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MOUhID DESTG N WORK SHEET l¡- Flor¿ts tr to 1200 d)A, Ave rate Ðesign FLOW

B

Estimated 6CD gpd (see rtgtre A- j)
or measured -- x 1.5 (safe ty iactor) =_--
SEPTIC TANK Capacity

I cco gallons (see figure C-1)

C, SOII.S (refer to site eaaluatíon) c-r: Ta¡k C¡

1.

2.

3.

4.
5.

Depth to
Depth of
Texture

Liquid capocirv
with rlisposal&restricting layer =

tion tests =
feet
feef

d / sqtt (see fígure D-33)

lift inside

1500

?off)
t000

A- l: EstÍmoted Sewoge tlows in Gollons per Doy
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garbagc disposrl
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tm0*m-
2000

I t25
1500

n50
1000

Absorption width equals absorption rario (see Figure D-33)
himes rock layer width (D2)
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F. SEWAGE A.BSORPTION WIDTH

D. ROCK LAYER DIMENSIONS

1.

.t
¿-

3.

Mut average design florv (A) by 0.83 tg obtain required rock layer area'4fl1 
sqrr

Determine
gpd x 0.83 sqft/gpd -

rock layer width 0.83 s qft/gpd_x linear Loading Rate-'q"qQ 
ft0.83 sqft/gpd x d/ sqft

Length of rock layer area -+ width
Scls- sqft pr) +. / () ft CD2) -5Lrt

E. ROCKVOLUME

1. Multiply rock area (D1) by"rock depth of 1 ft to get cubic feet of rocksqftxlft=.6Cli cuft
2. Divide cuft by 27 cuft/ cuyd to get ctrbic yards

+ 27 cuyd/cuft = Il=5_ cuycl
yards by 7.a to ger y-qlghi of rock
x 1.4lon/ cuyd = l-C) rons

q'l\ cuft
3. Muiriptv cubic rn tons

cuyd

Mound LLR

42
<ó
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absorption vvidth (F)

ft- ft

2. Calculate mound size
UPSLOPE
a. Depth of dean sand fill
rock layer = 3 ft minr_rs fhe

at upslope edge of

3ft ---+l- ft
distance to restricting layer (C1)

ft

la
Moiurd height at the upslooe edge of rock D-34: sLoPE MULTIPLTER TABLE

/€r = depth of clean sand for separation (G2a)
at upslope edge plus depth of rock layer (1 ft)
plus depth of cover (1 ft)

ft+ lft+ 1ft= -3 rr
Upslope berm multiplier based on land slope

(seefígure D-34)
d. Upslope width = berm mul tiplier (G2c) x

To¡soil

---rt
AbRìfPLiON ÌY¡dth-.ffi

b.

x

lø"1

ça^d Torat Lengtlr fCzW 
"7O 

,,

ß€rtctinE t¡}!.

Hdh(c?¡|R\'c¡ Wid o2t

I

rn

l¡¡d lJPSTOPE
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slope ralios lot vånoùs
r¡lios
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4.9
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3.70

J57

3.45
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6.0
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3.95

4.11

429

4-48

{1.69

5.0

526

s56

5-8E

625

6.67

7-74

7.69

833

9-09

1o.00

1r.11

rz50

6.0

6-38

6.82

7l2

7.89

&57

938

t0J4

l1.5d

13.&l

15,00

77.65

21.43

526

4.O
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certify that I have t}rís.¡¡ork in accordance with applicable ordinances, rules and laws.



1

PR ESSU R. E Dì STRIBUTION SYSTEM

Se'lect nnmber of perfora ted laterajs

Select perforarion spacing = J fr

Geotextile fabric

Perf
Pe¡f 9ir-e 3/76" - t/4"

spacing 1.5'- S'

E-ó: Ferforollon Dischorge in gpm

perforotlon díomeler

-ô

4.

sinceperforations shor-rrd not be praced croser than 1 foot tothe edge of trre rock ìayer (see diJg;m), subhacr 2 feer f¡omthe rock layer length. ' o

i¡¡rã$;;;e¡¡ - 2 rt =!tf- rt

Deterrnine ft. rïlp:r of spaces beþveen perforations.Dirzide the lensth g) p1p.iforuriãn spacing (z) and rotmddown to nea¡cÏi whole nrrmbe¡.

