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INTERNATIONAL

Standard Practice for

Subsurface Site Characterization of Test Pits for On-Site

Septic Systems *

This standard is issued under the fixed designation D 5921; the number immediately following the designation indicates the year of

original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

€' Note—Paragraph 1.9 was added editorially October 1998.

INTRODUCTION

Many State and local jurisdictions have requirements for evaluating sites for approval of on-site
septic systems. This practice provides a method to describe and interpret subsurface characteristics to
evaluate sites for septic systems. All characteristics used in this practice influence the ability of a site
to provide treatment and disposal of septic tank effluent. However, this practice is not meant to be an
inflexible description of investigation requirements. State and local jurisdictions may require fewer or
greater numbers of subsurface features to evaluate a site.

This practice primarily follows the U.S. Department of Agriculture, Soil Conservation Service
(SCS) sail classification system, which encompasses a systematic framework for soil morphological
characterization. The SCS classification the most prevalent system in use for on-site septic systems.
This practice can be complemented by application of other soil description techniques as appropriate,
such as the Unified Soil Classification System (D 2485).

1. Scope 1.3 This procedure can be augmented by Test Method

1.1 This practice covers procedures for the characterizatioR 422, when verification or comparison of field techniques is
of subsurface soil conditions at a site as part of the process fégquired. Other standard test methods that may be used to
evaluating suitability for an on-site septic system. This practicéugment this practice include: Test Methods D 2325, D 3152,
provides a method for determining the usable unsaturated sdd 5093, D 3385, and D 2434. .
depth for septic tank effluent to infiltrate for treatment and 1.4 This practice is not intended to replace Practice D 2488
disposal. which can be used in conjunction with this practice if construc-

1.2 This practice describes a procedure for classifying soifion engineering interpretations of soil properties are required.
by field observable characteristics within the United States 1.5 This practice should be used in conjunction with D5879
Department of Agriculture, Soil Conservation Service (SCS)0 determine a recommended field area for an on-site septic
classification systerhiThe SCS classification system is defined System. Where applicable regulations define loading rates-
in Refs (1-4)2 not in this practice. This practice is based onPased soil characteristics, this practice, in conjunction with
visual examination and manual tests that can be performed #9925, can be used to determine septic tank effluent applica-
the field. This practice is intended to provide information aboution rates to the soil.
soil characteristics in terms that are in common use by soil 1.6 This practice should be used to complement standard
scientists, public health sanitarians, geologists, and engineep§actices developed at state and local levels to characterize soil

currently involved in the evaluation of soil conditions for septic for on-site septic systems. _
systems. 1.7 The values stated in Sl units are to be regarded as the

standard.
1.8 This standard does not purport to address all of the
* This practice is under the jurisdiction of ASTM Committee D-18 on Soil and safety concerns, if any, associated with its use. It is the
Rock and is the direct responsibility of Subcommittee D18.01 on Surface an T f f _
Subsurface Characterization. %_sponsmlllty of the user of th_ls standard to e_stabllsh appro
Current edition approved Feb. 10, 1996. Published November 1996. priate safety and health practices and determine the applica-
21n 1995, the name of the SCS was changed to Natural Resource Conservatidgility of regulatory limitations prior to use.
Service. This guide uses SCS rather than NRCS because referenced documents were] 9 This practice offers a set of instructions for performing
ublished before the name change. e . .
P 9 iRne or more specific operations. This document cannot replace

® The boldface numbers given in parentheses refer to a list of references at t . ’ ) - ‘
end of the text. education or experience and should be used in conjunction
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with professional judgment. Nat all aspects of this practice may 3.1.7 vertical separation-the depth of unsaturated, native,
be applicable in all circumstances. This ASTM standard is notuindisturbed soil between the bottom of the disposal component
intended to represent or replace the standard of care by whiclof the septic system and the limiting depth.

the adequacy of a given professional service must be judged, .

nor should this document be applied without consideration oft: Summary of Practice

a project’'s many unique aspects. The word “Standard” in the 4.1 This practice describes a field technique using visual
title of this document means only that the document has beezxamination and simple manual tests for characterizing and

approved through the ASTM consensus process. evaluating soils and identifying any limiting depth.
2. Referenced Documents 5. Significance and Use
2.1 ASTM Standards: 5.1 This practice should be used as part of the evaluation of
D 422 Standard Test Method for Particle-Size Analysis ofa site for its potential to support an on-site septic system in
Soils* conjunction with Practice D 5879 and Practice D 5925.
D 653 Terminology Relating to Soil, Rock, and Contained 5.2 This practice should be used after applicable steps in
Fluids* Practice D 5879 have been performed to document and identify

