
SOAI-I DOCKET NO. 582-15-2082 
TCEQ DOCKET NO. 2015-0069-MSW 

APPLICATION OF 130 § BEFORE THE STATE OFFICE 
ENVIRONMENTAL PARK, LLC § OF 
FOR PROPOSED PERMIT NO. § ADMINISTRATIVE HEARINGS 
2383 § 

TJFA. L.P. & EPICC’s REPLY TO APPLICANT’S RESPONSE TO 
TJFA/EPICC’S MOTION TO STRIKE PORTIONS OF APPLICANT’S 

RESPONSE TO CLOSING ARGUMENTS 
TO THE HONORABLE ADMINISTRATIVE LAW JUDGES KERRIE JO 
QUALTROUGH AND CASEY BELL: 

COME NOW Protestants TJFA, LP and Environmental Protection in the Interest 
of Caldwell County (collectively, “Protestants”) and file this Reply to Applicant’s 

Response to TJFA/EPICC’S Motion to Strike Portions of Applicant’s Response to 

Closing Arguments 

I. PENDING MOTIONS 
o TJFA/EPICC’S Motion to Strike Portions of Applicant’s Response to Closing 

Arguments: This motion requests the ALJs to strike Various sections of Applicant’s 

Response to Closing Arguments This motion was filed on December 22, 2016 and 

Applicant’s response was filed on December 27, 2016. By this filing, TJFA and 

EPICC are providing their reply to Applicant’s response to the motion. 

0 TlFA/EPICC’S Motion to Re-Onen the Record to Admit Protestants” Exhibit P-47 & w This motion requests that the ALJs admit into evidence Protestants’ Exhibit P- 
47 (a letter from the TCEQ Executive Director returning the permit application for the 

Pintail Landfill in Waller County) and Exhibit P-48 (a copy of the TCEQ registration
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for the Pintail Landfill Transfer Station in Waller County), This motion was filed and 

served after 5:00 pm on December 22, 2016 and is deemed filed and served on 

December 23, 2016. Applicant filed its response to this motion on December 28, 

2016‘ A reply is due January 5.1 

II. ARGUMENT 
In response to Protestants’ motion to strike, Applicant makes several arguments, 

including, (1) the motion was not timely; (2) there is no legal basis or standard for the 

motion to strike; and (3) Protestants referred to an ASTM standard without offering it 
into evidence, so Applicant should be allowed to do the same. Each ofthese arguments is 

erroneous They are addressed, in turn, below 

First, Applicant agreed to December 22 as the deadline to submit replies to 

responses to closing arguments. The motion to strike was filed by that deadline, and it 

serves as a form of reply to Applicant’s response to closing arguments. There is no other 

applicable deadline that would apply here, and Applicant cites to nothing in support of its 

argument that the motion to strike was untimely. 

Next, Applicant argues that Protestants have not identified any legal basis or 

standard in support of their request to strike portions of Applicant’s response to closing 

arguments Protestants‘ motion to strike requested that the ALJs strike those portions of 

the Applicant’s response to closing arguments that are outside the evidentiary record or 

are not supported by the evidentiary record. That the parties’ closing arguments should be 

' Because SOAH was closed on January 2, in observance of New Year's Day, Protestants have not 
included January 2 in their calculation ofthe deadline for filing a reply brief.
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limited to the evidence presented is axiomatic. The arguments are intended to assist the 

ALJs in the weighing of evidence presented, so that they may prepare findings of fact, in 

accordance with the Administrative Procedure Act, Section 200L141 of the APA states 
that findings of fact may be based only on evidence presented and on matters that are 

officially noticed. Tex. Gov’t Code § 2001.14]. Thus, references to facts outside the 

evidentiary record are not proper, because findings of fact (and thus, the proposal for 

decision) cannot be based on such information 

Moreover, TCEQ Rule 80.115 states that all parties have the right to cross— 

examine witnesses; parties also have the right to object to evidence, See Tex, Gov’t Code 

§ 2001084; 30 Text Admin, Code §§ 80,115, 80,127(a), & 80129, By relying on facts 
outside the record, Applicant has deprived, or at least impeded, Protestants‘ rights to 

object and cross-examine regarding this new information. For instance, had Applicant 

timely offered into evidence the TXDOT hydraulic design manual, and had it been 

admitted, Protestants would have cross-examined Applicant’s experts regarding their use 

and reliance on this manual. Similarly, had Applicant sought to elicit testimony regarding 

TDS Landfill operations, Protestants would have objected to the testimony, 

Finally, Applicant argues that because Protestants referred to an ASTM standard 
as a demonstrative exhibit, Applicant should be allowed to do the same This argument is 

simply a non sequitur. 

Protestants offered an ASTM standard in response to Applicant’s latest (and 
belated) argument that Mr, Snyder simply used a different nomenclature to describe the 

same geologic features observed by Mr. Rubinov. Testimony related to this argument was
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presented on the last day of the evidentiary hearing, when Mr. Snyder provided rebuttal 

testimony regarding his observation of the soil sample presented by Protestants’ witness,Z 

As an initial matter, under TCEQ Rule 80.117(b), Protestants could have sought to 

offer additional evidence and expert testimony to rebut Mr. Snyder‘s last-minute 

testimony regarding his preferred nomenclature to describe certain geologic features. 30 

Tex. Admin. Code § 80.11703) (“Any party may present a rebuttal case when another 

party presents evidence that could not have been reasonably anticipated”). But rather 

than delay the process by offering more expert testimony to refute Mr. Snyder's latest 

theory, Protestants instead referred to an ASTM standard3 to demonstrate that Mr. Snyder 
has no reliable basis for his theory that the terms “fissures” and “blocky” were 

interchangeable. Protestants also cited to a TCEQ rule in support of this same argument. 

30 Tex. Admin. Code § 330.63(e)(4). In short, the reference to the ASTM standard was 
not offered as evidence to prove a fact. It was provided as an example, to attempt to 

demonstrate a negative: that Mr. Snyder had no basis for his theory that the terms 

“blocky” and “fissure” are interchangeable, and his opinion testimony on this issue 

remains unreliable. Thus, it makes sense that this ASTM standard need not be offered 
into evidence. 

Evidence regarding the reliability of ASTM standards, and regarding their use by 
professionals in the field of geology, has already been presented by Protestants” experts, 

Moreover, ASTM standards are referenced in TCEQ rules. See, e.g., 30 Tex. Admin. 

1 Tr. v. 10, p. 2079:3-6. 
3 This ASTM standard is attached to this reply brief for the convenience of the ALJs.
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Code § 330.63. Thus, sufficient evidence exists for the ALJs to determine the weight to 

be afforded the ASTM standards for purposes of determining the reliability of Mr, 
Snyder’s latest theoryr 

Finally, Applicant is not prejudiced by the reference to the ASTM standard These 
ASTM standards should already be known to Applicant’s experts and should not 
constitute surprise evidence, 

Responses to more specific arguments made by Applicant are addressed below, 

1. Regarding references to Exhibit 130EP-23, Applicant complains that Protestants 

“have not identified the specific portion or portions of [Applicant’s] Response to 

Closing Arguments they seek to have stricken” This is simply inaccurate. 

Protestants’ motion to strike clearly requests that footnote 22, on page 22, of 

Applicant’s Response Brief should be stricken, as well as any reference to Exhibit 

130EP-23r This provides sufficient notice of the portions of Applicant’s response 

to closing arguments that Protestants’ seek to have strickent 

Next, Applicant argues that because Protestants referred to an ASTM 
standard as demonstrative evidence, Protestants have no right to complain about 

reference to an exhibit that the ALJs refused to admit into evidence Protestants 

have addressed this argument above In addition, Protestants maintain that this 

exhibit, Exhibit 130EP-23, was offered into evidence by Applicant during the 

hearing, and the ALJs determined that it should not be admitted, By continuing to 

rely on the exhibit, Applicant is brazenly flouting the ALJs‘ rulingt



Moreover, Applicant is clearly attempting to prove a factiie, that TCEQ 

staff regularly allows the drilling of borings before a plan is approved and thus, 

Snyder need not have awaited approval before moving forward with Applicant’s 

boringsiby relying on this exhibit that was deemed inadmissible. Indeed, this is a 

desperate attempt to justify Snyder’s disregard for TCEQ rules, but the ALJs 

correctly excluded this exhibit, Protestants, on the other hand, were not attempting 

to prove any particular fact by referring to the ASTM standard, other than to 
demonstrate that Snyder offered no basis for his theory on rebuttal that certain 

geological terms were interchangeable, 

Finally, Exhibit 130EP-23 violates SOAH Rule 155419, That rule states 
that a “party relying on a specific, written agency policy not incorporated in a rule 

has the burden of authenticating the policy and showing it to be applicable to a 

factual or legal issue in the case,” 1 Tex, Admin, Code § 155,419. This standard is 

particularly relevant and necessary where, as here, Applicant is attempting to 

prove that staff employs a policy that directly contradicts the plain language in 

TCEQ’s own rules. 