A. Totalnr:mbe¡ of perforations = perforations per lateral (5)tinres numbe¡ of laterals (1) ¡

5.

6.

l'? P"rfs/Iatx .'3 fur= 5 I perforariors

perforation.
not apply to at_grades.

ck length (ft)
sqft

:\Y:;';;:îo * or P errs (6)

Deterrnine reg-ufued flow rate by multiplying the totar number ofperforations (6A.) by flow per perforaúo n (ãe fígure E_6)

*5 I . perfs x -;U*m/perfs = 57. ? olgprn

If latera-ls arc connected to headerpipe as shown on upper
ri¡ed late¡al diamete¡; ánter

(2) and number of perforations
reter for

o.74

1.O4

l.ó5

2.O

MÀÞIFOLO LO(ATÊO AI ËND OF PFESE DISIRIOUTION FEM

o
b

r(rÒ&rao 
^a< 

,ñ

Use 
.l.0 

foot for single-fomily homes.

--"¡.:!"H.ff iÍ,.s i,,;s iÍ 
"såis 

-'

7

B

9
{

@3aTte¡

9" of rock

E-4: Moxirnum numberollowode of l/4-inch perlorotions
lololerolpef t0%guoronlee vodqliondischorge

pelorolion

spocing

1.25 inch inch 20 inch

1Â

3.0

3.3

4.0

5.0

B

I
7

7

6

t4

l3
t2

ll
t0

l8

t7

ló

l5

l4

10

26

25

,1

22

1tB 7 /32
heod

2. 0b

5.O

0.l B

o.26

0,4t

o.42

0.59

o.94

0.5ó

0.80

1.26

Jt!l!

ñ.rÐrrrEd Értq 4

work in accordance with applicabre ordinanceg rures and raws.
certt$ that I Ìrave letedI

a te)
arure) Gr6 3 fticense #)



PUMP SEI,ECTION PROCEDURE
1. Detérrnine pump capacity;
A. Gravity distribution

1- Minimum required dìscharge is l0 gpm
2. Maximum suggested discharge is 45 gpm. For other

establishments atreastT}%greater than the water suppry rate,
but no faster than the rate at which efflr¡ent wil flow out of the
distribution device.

B. Pressure distribution
See pressure distríbution zuork sheet

From A or B Selected pump capacity, 38 gpm
2. Determine pump head requirements:
A' Flevation difference between pu-ûrp ancr point of discharge?

7 feet

B. Special head requirement? .(See Figtre nt ríght _ Specinl Heød Requirements)

--5--¡"et
C. Calculate Friction loss

1. Seiectpipe diameter

2. Enter Figure E-g with gpm (1A or B) and pipe diamerer (C1).
Read fücfion losrin lee.tper 100 feet from Figure E_9
Friction Loss = 

" 
-(p I ft/1.})ftof pipe

3. Detennine total pipe length from purnp disctrarge to soil heab:renr
discharge point- Estimate by adding 25 percent to pipe length for
fit-ting loss- Total pipe length times r.zs = equivarentpipe length
4tl teetx 1.2S = .3Õ feet

4. Calculate total füction loss by multiplying friction loss (C2)
in ftl100 fr bv
= .1. ú¿/.it

the

-1oo:_{9Q_rt
length (C3) and divide by 100

/10}ft x

inlet
pþe

elevation difference (A), special
friction loss (C4)

t+ "8 ft=

soilÍeolment syslem
&

lolol

24. elevofion
difference

D. Total head required is the srrm of
head requirements (B), and total

+

Total head: /å " 7 feet

Special Head Requirements

Pressure Distribution
0ft
5ft

Gravity

Fer ì00 feel
nominsl

pipe¡l&¡¡neler
t.5" v) 3"flow rofe

E-9: Ploslic

45

50

ó0

ó5

70

n
25

30

35

0.73

ì.t I
r.55

2.06

2.M
3.28

3.99

4.76

5.ó0

6.48

7.44

0.ì I

0.ró
o.23

0.30

0.39

0.48

0.58

o.70

o.82

0.9s

ì ì.07
13.4ó

2.47

3.73

5.23

6.96

8.9ì

3. Pump selection

A pump rnust be selected to deliver at least
(14 or B) with ai least /:1 feet of total head (2D)

o¡k in accordance rvith applicable o¡dìnances, rules and laws.certiftT that I have

(date)

I

--feØå*-(license 
#)



Determine area
A.

