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Presentation Notes
30 minutes


Systems with Pumps
Elevated Sand Mound

. Pressure Distribution

Subsurface Trench
Flood Dosed

._DG_E Subsurface Trench
Pressure Distribution
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Conventional Systems described in the rule


Dosing Tank:
Material and Design specs

Manufacturer Use a
Materials y
cpaciy  Ml@nufacturer’s
Connectors CUt Sheet

Gallon per inch* T Sty Serve

Attached To Botitom Jn%ngé?gtyﬂ%;creen

Access for service

4" Inlet . Do Not tait OFF Extess TF—PolyLek Risers
e e R L L T o
o

PR T L] el T i i "ﬂtll
zﬁmfed!
1/4" Drainback Hole
Drillead in 20
Alarm Float
Pump On Float
—Pump Off Float

Flaat Tree Bracket
A —2" SCH 40
=Y [-2" SCH 40 PVC Union

Components

67"
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Presentation Notes
Know which manufacturers you prefer in different regions.
Be familiar with their products and product specs.

Pump submerged
Safety “plug”
Greater than 750 gpd= Duplex pumps= guide rails required (section 73)
Access opening that will accommodate installation and servicing of 2 pumps

Components: quick disconnect, check valves (horizontal position), risers, piping connections (ALL LABELED)



DOse Tanl( Pump curves provided on plans

Acceptable pump selection

Cross section view Quick disconnect

Lifting rope or chain

Gal/in or ga|/ft Guide rails [required if DDF = 750 gpd)

MEMA 4% electrical box

Pump and alarm on separate circuit

Manufacturer

Working capacity
Maximum bUI‘)' depth (if >2’, manuf. statement)

s ofE [E£
Check here if no "Dosing Tanks, Pump o ray o the next section GEZ 2 B
L A ol m == =
o ool BT oo o
L =T ] e ]
YES | M/A | Dosing Tank, Pump and Force Main | Example Drawing Z wWo Efa B =
Cross section view provided with all necessary information [see example drawing)? 434
_ Doze Tank #1 Oose Tank #2 Ooz=e Tank #3
Tank Manufacturer:
Mlaterial:
Tank Liquid Capacity:
Tank Connector Mg
pk. Connector Madel #:
A s | | 508
If dosing tank(s) will be buried greater than 2', plans must include manufacturer's maximum bury depth MELINE 510
Lid installed sbove NOCORISIT ETErSLIoT? | 512
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Presentation Notes
Maximum bury depth >2’ – statement from manufacturer with max.



Dose Tank Cross Section

NEMA 4X

Junction Box Quick

: Capacity -
Tank size and Disconnect Lifting Rope

manufacturer or Chain
Pump and Alarm (1250 GAL. DOSE TANKD Guide Rails

on separate circuits e

| g AFEUES

d 27.18 gallens per Inch

j Grade Elavatlon 88,58

(if necessary)

Secured

Unlan or CameLock -
Type Qulck Releass

Childproof Plug

Top of Tank 97,08

Riser to
grade

18" Weep Hole

\ . il |- —
SR —L -
| ICT_TI- a1 |I___ -1 =
A __:_:_.a--"""_ 2" Ola, Feree Maln |,E, 96,00 {(slopes and dralns back
o to the doslng tank between doses)
= _ Pipe
N gh Water Alarmit
Il
)

4" Dla. Inlel |E. 86,25
Pipe )
P S P On_ Connector
Connector ol : T~ 61247 GAL.DOSE
-103 {600 gal, + 12.47 gal, DRAINBACK)
\ /
””"é':h:[;“jl‘:;;z T O —|—‘ li-— Pump O al 93,65
Floats with i ?
elevations — + Sections

70, 71 and 73

Tank Floor 82,16

Effluent Pump



Alarm

» Visible / Audible

* Separate circuit
from pump

» Location!?

11/7/2017




Floats/controls/junction box

Liquid level sensors are only controls
allowed in the dosing tank. |

NEMA 4X box junction box

Not in the tank £
Installed in riser? G e

Optimally outside the tank and riser
Control box

ALARM LIGHT
FUSED DisconnecT

CONTROL BOX
{NEMA 4x)

CONDUIT AS REQD. CONDUIT AS REQD.




.

Quick Disconnect

Tank Capacity .

