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SITE, LIMITATIONS

- Avallable Space - Soil wetness

- Slope - Flooding

- Landscape position - Surface drainage limitations
- Soil texture - Bedrock

. Soil structure . Sinkholes/Karst



POTENTIAL SYSTEM DESIGNS

- Lagoon

- Gravity feed
 Chambers
« 10" Gravel Less

- Low Pressure Pipe
- Septic Tank

- Drip Irrigation
- ATU
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SOIL PROFILE DESCRIPTION

Case study 1

Notes . very fine gravels

** drip irrigation rate is 0.05

Owner: Date:
SOIL CHARACTERISTICS Excavation Depth: 54 inch  Ppit (required for new installation) or Core #: 1A
Vegetatlon: grass Parent Material: loess/colluvium/pedisediment
Suita- : . % Coarse ; e
bility Horizon I\/éuonlzf;ll Redoximorphic Texture P Ctonsw Structure /ll{Joots ? @ | ,| Application Rate
(S,PS, | Desig- Depth/ o Features USDA | % by volume | ~ o ) oles S 5 _g =R - o PP
U) nation | Boundary ‘ Clay <3” ' >3" (Table 13) | (Table 14
| S—— * e o e e R Ry
0-5 _ mf
PS Ap " 10YR3/3 sil 22 - - fr 3cqgr e L 1 05 0.25
5-11
PS E = 10YR4/3 sil 20 fr 2,m,sbk mmn: L 11 0.5 0.25
PS Bt1 ! 1;24 10YR4/6 sicl 30 - - fr 2.¢c,sbk c(;; M i 0.35 0.18
24-34 _ ff
U Bt2 = 10YR5/3 sic | 50 fi 2.c,sbk = H [Ivo]| ** e
34-43 ff
Bt3 C,3,P RMX sic fi &k =
U 0 10YR5/8 10YR5/2 50 2,c,sbk T H | IVb
43-54 c.3.D RMX _ 5 , £ . -
U | 2B4 10YR6/8 10YR6/1 sic | 45 | 15 fi 1,c.sbk = H | IVb




Owner: Case study 1

SITE CLASSIFICATION for
ONSITE SEWAGE SYSTEM - 19 CSR 20-3.060(2) & (7)

Pit/Core #: 1A  Date:

Suitability See recommendations below S — Suitable; PS — Provisionally Suitable; U — Unsuitable; for conventional system
S

LANDSCAPE POSITION: SIDESLOPE

Slope aspect: w
Flooding frequency: None B Rare [0 Occasional [ Frequent 1 Surface depression(s) in evaluated area?_ Y
S & TOPOGRAPHY Percent Slope: 8 Slope Type: Uniform B Complex O
Shape across (contour): CONVEX Shape down (profile): LINEAR
SOIL CHARACTERISTICS (See Profile Description for details)
U _f’_S_TEXTURE to a depth of 24 inches  Depth of unsuitable texture 24+ inches
S STRUCTURE to a depth of inches Depth of unsuitable structure inches
PS SOIL DRAINAGE  Type of water table: Depth to water table inches
S Surface drainage limitations: NONE Runoff slope length 400 feer
S SOIL THICKNESS Depth of bedrock: >48 inches  Rock outcrops? NONE
U RESTRICTIVE HORIZON  Type: CLAYPAN Depth: 24 Thickness:
PS AVAILABLE SPACE  Estimated space available: 100 X 100

Adequate for a conventional system? Y

OTHER FACTORS Note any environmental hazards:

an alternative system? Y replacement arca? N7

High groundwater contamination potential? (If yes, indicate reason):

Sinkhole 1 Rapid permeability 0 Depth to highly permeable bedrock [ Fill material /depth [1

U OVERALL _ NotessHIGH CLAY, SOME LANDSCAPE ISSUES

Overall site classification will be determined by the lowest of the uncorrectable charactensuc:.
S An overall site classification of suitable indicates soil and site conditions favorable for the operation of a
conventional absorption system.
PS Sites classified as provisionally suitable require some modifications and careful planning, design, and
installation for a conventional system or alternative system to function satisfactorily.
U Sites originally classified as unsuitable may possibly be reclassified as provisionally suitable according to
subsection (7)(K).
An unsuitable site may be used for soil absorption systems, provided engineering, hydrogeologic and soil
studies indicate to the administrative authority that a conventional or alternative system could be expected to
function satisfactorily. These sites may be reclassified as provisionally suitable upon meeting the
requirements of the administrative authority according to subsection (6)(K).

Recommendations* associated with Provisionally Suitable or Unsuitable classificauons:

Trenches must not be dug when wet to prevent damaging soil/trench surfaces.