. Applicant’s only justification for referring to Attachment 1 without offering it into 

evidence is that Protestants did the same thing by referring to an ASTM standard 
that they did not offer into evidence. Applicant argues that Attachment 1 “is not 

relied on to prove any element of its case, and [Applicant] included and referenced 

it for demonstrative purposes and as a rebuttal to [Protestants’] argument that



[Applicant‘s] permit application violates TCEQ and Texas Board of Professional 

Geoscience rules.” There are several errors with this argument. 

First, Applicant has the burden of proving that its experts’ opinions are 

reliable This is a burden that Applicant bears as part of its direct case, and 

evidence relevant to the reliability of its experts’ opinions should not be reserved 

for sur-rebuttal argument. 

Second, Applicant has been well-aware of the issues regarding the 

reliability of its experts‘ opinions since before the hearing even commenced. 

Snyder, in particular, was served with a “preservation of evidence” letter, shortly 

after the landfill permit application was filed with TCEQ. During the pre—hearing 

process, Protestants filed motions regarding spoliation of evidence and motions 

seeking exclusion of evidence, challenging the reliability of Applicant’s experts’ 

opinions based, in part, on their failure to comply with applicable professional and 

legal standards So, this is not an instance where the Applicant can claim that 

“another party present[ed] evidence that could not have been reasonably 

anticipated.” See Tex. Admin, Code § 80,] 17(b). 

Finally, unlike Protestants, Applicant had an opportunity, and took 

advantage of that opportunity, to present a rebuttal case More specifically, 

Applicant presented rebuttal testimony by Snyder. And, as explained above, 

Applicant was well-aware of the issues associated with the reliability of Snyder’s 

opinions and testimony, at that time Yet, Applicant chose to elicit a very narrow 

scope of testimony from Snyder on rebuttal.
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In sum, Applicant's argument that it should be allowed to refer to a 

document not offered into evidence because Protestants did the same thing does 

not work here Its attempt to rely on documents that have not been offered into 

evidence should be rejected Similarly, any belated request to offer Attachment 1 

into evidence should also be rejected as it fails to rebut any unanticipated or 

surprise evidence offered by Protestants (who did not even present a rebuttal case). 

i Here, again, Applicant argues that it should be allowed to refer to the TxDOT 

hydraulic design manual because Protestants referred to an ASTM standard 
without offering it into evidence, For the reasons described above, that argument 

fails here In short, Applicant bears the burden of proof, including the burden to 

prove the reliability of its experts‘ opinions Any evidence necessary to satisfy that 

burden should have been offered by Applicant during the hearing, not as sur- 

rebuttal argument, And finally, Applicant was well-aware of Mr. Bratton’s opinion 

regarding Traw’s failure to use the appropriate “Manning’s n" early on in this 

case. Applicant was not surprised by this argument. 

. Finally, Applicant argues that references to TDS, Bob Gregory, and the TDS 

landfill permit should not be stricken because (1) Protestants did not identify 

which portions of the response to closing arguments they seek to have stricken; (2) 

Protestants referred to an ASTM standard that was not offered into evidence, so 
Applicant should likewise be permitted to refer to facts that are not supported by 

evidence; (3) these unsupported statements are offered as a form of rebuttal; and 

(4) Protestants have repeatedly referred to Green Group Holdings and Pintail
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Landfill, via evidence and arguments, throughout these proceedings, so they 

should not be allowed to complain about references to TDS and Mr. Gregory now, 

First, in their motion to strike, Protestants identified pages 71, 75, and 87 as 

the portions of the brief that should be stricken because they referred to TDS, Mr, 

Gregory, or the TDS landfill permit. This should have provided Applicant with 

sufficient notice of the objectionable portions of its brief 

Second, as explained above, the fact that Protestants referred to an ASTM 
standard in response to Snyder’s rebuttal testimony does not justify Applicant’s 

references to TDS and/or Mr. Gregory, which are based on no evidence in the 

record, and are simply not relevant, These are bald assertions, which are offered, 

in response to closing arguments, for the truth of the matter, Yet, Applicant did not 

even attempt to offer any evidence in support of these assertions, and has made no 

attempt to explain the relevance or reliability of the statements, 

Third, these unsupported and irrelevant statements cannot be considered 

proper rebuttal. Applicant bore the burden of proof in this proceeding. Applicant 

was well-aware of the issues raised by Protestants, including issues regarding land 

use compatibility, operating hours, and waste acceptance rates, Moreover, 

Applicant presented a rebuttal case; Protestants did not, So, Applicant had the 

opportunity to present any rebuttal evidence it deemed relevant during the rebuttal 

phase of the hearing, Applicant cannot new claim that it could not have reasonably 

anticipated evidence or arguments raised by Protestants regarding land use 

compatibility, operating hours, or waste acceptance rates.
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Finally, neither TDS nor Mr. Gregory is a party to this proceeding. Neither 

is seeking a landfill permit or permit amendment Via this proceeding, Neither 

bears any burden of proof in this proceeding. By contrast, Applicant bears the 

burden of proof regarding every issue raised in this proceeding, including issues 

regarding competency, corporate ownership, and solid waste permitting history. 

Therefore, there is nothing unusual about presenting evidence (which Applicant, 

for the most part, did not object to) and arguments regarding Applicant’s affiliated 

corporations. 

In short, Applicant offers no legal argument or basis for including 

statements regarding TDS and Mr, Gregory in its closing argumentistatements 

that are unsupported by the record and that are irrelevant to this case. 

PRAYER 
For the reasons stated above, Protestants respectfully request that the ALJs strike 

the various portions of Applicant‘s Response to Closing Arguments that are identified in 

TJFA/EPICC's Motion to Strike. Protestants further request any other relief they may be 

entitled to. 

Respectfully submitted, 

Mm flag, 
Marisa Perales 
State Bar No: 24002750 
FREDERICK, PERALES, ALLMON & 
ROCKWELL, RC. 
707 Rio Grande, Suite 200
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Austin, Texas 78701 
Phone: (512) 469-6000 
Facsimile: (512) 482-9346 

COUNSEL FOR PROTESTANTS
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CERTIFICATE OF SERVICE 

By my signature, below, I hereby certify that a true and correct copy of the 
foregoing document has been served on the following attorneys of record by electronic 
mail, facsimile, or US Mail on this 4‘11 day oflanuary, 2017. mm ad 

Marisa Perales 

FOR 130 ENVIRONMENTAL FOR TCEQ EXECUTIVE 
PARK LLC DIRECTOR 
Brent W, Ryan Anthony Tatu 
bryan@msmtxicom anthony.tatu@tceqitexas. gov 
MCELROY, SULLIVAN, MILLER, Kayla Murray 
WEBER & OLMSTEAD, LLP 
PO. Box 12127 
Austin, TX 78711 
Fax: 51232716566 

FOR TCEQ PUBLIC INTEREST 

Kay]a.Murray@tceq.state.tx.us 
Aaron Vargas 
Aaron.Vargas@tceq.texas.gov 
Environmental Law Division, MC-173 
PO, Box 13087 
Austin, Texas 78711-3087 
Fax: 512.239.0606 

FOR CALDWELL COUNTY 
COUNSEL 
Aaron Tucker 
aaronitucker@tceq,texasIgov 
Office of Public Interest Counsel, MC- 
103 
TCEQ 
PO. Box 13087 
Austin, Texas 78711-3087 
Fax: 51223916377 

FOR PCCD 
Bob Wilson 
bwilson@jacksonsjoberg.com 
JACKSON, SJOBERG, MCCARTHY & 
TOWNSEND, LLP 
711 West 7th Street 
Austin, Texas 78701 
Fax: 51222515565 

Eric Magee 
e.magee@allison-bass.com 
ALLISON, BAss & MAGEE, LLP 
402 W. 12th St 
Austin, Texas 78701 
Fax: 512.480.0902 

Ben Pesl 
PO Box 242 
Dale, TX 78616 

VIA US MAIL
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Designation: D2488 — 093 
~ ~ imsnhuriomt 

Standard Practice for 
Description and Identification of So' 3 (Visual-Manual 
Procedure)‘ 
This stnndnid l\ issued undei tiie Fixed designation DZAXK: the nuiniiei immediately rounding the designation Indicates the yeal or 
or iiiui adoption ui. in the c ~ e titreiisicn. the year of last ievniun A number in parenthetet indictitet the year of last reiipproiii it 

super‘ ipi epsilon tut indicutcs .ni editorial elttmge suite the Ids! FCHSIOn or rcapproval. 

