Ekelund Excavating Inc

50414 lily Ave McGregor MN 55760
218-426-4285

Lic#L552

George Haapoja
45621 St Hwy 65 McGregor MN 55760
Parcel# 14-0-000402

Sewer Design



MOUND DESIGN WORK SHEET (Fm- Flows up to 1200:gpd)

372.5 2 sqft (D1) +

E. ROCK.VOLUME

> 120 MPI

A. Afer age Desl_gn FLOW A—i Eshmuied Sewége Hows in Gu]lons per Doy
humber of g
Estimated __ S0 _ gpd (see figure A-1) I bedrooms | Clossl | Classt | Classli Ciass IV
= 2 300 225 180 0%
or measured x 1.5 (safety factor) = gpd 3 prom - o3 B
: 4 600 375 256 values
'B. SEPTIC TANK Capacity 5 750 450 294 in the
6 900 525 332 Claoss |,
{ 7 1050 600 - 370 B, or il
1007 gallons (see figure C-1) 8 0 | 675 w08 | Il
{C. SOILS (refer tosite evaluation) Gz Septc Tank Capaciies G pallons) _
A e | — o Liquid capacity
: & - Numberof | Minimus Liguid § Ligoid capann- with § o
1. Depth to restricting layer = < i feet 1§ Bedeoote Cpty | swbegstigd e
2.  Depth of percolation tests = __ _ feet “Zorles ] gﬁ T s
3. Texture Zuly i | as | 1w B30 m |
Percolation rate __.mpi 1809 0 3008 000
4.  Soil loading rate
5. Percentland slope, Ll T
| D. ROCK LAYER DIMENSIONS
1. Multlply average design flow (A) by 0.83 to obtain required rock layer area. ,
gpd x 0.83 sqft/gpd — _sqft
2. Determine rock layer w;dth 0.83 sqft/ gpd x linear Loading Rate (LLR)
0.83 sqft/gpd x {2 gpd/sqfti=_64% £t
3. Length of rock Iayer area + width = Mound LLR 1
4 E D2 = 326k <120MPl <12

1. Multiply rock area (D1) by rock depth of 1 ft to get cubic feet of rock

387 - sqftx1ft=_380 cuft

2. Divide cuft by 27 cuft/cuyd to get cubic yards
_24¢/ - cuft +27 cuyd/cufi=_1t4 _ cuyd

3. Multiply cubic yards by 1.4 to get weight of rock in tons

cuyd x 1.4 ton/cuyd = _iﬁ_é_._. i -

F. SEWAGE ABSORPTION WIDTH " Percolation Rate " Losding Rate ]
in Minwtes per Soil Tealure Gallons A
Inch perday per Ratic
oy § squam frol
Faslerthun § | MC:;S:SS?:’ 120 100
5 i11r13
| Absorption width equals absorption ratio (See F1gure D-33) | Lomysma | |
times rock layer width {(D2) o i i T T
dlwss | Sitloam 050 280
_lﬂ__,_xmzﬁ'_ b= 22_& G0 [Sauiy OmyLowsf 045 357
- = S‘liyﬂ!hx}.om ;
&1 10 120 S’!s_y Clny 624 300
Sandy Qay
3 Slowcr Than 1H°
3 - oy rulh;e:: il bre eaber o7

D-33: Absorptinn 'Mdﬂl Slzing Talsla




<=1% land slope

G. _ Mound Slope Width and Length
{landslope less than or equal to 1%) _ | Lgmm:

1. Absorption width (F)_4/. _

2. Calculate mound size _ _ ,

a. Determine depth of clean sand fill ' lscymil_mmf) _ i E— T, ;.:‘v*‘ﬂ

at upslope edge of rock layer = 3 ft. BT PNISSN T neswansgy | Re v ST
Sam .g Abaorption Widih (F)

minus the distance to restricting layer (C1)

3ft-_ g  fi=_3Z g
b. Mound height at the upslope edge of rock

layer = depth of clean sand for separation (G2a)

at upslope edge plus depth of rock layer (1 ft) plus depth of cover (1 ft)

—_ S+ Ut+ 1t = ft -
¢. Berm width = upslope mound height (G2b) times 4 (4 is recommended, but could be 3-12)
x4=_1.0 ft :

d- The total landscape width is the sum of ber:; (G2c) width plus rock layer width (D2) plus berm w1dt
ft

