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(landslope greater than 1%)
i.. Dow-i-,slope absor-yiion -w-irjth = absorPtior-r -w-itith (F)

minus rock layer width (D2)

t,/ _nft-

2. Calculate mound size
UPSLOPE
a. Depth of dean sand fill at upslope eCge of
rock la;rer = 3 ft rrúnr:s th-e distance to reshicting layer (C1)

3 ft-_J_ft - 2- ft
b. Mound height at the upslope edge of rock
layer = depth of dean sand for separation (Gza)
at upslope edge plus depth of rock layer (1 ft)

Topsoil

plus depth of cover (1

> ft+1ft+1ft=
ft)

D-34: SLOPE MU U-TIPLIER TABLE

Tôb¡ L6gth (C2k)-lt

ft
c. berm multiplier based on land slope

(seefgure D-34)
d. Upslope width = berm multiplier (G2c) x

fr
DOIAAISLOPE
e. Drop in elevation = rock layer width (D2) x
percent landslope (C5) - 100^ 

/ 0 nx ?- To:1oo = ,> ft
f. Downslope mound height = depth of clean
sand for slope difference (G2e) at downslope

- -iõct èZlgeÞlusEe mo-üäit height ät the
uoslooe'r{ '

h. Downslope width = downslope multiplier
(G2g) times downslope mound height (G2f)

4, }Sx 4"> tr= J{ tt

edge of rock layêi
ft+ 2- ft-

t'"'q.Ë'ï._ bermmultiplier based on percent land slc^
(seefigure D-34)

)

i. Select the greater of G2h as the
downslope width
j. Total mound width is the sum of upslooe
width (G2d) width plus rock layer rvidth

I
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4
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iepantior¡--$
Reú<ring byc

Rù.L Wid

tànd
Slooe
in 4.

I,PSLOPE
multiolicrs for v¡rious

élopc ratios

DOWNSLOPE
nulliolier for v¡rious

sL¡re ratios

3:1 4:1 5:l 6:1 7:l 8:1 1.1 ¡!'l 5:-l 6:1 7:1

10

u
x2

0

1

2

J

4

5

6

7

I

I

3-0

L9l
Lgl
L7S

L6E

L6t

2.54

2-48

L42

2_%

2i1
226

L27

4-0

3.85

5-O

4-76

454

435

4,17

4.00

3.85

3J0

357

3.45

33}

323

3-t2

6.0

566

536

5.08

4.84

4-62

4.41

421

4.05

3.90

3-75

3.61

3.49

7-O

654

6.11

s-79

5.t6

5J9

4.*t

4:10

4-49

4Jl
4-72

3-95

3.8{t

8.0

7-!t

&90

6-4.5

106

S.TI

5.41

5.13

1J8

4-63

4./,.4

426

4.08

/frñ
3s7

3.45

933

3¿3

3.Ul

3-03

2.94

2-86

L7A

2-70

3.0

3-09

419

330

441

3-Ít

a66

3.80

495

4-11

429

4-44

4.69

4.0

4-77

4J4

4.r6

5-(x,

526

556

5.88

625

6-67

7.1,4

7_69

5-0

s26

556

5-88

62'5

6-67

7-14

7-69

833

9.O9

10-o0

1l-1t

ULsO

6.0

6J8

6-82

732

7.89

857

938

1034

1154

13.04

1S.00

1?.65

27.8

7-O

753

8-14

8.86

9-72

70-77

7L07

73-73

15.91

18.92

2?3t

30.43

43-75

435

gn".l
1uÌ,l RclcBed

widlh(D2)
L6Éth(De)

Þowrclope wîdù(@i)_ft

Upslope l^,îdrh(G2d)

Final Dimensions:
X

this work in accordance with applicable ordinances, rules and laws.

date)

I t I have completed

#)
,7



PRESSURE DISTRIBUTION SYSTEM

1. S¿lectnumber of perforated laterals 3

2. Selectperforation spacing = 3rt
3. Since perforations should not be placed closer than 1 foot to

the edge of the rock layer (see diágram), subtract 2 feet from
the rock layer length.

*-* -rr* =_Eþ_n
4- Detennine the number of spaces between perforations-

Divide the length (3) byperforarion spacing (2) and ¡otrnd
down to nearestwhole nrr¡nber.

Perforationspacing - 2 rt*76 ft= l2- spaces

5.