Discharge line —

Float Tree 4 / typically 2”7 in the tank

Required dosing
tank capacity

. =P+D+F

A - High water
alarm

b | P - Keep pump

submerged

TanI; inlet (optional) \\ 1’4
j‘____.-----R____R_e__S_Q_r_\_/@__QQP@Q!D_/ __________________________ Q\I—
/ / / / YOIVIIIIN N IIIYi
Dose volume
pIus drainback (if
_________ E FMdralnsto'?/d//F
00000008
Tank Capacit 2
ank Capacity P
In gal/in p:;neZtal Fffluent

Pump
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Presentation Notes
Need to know both volume (capacity) and height (inches) of both
Capacity		Height
F		FH
D		DH
P		PH
Height tells us where to set the floats.
Capacity tells us if the tank is large enough and if we are pumping the correct dose.


Dose Tank Capacity

Keep the pump submerged...

Tank Capacity

20.5 gal/in e
<
<
____________ d
369 gal 18" $




Dose Tank Capacity

Total Dose = Dose to SAF + Drainback

Tank Capacity
20.5 gal/in

—

)

\ [

&

369 gal




Dose Volume

Dose to soil absorption field

Flood dosed | DDF

Subsurface trench | DDF or /s DDF
pressure distribution |Dependent upon SLR

Elevated sand mound

I
pressure distribution 2

Dependent upon product

Sandlined system |, ced (113, 1/6, | DDF)

Drainback
Length of pipe X gallons/inch
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Presentation Notes
SLS = pump assisted (only to overcome elevation) 


Dose Tank Capacity

Total Dose = Dose to SAF + Drainback
450 gal 28 gal

Tank Capacity
20.5 gal/in —

478 gal

369 gal




Dose Tank Capacity
High Water Alarm

Tank Capacity
20.5 gal/in —

123 gal

478 gal

369 gal




Dose Tank Capacity

Reserve Capacity

Tank Capacity
20.5 gallin —

ﬂ 30gal 1.97}

6”4 *

48.8" 47.3"

23.3"

al
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NOT TO SCALE
4” reserve capacity - requirement


Lag Float

RM SERVILL)

RAUE RV

| T R

5" LIQUID COOLING
FOR F*UMF
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Why would you need a lag float?  For multiple pumps.
Alarm and lag can be combined.


Dose Tank Capacity
Lag Float

Tank Capacity §

20.5 gal/in

ALARM L

ON 1) t .
A
OFF | s




Dose Tank Capacity

Lag Float

Tank Capacity
20.5 gal/in

LAG

ALARM "
ON T
A
OFF | s
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Alarm and lag can be combined.


Dose Tank Sizing

Nn=e Tank Details Dose Tank Calculated Elevations
G al | on S/l NC h i [gallansfinch] Tan k FI oor : (feet)
Pmma bank neashla nonaine | 0 fgallans) "Off" Float: oo |(Feet)
Pum P Hel 0 ht . [inches] "On" FIE:-Elt:| sorvi |(Fet) Float
Drainback Vol (galons) sarm s () Gattings
Dose Vo | ume [gallonz) Lag FI|::-E|t:| O | (et
Invert of inlet (feet)

] . . L s e ] IT - - q ]
MNote: Dozevolumeisl LALAE TOF TIOhe wwrses spsusins, o0 Lo gone see e DEE EOQNG MOoUNGE, L OF .._.l'r—l LiLalm IOwr

subsurfoce pressure distribution and see specific manuwal for sand lined systems

"0 to Mon” = (OB - O 0 |[gallons)
Blarm [Mon” to alarm): [inzhes]
Freeboard [alarm tolag): [inches] I n C h eS b etween ﬂ O -
Lag [lag toinert]: [inches]
Total required capacity:] 0 |[gallans) Dose Tank Adequately 51

-




Effluent Pump

Section 73 of the rule
Effluent pump

Not a grinder or sump pump
Sewage pump!

Pump must fit the system
Flow

Total Dynamic Head
Multiple pumps required for DDF over 750 gpd

[ TJos= Tank Pumpls) i$iisc stz C T T 1 su
Pump #1MFgr: | Pump #1Madel: |
TOH: | [Feet] Flow: | [gpm]
" Pump #2 Mfar: | Pump #2 Model: |
TOH: | [Feet] Flaomw: | [gpm]
" Pump #3 Mfar: | Pump #3 Model: |
TOH: | [Feet] Flow: | [gpm]
" Pump #d4 Mfar: | Pump #d4 Model: |
TOH: [Feet] Flaomw: | [gpm]

" — mealiioda e ropaead B DD P o
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Presentation Notes
TDH – Comm staff run through spreadsheet