Surface water diversion is needed.
An interceptor drain should be installed upslope at a depth of inches.
= Shallow or modified shallow placed trenches should be installed at a depth of inches.

An alternative/engineered system is needed to overcome site limitations.

mmmmmCE
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Owmer: CASE STUDY 1 Date

Comments/Recommendations

Sloping lot with two drainways cutting down the slope, which will lead to some limitations on system placement.

Soil is high in clay at 24+ inches and somewhat poorly drained due to clays. Site needs an engineered system.

*Recommendations are to assist the property owner, and their agents in complying with the standards, and are subject to
approval by the administrative authority.

I, the undersigned, hereby certify that the site evaluation was made in accordance with the requirements of Sections 701.025-
701.059 RSMo and 19 CSR 20-3.060 and 19 CSR 20-3.080, and that the data recorded is correct to the best of my knowledge.




System Design — Drip Irrigation
» Why Drip?

Depth of Suitability
Depth of Water Table
_ocation of Drainage
Curtain Drain?
_0ading Rate

Design Flow — Bedrooms? Occupancy?
_ocation of water service/well(s)
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SOIL PROFILE DESCRIPTION
Owner: Case study 2 Datas
SOIL CHARACTERISTICS Excavation Depth; 48 in Pit (required for new installation) or Core #: 1A
Vegetation: Grass Parent Material: Loess
Suita- ¢ Munsell . . Texture % Coarse Consis Roots | > v | o Application Rate
bility Horizon . Redoximorphic Fragments e Structure /Pores | £ = E%
(S, PS, | Desig- Depth / otor Features? USDA | % | by volume @ ‘5’ © | &5 g = Conv LPP
ij) " | nation | Boundary® {io1sg V| Clay T o (Table 13) Crableldlﬁ
mf
PS AT 0-8 10YR3/2 . sil 15 ” = fr 3,c.gr mm L it 0.55 0.28
cs =
pS A3 8-16 10YR3/3 ) silt | 15 [ - ] fr 2,m,sbk —— L | m| oss 0.28
cs
cf
16-24 ¢ 1.fFMM il ; - fr 2,m,sbk L [ m| 045 | 023
R4/3 v Si 25 MM,
PS Bt1 - 10YR4/ 1OYRS/6 mr:
c
24-36 C,2,P FMM . 30 s = fr bk M ] 0.35 0.18
PS Bt2 : 10YRS5/6 SYRA/6 sicl 2,6 =
c ' b H |IVb ™ .
U B3 |8 10YRS/6 . c |60 | - - o 2,c,5bk ff

Notes  Drip irrigation rate is 0.05




SITE CLASSIFICATION for
ONSITE SEWAGE SYSTEM - 19 CSR 20-3.060(2) & (7)

Owner: Case study 2 Pit/Core #: 1A Date:

Suitabilitv  See recommendations below S — Suitable: PS — Provisionally Suitable; U — Unsuitable; for conventional system
S LANDSCAPE POSITION: SIDESLOPE

Slope aspect: SE/E
Flooding frequency: None B Rare 00 Occasional O Frequent 0 Surface depression(s) in evaluated area?

& TOPOGRAPHY Percent Slope: 4__ Slope Type: Uniform B Complex O
Shape across (contour): LINEAR Shape down (profile): LINEAR
SOIL CHARACTERISTICS (See Profile Description for details)
U ﬁTEXTURE to a depth of_.___gf ___inches Depth of unsuitable texture 36+ inches
S STRUCTURE to a depth of inches Depth of unsuitable structure inches
S SOIL DRAINAGE Type of water table: Depth to water table inches
S Surface drainage limitations: NONE Runoff slope length 400 feet
S SOIL THICKNESS Depth of bedrock: >48 inches  Rock outcrops? NONE
u RESTRICTIVE HORIZON  Type: CLAYPAN Depth: 36 Thickness:
S AVAILABLE SPACE  Estimated space available: 100 X100
Adequate for a conventional system? Y an alternative system? ¥ replacement area? Y
OTHER FACTORS  Note any environmental hazards:
High groundwater contamination potential? (If yes, indicate reason):
Sinkhole [ Rapid permeability [J Depth to highly permeable bedrock 1 Fill material /depth CJ
u OVERALL  Notes:Claypan at 36 inches

Overall site classification will be determined by the lowest of the uncorrectable characteristic:
S Anoverall site classification of suitable indicates soil and site conditions favorable for the operation of a
conventional absorption system.

PS Sites classified as provisionally suitable require some modifications and careful planning, design, and
installation for a conventional system or alternative system to function satisfactorily.