Thu sturiiltiid hid hm uppmit‘dflfl rite tr, oddities u/ [lie U s. Depurlmt'tit (/fDeft'iiae 

1. Scope" 
1.1 This practice covers procedures for the description of 

soils for engineering purposes. 

1.2 This practice also describes a procedure for identifying 
soils. at the option of the user. based on the cla 'ihcation 
system described in Test Method D2487. The identi cation is 
based on Visual examination and manual tests. It must be 
clearly stated in reporting an identification that it is based on 
visual-manual procedures. 

1.2.1 When precise classification of soils for engineering 
purposes is required, the procedures prescribed in Test Method 
D2487 shall be used. 

1.2.2 In this practice, the identification portion assigning tt 

group symbol and name i. imited to soil particle. mallet than 
3 in. (75 mm). 

1.2.3 The identification portion of this practice is limited to 
naturally occurring soils (either intact or disturbed).

~ 

~ ~ 

Nari. liThis practice may be used as n descriptive g} eni applied to 
such materials as shale. clay. one. shells, crushed iock, etc. ee Appendix 
X2).

~ 
1.3 The descriptive information in this practice may be used 

with other soil classification systetns or for materials other than 
naturally occurring soils, 

1.4 The values stated in inch-pound units are to be regarded 
as standard. The Values given in parenth are mathematical 
conversions to SI utiits that are provided tor information only 
and are not considered standard.

~ 
1.5 This standard duct not purport to dddrett all of (I16 

art/err problems, if titty. associated wtih us use. Ii is lit? 

responsibility afthe user of this sltitultirtl to establish appro- 
[)I‘mlt’ safely and health practices and determine the applica- 
btli'tv of regulatory limitations prior 10 use. For specific 
precautionary statements see Section 8. 

'Tllis practice i.» under the iurisdic on oi ASTM Committee Dis on Sotl and 
Rock and it the direct retpniisihiiiry ot uheoininittee Dirt o7 on Identification and 
Classification or Soils 

Current cdition approved June is. 2009, Publixhctl Jtll)‘ 21709, Origintiiy 
approved iii 19% LASI plevimfl edition approved III 2009 as rtzttxxenu not 
lit iszti/Dmxwa 

1.6 Thit practiL‘t' ohm rt set of imimclittm for performing 
one or more spew/iv upemlimis. Thts tlut'umenl cannot replace 
education or experience and should be used In COM/unt‘lwn 
with professional judgment. Not all aspects tzfthts practice may 
be uppiir-uhie ill on cirourusmnr r. This ASTM standard is not 
intended In represent or replace the standard of care by whirl: 
the adequacy ofa given professional Service mint he judged, 
nor .i-houid thii document he applied without Elln.ilderdlirtll of 
ll project's iiidny unique duper-ti. The word "Standard" in the 
title of this document mums only that the document has been 
rippmutd through the ASTM L'UIXJL’IIAHJ‘ proud-s. 
2. Referenced Documents 

2.1 ASTM Standardszz 
D653 Terminology Relating to Soil, Rock. and Contained 

Fluids 
D1452 Practice for Soil Exploration and Sampling by Auger 

Borings 
D1586 Test Method for Penetration Test (SPT) and Split» 

Barrel Sampling of Soils 
D1587 Practice for Thin-Walled Tube Sampling of Soils for 

Geotechnical Purposes 
D2113 Practice for Rock Core Drilling and Sampling of 
Rock {or Site Investigation 

D2487 Practice for C1: fictition of Soils for Engineering 
Purposes (Unified Soil Classification System) 

D3740 Practice for Minimum Requirements for Agencies 
Engaged in Testing and/or Inspection of Soil and Rock as 
Used in Engineering Design and Construction 

D4083 Practice for Description of Frozen Soils (Visual» 
Manual Procedure)

~~ 

3. Terminology 
3.1 Definitions: 
3.1.1 Except as listed below. all definitions are in accor 

dance with Terminology D653. 

lFtn iererenceti ASTM stiintinrtis i t the ASTM website. www uslmttrg, 01 
cotittist ASTM Customer SLIVICC ut ~t:t\t c®rixtintii>g For Arirititii [tout n/ASTM 
snort/tom volume intorninrinn, ieter to tiie sundaid’s Document Sllmm‘dlv age on 
the ASTM Webxlle 

~
~ 

*A summary tit Changes seclion appears at the end of Ihix ttandnrd 
euoyngntmsm international too Barr Harbor Drive. PO Box 5700 West conshonoeren. PA twezgsg United States 

Copyright by ASTM lnl'l (all rights reserved), Sun Jun 10 19:24 59 EST 2016 
Dewnleaded/pnnted by 
Lauren Ross (none) pursuant to License Agreement No turther reproductions authorized.



415.1}? D2488 — 09a 
Non: 27F0l palticles letalnetl on a Erin. (751nm) US standard sieve. 

the following definitions are suggested, 
CIIIIHé'iipaflicles or rock that will pass a l24n. Gilllrmm) square 
opening and be retained on a 3-in. t7s-mm; sieve. and 
Bouldarxipamcles oi ioelt thiit will not pass a izrill. (300mm) square 
opening, 

3.1.2 cIu‘visoil passing a No. 200 (75-pin) sieve that can be 
lnade to exhibit plasticity (putty—like properties) Within a range 
of water contents, and that exhibits considerable strength when 
airrdry. For classification, a clay is a finergrained soil, or the 
finergrained portion of a soil, with a plasticity index equal to or 
greater than 4, and the plot of plasticity index versus liquid 
limit falls on or above the “A” line (see Fig. 3 of Test Method 
D2487). 

3.1.3 grltveliparticles of rock that will pass a 3-in. (75- 
mm) sieve and be retained on a No. 4 (4.75-mm) sieve with the 
following subdivisions' 
coarse—pass s a 3-in. (75-min) sieve and is retained on a 

VA-in. (19-min) sieve. 
firit’ipasses a J/4-in. (IO-mm) sieve alid is retained on a No, 

4 (4,75rmm) sieve. 
_ 1.4 (7rganir'('1uy~a clay with sut’ricient organic content to 

influence the soil pt-openie .For silieation, an organic clay 
i a soil that would be c] . ficd as a clay, except that its liquid 
limit value after oven drying is less than 75 % of its liquid limit 
value before oven drying. 

. 1.5 organic til-[1‘78 silt with sufficient organic content to 
influence the soil properties. For classification, an organic silt 
is a soil that would be classified as a silt except that its liquid 
limit value after oven drying is less than 75 % of its liquid limit 
value before oven drying. 

1.6 peazia soil composed primarily of vegetablet e in 
ages of decomposition ally with an organic odor, 

a dark brown to black eolor, a spongy eo . .teney, and a 
texture ranging from fibrous to amorphous. 

3.1.7 .rnmdiparticles of rock that will pass a No. 4 (4.75- 
mm) sieve and be retained on a No. 200 (75»um) sieve with the 
following subdivisions: 

course—passes a No. 4 (4.75-mm) sieve and is retained on 
a No, 10 (ZOO-mm) sieve, 

mr’dlnlnipasses a No. 10 (ZOO-mm) sieve and is retained 
on a No. 40 (425mm) sieve. 
finei ' ' a No. 40 (425rum) sieve and is retained on a 

No. 200 (75pm) sieve. 
3.1.8 .rilrisoil pa 'ing a No. 200 (75pm) sicvc that is 

nonplastic or very slightly plast and that exhibits little or no 
strength when air dry. For cla cation, a silt is a fine-grained 
soil. or the fine»grained portion of a soil, with a plasticity index 
less than 4. or the plot of plasticity index versus liquid limit 
falls below the "A" line (see Fig, 3 of Test Method D2487).

