Koch's Soil Testing

. P.0. Box B1

Loretto, MN 55357

Tel: (B12)478-2637
fruce Yelly S5/7/95
2340 Fox 3t.
Crono, Yinn.
Job 31ite; Above aAddress

26
Two sites were tested for the Rast lot (2340 Fox 5t.), the 3ite # 1 was
tested on 5/26/95 and it was determine that s ~mound system would be needed
due tto the mottled soil levels ab 2428 inches ( ave. perc. rate--25.6 min/:
While the Site # 2 area was tested on 8j4/95 and it was also determine that
a mound system would be needed due to the mottled soil levels at 18-35 ineh

The ave., perc. rate in this area was 35 min/in.

% “ottled soll 1s consider the high eeasonal saturated soil conditions that
exist during the wet seasons( fall and spring). The City of Orono Codes
require that the minnimum depth to mottled soil be at 48 inches or deeeper
before a standard trench system can be installed, Therefore with the above
information tha only type of system that can be installed on this lot

and still comply with the local codes 1s a pressurized mound system.

In Late August I met” with Mr., Steve Weckman (OronoCity Inspector)
to look at the proposed mound system that were design in the 8/4/95 report.

After carefully determining the elevation of the propose mound system
( mainly the Site /2 ) it was determine that the 3ites # 1 and # 2
mound system could be installed on this lot and still comply with the
local Crono City Codes.

elevatiomSioﬂ-theﬁpncpagedwmound system were

These proposed corner !
Jeckman on the site in late August1995.

approved by Fr. Steve

3ite Bvaltater
Robert A Kecch M.P.C.A. # 1429

. Aeh

#This report should be included in the B3ruce Kelly neport _dated 8/L/95
and the one dated 5/26/95.

MPCA Certified

" b Xneh




‘ K@@ﬁa s Soil Testing E=== g
> P.0. Box 81 e

Loraetto, MN 55357

: : (61 -2637
Bruce Kelly ' Tel: (5121479 ) 8/4/95
2340 Fox St. '
Orono, Minn.

, \
Job Site ; wa lots at the above address

Two sites were tested to determine what type of drainfield could
be 1nstalled and still comply with the local and the Minn. State
Codes.

Tthe west lot - In the Site 1A area had and average percolation rate
of 42.5 min/in. ‘and the depth to mottled soil was at23-24 inches.
While in theSite-2A the ave. perc. rate was 39.2 min/in. and the depth
mottled soil was at 24-28 inches. ‘ '

The results of the east 1/2 13# 1indicated that the Site #1 ( tested
on 5/26/95) had an ave.perc. xate of 25.6 min/in. and the depth to
mottled soil was at 24- 78 inches.

A

While in the Site # -2 ( tested7/25/95) had a average perc. rate of
35 min/in. and the depth to mpttled soil was at 18-29 inches.

Y

* Mottled soil is co nsider the seasonal saturated.soil level that
exist durng the wet seasons. The City of Orono Codes state that the
minnmum depth to mottled soil be at 48 inches or deeper before a
standard trench drainfield can be installed.

Therefore with the above information the only type of. system that
can be installed on these two lots is a pressurized mound system.

Site Evaluator

(PLSHA Kk

Robert A. Koch M.PaC.A# 1429

Y

MPCA Certified
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9 3do Fod ST (Fcu:«fﬁ&’ IR,

. ‘ < s
i o . DA A ’
P MOUND DESIGN WORKSHEET % - Y
: C - Yauda & 5/F /75
(For Flows up to 1200 gpd) S \
A, EFE‘OVYEd 7 - P ( /), /5) EL{)}/\ (/f_ﬂ}»\) Estinaicd Sewage Flaws in Gallons per day
stima DO gp N N SNumoer -
ormeasured ____x15=____ gpd ool | Tt vt Typo 1 | e
1 300 2235 180
B. SEPTIC TANK LIQUID VOLUMES ] predl el B S
S SO < 2 e
2-/500 _ gallons AR A
. . AL culusmnt
C. SOILS (refer to site evaluation) ; .
1. Depth to restricting layer = 24 - ¢ ¢ _inches Seppe Tt Capaes, s galia
2. Depthof percolation tests = /< inches o e | Lo oty
3. Percolationrate __25.( __ mpi Vee | o 150
4. Landslope 5.9 % ies | s b
aver 9 F—

D. ROCKLAYER DIMENSIONS
1. Multiply flow rate by 0.83 to obtain required area of rock
layer: Ax 0.83 =
750 gpd x 0.83 sq. ft./gpd = ¢3¢ _sq. it
. Select width of rock layer (10 feetor less) = __ /o ft.
Length of rock layer = area + width =
b330 sqft+ o ft= 063 ft

SN

/

E. ROCK VOLUME L I
1. Multiply rock area by rock depth to get cubic feet of rock; to5 )
30 sq.ftox 4 fto= 30 cu, ft
2. Divide cu. ft. by 27 cu. ft./cu. yd. to get cubic yards;
3o cu ft. +27 = _¢of cuyd.
3. Multiply cubic yards by 1.4 to get weight of rock in tons;
249 _cu yd.x Ldton/cu. yd. = 3¢ tons.

eNereiaWidth €10 ft.