Design Flexibility

Multiple Pumps Pump 2 Pump 1
Common Force Main

Dose volume = | DDF

Separate Force Main
Dose volume = |/X DDF to each SAF

Pump A

Pump B

Where X = the numberof SAFs designed



Sizing the Effluent Pump

System flow
Flood Dosed

Table VIII - Required Effluent Pump Discharge Rates for Subsurface Trench Flood Dosed On-site Sewage

Systems
Design Daily Flow Discharge Rate in Gallons per Minute

150-299 30-35
300-449 . 3035
150599 Pump run time T
600-749 10-15 minutes 30-60
750-899 38-75

900+ 45-90

Pressure Distribution

Total number X Perforation
of perforations Discharge Rate
Perforation Discharge Rate is dependent upon residual head required

3’ residual head — 1.28 gpm per %" hole
2.5 residual head — 1.17 gpm per ¥4" hole


Presenter
Presentation Notes
We want to see these numbers!


Total Dynamic Head

Flood Dosed Pressure Distribution

(or pump assisted) (subsurface or elevated)

Static Head Static Head
Pump off to highest Pump off to highest elev.

elevation Friction Loss

Friction Loss Length, diameter of EFM

Length, diameter of Fittings
effluent force main Other?

Equival I h of .
quivalent length o Residual Head

fittings

Other? ESM — 3

Sub PD -25 or 3




idual Pressure

Res




Table XI - Plasfic Pipe Fitti Friction I Equivalent Length of Straight Pipe (f.)*
Fitting: 3" 4"
90° elbow, standard 11.1 13.1
° ° 90° elbow, long swe a b I e 79 12.0
45° elbow, standard 4.0 5.1
Friction Loss == |
Tee Flow (branch flc 16.0 22.0
Gate Valve A I S R = B ) 2.0 30
Male Female adapter [ 20 [ 28 [ 35 ] a5 | 355 6.5 90
*Assigned values. Other values for friction loss may be used if documentation from the pipe manufacturer is
Table X - Friction Losses in Plastic Pipe (per 100 feet of pipe) provided with the plan submittal
Pipe Diameter. Flow (gpm), Velocity (v)2, and Friction Loss Head (Hi)1
Flow
(gpm) 1" 15" 1 e 2" 3" 4"

Q v H: v H; v H: v H; v : v H: v H: hd
elocity 2-5 fps
0.74 | 038 | 043 | 0.10

1
2
3 1.11 | 078 | 064 | 021 [ 047 | 010
4 149 | 131 | 086 | 035 [ 0.63 | 016

5 | 186 | 192 | 1.07 | 052 | 0.79 | 024 . .

6 | 223|270] 120 [ 071 [ 095 | 033|057 010 E u Iva I e nt Le n th Of I e
8 | 207|459 | 172 | 1.19 | 1.26 | 056 | 0.7 | 047

10 | 371690215 1.78 [ 158 | 083 | 096 | 025 | 067 | 011

15 | 557 | 147 | 322 | 3.76 | 237 | 174 | 143 | 052 | 1.01 | 0.22

37 . °
20 [ 743 | 252 1429|642 | 316|295 | 191 | 87 [ 134 | 037 | 087 | 0.13
25 [ 928 | 386 | 537 | 974 | 394 | 446 | 230 120 | 168 | 054 | 109 | 0.19 O r I I n S
30 add [1za a7zl ey TrerlTier T Tn7a T i2n | 026
33 035 ) 088 | 010

