Using the “Virginia Livestock
Watering Systems” Worksheet

Designing Pressurized Livestock Watering Systems

Prince George Training
January 31, 2017
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Virginia LWS Worksheet

« Can be used to design...
— Pressure Systems
— Public Water Connection Systems
— Gravity Systems

» Select appropriate tab in Excel file

VA NRCS Design Note 614 (DN-614)
provides comprehensive guidance as well
as 8 examples
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4 1) Assistance Infermation Project Mates:
5 Customer: -
5] County: M
T Date: WEEHETE Clear Data
g Assisted By Q
i 2) Water Budget
il al Total Daily Water Demand b) Daily Peak YWater Demand c] Evaluate Source
12 Tupe of ivestock: Mumber of times herd drinksiday euants gpm
13 Mumber of Animals: Time desired to water herd: minutesleyent Source daily vield: gpd
14 ‘water demandlanimaliday: gpd Average peak demand: gpm Fsource flow rate is close to arless than Peak Demand, consider starage
15 Total Daily Demand: gpd Alernate peak demand: gpm alternatives [see 2nd Tab).
16 Siee Design Mote for watering recommendations for various See Design Note for considerations for If source daily yield islessthan Daily Demand, consider an alternate ar
17 tpes of livestock, estimating peak demand, supplemental water source.
15
13 3) Design Parameters
Z0 a) Trough Information b] Pipe Information - c] Vertical Pumping Distance
bl Traugh tupels]: | Pipe material: - High paint to pump “ta™
iz Dlesign flow rate: | lLI gpm Pipe nominal diameter: | |L| Ground elev. of high point: feet =
5 Select How rate to troughs as guided by Step 2 and Design Pipe avg. inner diameter: in.
24 Mate. Typical design flow rates are: 8 gpm for frost-free Pipe cross-sectional area: sq. fr. Laow paint to pump “from”:
25 troughs; 5 gpm for storage troughs. Friction los=100 fr fe 100 fr. Ground elev. of low paint: fest
26 Mawimum float valve pressure: I:l psi Velocity check (<5 fps): fps
27 Typical valuzs range fram S0-140 psi. Check IFuelacity iz greater than Sfps, consider alanger diameter pipe. Elzustion difference: faat
78 manufacturer's recommend ations. oR psi
23 Pipe length to farthest w atering point: fest
30 Mirimum float walve pressure: I:l psi Add 10 for slope and fittings: feet
il ‘Waries depending on type of float. Use manufacturer's Total friction lozs: fr. OR
3z recommended minimum. Tupical value is 10 psi. Total friction loss: psi I friction loss is greater than 10 psi, consider using a larger diameter pipe.
33
a4 Pipe pressure rating: psi
35 T2+ of rating [See WA CPS 516): psi Compare with result in Step Sb.
36
37
35 4) Pump and Pressure Tank Design
33 al Summary of energy requirements for the watering : b) Pressure Switch Settings Based on System Load:
40 Elzwation head: psi OR feet Liaw pressure switch setting: psi [Mirimum iz 20 psi.]
41 Friction lozs: psi OR fest High pressure switch setting: psi(Max. is usually 50 psi)
42 Mirimum Float walve oressure: osi OR fest If & high pressure switch setting of 80 psi or mare is required, consider alternate
43 feet design or high pressure-rated tank. B
44 1 feet
45 Se | e Ct A p p r O p r I at e Tab d) Minimum Effective Drawdown for Pressure Tank: L. . .
- ) This iz the minimum draw down volume required to allow
45 fest Design pumping rate of gpm ® . .
. ; " - . . - : _ thie pump ko run Far at least one minute befare shutting
47 Total Dunamic Head will equal this ber plus the ‘Lift' Head required to get the water Mirimum pumping time of 1| mirwte = Py | b d
45 fram the source up to the distribut em. The flow rate and the Tatal Dynamic Head Mirimum pressure tank valume o gallans off Alargeruelime sanhe used
45 will be usedto size the pump for e Broj
=18
51 5} Static Pressure£Zhe Orange cell: pressure exceeds maxfloat valve
52 a) Static pressure at i i fr b} Check static pressure at lowest trough: pressure; red cell pipe pressure limit excesded.
[} ft Elevation of pressure switch: feet Check troughs at higher elevations if pressureis
o4 If static: pressure o H psi Elevation of lawest traugh: Feat encessive atlowest rough.
55 low pressure switch, Difference: feet OR psi
=] pump will mot burn l:l psi Add high pressure switch setting: psi
57 initially filled ar i Tatal pressure at low est trough: psi
58
- .
4 4 F H | Pressure System Public Water Connection Gravity System (] |I| 4 1iiL 13 |I|

Ready |8 O/ | 753 (=) [



Pressure System Design



Virginia Livestock Watering Systems - Pressure System Worksheet

o} Dynamio Haad added to pump by the walering cycism:
Dynamic head = higher satch sating of plx 23 m [ st

d} Minirmis EMsotive Drawdown for Preccours Tank:

1) Assistance Information Froject Motes
Cusmomer:
Courrty:
Diate: 1262016
Assished By
2) Water Budget
3| Total Dally Water Demand k) Dalky Peak Wabsr Damand 0] Evalisabe B oungs
Tyre= of Fvesinok: Humber of b hend drinksiday Events |E¢|.l:e1'bwnlr: | o
Humber of Animais Time desired o waber Feerd minutes=vent Source dally yheid: gnd
Waker demandianimaitday” gpd Ayerage peak demand gom I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees
Tuotal Caly C=mand: |opd ARrmate peal dermand: gom e Ind Tab)
Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mofe for considerations Sor eshmafing F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental
hypes of Inestock peak dermaandl WADET SOUNTE.
3) Design Parameters
a) Trough Information k) Fips informaticn o] Wertioal Pumping D ctangs
Trough typeis] | Pipe makeriai: w High point io pump "I0”
DeEsign fow rate: w gpm Fip= nominal dametsn w ‘@nund ekev. of high poink | L
Eadect flow ade by oughs as guided by Ebep 2 ard Desion Pipe awg. Inner diamehsr n. )
Mole, Typical design Tiow abes ars: S gpm for froesi-fres Pipe cross-secional anea: =q. b Liow peodnt B0 pump “rom®™ | |
boughs; & gom for storage roughs. Friction oS00 & 00t Ground eley. of low point [ i
Maximum Noat vake [Essune: ps WEocy cheok (<5 fps): oz
Typical walues range from S1-140 psl. Check mareriaciuner's If vedocity s greater than 5 fos, conskder & larger dizmeter pipe. Slavabion ofisrens: Amas
recormimerdations. R msl
Pipe lenigih bo Tarthest wabering poini: Teet
kinimum fioal vake pressune: ps Add 10% for siope and fiEngs: Tt
Varies depending on bype of flcat. Use marefaciuresr's Tofal fricion loss: ft. OR
recorrrmemded mirimum. Typical valoe ks 10 psl. Tofal fricion loss: pel  [Ffricion ioess s greater than 10 psl, conskder using a larper diamebsr pipss
Fipe pressure rating: R
T2% of rating (See VA CFE 516) psl  Compare with reswult i Bfep Sb.
4} Pump and Pressure Tank Design
a| Summary of arsrgy requirements for the wadsring cystem: b} Preccurs Swioh Saitinge Exced on Eyeiem Lood:
Elryation hesd: ps OR fmat Low pressune swibch seting: psl flirdrmum s 2530 pesl)
Friction loss: ps OR fmat High pressure swiich saifing: psl hfax. ks usualy B0 psl)
Firimu Soat wake 5 S 15 OR feet If & high pressure seibch seting of B0 psl or more s required, corsioer allemake design or
Orfeer psl OR feet high pressure-rated @nk
TOTAL REGUIREMENT&: psl OR feet

This s T minimum drawdosn volume requinsd by alos

Tiied and Bren emplied.

Toll pressure ot lowssd rowgh:

Cesign pumping rabe of gpm x N - _ -

Total Cyramic Hed wil 2qual Tis number plus the 'L Head msguined 10 gt T waker from the Minkmum pumping Gme of 1|minue = :'Ea?;;f,::h;: ::Iaé::;:;re fnies re shung of
source up o e distibuSion sysem. The fiow rabe and the Tokl Dymamic Head will be used o Minimum pressure tank wolume of malons
size the pump for B project
5‘ Static Pressure Checks Crarpe cel: pressure exceads max fioat vale pressuns;
al 3iato preccurs af precounes cwttoh: Eevalion of highest point ft bl Cheok ctatio preccune at iowest rough: red Calt pipe preszore Imi sscesded. Checs froughs at

Blevaton of pressure swich: ft Ewvation of pressune suiin feet higher elevations T pressune is excesshoe at lowest rough
I shtic pressune on the switch excesds W Low pressune swilch seting = s Emvation of iowess frougin sk
pressune switch setting (red cedl), the pump DiSemnce: st OR ps
Wil not fum back o after nowgh k. Initialy Efafic presoure on safich = |:||:: Add Righ pressure saich seting: ps

psl




What is a “Pressure System”?

« Water supplied via a pumping plant

— Pump: moves water through the system

— Pressure Tank: maintains pressure when the pump is not
running

— Pump Switch: tells the pump when to run

« Troughs on Float Valves

water)




What is the purpose of the worksheet?

TRUE or|FALSE:|The purpose of the “Pressure
System Worksheet” is to size the pipeline.

The worksheet has many purposes, not just sizing the
pipeline.



What is the purpose of the worksheet?

Evaluate the “Water Budget”: Is the water source adequate?
Determine an appropriate design flow rate (pumping rate)
Determine appropriate minimum pipeline diameter(s)

Determine the energy requirements for the system

- Size the pump
- Determine the pressure switch settings

Determine a minimum volume for the pressure tank

Check for excessive static pressure at the pressure switch and
at the trough float valves (and in the pipeline)

Indirectly: Determine if components may need to be positioned
differently on the landscape (or if an alternative system should
be used) if energy requirements are excessive



Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes

Cusmomer:
Caounty:
Doate:
Assished By

1252016

2) Water Budget

a) Total Dally Weater Dsmand
Tipe= of Fvesinok:
Humber of Animais

bl Dally Paak Wabsr Demand
Humber of b hend drink )
Time desired o waber Feerd

Waker demandianimaitday” gpd Ayerage peak demand
Tuotal Caly D=mand: |opd ARrmate peal dermand:
Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mobe for conshleral
hypes of Inestock peak dermaandl
3) Design Parameters
a) Trowgh Indformation £l Fips informaton
Trough typeis] Pipe makeriai:
Design foa rate: w gpm Pipe nominal dameter:
Eadect flow ade by oughs as guided by Ebep 2 ard Desion Pipe awg. Inner diamehsr
Mole, Typical design Tiow abes ars: S gpm for froesi-fres Pipe cross-secional anea:
boughs; & gom for storage roughs. Friction oS00 &
Maximum Noat vake [Essune: ps WEocy cheok (<5 fps):
Typical walues range from S1-140 psl. Check mareriaciuner's If welocity s greater 5 s,
recomimerdaticrs.

e watering
kinimum fioal vake pressune: ps sinpe and fiEngs:

Varies depending on bype of flcat. Use marefaciuresr's
recorrrmemded mirimum. Typical valoe ks 10 psl.

pe pressure rating:
T2% of rabing (Bee VA CFE 519

V4
4} Pump and Pressure Tank Design /
a| Summary of arsrgy requirements for the walsring cyctenf b
Elryation hesd: ps OR fmat
Friction loss: ps OR fmat
Mirimu Soat wake pres sure 15 OR feet
Orfeer psl  OR feet
TOTAL REGUIREMENT&: psl OR feet
o} Dynamio Haad added to pump by the walering cycism: d}
Dynamic head = higher satch sating of &l;: r 23 -

Total Cyramic Hed wil equal s number phus: the LT Hesd rsgquined 1o get @ waber from the

Energy Requirements for the System =
Elevation Head (+ or -)
+

Friction Loss
+

Minimum Float Valve Pressure
+

“Other:” (other analyses for

elevation and friction loss)

This total energy requirement will
determine the pressure switch settings
(energy requirement = low switch
setting).

source up io e dishibuSion system. The fiow rabe and the Tokl Dyramic Head wil be ussad o
size the pump for e project

T TATIET VoL Ca bR Lo
Minirum pressure tank wolume :|1'| |-;u||:n:- &

5} Static Pressure Checks
al 3zt preceurs a1 preccurs cwihoh: Bevalion of highest point
Eevaibon of pressure swich:

Lo pressure: swiich seiing =

I siatic pressure on the switch exceeds ow
pressune saion setting red cel), the pamp
il not fumn back on after trowoh ks Inftiaky
Tied and Ten emplied.

Efaic presoure of Safch =

The high pressure switch setting will

determine the dynamic head added to the

pump.
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Dynamic Head

* Pressure when water is flowing in the system

« Depends on the initial pressure (determined by the pressure
switch), differences in elevation, and friction loss from the
movement of water through the system

 Importance: We need to determine how much dynamic head will
be needed to make the system work properly (i.e. What is the
minimum amount of pressure energy that will allow the system to

deliver water to the troughs?).

* The energy requirements will determine the pressure switch settings and the
dynamic head added to the pump.

— o m—— = — -

c) Dynamic Head added to pump by the watering system:
Dynamic head = higher switch setting of A0lpst x 231 = 92 |feet
Total Dynamic Head will equal this number plus the "Lit" Head required to get the water from
the source up to the distribution system. The flow rate and the Total Dynamic Head will be

used to size the pump for the project.
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Exam p I @ What are the energy requirements to deliver water to Trough 1?

Total Energy Requirement = Elevation Head + Friction Loss + Float Valve Minimum Pressure

Trough1 Elevation: 450’

j! Pl
[
ﬁ \JL 50ft. / 2.31ft. per psi = 21.6 psi = Elevation Head
o Ground Elevation at Pump: 400°
/
]

+ Elevation Head: 21.6psi

/ Friction LOSS: 1,500 In.ft. of 1.25” pipeline @ 8gpm = 8.4pSi
Minimum Float Valve Pressure: 10psi

N | TOTAL: 21.6psi + 8.4psi + 10psi = 40psi
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Statlc Pressure

Pressure when the system is at rest
« Friction loss is not a factor (water is not moving)

* Pressure will increase or decrease throughout the system based
on elevation difference at each point from the pressure switch

« 1psi of pressure is gained for each 2.31 feet of elevation in a
column of water

« NOTE: The width of the column of water does not matter! Only the vertical
elevation change affects pressure in the system.

* Importance: We need to check to make sure that static pressure is
not too high at low points in the system.
* Float Valves |
* Pipeline

Prevent this from happening:
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Static Pressure Example

This system has a 40/60 pressure switch at elevation 400°’. What is the
maximum static pressure at each point of interest?