~ 

~~ ~ 
~ ~ 

~ ~~ ~ 

~
~ ~ 

~ 

~~~~ 

4. Summary of Practice 
4.1 Using visual examination and simple manual tests, this 

practice gives standardized criteria and procedures for descri - 

ing and identifying soils. 
4.2 The soil can be given an identification by assigning a 

group symbol(s) and name. The flow charts, Fig, la and Fig. lb 
for fine-grained soils, and Fig. 2, for coarse-grained soils, can 
he used to assign the appropriate group symbol(s) and name. If 

Copyright by ASTM lnl'l tall tights reserved), Sun Jan 10 l9:z4 s9 EST 20m 2 Downloaded/pnmed by 

the soil has properties which do not distinctly place it into a 
specific group, borderline symbols may he used, see Appendix 
X3. 

NoTE 3—it it suggested that a distinction be made between dim] 
symbols and borderline :ylilhols 

nuo/ SWHZm/iA dual symbol is two symbols separated by a hyphen. 
ioi example. GPrt‘iM, sw. .CLVML 
been identified its having the propeities of ti classification in accordance 
with Test Method D2487 where two symbols are iequited Two symbols 
tire required when the soil has between 5 and 12 fines or when the liquid 
limit and plasticity inc values plot in thc (JLVML area or the plastieity 
chart. 
Boom/me St'mboliA bottleilme symbol is two symbols sepairlled by a 
dash, for example, CL/CH. GM/SM, CUML, A borderline symbol should 
he used to indicate that thc soil it been identified as hitting properties 
that do not distinctly place the soil into a specific group (see Appendix 
x3)

~

~ 

5. Significance and Use 
5.1 The descriptive information required in this practice can 

be used to describe a soil to aid in the evaluation of its 

significant properties for engineering use. 

52 The descriptive information required in this practice 
should be used to supplement the classification of a soil as 
determined by Test Method D2487. 

5,3 This practice may be used in identifying soils using the 
classification grotip symbols and names as prescribed in Test 
Method D2487, Since the names and symbols used in this 
practice to identity the _ s are the salne as those used in Test 
Method D2487, it shall be clearly stated in reports and all other 
appropriate documelits, that the classification symbol and name 
are based on visualrmanual procedures.

~ 

5,4 This practice is to be used not only for identification of 
soils in the field, but also in the office, laboratory, or wherever 
soil samples are inspected and described, 
55 This practice has particular value in grouping similar 

soil samples so that only a minimum number of laboratory tests 
need be mn for positive soil classification. 
Non 47The ability to describe and identity soils coneeily is learned 

more readily under the guidance Ofexpcrteltccd pcrsolilicl. but it may also 
be iiequiretl systeniall ~ lly by comparing numen laboriitory test results 
lot typical soils ol each type with then ylSti and manual characteristics 

56 When describing and identifying soil samples from a 
given boring, test pit, or group of borings or pits: it is not 
necessary to follow all of the procedures in this practice for 
even! sample. Soils which appear to be similar can be grouped 
together; one sample completely described and identified with 
the others referred to as similar based on performing only a few 
of the descriptive and identification procedures described in 

this practice. 

~ ~ ~ 

5,7 This practice may he used in combination with Practice 
D4083 when working With frozen soils. 

NoTr SiNotwithstanding the statements on precision and bias con- 
tained in this standard: The pieeision or this test method it dependent on 
the competence ol the peisonnel perlomnng it and the Sulldbtllly ol the 
equipment and facilities used, Agencies that meet the crlteria or Pmcltce 
D3740 alc genclally considered capable of competent and objeetiye 
testing. Users of this test method ine eiiutioned [hm eomplianee with 
Practice D3740 does not in itsell assure teluible testing Reliable testing 

Lauren Ross (none) pursuant to License Agreement No itirlher reproductions authorized,
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GROUP SYMBOL GROUP NAME 
<30% plus No. 200 < <15% plus No. 200 Lea" Elev 

545% plus No. 200 <01, sand 2% gravel —— Lean clay wrlll sand 
(1 % sand <% gravel —. Lean clay with gravel 

“A: sand 2% of gravel V <15“/u gravel sandy Imn clay 
230% plus No. 200 < 215% gravel —» Sandy lean day wnn gravel % sand <% gravel < <15% sand —— Glavelly lean clay 215% sand —> Gravelly lean day wrln sand 
(30% plus No. 200 < <1S% plus No. 200— sill 15725°lu plus ND. 200 <% sand 2% gravel —. Sill wiln sand % sand <% gravel —— slll wrtn gravel ML %sand 2%ofgmvel <<15Wn gravel —. Sandy slll 
230% plus No. 200 < 215% gravel Sandy Sllt wrln gravel % sand <% gravel < <15% sand —> Gravelly sill 215% sand —— Gravelly slll wlln sand 
<30% plus No. 200 < <15% plus No. 200> Falclav 15-25% plus No. 200 <% sand 2% gravel —— Fat clay wrlll sand CH % sand <% gravel —» Fat clay vvlln gravel 

% sand 2% ol gravel < <15% gravel Sandy lal clay 
230% plus No. 200 < 55% 9mg Sandy lal clay wnn gravel % sand <% gravel < <15% sand —~ Glavelly lal clay 215% sand —— Gravelly lal clay wnn sand 
(30% “5m 2m. (15% plus No. 200> Elasllcsrll 9‘ :: 15-25% plus No. 200 <Wo sand 2% gravel —— Elastic slit wrlh sand Mu % sand <% gravel —. Elasllc SIIK wrln gravel 

6., sand 3% or gave. < <15% gravel sandy elasllc slll 
230% plus No. 200 < 215% gravel —> Sandy elastic slIl with gravel 

<15% sand —— Gravelly elastic slll % sand <% gravel < 
NOTE l—Pelcenlages are based on esllmallng amounts oi lines. Sandy and gravel [Cl the nearest “r’a 

FIG. is Flaw cnan tor ldenlirying Inorganic Fine-Grained Soil (50 '1. ar more lines) 
GROUP SYMBOL 

«5% plus, up. am anon plus, up. no< 15-15% plus No.10!) < v. sand 2% gravei—. '10 Fill! <'/0 gl'iVII—> 
"h sand 2% gmd (15% gravel —> 

23w. plus, up. 100< M sand <94. umd 215-1. gravel —» 
NOTE l—Percenlages are based on esllmaling amounts ol lines. sand and gravel lo lne nearesl 5 % 

OL/OHA 
(15-1. sand. 
215-1. sand. 

FIG. I b Flow Chart for Idenlifying Organic Fine<Grained Soil (50 °/a or more fines) 

depends on several lllclon. Prucuc: D3740 provides 1| means lur 
evaluating some of lhme murals. 

7. Reagents 

215% sand —> Gravelly elastic sill with sand 
GROUP NAME 

organic mil 
organic ssrii with sand 
organic sou whit gravel Sam manic soil 
Sandy mink soll vrmr gravel 
cruelly organle soll 
cruelly organle soll lam. sand 

7,1 Purity of WurzriUnlcxs otherwise indicated, references 
6. Apparatus 

6. 1 Required Apparatus: 
6.1.1 Pocket Knife or Small Spatula. 
6.2 dfill Amih’ur) Appararm': 
6.2.1 Tm Tube and Smpper (or jar with u lld)1 
6.2.2 Hand Lena. 

ric acidi l-lCl. one pun HCl (IO N) to 

Copyrighl by ASTM llll'l lall tlghls reserved), Sun Jan 10 l9:24 59 EST 20m 3 
Duwnlanded/pnnled by 
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to water shall be understood to mean water from 1i city water 
supply 01‘ natural source, including nonspelable water. 

7.2 Hydmrhlnric AcidiA small bottle of dilute hydrochlos 
three parts Water (This 

reagent is optional for use with this practice), See Section 8.
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Well-graded gravel s5% nnes \ Welioraoed cw \‘sisvn sand 
215% sand —> Wellrgmded gavel wllh 53M 

~~ 

may gm 5p (15% sand Poorly graded gravel 
215% sand —» Poorly graded gravel Wllh sand 

Well-graded fines:ML a tin Gw-GM (15% sand Weiigaded gravel nnn st 
GRAVEL 215% sand —. wellvgraded gravel wnn silt and sand % gravel > 10% nnes fines:CL in en —>Gw—GC <zeisn sand —» Wetlands: gravel nirn slay % sand 215% sand —> Wellrgmded gmvel with clay and sand 

eddny graded fim=ML ar Mn era-GM \e15% sand Vdorly graded gravel With silt 

GP Gc 
215% sand —— lrixirly graded gravel wnn silt and sand 