(G): 22 ¥+ |0 #+_hO fi= 5
= absprption width (F) minus the landscape width (G2d)

e. Additional width necessary for absorption
s 97 _ _ﬁf- 5 5) ;ﬁ%:: = 73 ft; if mumber is negative (<0) skip to g

f. Final berm width = additional width (G2e) plus the berm width (G2¢)

L A — ft |

g- Total mound width is the sum of berm width (G2f or G2¢) plus rock layer width (D2) plusberm

width (G2for G2¢): _ 2o fi+_ j¢__ ft+ 9 fi= 27 ft - o

h. Total mound length is the sum of berm (G2f or G2¢) Plus rock layer length (D3) plus berm (G2f or

G2c): _4d¢c fi+ 3¢ " f+ 2o _ft=_2% #

i. Setbacks from the rockbed are calculated as follows: th

(D2) divided by 2: (&7 ft-_Jjo f)+2= &

e absorption width (F) minus the rock bed widil

4
selback (G2i) 3‘2 ft

%G ft

= s e

Final Dimensions:

e AR

Tolat Width(G2g)

Total Length (G2h)_"2¢"_

| [ hereby certify that 1 Eave compléted this work in accordance with applicable ordinances, rulesand laws.

W’_‘ ‘(signakure) Aéﬁ } (license #) ,5-’/;57/ /é )

{date)




PRESSURE DISTRIBUTION SYSTEM o o Ceotextilefabric

1. Select number of perforated laterals . "5
2. Select perforationspacing=__ % ____ft 1
"~ PerfSizing3/16"-1/4"

3. Since perforations should not be placed closer than 1 foot to Perf Spacing 1.5 5°

the edge of the rock layer (see diagram), subtract 2 feet from | i

the rock layer length. - £-4: Menimum allowable number of 1/4-inch perforaions

- per laieral fo guamntee dB% dischorge vorialion
Rock layer length 2ft :—Zé;—— fr perforﬁﬁon 4 = ‘

4. Determine the number of spaces between perforations [ spocig . :

: er a 4 : | I . = .
Divide the length (3) by perforation spacing (2) and round ~ [—oeb—1lch | L#5eh | 1.50ch  20inch
down to nearest whole number. Y 8

Perforation spacing=_2£ ft=_3 ft= i spaces i 8
5.  Number of perforations is equal to one plus the number of ;
perforation spaces(4). Check figure E-4 to assure the number of H
perforations per lateral guarantees <10% discharge variation. ;S A ;
12 spaces+1=13 perforations/lateral E-6 Perforcxhon DIschurgE ingpm
6. A. Total number of perforations = perforations per lateral (5) S perforc:ﬂon diometer
times nummber of laterals (1) . head  j——u _(inches% s
) i . o GooD | 1/B [3/16]7/32 [ 174 |
L2 perfs/latx_2 lat=_29 perforations 100 'fo1s | 0427 056 | 074
B. Calculate the square footage per perforation. i :
Should be 6-10 sqft/perf. Does not apply to ai-grades. : G 026 } o Rt R
Rock bed area = rock width (ft} x rock length (£t} § 50 D 41 | 094 1.26 | 1.65
—-J-é?——.ﬁ‘ x__ 3¢ fr=_3¢&7 sqft | - < yise 1.0 foot for single-fomily homes.
Square foot per perforation = Rock bed area + number of perfs (6) _____P use 208feet for onyihing elsé.
M———Sqﬁ' _3_‘;_perfs = —-Lzsqft/ pEI f MAMIFOLD LOCATED AT END OF PRESSURE DISTRIBUTION SYSTEM
7.  Determine required flow rate by multiplying the total number of
perforations (6A) by flow per perforation (see figure E-6}
39 pertsx_ 49 epm/pests =__3/. % gpm
8.  Iflaterals arc connected to header pipe as shown on upper
example, to select minimum required lateral diameter; enter
figure E-4 with perforation spacing (2) and number of perfarations
. perlateral (5) Select minimum diameter for T —
perforated lateral = } i{ﬁ inches. il L
9. If perforated lateral system is attached to manifold pipe near

the center, lower diagram, perforated Iateral length (3) and

number of perforations per lateral (5) will be approximately one
half of that in step 8. Using these values, select minimum
diameter for perforated Jateral =__{*' ____inches.