B. a¡e feet
x radius in feet

_3.74 x_ft x ft = _sqfrC. Get area from manufach:rer -- ..r,

e, therefo¡e multiply tlre area (1A, B or C)
inches p_er fool to calculate gallon per i_rrch
¡¡ = ol.\" / < gaìlon per inch

3. Calculate totaì ta¡k volume
A. Depth from l¡ottom of inlet pipe to ra¡rk bobtom f å _B' Total tank volume^= 

{egrh rr*" ¡otrã^ of i¡rrer pipããìãt botrom (3A) x garln (2)= 54 i" * åS"iJ sarlin= isq Z;;l'"= '" '-'
4' calculate gallons to cover pump (with 2-3 inches of wa ter covering pump)(Punp and block height lincfr)ì Z rnch) x gailon/inchLJ4-in+2 in) x il1. iSi^,/.':ly¡iä;"|äi"

DCSING CFIAIVTB ER SIZIÌYG

pumpoul volume

Legal Tank:
5A0 gallons or

700% the Daíty ftou
ot

Altematíng Pumps

I

I

t¡Jù

5.

!- ""g*-f

pump off
conTrol

olorm c
control

A.

B.

C.

6- ing totaì pumpout volume)
* gallinc\(2)
l/in= Q inch

7. Calculate volume for alarm (typicaJJy 2 to 3 inches)
Alarm depth (inch) x gaUo.,/lch (2Í= .X i, 

^'AS,f4atlin) =..5û 'à(Æal
B, over

+ ::&í-3åËi "j' 7#:ää j: fl ;'" "'¡rs 
a'] a rm

UW#æ,i;.llil7qï"',?*'="Sfl-rf ^

Recommended:
Calculate reserve capacity (TS% the daiiy flow)
Daily flow x .75 = 4$" x .TS = l$egatlons

inlel
pipe

pump on
conhol

Radius

À-l: t¡fünolad Sowoge flows h Gollonsper Doy

bedroonr¡

2

J
I¡l

5

ô

I
I

Clos

3m

ds
ffi
tfi
m
ilÌil
r2tD'

Ch$

n5

3C0

375

4f)

525

ffi
ó/5

Clo¡¡

t80

2t8

25ó

n4

$2

370

4m

fll Clos fV

ffi
ollhe

vofues

h lhe

Chsrl,

ll: orlll

cofuruu

E-20: Volume of Liquid in Pìpe

PþeDiameter

inrhes

Gailons perfoot

1

r.25

15(n
'¿5

J
4

0.045

0.078

0.11

0.17

m
0.38

0.66

in accc¡¡dance v,¡ith applicable o¡dinances, rules and laws.

date)

I this

-M3--(ticense#)

that I have

(signalLrre)
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DATE:
CLIENT:
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SHOW EXISTING OR PROPOSED

WATER WELLS WITHIN 1OO FT OF TREATMENT AREAS
PRESSURE WATER LINES WITHIN IO FT OF TREATMENT AREAS

STRUCTURES
ALL SOIL TREATMENT AREAS

E
D

LOT IMPROVEMENTS
ALL ISTS COMPONENTSl HORIZONTAL AND VERTICALREFERENCE

o

nlIl
ll
l
l
l
l

POINT OF SOIL BORINGS ü orREctoN oF sLopE
LOT EASEMENTS tr ALL LOT DIMENSIO¡ISI olsruReeo¡ COMPACTED AREAS

¡NDICATE ELEVATTONS

ELEVATION @ BOTTO

SITE PROTECTIOI'¡-LATHE AND RIBBoN EVERY 15 FT
ACCESS ROUTE FOR TANK MAINTENANCE

IEQUIRED SETBAGKS
RtrSTR

M OF BORING ORq'7STRUCTURES
OHWL

D pnopeRry LtNEs

)OMÀ4ENTS

)ESIGNER SIGNATURE
ICENSE# DATE

CTIVF I AYtrR
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Procnm

septic system Management pran for Mound systems
The goal of a sePfc system is to p,rotæt human heafth and the environment by properþ treating

wastewafer before returning it to the environment Your septic systeq is desiglåd to kill harnfi¡l
organisms and remove pol nts beforc the water is recyälea back into oo.-luko, s¡'eams andgroundwate,r-

identify the operation andmaintenance activities necessary to €nsure
c systøn- some of these activities must be performed þ you, the