U Sites originally classified as unsuitable may possibly be reclassified as provisionally suitable according to
subsection (7)(K).

An unsuitable site may be used for soil absorption systems, provided engineering, hydrogeologic and soil
studies indicate to the administrative authority that a conventional or alternative system could be expected to
function satisfactorily. These sites may be reclassified as provisionally suitable upon meeting the

requirements of the administrative authority according to subsection (6)(K).

Recommendations* associated with Provisionally Suitable or Unsuitable classifications:

Trenches must not be dug when wet to prevent damaging soil/trench surfaces
Surface water diversion is needed.

An interceptor drain should be installed upslope at a depth of inches.
Shallow or modified shallow placed trenches should be installed at a depth of
An alternative/engineered system is needed to overcome site limitations.

inches.
XX

N AT LA s e e



Owner: Case study 2 Date

Comments/Recommendations

Site is well drained to 24 inches and has low to moderate clay to 36 inches. Very high clay at 36 inches.

Site will need an engineered system or lagoon due to poor permeability of clay at 36 inches.

*Recommendations are to assist the property owner, and their agents in complying with the standards, and are subject to
approval by the administrative authority.

I. the undersigned, hereby certify that the site evaluation was made in accordance with the requirements of Sections 701.025-
701.059 RSMo and 19 CSR 20-3.060 and 19 CSR 20-3.080, and that the data recorded is correct to the best of my knowledge.




System Design — Gravel Less Chambers
« Why Chambers?

- Depth of Suitability
- Depth of Water Table

- Location of Drainage

- Curtain Drain?

0ading Rate
Design Flow — Bedrooms? Occupancy?

_ocation of water service/well(s)
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Case 3. Bedrock at 35 inches with clay at
9 inches and saprolite at 13 inches
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SOIL PROFILE DESCRIPTION

Owner: Case study 3 Date:
SOIL CHARACTERISTICS Excavation Depth: _48inch pit (required for new installation) or Core #: 1A
Vegetation: trees Parent Material: colluvium/residuum
Suita- . % Coarse i 2y
bility Horizon Ngl(ﬁzeru Redoximorphic Texture Braguenis Ctons1s Structure /l;oots ? :g 5@ % Application Rate
(S, PS, [ Desig- | _Depth/ oist) Features®  [USDA [ % | byvolume | ~o-C 5 ©° |85 |8 2 o T TP
Uz nation | Boundary®” (m - Clay [~ 3% 3" (Table 13) | (Table 14)
0-1 2 cm
PS A 10YR3/2 - sil 25 5 fr 2.f,sbk eoess i I 0.45 0.23
as
i mf
s | pi 19 10YR4/6 ] sich | 30| 15 | 5 f 2,m sbk — M | m| 035 | o018
cs
J ; . mf "k -
u Bt2 9323 5YR4/6 many manganese| SIC 40 | 15 2 Vfi 3,c.pr - H | IVb
13-27 . ff
PS | 2BC1 GYHT - sicl | 30 | 20 | 5 fr 3.c.pr = M | | 035 0.18
cs
27-32 g - *k "k
PS 2BC2 = 5Y6/1* sicl | 35 | 20 5 fr 2,c,sbk = H | IVb
32.35 ' .
PS 2BC3 ~ 7.5YR5/8 many manganese | sicl 30 5 fi 1,c.sbk fF M i 0.35 0.18
U R ah Bedrock - o
= REe s R S e R R S i o VT

Notes ~ colors are from limestone

** drip irrigation rate is 0.05

Notations used on Soil Profile Description

FE 518, O~ N S\ -
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SITE CLASSIFICATION for ;
ONSITE SEWAGE SYSTEM - 19 CSR 20-3.060(2) & (7) "

Owner: case study 3 , Pit/Core #: 1A  Date: ;
Suitability See recommendations below S — Suitable; PS — Provisionally Suitable; U — Unsuitable; for conventional system.
u LANDSCAPE POSITION: BOWL Slope aspect: w
Flooding frequency: None B Rare [0 Occasional [ Frequent O1  Surface depression(s) in evaluated area?
U & TOPOGRAPHY Percent Slope: 8% Slope Type: Uniform B8 Complex [J
Shape across (contour): CONVEX Shape down (profile): CONVEX

SOIL CHARACTERISTICS (See Profile Description for details)

EREER  eabsab o bt st badere AL SR

u _ETEXTURE to a depth of 9 inches Depth of unsuitable texture inches

S STRUCTURE to a depth of inches Depth of unsuitable structure inches

S SOIL DRAINAGE  Type of water table: Depth to water table inches
S Surface drainage limitations: NONE Runoff slope length 200 feet
U SOIL THICKNESS  Depth of bedrock: 35 inches  Rock outcrops? NONE

u RESTRICTIVE HORIZON  Type: CLAYPAN Depth: 9 Thickness:

u AVAILABLE SPACE  Estimated space available: limited due to lake

N N

Adequate for a conventional system? an alternative system? Y replacement area?