1 herel-).).f certify the;t- Ihéve ccn;pleted this work in accordance with applicable ordinances, rules and laws.

' %% , (signature) L4393 (icense#® _S/}U//(y _{date)




PUMP SELECTION PROCEDURE

1. Detérmine pump capacity:
A. Gravity distribution
1. Minimum required discharge is 10 gpm
2. Maximum suggested discharge is 45 gpm. For other

establishments at least 10% greater than the water supply rate,
but no faster 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:_ 7% gpm
2. Determine pump head requirements: .
A. Elevaﬁon difference between pump and point of discharge?

C. Calculate Friction loss

1. Select pipe diameter _j-5 i
2. Enter Figure E-9 with gpm (1A or B) and pipe diameter (C1).

soi ‘reatment syslem
GF -

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

Special Head Requirements

Friction Loss = __¢. §6__ ft/100ft of pipe

3. Determine fotal pipe length from pump discharge to soil treatment |

Gravity Distribution
Pressure Distribution

oft

Sft

discharge point. Estimate by adding 25 percent to pipe length for
fitting loss. Total pipe length times 1.25 = equivalent pipe length
_ YO feetx125=_5¢) feet
4. Calculate total friction loss by multiplying friction loss (C2)
in ft/ 100 ft by the equivalent pipe length (C3) and divide by 100.
ﬁ 96 fr/100ftx__ S +100=_3-H8
D. Total head required is the sum of elevanon difference (A), special
head requirements (B), and total friction loss (C4)
Cl fr+. .9 fr+. 3.4 fr=

Total head: __17-4 V_ffeet

3. Pump selechon

A pump must be selected to deliver atleast_32~ gpm
(1A or Bywith at least ___}7 5 feet of total head (ZD)

e

[ E-9: Eriction: Loss in Plasfic Pipe
Per 100 feet
norminal

pipe diameler
flowrale 1.5" z" 3
T
o0 |247 073 01
25 373 111 016
30 523 155 023
35 696 206 030
40 891 264 039
45 {1107 328 048
50 1346 399 0.58
55 476 070
60 560 0.82
65 648 095
70 744 109 |

ave completed L‘ms work in accordance with applicable ordinances, rules and laws

(date)

1 hereby cer thatlh
/w % fmgmmre) _Lﬂ & _(license #)  _ 5/ jff'//(:?

¢



DOSING CHAMBER SIZING

1. Determine area
A. Rectanglearea=Lx W

X = square feet e R SR
B. Circle area =m(3.14) x radius in feet x radius in feet i“—lﬂ‘ﬂ""_{
314x ftx ft= sgft

C. Get area from manufacturer sqft

2. Calcunlate gallons per inch
There are 7.5 gallons per cubic foot of volume, therefore mulkiply the area (1A, B or C)

times the conversion factor and divide by 12 inches per foot to calculate gallon per inch..
| ti 62

Areax 7.5+12= sqft x7.5+12in/ft = gallon per inch
Legal Tank:
3. Calmﬂate total tank volume ) Eogga 11 ans G
A. Depth from bottom of inlet pipe to tank bottom e " &4 ons or
B. Total tank volume = depth from bottom of inlet pipe to tank bottom (3A) x gal/in (2) 100% ﬁfe Daily flow
= in x gal/in=_5ad _ gal ’ or
Altematmg Pumps
4. Calenlate gallons to cover pump (with 2-3 indhies of water covering pump) e
(Pump and block height (inch) + 2 inch) x gaIlonf inch o
(._.L___m+2m)x_ 1064 = Q5 : B
- Classlt 4 Class V-
5 Calcu]ate total pumpout volume -] o
A. Select pump size for 4-5 does per day. Gallon per dose = gpd (see figure A-1) 30 aiihe
/dosesperday=_H5%  gpd+ ‘_—l doses/day=. ||25 _gallons 3 { voues®
B. Calcnlate drainback : & inihe
1. Determine total pipe length, Ho feet = 5 (sl
2. Determine liquid volume of pipe, . gaI per ft (see figure E—20) 00 | 0 Lol
3. Drainback quantity = 'j ft (SBI) x _-il__ gal per ft {5B2) =_Li 1 § §om ) | colmns.
C. Total pump out volume dose volume (5A) + drainback (5B3) U e— i 5
D gal+_ WS gal=_ |l Total gallon - - E-20: Volume of Liquid in Pipe
6. Float separation distance (usmg total purnpout volume) - "PEPE_DWM Ga!lumper ﬁm
Total pumpgut vohime (5C) + gal/inch f} *——’“-‘:ifﬁ S TR
{7 al+_ | A 1( /in=_9- inch ] ,
g & 15 | um
7. Calculate volume for alarm (typically 2 to 3 mches) 15 ] 0
Alarm depth (inch) x gallon/inch (2) = 3 -inx_l1-64 gal/in) = Ji_ gal 2?5 | g:g
8. Calculate total gallon = gallons over pump (4) + gallons pumpout (5C) + gallons alarm (7) 3 | 0.38
150 gal +__ Al gal+ __ N gal=_17 gallons _ 4 066
9. Total Tank Depth = total gallon (8) = ga]ion/ inch (2)
17 galu— f ({‘ga gal/in= . 5 in
inlet
Recommended:
| Calculate reserve capacity (75% the daily flow) _
1 Daﬂy ﬂow x75=_HSg x75=233 ( gallons pumpout voiume

