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The Pennsylvania Association of

"SEO SEWAGE ENFORCEMENT OFFICERS

PERCOLATION
TEST

Presented By Roger Lehmann

OBJECTIVES

The purpose of this session is to:

e Understand how to prepare a Percolation Test
e Understand how to perform a Percolation Test

e To calculate the minimum absorption area size
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SITE EVALUATION STAGE

The percolation test determines:

1) the size of the absorption area required
for the system,

2) the type of system that could be placed on
the proposed site, and

3) the possible unsuitability of the site.

Roger Lehmann

KEY TERMS

ABSORPTION AREA

PERCOLATION RATE
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QUESTION

What are the two types of onlot
sewage disposal systems that
require percolation testing?

QUESTION

What are the minimum depths of
suitable soil for each system?

In-ground — need a minimum of 60 inches
of sui Q&slope).

20 inches

2/5/2025
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PERCOLATION TEST

SEOs must be able to correctly complete,
calculate, and interpret the results from a
percolation test to know if a permit can be
issued according to the regulations. The
test determines the proper size of a system,
and it may determine the type of system
for a site.

Roger Lehmann

PERCOLATION TEST

What does a percolation test tell us?

e The test determines the rate at which sewage
effluent can be expected to seep into the soil. The
area required to properly dispose of the expected

sewage flow (the absorption area) is based on this
rate.

e The percolation rate determines the size of
the system and may also further determine the
type of system or the unsuitability of the site.
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QUESTION

What are the factors that
determine where to place the
percolation holes?

Roger Lehmann

PERCOLATION HOLES

1) Soil probe—The soil probe must be dug within 10
feet of the absorption area.

2) Daily flow requirements—Daily flow contributes
to the size of the system; the larger the daily flow,
the larger the system.

3) Slope—The length of the absorption area must
be placed parallel to the contours.

Roger Lehmann 10



PERCOLATION HOLES

Roger Lehmann

PERCOLATION HOLES

4) Size of absorption area — The regulations
require a minimum of six test holes to be placed
uniformly throughout the absorption area.

A sufficient number of holes must be tested to
adequately cover the proposed absorption area,
so at any given site, you may need more than the
minimum of six holes.
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NUMBER/LOCATION OF HOLES

N4 Turn to Chapter 73.15(1)

m in the regulation book

§ 73.15. Percolation tests.
Percolation tests shall be conducted in accordance

with §e73ogi8e Aereslation tests

(1) Number and location. Six or more tests shall be
made in separate test holes spaced uniformly over
the proposed absorption area site.

Roger Lehmann 13

NUMBER/LOCATION OF HOLES

Proposed
structure /
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QUESTION

Can you locate the percolation
holes on the following plot plan?

Roger Lehmann
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instrument to completely remove any smeared soil
surfaces and to provide a natural soil interface into

/e 87l o o 5 o
or fine gravel shall be placed in the bottom of the

hole to protect the soil from scouring and clogging
of the pores.

Roger Lehmann 17

QUESTION

Does it matter how
the holes are dug?
Yes. Smearing the sides can change your

results and c the permeability of
&éd the

the soi
lateral
eliminate the smearin
Roger Lehmann 18
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TOOLS

Posthole Digger This device is used to actually dig Tool Shed
the holes.

Digging Iron This device is used to assist in IR T
digging a hole when there are rocks or the soil is

Garden Claw
compacted.

Power Auger  This device is used if the holes are ~ Posthole Digger
deep and difficult to dig, but watch for smearing. The
core of a hole can be dug with the power auger and Power Auger
then expanded with the posthole digger.

Garden Claw This device is used to rough up the
sides and bottom of the hole to remove smeared soil.

PA Roger Lehmann 19
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NZ Chapter 73.15(3)
in the regulation book

§ 73.15. Percolation tests.
(3) Type of hole. Holes having a uniform diameter
of 6 to 10 inches [...].

§ 73.15. Percolation tests

PA Roger Lehmann 20
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QUESTION

What is the factor that determines
the depth of the holes?

The limiti ne determines

N
N
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QUESTION

What is the minimum depth of soil to the
limiting zone required to perform a percolation
test?

There g s@ches of
suitable ' $rcolation

23

DEPTH OF HOLES

The type and depth of the
limiting zone determine the
depth of the percolation holes.

The regulations give us three
situations that determine the
depth of the percolation holes.

2/5/2025
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N4 Turn to Chapter 73.15(3)

m in the regulation book

§ 73.15. Percolation tests

(3) Type of hole. Holes having a uniform
diameter of 6 to 10 inches shall be bored or
dug as follows:

Roger Lehmann 25
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N4 Turn to Chapter 73.15(3)

m in the regulation book

(i) To the depth of the proposed absorption area,
where the limiting zone is 60 inches or more from
the mineral soil surface.

