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B. SËI'jTIC TANK Capacity

/ODD g¿rllons (see iigure C-1)

tl. SOILS (refer to site e,'unluution)

1.. Depth to restricting layer =
2. Depth of percolation tests =3. Texrure_ Ctììq LDnyn

Percolation rate
Soil loading rate4.

5_ Percent land slope

l.5 feet
feet

sqft (see figute D-33)

Mirínun ljquid
Capoi¡t

Uqrrid capæityvith
gaùagc disposal

Uquid caparity
wiùdiÐosel&

lift i¡sirk

t500
æ00
3000

mPr

%

D. ROCK LAYER DIMENSIONS

1

E" ROCKVOLUME

F. SEWAGE AI]SORF'rION }VIDTH

Absrorption lvicìth equals absorptìon ratio (See FigLrre D-33)
times rock layer rviditr (D2)

q,--U-l---, -J-Þ-- rr = -â(¿-,IL rt

Multiply average design flow (A) by 0-83 to obtain required rock layer area
L\50 . gpd x 0,83 sqft/gpd - ÃÐ--,sqft

2. Determine rock layer width = 0.83 sqft/gpQ< Iinear Loading Rate
0.83 sqft/g¡rd x _lL 

--- 
gpdlsqfr = /O ft

3. Leneth of rock laver = area + lvidth =
aQL sqft(D1)+,O ft(o2)=5b rt

1" Multiply rock area (Dt) by rock cleplh of 1 ft io gei cubic feet of rock
ägg- sqftx 1 ft =.5ÞcL¡tl

2. Divicle cuft by 27 cuLt / cuyd
3ÞA- cufi -- 27 cuyd,/ ctr

3. NlçltrpJy cubic yarcls by 7.a n tons
,Ll - clryd x7.4ton/cuyd=

D-33: Absorplion lVirìlh Sizing Tnble
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> 120 MPI

-1f)<-t¿

<ó

fÒ. rh:* r;lr nn ,r db(r or Itdom¡ÊÉ

_5 00



wrdthrD2l
,o rL

I

t
I

2. Caiculate rnound size
UPSLOPE
a. Depth of dean sand fill at upslopc edge of
rock layer = 3 ft rninus the 'listance to restdcting
3ft- -1,5 

¡¡= l:5 ft
b. Mound height at the upslope edge of rock
layer = depth of clean sand for separation (Gza)
at upslope edge plus depth of rock layer (1 ft)
plus depth of cover (L ft)

I. q ft+ 1ft+ 1ft= 3 ,5 ft
c. Upslopeberm multiplier based on land slope
a" lLS ßee fgure D-34)

d. Upslope width = berm multiplier (G2c) x
uoslooe mound heisht lG2b):
T.t15 * 3.s ri='fä ' rt
DOWNSLOPE
e. Drop in elevation = rock layer width (D2) x
percent landsfópe (C5) -+ 100 .

Itcl ftx t[ %+100=,.1 ft
-Í.Dolvnslope mound height = depth of clean

sand fot slope difference (G2e) at downslope
-iõck'écfgêÞ¡usÌre inô-ünd' height ät the

upslope edge of rock layéï (G2b).{* rr;_Ls_rr= 3-q.
berm multiplìcr basecl orì percent lancl slc^

. (seefigure D-34)
h. Downslope width = downslope multiplier

height (G2Ð
arul

layer (Ci)

D-34; SLOPE MULTIPLIEII TÂ'I'LE

Innd
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{.0 5.0
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60
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DOWNSLOPE
muldolicr fo¡ v¡rious

slope ntios

6:l

6.0

6.3r

7.O

'1.51

8.0

7.t1

3.19 4J5 556 6.Ez 8.rt

3J0 454 5.88 7.J2 8J6

5.0

5¿6

4:1

4.0

4.1'¡

3.0

3,09

3.?0 1.54 5J6 Gll 6"9{'

157 1t3s 5,08 S,T) 6.{5

6-G\ o.tr {.84 s.{6 6.06

5

5

7

I
9

10

11

72

}st 5.00 6.6? 8.57 N.n

3,66 516 7-ll 938 1L0'.'