However,rrisyouR*,n,^ïiilf*ffi#iååiå,*"-ï#Jffi li,rîåffiî,i.îJ;ffi i.f,rovider'
The University of Minnesota's Septíc SJrtem Awner's Guíde contains additional tips and

recorim€ndations designed to extend the effective life of your syste,m and save you money ove, tim".
Praper septfc s!ïtemdesignrinstalløÍog oÚefllÍon múnwintensnce mrøns safe and ctunwateil

Froperfy Orrner

UYl rßrslrt 0F lltì¡tEsorÀ

EXTENSION

&-
Property Address

Designer

System Installer

Servi ce Providerlvlaintainer

Property IÐ

License #

License# G6

Phone

P.ermitting Autlrority Phone

Permit # DaÉe Inspectod

's Gaide.The Septìc Slstqn Ownerts
including pumping inspection and

r Attach permit information, designer drawings and as-builts ofyour sysæm, if they are available.
o KeeÞ copies of all punping records and other maintenance and repair invoices with this documenL
e Review this document with your maintenance professional at each visit; discuss any changes in produet

use or watet-use appliances.

For a copy ofthe.gryab sWtem ow¡ter's Guide,catt 1-E00-87GE636orgo to htþ://shop.extension.¡man,edu/

htþ://septic.umn.edu

-l-
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Maintenance Log

Track maíntenance actívÌtìes here þr easy reference. See list of managernent tssl$ on page 2

Notes:

"r u;:d=.-ei;;J ii i.'l m-r t'espûnsiÞi-lify- to properly operate and. maintaìn the sewage treatment
3:-'stg¡¿ o-n this Ð,¡:tæeilj¿, ütiiizing f'he Management Plan. Ît reqviremenÈs in this Managenent p],an
a;ê not ;iìêt? T wilT proniptT-]¿ noEify tåe permiÈting authorìty and take necessa¡y corrective-?at::..-s 1ç T l:a=î'- ,r i'-cii .l-r¡stelJt.- u ,?!rree to adequately pr:ote,ct tÌ¡e reserye atea for f:uture use asâ su-ii tred,í;ment s¡,stea. "

Owner Date

Oxslre
Sewrce

Septic System Management Plon
for Mound Systems

@2006 Regents of ttre University oflvfinnesotra- All rights reserved. The Univerrity of Minnesota is an equal opportturity e¡luc¿tor ¿mti smpioyer
This materíal is available in alternative formats upon requosl Contact the Water Rãsouces Centc r, ø2-AZ+Sä1,. T?ic â'siis Suwagr
Treatment Program is delivered by tho Universiþr of Minnesota Extension Sorvicc and the Universiú uf ìviirurcsr:='iÈi:¿ i-¡¡r,rr;-: ,l:::¿,::.

EXTENSION

Âctivity I)ate accomptished

Checkfrequently:

Leaks: check for plumbing leaks

Soil treaÍnent area check for surfacing

Lint filter: check, clean ifneeded

Effluent screen: if owner-maintained

Check ønnually:

Water usage rate (monitor frequency_)

Caps: inspect, replace ifneeded

Water use appliances -revieÌv use

Other:

Date

-6-
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Septic System Management Plan
for Motmd Systems

U¡'i l vuRs lry oF MINNESoT¡\

Water-Use ^Á.ppliances and
Equipment in the Home

EXTENSION

Appliance Impacts on System ManagementTips

Garbage {isposal

. Uses additional water.

' Adds solids to the tank-
. Finely-ground solids may not settle.

Unsettled solids can exit the tank
and enter the soil treatment area.

" Use ofagarbage disposal isnot recommended.

- Minimize garbage disposal use. Compost instead.
. To prevent solids from exiting the tanþ have your

tank pumped more frequently.
. Add an eftluer¡t screen to your tank.

Washingmachine

' Washing several loads on one day
uses a lot of water and may overload
your system.

. Overloading your system may
prevent solids frorn settling out in
the tank Unse4fled solids can exit
the tank and enter the soil tsatment
area-

" Choose a front-loader or water-saving top-loader,
these rmits use less water than older models.