Roger Lehmann 26
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N4 Turn to Chapter 73.15(3)

m in the regulation book

(ii) To a depth of 20 inches if the limiting zone is
identified as seasonal high water table, whether
perched or regional; rock formation; other stratum;
or other soil condition which is so slowly permeable
that it effectively limits downward passage of
effluent, occurring at less than 60 inches from the
mineral soil surface.

Roger Lehmann 27
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N4 Turn to Chapter 73.15(3)

m in the regulation book

(iii) To a depth 8 inches above the limiting zone or
20 inches, whichever is less, if the limiting zone is
identified as rock with open joints or with fractures
or solution channels, or as masses of loose rock
fragments including gravel with insufficient fine soil
to fill the voids between the fragments, occurring at
less than 60 inches from the mineral soil surface.

Roger Lehmann 28
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TYPE OF HOLE

i) Limiting Zone at 60 Inches or More
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TYPE OF HOLE

ii) Limiting Zone of Seasonal High Water Table,
Rock Formation, or Slowly Permeable Soil

Condition
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TYPE OF HOLE

iii) Limiting Zone of Rock with Open Joints
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Roger Lehmann

EXERCISE

With each of the following scenarios, how deep
would the percolation test holes need to be?

1) 72-inch limiting zone; the proposed depth of
the absorption area is 24 inches for an in-ground
system.

Answer: 24-inch percolation hole, the depth of
the absorption area. (i)

Pal Roger Lehmann 33
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EXERCISE

With each of the following scenarios, how deep
would the percolation test holes need to be?

2) 45-inch limiting zone due to a seasonal high
water table.

Answer: Any limiting zone of 20 to 60 inches
due to a water table requires a 20-inch depth
of perclation hole. (ii)

Roger Lehmann 34

EXERCISE

With each of the following scenarios, how deep
would the percolation test holes need to be?

3) 48-inch limiting zone due to rock with
insufficient fines to fill the voids between the
fragments.

Answer: 20-inch depth of percolation hole. With a
limiting zone of 20 to 60 inches due to rock, the
depth of the hole needs to be 8 inches above the
limiting zone or 20 inches deep, whichever is less. (iii)

Roger Lehmann 35
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EXERCISE

With each of the following scenarios, how deep
would the percolation test holes need to be?

4) 20-inch limiting zone due to rock with open
joints.

Answer: 12-inch depth of hole. With a limiting zone
of 20 to 60 inches due to rock, the depth of the
hole needs to be 8 inches above the limiting zone
or 20 inches deep, whichever is less. A 12-inch hole
is the shallowest hole that can be tested. (iii)

Roger Lehmann 36

PREPARING THE HOLES

Y '/’eparatiorIlTﬁ@ gaihaptene{3:15(4)
e i} le shall be serifhewisgutaticidsook

W harp-pointed instrument to completely
remove any smeared soil surfaces and to

SR el el RS

removed from the hole. Two inches of
coarse sand or fine gravel shall be placed in
the bottom of the hole to protect the soil
from scouring and clogging of the pores.

Roger Lehmann 38
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PREPARING THE HOLES

37

Baxiypi h@jﬁ{ﬂ‘]\
9% 'L//Ef Dy
SN \I_\\ \\ = \J_LE((LI_I_I)_\\

/=\\\ 7N

N t— =
NSNS
/\ljbi/&lé}m\ I
//@ \l;—j 7 =7
RETE —\ N
B ;ﬁ.,,\\)

=
7
N

8 to 24 hours prior to the test, Fir=
:'H s place a minimum of 12" of water> \
|> over the sand or gravel to begin i

@ the presoakifd—||1/5 AR}/ @

PA

w
(o]

Roger Lehmann

il

Roger Lehmann

e To prepare the holes, you need to remove
smeared edges and any loose material left in the
hole. Do this with your hands or a garden claw.

e The soil pores and the space between peds
may be blocked if smearing has occurred.

e By cleaning the sides of the hole, some of the
pores and spaces may be opened. This
procedure helps to provide accurate results.

39

should be roughed or |

smearing, and loose
hould be removed

2/5/2025
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QUESTION

Why is accuracy of testing
important?