Trough1 Elevation: 450° Max: 60psi — 21.6psi = 38.4 psi

50ft. / 2.31ft. per psi = 21.6 psi lost

Pressure Switch Elevation: 400" Max: 60psi

JL4Oft. / 2.31ft. per psi = 17.3 psi gained
i ; Trough 2 Elevation: 360’ Max: 60psi + 17.3psi = 77.3 psi

150ft. / 2.31ft. per psi = 64.9 psi gained

Low Pointin Pipeline Elevation: 250" ... 60psi + 64.9psi = 124.9psi




Completing the Pressure System Worksheet

| Virginia Livestock Watering Systems - Pressure System Worksheet |

1) Assistance Information Froject Motes

Cusinmer

Caounty:

Doate: 17252016

Assished By

2) Water Budget

a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros

Tipe= of Fvesinok: | Mumbser of brees. hend drink siday L1 p=1 Eounte Tiow rabe: oo

Humber of Arnimals Time desired o waber Fend minutes'=vent Bource dally yheid: pod

Waker demandianimaitday” gpd Ayerage peak demand gom I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees
Tuotal Caly C=mand: |opd ARrmate peal dermand: gom e Ind Tab)

Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mofe for considerations Sor eshmafing F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental
hypes of Inestock peak dermaandl WADET SOUNTE.

3) Design Parameters

a) Trough Information k) Fips informaticn o] Wertioal Pumping D ctangs
Trough typeis] | Pipe makeriai: w High point io pump "I0”
Diesign Sow rale; w gepm Fips nominal dametsr bl ‘Gnound edew. of high poink | L
Sedect fiow rate o toughs s guided by Si=p 2 amd Desion Pipe aw]. inner dismetsr n. ]
Mole, Typical design Tiow abes ars: S gpm for froesi-fres Pipe cross-secional anea: =q. b Liow peodnt B0 pump “rom®™ | |
troughs; & gom Tor sforage roughs. Friction os=MO0 DO Ground elew. of low point [ fat
WAL icat VARE CESTUE: — VeinCy check (<5 fps): s
Typical walues range from S1-140 psl. Check mareriaciuner's If vedocity s greater than 5 fos, conskder & larger dizmeter pipe. Slavabion ofisrens: Amas
recormimerdations. R msl
Pipe lenigih bo Tarthest wabering poini: Teet
Minimum ficat vake pressure: I Add 10% for siope ard fiEngs: et
Varies depending on bype of flcat. Use marefaciuresr's Tofal fricion loss: ft. OR
recorrrmemded mirimum. Typical valoe ks 10 psl. Tofal fricion loss: pel  [Ffricion ioess s greater than 10 psl, conskder using a larper diamebsr pipss
Fipe pressure rating: R
T2% of rating (See VA CFE 516) psl  Compare with reswult i Bfep Sb.

4} Pump and Pressure Tank Design

a| Summary of arsrgy requirements for the wadsring cystem: b} Preccurs Swioh Saitinge Exced on Eyeiem Lood:

Elryation hesd: ps OR fmat Low pressune swibch seting: psl flirdrmum s 2530 pesl)

Friction loss: ps OR fmat High pressure swiich saifing: psl hfax. ks usualy B0 psl)

Firimu Soat wake 5 S 15 OR feet If & high pressure seibch seting of B0 psl or more s required, corsioer allemake design or

Orfeer psl OR feet high pressure-rated @nk

TOTAL REGUIREMENT&: psl OR feet
o} Dynamio Haad added to pump by the walering cycism: d} Minirmis EMsotive Drawdown for Preccours Tank:
Dymamic head = higher swich setting of &l:: E 23] =- |:|I'|:1:t Design pumping rabe of gpm ¥ This & & "lrrl.rrr jm“fmﬂ "? ume rt:umfll:-: .
Total Cyraic Head wil Bual TS NUMber plus the 'LIT Head mequired o §&t e waber from the Minksrm pumpieg Bme of 1| - :”f__f;‘f‘,:‘h;: :"ﬂ_’;::;'!“;” nuee E=fors shuing of
source up o T distibuSion sysiem. The fiow rate and the Tok Dyramic Head will be used bo Minkraum pressure tank volume of malons

size the pump for e project

5} Static Pressure Checks

Cramge ool presours syoseds may float vake pressuns;

a) it precours 21 precouns cwthoh: Eevafion of Righest point ft b Chesok ctatio preccurs at lowect brough: red oot pipe presoure Imitsssesden. Checs toughs ot
Blevaton of pressure swich: ft Ewvation of pressune suiin feet higher elevations T pressune is excesshoe at lowest rough

I siatic prezzune on the switth exceeds oW Low pressune Swilch seting = pS Elevation of iowes! fnougin feet

pressune SWion setting (ned c=l), the pump Dt=amnce: s==t OR ps

Wil not fum back o after nowgh k. Initialy Efafic presoure on safich = |:||:: Add Righ pressure saich seting: ps

Tiied amd Ten emphisd. Totl pressuns at howest rowgh: psl




Project Notes

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes
Customer:

Caounty:

Ciate: 1ZEZ0NE

Azsisied By
2) Water Budget
a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros
Tipe= of Fvesinok: | Mumbser of brees. hend drink siday ’ L1 p=1 Eounte Tiow rabe: oo
Humber of Arnimals Time desired o waber Fend J | minutes'=vent Bource dally yheid: pod
Waker demandianimaitday” gpd Ayerage peak demand | gom I gaouress Tiow raby ks diose o of 1235 Than Feak Demand, corskier Storage aRsmaies
Tuotal Caly D=mand: |opd ARrmate peal dermand: E gom e Ind Tab)
Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mofe for considerations Sor sftiading )  counoes dally yisld ks == than Dalky Demand, cons ider an abermade or suppiemental
hypes of Inestock peak dermaandl l WADET SOUNTE.
3) Design Parameters
a) Trough Information k) Fips informaticn o] Wertioal Pumping D ctangs
Trough typeis] | Pipe makeriai: w High point io pump "I0”
DeEsign fow rate: w gpm Fip= nominal dametsn w ‘Snound eiew. of high point | L
Sedect fiow rate o toughs s guided by Si=p 2 amd Desion Pipe aw]. inner dismetsr n. )
Mole, Typical design Tiow abes ars: S gpm for froesi-fres Pipe cross-secional anea: =q. b Liow peodnt B0 pump “rom®™ | |
troughs; & gom Tor sforage roughs. Friction os=MO0 DO Ground ek, of low point [ fat
WAL icat VARE CESTUE: — VeinCy check (<5 fps): s
Typical walues range from S1-140 psl. Check mareriaciuner's If velocity s greater than 5 fps sider 3 larper diameier pipe. Slavabion ofisrens: Amas
recormimerdations. R msl

= I I
: ' ; lude a brief d ipti fth ' includi '
4 Project Notes: Include a brief description of the project, including any unique

aspects (enough for your engineer, coworker, contractor to understand your inputs
and your plans for the system). -

Specifically:

» Is this a completely new system, or is it building off of an existing system?

» Will there be more than one analysis? (e.g., multiple pipeline sizes, remote
pressure tank, adding to existing system, etc.) If so, describe the purpose of this |-
analysis.

» |s there anything that you would like to highlight for the contractor/landowner?
(e.g. which troughs have excessive pressure, notes on well yield, etc.)

o)

e [ 8

HEE =




Water Budget

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information
Customer:
Caounty:

Ciate: 1ZEZ0NE
Assisted By

2) Water Budget

a) Total Dally Weater Dsmand
Tipe= of Fvesinok:
Humber of Animais

Waker demandianimaitday” gpd
Tuotal Caly D=mand: |opd
Eas Dasign Mobe for waterng recommendaions for vanous

hypes of Inestock

Project Kobes

2) Water Budget:
soam=esd 1 NIS Will be used to determine how much water the

Humber of e

=) |lvestock need and compare it to the source to make

Aarag

=04 SUrE that the water source is adequate and to help

\ ) determine the pumping rate.

3) Design Parameters
a) Trough Information

Trough typeis) |

Design foa rate: w gpm
Sedect flow rafe bo mughs &s guided by Eep 2 amd Desion

Mole, Typical design Tiow abes ars: S gpm for froesi-fres

troughs; & gom for sforspe roughe.

WAL icat VARE CESTUE: —
Typical walues range from S1-140 psl. Check mareriaciuner's
recormimerdatiors

kinimum fioal vake pressune: I:l::
Varies depending on bype of flcat. Use marefaciuresr's
recorrrmemded mirimum. Typical valoe ks 10 psl.

i : See “Water Quantity Guidelines for Various

=4 Livestock” chart on page A-2 in DN-614.

Fipe lengih o1
Add 0% for =
Todal fricion los
Tofal fricton o

Talk to your producer.
» He/she should be able to provide more accurate
water needs if they have filled stock tanks.

Pipe pressure
T2% of rating

4} Pump and Pressure Tank Design
a) 3ummary of amergy reguiremente for tha HI‘IBI'I!E I:E‘IBI'H'

Elryation hesd: ps OR
Friction loss: ps OR
Mirimu Soat wake pres sure 15 OR
Orfeer psl  OR
TOTAL REGUIREMENT&: psl  OR

o} Dynamio Haad added to pump by the walering cycism:
Dymamic head = higher swich setting of &l:: ¥ 2.31

size the pump for e project

« For cow/calf operations, determine the likelihood
that they will hold calves (could double the
needs).

-C__1+ Generally better to overestimate water needs

Total Cyramic Hexd wil equal fls number plus the "L Head requined 1o et T waber from theg
source up io e dishibuSion system. The fiow rabe and the Tokl Dyramic Head wil be ussad o

(within reason). Thirsty cows will fight with each

5} Static Pressure Checks
al 3zt preceurs a1 preccurs cwihoh: Bevalion of highest point

Eevaibon of pressure swich:
I shtic pressune on the switch excesds W Low pressune swilch seting =

pressune swihoh setting (ned ced), the pumg
il not fum Esck o after trowgh s Initialy Efafic presoure on safich =
flied and Bhen emptied

other for access to troughs, put more pressure on
the stream fences, and spend more time in
L1 stream crossings.
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DN-614,
Page A-2

Water Quantity Guidelines for Various Livestock

Estimated Daily Water

Type of Livestock Consumption per Animal References
(gallons per day)
15 VA USDA-NRCS Introduction to Conservation Engineering
Beef adult
B8-12 Structures and Environment Handbook (MWPS, 1987)
Col 5 VA USDA-NRCS Introduction to Conservation Engineering
al
110 1.5 gal"100 Ib body weight | Structures and Environment Handbook (MWPS, 1987)
] 20 VA USDA-NRCS Introduction to Conservation Engineering
Beef cow/calf pair
6-18 Mational Range and Pasture Handbook (USDA-NRCS, 1997)
Cattle Growing steers/ §-18 Mational Range and Pasture Handbook (USDA-NRCS, 1987)
pregnant heifers
Heifer 10-15 Structures and Environment Handbook (MWPS, 1987)
30 VA USDA-NRCS Introduction to Conservation Engineering
Milking cow 10-30 National Range and Pasture Handbook (USDA-NRCS, 1997)
3545 Structures and Environment Handbook (MWPS, 1987)
20 VA USDA-NRCS Intreduction to Conservation Engineering
Dry cow
20-20 Structures and Environment Handbook (MWPS, 1887)
Swine 4 VA USDA-NRCS Introduction to Conservation Engineering
Finishing swine 35 Structures and Environment Handboak (MWPS, 1987)
Swine Nursery 1 Structures and Environment Handbook (MWPS, 1987)
Gestating sow B Structures and Environment Handbook (MWPS, 1987)
Sow and litter 8 Structures and Environment Handbook (MWPS, 1987)
12 Structures and Environment Handbook (MWPS, 1987);
Horse VA USDA-NRCS Intreduction to Conservation Engineering
8-12 MNational Range and Pasture Handbook (USDA-NRCS, 1997)
G?;:;’g Liama 4 VA USDA-NRCS Introduction to Conservation Engineering
Mammals 3 WA USDA-NRCS Introduction to Conservation Engineering
Sheep, Goat 2 Structures and Environment Handbook (MVWPS, 1987)
1-4 MNational Range and Pasture Handbook (USDA-NRCS, 1997)
Poultry 100 chicken layers 9 Structures and Environment Handbook (MWPS, 1887)
oul
100 turkeys 15 Structures and Enviranment Handbook (MWPS, 1987)
General 1000 Ib live weight (AU) 30 Indiana USDA-NRCS IN-ENG-Pipeline-4-09.xls




Total Daily Water Demand Example

A producer has:

« 20 cowl/calf pairs
« 1 bull

« 12 sheep

« 2 horses

What is the “Total Daily Demand™?

“Pressure System Worksheet” only has room for one animal
type. Quick calculations need to be done.



Total Daily Water Demand Example

Virginia Department of Conservation & Recreation

We confirm that the producer will absolutely sell his calves every spring. Use
“Water Quantity Guidelines for Various Livestock” to determine total demand.

« 20 cowl/calf pairs x 20 gal/day =|400|gal/day
« 1 bull x 15 gal/day 15 gal/day

12 sheep x 3gallday =| 36 dal/day
2 horses x 12 gal/day =|24 dal/day
\

What is\the “Total Daily Demand™? =475 gallons/day

But the worksheet only allows you to enter number of animals and demand/animal/day...

475 gallons/day + 35 animals = 13.57 gal/animal/day. =—> 14 gal/animal/day.
=490gpd (conservative)



Enter into worksheet:

2) Water Budget
a) Total Daily Water Demand

Type of livestock: |ef Cow/Calf Pairs, Bull, Horses, Sheep
Number of Animals: 35
Water demand/animal/day: 14 |gpd
Total Daily Demand: 490|gpd

See Design Note for watering recommendations for various
types of livestock.




Water Budget

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes

Cusmomer:

Caounty:

Daie: 1252016

Assished By

2) Water Budget

a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros

Tipe= of Fvesinok: | Mumbser of brees. hend drink siday L1 p=1 Eounte Tiow rabe: oo

Humber of Arnimals Time desired o waber Fend minutes'=vent Bource dally yheid: pod

Waker demandianimaitday” gpd Ayerage peak demand gom I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees

Tuotal Caly D=mand: |opd ARrmate peal dermand: gom e Ind Tab)

Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mofe for considerations Sor eshmafing F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental

hypes of Inestock peak dermaandl WADET SOUNTE.

3) Design Parameters ﬁ

a) Trough Information k) Fips informaticn o] Wertioal Pumping D ctangs

Trough typeis] | Pipe makeriai: w High point io pump "I0”

DeEsign fow rate: w gpm Fip= nominal dametsn w ‘@nund ekev. of high poink | L

Sedect fiow rate o toughs s guided by Si=p 2 amd Desion Pipe aw]. inner dismetsr n. )

Mole, Typical design Tiow abes ars: S gpm for froesi-fres Pipe cross-secional anea: =q. b Liow peodnt B0 pump “rom®™ | |

troughs; & gom Tor sforage roughs. Friction os=MO0 DO Ground elew. of low point [ fat

WAL icat VARE CESTUE: — VeinCy check (<5 fps): s

Typical walues range from S1-140 psl. Check mareriaciuner's If welocity s greater than S fps, sider 3 larper diameier pipe. Slavabion ofisrens: Amas

recormimerdations. R msl
Pipe lenigih bo Tarthest wabering gpini: Teet

Minimum ficat vake pressure: I Add 10% for siope ard fiEngs: et

Varies depending on bype of flcat. Use marefaciuresr's Tofal fricion loss: ft. OR

recorrrmemded mirimum. Typical valoe ks 10 psl. Tofal fricion loss: pel  [Ffricion ioess s greater than 10 psl, conskder using a larper diamebsr pipss

e s i, —
!2) Water Budget:

ssamry v masemer | D. Dalily Peak Water Demand

e | * This will calculate the livestock’s peak demand ~ |.......
oo =mmmens | for water. An “Alternate Peak Demand” canbe |
mreiinini.)  entered based on the planner’s experience. et et o e bt SR
=mamsmemee o The following slides provide info for calculating |
o s recurs o rcears “Average Peak Demand” and deciding on a e et e Tt e
pesman e ezl possible “Alternate Peak Demand.” e ——
et men empte -




b) Daily Peak Water Demand

Mumber of times herd drinks/day events

Time desired to water herd: minutes/event
Average peak demand: gpm
Alternate peak demand: gpm

See Design Mote for considerations for
estimating peak demand.