- Limit the addition of extra solids to your tank by
using a Iiquid or easily biodegradable detergents.

. Install a ling filter after the washer and an effluent
screen onyourtank-

' Wash only firll loads.

. Limit use of bleach-based detergents.

" Think even-spread yorn laundry loads
throughoutthe week.

2"d floor laundry
' The rapid speed of water entering

thetank may reduce performance-
. Install an effluent sqeen in the septic tank to

prwentt}ereleasc of excessive solids to the soil
treafunent area

' Be surethat you have adequato tank capacity.

Dishwasher

r Powdered and/or high-phosphorus
detergents can negatively impact the
performance of your tank and soil
Eeafrnent area-

' New models promote "no scrapingf'.
They have a garbage disposal inside-

. Use gel detergents. Powdered detergents may add
solids úo the tank.

. Use detergents that are low or no-phosphorus.

. Wash only full loads.

. Scr4pe your dishes anyways to keep undigested
solids out ofyour septic systern.

Grinderpurnp (in
home)

. Finely-ground solids may not settle.
Unsettled solids can exit the tank
and enter the soil treatnent area

. Expand septic tank capacity by a factor of 1.5.

. Include pump monitoring in yom maintenance
schedule to ensure thd it is working properly.

. Add an efluent screen.

Large bafhtub
(whírlpool)

. Largo volume ofwatermay
overload your system-

' HearT use ofbath oils and soaps can
impact biological activity in your
ta¡k and soil treatner¡t area

' Avoid using otheruraf€r-use appliances atthe
sametime- For example, don'twash clothes and
take a bath at the same time.

. Use oils, soaps, and cleaners in the bath or shower

Clean lYaterUses Impacts on System ManagenentTips

High-efficiency
furnace

. Drip may resultin frozen pipes
during coldweather.

. Re-route water into a sump pump or directly out
of the house. Do not ¡oute fi.¡rnace rechrge to
your septic system-

Water softener
Iron filter
Revorse osmosis

. Salt in recharge watcrmay affect
system performance-

. Recharge wder may hydraulically
overload lûe system-

. These sources produce water that is clean; clean
water should not go into your septic system.

. Reroute water from ürese sources to another
outlet such as a dry well or old d¡ainfield.

. When rtplacing consider using a demand-based
recharge vs. a time-based recharge.

. Check valves to ensme proper operation; have
unit serviced per manufacturer diroctions

Surf¿ce drainage
Footing drains

. Water from these sources u,ill likely
overloadthe system.

-5-
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Tn¡lrnenr
Procmn

Professional Management Tasks

that a ¡ztanper/maìntaíner performs to help ensure
als should refer to the O/M Manual þr detailed
ents. Call 800-322-8642 þr more detaíls.

a Written record provided to homeowner after each visit
Plum bing/Souree of Wastewater

o Review the 
]V1te1 Use Appliance Chart on Page 5 with homeowner. Discuss any changes in

water use and the impact those changes m ry have on tlre septic system_
tr Review water usage rates (if available) with homeowner.

Septic Tank/Pump Tanks
o Manhole lid. Ariser is recommended if the lid is not accessible from the ground surface. Insulate

the riser cover for frost protection.

tr Liquid level- Check to make sure the tank is not leaking. The liquid level should be level with the
et pipe, the tank may
pipe of the tanh the

be ponding in the drainfield.)
o InspectÌon pipes. Replace damaged caps.
tr BaffIes- Check_to make sure they are in place and attached and that inlet/outlet baffles are clear

of buildup or obstructions.

tr Efluent screen. check to make sure it is in place; clean per manufacturer recommendation.
tr Alann. Verift that the alarm works.
o scam and sludge. Measure scum and sludge in each tant<, pump if needed.

Pump

E Pwnp ønd controls. Check to make sure the pump and oontrols are operating correctþ.
o Purnp vault. Checkto make sure it is in place; clean per manufacturer recommendations.
B Alarm.Verifrthatthealarmworlcs. .,.

tr Drainback Checkto make sure it is operating properly.
o Event counter or nM time. Checkto see if there is an event counter or run time log for the punp.

If there is one, oalculate the water usage ate and compare to the anticipated average daily flow
listed on Page 4.

