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System Sizing: Soll Loading Rates
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Percolation Rates > 60

|

Wﬂat About Percolation Rates >60?

A I Years Allowable Systems

‘9#8—1956 Seepage Pit or Sand Filter Trenches

1‘9!56—1973 / No Provision

1%3— 1979 / Not Permitted

Professional Engineer Design (PED), Evapotranspiration (ET)
PED, ET, "Bell-Patt" or Non-Pressurized Drip Dispersal (NDDS)
PED, ET, "Bell-Patt" or Non-Pressurized Drip Dispersal (NDDS)
ET, NDDS, + Many More Options!




Soll Evaluation-TCHD

What About Soil?
Years Soil Evaluation Method
1948-1980 Not Evaluated
1980-1996 / Borehole, Unified After 1988
1996-209( Borehole by Engineer, Test Pit by H.D.
k2005-22ﬁ4 Borehole by Engineer, Test Pit May be Required by H.D.

\X014/f>resent Visual Tactile in Test Pits




Research

»Early (1920's -1960's)
®»Henry Ryon

»Fcderal Housing Authority
Sanitary Research Lab

»Taff Sanitary Engineering
Center




arch-1970’s -Present

» OWTS Researchers
»Siegrist
®»Converse

er

TS
®| ouden

»[chobanoglous
»(Others




Research-Key Areas of Advancement

» \Nastewater Characteristics

®»reatment Technologies

®»reatment Processes in the Soll
®»Contaminant Fate and Transport Models




Disposal vs. Treatment

Disposal Treatment
| -G




Soll Treatment Processes

astewater source
Prefreqt ¢ Effluent Network of
s ecimen delivery , trenches
Ir:;afll:;‘rah?n; Plant uptake
Tt e L ST Straining and filtration
Vadose Adsorption
F::ersolgjl?}n % lon X-C, precipitation
e e Biotransformation
Die-off and predation

V::. v;..o v;... -.:VV:.: v:.o ...:v
- Capillary fringe YL | '¢ : AL
Ground water zone ‘\}\N



ry of Training

» [948-1979
= (On the job

» |980-2012
udy-Manuals

»CEHA AEC & Courses 1-2/year
»/Dr. Ward’'s Seminars @ CSU

American Society of Agricultural Engineers Annual
Symposia

2012-Present
» CPOW brings NAWT courses to Colorado!




Practice

Old

» |nstallers designed & built
system “Their Way”

®» Tank and STA depth not
critical

» Boreholes & "“Percs”
» [Jse pump as last resort
» Maintenance optional
» Al waste the same

New
» All systems designed

» Tank & STA depth crifical
» Test pits, “Percs” Optional

» Use pump to improve
performance

» Maintenance is essential
» High strength waste



Subsurface Investigation

Boreholes Test Pits




Colorado Soils and
Site Evaluation Course

s %




Understand the Basic
Principles of
OWTIS Siting and Design




Site Evaluation

» Preliminary
» Information before you head out

» Field
= What is actually there

= Reporting
= Communicating the
Information




Blomat and the Long Term Acceptance
Rate (LTAR)

The biomat controls the rate the
ffluent enters the soll

This is The LTAR




Table 10-1 Soil Treatment Area Long-term Acceptance Rates by
Soil Texture, Soil Structure, Percolation Rate and Treatment Level

Long-term Acceptance Rate (LTAR);
Gallons per day per square foot
Soil Type, Texture, Structure and Percolation Rate Range
USDA Soil
Soil Structure- USDA Soil Percolation Treatment Treatment Treatment Treatment Treatment
Type USDA Soil Texture Type Structure-Grade Rate (MPI) Level 1! Level 21 Level 2N* Level 3* Level 3N*
R >35% Rock (>2mm): See Table 10-1A >35% Rock (>2mm): See Table 10-1A
0
1 Sand, Loamy Sand Single Grain 5-15
(Structureless)
PI;éPglsmitlc) 2 (Moderate)
/ Sandy Loam, Loam, Silt Loam (Blocky) 16-25
GR (Granular) SjCcoe)
PR, BK, GR 1 (Weak)
2A Sandy Loam, Loam, Silt Loam 26-40
Massive 0 (Structureless)
3 Sandy CI.ay Loam, Clay Loam, PR, BK, GR 23 41-60
Silty Clay Loam
Sandy Clay Loam, Clay Loam, P 8, €5 1
3A Silty Clay L 6175
Mgy (Y7 HeXti Massive 0 (Structureless)
4 Sandy Clay, Clay, Silty Clay PR, BK, GR 2,3 76-90
PR, BK, GR 1
4A Sandy Clay, Clay, Silty Clay 91-120
Massive 0 (Structureless)
5 Soil Types 2-4A Platy 1,23 121+