Number of Times herd drinks/day:

his is typically 2 or 3, but for heavily
subdivided, small pasture, this number
may be as high as 5 or 6. Pasture size
and shape factor in heavily.
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From the Missouri Livestock Watering Systems Handbook:

« Distance animals have to travel to get to water affects herd
behavior as related to the social event of going to the water hole
and the amount of water consumed.

« According to cow psychologists, cattle go to water less frequently
and go as a herd or large grazing groups if water is farther than
800 feet from the pasture.

« |f water is closer animals tend to go to water more often and as
singles, pairs, or small groups (especially in flat or gently rolling
terrain where they can keep sight of their buddies).

« The design delivery rate should be the maximum available or
maximum required whichever is less. The tank size should be
made bigger for low delivery systems. History has shown that
oversized tanks work well with few problems.



Cattle Watering Behavior Facts

They drink 1 to 2 gallons per minute

They drink for 2 to 3 minutes per
drinking event

So they can drink 6 gallons per drinking
event per animal on ‘high side’

2 to 5 drinking events per day - MU

Slide borrowed from “Solar Powered Water Systems for Grazing Operations”
webinar presentation by Kevin Ogles, Grazing Lands Specialist, USDA-NRCS



Fewer drinking events may be expected In:
= | arge pastures (Distance to Troughs)

(No more than 800-1000ft.
for ideal grazing)
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Fewer drinking events may be expected In:

Large pastures (Distance to Troughs)
mm) Odd-Shaped Pastures or Non-Centrally Located Troughs
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Fewer drinking events may be expected In:

Large pastures (Distance to Troughs)
Odd-Shaped Pastures or Non-Centrally Located Troughs
m=— Pastures where the water source and shade are separated***

***Note that this is a good conservation planning technique to encourage full

utilization of the pasture; it just means that you can expect cattle to need fewer,

longer-duration drinking events (thus a higher peak demand) when designing the
stem.




SDCR

Virginia Department of Conservation & Recreation

Example: Shade and trough
are close together, which may
result in a lower peak demand
(because livestock will come to
trough more frequently and
less likely to come as a herd),
but also poor pasture utilization
in the summer.




Fewer drinking events

* Longer Duration events
* Higher Peak Demand
« More water consumed per event



b) Daily Peak Water Demand

Mumber of times herd drinks/day events

Time desired to water herd: minutes/event
Average peak demand: gpm
Alternate peak demand: gpm

See Design Mote for considerations for
estimating peak demand.

Time desired to water herd:

Typical values are 30 to 60 minutes but Is
highly subjective.

Time Is valuable when cattle cannot graze
because they are waiting for water.



b) Daily Peak Water Demand

Mumber of times herd drinks/day events

Time desired to water herd: minutes/event
Average peak demand: gpm
Alternate peak demand: gpm

See Design Mote for considerations for
estimating peak demand.

Alternate peak demand:

his Is where the planner can use their
field experience to enter a peak demand
that they think is reasonable.




Alternate Peak Demand

 One common “Rule of Thumb” is to design to
supply 2 gallons per minute (gpm) per head (for
cattle) that can drink at one time

(Missouri University Extension, Pumps and Watering Systems for Managed Beef Grazing).

* For example:
6-hole trough: 6 holes x 1 cow per hole x 2gpm per cow = 12gpm
4-hole trough: 4 holes x 1 cow per hole x 2gpm per cow = 8gpm
2-hole trough: 2 holes x 1 cow per hole x 2gpm per cow = 4gpm

* This Is based on the premise that one beef cow will
only drink 2gpm, so there Is no need to deliver
more water than 8gpm to a 4-hole trough.
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Alternate Peak Demand

 If you calculate an “Average Peak Demand” of 20gpm but
understand that only 8gpm will be consumed from the
trough, do not design the system with pumping rate of
20gpm (resulting in a bigger pump, larger pipeline, and
more cycling of the pump if cows are really only drinking
8gpm).

« Concerned about the time it will take to water a herd with a
4-hole trough at 8gpm?-> Consider a 6-hole trough at
12gpm OR troughs with more storage (concrete or HETT

with float valves) if the peak demand (gpm) cannot be met.

— Do not install a 6-hole trough simply for more
“storage” than a 4-hole trough (6-hole troughs
typically only store 15-30 more gallons than
4-hole troughs)
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Recommended Approach:

b) Daily Peak Water Demand

Mumber of times herd drinks/day events

Time desired to water herd: minutes/event
Average peak demand: gpm
Alternate peak demand: gpm

See Design MNote for considerations for
estimating peak demand.

» Calculate an “Average Peak Demand” using 30-60 minutes per event and 3 events.
« Compare this result to the “Alternate Peak Demand” using the “2gpm-per-hole” approach

« If the “Average Peak Demand” >> “Alternate Peak Demand,” then:
—  Work backwards to determine how long it will take to water the herd at the “Alternate Peak Demand”
— If the Alternate Peak Demand is too low, upgrade to a trough with more holes or a storage trough

« If the “Average Peak Demand” << “Alternate Peak Demand,” then:
— Use the “Alternate Peak Demand” as the “Design Flow Rate”
— Consider a trough with fewer holes as the “least cost, technically feasible alternative”

« If the “Average Peak Demand” = “Alternate Peak Demand, then: GREAT!

* In this way, the “Average Peak Demand” can be thought of as more of a planning
tool and will rarely be used as the actual pumping rate.



Summary: Alternate Peak Demand

* 8gpm for 4-hole troughs

* 4gpm for 2-hole troughs

* 12gpm for 6-hole troughs

* 5gpm for concrete or HET troughs

« Compare to “Average peak demand” to
determine Iif trough size Is appropriate



In case you forget...

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes

Cusmomer:

Caounty:

Doate: 17252016

Assished By

2) Water Budget

a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros

Tipe= of Fvesinok: | Mumbser of brees. hend drink siday L1 p=1 Eounte Tiow rabe: oo

Humber of Arnimals Time desired o waber Fend minutes'=vent Bource dally yheid: pod

Waker demandianimaitday” gpd Ayerage peak demand gom I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees
Tuotal Caly C=mand: |opd ARrmate peal dermand: gom e Ind Tab)

Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mofe for considerations Sor eshmafing F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental
hypes of Inestock peak dermaandl WADET SOUNTE.

3) Design Parameters

a) Trough Information k) Fips informaticn o] Wertioal Pumping D ctangs
Trough typeds] | Fipe mak=riai: L High point io pump "™
Diesign Sow rale; w gepm Fips nominal dametsr bl ‘Gnound edew. of high poink | |t
o s ¢ Biep 2 2 pr— . L B T n.
Hote, Typlcal design fow rabes are: S gpm for frosi-frees I Area: 5. Loaw peoint o pump ~rom™ | |
toughs; £ gom for storege oughs. MO0 Grcand eley. of ow poink | -1
-
Elevation dfference: g
oR ]

e —

Select flow rate to troughs as guided by Step 2 and Design
%) Pump and Pressure | Mote. Typical design flow rates are: @ gpm for frost-free

al Summary of anergy requirsments 1S

St \_trnughs: 5 gpm for storage troughs.

Minimu= Soat vake -}l

Orfeer psl OR feet high pressure-rated @nk

TOTAL REGUIREMENT&: psl OR feet
o} Dynamio Haad added to pump by the walering cycism: d} Minirmis EMsotive Drawdown for Preccours Tank:
Dymamic head = higher swich setting of &l:: E 23] =- |:|I'|:1:t Design pumping rabe of gpm ¥ This & & "lrrl.rrr jm“fmﬂ "? ume rt:umfll:-: .
Total Cyraic Head wil Bual TS NUMber plus the 'LIT Head mequired o §&t e waber from the Minksrm pumpieg Bme of 1| - :”f__f;‘f‘,:‘h;: :"ﬂ_’;::;'!“;” nuee E=fors shuing of
source up o T distibuSion sysiem. The fiow rate and the Tok Dyramic Head will be used bo Minkraum pressure tank volume of malons

size the pump for e project

5} Static Pressure Checks

Cramge ool presours syoseds may float vake pressuns;

a) it precours 21 precouns cwthoh: Eevafion of Righest point ft b Chesok ctatio preccurs at lowect brough: red oot pipe presoure Imitsssesden. Checs toughs ot
Blevaton of pressure swich: ft Ewvation of pressune suiin feet higher elevations T pressune is excesshoe at lowest rough

I shtic pressune on the switch excesds W Low pressune swilch seting = oS Elevation of iowess owgh fmmi

pressune SWion setting (ned c=l), the pump Dt=amnce: s==t OR ps

wil not fum Exck on after rowgh ks Initialy EEafic presure on Seich = |:||:: Add Figh pressume satch seting: ps

Tiied amd Ten emphisd. Totl pressuns at howest rowgh: psl




A Related Aside...

« Manufacturer’'s recommendations for the
number of cattle served by frost-free troughs

may be higher than reality in pastures
— Manufacturers’ numbers appear to be based on feed lot/loafing

lot scenarios (not pasture) where cattle do not come to drink as
a herd

Manufacturer’'s Recommendations for # Beef Cattle Served by Troughs:

Trough Size Ritchie

1-hole
2-hole
4-hole
6-hole

30 (CT1-2000)
100 (CT2-2000)
200 (CT4-2000)
300 (CT6)

MiraFount

70 (#3345)
150 (#3390)
200 (#3354-S)
250 (#3370-S)

This information is provided for informational purposes ONLY and is not a
recommendation of any product or manufacturer.

For example, if a 2-hole
trough is installed to serve
100 cows, the last cows in
line would have to wait
through 49 other pairs of
cows to drink. Each
drinking event could take
several hours.
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Trough Size Selection Example

2) Water Budget

a) Total Daily Water Demand b) Daily Peak Water Demand

Type of livestock: | Cow/Calf Pairs Mumber of times herd drinks/day 3|events
Mumber of Animals: 120 Time desired to water herd: 60| minutes/event
Water demand/animal/day: 201lgpd Average peak demand: 13.3|gpm

Total Daily Demand: 24[][]Tgpd Alternate peak demand: 8|gpm

See Design Mote for watering recommendations for various See Design Mote for considerations for

types of livestock. estimating peak demand.

 Thisis a large herd of 120 cow/calf pairs.
« |f we plan for a 4-hole trough at 8gpm with 3 drinking events, how
long will it take to water the herd?
2400gpd/3 events = 800gallons per event
800gallons/8gpm = 100 minutes - This is a long time!
« What if we planned to upgrade to a 6-hole trough with an “Alternate
Peak Demand”/’Design Flow Rate” of 12gpm
800gallons/12gpm = 67 minutes --> This is reasonable.



Water Budget

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes
Cusmomer:
Caounty:
Daie: 1252016
Azsisied By
2) Water Budget
a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros
Tipe= of Fvesinok: | Mumbser of brees. hend drink siday L1 p=1 Eounte Tiow rabe: oo
Humber of Arnimals Time desired o waber Fend minutes'=vent Bource dally yheid: pod
EEEF S S S I T PR P L S L FFL— " GoUres Tlow rat 15 Cose 1 Of Ie3s Tian Feak Demand, Consioer SIOrge aRemanve
s Ind Tab)
2) Water B u d g et . # gounoe dally yisld ks l=ss than Daly Cemand, consider an absmate or supDementa
. WRET SOUTTE.

c. Evaluate Source

» This will check to make sure that the source
produces enough water in a 24-hour period to
meet the “Total Daily Water Demand” of the
livestock.

« “If daily yield is less than daily demand, then
an alternative or a supplemental source of
water will need to be used or the number of |

round elew. of low point

Elevation dfference: g

s s greater than 10 psl, conslder using & larger diameber pips

th resut In Edep She

animals served will need to be reduced.” S——
- Areservoir may help meet peak demand in some cases, but if the P (M. 1= usuay B0 paL)
source doesn’t produce enough for the daily demand, the system "G G SRS e Breaures, sy slEmak e
will run dry Preceure Tank: This s e minimum drawdosn voiume requinsd b o
* If the well is used for other purposes aside from | e T

the watering system, be sure to account for this —

especially when it comes to dairies! [ o, Tachpe e i ewesses  Sheck bt
’ st higher slevations T pressure ks excesshoe at owest Fough
==t OR ps
o ps
W. DFESSLUME A IWEST mogh: ps




Design Parameters

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes

Customer:

Caounty:

Ciate: 1ZEZ0NE

Assisted By

2) Water Budget

a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros

Tipe= of Fvesinok: | Mumbser of b

Mumber of Animals Time desired o 0 0 0
e Gemaraanmsisny = el [TOUQN type: Enter a brief description
Total Caly Demand: |opd Afmmase peak

Eas Dasign Mobe for waterng recommendaions for vanous See Decign

Spes o toesaer s s e.g.: “4-hole frost-free”

“HETT on float valve”
Pae maler: “Concrete trough on float valve”
EE:E;F“:S.MM — — .
Design Flow Rate: Select “Average Peak
Demand,” “Alternate Peak Demand,” or “Source
Flow Rate”
Design Flow Rate = Design Pumping Rate

I
4} Pump and Pressure Tank Design
a) 3ummary of amergy reguiremente for tha HI‘IBI'I!! EE‘IBI‘H' b} Presccure Ewilch 3atimnpe Eaced on Tyebem Lo
[ b !

3) Design Parameters
a) Trough |
Trough typeisT

E1 Fips informal

toughs; S gom Tor storsge foughs.

WAL icat VARE CESTUE: —
Typical values range from SH-140psl. Check mararactuners
recoenmandation:s.

kinimum fioal vake pressune: I:l::
Varies depending on bype of flcat. Use marefaciuresr's
recorrrmemded mirimum. Typical valoe ks 10 psl.

Elryation hesd: ps OR
S — oo Compare the selected “Design Flow Rate” to “Source Flow
TOTAL REGURERENTE: = oR Rate”. If the “Design Flow Rate” exceeds the “Source Flow
o namia Haad added to mu by the walering cycism: . .
e ey WP Rate”, you risk pumping the source dry. Use “Source Flow
e U5 1o e iSO Syt The T ot 80 he Tofs SymarTIE L W be wred Rate” for Design Flow Rate in that case, OR:
size the pump for e project - . .
x -consider storage alternatives (reservoirs)
5} Static Pressure Checks g ip -
a) Btatic prevours of preccure owtish:  Eevason of nignest pant -calculate storage in the well to see if it would be
Eevaibon of pressure swich: o o o
W siatic pressune on the switch exceeds koW Low pressure switch seting = pumped dl‘y ina d”nklng event

pressune swihch setting (ned cel), the pump
wil not fum Exck on after rowgh ks Initialy EEafic presure on Seich = I ps Add Figh pressume satch seting: ps
Tlied and Bhen emplied. Tolal pressure af lowest owgh: psl




Design Flow Rate — Feasible?