D 2325 Test Method for Capillary-Moisture Relationships potentially suitable field areas.
for Coarse- and Medium-Textured Soils by Porous-Plate 5.3 This practice should be used by those who are involved
Apparatu$ with the evaluation of properties for the use of on-site septic
D 2434 Test Method for Permeability of Granular Soils systems. They may be required to be licensed, certified, meet
(Constant Head) minimum educational requirements by the area governing
D 2488 Practice for Description and Identification of Soils agencies, or all of these.
(Visual-Manual Procedurs) 5.4 This practice requires exposing the soil to an appropriate
D 3152 Test Method for Capillary-Moisture Relationships depth (typically 1.5 to 1.8 m, or greater as site conditions or
for Fine-Textured Soils by Pressure-Membrane Appafatusproject objectives require) for examining the soil morphologic

D 3385 Test Method for Infiltration Rate of Soils in Field characteristics related to the performance of on-site septic
Using Double-Ring Infiltrometér systems.

D 5093 Test Method for Field Measurement of Infiltration o
Rate Using a Double-Ring Infiltrometer with a Sealed-6. Limitations

Inner Rind 6.1 The water content of the soil will affect its properties.
D 5879 Practice for Surface Site Characterization for On-The soil should be evaluated in the moist condition because the
Site Septic Systems normal operating state of the septic system is a moist condition.

D 5925 Practice for Preliminary Sizing and Delineation of If the soil is dry, moisten it.
Soil Absorption Field Areas for On-Site Septic Systtms 6.2 This practice is not applicable to frozen soil.
3. Terminology 6.3 Optimum lighting conditions for determining soil color
' are full sunlight from mid-morning to mid-afternoon. Less
3.1 Definitions:

favorable lighting conditions exist when sun is low or skies are

3.1.1 limiting depth—for the purpose of determining suit- cloudy or smoky. If artificial light is used, it should be as near
ability for on-site septic systems, the depth at which the flow ofhe |ight of mid-day as possible.

water, air, or the downward growth of plant roots is restricted.
3.1.2 mottle—spots or blotches of different colors or shades?7. Apparatus

of color interspersed with the dominant col@). In SCS(3) 7.1 Tools typically used are a soil knife or a flat blade screw
practice mottles associated with wetness in the soil are Ca”egriver, tape measure, penc” and paper, Munsell soil color
redox concentrations or redox depletions. charts(6), water bottle, wash rag, and a sack to carry samples

3.1.3 pocket penetrometera hand operated calibrated if required. A pocket penetrometer may also be useful. When
spring instrument used to measure resistance of the soil e presence of carbonate may be significant in soils, dilute
compressive force. hydrochloric acid (10 % HCI) should be used.

3.1.4 potentially suitable field areathe portions of a site 7.2 A backhoe will facilitate excavation of the test pits for
that remain after observing limiting surface features such agxamination. However, if the site is inaccessible or funds are
excessive slope, unsuitable landscape position, proximity tgmited, one may excavate by hand with a shovel. Depending
water supplies, and applicable setbacks have been excludedn site conditions, power driven or hand held soil augers may

3.1.5 recommended field areathe portion of the poten- also be suitable. Tube samplers allow description of soil
tIaIIy suitable field area at a site that has been determined to hﬂorphobgic features providing the size of the feature does not
most suitable as a Septic tank soil absorption field or filter be@xceed the diameter of the core. Augers genera”y destroy such
based on surface and subsurface observations. morphologic features as soil structure and porosity. The advan-

3.1.6 unsaturated-soil water condition at which the void tage of augers and tube samplers is that they are generally
spaces that are able to be filled are less than full. faster and less expensive than excavated pits. Their disadvan-

tage is that they sample a smaller area of soil, preventing

4 Annual Book of ASTM Standardéol 04.08. characterization of lateral changes in horizon boundaries and

5 Annual Book of ASTM Standatdgbol 04.09. description of larger-scale morphologic feal ) @ CHN @ 1vES
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or augers as an alternative to excavated pits requires a highgreater than 50 % sand by weight), a field sieve analysis allows
degree of experience and knowledge about soils in an area.more precise texture classification using Table 4.

7.3 For preliminary examination of a site, one may probe 9.6.6 Note the presence or absence of mottles. Describe
vertically into the soil to get a feel for the presence and deptitolor (6); proportion (see Fig. 1); and abundance, size, and
to a compacted layer, or a water table. Tools that might be usetbntrast of mottles (see Table 5).
include a digging bar, tile probe, post hole digger, or hand soil 9.6.7 Describe soil structure by grade using Table 6 and
augetr. shape and size using Fig. 3 and Fig. 4.

