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[/ Steps in the Planning Process
. ldentify Problem

. Determine Objectives

. Inventory Resources

. Analyze Resource Data
. Formulate Alternatives
. Evaluate Alternatives

. Make Decisions

During Planning Process...

Water Source Was Determined to be Adequate
Type and Location of Troughs were Determined
Water Demand was Determined (flow for peak demand)
Wetland concerns were noted and mitigations addressed
An EE was filled out along with the wetland supplement
and this sent to the Wetland Team Leader for the area




urvey
« Elevations
» Distance

2. Water Source
o Spring Development (574 Standard EFOTG Section 4)
« Well (642 Standard EFOTG Section 4)
« Pumping Plant (533 Standard EFOTG Section 4)

3. Watering Facility Design
 Watering Facility (614 Standard EFOTG Section 4)

4. Pipe Design
516 Standard (EFOTG Section 4)

* Pipe Layout
e Sizing

* Pressure System Calculations Spreadsheet

» Gravity System Calculations — pipe flow capacity chart
e Type (materials)

5. Acceptable Design Package




Survey

Tools available (GPS, total station, self level, rod, hand level, etc)
Elevation at Water Source
Elevation and distances at Water Facility
Ground Shots along pipe profile
for gravity pipelines — shots at all lows and highs

Adequate and Proper Field Notes (TR 62 - Engineering Layout,
Notes, Staking and Calculations)




ROLL & PLUG

GPS

Camera

Wheel




Spring Development

Spring Development (574 Standard EFOTG Section 4)

Top View
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Spring Development

Spring Box Below €
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Water Source - WELL

Well (642 Standard EFOTG Section 4)
Pumplng Plant (533 Standard EFOTG Section 4)

Pump and Pressure Tank to be Sized According to
Manufacturer Recommendation
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Watering
Facllity Design
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(614 Standard EFOTG Section 4) {
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Concrete Trough
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Heavy Equipment Tire
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e T Watering

Facility Design




Frost-Free Troughs
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Pipeline

Rigid vs. Flexible

Cost

Site conditions
Frost Depth

Crush resistance

e

VA 745 — PLASTIC (PVC, PE) PIPl - %

516 Standard (EFOTG Section 4) &5 : b —|
Pipe Layout P R e N |
Pipe Profile Design Sheet
Size/Type

Pressure System Calculations Spreadsheet

Gravity System Calculations — pipe flow capacity chart




Pipe Profile Design Sheet
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Pipe Design

> Planview (including Pipe Layout)
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VA Specifications----FTOG

VA-703 Structure Removal - Construction Specification

VA-706 Seeding - Construction Specification

VA-707 Site Preparation - Construction Specification

VA-708 Salvaging and Spreading Topsoil - Contruction Specification
VA-721 Excavation - Construction Specification

VA-723 Earthfill - Construction Specification

VA-730 Well - Construction Specification

VA-731- Plain (Unreinforced) Concrete Construction - Construction
Specification

VA-732-Reinforced Concrete Construction - Construction Specification
VA-745 Plastic PVC, PE Pipe - Construction Specification

VA-772 Watering Facility Trough or Tank - Construction Specification
VA-795-Geotextile Construction Specification

VA Underground Outlet 620 Operations&Maintenance
VA763-Spreading Topsoil Construction Specification




O & M Plans: FTOG

Pipeline 516 Operations & Maintenance

Spring Development 574 Operations & Maintenance
Waste Storage Facility 313 Operations & Maintenance
Water Well 642 Operations & Maintenance

Design Data Sheets:

Cover sheet

Spring Development
Concrete Trough

Frost Free Trough

Heavy Equipment Tire Trough
Pipe Profile

\\varichmondc001\shared\PUBLIC NRCS\NRCS Engineering\CAD\Standard
Drawings\Adobe PDF




Pressure Flow Design

Livestock Watering Systems-Pressure System Calculation Worksheet

Cooperator: Service Center: Date: 5/16/2006

Conservation District: M Assisted By:

Tract Number: Field Number(s):