OTHER FACTORS  Note any environmental hazards:

High groundwater contamination potential? (If yes, indicate reason):

Sinkhole [1 Rapid permeability [0 Depth to highly permeable bedrock [J Fill material /depth [1
U OVERALL  Notes:Bedrock, clay, topography

R T RN e e

Overall site classification will be determined by the lowest of the uncorrectable characteristic:

® S Anoverall site classification of suitable indicates soil and site conditions favorable for the operation of a
conventional absorption system.

* PS Sites classified as provisionally suitable require some modifications and careful planning, design, and
installation for a conventional system or alternative system to function satisfactorily.

® U Sites originally classified as unsuitable may possibly be reclassified as provisionally suitable according to
subsection (7)(K).

* An unsuitable site may be used for soil absorption systems, provided engineering, hydrogeologic and soil

LR FEEH

T T

studies indicate to the administrative authority that a conventional or alternative system could be expected to -_’
function satisfactorily. These sites may be reclassified as provisionally suitable upon meeting the F.
requirements of the administrative authority according to subsection (6)(K). i;
Recommendations* associated with Provisionally Suitable or Unsuitable classificanions: E 4
Trenches must not be dug when wet to prevent damaging soil/trench surfaces. ::
Surface water diversion is needed. ?
An interceptor drain should be installed upslope at a depth of inches. E’:
Shallow or modified shallow placed trenches should be installed at a depth of inches. %
XX An alternative/engineered system is needed to overcome site limitations. i‘(

03



S - Case study 3 Date

Comments/Recommendations

Inspection pit was dug in area previously used as a borrow pit for lake dam. This exposed bedrock at a shallow depth and

removed approximately 3 feet of topsoil. Site is space limited. due to lake and buildings, which is why inspection pit was

placed in a bowl shaped area. Site needs an engineered system and will likely require some soil replacement

*Recommendations are to assist the property owner, and their agents in complying with the standards, and are subject to
approval by the administrative authority.

I, the undersigned, hereby certify that the site evaluation was made in accordance with the requirements of Sections 701.025-
701.059 RSMo and 19 CSR 20-3.060 and 19 CSR 20-3.080, and that the data recorded is correct to the best of my knowledge.




System Design — Drip Irrigation

« Two Zone Field?

Why D rI p? FILL NOTES
Depth of Suitability

1. PLOW EXISTING SURFACE TAKING CARE TO NOT COMPACT EXISTING SOIL SEPSFE)(I)E(:QAEATUEILRYE]E-)OS cY
2. ADD SOIL GROUP Il (CERTIFIED SILTY LOAM) WITH FRONT AND BACK SLOPES Q
3. SEED AND STRAW TO PREVENT EROSION

20'|FRONT SLOPE (MIN.)

Import Soil?

20

' BACK SLOPE (MIN.)

s

FIRIEL

o

N
N

Depth of Water Table
Location of Drainage
Curtain Drain?

| 0ading Rate — IVB
Design Flow — Bedrooms? Occupancy?
_ocation of water service/well(s)

%" DRIP LINE
INSTALLED AT 8" DEPTH

FILL CROSS SECTION

NTS

11" SOIL GROUP Il CERTIFIED FILL (SILTY
LOAM), 0.15 GAL/DAY/SF MINIMUM
9" SOIL GROUP 11 0.18 GAL/DAY/SF



Ganey Engineering LLC Drip Flow Calculations

ok Doscription: | Case Sty £3

Contact: WOREA
. Prawl
Dats: 208ep-22

Plaass fill in the staded areas and drop down messs:
Thas sarves a5 @ gmitde. and & not a

[Worksheet 1- Field Flow

Total field

|_JTotal Cruamiic: of affinest to ba dispoed par doy

| JEipdmmlic lading mio

Mininvem Chisparsal Field Ara

|1 Total Disparsal Fiald A

Flow per zone

|_JChoose amiter spacing betwesn WASTFFLOW smittars

| Mumber of Zomes F B
Digparmal arsa par rome 24N |squam £
|_JChoose Lns spacing batween WASTEFLOW bnes I\
25