/&’

O ‘%

F. ADSORPTION WIDTH Absorption Width Sizing Table
1. Percolationrate in top 12 inches of soil is 3.6 mpi e ors S il Testure [p iy et | Abscamons st
Lo [l e My /\’)C./y&]f,'é (/\c;-:w V\,) Inch (MPD) square f60t) 1o R%ffj(!‘;aycr
2. Select allowable soil loading rate from table; Fuster than 0.1 *| Coarva Send| o
~ SO o d f,y 0.lw3  Sand 1.20 1.00
WQLJ,ELM gp /e D.lw$=e | FineSand**| 0.0 2.00
61013 Sandy Lomn i 0.79. | 122
w1610 30 '/j:S'ul _)’ygfﬁ,\ <J{:}> \
. . . « .y Jltods oam $ .4
3. Calculate adsorption width ratio by dividing rock layer 461060 Clay Loam | 045 161
C 500
- N . 60 10 120 lay 0.2¢ .
loading rate of 1.20 gpd/ft2 by allowable soil loading rate; Stower an Cray = —

1.20 gpd/ftz+ 0:-GOgpd/ft= _ 2,00 .

¢ Soil too coarss for installation of 2
standard systemn,
. . . . . See 7080.0170 Subp 2.G. 3, pege 28,
Multiply adsorption width ratio by rock layer width to get  ** Soil haviag 30% or mor of fiao sand
R . . plus very fine sand.
required adsorpton width; “= Soil toa heavy for installation of a
. . 3 . standard system.
Z,00 x [0 ft= O ft See 70800210 Subp 5.4, page 33.

~
e




1. Dctermine Surface Arca
Rectangle = Arca=L x W

4
Width
! L

X =

3
square feet i

Circle = Area = x (Radius)?

3.14 x X = square feet

Other = Get Surface Area from Manufacturer
square feet

2. Calculate Gallons Per Inch

— Length —1

There are 7.5 gallons per cubic foot of volume, therefore you must multiply the arca
times the conversion factor and divide by 12 inches per foot to calculate gallons per inch

Arca x 7.5 gpft ? + 12 inchs per foot

/260 ¥ m,(/ J2lon Y

x75+12 = gallons/inch

A g

3. Calculate Gallons to Cover Pump (with 2 inches of water covering pump)

Estimated Scwage Flows in Gallons per day

(Height (in) + 2 inches) x gallons/inch (#2)
(Lo + Vx5 =Z6T pgallons

) Bloc <
4. Calcul;tt'?otaﬁ’u'mpoutVolumc =50

a. To maximize pump life select sum§size for 4 to 5 pump opcrations per day.
750  gpd+4= S gallons per dose
b. Calculate drainback
1. Determine total pipe length, oo feet.

—————

2. Determine liquid volume of pipe, /2 </ gallons per 100 fect.

(gpd)
Number
of TypeI|Type II| Type Il | Type
Bedrooms v
2 300 225 180
3 450 300 218 :[()z
4 600 375 256 <
55 asey| a0 | 2q | e
6 900 525 332 Typel,
7 1050 | 600 | 370 | Mg
8 1200 675 408 columns

3. Multiply length by volume: Drainback quantity =
/60 feetx /7.« gallons/100 ft. = /2 <_gallons.

¢. Total pump out volume equals dose volume + drainback PR
/%5 gallons per dose + _/7Z <« _ gallons = =05 gallons

5. Calculate Volume for Alarm (typically 2 to 3 inches)
Depth (in) x gallons/inch (#2) =
3 x_Z5 = X5 gallons

6. Calculate Reserve Capacity (75% the daily flow)
Daily flow (sec page D-7) x .75 =
750 x.75= gallons

7. Calculate total gallons
gallons over pump + gallons pumpout +gal>(}£%alarm + gallons reserve capcity

H3+#H4 c+# 5 +# 6 o . ] ISE.
4\9{:7' +a74‘5/+ 7S+ 56 =HFS gallons (958 7 o_Q
8. Total Depth (Total gallon divided by gallon per inch) Marn. 5),/21,
Total Gallon (#7) +gallon/inch (#2)

/25© + 25 =_570 inches

9. Float Scparation Distance (equal total pumpout volume)
Total pumpout volume (#4c) + gallons/inch (#2)
30 5¢+ 25 = gt ;LinChﬁS

Pipe diameter (inches) Gallons per 100 fect
4.49
- 1.25 7.77
1.5 10.58
2> ~17.43>
2.5 24.87
3 38.4
4 66.1
- Reserve Capacity
i 7070.9 6.8 "
I
3.2
lal Pumpout Volume
/(Q L




5’)ﬁy/ (FAST Lol )

2,3 40 FoX ST.