1. Determine the number of animals using the system:

# of animals to use system: Animal Type: 7‘ Consumption per animal per day: ﬂ gallons
v v

# of animals to use system: Animal Type: Consumption per animal per day: gallons

2. Determine the water demand the animals will have per typical day:
# of animals to use system: 0 X gallons/day/animal 0  gallons/day

# of animals to use system: 0 X gallons/day/animal 0 gallons/day
Total Demand 0 gallons/day

3. Determine Target Supply Rate (TSR): This is based on the number of planned drinking events per day, assuming each event is two hours long.
Enter the number of drinking events per day you are planning for (typically 2 or 3):
Total Demand of gallons per day divided by minutes = gallons per minute (TSR)

4, Source flow rate in gallons per minute: gpm. Value may be from a spring, well, or known pump flow rate for a planned or existing pump.
Select whether the Target Supply Rate or the supply rate from the source will be used in the following friction loss calculations:*See note at bottom of next page.

|Targe£ Supply Rate v
5. Measure distance to farthest watering point: feet
6. Determine vertical elevation difference from the pressure tank to the highest watering point:
Select type of pipe to be used: \L Select Diameter of pipe to be used: | v |

7. Friction loss in the pipeline:
a: Measured length of pipeline from Step 5 = feet

b: Add additional pipe lengths due to fittings. Multiply number of fittings by their Equivalent Lengths (E.L.) and total:
# of fittings: Fitting type: | v | #: XEL Length added (ft):

# of fittings: Fitting type: | v | #: XEL Length added (ft):
Total length added by fittings:

¢: Add length due to fittings: feet to measured length of 0 feet (from Step 5) to determine total overall length in feet =
d: Using selected pipe diameter, selected flow rate (steps 3 & 4), and friction loss equations we determine friction loss per 100 feet is:
Total calculated length = so the calculated friction loss will be = /100 feet X 0.0 =

The total friction loss for the scenario detailed above is: This is equivalent to a loss of:




Pressure Flow Design

Livestock Watering Systems-Pressure System Worksheet Continued

8. Expected or needed pressure at most remote watering point (may vary depending on type of float).
Use manufacturer's recommendead minimum pressure or 10 psi, whichever is greater. Use Pressure at Qutlet = psi
9. Operating pressure at the pressure tank
Pressure losses due to elevation differences equals the elevation difference determined in Step 6: divided by 2.31= 0.0 psi
Friction Loss determined in Step 7: 0.0 psi
Pressure needed at Outlet; 0.0 psi
Total = 0.0 psi
Round to the nearest multiple of 10= psi. This is the lower setting of the pressure switch. A minimum setting of 20 psi will be used.

Add 20 to the lower setting = psi. This is the higher setting.
A maximum of 80 psi will be used only when the pressure tank is rated for such a pressure,
Use a pressure switch setting of: / psi. Make sure a minimum setting of 20/40 psi has been calculated.

10. Convert nheeded data to dynamic head added to the pump by livestock watering system:
Multiply higher switch setting: X 231= feet. This is the dynamic head added to the pump by the watering system.

Dynamic Head added to pump by watering system: feet. This is not Total Dynamic Head but rather the amount of head
added to that total by the planned livestock watering system.
11. Compile the system requirements into a list that the pump supplier can use to size the pump.

Pump to provide a minimum of: gallons per minute. (This value is dependent on whether you selected the Target Supply Rate or the
source rate as the basis for the design calculations.)

The system is adding feet to the pump's dynamic head. Total Dynamic Head will equal this number plus the "Lift' Head required to get the
water from the water source to the pressure tank. The flow rate and the Total
The pressure switch setting is: / psi. Dynamic Head will be used to size the pump for the project.

Pressure tank will have minimum effective drawdown of: (supply rate) X 1 (minimum) = gallons.

The effective drawdown is sized so that the pump will come on and operate for a minimum of one minute before shutting off. One minute operating time
reduces wear on the pump caused by excessive starting and stopping. The pressure tank may be sized to have an effective drawdown of two, three, or more
times greater than the pumping rate. But a minimum effective drawdown of one times the pumping rate should be provided.