* Don't fall into “trap” of contractors saying
pumps only come in 5gpm, 10gpm, etc.
so you can't plan for pumping rates of
8gpm, 12gpm, etc.

* A pump’s advertised flow rate is only the
average of its advertised pumping range!
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Example Pump CUurve gcem.1/2.1 172 we

M (R e P T T T T T
] ¢ varvi 250] o [T e T
 These 5gpm pumps o varying e :
horsepower operate at pumping =100 -
rates of 2gpm — 9gpm % O o A\
depending on the total head on TS I i 3
N
the pump .—% - N 3/4 HP .1.,:9¢J \
E 1607 500 - ] \
1401 N
- Example: The pump for our o R N
system will have a “Total Head” o P B I\
of 200ft. Will any of these 5gpm - \‘\\\
&b+ 200 X
pumps pump at 8gpm? i
— YES: the 3% HP pump will work ol
0 0
NOTE: This is beyond the scope of our B 2g : 4,,5 6 ,r7 ; L GF:_“
engineering responsibilities. We rely on the 2 Eoondiiy i e

plumber to size & select the pumps.



Multiple size troughs in system?

* Decide on one design flow rate (there will
only be one pump for the system)



Design Parameters

Virginia Livestock Watering Systems - Pressure System Worksheet

Maximum float valve pressure: depends on
trough manufacturer (see following slide).
Recommended Approach: Use max.
pressure for standard valve; if this pressure is
exceeded in Static pressure checks (Section
5.b.), then specify that a high pressure valve
(if available) or Pressure Reducing Valve

must be used.

o] Evalisabe Boungs
Ecurce Tiow rabe:

¥
I:':|u;|h.-. £ gnm for storsge roughs.
Maximum Noat vake [Essune:
Typical walues range from S1-140 psl. Check mareriaciuner's
recomimerdaticrs.

[4]

Pipe lenigih bo Tarthest wabering poini: Teet

kinimum fioal vake pressune:
Varies depending on bype of flcat. Use marerfaciurers
recorrrmemded mirimum. Typical valoe ks 10 psl.

Tofal fricion loss:
Tiofal fricton oss

Pipe presswure rating:

T2%: of rabing {S=e VA CFE 516k

= Add 10% for siope and fEngs: Tt

ft. OR
psl  Efricion koos

ps
Eus Coommpare with resull In S%ep S

a0
Ppevent Bource dally yheid: pod
I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees
s Ind Tab)
F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental
WRET SOUTTE.
o] Wertioal Pumping D ctangs
High point io pump "I0”
Sround ek, of high point | h
Pipe cross-sectonal anea: =q.ft. Loaw peoint o pump ~rom™ | |
Friction iossMO0 ft o0 Groand el of ow point | -1
WEocy cheok (<5 fps): oz
If vedocity s greater than 5 fos, conskder & larger dizmeter pipe. Slevabion dfisrence: St
oR ]

5 greater than 10 psl, consider using a larper diamebsr pipss

4} Pump and Pressure Tank Design
a) 3ummary of amergy reguiremente for tha HI‘IBI'I!! EE‘IBI‘H'

Elryation hesd: ps OR fmat
Friction loss: ps OR fmat
Minimum Soal vake pressure 15 OR feet

b} Preccurs Swioh Saitinge Exced on Eyeiem Lood:
Low pressune swibch seting:
High pressure swiich saifing:

psl flirdrmum s 2530 pesl)
psl hfax. ks usualy B0 psl)

If & high pressure seibch seting of B0 psl or more s required, corsioer allemake design or

Minimum float valve pressure: Typically use 10psi l

gpm ¥

3| CyTeamic | e PROUnED 10 QR T &
sounce up io e distibution .-,-:-'.:rr Thie fiow n.'d:e and the Tokl Dyramic Head wil be used bo

gl e ) e e 2 | -

This s T minimum drawdosn voiume required o alow
o= pumnp boorun for at east ores minuie before shuing off
A lrger volume can be ussd

Minimum pressure tank wolume of malons
size the pump for B project
5‘ Static Pressure Chechs Cramge ool presours syoseds may float vake pressuns;
al 3iato preccurs af precounes cwttoh: Eevalion of highest point ft bl Cheok ctatio preccune at iowest rough: red Calt pipe preszore Imi sscesded. Checs froughs at
Blevaton of pressure swich: ft Ewvation of pressune suiin feet higher elevations T pressune is excesshoe at lowest rough
I siatic prezzune on the switth exceeds oW Low pressune Swilch seting = pS Elevation of iowess frougi feet
pressune switch setting (red cedl), the pump DiSemnce: st OR ps

il not fum Exck on after trowgh |5 Initiaky
Tiied and Bren emplied.

I

Efaic presoure of Safch =

Add Righ pressune saich seting:

ps

Toll pressure ot lowssd rowgh:

psl




<DCR

Virginia Department of Conservation & Recreation

Common Float Valve Pressure Ranges

Ritchie 3/4" Valve Series
Ritchie 3/4" valves come in four pressure ratings:

. White - 33 GPM, Low (5-40 psi)
e ~ ~ \ " . Red - 20 GPM, Moderate (40-60 psi)

Green - 16.5 GPM, High (60-80 psu*
Blue - 5 GPM, Very High (80-100 psi)
Livestock Water Systems

“Originators of insulated poly waterers”

Part No |GPM |Pressure

#336 14 |Low 5 —40psi
#521 12.5 |High 40 — 80 psi %
#519 G High 80 — 90 psi

% = Typically included as the Standard Valve (Check with Supplier)

Notice that the highest pressure valves reduce the flow rate to below 8gpm. In high
pressure situations, you may consider recommending a Pressure Reducing Valve instead
of a high-pressure float valve so that the flow rate is not sacrificed.

This information is provided for informational purposes ONLY and is not a recommendation of any product or manufacturer.



Design Parameters

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes

Cusmomer:

Caounty:

Doate: 17252016

Assished By

2) Water Budget

a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros

Tipe= of Fvesinok: Mumbser of brees. hend drink siday L1 p=1 Eounte Tiow rabe: oo

Humber of Arnimals Time desired o waber Fend minutes'=vent Bource dally yheid: pod

Waker demandianimaitday” gpd Ayerage peak demand gom I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees
Tuotal Caly C=mand: |opd ARrmate peal dermand: gom e Ind Tab)

Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mofe for considerations Sor eshmafing F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental
hypes of Inestock peak dermaandl WADET SOUNTE.

3) Design Parameters
a) Trough Informatio

o] Wertioal Pumpdng Dictargs

Trough typeis) o » High point fo pump "™

Diesign Sow rale; gepm Fips nominal dametsr bl ‘Gnound edew. of high poink | |t

Sedect flow rate o trougies &s guided by Siep 2 amd Desion Pipe avg. Inner dismeber n.

Mole. Typical design Tigw rates are: S gom for frost-fres Pipe cross-secional anea: =q. b Loaw peoint o pump ~rom™ |

troughs; & gom for = U, Erglgngezion 1 LiEn Ground elew. of low poink | i
B —

The Pipe Information section of the worksheet will be used to:
-Determine the minimum diameter of the pipeline
-Determine the friction loss created in the pipeline, which will influence the energy

4} Pump and Pressure Tank Design

a] 3ummary of arergy reguirements for the wader imm: b} Preccurs Swioh Saitinge Exced on Eyeiem Lood:
Low pressune swibch seting: psl flirdrmum s 2530 pesl)
D55 |E= OR High pressure swiich saifing: psl hfax. ks usualy B0 psl)
Mirimu Soat wake % S 5] [=1:1 feet If & high pressure seibch seting of B0 psl or more s required, corsioer allemake design or
Orfeer psl OR feet high pressure-rated @nk
TOTAL REGUIREMENT&: psl OR feet

d} Minirmis EMsotive Drawdown for Preccours Tank:

o} Dynamio Haad added to pump by the walering cycism: —

Dymamic head = higher swich setting of &l:: E 23] =- |:|I'|:1:t Design pumping rabe of gpm ¥ This & = "lrrl.rrr :'r"""fc'“ "? ume rt:urefll:-: .

Total Cynamic Hezd wil equal Sis numbsr pius the 'LT Head roured 10 g&t S water from the Minkem pumping Sme of 1| mimues = :”f__f;‘f‘,:‘h;: :"ﬂ_’;::;'!“;” muee Before shukng of

source up o T distibuSion sysiem. The fiow rate and the Tok Dyramic Head will be used bo Minkraum pressure tank volume of malons

sz the pump for Te projed

5‘ Static Pressure Checks Cramge ool presours syoseds may float vake pressuns;

al 3atho precours a1 precours cwiboh: Bevaiion of highest point ft b} Chesok chatio preccure at kwect brough: red Calt pipe preszore Imi sscesded. Checs froughs at
Eewation of pressure swich: ft Ewvation of pressune suiin teet higher elevations T pressune ks excesshees at lowest Fough

I shtic pressune on the switch excesds W Low pressune swilch seting = oS Elevation of iowess owgh Hmmp

pressune saion setting red cel), the pamp DiSsrmrce: fmmb DA ps

wil not fum Exck on after rowgh ks Initialy EEafic presure on Seich = |:||:: Add Figh pressume satch seting: ps

Tlied and Bhen emplied. Tolal pressure af lowest owgh: psl




Design Parameters

Pipe Material: Most pressure systems will be installed with plastic (PE or PVC) pipeline
to minimize cost.
« If you know plastic will be installed but unsure whether it will be PE or PVC, select PVC for

calculations because it has a smaller actual inside diameter for each nominal diameter and will
give conservative friction loss calculations.

Wanar AN AN - iy gpd AVaragE DAk JEmand gom I GUrcs MOw rats k5 0058 00 o |55 T Ceal Damiand, COnSioar Shrage ARSmanes
Total Caly Cemand: |opd Amemane peak demand: gom sam I Takil
——

| = Pipe nominal diameter: Raise the
3) Design Parangeters

a1 Trougn informati | . pipeline diameter until the “Total
Trough typeds] Pipe maksrai: - - . .
o o E | ,Friction Loss” is below 10psi

Sedect flow rafe bo mughs &s guided by Eep 2 amd Desion n.

Hole. Typical design fow ates are: 2 gpm for fros-fres Fipe orozs-secional anea: =q. T **Th i i G OAL d

troughs; & gom for siorspe Toughs. Friction oS00 & LMo IS IS a an nOt
WAL icat VARE CESTUE: — VeinCy check (<5 fps): s

Typical walues range from S1-140 psl. Check mareriaciuner's
recomimerdaticrs.

If vedocity Is greater than S fps, conslder a langer diameier g

necessarily a REQUIREMENT

pe kergth b farthest wabering poini:
kinimum fioal vake pressune: ps = .
Varies depending on bype of flcat. Use farerfaciuresr's

recorrrmemded minimum. Typical valus Opsd. Hiricion oss s greater than 10 psl, consider using & larger diameber pipss

mp: Er=SETure ratng.
i Caonpars with nesult In E2ep She

A N
:Lﬁ:gp :rr:d PE:E?;EMTH:I-H rE:iIE:I CYEIBm: b} Preccurs Swioh !mm:ﬁ Plpe pressure ratlng:
Pipe length to farthest watering ememe o See following slide

highi pressurs-rated Bnk

point: Measure how far the _ — —
water will need to travel through NOTE: If “tee”-ing off of an existing pipeline,

the pipeline to the farthest u be sure to also calculate the friction loss
watering location using a total in the existing pipeline. We need to
station survey, GIS, or a calculate the total friction loss from the

measuring wheel pumping location to the destination.




Polyethylene (PE) Plastic Pipe
e 250 psi

® 200 psi
E pst
e 100 psi
¢ 80 psi

Polyvinyl Chloride (PVC) Plastic ;
Water pressure ratings for Schedule 40 PVC Pipe (PVC1120, PVC1220, PVC2120) are:

***|f unsure whether PE or
PVC will be used, use the PE
pressure rating value to be
conservative

Most commonly
used: 160psi+

Nominal | Pressure Rating
Diameter at 73°F
1" 450 psi
1-1/4" 370 psi
1-1/2" 330 psi
2" 280 psi




SDCR

Virginia Department of Conservation & Recreation

Pipeline Sizes

 All pipeline does not have to be the same size in a
system!

« Design the “least cost, technically feasible™ alternative

— Keep the potential for future expansion in mind. If the producer
has committed to address farther fields at a later time, go
ahead and plan for this.

« Analyze total friction loss to trough(s) — if using two
different pipeline sizes, calculate friction loss in both
runs and add together.

« Use the run with highest friction loss on the final
worksheet that you size the pump with

— Might not be the longest run (if one run has smaller pipe)!



Pipeline Size: Future Expansion?



Design Parameters

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes

Cusmomer:

Caounty:

Doate: 17252016

Assished By

2) Water Budget

a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros

Tipe= of Fvesinok: | Mumbser of brees. hend drink siday L1 p=1 Eounte Tiow rabe: oo

Humber of Arnimals Time desired o waber Fend minutes'=vent Bource dally yheid: pod

Waker demandianimaitday” gpd Ayerage peak demand gom I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees
Tuotal Caly C=mand: |opd ARrmate peal dermand: gom e Ind Tab)

Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mofe for considerations Sor eshmafing F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental
hypes of Inestock peak dermaandl WADET SOUNTE.

3) Design Parameters

&) Trough Information E) Fips information UmEing == |

Trough typeisT | Pipe makesriai: w I

DeEsign fow rate: w gpm Pipe nominal damets w ‘@nund ekev. of high poink | _1-"E'-
Sedect fiow rate o toughs s guided by Si=p 2 amd Desion Fipe aw]. inner dismher n.

Mole, Typical design Tiow abes ars: S gpm for froesi-fres Pipe cross-secional firea: .t Liow point B0 pump “from’™: |

boughs; & gom for storage roughs. Erglgngezion 1 LiEn Gnound eley. of low poink | ‘l-:'E"

The Vertical Pumping Distance section of the worksheet will be used to:
-Determine the elevation head that the pump will need to overcome

S I I.- == B - = -4

Pipe presswure rating: 12
T2% of rating (See VA CFE 516) psl  Compare with reswult i Bfep Sb.