— Tabl =258« Effluent force main must

70 - | 125 1.76 | 033
80 1.59 | 202 | 042 ° °
90 860 | 143 | 6.03 | 583 | 391 | 1.99 | 227 [ 0.52
100 6.70 | 713 | 434 | 242 | 252 | 0.63 ’
125 838 | 109 543 | 372 | 315 | 096
150 651 | 516 [ 3.78 | 1.34
175 760 | 690 [ 441 | 1.79 ®
elow the frost line
225 5.67 | 2.84 i
250 6.30 | 3.37
275 6.93 | 413 Table IX - Frost Penstrations in Indiana (in inches)
300 7.56 | 487 Adams 60  |Franklin 48 |Lawrence 48 [Rush 54
325 210 [ 570 Allen 60 Fulton 60 |Madison 60 St. Joseph 60
B B . . P Barthol v 48 Gibs 42 M 54 S 36
! This fisure is based on flows for PVC Schedule 40 pipe (flow coefficient: C-1350). Other values for friction loss B::mnmn“ 50 G_m:n 54 Mﬁ,oh‘;_u 50 ngrm_ 54
T SRR IEPIENNI - | Calculations using Blackford 60  |Greene 54 |Martin 48 |Spencer 36
the Hazen-Williams equation may be used if provided with the plan submittal Boone 54  |Hamilton 54 |Miami 60 |Starke 60
“ Flow velocity nmst be at least 2 fps; flow velocities above 5 fps should be avoided. Brown 60
Carroll 34
Cass 42
Clark 60
Clay 60
Clintos 48
Crawfi 36
Davies 60
Dearbe 60
Decatu 60
Delalb 60 Jennings 48 |Pike 42 Warren 60
Delaware 60 Johnson 54 |Porter 60 Warrick 36
Dubois 42 Enox 48 |Posey 42 Washington 36
Elkhar; &9 Eoscinsko 60 |Pulaski 60 Wayne 54
Fayctie a4 LaGrange 60 |Putpam 54 Wells 60
Floyd 36 Lake 60 |Randolph 54 White 60
i F<11 T nDmato &N Divmlmer AQ Tt lmnr &N
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Comm staff allow up to 6 fps


Pump Curve

i 2 PUMP PERFORMANCE CURVE
MODEL 151/152/153

J = Plot

iy \ v TDH
N < v'Flow
: \\\\\\ vDesign Point
: | AN v'Operating Point
=~ §- 20 L \\l

Operating Point

_/ ™ | ™| ™|
* 711 Design Point
— e el
| R I N
|

An £n 60 70 a0

ol B 0 100
GALLONS 36 gpm | I I

UTERS 5 45 s 00 240 280 320 360
FLOW PER MINUTE




Pump Curves and System Curves

Head

P
Um 0 Cu,-'/

ewéaﬂc

Flow

N

The pump performs most

efficiently in the middle |/3
of the performance curve

The point of
intersection of
the two curves is
where the pump
will operate in the
system.




Pump Curves and System Curves

Head

Flow

The pump
needs to
work
efficiently
within the
parameters
required by
the system



Pump Curves and System Curves

Modification of the system design

P
Um 0 Cu,-'/
e

Increasing
static head

Head

System Curve
Static head

Flow




Pump Curves and System Curves

Modification of the system design

P
Um 0 Cu,-'/
e

Increasing
static head

Head

System Curve

Static head

Flow




Pump Curves and System Curves

Modification of the system design

Head

P
Um 0 Cu,',
e

Flow

Increasing
friction loss



Pump Curves and System Curves

Modification of the system design

Head

P
Um 0 Cu,-'/
e

gystem Cufve \

Flow

Increasing
friction loss

Decrease
effluent
force main
diameter

Increase
length of
effluent
force main
or number
of fittings



Pump Sizing Tools

Manufacturer’s Pump Sizing Spreadsheets

St. Joseph County Pump Sizing
Spreadsheets

Sewage and Sump Pump Manufacturer’s
Association (SSPMA)

IEHA Wastewater Management
Committee guidance document and

worksheets



Guidance Documents and Worksheets

Product of IEHA WWMC

Guidance Documents
Effluent pump sizing (pg |-6)
Dose tank sizing (pg 8)

Worksheets

Effluent Pump (pg 7)
Dose Tank (pg 9)

Available on the website (www.iehaind.org)
Based on requirements of 410 |AC 6-8.3
Incorporates best practices

Sizing must be compliant with the rule and any
local ordinances.



http://www.iehaind.org/

IEHA WWMC guidance

| Indiana Environmentsl Health Associstion
Wastewster Management Committes
] http:iiehaind. orgWMCGuidance htm

Residential Onsite Sewage Systems
Effluent Pump and Dose Tank Sizing Guidance Document

This document provides assistance on sizing =fflu=nt pumps and dosing tanks bas=d on the requiremeantsin
Rule 410 1AC §-8.3. The guidance inasrporates best practices as determined by the IEHA WWM L. Effluant
pump and dose tank sizing must be in compliance with the rule and local ardinancas. Questions on sizing
requirements o system companents should be directed to the local health department having jurisdiction
awer the project.

There are diffarences betweean szing an 2ffluent pump for a flood-dosed system, an 2levated sand mouwnd
pressure distribution system and a subsurface trench pressure distribution system. These differences are

nated in bold where applicable. The letters and numbersin the sactions arrespond tothe sections of the
pump and dose tank szing workshests.