nnes:u or (N —. - (15% sand —— vddrly graded gravel wnn (lay t:215% sand —. pearly graded gravel wrln (lay and sand 
hnes:llt or Mn GM 15% sand silty gravel 

215% nnes215% sand —— SlW gravel with sand need s. eh cc isn sand nave, gave. 
215% sand —> clayey gravel Willi sand 

well-graded sw 15% gravel Well-gnded sand 
55% Ms <215% gravel —> Wellrgradeo sand with gravel 

Poorly graded SP 15% gravel Poorly graded sand 
215% gravel —. Poorly graded sand nitn gravel 

lines=ML a. Mrl fl sw-s 15% gravel —. vveiignded sand vnrn sllt 
Well-graded 215% gravel —> Wellsgmded sand wtrri slit and gravel 5N“) fines:CL or (N Sw-SC 15% gravel —> Wellrgradea sand with clay as“ 

:1 
10% “"25 215% gravel —— Well-graded sand wttn (lay and gravel 9m fines:lllt or MH SP-SM<:<15% gravel —— Poorly graded sand with stlt 

Poorly graded: 215% gravel —» Poorly graded sand with sit and gravel 
lineszfl. or en # SP-SC<:<15% gravel _. rash, graded sand with clay 

215% gravel —. rddrly graded sand nitn clay and gravel 
5 :ML Mn l 215% nnes “‘5 "' 5M 15% gravel sitysand 

. 215% gravel 
fines:CL or (N —> SCr1w gravel 

215% gravel 
Non». liPercenlages are based Ul’l estimating amounts 0] lines. sand, and gritvel lo the nearest 5 ‘7r. 

—> snry sand wtm gravel _. CIW sand —— elavey sand viitn gravel 
FIG. 2 Flow Chart lor Identi ying Coarse-Grained Soils (less than 50 "/a lines) 

8. Safety Precautions 
8‘1 When preparing the dilute HCl solution of one part 

concentrated hydrochloric acid (10 N) to three parts of distilled 
water, slowly add acid into water following necessary 5 fety 
precautions. Handle with Cnution and store safely. If solution 
comes into contact with the skin, 11'nsc thoroughly wtth Wztlcl‘. 

8‘2 CautioniDo not ttdd water to acid 

9. Sampling 
9.1 The s mple shall be considered to be representative of 

the stratum from which it was obtained by 1|" appropriate, 
accepted, or standard procedure, 

Nll're FPrei’erlly, the sampling procedure should be identified 
hawng been conducted 1n LlCCOKJLlIlCC with Practices DHSZ, D1581 m 
D2113. or Test Method D1586,

~ 

9.2 The sample shall be carefully identified as to origin 
Non: LRemarks as in the ()Ilgln may take the ioml of it bKllmg 

number anti sample numbei in Conlunctmn wnh a 10b numbet a geologic 
stratum, a pednlogtc hort7on or a location descrtptinn with resnetr [0 a 
permanent monument. a grid system or a siarion number and offset with 
respect to it stated centetline .tnd ti depth or elevation 

~ ~ 9.3 For accurate des 'iptitnt and identification, the mink 
mum amount of thc specimen to be examined shall be in 
accordance with the following schedule: 

Copyright by ASTM lltl'l tall rights rcscrvetl), Sun Jan 10 l9:z4 s9 EST 20|6 4 
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Maxlmum Pafllcle Size, 
sieve Opening 

Minimum Specimen Size, 
Dry Weight 

4 75 mm (ND. 4) loo g (0.25 lb) 
95 mm (% in) 200 g (0,5 lb) 
tsomrnla/rin) lokgtz2lb) 
381mm(I‘/2In) EDtlBlh) 
75 0 mm (3 in 60.0 kg llaz lb) 

NoTL Silf random tsolated pnt1icles are encountered that are sigmfi- 
cantly linger than the particles in the soil matrix, the soil matiix can be 
accuiaieiy described and identified in attordanbe w1lh the preceedlng 
schedule 

94 11‘ the field sample or specimen being examined is 

smaller than the minimum recommended amount, the report 
shall include an appropriate remark. 

10. Descriptive Information for Soils 
10,] AngulurilyiDcscribc thc angulnrlty ol' the sand 

(coarse sizes only), gravel, cobbles, and boulders, (IS angular, 
subangular, subrounded, or rounded in accordance with the 
criteria in Table l and Fig. 3. A range of angulari may be 
stated, such as: subrounded to rounded. 

10.2 Shape—Describe the shape of the gravel, cobbles, and 
boulders as flat, elongated, or flat and elongated if they meet 
the criteria in Table 2 and Fig. 4, Otherwi e, do not mention the 
shape, Indicate the fraction of the particles that have the shape, 
such .. ()ncsthird of the gravel purticlcs are flat.~ 

Lauren Ross (none) pursuant to License Agreement No ltirlher reproductions atiihorized,
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TABLE 1 Criteria for Describing Angularity Di Coarse-Grained 

Particles (see Flg, 3) 
Description Criteria 

Angular Partlcles have sharp edges and relatively plane sldes wlth 
unpollshefl surtaces 

Subangular Famcles are similar to angular description but have 
rounded edges 

Subrounded Partlcles have nearly plane sldes but have wellrrounded 
comers and edges 

Rounded Famcles have smoothly curved sldes and no edges

~ 10,3 ColrlriDe. ribe the color. Color ' an important 
property in identifying organic soils, and within a given 
locality it may also be useful in identifying materials of similar 
geologic origin. If the sample contains layers or patches of 
varying colors, this shall be noted and all representative colors 
shall be described. The color shall be described for moist 
samples. If the color represents a dry condition. this shall be 
stated iii the report,

~ 

10.4 OdmiDescribe the odor if organic or unusual Soils 
containing a significant amount of organic material usually 
have a distinctive odor of decaying vegetation, This is espe— 
cially apparent in fresh samples, but if the samples are dried, 
the odor may often be revived by heating a lnoistened sample, 
If the odor is unusual (petroleum product, chemical. and the 
like), it shall be described. 

105 Moisture C(UldlllwliDE‘CIlbe the moisture condition 
as dry, moist, or wet, in accordance with the criteria in Table 3, 

10,6 HCI Reaction—Describe the reaction with HCl as 
none, weak, or strong, in accordance with the critera in Table 
4. Since calcium carbonate is a common cementing agent, a 
report of its presence on the basis of the reaction with dilute 
hydrochloric acid is important. 

10,7 ConsistencyiFor intact finergrained soil, describe the 
consistency as very soft, soft, firm, hard, or very hard, in 

accordance with the criteria in Table 5. This observation is 

inappropriate for soils with significant amounts of gravel. 
10.8 CelrlcmarmniDescribe the cementatioli of intact 

coa se grained soil 8 weak, moderate, or strong, in accorr 
dance with the criteria in Table 6. 

~ ~ 
10,9 StruclltreiDescribe the structure of intact soils iii 

accordance with the criteria in Table 7, 

10.10 Range of Particle SizesiFor gravel and sand 
components, describe the range of particle sizes within each 
component as defined in 312 and 3.1.6. For example, about 
20 ‘70 fine to coarse gravel, about 40 % fine to coarse sand. 

1011 Maximum Particle Sl'z'riDescribe the maximum par 
ticle si7e found in the sample in accordance with the following 
information: 

10.11.] Sand Sizeilf the maximum particle size is sand 
size. describe as fine, medium, or coarse as defined iii 3.1.6. 
For example: maximum particle size, medium sand. 

10.11.2 Gravel Sileill" the maximum patticle size is a 
gravel size, describe the maximum particle size as the smallest 
sieve opening that the particle will pass. For example, maxi—

~ 
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mum particle 8126. IV: in. (will pass a l'/2-in. square opening 
but not a 3/4-in. square opening). 

10.ll.3 Cobble 0r Boulder Sizeilt' the maximum particle 
size is a cobble or boulder size, describe the maximum 
dimension of the largest particle. For example: maximum 
dimension, 18 in. (450 mm), 

10.12 HardnerriDescribe the hardness of coarse sand and 
larger particles as hard, or state what happens when the 
particles are hit by a hammer, for example, gravel-size particles 
fracture with considerable hammer blow. some gravel-size 
particles crumble with hammer blow, “Hard” means particles 
do not crack, fracture, or crumble under a hammer blow, 

10.13 Additional comments shall be noted, such as the 