The results of the percolation test
of the
is critical
pleting

when 0¥ the 1§
the for#

PA Roger Lehmann 41
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1) Percolation test form

|t
TEST REPORT FOR ONLOT DISPOSAL OF SEWAGE
Sopicasoni. e comy__
e el erw: ERCOLATION TEST
CIUNSUTABLE CIMoting Ol Sesps orPonded Water lsecrock Clrmewss  Clces  PefcOlation Test Completed by Date
DOFerc Rae Cskoe O umsistiidF Clrocowsy Clowwr Weather Conditions: [ Below 40°F  [J40°F orabove [JDry  [J Rain, Sleet, Snow (last 24 hours)
= Soil Conditions: Owet CODry [JFrazen
nches

o Reading | Feading | Resdng | Aeadng | Readmp | Readng | Readng | Readng

1o Reading No 1 No 2 No 3 No 4 No § No & No T No 8

iis Hote No. Vou | Mo | interval | nches ol aup nches of dros] nches of dronl

o 10/30

T 10/30

Mo, 10/30
T — 10430
e Corion. Qetorige e s 067 Do s e 10730

s - 10730
e v = F=  ~Waler remainng in e hote a1 the end of the final 30-minute prescak? Yes, use 30-minute interval, No. use 10-minute nterval
of Average Rate:
Drop during Perc. Rate as Depth
Hole No. final period Minutes/inch of Hole

The information provided Is the true and comect

11

RN — resull of tests conducted by me, performed
* :smumu-’mm: Mo under my personal supervision, of verified in a
e e B | merien S ingn manner approved by the Department of
Ty P TOTAL OF MIN/ [N = = Environmental Protection (DEP)
== TOTAL NO. OF HOLES3 ).
Sewage Enforcemant Officer (SEO)
PA Roger Lehmann 42
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PERCOLATION TEST TOOLS

2) Water and buckets

3) Watering can

PA Roger Lehmann 43
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PERCOLATION TEST TOOLS

4) Percolation PVC pipe apparatus with a
yardstick

Use top of pipe as
reference point to read
from yardstick (read from
the same reference point
each time)

Yardstick
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REFERENCE POINT

(7) Measurement. After the final presoaking period, water in
the hole shall again be adjusted to approximately 6 inches over
tlfetg{avéi and readjusted when necessary after each readin

X128 Turn to Chapter 73.1557)
g urement to the wafqr level in thejindividual

L cies snall be Mk HEESRUIALION RROK

and shall continue at the interval determined from paragraph

(6) for each individual percolation hole until a minimum of

eight readings are completed or until a stabilized rate of drop is

obtained whichever occurs first. A stabilized rate of drop means

a difference of 1/4 inch or less of drop between the highest and
lowest readings of four consecutive readings.

PA Roger Lehmann 45

REFERENCE POINT

e You need to establish a reference point to
use on all the holes.

e The reference point is the level you fill the
water to after each reading on the
yardstick.

e According to the regulations, you must fill
each hole with approximately 6 inches of
water.

PA Roger Lehmann 46
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REFERENCE POINT

)v Use top of pipe as
reference point to read
from yardstick (read from
the same reference point
each time)

Yardstick
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INITIAL & FINAL PRESOAKS

(5) Procedure for presoaking. Holes shall be presoaked,
according to the following procedure, to approximate normal
wettwesther or in-use conditions in the soil:

W\ i/ Turn to Chapter 73.15(5)

ial presoak. Holes shall be ﬁ”edlﬁth vyater\"c\Ea
depth of 12 indl3s BlreragwiatianWeaek

st undisturbed for 8 to 24 hours prior to the percolation
test.

(i) Final presoak. Immediately before the percolation test,
water shall be placed in the hole to a minimum depth of 6
inches over the gravel and readjusted every 30 minutes for 1
hour.

PA Roger Lehmann 48
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INITIAL & FINAL PRESOAKS

Two presoaks must be performed
before the percolation test:

1) Initial presoak
2) Final presoak

Roger Lehmann 49

QUESTION

Why must the holes be presoaked

before the test?
The test needs to be done under conditions that
approximate maximum soil saturation. This
condition sigg at its maximum
capacity e Seo olation rate
during md r | ondjtions, such as

1 the system

was being he |

Roger Lehmann
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INITIAL & FINAL PRESOAKS

For the initial presoak, place 2 inches
of clean coarse sand or fine aggregate
in the bottom of each hole.

Fill the hole with water to a minimum
depth of 12 inches over the sand or
fine aggregate and let it sit for 8 to 24
hours.

Roger Lehmann 51

QUESTION

Why should the sand or aggregate be
placed in the bottom of the hole?

oil fﬁm clogging

Roger Lehmann 52

This protect

50

2/5/2025

25



INITIAL & FINAL PRESOAKS

INITIAL PRESOAK PERIOD

Prepare Place min. 12" of water Allow test hole to stand
percolation holes over the gravel undisturbed for 8 to 24 hrs.