& Cartsin system parametars must b2 known prior to sizing an = fluent pump for the spotem.

1.
2.

5.
&.

The number of bedrooms and bedroom equivalents. See3ections & and 7 of the rule for definitions.
Dietermine the Design D3ily Flow of the system wsing the number of bedrooms and beadroom

aguiyalants in the home.
||=EIEIF= {Numbeer of bedrooms & bedroom equivalents) X 150 zallons per day ||

. The syst=m type and sail absarpticn fizld size {in square feet and finzal f2=t).
. The =ffluant force main diameter, in inchas.

a. [For subsurface trench flood dosed systems, the minimum inside diameter of the =ffleent foree
main is 17 and the maximwm insde diameter is 47,

k. Forezlevsted sand mouwnd and subsurface presoure dictribution systemes, the minimum inside
diameter of the =ffluent force main is 137 and the masimuom inside diameteris 47,

The total length of the 2ffluent force main. in fe=t.

The l=ngth of the =fluent foree main that drains back to the dasing tank. This will ke O the =fflu=nt

force m@in drains to the soil absorption fizld {not recommended for pressure distribution systems].

B. Detzrmine therequired pump discharge rat=

1.

Subswrfsce Trench Flood Dosed Systeme, use Table Vil below from Rule 4100140 §-8 3-78E).
Tabde VIl - Required Effluent Pump Discharge Rates for Subsurface Trench Flood
Dosed Onsite Sewage Systems
Number of Badrooms Discharge Rate in Gallons per Minuts
1 30
2z 30
3 30-45
4 30-60
5 38-75
& 45-90

For systems with a range of acceptable flow rates in Table Vi, t is reocmmendad to choosea flowraz
iin the middl= of tha accaptable range. This will accommodate an inorease or decreaseiin desizn flow
rate if othar system parameters dictate 2 neaaded [35RE=

e lau R R0t P ) Doxs 1 -0




IEHA WWMC guidance

County - Residential Onsite Sewage System Pump Sizing Worksheet

County - Residential Onsite Sewage Dose Tank Sizing Worksheet

[Projectmame | [ Desiznar | |
[ Project addresz | [oat= | |
Dose Tank Manufacturer
Dose Tank Material |chec ans) | Concrete | | Poly/Plastic | | Fiberglass
Dose Tank Liquid Volume (gal.) gal.
Dase Tank Capacity (G/1) gal.fin.

Attach a manufacturer specific cross sectional view of the dosing tank, depicting float settings,

‘*t' this worksheet as part of the plan submittal,

Project Name Desizner
Project Address Date
A System Information
&, Numb-=r of Bedrooms and Beadroom Equivalants ER & Equiv.
2. Design Daily Flow opd
Subsurface Flood Dosed S0il Absorption Area T.quilr: t
inza
B Dnsit=
szregate Bed e
Systam Typs :’“rli_ s:|u=r-
and Size Elevated Sand Maund N“‘t_"_‘“ — f‘f"&
Icheck syst=m Pressure Distribution umcer of latera atera
1'._\. . :n:ll Perforationslateral perforations
fres - - Taotal perforations perforations
include sizing —
information] Subsurfece Presure SAF Area squir:.f==t
Distril:uti:-n T 5ail Loading Ratz spdS R
Taotal perforations perforations
dia EFfluent Force Main Diameter inches
B Efflu=nt Force Main Length famt
. L=nzth of =fflusnt force main that drains to doss tank fa=t
B Pump Discharze Rate =pm

. Total Dose Volume Caloulation

1 DDF for FD | & PDywith SLR«<1.20)

- Das= Valume taS4F & | % DDF for ESM |8 PD with SLA=13)
2 Drainback Volume |use AG length] - 0 if EFM drains to SAF

B Total Dose Volume (C1 +C2) mallons
I\ Total Dynamic Head Calculation

A Static Head ft. | Elewation difference

2. | Type mnd Sips of Fitting | Wumbsr of Fittings

Equrssb=nt Langzth per fitting

Equrrsbent Length

X

X

X

X

. Total Equivalent Length of Fittings | sum aguivalent lansths from abows)

. Total Equivalent Lansth of Force Main for Friction Lowes |AS + D23}

«a Friction Lass {use lengthin D2k) ft. In total 2quivalent lzngth of EFM
. 0" in FD Syst=ms. 37 in E5M Systems and
3. Dzsign Head ft. 25-3"iin Subsurface Pressure Distribution
s Total Dynamic Head {D1 +D2< + D3} o=t
E. Pump S=l=ction {attach | M:nufacturzrl
pump performance arve ) M,::Izll
LHD Ravizwer Diat= of Review