PUMP SELECTION PROCEDURE

END PERFORATION OF A PERFORATED LATERAL

A. Determine pump capacity: o Gress Conar
Gravity Distribution KW

1; Minimum suggested is 600 gallons per hour (10 gpm) to stay ahead of 6 e e
water use rate. o omr send Lover /" viliorw shar @ o covwes

2 Maximum suggested for delivery to a drop box of a home system is 2,700 @!ﬁmi‘gq_gm““‘: T oo G st
gallons per hour (45 gpm) to prevent build-up of pressure in drop box. i oos \ B

ady of Rocx Layer

EOrom Fisld Rockyn

X
LP‘I'NNM Localed at
Beltemn ol Lateral

1 1essure Distibution Clesn Send Layer
3.a.  Select number of perforated laterals 3 ———————
b.  Select perforation spacing = —= feet. Betere Ploting Sand Laver
c.  Subtract 2 ft. from the rock layer length.
e 3 -2ft.=__G/ feet.
d.  Dotermine the number of spaces between perforations. FABLEOF RERFORATICN DiscHARGES INGIRA
Length pC‘Tf SpaCing =b/ ft.+ 3 ft.=20 spaces Head Perforation diameter (inches)
c. ‘20 _spaces+1=_72(  perforations/lateral
f.  Multiply perforations per latcral b-%__numbgr{of laterals to "z /4
et total number of perforations. e X =S, = (3 perforations. ; o
5 (T b o g " A2 e
Bt wejr 20b | 0.80 1.04
SELECTED PUMP CAPACITY _% ¢/__gpm 25 || o8 17
: 30 0.98 128
4.0 113 147
‘termine head requirements: 5.0 126 165
1 Elevation difference between pump and point of discharge. alise 1.0 Yoot of liend for residential systerms.
. / i feet bUse 2.0 feet of head for other establishments
2. If pumping to a pressure distribution system, five feet for pressure
required at manifold if gravity system, zero.
S feet
3. Friction loss roo Pt
a. Enter friction loss table with gpm and pipe diameter. . Pipe Length .
Read friction loss in feet per 100 fect from table. B Point af Discharg
FL.=3.97 _ft./100 ftof pipe
b. Determine total pipe length from pump to discharge Elevation Dimmnch/
point. Add 25 percent to pipe length for fitting qump 3//
loss, or use a fitting loss chart. Equivalent pipe
length - 1.25 times pipe length = - F-18b
(@9 x125=_(L5 feet . . .
Calculate total friction loss by multiplyin B
Yy pPlyng gpm Friction loas per 100 N of pipe
friction loss in ft/100 ft by equivalent pipe length. ;
Total friction loss = _/2 5/), 03 3. 77P P+1OOE =5 feet }g 882 8%2
4. Total head required is the sum of elevation difference, 14 | 1.28 0.38
special head requirements, and total friction loss. ig égg : 8‘(‘)3
= 4
(3 o 5 . 5 2 |59 | To | ol
@ @ o AR
TOTALHEAD =2 __feet 95| 35 | o
500 399 | 058
. 55 a6 0.70
<. . pselection 60 5.60 0.82

| 1. A pump must be selected to deliver al least
50__gpm (Step A) with at least /2 __ feet of total head (Step B). .
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G. DOWNSLOPE DIKE WIDTH f/fk 3.6 f}‘
1. Iflandslope is 3% or more, subtract rock layer width from x
adsorption width to obtain minimum downslope dike toe : ﬁ‘
2o ft-_to _ft=__[o feet j

2. Calculate Minimum mound size based on geometery: /
a. Determine depth of clean sand fill at upslope edge of rock '
layer: Separation: 3 ft- 2 = __} feet
b. Add depth of clean sand for separation (2a) .,
at upslope edge, depth of rock layer (1 foot) -2

to depth of cover (1 foot) to find the ~a~_«ff9.afifi1“5 feet »\h
mound height at the upslope edge of rock '—’-—-‘ Slope Difrerence Q! 2t

Up<!oce wWiath

/.
Trrmamd > Se

oot Cover
TN

\ mm%cmg

_ [ ft+1ft+ 1t = 70 feet Lttt e Wméh \
c. Enter table with landslope and upslope dike ratio. A0 st Downslope Wiath
Select dike multiplier of __F:0¢ Lk feet
d. Multiply dike multiplier by upslope mound height
to ind upslope dike width: 3,00 x 7,0 =_7 _feet

e. Multiply rock layer width by landslopto determine drop

in elevation; Slope Difference
o x_Y %100 =0. _feet

f. Add depth of clean sand for sl ope difference (Ze) at
downslope edge, to the mound height at the upslope edge
of rock layer (2b) to find the downslope height;

a G ft+ 8 ft=73.3 feet

g. Enter table with landslope and downslope dike ratio.
Select dike multiplier of __4, 9% .

h. Multiply dike multiplier by dow*nslop@ mound height (2f)
to get downslope dike width: 3 0 x589 = ¢ feet
i. Compare the values of step G.1 and Stcp G.Zh Select the
greater of the two values as the downslope dike widtly

2  feet
j. Total mound width is the sum of S T
upslope dike (G.2e) width plus rock
layer width (D.2) plus o LIAT L
downslope dike width(G.21); g U@Tm ostooe wc;.’
G ftr_Jo ft+ 22 ft= _cj) feet I |0 '

[§e

k. Total mound length is the sum of
upslope dike width (G.2e) plus rock layer
1enqth (D.3) plus upslope dike width (G.2e);
9 ftr 3 fev g ft=_FL fee

