required to the extent necessary to prevent damage to the permanent works.

5.  HAND-PLACED RIPRAP

The rock shall be placed by hand on the surfaces and to the depths specified. It shall be
securely bedded with the larger rocks firmly in contact, one to another. Spaces between the
larger rocks shall be filled with smaller rocks and spalls. Smaller rocks shall not be grouped
as a substitute for larger rock. Flat slab rock shall be laid on edge unless otherwise
specified.

6.  TILTER LAYERS OR BEDDING

When the drawings specify filter layers or bedding beneath riprap, the filter or bedding
material shall be spread uniformly on the prepared subgrade surfaces to the depth specified.
Compaction of filter layers or bedding will not be required, but the surface of such layers
shall be finished reasonably free of mounds, dips or windrows.

Tilter fabric may be used in lieu of filter gravel if approved by the NRCS representative. The
fabric shall be manufactured to provide the necessary life and filtering action. The fabric and
riprap shall be placed in accordance with the manulacturer’s recommendations.

7 TESTING

The contractor will furnish such test data as are required to verify that the riprap, filter, and
bedding materials and the completed work meet the requirements of the specifications.

NRCS-VA-761-2
9-04)
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Technical Guide
Section IV
614-VA-O&M Plan
Page1of2
NATURAL RESOURCES CONSERVATION SERVICE
VIRGINIA
OPERATION AND MAINTENANCE REQUIREMENTS
WATERING FACILITY
CODE 614
Land Owner/Qperator.
County. SWCD, Farm/TractNo.
Prepared By, Date

OPERATION AND MAINTENANCE ITEMS

A properly operated and maintained Watering Facility is an asset to the farm. This practice was designed
and installed to provide storage and/or a facility to provide utilization of water by livestock. Estimated life
span of this installation is at least years. The life of the installation can be assured and usually
increased by developing and carrying out a systematic operation and maintenance program.

This practice will require periodic maintenance and may also require operational items to maintain
satisfactory performance. Your operation and mai program includ

« Check periodically for debris, algae, sludge or other materials in the trough which may restrict the
inflow or outflow. Check all above ground connections, valves, gates, rodent guards, inlets and
outlets to make sure they are functioning properly,

s Check troughs and tanks for leaks or cracks. Check the automatic water level device, if installed,
to ensure proper operation. Check to ensure the outlet pipe, if installed, is freely operating and
not causing erosion problems. Repairs or replacements shall be made promptly.

+ Prepare for winter weather. Maintain, where necessary, coverings and insulation to prevent-
damage by freezing. Consider adding material in the storage area to allow for ice expansion
without damage.

* Maintain the 10" hardened surface radius around the trough. Protect with materials similar to
those placed at the time of installation. Expect to add additional stone to the area periodically
during the life span of the trough.

e Clean the entire system periodically and remove moss, algae growth, and/or sludge. Chemicals
such as copper sulfate and chloride can be used to prevent moss and algae growth. Local rules
and regulations are to be followed when using chemicals. Make sure they are safe for animals.

« |f the trough use is seasonal, remove any alga growth, drain the trough, allow it to stand empty
for a week or so, remove any remaining alga, and refill. The trough should be flushed at least
once a year. Twice is recommended but it should be done any time algae becomes a problem.
Control of algae growth in the trough is an important part of the maintenance.

NRCS, VA
June 2004

Page 2 of 2

+ Check the trash rack. Repair if needed. Clean algae and other trash from the holes. If the trough
does not come with a trash rack, one should be made and installed. A 4” PVC pipe with rows of
%" holes will work. Notch the bottom at 90-degree angles. Place a cap on the top and drill a %4"
hole in the center. The top of the pipe/cap should extend above the water level by an inch or so.

» Check the overflow pipe for any obstructions at the outlet. Take necessary steps to allow free
drainage. Provide outlet protection to prevent erosion caused by overflow.

* Maintain vigorous growth of vegetative coverings. This includes reseeding, fertilization and
application of herbicides when necessary. Periodic mowing may also be needed to control
growth.

» Eradi or otherwise remove all rod or burrowing animals. Immediately repair any damage
caused by their activity.

« Immediately repair any vandalism, vehicular or livestock damage.

Additional Operation and Maintenance Requirements Specific to this Plan:

NRCS, VA
June 2004



Billfei Matenals & ©ost EStimaie

Practice ~ Spring #1 o _
Item Item Quantity | Unit | Unit Price Cost
#
1|Hand Mix Concrete 0.5|cu.yd. $50.00 $25.00
2|VDOT #57 Stone 1{tons $15.00] - $15.00
3|Precast Concrete Spring Box w/ Lid 1]ea. $125.00| $125.00
42" Sch 40 PVC Pipe . 525]I.ft. $1.75 $918.75
5|Precast Concrete Trough 1lea. $500.00 $500.00
6|Geotextile 15' Wide 50|l.ft. $1.70 $85.00
7|VDOT #21A Stone 3|tons $15.00 - $45.00
8|Backhoe ' 4lhrs. $55.00 $220.00

$1,933.75|

practice ~ Spring #2
Item Item Quantity | Unit | Unit Price Cost

# _ _

~ 1|4" Perforated Plastic Tile 100]1.ft. $0.40 $40.00

2|VDOT #57 Stone 3|tons $15.00 $45.00
3|Precast Concrete Spring Box w/ Lid 1]ea. $125.00 $125.00] -

414" Nonperforated Plastic Tile 140|l.ft. $0.40 $56.00

512" Sch 40 PVC Pipe 330}l.ft. $1.75 $577.50

6|Precast Concrete Trough 1|ea. $500.00 $500.00

7 |Geotextile 15' Wide 50|1.ft. $1.70 $85.00

8|vDOT #21A Stone 3jtons $15.00 $45.00

9|Backhoe 8lhrs. $55.00 $440.00

$1,913.50




BasIC ERCINEEHNGIDESIAN

¢+ What shoeuld be kept in the job felder?

o Copy of design (everything given te landewner
O cooperator).

Coversheet should be signed by NRCS representative,
landowner, and contracter prior te construction.

e Fileld notes, before and: after construction.

e Design notes & computations.
See NEM VA501.16 Technical Quality.

o Photographs, before and after construction.
= As-built drawings and notations.

o See “Design Data” and “Check Data” under
applicable practice standards for required data.



BaSIC ERGINEENNENPESIFN

o Why supply the infermation previously.
mentioned?

e o comply with Conservation Practice
Standards.

e o maintain technical and! professiocnal
quality.

e At the direction of the State Coenservation
Engineer.

Operating under his technical supervision and
P.E. license.



IRTReview:

+ What Is the first step of any.
engineering design?

¢+ Should the cooperator receive a copy:
of the final design?

¢ Is drafting the construction drawings
In CAD a requirement?
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