O Approwed O Mot Approved

¥

Diose Tank Sizing - Capacity Chart
Height [in) Tank Volume [gal)
Pump & Pedestal Submersion [P} | PH in. PV gzl |
Total Dose (D) OH in. || DW gzl |
Freeboard [F) Alzrm . !n. - £l |
Resarve RH in. RV 23 |
Total [P+ D+F)** in. gal. |

"ENOTE: The sum of the haights and the sum of the volumas must be less than or aqual to tha tank O
capacity as identifizd on the manufacturer's oross section. A manufacturer’s oross section view must be
submitted with the installation plan.

It is very important that the systam be installed in 3 manner thatis consistent with the desizn.  the dos=
tank andfor the effluent pump spedfizdin the plan submittal is not the same aswhat is going to be
installed at the site, revised dose tank and/or effluent pump information must be submitted in writing. by
the system designer, to the local health department. The local health departme nt must approve the
desizgn changes bafors installation.

EeE 3 =Tark Cazecly (gal/ie]




Flood Dosed Example

WELCOME TO THE OFFICIAL SITE FOR ST. JOSEPH COUNTY INDIANA

T o - ¢

. . " e i e
- o

2 -_-.‘._'u F‘H-dd

s,

Residential Septic Pump Spreadsheets
Nursing

Introduction & Overview

Food Services Brief Instructions

Spreadsheets & Requirements for use in St. Joseph County
Spreadsheets for Other Counties

Environmental Help for Spreadsheets

Emergency Prep.

Health Education Introduction & Overview

These spreadsheets are available to the public for the purpose of checking a septic
Pandemic Influenza pump design for compliance with 210 [AC 6-8.3. They are not to be used as a
designer's scle design resource. Also, pump manufacturers will size pumps for free,
but they do not venfy that a septic design complies with |AC 6-8.3 requirements.
Other Services Therefore. these spreadsheets were created as a free tool for designers and
regulators to venfy code compliance.

Vital Records

H.5. Assessment

The spreadsheets utilize an accurate method, the Operating Point Method, to check
pump design. With a few minutes of input, the spreadsheets automatically: calculate
the pump and system's operating point, check that operating point for compliance
with IAC 6-3.3 as well as general engineering principles, and offer tips to remedy
failed compliance. The spreadsheets vield precise results, while saving time.

Additional Links

Helpful videos which explain the spreadsheets:

http://www.stjosephcountyindiana.com/
departments/sichd/spreadsheets.htm




St. Joseph pump spreadsheet

Hold Harmless Agreement

This spreadsheet may be used to check the engineering design of a previously designed residential
septic pump to a gravity absorption system. By using this spreadsheet, the user agrees to take full
responsibility for the input, output, consequential conclusions and will hold harmless St. Joseph
County and any affiliates thereof of any liability. This spreadsheet is not intended to be used as a
dosing pump design spreadsheet, but rather is intended to check the suitability of the design for
compliance to IAC 6-8.3 code & methodology.

Does the User agree to the aforementioned statement NO If "YES", type name below:
& release St. Joseph County of and & all liability? Alice quinn|

BRIEF INSTRUCTIONS (See "Help" Worksheet for detailed instructions)

* The Hold Harmless Agreement must be accepted in order to use the spreadsheet.

* ALL cells in tan coloring MUST be filled out for the spreadsheet to perform correctly.

* Cells that are not colored tan are not editable.

* This spreadsheet should only be used to check a previously designed, single, dosing pump &
single forcemain to a gravity absorption field to verify if the pump meets IAC 6-8.3 code
requirements. This is not a comprehensive pump selection tool. See pump manufacturer
representative for help selecting the best pump.

*The Item Numbers on the "Design Check" worksheet correspond to the Item Numbers on the
"Help" worksheet.

* Quick Tip - If an operating point is too far to the right of the middle of the pump curve, then
consider decreasing the forcemain size or selecting a smaller Hp pump.




St. Joseph pump spreadsheet

Property Address: Permit #

123 Main, Anytown, IN 1234

INPUT DATA FROM PREVIOUS DESIGN

1. Select the previously designed dosing pump. If the pump is not on the list, then select "other" as the make and
maodel and manually fill out the "Other Pump Curve” table to the right.