4} Pump and Pressure Tank Design

b} Preccure Iwhoh Jaitinge Exced on Fyeiem Loosd:

Low pressune swibch seting: psl flirdrmum s 2530 pesl)
High pressure swiich saifing: psl hfax. ks usualy B0 psl)
15 If & high pressure seibch seting of B0 psl or more s required, corsioer allemake design or
Orfeer ps high pressure-rated @nk
TOTAL REGUIREMENT&: ps
o} Dynamio Haad added to pump by the walering cycism: d} Minirmis EMsotive Drawdown for Preccours Tank:
Dymamic head = higher swich setting of &l:: E 23] =- |:|I'|:1:t Design pumping rabe of gpm ¥ This & & "lrrl.rrr jm“fmﬂ "? ume rt:umfll:-: .
Total Cyraic Head wil Bual TS NUMber plus the 'LIT Head mequired o §&t e waber from the Minksrm pumpieg Bme of 1| - :”f__f;‘f‘,:‘h;: :"ﬂ_’;::;'!“;” nuee E=fors shuing of
source up o T distibuSion sysiem. The fiow rate and the Tok Dyramic Head will be used bo Minkraum pressure tank volume of malons

size the pump for e project

5} Static Pressure Checks

Cramge ool presours syoseds may float vake pressuns;

a) it precours 21 precouns cwthoh: Eevafion of Righest point ft b Chesok ctatio preccurs at lowect brough: red oot pipe presoure Imitsssesden. Checs toughs ot
Blevaton of pressure swich: ft Ewvation of pressune suiin feet higher elevations T pressune is excesshoe at lowest rough

I siatic prezzune on the switth exceeds oW Low pressune Swilch seting = pS Elevation of iowes! fnougin feet

pressune SWion setting (ned c=l), the pump Dt=amnce: s==t OR ps

Wil not fum back o after nowgh k. Initialy Efafic presoure on safich = |:||:: Add Righ pressure saich seting: ps

Tiied amd Ten emphisd. Totl pressuns at howest rowgh: psl




Design Parameters

ssure System Worksheet

High point to pump “to”: enter brief description
of the high point in the system
e.g. “Trough 3" or “High point in line between
well and Trough 3”

Ground elev. of high point: enter eIevatron of
high point as determined by accurate
methods (USGS topo NOT accurate)

High Point is not always a trough location;
can be in the middle of a run of pipeline

Low pomt to pump “from”: ground elevation
at the pump location (NOT the low point in
the system; we are only concerned with the
actual low point in the system later in the
worksheet during static pressure checks).

e.g. “Well”

(Keep in mind that the end result of the worksheet will
be the “Dynamic Head added to pump by the
watering system.” We are trying to figure out the
additional requirements (determined by the
pressure switch settings) that the pump will need
to overcome once it has already brought the water
to the ground elevation at the source.)

AN

o] Evalisabe Boungs
N ournce Tiow rabe:
EWgrce dally yheid:
Tiow rate |5 dose i or 1S
s JT\Tab)
 counc=Nally yisld ks =ss than Dalky Demand, cons ider an abermade or suppiemental
WS SOUTNTEY

oo
pod
Fian Feak Demand, corsider Siorage aRemaives

et

| Fumgdng
High pointio
Sroend eley. of high point

Lioww peoinit B0 pump “Srom™:
Groaund eley. of ow poin

pipE. Elevation dfference

oR

fricion ioss s greater th 0 pesl, conslder using & larger d #el:er Pl

jormpare with resay ERep Sk

m Tyrbem Losd:

‘ Ground elev. of low point:
: enter elevation of

pumping point as
determined by accurate
methods (USGS topo
NOT accurate)

tank wolume of

owaGt brough:

e it I
£ g 1
saitch setting: i
et mowgh:
B




Design Parameters

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes

Cusmomer:

Caounty:

Doate: 17252016

Assished By

2) Water Budget

a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros

Tipe= of Fvesinok: | Mumbser of brees. hend drink siday L1 p=1 Eounte Tiow rabe: oo

Humber of Arnimals Time desired o waber Fend minutes'=vent Bource dally yheid: pod

Waker demandianimaitday” gpd Ayerage peak demand gom I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees
Tuotal Caly C=mand: |opd ARrmate peal dermand: gom e Ind Tab)

Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mofe for considerations Sor eshmafing F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental
hypes of Inestock peak dermaandl WADET SOUNTE.

3) Design Parameters

a) Trough Information k) Fips informaticn o] Wertioal Pumping D ctangs

Trough typeisl | Fio= makeria: L High point 1o pumg "D

Diesign Sow rale; w gepm Fips nominal dametsr bl ‘Gnound edew. of high poink | |t
Sedect fiow rate o toughs s guided by Si=p 2 amd Desion Pipe avg. Inner dismeber n.

Mole, Typical design Tiow abes ars: S gpm for froesi-fres Plipe cross-secional ansa: .t Liow point B0 pump “from’™: | |
boughs; & gom for storage roughs. Friction oS00 & 00t Ground eley. of low point [ i
WAL icat VARE CESTUE: — VeinCy check (<5 fps): s

Typical waluss range
recomimerdaticrs.

Wi renoe:

N If the well is the high point in the system, the
eimmani] 4 QW point to pump “from”” will be higher
than the “High point to pump to”, resulting in
] a NEGATIVE number for the “Elevation

ssummary oreren o iff@rence.”’

17 & larger diamsher pipss

Eleyation psl flirdrmum s 2530 pesl)

Friction loss; psl hfax. ks usualy B0 psl)

Rl mur bre s required, corsioer allemake design or

Orfeer

TOTAL RE A A A
a omemevmeaned 1 N1S 1S NOt @ bad thing!

] This s T minimum drawdosn voiume required o alow

Ohmamic head = highe: gpm x N - _ -
Total Cyraic Head wil egual TS NUMber phas the LIt Head rquired o get Fe wabsr from the Mink=wm pumpieg Bme of 1| - :”f__f;‘f‘,:‘h;: :"ﬂ_’;::;'!“;” nuee E=fors shuing of
source up o T distibuSion sysiem. The fiow rate and the Tok Dyramic Head will be used bo Minkraum pressure tank volume of malons

size the pump for e project

5} Static Pressure Checks

Cramge ool presours syoseds may float vake pressuns;

a) Etato precoure 3 preccoure cwihoh: Eevaiion of ighest point ft b Cresok ctatio preccune at loweet rough: red oot pipe presoure Imitsssesden. Checs toughs ot
Blevaton of pressure swich: ft Ewvation of pressune suiin feet higher elevations T pressune is excesshoe at lowest rough

I siatic prezzune on the switth exceeds oW Low pressune Swilch seting = pS Elevation of iowess frougi feet

pressune swihch setting (ned cel), the pump DiSemnce: st OR [

Wil not fum back o after nowgh k. Initialy Efafic presoure on safich = |:||:: Add Righ pressure saich seting: ps

Tiied amd Ten emphisd. Totl pressuns at howest rowgh: psl




Design Parameters

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes

Cusmomer:

Caounty:

Doate: 17252016

Assished By

2) Water Budget

a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros

Tipe= of Fvesinok: | Mumbser of brees. hend drink siday L1 p=1 Eounte Tiow rabe: oo

Humber of Arnimals Time desired o waber Fend minutes'=vent Bource dally yheid: pod

Waker demandianimaitday” gpd Ayerage peak demand gom I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees
Tuotal Caly C=mand: |opd ARrmate peal dermand: gom e Ind Tab)

Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mofe for considerations Sor eshmafing F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental
hypes of Inestock peak dermaandl WADET SOUNTE.

3) Design Parameters
a) Trough Information

Trough typeis) |

Design foa rate: w gpm
Sedect flow rafe bo mughs &s guided by Eep 2 amd Desion
Mole, Typical design Tiow abes ars: S gpm for froesi-fres

Key Words:
PUMP “TO”

troughs; & gom for sforspe roughe. | fmmt
WAL icat VARE CESTUE: — P ’
Typical walues range from S1-140 psl. Check mareriaciuner's P U M P F RO M Slavabion ofisrenre: Pt
recomimerdaticrs. of psl
Minimum ficat vake pressure: I Add 10% for siope ard fiEngs: et
Varies depending on bype of flcat. Use marefaciuresr's Tofal fricion loss: ft. OR
recorrrmemded mirimum. Typical valoe ks 10 psl. Tofal fricion loss: pel  [Ffricion ioess s greater than 10 psl, conskder using a larper diamebsr pipss
Pipe presswure rating: 12
T2% of rating (See VA CFE 516) psl  Compare with reswult i Bfep Sb.

4} Pump and Pressure Tank Design
a| Summary of arsrgy requirements for the wadsring cystem: b} Preccurs Swioh Saitinge Exced on Eyeiem Lood:

Elryation hesd: ps OR fmat Low pressune swibch seting: psl flirdrmum s 2530 pesl)

Friction loss: ps OR fmat High pressure swiich saifing: psl hfax. ks usualy B0 psl)

Firimu Soat wake 5 S 15 OR feet If & high pressure seibch seting of B0 psl or more s required, corsioer allemake design or

Orfeer psl OR feet high pressure-rated @nk

TOTAL REGUIREMENT&: psl OR feet
o} Dynamio Haad added to pump by the walering cycism: d} Minirmis EMsotive Drawdown for Preccours Tank:
Dymamic head = higher swich setting of &l:: E 23] =- |:|I'|:1:t Design pumping rabe of gpm ¥ This & & "lrrl.rrr jm“fmﬂ "? ume rt:umfll:-: .
Total Cyraic Head wil Bual TS NUMber plus the 'LIT Head mequired o §&t e waber from the Minksrm pumpieg Bme of 1| - :”f__f;‘f‘,:‘h;: :"ﬂ_’;::;'!“;” nuee E=fors shuing of
source up o T distibuSion sysiem. The fiow rate and the Tok Dyramic Head will be used bo Minkraum pressure tank volume of malons

size the pump for e project

5} Static Pressure Checks

Cramge ool presours syoseds may float vake pressuns;

a) it precours 21 precouns cwthoh: Eevafion of Righest point ft b Chesok ctatio preccurs at lowect brough: red oot pipe presoure Imitsssesden. Checs toughs ot
Blevaton of pressure swich: ft Ewvation of pressune suiin feet higher elevations T pressune is excesshoe at lowest rough

I siatic prezzune on the switth exceeds oW Low pressune Swilch seting = pS Elevation of iowes! fnougin feet

pressune SWion setting (ned c=l), the pump Dt=amnce: s==t OR ps

Wil not fum back o after nowgh k. Initialy Efafic presoure on safich = |:||:: Add Righ pressure saich seting: ps

Tiied amd Ten emphisd. Totl pressuns at howest rowgh: psl




<DCR

Virginia Department of Conservation & Recreation

Example

Proposed Trough
Elevation: 500’

1
\

Bottom of Creek
Elevation: 300’

Low point to pump “from”: Well, 400’

High point to pump “to”: Proposed Trough, 500’



<DCR

Virginia Department of Conservation & Recreation

Example

Proposed Well Hill Crest

Ievation: 400’ Elevation: 600’ Proposed Trough
1| Elevation: 500’

N -

Low point to pump “from”: Well, 400’

High point to pump “to”: Hill Crest, 600’



<DCR

Virginia Department of Conservation & Recreation

EX am p I e Proposed Well

Elevation: 500’

Hill Crest

Proposed Trough Elevat|on 600,
Elevation: 400’

N -

Low point to pump “from”: Well, 500’

High point to pump “to”: Hill Crest, 600’



4) Pump and Pressure Tank Design

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information
Cusiomer:

The boxes in Section (4) “Pump and Pressure

Project Kobes

Tank Design” are mostly automatic

o] Evalisabe Boungs
Ecurce Tiow rabe:

C aI C u | atl O n S b aS ed O n yo u r I n p u tS fro m e f?olzrzw:a‘rz:rﬁu Is dose o of 1e55 Tan Feak :le—a'i:é:r:mr shorage aRemames
ab Ove O .E:el.::l?g-:;::a:;h;yhlﬂ s le=s than Dalky Demand, consider an afsmaie or suppiemental
’ 3 .

3) Design Parameters

s Teeugh tormatos =reememf The only input option for the user is the

Design foa rate: w
Sedect flow rafe by mughs &5 guided by Eiep 2 and
Mote, Typical design Tiow abes ars: S gpm for frost

“Other” box for the energy budget. Here is

oL & B A s S ~ ma=eqd Where you would enter if you had performed
T:.'DEl'iﬂlJE':.'HnﬂEf’El'l"EJ':ﬂl: pel. Check * |.h'\'E'C::ll1§.'| g

recomimerdaticrs.

a separate analysis (e.g. for evaluating two
separate pipeline diameters).

I
152
122

b} Preccure Iwhoh Jaitinge Exced on Fyeiem Loosd:

Minimum ficat vake pressune:
Varies depending on b of float. Us

recorrrmemded minimum. Typical vajs ks 10 psl.

P pressure rating:

% of rabng (Se= VA CFS 516k Comipare with resut In ERep Sh.

4} Pump and Pressure Tank Design
a| Summary of amergy reguiremente Tor tha HI‘IBI'I!! EE‘IBI‘H'

Elryation hesd: R fmat Low pressune swibch seting: psl flirdrmum s 2530 pesl)
OR fmat High pressure swiich saifing: psl hfax. ks usualy B0 psl)
OR feet If & high pressure seibch seting of B0 psl or more s required, corsioer allemake design or
oR feet high pressure-rated @nk
TR OR feet

o] Dynamio Haad added to pump by the walering cycism: d} Minirmis EMsotive Drawdown for Preccours Tank:
Cmamic hes = hgher swicn zeng of || Lo e x 231 2 [ Jreet I

This s T minimum drawdosn volume requinsd by alos

Cesign pumping rabe of gpm x N - _ -

Total Dyramic Hesd wil 2qual Tis number plus the 'L Head mguined 10 gt T waker from the Minkmum pumping Gme of 1|minue = :'Ea?;;f,::h;: ::Iaé::;:;re fnies re shung of
source up io e distibuion system. The fiow rake and the Tokl Dyramic Head will be: ussd b Minimam pressure tank wolume of malons
size the pump Sor T project
5‘ Static Pressure Checks Crarpe cel: pressure exceads max fioat vale pressuns;
a) Etato precoure 3 preccoure cwihoh: Eevaiion of ighest point ft b Cresok ctatio preccune at loweet rough: red oot pipe presoure Imitsssesden. Checs toughs ot

Eewation of pressure swich: ft Emvation of prezzune it feet higher elevations T pressune is excesshoe at lowest rough
I siatic prezzune on the switth exceeds oW Low pressune Swilch seting = pS Elevation of iowess frougi feet
pressune swihch setting (ned cel), the pump DiSemnce: st OR ps
Wil not fum back o after nowgh k. Initialy Efafic presoure on safich = |:||:: Add Righ pressure saich seting: ps
Tlied and Bhen emplied. Tolal pressure af lowest owgh: psl




5) Static Pressure Checks

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes

Cusmomer:

Caounty:

Doate: 17252016

Assished By

2) Water Budget

a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros

Tipe= of Fvesinok: | Mumbser of brees. hend drink siday L1 p=1 Eounte Tiow rabe: oo

Humber of Arnimals Time desired o waber Fend minutes'=vent Bource dally yheid: pod

Waker demandianimaitday” gpd Ayerage peak demand gom I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees
Tuotal Caly C=mand: |opd ARrmate peal dermand: gom e Ind Tab)

Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mofe for considerations Sor eshmafing F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental
hypes of Inestock peak dermaandl WADET SOUNTE.