1 hereby certify that  have compieted this work in accordance with ap;-a}ica;ﬂlé. ordmances,miesand”laws

ﬁ%ffﬁﬁ‘ (signature} ngj/ ___(license# | 6/)0/%; ,_ ____(da.te?




SOILS CHARTS FOR BOTH PRO POSED AND ALTERNA’?E SlTES
1 (PROPOS@} SOILS DATA

06 L Togseil

610" Sadyjen 754K
5/ mﬂ%o‘“ﬁ

2 PROPOSED) smLs DATA

C'?»VJ.H A l 01054’

I Saly o 75&

o/ Ma; L -

-

1 (ALTERNATE SOILS DATA

ADDITIONAL SOI. BORINGS MAY BE REQUIRED
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Subsurface Sewage Treatment System Management Plan

Property Owner:_ & dof) o &qaﬁd)ﬂ ‘ Phone:_[ )9~ §re=54f0— Date:_S/20/ls
Mailing Address: City: Zip:
Site Address: L) 5¢ 21 53‘311'\.%1 ¢ 5 City: Mch !U}rﬁ./ . Zip: 5{/’%5’

This management plan will identify the operation and maintenance activities necessary to ensure long-term
performance of your septic system. Some of these activities must be performed by you, the homeowner. Other tasks
must be performed by a licensed septic service provider.

igner Ly
System Designer: check every months. My System nee ds to be checked
Local Government: check every months.
State Requirement: check every 36 months. every ____ months.

(State requirements are based on MN Rules Chapter 7080.2450, Subp. 2 & 3)
Homeowner Management Tasks

Lewks 7 Check (look, listen) for leaks in toilets and dripping faucets. Repair leaks promptly.
Surfacing sewage — Regularly check for wet or spongy soil around your soil treatment area.

- Effluent filter - Inspect and clean twice a year or more.
Alarms — Alarm signals when there is a problem. Contact a service provider any time an alarm signals.
Event counter or water meter — Record your water use.

-recommend meter readings be conducted {circle one: DAILY  WEEKLY  MONTHLY)

Professional Management Tasks

Check to make sure tank is not leaking

Check and clean the in-tank effluent filter

Check the sludge/scum layer levels in all septic tanks
Recommend if tank should be pumped

Check inlet and outlet baffles

Check the drainfield effluent levels in the rock layer
Check the pump and alarm system functions

Check wiring for corrosion and function

Check dissolved oxygen and effluent temperature in tank
Provide homeowner with list of results and any action to be taken

CoOoDoooooQgoao

Flush and clean laterals if cleanouts exist

“| understand it is my responsibility to properly operate and maintain the sewage treatment system on this property, utilizing the
Management Plan. If requirements in the Management Plan are not met, I will promptly notify the permitting authority and take
necessary corrective actions. If | have a new system, 1 agree to adequately protect the reserve area for future use as a soil treatment

system.”
Property Owner Signature: 4’% /77 aiad? Date: 5‘10 -(6

Designer Signature: j / J //?k Date: 5751(5’/ /f

See Reverse Side for Management Log