¡.80 5J6 7.69 1034 737t

a95 5.8t 8Jl 1l5l 15 9l

¿11 6.25 9.09 13.0{ 18 92

\67 3J3 ,4¡.00 4.62 5.19 lA
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236 2.94 3.ts 3.r0 43{l l.ó5

t31 2ß6 3.ïr 3.?5 
^.t2 

4.44 129 6.67 10.00 15.00 2333
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i. Select the gr"eater of G1 and C2h as the
clorvnslop c *i.j tt, _--19--lt
j. Total molmd wicith is the stun of upslope
n¡idth (G2d) wiclth plus rock layer wiclth
(D2) plus downslope widtlr (C2i)

-ËÁ:-;';-löI¡,"lLC_--r,= q I rt
k. Total mound lengtÌr is thc'sttrrt of upsiope widtir (Gzd)
plus rock layer len¡1th (D3) plr-rs upl;loprc wiclth ((;2d)',t,,r ðþ ti+Iâ, i,=(¡4 ïeet

Ù¿¡.v'
1..\\!,rIilÉ¡r¡ w,¿
--1 i-.-.rìarr-, rr v i rT ìt r({.) 
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g*^tl Aotal Lengt}l ,"r*r.5å u

that I have corrrplt:tecl this u'o¡k in acccr¡cl;r¡cc ,,vith applicable ordinances, ntles and laws.

'll x eA
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,i,;r,:,rr,rture) t A1 (license #) 4 ^ t tl -lL -(clate)



PERCENî SLOPE OF
ORIGINAIT SOfL

GtrOTEXTTLE. CLOTN

ü iN

MOUND CROS 5-5EC TION

lÞ-nr.* 0B ot,sïzn oF Rocr(BED a!_Fr.x 54 Fr.srz' oF sÀNDBÀsE

na rn'cHuË oF Topsorl. FoR'CRASS COVER

14 rNcuES otr sANDy LoÀl"t sott,
TAPtrRING To 6 INCHiisooo

9'' ROCI( BELOW DISTRIBUTIO

R
ED sorL

ÀcE

FEET
WIDTII OF ROCI(EtrD

.\c

'14 ouut
DOWNSLOPE SAND ¡¡1¡'¡¡1

t9_

PIPE

lì
INCHES otr SAND t ?€.-^^lCtlES OF SAND

nñ

S[JR,F

fÉ-- f= FEEr
UPSLOPE SÀND }ITDTH

JCI

le FEE'

UPSLOPE COVER:. I,IIDT¡1

FEET

ÏTIDTH OF ROCK

t.L ro FEET

DOWNSLOPE COVEF I^IiDTH



3 ( " til, il(h¡', ¡! ' ìr'.'r, r., - i(qì3'

2, ,5ir:lr-:cf I)er-for'rii()ÌÌ r:;p;:ìL'iîìl,i . 7
,il ljin"ce pcrfor';rfioi-Ls slic¡ukì Ì-ioi Ì-)c plar.r:cl r:lesei tharr 1 tt¡i¡t tc

tJ:e rrlge o1'tt.r ir)ck l;ìi,:/ir- (:;ec cii,lg'nnr), subfract 2. feel f¡crr-r
tÌrt: r r¡ck lai'e.. l,'-tt' 

', '"'\ ø-
u*QrH'*,,' - 'ì i' ' 36 - "

4. Determine the number of spaces between perforations.
Divide the length (3) by perforarion spacing (2) and roru.d
down to nearest whole nu¡nber.

Perforation spacing = -õ-h- 
ft * 3-- ft = .L}-spaces

5. Number of perforations is equal to one pltu the number of
perforation spaces(4). Checkfígure E-4 to nssu.t'e the number of
p erfor at iott s p n I at e r al g u ø r nnt e e s <7 07" d í s cln r ge u a r í n t i o n.