presence of roots or root holes, difficulty in drilling or augering 
hole, caving of trench or hole. or the presence of mica. 

10.14 A local or commercial mime or a geologic interprer 
tation of the Soil, or both, may be added if identified as such. 

10.15 A classification or identification of the soil in accor- 
dance with other classification systems may be added if 

identified as such. 

11. Identification of Peat 
11.1 A sample composed primarily of vegetable tissue in 

various stages of decomposition that has a fibrous to amor- 
phous texture. usually a dark brown to black color, and an 
organic odor, shall be designated as a highly organic soil and 
shall be identified as peat, PT, and not subjected to the 
identification procedures described hereafter. 

12. Preparation for Identification 
121 The soil identih ation portion of this practice is based 

on the portion of the soil sample that will p' 37in, (757mm) 
sieve. The larger than 3m. (757mm) pt ticles must be 
removed, manually, for a loo sample, or mentally, for an 
intact sample before classifying the soil.

~ 
~ ~~ 

12.2 Estimate and note the percentage of cobbles and the 
percentage of boulders. Performed Visually. these estimates 
Will be on the basis of volume percentage. 

No'rE 9—Since the percentages of the patticle-size distiibution in Test 
Method D2437 me by dry weight, and the estimates at per- 'lges lor 
gravel, sand. and fines in this practice are by dry weight, it recomr 
mcndcd thar the icport statc that the pctccntagcs of cobbles and boulders 
are by volume. 

12.3 of the fraction of the soil smaller than 3 in. (75 mm), 
estimate and note the percentage, by dry weight, of the gravel, 
sand, and fines (see Appendix x4 {or suggested procedures). 

~~ 

NOTE ltl—since rhe particle-size components appeai visually on the 
basis or volume. considerable expetience la ieqiiired to estimate the 
percentages on the ham- or dry weight Frequent comparisons with 
laboratoly pariiclemc analyscs should be made 

12.3,1 The percentages shall be estimated to the closest 5 ‘7r. 
The percentages of gravel, sand, and fines must add up to 
100 %. 
12.32 If one of the components is present but not in 

sufficient quantity to be considered 5 % of the smaller than 
3-in. (75-mm) portion, indicate its presence by the term truce. 

Lauren Ross (none) pursuant to License Agreement No turlher reproductions authorized,
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(a) Rounded 

tci siitiriiiinom 

isi Angulnr 

iiii siitiariguiar 

FIG. 3 Typlcal Angularlty oi Bulky Grains 

TABLE 2 Criteria tor Describing Particle Shape (see Flg 4) 

The particle Shape shall be described as ioiiows wtiere ierigtn, Wldlh, and 
thickness reier to the greatest. intermediate. and least dimensions ci a particle, 
respectively 

Fiat Particles Wiin width/thickness > a 
Elongated Particles with ierigiti/Widiti > a 
Flat and elongated Particles rrieei criteria for bani flat and elongated 

for example. trace of fines. A trace is not to be considered in the 
total of 100 % for the components. 
13. Preliminary Identification 

13.] The soil IS fim‘ granted if It contains 50% or more 
fines. Follow the procedures for identifying fine-grained soils 
of Section 14. 

13.2 The soil is mature grained if it contains less than 50 % 
fines. Follow the procedures for identifying coarse-grained 
soils of Section 15. 

14. Procedure for Identifying Fine-Grained Soils 
14,] Select a representative sample of the material for 

examination. Remove particles larger than the No. 40 sieve 
(medium sand and larger) until a specimen equivalent to about 
a handful of material is available. Use this speamen for 
performing the dry strength. dilataney. and toughness tests. 

14.2 Drv Strength: 
14.2.1 From the specimen, select enough material to mold 

into a ball about 1 in. (25 mm) in diameter, Mold the material 
until it has the consistency of putty, adding water if necessary. 

14.2.2 From the molded material. make at least three test 
specimens. A test specimen shall be a ball ()1 material about '/2 
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PARTICLE SHAPE 
W WIDTH 
T — THICKNESS 
L = LENGTH

~ 

FLAT: W/T > 3 
ELONGATED: L/W > 3 
FLAT AND ELONGATED: 
— meets both criteria 

FIG. 4 Criteria for Particle Shape
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TABLE 3 Criteria lor Describing Moisture Condition ~ TABLE 3 Criteria tor Descr rig Dry Strength

~

~ 

Description Criteria Description Criteria 

Dry Absence pt moisture, dusty, dry to the touch None The dry specimen crumbles into powder With mere pressure 
Moist Damp but no Vlslhie water ol handling 
Wet visible tree water, usually soil is below water table Low The dry specimen crumbles into powder With some linger 

pressure 
Medium The dry specimen breaks into pieces or crumbles With 

_ _ _ _ _ _ 
considerable linger pressure TABLE 4 cm?“ '0? Descrlblns "‘9 39mm" WIN" HCI High The dry specimen cannot be broken wrlh linger pressure 

Demmm omens SpIecinien wrll break into pieces between thumb and a hard 
su ace None No yisible reaction t Thd tbbkbtwththbd Weak some reaction. with bubbles toiming slowly EN ‘9 Swami?" can“ 9 '0 e" e 99" e W" a" a 

Strong violent reaction With bubbles torming immediately 

TABLE 5 Crlterla tor Descrlhlng Conslstency 
Description criteria tionally high dry strengths. The presence of calcium carbonate 

Very son Thumb will penetrate scil more than t in. 125 mm) can usually be detected from the intensity of the reaction with 
solt Thumb wrll penetrate soil abouti in las mm) . - 

Firm Thumb Will indent soil about v. in. (6 mini 
mum hydmcmom‘ and (see lo'f’)‘ 

Hard Thumb Will not indent soil but readily indented With thumbnail 143 Dimmlcy: Vhd Thblllt'dtl , , W W "m "m w‘ "0 I" e" 50' 
14.3.1 From the specimen. select enough material to mold 

into a ball about l/l ill. (12 mm) in diameter. Mold the material. 
TABLE 5 cmerla 'or Descrlblng Cememauon adding water it necessary, until it has a sorts but not sticky. 

Description ciiteria 
cons'slency' 

14.3.2 Smooth the soil ball in the palm of one hand with the Weak Crumbles or breaks With handling or little tinder pressure 
I 

. 
I 

. . 
_ I I I I I 

. 
I I 

, , 

Moderate Crumbles or breaks With considerable linger pressure bldde 0* 4 kmle 0‘ “"411 SPa‘ll‘ld- Shake hn'lmmdllyr Smkmg 
Strong will not crumble or break With linger pressure the side of the hand vigorously against the other hand several 

times Note the reaction of water appearing on the surface of 
the soil. Squeeze the sample by closing the hand or pinching 

TABLE 7mm“ “V De“ “9 5""“u'9 the soil between the fingers. and note the reaction as none, 
DeSC'lPlion Criletla slow, Ol‘ rapid in accordance with the criteria in Table 9. The 

Stratified Alternating layers btyarying material or color with layers at reaction is the speed with which ways; appears while shaking 
least 6 mm thick, note thickness and dim can while 5 ueezm Laminated Alternating layers ot varying material or color With the W q g' 

layers less than 5 mm thick; note thickness 144 nymm 
Fissured Breaks alcn detinrte lanes ot tracture With little , . . 

restsiancegtol‘racturlllng 14.4,1IFollomg the completion of the dtlatancy test, the 
stickensided Fracture planes appear polished orglossy. sometimes test specimen is shaped into an elongated pat and rolled by 

striated h
- and on a smooth suriace Dr between the aims into a thread 

Blocky Coheswe soil that can be broken down into small angular 
I 

. r _ 
p

. 

lumps which resist tunher breakdown about A; in, (3 mm) in diameter, (lithe sample 15 too wet to roll 
Lensed Inclusion or small pockets at ditterent soils, such as small easily, it should be spread into a thin layer and allowed to lose 

Wife: 
saw “any” “mugh a mass 0' my: "me some water by evaporation.) Fold the sample threads and reroll 