Section (5) “Static Pressure Checks” will help 7 vertoa, Pumgeng Ditargs
check that there will not be excessive static e sl o g sant [ =

Loaw peoint o pump ~rom™ | [
pressure On: {-m:.::lh.:fcwlr:nl: | fmmn

Elevation dfference: g

-the pressure switch, and | or
-the float valves at the trough(s)

ion hoss s greater than 10 psl, consider using a larper diamebsr pipss

Pipe presswure rating: 12
T2% of rating (See VA CFE 516) psl  Compare with reswult i Bfep Sb.
y 4
4} Pump and Pressure Tank Design
al 3ummary of amergy reguirements Tor the wais CYEiBm: b} Preccurs Swioh Saitinge Exced on Eyeiem Lood:
Elryation hesd: ps OR fmat Low pressune swibch seting: psl flirdrmum s 2530 pesl)
Friction loss: I ps OR fmat High pressure swiich saifing: psl hfax. ks usualy B0 psl)
Firimu Soat wake 5 S 15 OR feet If & high pressure seibch seting of B0 psl or more s required, corsioer allemake design or
Orfeer psl OR feet high pressure-rated @nk
TOTAL REGUIREMENT&: psl OR feet
o} Dynamio Haad added to pump by walsring Cycism: d} Minirmis EMsotive Drawdown for Preccours Tank:
Dhymamic head = higher sadch setting psl ¥ 2.3 = |:|I'|:1:t Design pumping rabe of gpm ¥ This & & "lrrl.rrr jm“fmﬂ "? ume rt:urefll:-: .
Total Cyraric Head wil egual mis iffber plus the 'Lt Head mquires o get & waber from the Minksrm pumpieg Bme of 1| - :”f__f;‘f‘,:‘h;: :"ﬂ_’;::;'!“;” nuee E=fors shuing of
source up o Te distibuSion sysiegll The fiow rate and the Tok Dyramic Head will be used bo Minkraum pressure tank volume of malons

size the pump for e project

5‘ Static Pressure Checks Crarpe cel: pressure exceads max fioat vale pressuns;

a) Etato precoure 3 preccoure cwihoh: Eevaiion of ighest point ft b Cresok ctatio preccune at loweet rough: red Calt pipe preszore Imi sscesded. Checs froughs at
Blevaton of pressure swich: ft Ewvation of pressune suiin feet higher elevations T pressune is excesshoe at lowest rough

I siatic prezzune on the switth exceeds oW Low pressune Swilch seting = pS Elevation of iowess frougi feet

pressune swihch setting (ned cel), the pump DiSemnce: st OR ps

Wil not fum back o after nowgh k. Initialy Efafic presoure on safich = |:||:: Add Righ pressure saich seting: ps

Tiied amd Ten emphisd. Totl pressuns at howest rowgh: psl




5) Static Pressure Checks

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes

Cusmomer:

Caounty:

Doate: 17252016

Assished By

2) Water Budget

a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros

Tipe= of Fvesinok: | Mumbser of brees. hend drink siday L1 p=1 Eounte Tiow rabe: oo

Humber of Arnimals Time desired o waber Fend minutes'=vent Bource dally yheid: pod

Waker demandianimaitday” gpd Ayerage peak demand gom I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees
Tuotal Caly C=mand: |opd ARrmate peal dermand: gom e Ind Tab)

Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mofe for considerations Sor eshmafing F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental
hypes of Inestock peak dermaandl WADET SOUNTE.

“Elevation of highest point:” o Vrtue Purong Oxianes

High point o pump "i"

« Enter the highest elevation to which water S s o man et I

. . Licw peodnt o pump “Srom™: | |
will “stack” in the system. S e e el

Elevation dfference:

e This should be the same elevation entered | on -
in box 3)c) “High point to pump to”.

ion hoss s greater than 10 psl, consider using a larper diamebsr pipss

Pipe presswure rating: 12
T2% of rating (See VA CFE 516) psl  Compare with reswult i Bfep Sb.

4} Pump and Pressure Tank Design
a) 3ummary of amergy reguiremente for tha HI‘IBI'I!! EE‘IBI‘H'

“Elevation of pressure switch:”

Elryation hesd: ps R
Friction loss R o o
M Sost ate pressure g Enter the elevation of the pressure switch.
Orfeer ps R
TOTAL REGUIREMENT&: 24 R
o} Dynamio Haad added to pump by the walering cycism: d} Minirmis EMsctve Drawdown for Preccurs Tag
This s T minimum drawdosn voiume required o alow
Dymamic head = higher swich setting of &l:: ¥ 31 - |:|I'|::t Design pumping rabe of gpm ¥ P — h'at-erln:\re"-lﬂl.m q re shuEng of
Total Cyraric Hasd wil aqual iz numbsr plus the "Lt Hesd roguined il get e wabsr from the Minimum pumping Sme o 1]minue = . ,?-_,;.‘.:‘.:, A — . :
source up o Te distibuSion sysiem. The fiow rate and the Tok Dyrami§ Head will be used bo e volume of malons
sz the pump for Te projed
5} Static Pressure Checks '
Cramge ool presours syoseds may float vake pressuns;
al 3atho precours a1 precours cwiboh: ; ok GEtatlo preccure at owect brough: red Calt pipe preszore Imi sscesded. Checs froughs at
Ewvation of pressune suiin teet higher elevations T pressune ks excesshees at lowest Fough
H siatic pressure on the switch excesds ow . - Elevation of iowess owgh Hmmp
pressune saion setting red cel), the pamp DiSsrmrce: fmmb DA ps
Wil not fum back o after nowgh k. Initialy Efafic presoure on safich = |:||:: Add Righ pressure saich seting: ps
Tlied and Bhen emplied. Tolal pressure af lowest owgh: psl




5) Static Pressure Checks

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information

Project Kobes

hypes of Inestock

Eas Dasign Mobe for waterng recommendaions for vanous

See Decign Mofe for considerations Sor eshmafing

peak dermaandl

Cusmomer:

Caounty:

Diarte: 1/2E2016

Assished By

2) Water Budget

a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros

Tipe= of Fvesinok: Mumbser of brees. hend drink siday L1 p=1 Eounte Tiow rabe: oo

Humber of Arnimals Time desired o waber Fend minutes'=vent Bource dally yheid: pod

Waker demandianimaitday” gpd Ayerage peak demand gom I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees
Tuotal Caly D=mand: |opd ARrmate peal dermand: gom e Ind Tab)

F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental

WWESRET SICUICE.

an issue.

Once the elevations are entered for the highest point and the pressure

switch, the “Static pressure on switch” will be calculated.

« If the “Static pressure on switch” is greater than the low pressure
pressure switch setting (the “cut-in” pressure), then the pressure
switch will never activate the pump and the system will not work.

« If the worksheet has been completed correctly, this should never be

4) Fumip and Fressure [ank Design
al Summary of snergy requirements for tha Hﬂbﬂm Eﬁﬂlm'

b} Preccure Iwhoh Jaitinge Exced on Fyeiem Loosd:

il not fum Esck o after trowgh s Initialy I Eafic pressure on Safich =

Tiied and Bren emplied.

Add Righ pressune saich seting:
Toll pressure ot lowssd rowgh:

Elryation hesd: ps OR Low pressune swibch seting: psl flirdrmum s 2530 pesl)

Friction loss: ps OR High pressure swiich saifing: psl hfax. ks usualy B0 psl)

Mirimu Soat wake pres sure 5 OR If & high pressure saibch setiing of B0 psl or more s requined, corshder afi=make desipn or

Orfeer psl  OR high pressure-rabed nk

TOTAL REGUIREMENT&: psl  OR
o} Dynamio Haad added to pump by the walering cycism: d} Minirmis EMsotive Drawdown for Preccours Tank:
Dymamic head = higher swich setting of &l:: E 23] =- Design pumping rabe of gpm ¥ This & & .-”.-er.- jmﬁfﬂm "? ume r=:|ur\efll:-: .
Total Dyrarmic Head wil equal Sis number pls the 'L Head mgquined 1o gat S waber Minkem pumping Sme of 1| mimues = :‘*f;:‘:lfh:: ?ﬂ_’;::;\"g* muee Before shukng of
source up o e distibuSion sysiem. The fiow rate and the Tokl Dyramic Head will baglized o Minkraum pressure tank volume of malons - ;
sz the pump for Te projed

y 4
5‘ Static Pressure Checks Crarpe cel: pressure exceads max fioat vale pressuns;
al 3atho precours a1 precours cwiboh: Bevaiion of highest point ft b} Chesok chatio preccure at kwect brough: red Calt pipe preszore Imi sscesded. Checs froughs at
Eewation of pressure swith ft Ewvation of pressune suiin teet higher elevations T pressune ks excesshees at lowest Fough

I shatic pressune on the switch excesds 0w Low pressuns swilch se oS Elevation of iowess owgh fmmi
pressune saion setting red cel), the pamp DiSsrmrce: fmmb DA ps

ps

psl




5) Static Pressure Checks

Virginia Livestock Watering Systems - Pressure System Worksheet

1) Assistance Information Froject Motes

Cusmomer:

Caounty:

Doate: 17252016

Assished By

2) Water Budget

a) Total Dally Weater Dsmand Bl Dally Peak Wabsr Damand o] Evalabe Bouros

Tipe= of Fvesinok: | Mumbser of brees. hend drink siday L1 p=1 Eounte Tiow rabe: oo

Humber of Arnimals Time desired o waber Fend minutes'=vent Bource dally yheid: pod

Waker demandianimaitday” gpd Ayerage peak demand gom I couros Now rate 15 dose o or 155 Tan Feak Demand, corsider shorage aRemees
Tuotal Caly D=mand: |opd ARrmate peal dermand: gom e Ind Tab)

Eas Dasign Mobe for waterng recommendaions for vanous See Decign Mofe for considerations Sor eshmafing F eownoss dally yield & l==s= than Daly Cemand, consider am absmans of suppiemental
hypes of Inestock peak dermaandl WADET SOUNTE.

“Elevation of lowest trough:” Enter the elevation of the lowest trough to

check the static pressure on the trough’s float valve.
— This is the lowest trough in the SYSTEM
— If the pressure is excessive at the lowest trough, then check the next lowest trough
to see if it has excessive static pressure, too.
— Continue checking trough elevations until static pressure is no longer an issue.

* For the troughs with high pressure:
— Install a high pressure valve (typically not rated higher than 90 or 100psi)
— Install a pressure reducing valve in the supply line

— Install a hybrid system (pressure and gravity)
* using areservoir on afloat valve (see DN-614, Example 5 “Use of a Reservoir for Pressure Relief”)
* using a storage trough on a float with a supply line to the lower trough

Dynamic head = higher satch sating of Jestx 230 m [ remt

This s T minimum drawdosn volume requinsd by alos

De=sign pumping rabe of gpm _ N N - -
Total Cyrarmic Hexd wil egual s number plus the 'L Head regquired io gt e wabsr from the Minimeam pamping Sme of 1|minue = E"E:?:J"E,::L:: ?IEE:E;L?E e re shuing of
source up io T distibufion sysiem. The fiow rate and the Tokl Chyramic Head will be used o e pressure tank wolume of mmlons - ;
size the pump for T project
g

5‘ Static Pressure Checks Crarpe cel: pressure exceads max fioat vale pressuns;
a) Stato precours 2t preccoure cwthoh: Eievafion of highest point ft b Cheeok ctatio preccure at Wygegh trough: red Calt pipe preszore Imi sscesded. Checs froughs at

Eewation of pressure swich: ft Ezuation ofpressure - et higher elevations T pressune is excesshoe at lowest rough
I shtic pressune on the switch excesds W Low pressune swilch seting = ps 2 al
pressure swich setting [ned cel), the pump Dfarmnce: f==t OR ps
il nottum kack on after rough |2 ntaky EEaC pressure of SAfCh = T e Add Righ pressune switch seting: ps
Tiied amd Ten emphisd. Totl pressuns at howest rowgh: pS
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Virginia Department of Conservation & Recreation

Pressure Reducing Valves

« Can be installed to reduce the
pressure in the pipeline

* Will reduce the pressure in the line
at the elevation where it is installed

 Pressure will continue to increase
downstream of the reducer if the
rest of the pipeline is downhill

« Can be installed on spur line to
reduce pressure at individual
troughs or on trunk line to reduce
pressure on entire system
downstream
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Virginia Department of Conservation & Recreation

Feature

Well

Trough 1
Trough 2
Trough 3

A —
Trough 1
925’

Pressure Reducer Example

Assume a 20/40 pressure switch located at the well.

Elevation Elevation Pressure Static
(ft.) Diff. from Diff. from Pressure
Well (ft.) Well (psi)

1000 0 0 40psi
925 75 +32.5 72.5psi
850 150 +64.9 104.9psi
675 325 +140.7 180.7psi

Pressure at Trough 2 and Trough 3 is
>80psi. Pressure can be reduced by
installing pressure reducers in the line.

—
Trough-2
850’

hw—
Trough*3.675’
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Virginia Department of Conservation & Recreation

Pressure Reducer Example

Assume a 20/40 pressure switch located at the well, and a pressure reducing
valve (PR1) at elevation 850 (just upstream of Trough 2) set to 50psi.

Feature  Elev. Elevatio  Pressure  Elev. Pressure Elev. Diff.  Pressure Static
(ft.) n Diff. Diff. from Diff. Diff. from from PR2  Diff. from Pressure
from Well (psi) from PR1 (psi) (ft.) PR2 (psi) at Trough
Well (ft.) PR1 (ft.)

__ Well 1000 0 0 - - 40psi
Trough1l 925 75 +32.5 - - 72.5psi
Trough2 850 56— FE4-O 0 0 50psi

1000’ Trough3 675 S95 FH40.7 175 +75.8 / 125.8psi
— Pressure at Trough 3 is still >80psi.
Trough 1 Another pressure reducer will be
925’ needed.
A —
Trough-2
PR1 850
A —

Trough*3.675’
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Virginia Department of Conservation & Recreation

ossure Reducer Exam

Assume a 20/40 pressure switch located at the well, pressure reducing valve (PR1F))at
elevation 850 (just upstream of Trough 2) set to 50psi, and a pressure reducing
valve (PR2) at elevation 675 (just upstream of Trough 2) set to 50psi.

Feature  Elev. Elevatio  Pressure  Elev. Pressure Elev. Diff.  Pressure Static
(ft.) n Diff. Diff. from Diff. Diff. from from PR2  Diff. from Pressure
from Well (psi) from PR1 (psi) (ft.) PR2 (psi) at Trough
Well (ft.) PR1 (ft.)
Well 1000 0 0 - - - - 40psi
Trough1l 925 75 +32.5 - - - - 72.5psi
Trough 2 850 T56— F64-QL 0 0 - - 50psi
1000’ Trough3 675 885 F440.7 +F5— 758 0 0 50psi
Troogh 1
925’
Trough-2
PR1 850

PR2 Trough'3.675’
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Virginia Department of Conservation & Recreation

essure Reducer Examp

What if trough 3 were higher than Trough 2?