9.6.8 Describe soil-rupture resistance using criteria in Table
8. Location of Sampling Points 5.

8.1 Test pits or other subsurface sampling points should be 9.6.9 If cementation is suspected, bring an intact soil clod
located in the potentially suitable field area as determined usinjom the site for further testing. Air dry the clod. Submerge the
Practice D 5879, taking into consideration proximity of sourceclod in water for at least 1 h. Perform the same tests for rupture
of waste water and down slope of source, if possible. Locatingesistance as shown in Table 7. The sample is cemented if it
down slope gives most flexibility in system design by allowing meets the very hard classification test. Describe the degree of
either gravity flow or pressure distribution. A preliminary cementation using classes given in Table 7.
sizing of the field should be performed in accordance with 9.6.10 Measure soil penetration resistance with a pocket
Practice D 5925 to determine placement of the sample pointgenetrometer and describe the condition of the soil following
Generally, sample points should be located on diagonal cornetbe criteria in Table 8.
of the preliminary drainfield area so as to avoid disturbing the 9.6.11 Describe abundance, size, and distribution of roots
soil within the recommended field area. Depending on siteising modifier criteria given in Table 9 and Fig. 5.
conditions, additional sample points may be required to iden- 9.6.12 Describe abundance, size, distribution and type of

tify a recommended field area. soil pores using criteria in Table 10 and Fig. 5.
9.6.13 If presence or absence of carbonates is a diagnostic
9. Procedure soil property, use hydrochloric acid to determine depth to free
9.1 Orient the excavation to expose the vertical face to th€arbonate. Describe effervescence as follows: (0) very slightly
best light. effervescent (few bubbles), (1) slightly effervescent (bubbles

9.2 Excavate the test pit to a depth sufficient to satisfy theeadily), (2) strongly effervescent (bubbles form low foam), (3)
vertical separation required by the governing agency. If theviolently effervescent (thick foam forms quickly), and (4)
limiting depth is too shallow to meet the vertical separationnoneffervescent. _ _ -
requirement, it may be desirable to excavate deeper to deter-9.6.14 Describe layer bounda_rles according to its distinct-
mine if the layer is underlain by permeable material. ness and topography as shown in Table 11. _

9.3 Enter the test pit using all applicable safety requirements 9.6.15 Estimate moisture conditions of the soil as dry, moist,
and examine the soil layers, or horizons. Select a representati@ Wet using the guidelines in Table 12. Measure the depth to
area to examine in detdil. zone of saturation, if encountered, immediately and remeasure

9.4 Using a soil knife or other tool, expose the natural soilperiodically during evaluation of the site. o _
structure in an area approximately 0.5 m in width the full 9.7 Evaluate changes in soil profile laterally within each pit
height of the test pit. and between the test pits, augmented by hand auger borings, as

9.5 Describe master soil horizons following the criteria innecessary, to determine if more test pits are needed to fully
Table 1. Horizons are separated by boundaries. Locate the§Baracterize the site.
boundaries by changes in qolor, texture, or structure. 10. Interpretation of Results

9.6 For each layer describe and test as follows: . . )

9.6.1 Measure the depth of the layer from the soil-air 10-1 Identifylimiting depth at each sampling point based on
interface. Positive numerical values indicate increasing depttfiPPlicable regulatory criteria or definitions. Major types of

9.6.2 Describe color of soil with soil in the moist state. UseliMiting depths include depth to saturation, depth to a very
Munsell color char(6) designation for hue, value, and chroma. SIOWly permeable layer that restricts downward movement of
Include the color name. Indicate lighting conditions, if other Water, depth to an excessively permeable layer, and depth to a
than direct sunlight. layer of strongly contrasting texture that impedes downward

9.6.3 Estimate the volumetric percentage of rock fragment§0vement of water. Interpretation of limiting depth is a matter
(see Fig. 1). of judgement involving consideration of various observable

9.6.4 Describe size, shape, and percentage of rock fragCll features. _ _ o
ments (see Table 2). 10.2 Depth to saturation. Soil morphologic indicators of

9.6.5 Describe the texture ofdh< 2 mmfraction of the depth to saturation include gleyed horizons, redox related

layer using the flow chart in Fig. 2 as a guide. See Table 3 foottles (redox concentrations and depletions, that is, zones

abbreviations. For sandy soils, (that is, less than 20 % clay anfjdicative of oxidizing and reducing conditions), and iron and
manganese concentrations (coatings, concretions and nodules).