/ Z Waces + 7 = /3 perforarions/lateraì

6- A- Totalnusrber of perforations = perforations per lateral (5)
times nr¡rrber of laterals (1)

/2 perÍs/7atx 3 Ut: 37 perforations

B. Calculate the square footage per perforation.
Should be G10 sqftr/perf. Does not apply to at-grades-
Rockbed area = rock widtlr (ft) x rock lensth (fÐ/Ò rtx =-3Ê-2-sqft

Geotextile fabric

72"

9- ofrock

Perf
Perf

E-4: Moximum ollowoble numberol l/4-inch pelo¡olions
pel lolerd lo gruoronlee <10% dschorge vodolion

perlorofon

spocing

üeeD I inch 1.25 inch l-5 inch 20 inch

25
3.0

3.3

4_0

5.0

I
I
7

7

ó

u
t3

t2

il
l0

t8

t7

ló
t5

l4

28

26

25

73

n

E-ó: Ferfo¡olion Dischorge in gpm

heod
(feet)
l-oo

2.Ob

5-O

diometer

3t1 132 /a
o.tB

o.26

o.41

o.42

o.59

o.94

0.5ó

o.B0

1.26

o.74

ì.o4

ì.ó5
o Use l.O foot for sir¡gle-lom¡ty homes-
b Use 2.O feet for onythino elsé-

rÄ¡tltol,o LocalE) Âl o{l¡ (F pFE gJR€ Í¡S¡R|A'¡¡OÌ¡ SìSÎEM

Sizins 3/76' - t/4-
Spaciirg 1-5'- 5'

7.

SquTe footperperforation = Rockbed area -:- number of perfs (6)
}&> sqft- __ZLperfs = _J_sq*/perf

Deterrrine ragrrired flow rate by multiplpn8 the total nu:rrbe¡ of
perforations (64) by flow per perfora tion (see figure E-6)

î7? perrs* 37 gprnlperfs =2&,.1--sp^

If perforated lateral system is attacherl to manifoid pipe near
the center,lower diagram, perforated lateral length(3) and

lgb9. of perforationsper lateral (5) will be approximately one
half of that in step B- Using these valqes, select minimum
diameter for perforated lateral = / ç inches.

8.

9.
€b

vtft

.'M d @¡cÞ E!¡rru æ¡É8W4ttârMd iW

ú tr otú'tt

7

I have completed this work in accordance with applicable ordinances, rules and laws.I

#)74



Mound Sewage Treatment System Design lD No 4l

For: Brent Welk
Date: 7/6/2016

Designer Name: Enter Company Name
DRP: Enter Company DRP

MPCA License No:

Job Address.

62612 Osprey AY

Delivery, Soils, ønd S¡te Informøtíon Landslope:

Flow Rate: 450 GPD Percolation Rate:

Septic Tank I Capacity: 1250 Gal Restrict Layer Depth:

Septic Tank 2 Capacily: Gal Garbage Disposal:

Lift Station Capacity: 1000 Gal Raw Sewage Pump:

Legal Description;

Macville,

2

MPI

System Type:

Structure Type:

Construction Type:

Soil Texture:

Soil Structure:

Soil Structure Grade:

Standard

Residential

Existing

Silt Loam

Spheroidal

Moderate

%

12 In

No

No

Sy stem D e s ign Sp e c iJic atio ns

0.83

380

l0
38

Rock Volume

Absorbtion Width Ratio:

Absorbtion Width:

Minimum Mound'Width (Slopes less than 1%) OR
Minimum Downslope Width (Slopes 7%o or more):

Clean Sand Upslope:

Mound Height Upslope:

Upslope Berm Ratio:

Upslope Berm V/idth:

Elevation Drop:

Mound Height Downslope:

Downslope Berm Ratio:

Downslope Berm Width:

AcfualMound Width:

Actual Mound Length:

2

20 FrClean Sand SSF:

Rock Area:

Rockbed rù/idth:

Rockbed Length:

Cubic Feet:

Cubic Yards:

Tonnage:

Washed Sand Volume:

Fill Cover Volume:

Topsoil Volume:

Linear Loading Rate:

GPD / Sq Ft

Sq Ft

Ft

Ft

380

14

20

l0 Ft

24 In

4Ff
4Fr
l5 Fr

0.2 Ft

4,2 Fr

4Ft
18 Ft

43 Fr

68 Fr

t69

74

130

t2

Cu Yds

Cu. Yds

Cu. Yds

GPD / Ft

Pump Capacity

Number of Laterals:

Lateral Diameter:

Perforation Diameter:

Perforation Spacing:

Perforation Head:

Perforation GPM:

Perforations Per Lateral:

Maximum Perforations I Lateral:

Total Perforations:

Lateral Length:

Pump Capøcìty:

J

1.5

0.2s

J

I

0.74

l3

t7

39

36

28.9

In

In

Ft

Ft

Ft

Pump Head

Elevation Difference -

Pump to Discharge Point: 8 Ft

Total Pipe Length: 30 Ft

Pipe Diameter: 2 In

Friction Loss Per Foot: 1.7

Total Friction Loss: 0,6 Ft

Manifold Location: End

Tolal Hesd: 13.6 Ft

Ft

GPM

Commenls: Number of bedrooms: 3. Install under dry conditions. Verif, pump head before installing system.