Feature  Elev. Elevatio  Pressure  Elev. Pressure Elev. Diff.  Pressure Static
(ft.) n Diff. Diff. from Diff. Diff. from from PR2  Diff. from Pressure
from Well (psi) from PR1 (psi) (ft.) PR2 (psi) at Trough
Well (ft.) PR1 (ft.)
Well 1000 0 0 - - - - 40psi
Trough1l 925 75 +32.5 - - - - 72.5psi
Trough2 850 56— FE4-O 0 0 - - 50psi

6.7psi

Trough 3 950 56— F24-6. +100 -43.3 - -
There would not be enough pressure at Trough 3 if PR1 is installed in the main trunk /

line. A solution would be to install the pressure reducer on the spur line to Trough 2
so that only the pressure at Trough 2 is affected. Pressure at trough 3 would still be
determined by its elevation difference from the well.

— f—
Trough T Trough 3
925 950’
PR1 A —
850’

Trough 2



Common Misconceptions: #1

O

 FALSE: Static pressure is only dependent
on the height of the column of water, not
Its diameter.

— Actually, a smaller pipeline diameter entered into the worksheet
can increase the friction loss, and may increase the pressure
switch settings (resulting in higher static pressure) if you are not
paying attention!

High static pressure issues can be solved
by installing a smaller pipeline diameter.




Common Misconceptions: #2

O

Stored water in a reservoir somehow
adds extra pressure to the system (more

than just the height of the water would
add).

 FALSE: Static pressure is only dependent
on the height of the column of water, not
Its diameter.



Example: Empty Reservoir

Elev.: 100’

Elev.: 94’

Pressure at Trough: 24’/ 2.31psi/ft. =10.4psi 24’ —

Elev.: 70’




Example: Full Reservoir

Elev.: 100’

Pressure at Trough: 30’/ 2.31psi/ft. = 13psi

The extra pressure at the trough

when the reservoir is full only Elev.: 70’
depends on the height of the water

in the reservoir and not the

volume.

30—




Common Misconceptions: #3

O

 FALSE: Static pressure refers to the
pressure In the system when water Is
NOT moving. Friction loss only occurs
when the water iIs moving.

EXxcessive static pressure can be solved
by balancing it with high friction loss.




Common Misconceptions: #4

When “Tee"-ing off of an existing pipeline
In an existing system, it does not make
sense to use a larger diameter pipeline
than what Is already installed.

 FALSE: Friction loss is cumulative. Using larger
diameter pipeline for the new pipeline will
minimize friction loss. Always perform
calculations for the existing AND new pipeline
to the watering point and add them together.




Common Misconceptions: #5

O

Pipeline size does not matter because the
orifice of the float valve at the trough Is
very small and is the “bottleneck” in the
system.

 FALSE: As the following slide shows, the
orifice of most float valves has a capacity
higher than most typical design flow
rates.



SDCR

Virginia Department of Conservation & Recreation

Common Float Valve Pressure Ranges

Ritchie 3/4" Valve Series
Ritchie 3/4" valves come in four pressure ratings:

. White - 33 GPM, Low (5-40 psi)
e ~ ~ \ " . Red - 20 GPM, Moderate (40-60 psi)

Green - 16.5 GPM. Hiah (60-80 psik
Blue - 5 GPM, Very High (80-100 psi)
Livestock Water Systems

“Originators of insulated poly waterers”

Part No |GPM ‘Fressure

#336 14 Low 5 —40psi
#521 12.5 High 40 — 80 psi %
#519 6 |High 60 — 90 psi

% = Typically included as the Standard Valve (Check with Supplier)

Notice that the highest pressure valves reduce the flow rate to below 8gpm. In high
pressure situations, you may consider recommending a pressure reducing valve instead
of a high-pressure valve so that the flow rate is not sacrificed.

This information is provided for informational purposes ONLY and is not a recommendation of any product or manufacturer.



You MIGHT have done
something wrong IF:

* The well/pressure switch is the highest point in
the system and the worksheet calls for a
pressure switch larger than 20/40

* The “static pressure on switch” box in Section
5.a. turns red
— The static pressure on the switch should never be

higher than the low switch setting if all inputs on the
worksheet are correct.




Considerations for Evaluating
an Existing Pumping Plant




Information to Gather: Existing Systems

* Age and condition of pumping plant

* EXisting Pumping Rate

» EXxisting Pressure Switch Settings

* Length and diameter of existing pipeline

— Evaluate for Friction Loss

» Existing Elevations

— Existing elevations need to be considered for the “High point to
pump “to” and “Elevation of lowest trough”



Age and Condition of Pumping Plant

« Goal: Determine If the existing pumping
plant will last for the duration of the
practice lifespan

— How old is the existing pump?

— Has the landowner ever experienced any
problems with the pump?

— Was the existing pumping plant installed as
part of a conservation program? If so, Is It
still under contract lifespan?
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Existing Pumping Rate

« Why does the existing pumping rate matter?

1. Is the pumping rate sufficient to supply the livestock?
2. Should be used to size the pipeline if the existing pump will be used

« How to determine;

— If the well was installed recently, the pumping rate may be listed on the “Water Well
Completion Report” at the Health Dept.
Look for the pump capacity (different from well yield)

— Manual Pumping Rate Test:
Find a hydrant (something with a full flow orifice) near the pumping plant
Open the hydrant up and wait for the pressure tank to empty
Once the tank is empty and the switch engages the pump, begin collecting the water in a container
of known volume
Time how long it takes to fill the container
Divide the gallons filled by the time it took (in minutes) to come up with the pumping rate in GPM

* Where to input into worksheet:
— “Source Flow Rate” - “Design Flow Rate”
— Also document well yield on worksheet



1)
2)

3)

Pressure Switch Settings & |

Complete the "Pressure System Worksheet” &=
using the existing pumping rate

- o
What pressure switch requirements are generated by the
worksheet?

If the worksheet calls for pressure switch settings that
are higher than the existing settings, the total head on
the pump will increase, and the contractor/plumber will

need to evaluate the impact on the pump

— This process is for planning purposes: Do we need to plan for a new
pump?

— Sizing pumps is beyond the scope of our responsibility

— Leave it up to the professionals!



<DCR
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Pressure Switch Settings Cont’d

 Increasing the head on b
the pump will reduce its i
pumping rate il

« If you don’t have info on 1000
the pump (model #), you so0f-%

won’t know how the
pumping rate will be
affected

Existing System: at 290ft. of
head, 5gpm pumping rate

4

PUMP OPERATING RANGE
BEST EFFICIENCY RANGE

!

i T 6 i T

Ex. Pump, New Switch: Increase pressure
switch from 20/40 to 40/60, a net increase

of 20psi.
20psi * 2.31ft/psi = 46.2ft = 46ft of head
New total head on pump: 290ft. + 46.2ft. = 336ft.

87 4Ve%4

New Pumping rate: 3'/; gpm >

~



Existing Pump Example

« The following example will show the importance
of using the existing pumping rate if you will be
using an existing pump.

* The first worksheet will be run as if the planner
has assumed an “Alternate Peak Demand” of
agpm.

 The second worksheet will be run with the
actual pumping rate of 15gpm.

e A discussion will follow.



If an “alternate peak demand” of
%DCR 8gpm is used for 4-hole troughs,
| Virginia Livestock Watering Systems - Pressure $) then the frICt_Ion loss Is Only 5'2pSI
1) Assistance Information Project Notes: | Worksheet 1. Assuming a design flow rate of Sgpm. energy reqUIrementS Of the SyStem
o Fiomps|  _Footreee | are 29.0psi, resulting in pressure

Dlate: SIZE0G Clear Data . .
Assisted By: Raleigh Coleman Q SWItCh Settl ngS Of 30/50 .

2) Water Budget

a) Total Daily Water Demand b] Daily Peak Water Demand c] Evaluate Source

Tupe of ivestock: | beef Mumber of times herd drinks!day 3| events [Source fow rate: | 15| gpm

Mumber of Animals: =] Time desired ta water herd: B0| minuteslevent Source daily yield: 21600] gpd

‘' ater demand!animaliday: 20] gpd Average peak demand: 5.6|apm F source Hlow rate iz cloze to ar less than Peak Demand. cansider storage
Tatal Daily Demand: 1000] gpd Alternate peak demand: G| apm alternatives (see 2nd Tab).

See Design Mote for w atering recommendations for See Design Mote for considerations far If source daily wield iz lesz than Daily Demand, consider an alkernate ar
various types of livestock. estimating peak demand. supplemental w ater source.

2) Design Parameters

al Trough Information bl Pipe Information - c] Vertical Pumping Distance

Trough typels): | 4-Hale Frast-Free Pipe material: ’Wﬂ High paint to pump "ta™ | Trough 1

Design Flows rate: | Alternate Peak Demand ILI 5.0 gpm Pipe nominal diameter: | 114" ILI Graund elew. of high paint: 60| feet

Select flow rate to troughs as guided by Step 2 and Pipe aug. inner diameter: 1.358|in.

Design Mote. Tupical design flow rates are: S gpm for Pipe crozs-sectional area: 00104 | =q. Fr. Low point to pump “from™| Twlell]

frost-free raughs: 5 gpm for starage troughes. Friction los=100 ft 7] fe.1100 fr. Ground elev. of low point: 325 feet

Tauimum foat valwe pressune: pzi Welocity check (<5 fps): 1.7]fp=

Tupical values range fram S0-140 psi. Check IFvelacity is greater than 5 fps, consider alarger diameter pipe. Elevation difference: 32| feat

manufacturer's recommendations, oR 13.9| psi
Pipe length to Farthest watering poin 1000 | Feet

Mlimimum float valve pressure: psi #dd 102 for slope and fittings: 00| Feet

Varies depending on type of float. Use manufacturer’s Taotal friction loss: 12| fe. OR

recommended minimum. Typical value is 10 psi. Tatal friction lass: 5.2 psi IFfriction lass iz greater than 10 psi, consider uzing a larger diameter pipe.

Pipe pressure rating: psi
T2% of rating [See WA CPS 516): psi Compare with result in Step Sb,

4) Pump and Pressure Tank Design

al Summary of energy requirements for the watering system: bl Pressure Switch Settings Based on System Load:

Elevation head: 13.9|psi OR 32| feet Law pressure switch setting: pei [Minimum is 20 psi.)

Friction loss: 52|psi OR 12| feet High pressure switch setting: psi [Mas. is usually 80 psi)

Minimum float valve pressure: 0lpsi OR 23| feeat IF 2 high preszure switch setting of B0 psi or more is required, conzider alternate

Other: psi OR feet design ar high pressure-rated tank.

TOTAL REQUIREMENTS: 29.0/psi OR ET|feet
c¢] Dynamic Head added to pump by the w atering system: d] Minimum EHective Drawdown for Pressure Tank: L - i
Dynamic head = higher switch setting of psi w23l = feet Dezign pumping rate of 8.0/ gpm = TITIS = thﬁ rinimLm drawfdowrlu wolume rec}unedt:of
Tatal Dunamic Head will equal this number plus the 'Lift Head required ta get the water Minimum pumping time of 1| minute = ahcn:'t. ' ;:*fpu'qn'ulp to run Ior at eastbnne m:ute Etare
fram the source up ta the distribution sustem. The flow rate and the Tatal Dunamic Minirmum pressure tank volume 8.0 gallons shutting off. arger valume can be used.

Head will be used to size the pump for the project,

5} Static Pressure Checks Orange cell: pressure erceeds mas float valve

a) Seatic pressure at pressure swit Elevation of highest point; 800 it bl Check static pressure at lowest trough: pressure; red cell: pipe prezsure limit exceeded.
Elevation of pressure switch: 428 Elevation of pressure switch: 428 | feat Check t_n:\ughs at higher elevations if pressure is

IF static pressure on the switch exceeds  Low preszure switch setting 3 30| psi Elewation of lowest trough; 450 feat swcessive atlowest rough.

low pressure switch setting (red celll, the Difference: 7 |fect OR 2.5 psi

pump will not turn back on afterroughis  Static pressure on switch = pzi Add high pressure switch setting: 50| psi

initially filled and then emptisd. Total pressure at lowest trough: 27.5|psi




If the actual pumping rate of
15gpm used, then the friction loss
.Vir.ﬁinié'liiiﬁé.étock Watering Systems - Pressure S\ jumps up to _16'6p5| and the

1} Assistance Information Praoject Nates: Worksheet 2: Using the existing pumping rate of Z0gpm . energy reqUIrementS Of the SyStem
oy Frompls|  _FontFeee | are 40.5psi resulting in pressure
Date: _ _ SIZEZ0TE Clear Data . .

hedaedBy Falegh Coleman switch settings of 40/60.

2) Water Budget

a) Total Daily Water Demand b) Daily Peak Water Demand ] Evaluate Source

Tupe of livestock: | beef Mumber of times herd drinksiday 3| events [Source flow rate: | 15 apm

Mumber of Animals: a0 Time desired to water herd: G| minutes!ewvent Saource daily vield: 21600| gpd

‘' ater demand!animaliday: 20| gpd Average peak demand: 5.6 gpm I source Flow rate iz cloze to orless than Peak Demand. consider starage
Total Daily Demand: 1000] gpd Alternate peak demand: 5| apm alternatives [zee 2nd Tab).

See Design Mote for watering recommendations for See Design Mote for considerations for IF source daily yield iz less than Daily Demand, consider an alternate or
various tupes of livestock, estimating peak demand. supplemental water source.

3) Design Parameters

a) Trough Information b] Pipe Information . c) Vertical Pumping Distance

Trough typels]: | 4-Hale Frost-Free Pipe material: Plastic: PE SIDR-FR | ™ High paint to pump "to™ | Traough1

Design Flow rate: | Source Flaw Rate ILI 15.0| gpm Pipe nominal diameter: | 114" ILl Ground elev. of high point: 460| feet

Select flow rate to troughs as guided by Step 2 and Pipe awg. inner diameter; 1.38!in.

DesignMote. Typical design flow raves are: 3 gpm for Pipe crozs-sectional area: 0.0704 | =q. f. Low paint to pump “from'™]| wlel]

frost-free troughs; 5 gpm for storage troughs. Friction loss100 3.5 fe. 00 F, Ground elew. of low paoint; 425 feet

Mauimum float valve prezsure: psi Velocity check (<5 fpsk 3.2|fps

Tupical values range from S50-140 psi. Check IFwelocity iz greater than S fps, consider alarger diameter pipe. Elewation difference: 32| et

manuf acturer’s recommendations. oR 13.9| psi
Pipe length ta Farthest w atering poir 1000 feet

Minimum float valve pressure: psi Add 102 for slope and fittings: 00| feet

Varies depending on tupe of float. Use manufacturer's Tatal friction loss: 38| fr. OR

recommended minimum. Tupical value is 10 psi. Tatal friction loss: 16.E| psi [If friction loss is greater than 10 psi, consider using a larger diameter pipe.
Pipe prezsure rating: psi

T2¥ of rating [See WA CPS 516): psi Compare with resultin Step Sh.

4) Pump and Pressure Tank Design

al Summary of energy requirements for the watering system: bl Pressure Switch Settings Based on System Load:

Elewation head: 13.9|psi OR J32|fest Low preszsure switch setting: [ 40] psi (Minimum iz 20 psi.)

Friction loss: E.6lpsi OR 38| feet High pressure switch setting: [ B0| p=i(Max. is usually 80 psi.)

Minimum float valve pressure: 0|psi OR 23| feet If a high pressure switch setting of 80 psi or more is required, consider alkernate

Other: psi OR feet design ar high pressure-rated tank.