/A//f @3 //*’ /‘//

JQ}
e,
%\
T

Total Length / y

Dowunslope Upslope /I
31 41 51 6:1 71 n 41 St &l 7:1 B
% slope

0 30 40 5.0 &0 7.0 3.0 ) 5.0 6.0 7.0 84

1 ;] wur 526 633 7.53 29 .85 176 .66 634 741

2 319 435 534 68 3 it} 3.0 454 536 6.1¢ £50

3 330 N 3.8 732 8.8 273 357 435 s.03 5.9 645

4 141 476 6.25 7.59 972 268 345 wr 484 5.46 606

$ 353 $.00 6.67 8.57 1077 261 13 400 462 5.19 531

6 LTS $.26 7.14 933 1207 254 LA} .85 441 493 541
o 380 556 7.69 1034 1373 248 312 3.70 4 470 5.13
80 195 <Tes 0 813 1154 15.91 L T 357 405 L9 448
K o 25 v 13.04 1892 .36 IR 3.48 1.5 o0 455
10 ) 667 100 15.00 pARN! 23 236 1.3 373 w2 AL
1 BT T it 1768 30.43 126 278 i 361 195 26
i1 e 763 1250 1N IS Byl 270 32 3.49 3.60 )
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- PERCOLATION TEST SHERT .. S /

Testhole location 2340 foy ST — Hole# o] ___ Datetest hole was Prcpmdzjw_\i
Depth of hole bottom: /2 inches Diameter of hole: Q inches
Soil Data from test hole:
' depth, inches 30il texture: ) 30il color
0~ _fo Lo TVopsore  BR,eal
lo ~ /2 Cf_(/l/g/ B3R GW’\_)_~§~

— e .

Method of scratching sidewall: ﬂ/Q(J_/p

Date and hour of initial water filling: :2//‘//7f /1/7"V)Dcplh of initial Vater fillingg

Method used to maintain 127 of water depth In holg for 4 hourg?

Percolation test conducted by;

Depth of pea size cravel jn bottom of hole:

/2

———

cferved s

————— e

—_—

_._..___Z'__ _. inches
bov: hole bottom

1

Maximum water depth above hole bottom during test: b __ inches

5.
I

Pcrcolationlcslsurtcdzl_ /o am//

pm).

§/5795

WATER WATER ne - conversions
3 INTERVAL WATER L DROP PERC RATE
TIME (MINUTES) | DEPTH (,mgt?o':;\) (docimal) CALCULATION o~
Vo — START _._<Q _____ : __?gw__:_ »__/__ ~ 20 ©Q A 13213
Vo 2e S Seceee | / e _N_Z _____ TR SR, PR V1619
lez/ REFILL _.._(/?.7./...». Y o - p9Yy Al 3 B =25
loy —Re .| .8 /G . TN DWeD | PR
e TN T | a2l O (Decigal) £16=.31
: . e e b o eciga T,
/e & 7 . b 7 -
= REFILL —_ —— 20 . —
e ‘ - 9 08§ _ 227 ¢ 19z 33
//_i_‘f: .%o _ ..-_3;_/5.{: . /6/ O y% TINID ' TBRGH PERE
S B ‘D“%?“‘“%“ 716 =44
We7 i FiIE)L Tyt ‘7/7—! 0 %‘%2 2o _:o¥y ~CZ-7 D
V33 | BB | L8 | g Y-bD BME" DROB  PERT =5
— REPILL | o .. - _ E | ¥5:4%
- TINIE ' "TSROP PERC
———————————————————————————————————— (eocirnal) 53:53
- RERILL e ’“’g = ' y 'n\T+ D;{QP-TLJTC:“F 117152 £9
ey |l S Sl _g..{f.___ ‘):J:?::-_..._ (_2;_’_(2)_/??_/_{9/ R (Docirnal)
Yi:15
) REFILL | ________ //f\) - - =
- N WE"(;D‘T}FT"” PERT 13716 = 81
—_— REPILL. | _____ B ¢ ‘7‘.’3:.,&
—— | = | e i L e (T OP IR 15162 94
Ten Percent Calculation ®
A,3,C B,C,D . . .
L. 20 27 cz. [/ - e/3 LY
Coiges i M ST ATDT Sthallmt ¥ STX0T Corhenc Vo 2 .mlm

e

SRS T R S r XIS a0

¥ 0.10 =

2.3

Suallae W STITTD

N 0,10

2./

=3

"E,D,E

‘X-u;:--l & ol TDE Smallaac I3 o CTD
|

D,E F _
fAD. =
Cargaes W ol DLF

SwnlEac H T I % 0.0

s n\ul].-:si/f:

220
Ul |
M
> Ay

=

F,G,t

SalSwiwsr o X 210 =
| E,.F,G
ST #orocro allest ¥ 6 Ko
LTS oY oL ¢ ©-10 =
Tilho top numbor in oach sat of boxos ia

‘hu lop Nnumbaeris cqual or smallor than bottorm numbaer,

Charuesad & ol FOTTTI

x O.10

Srmalloat w

SoeTSST# Srroyr ——

largor than (he bottom Nnumbor thoen tako anaothor roacing. If
avorago tho throo nurnbors (or (ho porc rato,



‘ ﬁ“ﬁmﬁw}’_ﬁRCDLATION TES
2359 Fox

" Testhole location

e

Depth of hole bottom:

x

Soil Data from test hole:

depth, inches

Q-7o*

Hole # S

inches

Diameter of hole:

o -~ 72

CLA
>

Method of scratching sidewall: é /l)dfﬁ/p
Date and hour of initial water ﬁlling:\‘)szﬁf/jg 4 i Depth of initial vsater f'{[]mk" ) 24:"“ bov: hole

u@m_\&j*ﬁ
__ Percolation test started at __ JO . pm).