Total Encar ff par zono {pini Tequized) 1200 |f par zome
Total numsber of emithen par zong S0 |emittors par zono
|Salect Wastaflow dripling (1 Snum) Wastaflow PC - 1/ gph| dripling
JProssurs at the boginning of the dripfiakd Tlpsi
Ifﬂiﬂmuhm' ing of the dripfiald 1738
What is the flow raie par amdtter in gph? 053/
Doz flow por pone 530 ﬁ
I roquinad, choose fiush velociny 1| fisac
How mamy lines of WASTEFLOW per zozma? 12| linas
JFill in the actual kength of longest dripling haaral 100 [T
hant Inciuding fiesh requirement 257 5ETATT4

|| Fiush flow required at the end of sach dripline 0.74
Tocal Flow par TOns- Womst cake SCananio 144:&

Select Filters and zone valves
ISdemwT_-.-pn Vortax Screen Filtar
Ihl:.nmmnndnci}'i'.x: {item mo.) AP4E-1F| 1" Soen Filbar 0-20zpm |
|sstact Zoms Vatve Tipe Frydicaslic -

Ihl:.nm.mﬂnci Zone Valve (fiom no.)

HT-4402 lox walww 1 25x1.23", 25-Tip

Dosing

[T Tamtear of dowes par dy | zome

2.5 |minsecs

1:37 |brszmins
Por Zons - Pramp ren tinss par dary/zome: 033 | krsmins
|_JAll Zonas - Number of dows par day ( all zomas 4 |doses [ day

Geofiow, InC. Design W I003H

ST

@ SEQrLoW

Fresoore o muay b groasiy d caburly if dexigrong with WASTEFLOW Classic

The kefiers on e diagrend right ) maich hllld.m::l:l:liuu.'b:hr

Worksheet - Pump Sizing

Section 1 - Summary from Worksheet 1

Flerw pogpainead 1o dose Niekd 530 gpm
Flerw pogpainead 1o Musk field B3R g
Flow reguired o dose & Mush fickd 1818 gpm
Filizr AP4E-IF
[[532. of Zou T
Fone vabve HT-4402
Diipline Wamellow PL - LiZgph
[ T —— loooe  n
Sechion 4 | Falbead | Preses
A Flush ling - Loesss through refum ine
Siee of Tush Enz o inche 1.25 isch
Lengh of et line 60 I
1 1 al| 5 i
|| Elevation clusge (& dirwnill esies 0y [
Fresmure b i 100 1 of pge 115 R 093 i
Tustad praccaers furs froey onal uf dripline o retorn tank Li g 061 i
E. Dripline - Losxes through t i pdines
Length of hsgest dripkse Laicrd [
Wofinitan dising jros s rapuned W od of dripline 2118 R W00 i
Luni through dripline during Meking. E45 R i66 pui
1 Totad mimiommm regmired drigding preore JLSF @ 366 pai
A8, Minkmum Precours moulred at baginning of dripfisid
“UIATED s sepinad o beginsing of drigfick] 1295 4 1477 i ]

STFECIFTED peesmre s hegisning of dripheld (from worksds 1)

ST.R I 2500 ot

Geeall SPFECTFIED Priidess & gealer thin CALCULATED Pretisse rgjessincil 06 & heal lsh

. Dwip componsntc - Locess Ehrowgh kL
Filis 150 0 650 pri
|| T valve pressuns kows (sc s Sisgriem) 593 0 See Y pui
Flow mecier pessre kot (sot in Ssgras [ - i |
|| Onher presvore ko [ - i |
Tuai fay Bremk ik compumen i 95 650 i
D. Eupply [ins - Minimum F hetsd requiresd to get from panp tank o fop of dripfisid
|| Sie of speby line in isches 135 _inch|
al o 50 1L
[T Eguivsien lengh of Gaings K
Hieijght from puris bo ik outlsl 50
| Eevaion clusge (3 derwnbill cster 0y 5
I Presure loasign is 100 i aof pige 51 m) 3% pui |
Tstad v cor bascn o g s fold 133 & 577 pui
| [ Totsl ynamic haad TR} 4037 pai
Fump papaoity * 142 gpm
Pump Modsl Mumbsr |Frankan Eisotria 20 gem
Woltz | Hp | phace ]120 W 860 HF Zingle Phace

* bk Fump cxpucity Now ssusics Nlow i driplin doc not change durisg & dese eyl With Wieellow

Fer miumrs aczuris Mo plosas s Oeoflnes Fluaking werkshort

e o



CONCLUSION:

- Many site limitations exist for onsite wastewater systems and
should be investigated by a qualified soil scientist

- Site [imitations can be overcome with engineering solutions
- Different site limitations can utilize different solutions

-(Questions?