TOTAL REQUIREMENTS: 405 psi OR 35| feet
c] Dynamic Head added to pump by the watering system: d] Minimum Effective Drawdown for Pressure Tank: . . )
Ounamic head = higher switch setting of _!psi w231 = feet Design pumping rate of 15.0f gpm = T:?'s 15 thﬁ Mminimurm drawfdnwrlu volume reqwredbmf
Tatal Dunamic Head will 2qual thiz number plus the ‘Lift Head required to get the water Minimum pumping time of 1| mirre = ahm:t' ! ;:'fpugllp £ run ID[ At EaSthne m:_j'we SInre
fram the source up to the distribution sustem. The flow rate and the Total Dunamic Minimum pressure tank volume 15.0| gallons shutting ef. Argervolume san be used.

Head will be used ta size the pump for the project.

5} Static Pressure Checks Orange cell: pressure exceeds maxfloat valve

al Static pressure at pressure swit Elevation of highest point: 4800 fr bl Check static pressure at lowest trough: pressure; red cell: pipe prezzure limit exceeded.
Elevation of pressure switch: 428 ft Elevation of pressure switch: 428 feet Check ‘.":"-"Ql"'s athigher elevations if pressure is

If static pressurne onthe switch erceeds  Low pressure switch setting 5 40| psi Elevation of lowest trough: 480(feet enmessive 3t lowest rough.

low pressure switch setting (red cell), the Olifference: T2 |feet OR 2.5 psi

pump will not turn back on afier roughizs Seate pressure on switch = psi Add high prezsure switch setting: B0| ps=i

initizlly filled and then emptied. Total pressure at lowest rough: 37.5] psi
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Discussion

« What if the system is designed based on an arbitrary
pumping rate of 8gpm when the pump is actually pumping at
15gpm?

— The energy requirement to deliver the water to the trough is actually 40.5psi

— It only takes 30psi for water to enter the pressure tank (a 30/50 pressure switch was
used based on the 8gpm flow rate)

— When the pump kicks on, the pressure tank is the “path of least resistance” and will
begin to fill first

— Trough will not fill until sufficient pressure is achieved in the tank
— > The trough will be “short-circuited” by the tank

« The system may still work, but it will be inefficient and
livestock will be waiting for water every time the pressure
tank empties

* Note: This example is exaggerated to illustrate a concept. A
15gpm pumping rate will be unlikely for most standard well

PSI IV VS S



?

Just remember: use the existing pumping
rate as the “design flow rate” if using an
existing pumping plant.

(Or, If the existing pump rate is
iInappropriate, plan for a new pump.)




Important Point for Existing Pumps:

* Don'’t confuse flow rate and pressure

* A high flow rate does NOT necessarily mean there is
too much pressure

* Pressure is governed by the pressure switch

« A high flow rate can actually mean there will not be
ENOUGH pressure to overcome the higher friction loss
associated with higher flow rates




User Beware: Things that the
worksheet will not catch

« Static pressure issues in pipeline if there is a low point in pipeline
below the lowest trough

— Check static pressure (can enter into “Elevation of lowest
trough” to check)

— Compare against 72% of pressure rating

« If the well is higher than the pressure switch: dynamic head added
to pump will be less than what the worksheet calculates

« If the well is lower than the pressure switch: dyanamic head added
to pump will be higher than what the worksheet calculates



Worksheet Completion

* You might do multiple analyses for various reasons, but
only give ONE worksheet to the contractor to show the
total dynamic head for the entire system, the design
flow rate, pressure switch settings.

* Reference the worksheet in the design so that the
contractor knows to look for it.

« Keep the other worksheet(s) in your file to document
your calculations.
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Construction Changes

« If the system needs to be changed during construction, re-run the worksheet to see if anything
is affected

* Pumps pumping higher GPM than Design Flow Rate can be problematic!

« If the producer uses a pressure switch that is higher than what the worksheet called for, add the
difference between the two switches to the static pressure check on the worksheet to see if it
causes any static pressure issues

4) Pump and Pressure Tank Design

a) Summary of energy requirements for the w atering system: bl Pressure Switch Settings Based on System Load:
Elewation head: 43lpsi OR 0] feet Low pressure switch setting: pi [Minimum iz 20 psi.)
Friction loss: Sd|psi OR 13| feet High pressure switch setting: [ 40| psi (Max. is usually 30 psil)
.. Minimum float valve pressure: 0psi OR 23| feet If & high prezsure switch setting of 30 psi or more is required, consider alternate
Lu Other: | psi OR feet dezign or high pressure-rated tank.
1 TOTAL REQUIREMENTS: 22 7|psi OR 52| fzet
¢] Dynamic Head added to pump by the watering system: d] Minimum Effective Drawdown for Pressure Tank: - . .
D_ Ounamic head = higher switch setting of psi w23 = feat Design pumping rate of 5.0| gpm = T:T's = thﬁ i drawfdc\wrlu volume rec}uued;nf
2 Total Ounamic Head will equal this number plus the ‘Lift' Head required ta get the water Minimum pumping time of 1| minute = zh‘l.j,lt\;:in ' !FE'EPU;'IIP b2 fun Im a eastbone m::ute wrors
fram the saurce up to the distribution syustem. The flaw rate and the Tatal Dunamic Minimum pressure tank valume £.0| gallons =R arger volume can be used.
< Head willbe uzed ta size the pump far the praject.
>< 5) Static Pressure Checks Orange cell: pressure enceeds man float vale
Lu a) Static pressure at pressure swit Elevation of highest point: 360,00 ft bl Check static pressure at lowest trough: pressure; red cell: pipe pressure limit enceeded.
Elevation of pressure switch: 350 Elevation of pressure switch: 350 feet Check Ifn:\ughs &t higher elevations if pressure is
IF static prezsure onthe switch edceeds  Low pressure switch setting 3 20| psi Elevation of lowest trough: 275 feet enceszive atlowest rough.
low pressure switch setting [red cell], the Difference: 75| feet OR 32.5] psi
pump will ot turn back on aftertroughis  Seatic pressure on switch = psi Add high preszure switch setting: 40| ps=i
initizlly filled 2nd then emptied. Total pressure at lowest trough: T2.5] psi

Worksheet calls for a 20/40 pressure switch. Contractor installed 40/60 pressure switch. There
Is more than enough pressure to make the system work, but will it create static pressure
issues?

40/60 — 20/40 = 20psi increase

72.5 psi (at lowest trough) + 20psi = 92.5 psi***This is too high for standard valves!



A quick note on as-builts...

 The more detailed your as-builts are, the
more useful they will be in the future If

needed to tie back into the system

— Did the pipeline route change?

— Pipeline lengths

— Pipeline type (ASTM, diameter, pressure rating)

— Pumping Plant Info (Pump Model Number, Pumping
Rate, Pressure Switch Settings, Size of Tank, etc.)

— Etc...
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NRCS Construction Quality Assurance Plans

Items to be inspected and verified:

Verify that the landowner has obtained all of the required permits prior to construction.
Verify that MISS UTILITY is contacted prior to construction for underground utility
location.

Photograph the site, before, during and after construction.

A pre-construction meeting needs to take place so that all parties involved understand
their roles and responsibilities.

Verify the watering system components were installed in the designed locations.
Watering Troughs & Reservoirs

o Document the type and number of watering troughs and reservoirs that were
installed.

o Verify that the watering troughs and reservoirs have been installed per the
manufacturer’s recommendations and in accordance with the design.
o For frost-free troughs, verify there is a minimum of 18” of concrete from the edge of
the trough in each direction.
o Verify the heavy use area surrounding the trough extends at least 8” from the edge of
the trough in each direction.
o Verify the thickness(es) and the material(s) used for the heavy use area protection
are as designed.
o Verify that the correct type of geotextile was used under the heavy use area
protection.
Pipelines
o Verify the type, diameter, length and depth of pipe installed are as designed.
o Verify the installation procedures, including assembly of joints and fittings, are
correct for the type of pipeline, as designed.
For pressure systems, verify that the pipe was pressure tested prior to backfilling.
Verify that the pipeline trench has been backfilled and properly compacted.

o Verify that a valve has been installed in the lateral(s) to regulate flow to the
trough(s) and a means of draining the pipeline between the valve and trough has
been installed.

Water Wells

o Obtain a copy of the Commonwealth of Virginia Water Well Completion Report —
Certificate of Completion/County Permit (DEQ form) or the Virginia Department of
Health Uniform Water Well Completion Report.

o  Obtain the estimated yield of the well and check against the assumed yield used in
designing the system.

o  Obtain information (horsepower rating, performance curve, etc.) about the pump
used.

Spring Developments
o Verify that the spring development is installed as designed, if applicable.

o  Obtain the estimated yield of the spring and check against the assumed yield used in
designing the system.

Verify that the practices installed are functioning as designed.

Ensure that all disturbed areas have been re-vegetated and/or protected from erosion.

Verify that any design changes have been documented and approved by someone with
the appropriate EJTAA.

Verify that the appropriate As-Built documentation has been completed.
Site specific items to be inspected and verified:




Resources for Further Study

 NRCS Virginia Engineering Design Note
614 (DN-614)

 NRCS Engineering Field Handbook,
Chapter 3: Hydraulics



Special Thanks...

* Glenn Chappell, James River SWCD for
securing the location

« Pat Mcllvaine, Loudon SWCD, Stone

« Keith Burgess, Monacan SWCD, supplies
 Dana Young, NRCS, supplies

« Sharyl Walker, NRCS, supplies



Questions?



Contact Information
DCR-DSWC Engineering Staff:

Amanda Pennington, P.E. Emily Nelson

District Engineering Services Manager Ag BMP Technician
804-786-0113 804-219-6098
Amanda.pennington@dcr.virginia.gov Emily.nelson@dcr.virginia.qov

Raleigh Coleman

Ag BMP Engineering Specialist
540-270-0039
Raleigh.coleman@dcr.virginia.gov
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Discussion of 3 Common Systems

-Conventional
-Remote Pressure Tank
-Reservoir with Pump on Timer

DN-614-11-1

Part II: Design Examples

Part I presented an overview of concepts and the general process for planning, designing,
installing, and maintaining a livestock watering system. Part II presents eight examples to illustrate
different design strategies. Calculations and discussion are based on the Virginia Livestock Watering
Systems calculation worksheets. The spreadsheet tool addresses pressure systems, gravity systems, and
hybrid systems and provides a means for performing design calculations as well as for documenting key

information. g
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1. Conventional Pressure System

1. Pressure Systems

A typical pressure system scenario involves using a pump to move water from a source to one or
more troughs using utility-supplied electricity to power the pump motor. A pressure tank is used to
protect the pump from rapid on and off cycling. The design calculations are aimed at sizing the
pipeline, determining the energy required by the distribution system (to aid pump selection), sizing the
pressure tank, and checking that system pressures are within mechanical and material limits. Usually
the pressure tank and pressure switch are located near the pump. The calculations presented in this
section cover the typical case. However, there may be good reason to place the pressure tank (and
possibly the pressure switch) at a location remote from the pump — these situations are addressed with
examples in Part I. The basic design steps are the same, however.

* Typically the least-cost alternative for
systems with wells with yields that can
meet the peak demand
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2. Remote Pressure Tank

DN-614-11-3
Example 2 - Pressure System with a Remote Pressure Tank

In Example 1, the pump, pressure tank, and pressure switch are located close to each other. In
some cases, it is advantageous to locate the pressure tank at some distance from the pump. Reasons for
using a remote pressure tank include:

o Reducing the pressure, size, and expense of the pressure tank by placing it at an elevation
between the pump and the highest trough.
e Convenience of location (for example, using an existing shelter to house the pressure tank). See

Example 3 for such a scenario.

In such cases, consideration should also be given to the location of the pressure switch.

1) If the pressure switch is located with the pressure tank, the wire to the pump will have to be
placed in the pipeline ditch where it is subject to damage by lightning or burrowing animals. As
distance from the pump increases, the heavier the wire gauge required and the greater the wire
cost. (See Appendix A-6.)

2) If the pressure switch is located near the pump and away from the pressure tank, there is greater
fluctuation in the pressure sensed at the switch due to the increased distance from the tank. To
reduce “flutter” (rapid switching on and off), and thus to protect the pump from premature wear,
a snubber (small orifice) can be installed. See Appendix B-3 for a pressure switch with a
snubber detail drawing.
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3. Reservoir with Pump on Timer

Hybrid or Pressure-Energy Systems:

A hybrid system uses pressure energy from a pump to transport water to a reservoir and then
uses the reservoir’s potential energy to deliver the water to the troughs which are topographically
downhill. The pump can be placed on a timer to ensure that the pump is on for a given amount of time
to fill the reservoir. This approach replaces the pressure tank and pressure switch for preventing pump
burn-out due to short-cycle pumping. Reservoirs can also serve as pressure reducers in cases where
troughs are much lower in elevation than the source. Part II discusses a variety of energy strategies.

DN-614-11-14
Example 5 - Use of a Reservoir for Pressure Relief

DN-614-11-18
Example 6 - Reservoir System on Timer



d) If Pumping to a Reservoir, compute the following
to determine the energy that needs to be supplied by
the pump to get the water to the reservoir:

i.

ii.

DN-614-1-20

Record the desired pumping rate (gpm) to the
reservoir. This value is not the same as the
design flow rate to the troughs. Choose a rate
that will fill the reservoir in a timely manner
without exceeding the flow rate of the source.
Choose a flow rate that will allow the selected
pump to run long enough to avoid premature
wear from short cycling. A run time of 3-6
hours, two times a day is typical. A timer
controls when the pump is on. The timer in
the photograph is set to run the pump from

3:00 AM-4:30 AM and again from 3:00

PM—4:30 PM. Pump timer. Photograph courtesy of
Mountain Castles SWCD.

The pumping rate and corresponding head must also be compatible with the pumps
available from the supplier. Once the pump has been selected, re-work the calculations
below using the flow rate from the pump’s performance curve.

Determine the pumping duration required to meet the daily water demand from Step 2a:

Daily demand (gpd)
Desired pumping rate (gpm)

Pumping duration (min.) =
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e Float-valve systems: Troughs are tee-ed off from a main line with flow to each trough
controlled by a float valve. Flow to a trough shuts off when the trough is filled, and thus,
static pressure can be of concern if there is sufficient head.

e (Cascading systems:—Froughs are connected in series by way of theireverflow pipes. There
are no float valves — instead, wat to the next lower trough.

__Overflow frenrtieTast trough is generally directed back to the natural draimage-system.

N\ ,

Reservelr or rvolr ar
Spring Box Sp Box

N

LELLL L LRV IRl TRl L L]

h1
h2
hs |
Elevation headfor each trough is : Elevation headfor each trough " lh:'.
measured fromthe reservoir or Is measured fromthe trough " e
spring box. immediately upstream. NI__
"""" e Pipe length for each =

measured from

Pipe lengthfor each trough is measured
fromthe reservolr or spring box.

Profile View of
“Float-Valve” Gravity System

Figure [-5. Float Valve vs. Cascading Trough Arrangements.
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Figure II-15. Layout for Example 6 — Reservoir System
on Timer
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Figure II-16. Profile for Example 6.