Method used to maintain 127 of water depth in hole for 4 ho
g%, K‘(’N

Maximum water depth above hole bottom during tes

Percolation test conducted by;

= O inches

T SHERT - Sutat

Date test hole was prepared; 5[ 5/4 7y
&

inches

30il texture: .
Lo ?025"_0'/-.(\

———
e e e,

————

Depth of pea size cravel i bottom of hole: Z.

30il calor

~ VLY. oo a)
B e+

———

. ———
“H—_\«_

Inches

bottom

Seqba

5/8/95

[ WATER WATE R RG - conversicny
INTERVAL WATER ; > PERC RATE
TIME (MINUTES) | DEPTH (Rt (e Tera) CALCULATION -
leXe) 3 START __..Gf..,_?~ h)/‘ 20 _;_C),Z{ - 22.77 A 183,13
- 7 2 TINGT " THNGR | b
023 | _zo_ | ST UL D8 G | e pioe Y621
lﬂ L(o REPILL ___(_9______ p ‘Zo ;0' 7/ 2('117 =25
104¢ | e | 5276 Mrae, 0,8/ TET BRSSP PR O
N : S e ] TTTmem S | A2 (Dacimal) 5‘}5:3]
load . -
RBETL L B T 3/ ~ ‘20 .'_.L\)-]b Z(g , 7 C 1.3-
o . 7/ - — v“d=.23
IFo¥ 2o | 87 . S Q;_??___ TINGT  BRGP  PERe
1o REFILL (@) :/~ o . a;j e ZC D IALERA]
] - e o — ’ - -
720 | __2e | 5% | Uy | 0.95 | Eatgile- el D
S REPILL | . - ~ ) D) 916= 15
TINGT C TBROD | VELS
O il DU (iimintest i [ S R (Meocirmal) 53283
REFILL o i o .
e e = ot ’ IR R T 1152 .69
S e ——— —---Z:./ ﬁé’:’g’_:’_ Q?[-"_a_éﬂi/_"yz TLes (Dt © ke !
L - / - a Yi:75
e REPILL | ___ . 2 =
' - //L/ TINAE ® TISTUosp TEWT 1916 = 81
RSO, W oot oA Bkl M T ) P (I')ru'!rrz:.l\ =
73283 ~
REPILL. | ... I _:-"__‘ C - T—u)\ . II 4(;
TLNME Lo YN 16 =
______________________________________ i (Df:ckmun 1516= 94
Ten Percent Calculation ®
A,B,C G,c,u _ _
T 207 L 27,7 4/ 26-7  _ 24”.] | z.wo
Seoralleai o = = WAV ST HTD  Sioallem e # orOCD
ST T . w L o malleat W oT AT caen =
ez 7 % O0.10 w c. 7 P""‘n‘*‘&r?{:‘;;zrn x 0.10 wm S
ERARYY § P ol / vl e b o dmy ® =
C.D,E DNz 94,7 1 26.7¢ 20 7_ 3,0
CEriSsiasrTpe  Small=se 9 ST oDn CARESCTOTTDNT ST "—‘3 = W /;U
:.A‘-'.—..‘:nmm x QA0 ST T X 010 m - S
|l:'F|G [:y(_;,'l
Cirmest ¥ oIS | S/ 5 — Caru=ac ¥ ST FOT Sallcsi v orror. —————
SNV O T X .10 - —J SemsT W oTrEFeT X 010 e
gor than the bottom NnuMbor then tako anothier roading, I

Taliho top numbor in each sot of boxes ia lar
ho top numbor ia ocqu»’ ar srmallor than boltor
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. _?afmdww - PRRCOLAT
"l’cstholclocation_[;?’:?‘/a (F\(MC S

Depth of hole bottom:

A2

inches

Soil Data from test hole:

depth, inches
D~/ 2_7

Diameler of hole

soil texture:

ION TEST SHERT - S.Jta
P Hole.l_a...L_ Date test hole was prepared: 9”/7‘5_

/7
~fethod of saratching sidewall /l)‘l&./Q

Date and hour of initial water filling: B4 LTS5 42 Depth of initial water fi]lin
~Method used to maintaln 127 of wat

Jercolation test conducted by;

e</é(plhi hole for 4 houry:

Depth of pea size gravel In bottom of hole:

b inches
soil color
/‘?Ocu “J
— e
—_§~___ Inches

Maximum water depth above hole bottom during test [ 2 inches

Percolation test started at .

& /2 above hale bottom

UmZﬁZé,S’

(am)/ pm).