LOCAL UNÌT OF GOVERNMENT: f] ePnOVeO ! AOOtnONeL TNFORMATTON NEEDED [ ¡ nesro.r WoRKSHEETS REeUIRED

Syslem Design, Page 1 of 1
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rEOT'EXTILE. CITOTU oa ru'cnuÈ oF Topsort, F,oR
,GRASS COVEIT

&-FEEr
DOWNSLOPE SAND,WIDTH

Å FEET
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---:J

FEET

UPSLoPE covs8;' IiirDTH

'il;i"'i{:

-.L J-

1' I 4
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Mound Sewage Treatment System Design lD No: 4l

For: Brent Welk
Date: 716/2016

Designer Name: Enter Company Name
DRP: Enter Company DRP

MPCA License No:

Job Address

62612 Osprey AY

Delivery, Soils, and Site Inþrmatíon Landslope:

Percolation Rate:

Restrict Layer Depth:

Garbage Disposal:

Raw Sewage Pump:

Legal Description.

Macville,

2

MPI

System Type:

Structure Type:

Construction Type:

Soil Texture:

Soil Structure:

Soil Structure Grade:

Standard

Residential

Existing

Silt Loam

Spheroidal

Moderate

%

Flow Rate:

Septic Tank I Capacity:

Septic Tank 2 Capacity:

Lift Station Capacity:

450

t250

1000

GPD

Gal

Gal

Gal

12 In

No

No

System Desìgn SpeciJìcøtions

Clean Sand SSF: 0.83 GPD / Sq Ft

Rock Area: 380 Sq Ft

Rockbed rù/idth: l0 Ft

Rockbed Length: 38 Ft

Rock Volume

Cubic Feet: 380

Cubic Yards: 14

Tonnage: 20

Absorbtion V/idth Ratio:

Absorbtion Width:

Minimum Mound Width (Slopes less than l%) OR
Minimum Downslope Width (Slopes l0lo or more):

Clean Sand Upslope:

Mound Height Upslope:

Upslope Berm Ratio:

Upslope Berm Width:

Elevation Drop:

Mound Height Downslope:

Downslope Berm Ratio:

Downslope Berm'Width:

ActualMound Width:

Actual Mound Length:

2

20 Fr

V/ashed Sand Volume: 169

Fill Cover Volume: 74

Topsoil Volume: 130

Linear Loading Rate: 12

Cu Yds

Cu. Yds

Cu. Yds

GPD / Ft

l0 Fr

24 In

4Ft
4Ft
15 Ft

0.2 Ft

4.2 Ft

4Ft
l8 Fr

43 Ft

68 Ft

Pump Capøcity

Number of Laterals:

Lateral Diameter:

Perforation Diameter:

Perforation Spacing:

Perforation Head:

Perforation GPM:

Perforations Per Lateral:

Maximum Perforations I Lateral:

Total Perforations:

Lateral Length:

Pump Capacþ:

J

1.5

0.25

I

0.74

l3

t7

39

36

28.9

In

In

Ft

Ft

Ft

Ft

GPM

Pump Heød

Elevation Difference -

Pump to Discharge Point: 8 Ft

Total Pipe Length: 30 Ft

Pipe Diameter: 2 In

Friction Loss Per Foot: 1.7

Total Friction Loss: 0.6 Ft

Manifold Location: End

Total Hesd: 13.6 Ft

Commenls: Number of bedrooms: 3. Install under dry conditions. Veri$z pump head before installing system.

! oesrcrl wORKSHEETS REeUIRED

System Design, Page 1 ofl

LOCAL UNÌT OF GOVERNMENT: ! nPnOVeO ! AOOITTONAL TNFORMATION NEEDED



MOUND DESIGN WORK SHEET Flows to 1200

:¡içi¿oFrirywiù
garþcdiÐo6d

Uquid opadty
'Ìriùûspoel&

lifiiñde
lr'unbøo[
Bcd¡oons

t500
2m0
1n0
Jfm

lt25
r500w
3000

2 crhs
3 r¡l
5s6

7.Ea9

A.âverâge Design FLOW

Estimated 4 ço gpd ßeefigure A-7)

or measured 

- 

x 1.5 (safety factor) =-

B. SEPTIC TANK Capacity

/ 0oô gallons kee fgnre C-1)

C. SOILS befer to síte eualuation)

1:

2.
3.

4.
5.

Depth to layer
Eepth of tests

Loa'ut
Percolation.rate mPi
Soil loading rate o sqftßeefgqre D-33)

Percent land slope L%

A-l: Eslimoled Sewoge Flows in Gollons per Doy

Closs lV
óffi

of lhe
voh,¡es
in lhe

Cklss l,
ll, or lll

columns.