,a .spaces + 1 = 11 perforatioru /lateral
6. A. Total mrmber of perforaiislrs = perfo¡¿rtio: ; per lateral (5)

times number of laterals (1)

J3-pu, fs/?at* 3 l"r= 3q perforahions

B. Calculate the square footage per perforatìon-
Should be 6-10 sqft/perf. Does not apply to at-grndes.

f -4: Moximum olloloHe number ol l/d-inch perloroäons

pel lolerol lo guoronlee < l0% dischorge voriolion

perforotion

spoüng

1.25 Ìoch 1.5 inch 2.0 inch

l4

I3

12

il
r0

MlIfOfO LO{AIÚ AI ENO tr PRE5ME rcIRIMTR FEM

tl
ll" i¡i r r:¡¡k

2,5

3.0

3.3

4.0

5.0

I
I
1

7

ó

28

26

25

23

n

l8

t7

ió

t5

ì4

n

Rockbed area = rock x rock length (ft)

lO ir x .,Bb rt =
Squq¡e foot per perforation = Rock_bed ¿Lrea + numt¡er of peris (6)

--ö brC r,,¡rr * 3q oerfs = 9 "'J sqft /pcrf ¡

Determine required flow rate by mr:Jtiplying the total number of
perforations (6.4) by flow per perforahion (seefigtre E-6)

'õq-- 
perfs x --{sp* /perfs=. ?9 ep*

If laterals arc connected to header pipe as shown on upper
example, to select rninimr-¡rrr required lateral diameter; enter
figLrre E-4 with perforation spacìng (2) ancl number of perforations
per lateral (5) Select rninirnum diameter for
perforated late¡al = _ inches.
ti.-^-¿- ,,- r ì . r ,it lrriJor-"'ii{ì,-i lillei¿rf s\,;.iii.îtì i:;,¡ilar:ìrcti lo rrl,trrjir'l,l}riìrr: ¡lt:;ri
iìir: ce:r¡tc¡, lorv*:i clia¡r¡ar:r, ¡rerfor;lttrì ia{eral Ìen¡i,tir (3) alci
rtl,:urlrt?l ol' ¡rerfc;ral-ions pe-. i;rteriLl (5) rvill l,:r: .i¡r¡,roximatr:l,v t-.nt-
.l',rtlf cf tl-Lirt in stt:p B. I-ising Llrese val¡L¡:s, sc'ler-i riiinirilrrirr
cliairicìuri:r¡,t:ifrtratctli¿iie:rrì __-_.,irririlc;.

0U
I

r,tì(nrr :f rJcfaji¡I{c lrÊt r.¿rfÊ/r:: ¡iir
l¡rì¡r!r¡,rÉ D tl¡'ful fr ¡r ¿].\rq)

9

I hclretrl' cerliív [lurt I h¿rvc rornpletr:cl this rr,ork in ¡ri--r:r:rrdan.cr: r.vith applìcal-rJc ordj.nan-ces, nrlr:s a¡rcl lan's

E-ó: Perforolion Dischorgâ in gpm

perforotion diometer

3/1ór/8 7132 114

0,'tB

o.26

0.4ì

o.42

0.59

o.94

0.5ó

0.80

't.26

Use L0 fooî for single-fomìly homes.o
Þ

2.Ob

5.O

74

heod
(feel)
l.oo

l.o4

t.ó5

(,,,,,r,¡rr',) t)1 (license#) 4-14-lb (<ìa te)
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1. ivfi¡rimur:n recprii e,l iiischargc is 1û ¡¡pnr

2. b¡{aximrun srrgge.steci dischargr: i'- 45 gpnr. i;or c,ihel

es;taLrli,.;lmrents al lsast 10ozi ¡;reate r thalt tlie u'¡iÐr sup¡rly .rate,

ìrrrt r:o f;rsier Lh;r¡.. ttrc'r¿te al rcirirll etfluent '¡'iil llorv orrt of the

Ll is tr' rl¡utitur d ev ien,

l-1" Pressnre dis fr{brrtir¡n
(' -^ '^-"^"-'"'^ f.istributi,s¡t '¿uork sl¡t:ctt)('.tt j-) t r:þÞ lil ( U

From A or B Selectecl pump capacity: -a q gpm

2. Deterurine pump head requirements:
A. Elevation difference between pump artd point of discharge?

-L 
feet

B. Special head requirement?.(See Figure at ríght - Specinl Hzad Requiremmts)

t:cf
kfi:l

soillreolmenl
&

24. elevolîon
diffelence

Special Head Requiretmcnts

lolol

C. Calculate Friction loss

1. Selectpipe diameter

loss. Total pipe
x 1.25 =

head

præ

2. Entet Figure E-9 with gpm (14 or B) and pipe diameter (C1)-

Read friction loss in feet per 100 feet from Figure E-9

Fricrion Loss = | " 55-. ft /1,00ft of pipe

length times 1.25 = equivalent pipe lergth

AÞ -r,'et

Distiibution
Pressure Distribution

E:9: Fi¡cTionlbss in Þloiiic Pipo

Per ì00 feel
nominsl

0ft
5fr3. Determine totai pipe length from pump disc'lrarge to soil treatment

discharge point. Estimate by adding 25 percent to pipe length for

4. Calcr:Iate total friction loss by multipiying friction loss (C2)

in ftl100 ft by the equivalent pipe length (C3) 3I,9 divide by 100.