S)5]T5

WATER WATER cenversang
INTERVAL WATER PERC RATE
/ TIME (MINUTES) DEPTH (fr?:?:?o‘?w) (donglg'i!) SALGhLATICH 1116 = .05
i = B
I ,
)QC)Q START _._(0_3_’._._.. /3// 20 . 0,8//_ %A 18293
ol | -ER... | 23 | T _Q_I_X_/___ T (DEOR | PERT V1§ =19
lozY REPILL & Z gg
________ . = ‘S . 0,75’_ 4 14225
( /'0 < "‘39"‘ "51/5‘ ----- ?_{S{____ 0' 7\5 A .(D u‘ox:d) Ehe " U=
3 - R s il I = A e M ac{m ..' -,
Josd 6 1 & :
REFILL | 2. __ 17 20 oD . 2{)/? C 17« 1
/ Nte 2o ...5?’2.6 ___f@ _____ Q _'___CO__Z__ TIME™* "SITOP | DPORE -
\ )13 REFILL 4 2 LOD(QC; 28 C( i®) et
_______ )/ ) (@} o (0 - v
! /). _-_“2({*_ 45_{_(_(9_ ...._Z.(.ﬁ___ O/Q "?YJ_\E"(TDB'R‘ 5 PERC “N=4%
S REPILLE || cecwesws . - < 116 = 5%
________ TINE * "PROP  PERE
| Tmmmemme | Tmmmmmee | mememmmemnn | (Decimal) £8:.83
REPILL | _____ = . . o - a
- /vf_ O = Qg’& E wiy (-b——-‘3D R(O s PORE 11116 2 .69
I By o — = 3275
e REPILL | . 1 /y, - ~ G
/0 | T BRoe T PEre 1916 = 81
S i o SN W sinicchesiuinindOE W o TR SN _(Decimal)
. REFILL. | s - Xy e
Baisclll Mianssonedl Mamanscnd [Eesnuunny SN m'm“lmd) PIRT 19162 94
Ten Percent Calculation ®
H,B,C B,C,D;’ ) . -
B 297 - 247 4D 289 . 267 2.3
| SPSP e e Smialleat ¥ ol AT Lurgose ¥ ol TD ) Srnalleass & otﬁt’b
..... 244, 7 x 0-10~_‘££_5:_ b7 1 0.10 e C’?’ 7
e p e e Shalleai W or TTTD e
tC,0D,E

COWINsT R STeDE ¢ 210 -
L, G
e — - * e .
N N OT T v llasy ©
SLIINTa W orcTre > .10«

e lop numbor in onch sot of boxos ia lar
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M NUumbe e

e T o = . 7Y Te Y. =

Lmrnv‘-c J ol DLF Srnnll—-w
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TCTH
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Smallaot ot Tl

 0.10 e
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Pcnta e, Heinik FERCOLATION TEST SHERT - St/

" Test hole location 236&/0 ro»x. <Y

Date test hole was prepared: 5/ g/c(‘ v
M

Hole o —
Depth of hole bottom: )2 inches Diameter of hole: Inches
Soil Data from test hales
depth, Incheas soil texture; soil col
7 * o or
Q‘-r 7’ I(C/JM\. 72/05(;/.{,. B/?Ocuf\)
—ve Q/\M/c,/ . BLRcw a0

/
~fethod of saratching sidewall: ,\>5Uv0

Depth of pea size gravel In bottom of hole:

[

.. Inches

Date and hour of initial water filling: _;76{/75’/@;'\ Depthof initial water filling, /2

Method used to maintaln 12° of WWPU" in hole for 4 hourys

I'ercolation test conducted by;

“Maximum water depth above hole bottom during test & . Inches

Percolation test atarted at ___/0

_ <~ above hole bottom

S/6/75

INTERVAL | WATER WTER VATER PERC RATE conversions
TIME (MINUTES) | DEPTH (fraction) (dacimal) CALCULATICN —_
[Qo? start | b 15 26 . 0FY ) 3 18213
| v Ee— ™ = A
WZIZ W SN B le... | Q:T# | T mReE s FROA
i/o 34 REFILL b E
. 12 , % . 05/ Coya | W22
L [o 5 2o, ,.-..&_‘..3:{.@0 - //(o 0.5/ TIME ' “BROP %Eté’z?: B
b Q ————————————————— (Dacimal) s= 3
Jo5 7 REFILL e 9
""""" ' 3 28 =676 b TC | ag.n
/1143 | s L S G SR T Bion ” Pk
. 16 =44
)l i% REFILL ____(_e,’_ _____ 3 - 0 095 T D
LS K<< 2" ,_____Qz{_ _____ Q_;_‘zp____ E'E’qz (R OR PERE Rl ER]
— REFILL | ccmia . . = 416 = 45
| Tmmmmmen | mmmmememee | e | ey ggj.f}im‘:n —— £9:.63
REPILL . 0, .
"""" =ae i = M SRS - PIRe 1116 = 69
g R o ees g | T P
—_— REFILL -f._.:;-_.. ey o G M
— Tl e I B //j{{ TIME 0P | PERT 1¥16= 81
REPILL . | e . H =88
aee I BT e I TIME™* "DROP PR 1516z 34
----------- (Doectimal)
Ten Percent Calculation ®
- B,C,0 i
1”'8'?;20.7 - at3 . Sy T 267 L M - {
GNP | ol AXZLZ Sraallest ¥ ol AN Lavpeas W ol LD Smelless FoT TCD
n’.‘ﬂ-&fﬂ'--& ;3[‘/ 3 N 0:10 wm ‘:7, . Sivallows ‘u()o??é/l]“lél) " 210 .= G‘?/f
o, D . s
1Bk - OB Tes = DY g 7 2L J - ,5@
’r;,“... PPy Swmalls Tt F ST TDn Lacnees d oF D}IF S:vxullo—(w __*‘77//,0
L IELCTO AT =2 o) ol e —— SRR AT X 30 = ~3 ///\/
HL,F,G F,G,H
LTSN STETS | ST T S Cargesi @ oT TCHn SealsT P erToT T —
SLUINTAR A OTETT N 910 - U LR A2 S S '

tholop numbor in euch sot of boxos ia
Yo top numberia oagunlac smallar thon Retre -

larger than the boltom numbaor then |

akeo another raadinag. Ut



723400 Fop 57 (Leadt Lar )

MOUND DESIGN WORKSHEET 9 -3¢
(For Flows up to 1200 gpd)