CPOW Soil Textura Flow Chan & Table 10-1 & Taxtural Trangle - Thirg £ -~ May 16 2039

BASED ON REGULATION 43 EFFECTIVE MAY 15 2018
TABLE 10-1 Soil Treatment Arca Long Term Acceptance Rates by Soil Texture, Soil Structure, Percolation Rates and
Treatment Level
(Use Table 1041 for solis that contain 35 percent or less rock fragments, For soils with more than 35 percent rock
fragments, see Table 10-1A. Rock fragments are larger than 2 millimetars:)

Long-term Acceptance Rate (LTAR)
Soil Type, Texture, Structure and Percolation Rate Range Gall PAAS P SGSTE R

Soll Type | USOA sail Toxture

] Zancy Loam Privmatic
1 2 Lawn  Slocky . 16-25 0.60 1.00 1.00 110 110
Sit Lossen Gramilee b H
Frismats 1
Sandy Loam Rlocky Wensi
2A Losen Granlae 2640 0.50 0.80 0.80 090 0.90
Siit Loam
Masaivm Structiamings

—— — Vreatment levels are defined in Table 6.2
c_ 3 _jAreas outside the dashed box require design by a professional engineer

Textural
Triangle
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\ ™~ back slope

E——
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\ swale

depression




Slope Shape—Slope shape is described in two directions: up
and down slope {(perpendicular to the elevation contour) and
across slope (along the elevation contour); e.q., Linear, Convex

L = Linear; V = Convex; C = Concave
- Surface flow pathway

(adapted from Wysocki et al,, 2000)

USDA-NRCS 1-6 September 2012




Subsurface Soill Characterization

‘Undisturbed Soil’

Read

= Color

= Sfructure

= Texture

= Consistence

Location
= Best Site

Number

Percolation Rate
(Perc)-Optional

22




Tools for Soill Characterization

—Orms
References

Recording
= Camera

Measuring
Digging |
Perc test equipment

23



Basic Geology
and Soil Forming
Processes




The Three Rock Types

1.

Igneous — From the Latfin word
for “fire”

» Made of solidified molten material
(magma/Lava)

» Crystals are well defined and interlocking
(crystalline)

Metamorphic - Meta = change,

Morph = form

» Altered preexisting rocks from heat and
pressure

» Minerals heat and partially melt to for new
and different minerals

» Crystals also interlocking (crystalline)

Sedimentary — From transported
sediment and solidified into rock
» | aid down in layers

= Many depositional environments

» Preserves clues as to what the earth was like
at the time of deposition



Soll Development

Understanding the geology can help to
predict soil type (gravel, sand, silt, clay).

Residual Soils — Derived from the
weathering of in situ parent bedrock.

Transported Soils — Sediments transported
and deposited in place.

Transportation can be from water,
wind, glaciers, gravity, efc.




Report, Site Plan, Design
Document




xample Soli

N7 Tri-County
Health Department

orm-Graphic

Soll Profiie Test Pit Graphic Log Number: 4

WIDTH IN FEET
L] 1 2 3 a 5 6
Gronsnd Sarface o 3 : pr— ™
- 1 } i fotal Iidek = 3.0
Property Address. 3796 North State Highway 67, Sedalia, CO 80135 | | | I
1 I !
Test Pit Number-___ PIT H Date of Logging:__ 04/08/19 _Typa! 3 (LTAR=D. 35} | | I 11 ) (54 O | |
; Y !
‘ l | T
| Range of | Soll Type - - 4+t
Depth of Sell | USDA Soill | Redowmorphic |
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4 : S . - !
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United States Department
of Agriculture

oll Classification System




Soll Properties

Texture
Structure
rade of Structure
Consistence
Color

/ones of Reduced Permeabllity
/ Porosity




How to determine solil texture?