Make: Barnes | MDdE|Z|5P33
2. Fill out previously designed force main geometry below:
Force Main Diameter (in): 2
Horizontal Length of Force Main (ft): 57
Wertical Length of Force Main® (ft): 3.50
Pump Off Elevation (ft): 987.60
Fump On Elevation (ft): 289.36
Top of Pump Elevation (ft): a87.50
Highest Elevation of Force Main (ft): 94 40
Where does Force Main drain after dose? Dose Tank

3. Fill out previously designed force main fitting schedule table below. The table assumes the fitting is same size of
the force main. If custom fitting/equivalent lengths are desired, then select "Other” under fitting type:

N-l:r.-trf Equn.i. L_Ehgth '‘Other’ Fitting Type Other' Equiv. Length
Fittings |per Fitting(ft) per Fitting(ft)

90°Elbow,5td Sharp Inside Rad, 3 8.6
45* Elbow, Standard 2 2.6

Type of Fitting

Other 1 0.5 Pressure Filter 0.5

0.0
0.0




St. Joseph pump spreadsheet

3. Fill out previously designed force main fitting schedule table below. The table assumes the fitting is same size of
the force main. If custom fitting/equivalent lengths are desired, then select "Other” under fitting type:

Type of Fitting No. of Fquiv. Length '‘Other’ Fitting Type ‘Other’ Equiv. Length
Fittings |per Fitting(ft) per Fitting(ft)
90°Elbow,5td Sharp Inside Rad. 3 8.6
45" Elbow, Standard 2 26
Other 1 0.5 Pressure Filter 0.5
0.0
0.0
Total Equivalent Length of Straight Pipe Due to Fitting Friction Losses (ft) = 31.5
4, Describe the dosing tank geometry:  |Ave. Gal./In. Ave. Gal finch =[21.8
5. How many bedrooms does the pump serve? DDF = Enter Gallons to Right = 450
6. Is the Pump Curve [shown below]) current with the manufacturer's website? And is the Response
curve not excessively wavey? And is the R® value {shown on graph) greater than 0.977? See "ES' to all 2
"Help" tab for detailed explanation. Questions
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Joseph pump spreadsheet

Il R R
AMNALYSIS
35 ———
s System Curve B PumpCurve o
30 B
o P
=
25 S
e T
— "".
£ 20 S iy
g S
- 15 =
.
— = = "‘\
5 -
0
0.0 10.0 20.0 30.0 40.0 50.0 60.0
Flow Rate, 0 [GPM)
Pump & System Curves
Fump Head (ft) 30.2 22.1 17.1 12.8 10.6 8.3 5.2
System Head (ft) 6.8 7.6 8.5 9.3 9.8 10.3 11.1
Flow Rate (gpm) 0.0 20.0 29.8 37.6 414 45.0 45.8

7. Operating Point

Q(GPM) = 42.4

Head (ft) = 10.0




St. Joseph pump spreadsheet

IAC 6-8.3 CHECK - DOSING PUMP & FORCEMAIN DESIGN TO GRAVITY ABSORBTION FIELD

Barnes SP33 CHECKED BY: Alice Quinn
8. Does the dosing pump apply DDF in one dose? YES Dose =|460gal | Req. Dose™® =|460gal
9. Does the dosing pump operate at a flow rate within Min. Required DDF (gpm) =|30
the required Daily Design Flow Rate? ulE Max. Required DDF (gpm) =45
10. Is the effluent velocity between 2-5 ft/s? YES Effluent Velocity (ft/s) =|4.33
11. Will the pump always be submerged? YES
12. Is effluent protected from freezing? YES

* The required dose is equal to the DDF (Daily Design Flow) to the soil absorption field (IAC 6-8.3-12) + the
drainback volume of force main, if applicable. See the "Help" page for more info.

GENERAL PUMP DESIGN CHEC

RED BY IAC-6-8.3 CODE)

13. Check for the position of the operating point

uestio e ]
within the pump performance curve. It should notbe Qnable Mimp operates within the middle
close to an extremety. %% of the performance curve (%)=|70%
14. Is the pump run time greater than 10 minutes? Pump run time (min) =|10.86

**These checks are rules of thumb. Please verify with manufacturer for recommendations.

TIPS

and/or elevation difference.