A, E‘LOW . 0 \\ Estimated Sewnge Flows in Gallons per day
; . B[S ockace e
Estimated _75¢__ gpd (51 " N i
‘ e - f Type [{ Type 11 mip
or measured x1.5= gpd. Beit g | [P0 Tye () Type Il Type
C : “ 2 i’){g 223 180
. - . o
B. SEPTIC ’Ic‘zi:NK LIQUID VOLUMES ] §€’8 ?;g? %;2 s
<y s b b 4350 g o
e A AL
J 0 v
_ ‘ 8 1200 | 675 | 408 | s
C. SOILS (refer to site evaluation)
1. Depth torestricting layer = _ /8 - 2.7 ___inches o T G B o
2. Depthof percolation tests = ___/ < inches bl il i ot
3. Percolaﬁon rate 345 mpi Srivell B i
4. Land slope e %o 7.330::{9 o Jan
D. ROCK LAYER DIMENSIONS
1. Mutiply flow rate by 0.83 to obtain required area of rock
layer: Ax 0.83 =
752 _gpdx0.83sq.ft./gpd = &3¢ sq. ft.
2. Select width of rock layer (10 feet or less) = __/C ft.
3. Length of rock layer = area + width = Rock Bed )
20 = 4 TIESETPEPIPTTYETEVEVeTY LKLY
é/_{_’/_‘d_(_)_‘_____ Sq- ft- b /C) ft. — (.u) ft. ;,':}';.:‘*‘.‘c‘\..:“un et e .-,}':‘t‘:‘:.}:,:‘-:}:,}-::‘ l b »{/ﬁ
AT A Aeaiaaniale |
oS SICIEITIINIWidth <10 f.
) EACSLIRERtRt:
P VI |

E. ROCK VOLUME

1. Multiply rock area by rock depth to get cubic feet of rock;
30 squftw _/_ft= g3 cu ft.
2. Divide cu. ft. by 27 cu. ft./cu. yd. to get cubic yards;
b3¢__cu ft. +27 = _2Y cu. yd.
3. Multiply cubic yards by 1.4 to get weight of rock in tons;
24 cu.yd.x 1.4 ton/cu. yd. = 3% tons.
F. ADSORPTION WIDTH Absorption Width Sizing Table
1. Percolation rate in top 12 inches of soil is 35~ mpi pacoluion el i Textute i | %
e j/, /L/Jjﬁ"l—/)/ f\gO-”)lf}Q Inch (MPY) square foot| o R&éﬂlﬁyer
2. Select allowable soil loading rate from table; Fasier than 0.1 *| Coarse Sand | —- e
s 3 0.)w$ Sand 120 1.00
.52 gpd/ft 01105 | FinsSand =] 060 2.00
613 Sandy Lown 0.79 1.52
Sy ’SI@M\“ 0% “Zio™>
3. Calculate adsorption width ratio by dividing rock layer Hws "'ca(leosh' Toss Ed
loading rate of 1.20 gpd/ft2 by allowable soil loading rate; .su;g;é | Cay | - -
2. OF L it
1.20 gpd/ft‘».- "Q;:”E" gpd/ﬁ:z - Wél ““Z*/W' °  Soil oo coarse for installation of 2
e bp 2.G. 3. page 26
. . . . . . «e 7080, u .G. 3, page 26,
4. Multiply adsorption width ratio by rock layer width to get = Soil haviag 50% or mor of fins sand

required adsorption width;

ey Y x _Jo

ft= 29 ft

plus very fine sand,

v« Soil too heavy for installation of &
standard system,
See 7080.0210 Subp S.A, page 3.




Lok bet™ =

Y
G. DOWNSLOPE DIKE WIDTH Tose \r\/ .
1. Iflandslope is 3% or more, subtract rock layer width from 4 f)"\,,u“‘"‘ﬂx/f’AV .
adsorption width to obtain minimum downslope dike toe B “56 (\:’[\ '( } JUV
Y bt~ so _ft=_ /Y feet ~/ N

2. Calculate Minimum mound size based on geometery: /

a. Determine depth of clean sand fill at upslope edge of rock

layer: Separation : 3 ft-/5_ = /5 feet L /
y T AT -

b. Add depth of clean sand for separation (2a) /r“’?‘ Cover™__ 5 Qo
at upslope edge, depth of rock layer (1 foat) ’ | | foot Ratified °/
to depth of cover (1 foot) to find the Separation L2 feet |
mound height at the upslope edge of rock Upslage wWiath

/& ft+ 1ft+ 1ft=_3,5 feet Lt e \\;\l
c. Enter table with landslope and upslope dike ratio. LG tset Downslope Wiath
Select dike multiplier of 3,23 . L feet

d. Multiply dike multiplier by upslope mound height e

to find upslope dike width: 3.5 x3.25 =_jf feet

e. Multiply rock layer width by landslopto determine drop
in elevation; Slope Difference

fo % _ (% +100=0.6_ fect

f. Add depth of clean sand for slope difference (2e) at
downslope edge, to the mound height at the upslope edge
of rock layer (?b) to find the downslope height;