Closs
25
3æ
s75
450
525
ó00
675

Clcss lll
t80
218
2ú
84
3s2
370
408

bedrooms
2
3
4
5
ó
7

I

Clgss I

3æ
M
ó00
7æ
900

r050
u00

| <12

120 MPI < ó

1.,.Multiply rock area (Dl)-by rock depth of 1 ft to get ctrbic
3ru - '- softx I ft = SÌD cuft

2. E}ivide cuft by 77 cuft/ clyd to get cubic yards
<8? . cuft -i 27 arydicuft= l¿/ cuyd

ROCK LAYER.DIMENSIONS

Ratë:

E. ROCKVOLUME

feet of

cuyd xI-4ton/cuyd = 2,O tons
3. cubic yards by 7.a to get weight of rocl< in tons

AbaorÈio
R¡¡io

tû

r.æ r-0()

N?Q
2.ño 6tìm3O
LtlttSillIÆ: sÍh

o5rfl lo4)
L6i1Sr¡r-c}.ftLo6q

S¡ttyCllrfÆm
o.45,16 to 60

5.00S¡IryQir
S¡fllYCftY

Cl¡w

u21ól ro I2O

Absorption width equals absorption ratio (See Figure D'33)
times rock layer width (D2)

F. SI1WAGE ABSORPTION VYIDTH

O ft-

a



Elevations and Slopes Report ID No: 41

Cuslome¡ Name.. Brent Welk

Date:

Site Address:

6261 2 Osprey AV

Macville,

Síte Elevøtíons

Tests By: Enter Company Name

DRP,. Enter Company DRp

MPCA License No:

Legal Desuiption:

Macville,

Benchmark: top of meter box Transit Reading: 3,42 Ft Elevation: 100 Ft

Description Reading (Ft) Elevation (Ft)

BM: top of meter box

ground at pole

drive way height

Ex slap

surface at tank

liquid level in tank

boring#2

Soil Boring One

center ofgarage grade area

3.42

8

6.08

6.83

9.17

lt.17

t0.25

9.23

8.55

r00

95.42

97.34

96,s9

94,25

92.25

93.17

94.19

94.87

Síte Slopes

Description Distance (Ft) Drop (Fr) Slope (%)

surface at tank to boring #2

drive way height to center ofgarage grade area

60

100

1.1

2.s

1.8

2.5

Elevations andSlopes, Page t oll

Bf-t
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.[, UMI" 5 HLHC'I. UN ljI((JUh,D UKh,

L. Determine pump capacity:
A. Gravify distribution

1. Minimr¡rt required discharge is 10 gprn

2. Maximum suggested discharge is 45 gpm. For other

establishments at least 10% greater than the water supply rate,
but no faste¡ than the rate at which effluent will flow out of the
distribution device.

B. Pressure distribution
See pressure distribution work sheet

From A or B Selected pump capacity. 2ß.1 gPm

2. Detenrrine pump head requirements:
A. Elevatior¡ difference between purnp and point of discharge?

-'/6 feet

B. Special head requirement? .(See Figure at ríght - Special Head Requirements)

C. Calculate Friction loss ptpe

1. Selectpipe diameter L

soil lreofment syslem
&

Ìotol

24. elevolion
difference

Special Head Requirements
Gravity Distiibutioñ
Pressure Distribution

0ft
5ft

E-9: FriclioriLoss in Ploslic Pipe

Per 100 feet
nominol

pipe diorneler
flow role 1.5" 2" 3"
qÞm

n
25

30
35

40

45

50

55

ó0

ó5

70

2.A7

3.73

5.23

ó.9ó

8.9ì

ì 
.l.07

13.4ó

0.73

ì.1I

@
2.06

2.64

3.28

3.99

4.76

5.ó0

ó.48

7.44

0.t ì

0..¡ó

o.23

0.s0
o.39

0.48

0.58

0.70

o.B2

0.95

t.09

2. Enter Figure E-9 with gpm (1A or B) and pipe diameter (C1)-

Read friction loss in feet per L00 feet frorrr Figure E-9

Fricrion Loss = /, < ft/7}}ftof pipe
3. Deternrine total pipe length from prrmp discturge to soil treatrnent

dissh¿¡gs point. Estimate by adding 25 percent lo pipe length for
fittit g loss. Total pipe lmgth times 7.25 = equivalent pipe length

E feetx1.25 = 37,5 feet
4. Calculate total friction loss by mufüplying friction loss (C2)

in ft/100 ft length
-+100 =

and divide by 100.

?7,ç
D- Total head required is the sum of elevation diffe¡ence (A), special

head tS and total friction loss (C4)

+ Krr
Total head: eet

3. Pump selection

A pu:rrp must be selected to deliver at least 3 C *^
(1.A' or B) with at least I < feet of total head (2D)

this u¡ork in accorda¡ce with applicable ordinances, rules and laws-I

te)

I have completed

/ Vu (ricense#)ture)

/o