* The user should choose a value based on whether you are designing a system to match the Target Supply Rate or whether you are using a known value for
the pumping rate in gallons per minute. If you select TSR from the dropdown menu, then the design will be based on pumping that amount. Otherwise, if you
want to pump 8 gallons a minute, for example, then you should enter 8 gpm in step 4 and select 'Rate from Source' from the dropdown menu. The remaining
calculations will be based on this value.

The Target Supply Rate is a design number based on trying to deliver water to the livestock over a selected number of 2-hour drinking events. VWhen
designing a watering system with no existing components it can be used as the basis for the sizing of the pump. Where a source already exists (a well with a
given yield, a spring to be collected in the reservoir, etc.) you should attempt to match the pump rate to the source yield. Where the pumping rate is planned
to be higher than the source yield, the designer will need to ensure there is adequate storage (water column in a well, storage in a reservoir, etc.) so the pump
does not draw the water level below the pump intake.

You can also overcome low source yield or pumping rates by providing storage in reservoirs that will supply the troughs by gravity or by providing additional
storage at the watering location through the use of larger concrete troughs.




Design sheets
* Cover Sheet (Fill out and sign)
 Plan View of Watering System Sheet
* Pipe Profile Sheet (Pipe profile along proposed
line from source to point of delivery)
Water Facility Design Sheet (Standard

Drawing) L 4
Operation and Maintenance &O
VA series Construction Specifications (700s)

Completed Environmental Evaluation
Cost estimates

Pipe Design Computations \‘
Water Demand Computations

Copy of Survey Field Notes

Before pictures of site




Cover Sheet

[iaies
1, Tha londowner/opargior lv meponable for cbiaining ond complying with ol permits and
saserrenty. This includes of federcl, stabe ond locol penrets.

Z Tre kndowrerfoperator @ responsible for checking ond complying with ol local ordinances thot
may alfect the project.

A, WSS UTILTY (1 =B00=257=T7TT or 1=B00=583=T001) must be contocied ol leost 3 working
doys Bafors combnaction begine, The londowner/opercicr la respomible to eraure that the
axcovoncontracior confocks MISS UTILITY and the excowehor/corkrecior must be oble ko provide the
WSS UTIUTY Sicked numbar within 24 hours upon request by tha NACS represeniotive.

4. The londowner/foperator i responsible for lecating any buried ulities (woler lines, eleciric nes,
islephone Fnes, gos lines, sewer linea, ebe) in the work area thol ore nol covered by the MISS
UTILITY pragram.

5, Prior o beginning consfrection, the cower shee! musl be aigred by KRCS, the losdowner/ogeraior
cnd the mxcowglerfcontrocior. The londownar/oparctar i responsible fo inform the
axcovaioncantracior of their reaponaibiities By providing Bwm o copy of the cowver shael. Tha
sxcovator/controcior must sign the cower shes! ocinowledging that they understond their
responaiblities ond the lordowner/oparalor musl reburn Bhe algned cover sheet io the KRCS emgloyee
or cifice providing osslislonce. W requested by NBCS, the londowner/operator shell grronge far @
Tﬂﬁﬂq“hﬂ;ﬂﬂ the comirechor and MRCS bo review the comstruction drowings ond specificotions prior
o consinackion.

& NACS mokes no repn won of e exivl af e of yliiitles, The presence of
chaerce of uiliies on the consinsction drowings doss not cwmwre Ehol thers ore or ome nol uiilbes
in the work one.

7. The escevolorfcontrocior is responsible for keowing ond following the opprepricte sefety stesdords
required by the Virginia Sofely end Heslth Codes Board

8, The kndownar/fopercior shall sollfy the locel NACS or SWCD represeniolive of lesal one week
prior o when consiruction s to storl, ond of the tmes specified in this constraction plan and
attached spacfcatans

NACS or SWCD represeniotive telaphone number

9, Any Seviglisn frem lhese conitruction drowings and sgecficolons witkeul erilten aporewel from
MRCS may result in this proclice notl meeling N specifications and tha eXhdrowal of Eechnicel
casislones for Mia prajel

Tou § Thess combruction drowings ond oftochsd spacifications
howe been reviewed ond oll portes undersiond =had is
required. [Sqn ond date below)
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Notes

Date

1. The landowner /operator is responsible for obtaining and complying with all permits and
eosements. This includes oll federol, stote ond local permits. ‘

2. The landowner /operator is responsible for checking and complying with all local ordinances that
may affect the project.