Homogeneous same mommy aweamcemmgmuy repeatedly until the thread crumbles at a diameter of about ‘At 

in. (12 mm) in diameter. Allow the test specimens to dry in air, 
or sun. or by artificial means, as long as the temperature does 
not exceed 60"C 
1423 If the Le specimen contains natural dry lumps, those 

that are about V2 in. <12 mm) in diameter may be used in place 
of the molded halls.

~

~ 

Nora lliThe process‘ at molding and thyme usually produces higher 
strengths than are found in natural dry lumps of soil 

1424 Test the strength of the dry balls or lumps by 
crushing between the finge . Note the strength iis none, low, 
medium, high, or very high in accorance With the criteria in 
Table 8. It natural dry lumps 1|“) used, do not use the r suits of 
any of the lumps ttl are found to contain particles of coarse 
sand. 

14.2.5 The presence of high-strength water»soluhle cement- 
ing materials. such as calcium carbonate may cause excep-

~ 
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in, The thread will crumble zit 1| diameter of ‘/x in. when the soil 
is near the plastic lim Note the pressure required to roll the 
thread near the plastic limit. Also, note the strength of the 
thread. After the thread cmmhles, the pieces should be lumped 
together and kneaded until the lump crumbles, Note the 
toughness of the material during kneading, 

14.4.2 Describe the toughness of the thread and lump as 
low medium, or high in accordance with the criteria in Table 
10‘

~ TABLE 9 Criteria tor Desc g Dilatancy 
Description Criteria 

None No Visible change in the specimen 
stow Water appears slowly on the surlace ol the specimen during 

shaking and does not disappear or disappears slowly upon 
squeezing 

Rapid Water appears quickly on the sunace ol the specimen during 
shaking and disappears qulckly upon squeezing 

Lauren Ross (none) pursuanr to License Agreement No timber reproducrioirs authorized,
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TABLE 10 Criteria lor Describing Toughness TABLE 12 Identification of Inorganic Fine—Granted Soils tram 

Manual Tests ossonption Criteria 

Low Only slight pressure is required to roll the thread near the 50” loudness 
plastic limit. The thread and the iurrip are weak and spit Symbci' Dry Si'eng‘h Dmancy and Plasticity 

Medlum Medium pressure is required to roll the thread 10 near the ML None to low Slow to rapid Low or thread 
plastic limit. The thread and the lump have medium stittness cannot be tanned 

High Considerable pressure Is required to roll the thread to near the CL Medium to high None to slow Medium 
plastic limit. The thread and the iurrip have very high MH Low to medium None to slow Low to medium 
stinness CH nh to very high None High 

ion the basis of observations made during 
' test, tlc 1'l the plasticity (if the material in 

accordance with the criteria given in Table 11. 

14,6 Decide whether the soil is an innrgrzrlu‘ or an organic 
finergraincd soil (see [4.8). Ifint>i'ganic, follow the steps given 
in 14.7. 

~~ 14,7 Identifirditrm (if/arrrgam'r FineGmincd Soi' 
14,7.1 Identify the soil as a lean clay, CL, if the . lil has 

medium to high dry strength, no or slow dilalancy, and medium 
toughness and plasticity (see Table 12). 

14.7.2 Identify the soil as afar clay, CH, it' the soil has high 
to very high dry strength, no dilatancy. and high toughness and 
plasticity [see Table 12). 

14.7.3 Identify the soil as a it'll. ML. tfthe soil has no to low 
dry strength. slow to rapid dilatancy. and low toughness and 
plasticity, ori nonplastic (see Table 12). 

147.4 Identify the soil as an Elastic tilt, MHV iithe soil has 
low to medium tlry strength, no to slow dilatancy, and low to 
medium toughness and plasticity (see Table 12).

~

~ 

Note 127Tliese properties are similar to Those tor a lean clay. 
However. the silt will dry quietly on the hand and have a smooth, silky 
feel when dry. Some soils that would c ify as MH in accordance with 
the criteria in Test Method D2487 at: Visually dillicult to distinguish 1mm 
lean clays CL. ll may be necessary to pertoi-m laboratory testing tor 
proper ideniihtation 

14,8 Identification of Organic Fulcml'rled Soils: 
14,8.1 Identify the soil as an organic 517i], OL/OH. if the soil 

contains enough organic particles to influence the . it proper 
ties. Organic soils usually have a dark brown to black color and 
may have an organic odor. Often. organic soils will change 
color, for example, black to brown, when exposed to the air. 
Some organic soils will lighten in color significantly when air 
dried. Organic soils normally will not have a high toughness or 
plasticity. The thread for the toughness test will be spongy.

~ 

~~ 

NoTF. 137m some cites, tlilough practice and experience. it may be 
possible to lurther identity the organic sails as organic silts or organic 

TABLE 11 Crllerla lor Descrlblng Plastlclty 
Descvlption Criteria 

Nonplastio A vein. 134nm) thread cannot be rolled at any water content 
Low The thread can barely he rolled and the lump cannot be 

tormed when drier than the plastic iimit 
Medium The thread is easy to roll and not much time is required to 

teach the plastic liniit The thread cannot be rerolied alter 
reaching the plastic limit, The lump crurnpies when drier 
than the plastic Iirnit 

High it takes consideraple tirne rolling and kneading to reach the 
plastic limit The thread can be rereiied several times atter 
reaching the plastic limit, The lurnp can he lorrned Without 
crumbling when drier than the plastic iirriit 
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clays, 0!. or Oil CoiTelatioils hetween the dilatliilcy. diy strength. 
tuuglineat ies ,. and laboratory tea can he made to identity organic soils 
in Certain deposits of similar materials ot’ known geologic origin. 

14.9 If the soil is estimated to have 15 to 25 % sand or 
gravel. or both. the words “with sand" or “with gravel" 
(whichever is more predominant) shall be added to the group 
name. For example: “lean clay with sand. CL" or “silt with 
gravel. ML" (see Fig. la and Fig, 1b). If the percentage of sand 
is equal to the percentage of gravel, use “with sand." 

~ ~ 

14.10 If the soil is estimated to have 30 “Yr or more sand or 
gravel. or hoth, the words “sandy” or "gruvelly" shall be added 
to the group name, Add the word “sandy” it there appears to be 
more sand than gravel. Add lhe word “gravelly" if there 
appears to be more gravel than sand. For example: “sandy lean 
clay. CL". “gravelly fat clay, CH", or “sandy silt. ML” (see Fig. 
1a and Fig. lb). If the percentage of sand is equal to the percent 
of gravel, use "sandy." 

15. Procedure for Identifying Coarse-Grained Soils 
(Contains less than 50 % fines) 

15.1 The soil is a gravel if the percentage of gravel is 

estimated to be more than the percentage of sand. 
15.2 The soil is a sand if the percentage of gravel is 

estimated to be equal to or less than the percentage of sand. 

15.3 The soil is a clean grave] or (1211” sand it' the 
percentage of fines is estimated to be 5 ‘71- or less. 

15.3.1 Identify the soil as a well-graded gravel, GW, or as a 
well-graded sand, SW. if it has a wide range of particle sizes 
and substantial amounts of the interlnediate particle sizes. 

15.3.2 identify the soil as apour/y graded gravel, GR or as 
a putlrly grader! sands SP, it it consists predominantly of one 
size (uniformly graded). or it has a wide range of sizes with 
some intermediate sizes obviously missing (gap or skip 
graded). 

15.4 The soil is either 2t gravel Wl/hfirll’x or a sand with/inc: 
if the percentage of fines i, estimated to be 15 % or more. 

15.4.1 Identify the soil as a clayey gravel, CC, or a clayey 
rand, sc, if the fines are clayey as determined by the 
procedures in Section 14. 