Soil Treatment Area
tr Inspection pþes. Check to make sure they are properly capped. Replace caps that are damaged.
tr Surfactng of eflIuent. Check for surfaced effluent or other signs ofproblems.
tr Lateralflushing. Chæklatoral distribution; if cleanouts exist, flush and clean as needed.
o Pondíng. Check for ponding. Excessive ponding in mounds indicates a þroblem.

All other components - inspect ¡s listed here:

EXTENSION

a
-J-
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Information on Your System

- -Cleanout

Manhole
lnspe.tion p¡pe * -

EXTENSION

C¡oss-section of mound

lnspecrion pipe- -

veger¿üon-----

malia

Topsoil----'--

Nakrral soil

l-foot sepÐrat¡on

.fo limiting condition

From tlosing <hamber.

Dwelling

Number of bedrooms:

System capacity/ design flow (g¡ld):

Anticipated average daily flow (epd):

Comments

In-home business? il/ What type?

Well Construction

WeIl depth (ft):

E¡ Cased well Casing depth:

E Other (specify):

Distance from septic

Is the well on the design drawing? y N

Septic Tanlt
One tank Tankvolumet / Q,0 0 gallons

Does tankhavetwo comparhnents? y N
Two tanks Tankvoh¿me: gallons

Tank is constmcted of C., n e rrp

Effluent Søeentype: /\/t
r4

o

o

o
Pump capaciy 3 "
Alarrn 

-V{vinrrl

a Pump Tank (r.fone)

cl Effiuent Pwnp type:

a

eYZae
gallons

GPM

¿/audible

rDiH // Feetofhead

Soil TreatmentArea

Mound area(length x width): 29 n x þft
Rock bed size (tength x width):_ft x c_'ft

Cleanouts or Inspection Ports

S urface Water Diversionstr

4
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Procrrn

Ifomeowner Menagement Tasks

These operation and maintenance actívíties are your responsíbility. use the chart on page 6 to track
your actívities-

Identify the service intervals recommended by your system designer and yotr local government.
The tank assessment for your system will be the shonesf interval õf thes" itr"" inteñah. your
pumper/maintainer will determine if your tank needs ûo be pumped.

lis¡vtþt¡y tr Vtrirsuh

O¡rorr=
Ecweae

System Designer:

Local Governmenf-

State Requirement:

Septíc System Àfanagement PIan
þr Mound Systems

UNrvensrry oF MlNNEsorA

check every_months
clreck t'lvery 36 months

check every ?6 mn¡fhc

My tank needs to be checked
every months

Seasonally or several times per year

o Lealís. Check (listen, looþ for leaks in toilets and dripping faucets- Repair leala promptly.
E¡ Surfacing sewage. Regularly check for wet or spongy soil around your soil featment area. If

surfaced sewage or strong odors are not oorrected by pumping the tank or füing broken caps, call
your service professional. Untreated sewage may make humans and aninals sick

tr Alarms. Alarms signal when there is a problem; contact your maintainer any time the alarm
signals.

u LÌntfilter.Ifyou have a lint frlter, check for lint buildup and clean when necessary.
tr Eflue-nt screett. If you ha-'.e an effluent screen, inspect a¡rd clean it ffice a year or per

manufacturer recommendations.

Annually

tr Water usage rate. A water meter can_ be used to monitor your average daily water use. Compare
your water usage rate to the design flow of your system (listed on the next page). Contact your
septic professional if your average daily flow over the coullse of a month äxceeds 70yo oi the
design flow for your system.

o Caps- Make sure that all caps and lids are intact and in place- Inspect for damaged caps at least
every fall. Fix or replace damaged caps before winter to help prevent freezing issues.

tr Water conditioning devíces. See Page 5 for a list of devices. When possible, program ttre recharge
ftequency based on water demand (gallons) rather than tîme (dayi). Rechigi;g too frequentþ
may negativeþ impact your septic system.

tr Review your water u:rage røfe. Review the Water Use Appliance cha¡t on page 5. Discuss any
major changes with your pumper/maintainer.

During e¡ch visit by a pumper/m¡intainer

tr Ask if your pumper/maintainer is licensed in Minnesota.
B Make sure that your pumper/maintainer services the tank through the manhole. (NOT though a 4"

or 6" diameter inspection port )
E¡ Ask your pumper/maintainer to accomplish the tasks listed on the professional Tasks on page 3.

EXTENSION
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