3. MISS UTILITY (1-800-257-7777 or 1-800-552—7001) must be contacted at least 3 working
days before construction begins. The landowner /operator is responsible to ensure that the
excavator/contractor contacts MISS UTILITY and the excavation/contractor must be able to provide
the MISS UTILITY ticket number within 24 hours upon request by the NRCS representative.

Approved By

Title,
Tltle,

4. The landowner /operator is responsible for locating any buried utilities (water lines, electric lines,
telephone lines, gas lines, sewer lines, etc.) in the work area that are not covered by the MISS
UTILITY program. ‘

Date

5. Prior to beginning construction, the cover sheet must be signed by NRCS, the

landowner /operator and the excavator/contractor. The landowner /operator is responsible to inform
the excavator/contractor of their responsibilities by providing them a copy of the cover sheet. The
excavator/contractor must sign the cover sheet acknowledging that they understand their
responsibilities and the landowner /operator must return the signed cover sheet to the NRCS
employee or office providing assistance. If requested by NRCS, the landowner /operator shall arrange
for o meeting between the contractor and NRCS to review the construction drawings and
specifications prior to construction.

P. Rippe.
P. Rippe.

Designed___P.
Drawn____|
Traced
Checked

6. NRCS makes no representation of the existence or nonexistence of utilities. The presence or
absence of utilities on the construction drawings does not assure that there are or are not utilities
in the work area, ‘

7. The excavator /contractor is responsible for knowing and following the oppropriote safety
standards required by the Virginio Safety and Health Codes Board.

8. The landowner /operator shall notify the local NRCS or SWCD representative at least one week
prior to when construction is to start, and at the times specified in this construction plan and
attached specifications,

NRCS or SWCD representative telephone number: 434-____ .

9. Any deviation from these construction drawings and specifications without written approval from
NRCS may result in this proctice not meeting NRCS specifications ond the withdrawal of technicol
assistance for this project.

Boswells Tavern
Quad—Site Location

These construction drawings and attached specifications
MJL have been reviewed and all parties understand what is

Louisa County, Virginia

O U.S. Department of Agriculture - Natural Resources Conservation Service

Pat Hanley - Stream Crossing
Cover Sheet / Index of Sheets

‘ Not Scale required. (Sign and date below)
Index of Sheets Specifications and Standards Table of Estimated Quantities Landowner /Operator
‘ Sheet No. Title No.. ltem ltem Unit Est. Quantity
i VA—706 Seeding VDOT Gabion Stone Tons 45 Contractor
1 Cover/Location - -
‘ 2 Plan View / Topo of Site VA-707 Site Preparation VDOT No. 357 Tons 20 NRCS Representative
3 g“et‘?m Crossing — Cross—  VA-721 Excavation Geotextile fabric (16 ft wide) LT 80 ‘
ection
4 Plan View — Typical 575 Animal Trails and Walkways See VA-706 for seeding quantities
Section Stream Crossing 0&M "AS BUILT" ‘
‘ Date Completed
‘ Certified By ond Dote ‘
ENGINEERING JOB CLASS DRAWING NO. ‘
STANDARD DWG NO. ‘ VA-S0-100 [VA-ENG-FARM-04-18
DATE 303 ‘SHEErl OF 1 SheetNo.___of




S I G N I I I I With the appropriate jolb approval authority
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Send to the landowner (A

« Design sheets
« Cover Sheet (Fill out and sign)
* Plan View of Watering System Sheet
* Pipe Profile Sheet (Pipe profile along proposed
line from source to point of delivery)
Water Facility Design Sheet (Standard Drawing)
o Operation and Maintenance
o VA series Construction Specifications (700s)
o Cost estimates
o Contractor list

Make no recommendations




Happy Healthy Livestock
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THE END