= l"_S_5_ frl100{tx aO- -r.r00 = sál _ tt
D" Total head required is the sum of elcvatiorr difference (A), special

pipe
1.5"

diorneler
2" 3n

tal friction loss (c4)
.31 ft=

flow role
gplq __
n
25

30
ac
JJ

40

45

50

55

ó0

ó5

70

2.41

^ 
1a

<42

6.5ó

B.9l

l't.07

t 3.4ó

0,t ì

0.Ìó
0.2s

0.30

0.39

0.48

0,58

0.70
ñnî

0.95

ì.09

Total heacl: l0 7a feet

13" Ilump seÌectir¡r"l

A pir.mp ;rrr.r$t L¡e selectecl tcr tlciirr,.:r ¿rl k':;rsi Aq , 61rrn
(1é. or lÌ) 'rtitfi lI le;rs;t lÃ'/a feet of tuta I hei:cl (llt.r)

2.64

3,28

3.99

4.76

5.ó0

ó.48

7.44

ttris work in accordance with applicable ordínatrces, rules and ìaws.

(sigrratr-rre) ,)-7 (licen.se*) 4-f4^tlp (clate)

I hereby certify that I have completeci
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Subsurface

Property Owner:

Mailing Address:

Site Address:

Sewaee Trer t:ttlnent svstem Manage

Phone

ment l¡lan

Dat:

Cíty: zip

zip

This management plan will identify the operation a r :' nr¡intenance activities necessary to ensure long-term
performance of yoursepticsystem. Some of these;: r::ivilies must be per-formed byyou, the homeowner. othertasks
must be performed by a licensed sep,tic service pro,, i:ler.

System Designer:
Local Government:
State Requirement:

check every
check every
check every

(Stote requirements ore based on MN Rt.tes Chapter 7Og0-245O. .. tbp 2 & 3)
Homeowner Manageme nt Tasks

Leaks- Check (look, listen)for leaks in tr:ilets and drippingfaucets. Repair leaks promptly.
Surfacing sewog(t - Regularly check '- 

r \\ et or spongy soil around your soil treatment ¿ rea.
Effluent filter - lnspect ond cleon tw t.,= c, Vear or more.
Alorms - Alarm signa ls when there i: :t pr oblem. Contact a service provider any time arr alarm signals.
Event counter oruoter mèter- Recr:,1rJ yr.rui water use.

-recomm'end meter readingr tre c onducte d (circle one: DAILY MEEKL! M7NTHL.)

Professional Managemerlt Tasks

F Check to make sure tank is rr :.: ler rking

ED Check and clean the in-tank ¡ rf flunnt filter
F Check the sludge/scum layer eve:s in all septic tanks
m Recomme:nd if tank should L : purnped

fl Check inlert and outlet bafflei

F Check the drainfield effluent l=,ve s in the rock layer

V Check the purnp and alarm s, ;telr I functions

K Check wiring for corrosion an ll fulrction
! Check dissolved oxygen and ,...,1ur:nt temperature in tank

e. Provide homeowner with list lf r,:sults and any action to be taken
ß Flush and ,:lean laterals if cle,, louis exist

"l understand it is my responsibility to properly operate anr | ¡nai:rtain the sewage treatment system on this properly, utilizing the
Management Plan. lf requirements in r:hs l\/.tttement Pl¿ ' ar(Ì not met, I will promptly notify the perm¡tt¡ng authority and take
necessary corrective actions. lf I have a new system, I agrer: :o ar,.lequately protect the reserve area for future use as a soil treatment
system."

Property Owner Signatu re Date:

months.
months.

36 ..-__ months

My System needs to lbe checked
every 3b' months.

Designer Signature:

See Reverse :ì Je ,br Management Log

Date
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