10.2.1 Gleyed horizons (hues of 5GY, 5G, 5BG, 5B, and N

Test pits should comply with applicable Federal, State and Local safety.(G)) and depleted matrices (generally two chroma or [6$)5

regulations. Generally, test pits 1.5 meters or less in depth do not require speciHﬂdicate permanent S?-turation- )
protection if the soil is cohesive. 10.2.2 Mottled horizons charac'renzeDiO@l.dm&maﬂS(
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concentrations and redox depletions generally indicate sea 2 mm fraction, and the percentage of rock fragments in the

sonal saturation. A common rule of thumb is the depth to two>2 mm fraction.

chroma mottles (redox depletions) represents the seasonal highl0.5 Strong textural contrasts between soil layers (fine-

water table. In some geographic areas and soil types, thragained over coarse grained, or coarse-grained over fine-

chroma mottles may also indicate seasonal saturation. Genagrained) impede both unsaturated and saturated flow. Where

ally, the percentage of the soil that is gray serves as an indicatexcess soil water percolates through the soil, such contrasts

of length of saturation, with more gray indicating longer will also be indicated by mottling, whereas mottling may not

periods of saturation. Soil morphologic features do not alway$e evident in areas where evapotranspiration exceeds precipi-

correlate well with seasonal fluctuations in saturation, and thé&ation.

confidence in interpretations can be increased by studies th R ¢

demonstrate a correlation for soils in an area. When evaluatin%i' epor

soil mottling, consideration should be given to the possibility 11.1 Reporting of results of the subsurface investigation

that they are relict features, especially when agricultural tileshould be integrated with the results of the surface investiga-

drainage is a common practice in the area. Also, the absence #n. The local or state regulatory authority may have devel-

redox depletions does not necessarily prove lack of saturatio@ped forms or formulas for investigation reports, in which case,

Redox depletions may not be evident where ground water i#1€se should be used.

well Oxygenated, soils are very low in dissolved Organic 11.2 The report on the results of the subsurface soils

carbon, and low in iron oxides. Also, redoximorphic featuresexamination should include the following:

do not develop where soils or ground water is less than 5°C and 11.2.1 Site map prepared for the surface site characteriza-

in soils with high pH (generally >8). tiqn invgstigation (see D5.879).\{vith locations of the test pits or
10.2.3 Horizons with iron and manganese concretions ma§©il Porings located and identified. _

indicate seasonal saturation or capillary fringe. Depth to iron 11.2.2 Completed field data from each test pit on a standard

and manganese concentrations will generally provide the mo&®rm- A sample form and its headings is shown in Fig. 6. An

conservative estimate to depth to seasonal high water table.€x@mple of a completed form for a site is shown in Fig. 7. A
10.2.4 Where the capillary fringe is also considered as paﬁummary of abbrt_ewatlons IS Sh?""’” n Fig. 8. - .

of the saturated zone for defining the limiting depth, soll 1123 A narrative qf each S.O'! proﬂle descrlblng the major

texture can be used to estimate the thickness of the capillaf§fatures and interpreting the limiting depths. Fig. 9

fringe as shown in Table 13. 12. Precision and Bias

10.3 Depth to Impermeable LayersObservable soil fea- 13 1 This practice provides qualitative information only,
tures that indicate layers that limit downward movement ofyherefore, a precision and bias statement is not applicable.
water include slowly permeable soil genetic horizons, such as 15 o Because the analysis is based on visual and manual
fragipans, duripans, and caliche, soil horizons with very weakiests the observer should maintain proficiency of visual and

platy or massive structure, very firm or very hard rupturenanyal testing ability by periodic review of standards and
resistance, layers that are moderately cemented, strongly cgmndard materials and by collecting random samples for

mented or indurated, and high penetration resistance. laboratory analysis for comparison with visual and manual
10.4 Depth to Excessively Permeable LayeiSoarse sand, analysis.

very gravelly, extremely gravelly or soils with greater than

15% rock fragments larger than gravel generally do notl3- Keywords

provide adequate treatment of wastewater effluent. Such layers 13.1 septic system; site characterization; soil classification;
are identified based on the size class and amount of sand in tseil description; visual classification
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TABLE 1 Definitions and Designations for Soil Horizons (1), (3)

Master Horizons and Layers:

(0] Horizons—Layers dominated by organic material, except limnic layers that are organic.

A Horizons—Muineral horizons that form at the surface or below an O horizon and (1) are characterized by an accumulation of humified organic matter
intimately mixed with the mineral fraction and not dominated by properties characteristic of E or B horizons; or (2) have properties resulting from cultivation,
pasturing, or similar kinds of disturbance.