2.5 ft+ o6 ft=_7/ feet

g. Enter table with landslope and downslope dike ratio.
Select dike multiplier of 57,2 6 :

h. Multiply dike multiplier by downslope mound height (26
to get downslope dike width: %/  x 4726 = 22 feet

i. Compare the values of step G.1 and Step G.2h Select the
greater of the two values as the downslope dike width;

Az /5

,,,,, Y

2 feet &
j. Total mound width is the sum of { e e b
upslope dike (G.2e) width plus rock . “ feet
layer width (D.2) plus A/j&‘r‘ ‘. -
dOVVﬂSlOpe dike Wldth(G?_l), g Losicoe et
1 ft+ Jo  ft+_22 ft= 43 feet z __feet
k. Total mound length is the sum of 2

upslope dike width (G.2e) plus rock layer
length (D.3) plus upslope dike width (G.2e);
g few s fev g ft= _§5 feet

/</ /i» o+ (f;ij - ///f/‘} = C/‘ / ‘/ﬁ

. Torat Length
91
e Downslope Upslope
31 C } 51 (3} 71 3t 41 Sl &1 71 8:1
% sope
0 30 10 5.0 &0 7.0 30 10 5 60 7.0 80
1 309 a7 526 638 753 291 3.38 e 5.5 654 7.41
1 3.19 435 556 68 8.14 8 piviv] 454 534 £14 6.90
3 130 454 5.8 732 8.3 275 357 5 5.08 509 645
¢ 34 476 625 7.59 9.12 2.68 345 w7 4.4 5.4 606
5 153 5.00 667 857 077 26 30 4.0 48 5.19 5
4 s TS 7.4 9.38 207 254 233 1.85 441 1K) 5.4
v 350 v 7.69 1034 1373 2438 312 370 o 4 513
8 1.95 5.88 833 1154 15.91 243 kXoe] 357 4.03 4.49 (9.t}
$ 4.1 &25 9.09 13.04 1892 234 194 145 390 40 465
\0 9 667 100 15.00 2133 231 186 333 .73 412 444
1 443 744 1Lt 17.65 3043 126 178 323 3.61 1.9% 425
12 e 7.68 1250 149 4375 s} 70 32 149 3.80 [¥e)
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cData from test holes

EFB g@ﬂ”@g EST H};,f"
ST (imﬁéor

depth, inches
O~

W

}{Um
inchany

O,

letd
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= PHRCOTATION TEST SHER {T - S0 2

Testhole location 2240 Fon ST Fasr 40}7 zi"olc-@w 249 Daletest holn was prepared: [? /’5

Uepthof hole bottom: /T

b oo-n ,
“fethod of scratching sidewall: Ao . Depth of peasize grave] In bettorn of hole: (&

inche da : é’
inchies Diameter ofhole:___ o Inches

Soil Data from test hales

depth, inches soil textugpe: o,
- ) 4()(14’».\ “Lr(; "j/ﬂ“'“ 11)5}‘”\‘,,? /J Q(;{I
(‘, wree Cin L o L/a c(,/ fL/ [ —

zod color

e s
sttty [ —— R
- b sa s e — e

Inches

“ate and honr of jnitfal water filling: /25 /95 5/” Depthofinitial water t)HmLA“ ke

< s.above hole Lottam

~fethod used to maintaln 177 ofwﬂer depthin hole for 4 hourg: fé / 20 L m{_..(., .’1‘/{\0‘ "
S Ealie

I
{

crcolation test conducted by;

AN AN . Percolation test started at . (a:(p 1)/

“lavimuemoavater depth above haole botiom during test___ (9 . inches V}/N’/ﬁ

g i

INTERVAL | WATER WATER aEn PENC RATE Ceniesizag
TIrC (MINUTES) DEPTH (froction) (doclinal) CaLCULATICH 5= 5
< e g - e
START i <~ (0.6 igﬁ 27,6 A 1321
3o 455, 57 ST IR e .
mmmm T e T i BN A (Gactinal) T
REPILL ,m.é ,,,,,,, < R
2o . 5.y 2 /¢
o e S R e s Ty n e ade i W TS b s Eun 3 o s i Gk 3‘35: 3}
R s REFILL e . -
4O A6 X 21 o
7 1 - JRLERE
ReEprLL P '
TVIRDT s T uie N3
o T mmmeee Cmmemmee R LT TR ) (MDartm "‘D,, . |
o P, Grep Loty
R REPILL S - . i b 4
: '")( Fo TTE e ¥ 3 EIvAE
. A, IR BROP . TR
E T initeltut ZTIITIE Sl 7'_29”{{ -/-T1/ (Dociimsl) L5 6
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. REPILL ) . Vo - it e
. TR SRSD T 1718 = 85
' o e e e s b (Dacinnal)
)= ' T (l: REWE
Lo REPILL e s e . , - e )
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. RERILI e mn e vt . . ¥y
- TR TBSWSD Tre 1516 = 54
i I e I B DS, T e e (Dacimaly B

L AVIP PR’ SN O WS ol STrellS W aiTRDT

Ten Percent Calculation ®
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