FINAL PRESOAK PERIOD

Adjust water level Allow test hole to stand Adjust water level
to min. 6" over gravel undisturbed to min. 6" over gravel
for 30 minutes

Allow the hole to stand
undisturbed for another 30 minutes

Observe level of water in
the hole after last final presoak
(second 30-minute period)

Is there water

Yes, water remaining No water remaining

Use 30-minute interval Use 10-minute interval
between test readings between test readings

Test begins Test begins
immediately immediately

INITIAL & FINAL PRESOAKS

INITIAL PRESOAK PERIOD

~ INITIAL PRESOAK PERIOD

Prepare Place min. 12" of water Allow test hole to stand

percolation holes over the gravel undisturbed for 8 to 24 hrs.

undisturbed for another 30 minutes

Observe level of water in
the hole after last final

(second 30-minute period)

1« thoro wator mmnnm\g
in the hole?

ot

Un M—nﬂnuu interval Use 10-minute interval
betwaen test readings

PA

54
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INITIAL & FINAL PRESOAKS

INITIAL PRESOAK PERIOD

Prepare Place min. 12° of water Allow test hole to stand

FINAL PRESOAK PERIOD

for 30 minutes

Adjust water level Allow test hole to stand Adjust water level
to min. 6" over gravel undisturbed to min. 6" over gravel

Allow the hole to stand
undisturbed for another 30 minutes

Observe level of water in
the hole after last final presoak
(second 30-minute period)

PA Roger Lehmann
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INITIAL & FINAL PRESOAKS

INITIAL PRESOAK PERIOD

Prepare Place min. 12° of water

Allow test hole to stand
undisturbed for 8 to 24 hrs.

FINAL PRESOAK PERIOD

Adjust water level Allow test hole to stand Adjust water level
to min. 6° over gravel undisturbed to min. 6* over gravel
for 30 minutes

\J

Is there water
in the hole

Yes, water remaining No water remaining

Use 30-minute interval Use 10-minute interval

between test readings between test readings

Test begins Test begins
immediately immediately

PA

54
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QUESTION

Why do a final presoak?

The second 30-minute final
presoak reading detergnines if the
that
tes for

the remainc

Roger Lehmann 57

55
10- OR 30-MINUTE READINGS

e |f the hole is dry at the end of the second 30-
minute final presoak, put an “x” on the
percolation form in the “no” column and do 10-
minute readings. This means the hole could not
hold 6 inches of water in 30 minutes.

Reading
Hole No Yes No Interval | inches of droj

10/30
10/30
10/30
10/30
10/30
10/30

***Water remaining in the hole at the end of the final 30-minute presoak? Yes, use 30-minute interval; No, use 10-minute interval.

Roger Lehmann 58
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10- OR 30-MINUTE READINGS

e If there is water left in the hole after the final
presoak, check “yes” and continue to do 30-
minute readings. This means the hole can hold 6
inches of water in 30 minutes.

Reading Reading Reading Reading Reading Reading Reading Reading
Reading No. 1: No. 2: No. 3: No. 4: No_5: No. 62 No. 7 No. 8:
Hole No Yes No Interval | inches of drop Iinches of drop
10/ 30
10/30
10/30
10/ 30
10/ 30
10/30

***Water remaining in the hole at the end of the final 30-minute presoak? Yes, use 30-minute interval; No, use 10-minute interval.

PA Roger Lehmann 59

57
10- OR 30-MINUTE READINGS

e Under the “reading interval” column, circle 10
or 30 showing that the hole requires a 10- or 30-
minute reading.

Reading Reading
No. 7 No. 8:

Inches of drop

Reading Reading
Reading No. 1: No. 2:
Hole No Yes No Interval | inches of drop | Inches of drop| Inches of drog{ Inches of drop| Inches of drop |Inches of drop |Inches of droj

10/30
10/30
10/30
10/30
10/30

10/30
***Water remaining in the hole at the end of the final 30-minute presoak? Yes, use 30-minute interval; No, use 10-minute interval.

PA Roger Lehmann 60
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PERC TEST FORM

eSO o

SITE INVESTIGATION AND PERCOLATION
TEST REPORT FOR ONLOT DISPOSAL OF SEWAGE

T — v —

59

Y,

Pun— sy camy__ g
Qe e Do g o ere. PERCOLATION TEST
DUNSUTABLE DMoting ] Seeps orPonded Woer (lBedock Ormcwes  Ccon  PEFCOltion Test Completed by: Date 1
Fur e QS Qlursimd?n Doty Do Weather Conditions: (] Below 40°F  [J40°F orabove [JOry [ Rain, Sleet, Snow (last 24 hours) Top ]
=T Soil Conditions: Cwet [0y [ Frozen
nches ]
S Feadng | Readng | Readng | Aeading | Reading | Readng | Readng | Readng
g Reading | _No. 1 No. 2 o3 No 4, No & No_&: Mo 7 Mo 6
o Hole No Yos No Interval | nghes of drop inhas of rogf Inches of
o 10730
Tor 10430
i - 10430 -
PERCoLATION TE5T — 10030
Yt ot osow e Tl oo Doy Dran sew sow (e 10750 -
ey [ [ e e e % L
e T e o e e ety N\QVaIoF remaining i ine hole 1 Lha end of the inal 30 minule prescok? Yes, use 30-minute interval; No. use 10-minute nterval

i

Caleulation of Average Percolation Rate:

Perc. Rate as
Minutes/Inch

Drop dufing

Hole No. final period

ToTALO MNIIN >
TOTAL NO. OF HOLES >

TOTAL OF MIN/IN =
TOTAL NO. OF HOLES3

Roger Lehmann

Depth
of Hole

WEATHER

BE

The Information provided IS the true and comect
resull of fests conducted by me, performed
under MMy Personal supervision, of verfied in a
manner oved by the nt of
Environmental Protection (DEF)

(),
Sawage Erforcement Ofcar (3E0)

61

It is DEP policy for air temperature to be
above 40 degrees when performing a
percolation test.

Roger Lehmann
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QUESTION

Should a percolation test be done
while it is raining?

Roger Lehmann

WEATHER

Record weather information on test form...

PERCOLATION TEST:

Percolation Test C d by- Date
ther Conditions: [ Below 40°F []40°Forabove [ Dry [ Rain, Sleet, Snow (last 24 hours] —>
Soil Conditions: Frver—tTBry——_Tf-Gtrorem

Reading Reading Reading Reading Reading Reading Reading Reading
Reading No. 1: No. 3: No. 4: No. 5: No. 6: No. 7 No. 8:

e
No
Hole No. Yes | No Interval | inches of drop | inches of Inches of Inches of drop) Inches of drop| Inches of drop |Inches of drop [Inches of d
| 10/30

Roger Lehmann 64
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STABILIZE READINGS

(i) Measurement to the water level in the
|nd|V|duaI percolation holes shall be made from a

A )
[-Qg‘ :I ;ercolatlddﬁ‘lﬂ'éu ph?é@u

eight readings are completed or until a stablllzed
rate of drop is obtained whichever occurs first. A
stabilized rate of drop means a difference of 1/4
inch or less of drop between the highest and
lowest readings of four consecutive readings.

Roger Lehmann 65

STABILIZE READINGS

A stabilized reading means that the
difference between the highest and lowest
reading is not more than _1/4 of aninch in
any four consecutive readings after the
final presoak.

If the hole does not stabilize in any four
consecutive readings, then the eighth
reading becomes the stabilized reading.

Roger Lehmann (19
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SAMPLE PROBLEM

2/5/2025

Determine if holes #1 and #2 are
stabilized in the four given readings.
Hole | Yes/No | Reading Reading| Reading | Reading| Reading | K
No. R% Interval No. 1: No. 2: No. 3 No. 4 N
inches inches inches inches 1l
of drop | ofdrop | ofdrop | ofdrop | g
#1 X 10@ 1 12 1/4 1/4
#2 X [[0)30 1-172 1-5/8 1-3/4 1-1/2
™ 10 I”“ZIO SIO 4‘0“‘” .'olﬂ 60 TID ”";'D 80 ‘DIG 11‘0 12‘0 130 I!IE:‘(II”I”:!:”“
Metric
:T?:TI.l.|.1‘.i|.1.l,m.|.|.|?|.|.lrl.l.l.I.|?|.1.It|.L1.|.1f|.1.h|,J.1.|.1.5|.1.II|JJ.|.L.|ﬁ.1
Pa Roger Lehmann 67

SAMPLE PROBLEM

Hole #1 — Are these readings stabilized?
Hole | Yes/No Reading Reading| Reading | Reading| Reading | H
No. it Interval No. 1: No. 2: No. 3 No. 4 N
inches inches inches inches 1
of drop | ofdrop | ofdrop | ofdrop | 9
#1 x 103@ 1 1/2 1/4 1/4
No, these readings are not stabilized. There is a greater than %-inch
difference between the greatest drop (1 in.) and the least drop (1/4
in.). You need to continue testing until the hole is stabilized.
Lttt ] I”“ZIO SIO AIDI"” .'olﬂ 6‘0 TID ”";'D 20 HJIG 11‘0 12‘0 130 I!IE:‘(II“I”:!(;""I
:T?:TI.l.|.1‘.i|.1.l,m.|.|.|?|.|.lrl.l.l.I.|?|.1.It|.L1.|.1f|.1.h|,J.1.|.1.5|.1.II|JJ.|.L.|ﬁ.1
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SAMPLE PROBLEM

Hole #2 — Are these readings stabilized?