Move operating point to middle of curve by changing forcemain size, pump selection,




St. Joseph pump spreadsheet

Pros
Concerns

/ Brands of pumps plus

custom pump entry No wiggle room

Easily compare different (pressure

models or manufacturers distribution systems)
Checks for code compliance 3 spreadsheets for 3
Additional Engineering types of systems
checks Flood dose

Points out errors and Pressure Trench

rovides tips to correct
P P Elevated sand mound

Videos, help tabs, and visual
aids



Example 2

ESM
@ CLARUS QYL
Zoeller Company

Zoeller Family of Water Solutions Zoeller Family of Water Solutions

System Head Curve and Pump Selection Tool

www.clarusenvironmental.com
Design Tools
System and Pump Curve Generator



http://www.clarusenvironmental.com/

@ (CLArus

ZLoeller Company

Svstem Head Curve and Pump Selection Tool

@ JoeLLeR,

Static Haad Infarmatinn
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System / Pump Interaction Curves
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Clarus / Zoeller Pump Curve

Generator

Static Head Information
Static Head - elevation difference

from low water to outfall > feet
System high point above outfall? No
Friction Head Information

Pipe

How many different pipes in the :
system (not counting laterals)?

Fipe 1 Length 7 feet
Fipe 1 Size 2 inches
Pipe 1 Class SCH 40
Pipe 2 Length 57 feet
Pipe 2 Size 3 inches 50 % Total Flow
Pipe 2 Class SCH 40
Pressurized Laterals? Yes

How many are dosed at once? 4
Length of one lateral 36 feet
Size of lateral 1 1/4 inches
Class of lateral SCH 40




2 LARUS 2) JOELLER
( C ZLoeller Company

Svstem Head Curve and Pump Selection Tool
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Clarus / Zoeller Pump Curve Generator

Weep Hole
Add-in Friction
Multizone Valve
Pressure Filter

System Type
Residual Head
Orifice size and
number

Hazen-Williams
C Factor
Lateral Design
Mode

Fittings & Discharge Assemblies

Type Size Cluantity
a0 Elbow 2 inches 3
Tee (branch flow) 3 inches i
45 Elbow 3 inches 2

Special Friction Considerations

Weep Hale

Yes

Add-In Friction

10 % of Pipe Loss

Automatic Multizone Valve?

Mo

Fressure Filter?

Yes

100 % Total Flow

Operating Head Information

System Type

Low Pressure Pipe

Feqguired Pressure

3. feet

Mumber of Orifices

22

Size of Orifices

14 -

Factors and Coefficients

Hazen-Williams C Factor

Discharge Coefficient (Cd)

Lateral Design Mode




@ (CLArus

ZLoeller Company

Svstem Head Curve and Pump Selection Tool
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2 LARUS 2) JOELLER
( C ZLoeller Company

Svstem Head Curve and Pump Selection Tool
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Clarus / Zoeller Pump Curve Generator

Design Point Zoom In

|| MNOTE: THE DISPLAYED PUMP CURVES HAVE BEEN ADJUSTED TO ACCOUNT FOR THE EFFECT OF THE WEEP HOLE

Pump Selection 60 Hz Frequency Design Point
larus Environmental Pumps Operating Points 707 GPM
Clarus Pump 1 | @ 14.8' TDH
Clarus Pump 2 ~ Project Data
Flow Control Orifice? | T Project Mame: ISDH Designer Waorkshop Sample
Project Address  |Indiana Government Center North
oeller Pump Company Pumps 100 N. Senate Ave.
oeller Pump 1 270/4270, 1hp, 60Hz 73.1 GPM @ 15.4° Indianapalis, IN 46204

oeller Pump 2 161/4161, 0.5hp, 60Hz 79.9 GPFM @ 17.2 Contact Info: Alice Quinn

317-518-4388
alquinni@isdh.in.gov

Pick the pump(s) Project Info
and Notes



Head (feet)

Clarus / Zoeller Pump Curve Generator

System/ Pump Interaction Curves
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Clarus / Zoeller Pump Curve Generator

Pros
Multiple force main sizes Concerns
Easily compare 4 different pumps Only 2 brands of
Adds in losses for weep hole pumps (Clarus and
Variable Hazen-Williams C ZLoeller)

factor
Does not check

Checks flow deviation along velocity

lateral
Entry for “wiggle” room

| spreadsheet for multiple
system types

Allows for use of other
discharge assemblies (Spider
valve, multizone valve, etc.)



Resources

www.lehaind.orqg
Indiana Environmental Health Association
Wastewater Management Committee

http://www.stjosephcountyindiana.com/
departments/sjchd/spreadsheets.htm

www.clarusenvironmental.com
Design Tools
System and Pump Curve Generator



http://www.clarusenvironmental.com/
http://www.iehaind.org/
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