E Horizons—Mineral horizons in which the main feature is loss of silicate clay, iron, aluminum, or some combination of these, leaving a concentration of sand
and silt particles of quartz or other resistant materials.
B Horizons—Horizons that formed below an A, E, or O horizon and are dominated by (1) carbonates, gypsum, or silica, alone or in combination; (2) evidence

of removal of carbonates; (3) concentrations of sesquioxides; (4) alterations that form silicate clay; (5) formation of granular, blocky, or prismatic structure; or
(6) a combination of these.

C Horizons—Horizons or layers, excluding hard bedrock, that are little affected by pedogenic processes and lack properties of O, A, E, or B horizons. Most are
mineral layers, but limnic layers, whether organic or inorganic are included.

R Layers—Hard bedrock including granite, basalt, quartzite, and indurated limestone or sandstone that is sufficiently coherent to make hand digging
impractical.

Transitional Horizons:

Two kinds of transitional horizons occur. In one, the properties of an overlying or underlying horizon are superimposed on properties of the other horizon throughout
the transition zone (that is, AB, BC, etc.). In the other, distinct parts that are characteristic of one master horizon are recognizable and enclose parts characteristic of
a second recognizable master horizon (that is, E/B, B/E, and B/C).

Alphabetical Designation of Horizons:

Capital letters designate master horizons (see definitions above).

Lowercase letters are used as suffixes to indicate specific characteristics of the master horizons (see definitions below). The lowercase letter immediately follows the
capital letter designation.

Numeric Designation of Horizons:

Arabic numerals are used as (1) suffixes to indicate vertical subdivisions within a horizon and (2) prefixes to indicate discontinuities.

Prime Symbol:

The prime symbol (') is used to identify the lower of two horizons having identical letter designations that are separated by a horizon of a different kind. If three
horizons have identical designations, a double prime (") is used to indicate the lowest.

Subordinate Distinctions within Horizons and Layers:

a— Highly decomposed organic material where rubbed fiber content averages<¥sof the volume.

b— Identifiable buried genetic horizons in a mineral soil.

c— Concretions or hard nonconcretionary nodules of iron, aluminum, manganese, or titanium cement.

d— Physical root restriction, such as dense basal till, plow pans, and other mechanically compacted zones.

e— Organic material of intermediate decomposition in which rubbed fiber content is ¥sto #s of the volume.

f— Frozen soil in which the horizon or layer contains permanent ice.

g— Strong gleying in which iron has been reduced and removed during soil formation or in which iron has been preserved in a reduced state because of
saturation with stagnant water.

h— llluvial accumulation of organic matter in the form of amorphous, dispersible organic matter-sesquioxide complexes, where sesquioxides are in very small

quantities and the value and chroma of the horizons are < 3.
i— Slightly decomposed organic material in which rubbed fiber content is more than about s of the volume.

k— Accumulation of pedogenic carbonates, commonly calcium carbonate.

m— Continuous or nearly continuous cementation or induration of the soil matrix by carbonates (km), silica (gm), iron (sm), gypsum (ym), carbonates and silica
(kgm), or salts more soluble than gypsum (zm).

n— Accumulation of sodium on the exchange complex sufficient to yield a morphological appearance of a natric horizon.

o— Residual accumulation of sesquioxides.

p— Plowing or other disturbance of the surface layers for cultivation, pasturing, or similar uses.

q— Accumulation of secondary silica.

r— Weathered or soft bedrock including saprolite; partly consolidated soft sandstone, siltstone, or shale; or dense till that roots penetrate only along joint planes
and which is sufficiently incoherent to permit hand digging with a spade.

s— llluvial accumulation of sesquioxides and organic matter in the form of illuvial, amorphous dispersible organic matter-sesquioxide complexes, if both organic
matter and sesquioxide components are significant and the value and chroma of the horizon are > 3.

ss— Presence of slickensides.

t— Accumulation of silicate clay that either has formed in the horizon and is subsequently translocated or has been moved into it by illuviation.

v— Plinthite which is composed of iron-rich, humus-poor, reddish material that is firm or very firm when moist and that hardens irreversibly when exposed to the
atmosphere under repeated wetting and drying.

wW— Development of color or structure in a horizon with little or no apparent illuvial accumulation of materials.

X— Fragic or fragipan characteristics that result in genetically developed firmness, brittleness, or high bulk density.

y— Accumulation of gypsum.

z— Accumulation of salts more soluble than gypsum.
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