Hole | Yes/No Reading Reading| Reading | Reading| Reading | H
No. s Interval No. 1: No. 2: No. 3 No. 4 N
inches inches inches inches 1
of drop | ofdrop | ofdrop | ofdrop | 9
#2 x [[0)30 1-1/2 1-5/8 1-3/4 1-1/2
Yes, these readings are stabilized. There is no more than a %-inch
difference between the greatest drop (1% in.) and the least drop
(1% in.).
Lttt ] I”“ZIO SIO AIDI"” .'olﬂ 6‘0 TID ”";'D BID |D|0 11‘0 12‘0 130 I!IE:‘(II“I”:!(;""I
Metric
:T?:TI.l.|.1‘.i|.1.l,m.|.|.|?|.|.lrl.l.l.I.|?|.1.It|.L1.|.1f|.1.h|,J.1.|.1.5|.1.II|JJ.|.L.|ﬁ.1
PA Roger Lehmann 69

EXERCISE

67

Hole | Yes/No | Reading Reading| Reading | Reading [ Reading | Reading | Reading | Reading | Reading

No. S Interval No. 1: No. 2: No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
inches inches inches | inches | inches inches inches | inches
of drop | ofdrop | ofdrop | ofdrop | ofdrop | ofdrop | ofdrop | of drop

#1 X IOE 1-3/4 1-12 1-5/8 1-7/8

# x | [@po |238 |[2:14 |22 |22

43 | x 10f0] | 512 | 578 |ss8 0 | 512

PA

Hole #1—Are these readings stabilized?
No. 1-1/2 least; 1-7/8 greatest — difference is 3/8

Hole #2—Are these readings stabilized?
Yes. 2-1/4 least; 2-1/2 greatest — difference is 1/4

Roger Lehmann 71
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EXERCISE

Hole | Yes/No | Reading Reading| Reading | Reading [ Reading | Reading | Reading | Reading | Reading

No. Y Interval No. 1: No. 2: No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
inches inches inches | inches | inches inches inches | inches
of drop | ofdrop | ofdrop | ofdrop | ofdrop | ofdrop | ofdrop | of drop

#1 X IOE 1-3/4 1-12 1-5/8 1-7/8

# = | [0 |238 | 214 |22 |22

#3 | x 10f0] | 512 | 578 |ss8 0 | 512

Hole #3—Are these readings stabilized?
No. 5-1/2 least; 5-7/8 greatest — difference is 3/8

CALCULATION OF AVERAGE

CALCULATION

69

Roger Lehmann

PERCOLATION RATE

Roger Lehmann
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FRACTION TO DECIMALS

To calculate the average percolation rate, you
must first convert all fractions to a decimal
for each final established reading. To change
fractions to a decimal, divide the fraction.

Roger Lehmann 76

FRACTION TO DECIMALS

Examples:

1/8=1+8=0.125
2-5/8=5+8=.625+2=2.625

This decimal number is placed under the
“Drop during final period” column for each
hole on the percolation test form.

Roger Lehmann 77
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FRACTION TO DECIMALS

PERCOLATION TEST:
Percolation Test Completed by: Date:
Weather Conditions: []Below40°F []40°F orabove []Dry [ Rain, Sleet, Snow (last 24 hours)
Soil Conditions: Owet [JDry [ Frozen
Reading Reading Reading Reading Reading Reading Reading Reading
Reading No. 1 No, No. 3: No. 4: No. 5: No. 6: No.7 No. 8
Hole No. Yes No Interval | Inches of drop | Inches of drog] Inches of drop| Inches of drop |inches of drop [inches of drop [Inches of drop |
10/30
10/30
10/30

10/30

***Water remaining in the hole at e final 30-minute presoak? Yes, use 30-minute interval, No, use 10-minute interval

Calculation of Ave ercolation Rate:
Drop during Perc. Rate as Depth
Hole No. final period Minutes/Inch of Hole

The information provided is the true and
) correct result of tests conducted by me,
“ “ ,%ﬁ?‘ performed under my personal supervision,

T ified i A

TOTAL OF MIN/IN = - or verified in a manner approved by DEP.

(S).

Sewage Enforcement Officer

PA Roger Lehmann 78
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Hole | Yes/No Reading Reading | Reading | Reading | Reading | Reading | Reading | Reading | Reading
No. X Interval No. 1: No. 2: No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
inches inches inches inches inches inches inches inches
of drop | ofdrop | ofdrop | ofdrop | of drop N of drop | of drop
#1 X IOE 1-3/4 1-1/2 1-5/8 A 1-34 (1-7/8)
# x oo | 238 | 2-14 | 2-12 (2-1/2) oy 7~
# | x o] [s12 | s [sss [ | 558 | siu | 512 [[ss)
o
Calculation of Average Percolation Rate:
Drop during Perc. Rate as Depth
Hole No. final period Minutes/Inch of Hole
PA Roger Lehmann 79
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MINUTES PER INCH

MINUTES PER INCH

Once you convert the stabilized reading to a
decimal, you must calculate the percolation
rate by dividing the time interval for the
readings for that hole (10 or 30) by the
inches of drop during the final stabilized
period (expressed in decimals).