Use the "“feel” method
Obtain a golf ball sized sample
Moisten sample to puttylike consistency

Knead sample and take mental notes
Stickiness ’
Stiffness
Smoothness
Grittiness

Pracftice is the key!!l

Follow NRCS flow chart method (in handouts)




t Texture Flow Chart

Soil Texture by Feel |_Does the soil remain in a ball when squeexed? |

Place sall in palm of hand. Add water drog wise Yos No e S
and knead the soll into a smooth and plastic <o =T s y
commistency, ke moist LM_’,d wv_J.‘ltel‘ L—Add dl’w
RSty Yes
L is the soil too dry? ‘
No | Yes

| Isthe soll too wet? )
No |

Place ball of <0il between thumb and forefinger,
gently pushing the soil between with the thumb,
squeozing it upwaed into a ribboa. Form a rdbbon

of uniform thickness and width, Allow
ribbon to emerge and extend
over the forefinger, - >

bBreaking from
i1s own i == T No —
wealght. L-Docs the soil form a ribbon? J
Yes
Lwruu kind of ribbon does it form? )
NP ~ R P
.

Forms a waeak Formsa 1 - 27 Farmsa

ribbon less ribbon before ribbon 2"or
than 1" betore breaking longer before
breaking breaking

Loam m
S0il Type 2 0c 24 Tyoe 30

Sandy Loam

Neither gritty nor samooth? Yes

T s LILEM WS G b Mowhe By St 5 L TR TN, el .

TR i My e D & Hamiears A Boosery, W Basen, 2 Ly M platy structirn then soil type &

St h e



Soil Texturing




Soil Texturing







CHARACTERISTICS OF
IMITING LAYERS

Overview of CDPHE Regulation #43 and Some Examples to Consider




LIMITING CONDITION/LAYER

Defined:

‘Limiting layer"' means a horizon or condition in the soill
profile or underlying strata that limifs the freatment
capability of the soil or severely restricts the
movement of fluids. This may include soils with:

= low or high permeability

= Impervious or fractured bedrock

- a seasonal or current ground water surface






Table 10-1A

Design Criteria for Soils with High Rock Content (Type “R” Sails) 234

Soil Type, Percentage of Rock, LTAR, Distribution

Required Sand or Media Depth Relative to the Quality of Effluent Applied to the

Distribution System

Type of

Soil Percentage and Maximum LTAR Distribution Treatment
i -1 E
Type Size of Rock (Gal./sq.ft./ day) Required Level 1
Soil Type™ 1with Unlined Sand Filier. 1.0 -
a0 |  morethan 35% for “Preferred Sand Pressure 'ﬂ;"gﬂm
Rock {(=2mm) Media™, 0.8 for Distribution® Sand Filter
“Secondary Sand Media”
Soil Type™ 2 -5, Use TL1 LTAR from
R-1; =35 - 65% Rock Tahle 10-1 for the soil Pressise Minimum 2-foot
Option (=2mm) ; with type comesponding to Distribution® desp Unlined
1 =50% cof the Rock the soil matrix, with a Sand Filter
<20 mm (3/4 inch) maximum LTAR of 0.8
Remove, mix,
. - replace 4 feet
np | S e 2 | The allowable LTAR'S of existing
Option | Rock (>2mm). with are defined in each Pressure | matenal; with a
3 ~50% of the Rock individual treatment level |  Distribution® L['l_":lgfgfuglﬁ
=20 mm (3/4 inch) column in this Table :
i Use TL1 LTAR from
T3 _
o RapeSe | Tabet0dforthesol | - Timed, | Minmum 3oot
R-2 ' type comesponding to Pressure desp Unlined
OR=30% ofRock | e ool matrix, witha | Distribution® | sand fiter

=20 mm (3/4 inch)

maximum LTAR of 0.8

If your local health
department does
not have an
Operation and
Maintenance
Program this
section does not

apply!




Classroom

Professor Laws s it fime for lunch yete




FIELD

The husker is cute, but we
Limiting LOyer Perhapse could reolly use a “Pit- BuII”I




The CPOW Solls Class is an “Eye
Opening” Experience’!