Roger Lehmann 8o

Examples:

30 minutes + 0.125 inches = 240 minutes/inch
10 minutes + 3.25 inches = 3.1 minutes/inch

The 240 minutes/inch and 3.1 minutes/inch
would be recorded under the “percolation rate
as minutes/inch” column on the percolation
test form.

Roger Lehmann 81
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MINUTES PER INCH

Hole | Yes/No Reading Reading | Reading | Reading | Reading | Reading | Reading | Reading | Reading
No. X Interval No. 1: No. 2: No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
inches inches inches inches inches inches inches inches
of drop | ofdrop | ofdrop | ofdrop | of drop N of drop | of drop
#1 x IOE 1-3/4 1-1/2 1-5/8 A 134 (1-7/8)
# x [0 [238 [ 214 [2n (2-1/2) oy 7~
# | x o] [s12 | s [sss [ | 558 | siu | 512 [[ss)
N

Calculation of Average Percolation Rate:

Drop during Perc. Rate as Depth
Hole No. final period Minutes/Inch of Hole

#1 1.875 - 16 5
#2 25 - i} :
#3 5.625 - 5.3 ‘

PA Roger Lehmann 82
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MINUTES PER INCH

CONVERSION TABLE FOR DROP OF WATER LEVEL
Increments  ininches  Bend
s o100 CONVERSION TABLE FOR DROP OF WATER LEVEL IN
hFLS a5
G — STANDARD PERCOLATION TEST HOLES
%;:; g?:, Drop in 1/8" Equivalent 30-Minute Interval 10-Minute Interval
S I Increments in Inches Between Readings Between Readings
T8 1.5
o — less than 1/8  0.000 240 *
i S 1/8 0.125 240 x
ST 1/4 0.25 120 *
T 3/8 0.375 80 26.7
B Zas 1/2 0.5 60 20
g?ﬁ.“. gé% 5/8 0.625 48 16
am sz 3/4 0.75 40 13.3
3 3w 7/8 0.875 343 1.4
35 242 1 1.0 30 10
e i 11/8 1.125 26.7 8.9
9 ey 11/4 1.25 24 8.0
i g 13/8 1375 218 73
U r— 11/2 15 20 6.7
S — 15/8 1.625 185 6.2
3 5 13/4 1.75 17.1 5.7
2 2= 17/8 1.875 16 53
S 2 2.0 15 5
f Usze EMnm:i?vmnﬁlfora:::r:w.Mm . v ‘
PA Roger Lehmann 83
78
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EXERCISE

Hole | Yes’No |Reading Reading | Reading | Reading | Reading | Reading | Reading |Reading | Reading
No. e Interval No. 1: No. 2: No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
inches inches inches inches inches inches inches inches
ofdrop | ofdrop |ofdrop | ofdrop |ofdrop |ofdrop |ofdrop | ofdrop
A | = 10F0] | 134 |11z [1s& | s [134 (R ] |134
# X mpo | 238 2-1/4 212 |[FETT] | 2-v4 | 2-14 2-12
#3 X IGJ’E 5-172 5-7/8 5-5/8 5-1/2 5-5/8 5-1/4 5-172
#1 .4 10pm 1/4 1/8 1/4 7/8 1/4 1/4 1/4
#5 X 10/fn 1-3/4 1-3/4 1-5/8 1-1/4 | 1-1/4 1-5/8
% | = 10y |14 14 12 =] |~ 378 1
Hole No. Drop during Perc. rate as Depth of hole
final period minutes/inch
E 1.875 16 20”
2 2.5 4 20"
3 3.625 3.3 207
4 25 120 20"
3 1.625 18.5 207
3 3 50 20°
PA

79

Roger Lehmann

PERCOLATION TEST

80

percolation test.

Roger Lehmann

86

There are a few scenarios you
may encounter while taking a

87

2/5/2025
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PERC HOLE TOO SLOW

(iii) When the rate of drop in a percolation test is
tgo §I0\‘v to obtain a measurable rate, the rate of
248 fifputes PRy P Rs BYEEN 98t ey )
'Q ﬁj calculating the arit . etic average
facchiadbn rate. The MBsbRRide Uit BebOOK
placed over holes with no measurable rate when
the average percolation rate for the proposed
absorption area is within the limits established in
§73.16 (relating to absorption and spray field area
requirements), Table A.

Roger Lehmann 88

PERC HOLE TOO SLOW

If the percolation rate is too slow
(less than 1/8 in.), zero, or not
measurable, a value of 240 minutes
per inch should be assigned to that
hole for use in calculating the
average percolation rate.

Roger Lehmann 89
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PERC HOLE TOO FAST

(iv) When a percolation test hole is dry at the end of a 10 minute
testlng interval, that hole may not be used in the calculation of the

a |thrpet| gverage ercolation rate. If 1/3 or more of the percolatio
o B(v]

gLate dry R thEBNEO Gharpﬁaeréu?g%ta:
sorptlon area may notbe designed stalled ov
nless the local al@ %:haerrag T&hQ erOk
; -' the fast percolation rate and a retest of the area is within the
acceptable percolation rate limits. If no anomaly is discovered, the
local agency may accept the percolation test results from the
remaining holes if the results are supplemented with the results of

additional percolation testing conducted outside of the area in
which the dry percolation holes were found.

Roger Lehmann 90

PER HOLE TOO FAST

This section gives the local agency
some power to decide how to
handle fast holes (a third or more of
the holes are dry at the end of a 10-
minute reading interval at the end of
the test).

Roger Lehmann 91
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STAKING OUT THE SITE

When you have completed the testing and
have the location of the site, stake the site
to prevent it from being destroyed during
construction of the building.

Roger Lehmann

AVERAGE PERC RATE

To determine the average percolation rate
(expressed in minutes/inch) for all six holes,
add up the minutes/inch for each hole and
divide by the number of holes tested. This
gives you the average percolation rate.

Roger Lehmann 93
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AVERAGE PERC RATE

Hole No. Drop during | = Perc. rate as Depth of hole
final period minutes/inch
1 1.875 = 16 20"
2 25 = 4 20”
3 5.625 = F.3 20"
- =25 = 120 20"
5 1.625 = 18.5 20
6 o = 60 20
CALCULATION AVERAGE: Sum = 223.8
TOTAL OF MIN/IN > 223.8 = 37.3min/in
TOTAL NO. OF HOLES—=> 6
(PERC RATE AVERAGE = 223.8 + 6 = 37.3 min/in)

Roger Lehmann 94

QUESTION

What does the average percolation
rate (37.3 minutes/inch) tell us?

It takes 37.3 minutes fopone inch of
water r&the soil.

Roger Lehmann 95

88

2/5/2025

44



SQ FT OF AGGREGATE

PA

Roger Lehmann

The average percolation rate we just
calculated is used to determine the amount
of square feet of aggregate needed for the

absorption area.

SQ FT OF AGGREGATE

89

§73.16, TABLE A

Minimum Aggregate Absorption Area

—~~.16

Yok

++ Retuirements for Treatment Tank Effluent:
+ \ ‘ o 4 A - . ~Il .
Sguare Fest of Aggregate drea Per Gallon Per Day
\dverage Percolation Rate|All Svsiems Except Subsurface Sand
\Expressed as Elevated Sand Mounds Filters and
Minute Per Inch and Subsurface Sand Filters Elevated Sand Mounds
Less than 3 0P Unsuitable Unsuitable
3-5€ Unsuitable 1.5048
6-15C 1108 15048
16 - 30€ (Avg. Perc Rate - 15) x (0.040) + 1.198(1.504B
31 - 435€ (Avg. Perc Rate - 30) x (0.030) = 1.798|(Avg. Perc Rate - 30) x (0.026) = 1.504%
46 - 60 (Avg. Perc Rate - 45) x (0.028) + 2.248|(Avg. Perc Rate - 45) x (0.022) + 1.80%
61 - 00¢ (Avg. Perc Rate - 60) x (0.023) + 2.66% (Avg. Perc Rate - 60) x (0.020) + 2.22%
91 - 12040 Unsuitable (Avg. Perc Rate - 90) x (0.017) + 2.824
121 - 150D Unsuitable ({Avg. Perc Rate - 120) x (0.015) + 3.33) (1.05)*
151 - 180D Unsuitable ({Avg. Perc Rate - 150) x (0.014) + 3.78) (1.10)*
Greater than 181D Unsuitable Unsuitable

PA

Roger Lehmann
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SAMPLE PROBLEM

SQUARE FEET OF AGGREGATE

Using the formula for an elevated sand mound
and a 400 gpd design flow, calculate the needed
square feet of aggregate using Table A in
Section 73.16 in the regulations.

Roger Lehmann 98

SAMPLE PROBLEM

Formula from regulations:
[(Avg. perc. rate — 30) x (0.026)] + 1.50 =
square feet of aggregate per gallon per day

Formula with data from exercise 9-3 included:
[(37.3-30) x0.026]+ 1.50 = _1.69 sq. ft./gal

Roger Lehmann 99
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SAMPLE PROBLEM

Multiply the answer by the gpd for the system:
1.69 sq. ft./gal x 400 gpd = 676 sq. ft.

Min. sq ft of aggregate required for system =
676 sq. ft.

100

93

CONGRATULATIONS!

You have completed lation test and

47



KEY POINTS

95

il probe determines the general location
olation holes.
are to help create a saturated

requireme i to detern e size of
the system. '

Roger Lehmann
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