15.4,2 Identify the soil as a .l‘llf)‘ gravel, GM, or a .lllry ram], 
SM. it' the fines are Silly as determined by the procedures in 
Section 14.

~ 

15.5 If the soil is estimated to contain 10 % fines, give the 
soil a dual identification using two group symbols. 

15.5.1 The first group symbol shall correspond to a clean 
gravel or sand iGW, GP, SW. SP) and the second symbol shall 
correspond to a grave] or sand wtth fines (GC, GM. SC. SM). 
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15.5.2 The group name shall correspond to the first group 

symbol plus the words “with clay" or “with silt" to indicate the 
plasticity characteristics of the lines. For example: “well- 
graded gravel with clay. GW-GC“ or “poorly graded sand With 
silt. SP-SM" (see Fig. 2). 

15.6 It' the specimen is predominantly sand or gravel but 
contains an estimated 15 % or more of the other coarse-grained 
constituent. the words “with gravel" or "with sand" shall be 
added to the group name. For example: “poorly graded gravel 
with sand, GP“ or "clayey s‘iuld with gravel. SC" (see Fig, 2), 

15.7 [f the field sample contains any cobbles or boulders. or 
both, the words “with cobbles" or “with cobbles and boulders" 
shall be added to the group name. For example: “silty gravel 
with cobbles. GM." 

16. Report 
16.] The report shall include the information as to origin, 

and the items indicated in Table 13. 

Now laigpiiripte an arrival with Sam] turd (vitrirtei, Go 
About 50 ~7. fine to coarse. subroundcd to Suhaligulnl‘ gravcl: about 3ti <5 
tine Io coarse, siibicunded sand; about 20 ‘7r fines wuli mediuin plasticity. 
high dry sllength. no dilaiancy. niediurn toughness. weak ieaciioit Wllh 
HCL original field sample had about 5 % (by volume) subrouuded 
cobbles. maximum diniension. 150 mm. 

[tr-Place CondillullsiFllln, homogeneous. dry. brown 
Geologic lnter‘plelanoniAlluVlal tan 
Norr- |570lher examples or soil descriptions and identification are 

given in Appendix XI and Appendix x2. 
Nari: 1671f desired, ihe percentages of gliwei, sand, and fines may be 

tinted in terms indicating a range at percentag 5 follows. 
Tutt'tliParticles are present but estimated in he less than 5 7r 
Few 5 to [0 Iz- 
LmlctilS 10 25 c7. 

SoilleiSil to 45 '70 

Mildlitl) to lilil '70 

~ ~

~
~ 

16.2 If. in the soil description. the soil is identified using a 
classification group symbol and name as described in Test 

TABLE 13 Checklist for Description of Soils 
. Group name 
. Group symbol 
. Percent cl cobbles or boulders. or both (by volume) 
Percent oi gravel, sand, or lines, or all three (by dry weight) 

. Particle-size range 

mbumA 

Gravel—line, coarse 
Sandillns. medium, coarse 

. Particle angularity: angular. subartgular. subrounded, rounded 

. Particle shape: iappropriatel llat. elongated, liar and elongated 
Maximum particle size or dimension 

. Hardness ei coarse sand and larger particles 

. Flastlclty oi tines: nonplastic, low medium. high 
it. Dry strength none. low. medium, high. very high 
l2. Dilataney: none. slow. rapid 
l3. Toughness: low. medium, high 
14 Color (in moist eondlhonl 
l5. Odor (mention only it organic or unusuali 

. Moisture: dry. moist, wet 
i7. Reaction Wllh HCI none, weak strong 
For intact samples

~ 
omm

m 

(5. Consistency illnergrained soils only) very sort, sort. llrm. hard. very hard 
i9 Structure strati ied, laminated. tissured, sllckenslded. lensed, homo» 

geneous 
20. Cemeniaticn: weak moderate, strong 
2i. Local name 
22. Geologic interpretation 

Additional comments presence or roots or root holes. presence cl mica, 
gypsum. etc sunace coatings on coarse-grained particles. Caving cr 
sloughing ct auger hole or trench sides, ditticulty in augering or excavating, 
etc 

or 

Method D2487. it must be distinctly and clearly stated in log 
forms. summary tables. reports, and the like, that the symbol 
and name are based on Visual—manual procedures. 
17. Precision and Bias 

17.1 This practice provides qualitative information only, 
therefore. a precision and bias statement is not applicable. 

18. Keywords 
18.] classification: clay; gravel; organic soils; sand: silt: soil 

classification: soil description: visual classification 

APPENDIXES 
(Nonmandatory Information) 

X1, EXAMPLES OF VISUAL SOIL DESCRIPTIONS 

Xl.l The following examples show how the information 
required in l6.l can be reported. The information that is 

included in descriptions should be based on individual circum 
stances and need. 
X111 WFII'GVUdl/HI Gravel with Sand (GW)7About 75 % 

fine to coarse, hard. .' bangular gravel; about 25 % fine to 
coarse, hard; subangular sand; trace irffines; maximum size, 75 
mm. brown. dry; no rcactlon with HCl. 
X112 Silry Sand with Gravel (SM)7About (10 % predomir 

ntintly tine sand; about 25 % silty fines with low plasticity. lirw 
dry strength. rapid diliitiiiicy. and low toughnc, , 

Aholll 15 % 
fine, hard, subrounded gravel, a few gravel 'ize particles 

~~ 

~~ 
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fractured with hammer blow; maximum size. 25 mm: no 
reaction with HCl (NoteiField sample si7e smaller than 
recommended). 
Ialtzcr CzrritlrrirmriFirm, stratified and contains lenses of 

silt l to 2 in. (25 to 50 mm) thick, moist, brown to gray; 
iii-place density 106 lb/ft‘: in-place moisture 9 %. 
X] 3 Organic Sui] (UL/0H)7Abi)ut 100 % fines with low 

plasncriy, slow dilutuncy. low dry strength. and low toughness; 
wet, dark brown. organic odor; weak reaction with HCl. 
X114 Sil l Solid wit/i Organic Filler (SM)7Abi)ut 75 % 

fine to ci)‘ so hard, subdngular reddish sand; about 25 % 
organic and silly dark brown nonplastit: lines with no dry 

~

~ 
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strength and slow dilatancy: wet; maximum size coarse sand: 
weak reaction with HCl. 

Xl.l.5 Poorly Graded Gravel with Sill, Sand, Cobbler and 
Boulders (GP-GM)7About 75 % fine to coarse, hard, sub- 
rounded to subaiigular gravel: about 15 % fine, hard, sub- 

rounded to subangular sand: abotit 10 % silty nonplastic fines; 
moist. brown: no reaction with HCl: original field sample had 
about 5 ‘70 (by volume) hard. subrounded cobbles and a trace of 
hard. subrounded boulders. with a maximum dimension of 18 
in. (450 mm). 

X2. USING THE IDENTIFICATION PROCEDURE AS A DESCRIPTIVE SYSTEM FOR SHALE, CLAYSTONEy 
SHELLS, SLAG, CRUSHED ROCK, AND THE LIKE 

X2il The identification procedure may be used as a descrip— 
tive system applied to materials that exist inesitu as shale 
claystone, sandstone. slltstoue. mudstone, etc., but convert to 
soils after field or laboratory processing (crushing, slaking, and 
the like), 

X22 Materials such as shells, crushed rock. slag, and the 
like should be identified as such. However. the procedures 
used iii this practice for describing the particle size and 
plasticity characteristics may be used in the description of the 
material. If desired, an identifi 'ation using a group name and 
symbol according to this practice may be it ignca to aid in 
describing the material.

~ 

X23 The group symbol(s) and group names should be 
placed in quotatioti marks or noted with sotne type of distin- 
guishing symbol, See examples. 

X2.4 Examples of how group names and symbols can be 
incoroi‘ated into a descriptive system for materials that are not 
naturally occurring soils are as follows: 

X2.4i1 S/m’l’ Chunki'iRetrieved as 2 to 4-int (50 to 100- 
mm) pieces of shale from power iiiigei hole, dryv brown no 
reaction with HCl. After slaking in water for 24 h. material 
identified as "Sandy Lean Clay (CL)”: about 60 % fines with 
medium plasticity. high dry strength, no dilatancy, and medium 
toughne. about 35 % fine to medium, hard sand; about 5 % 
gravel»size pieces of shale.

~ 

~~ 
X142 Crushed SandstoneiProduct of commercial crushr 

mg operation; “Poorly Graded Sand with Silt (SPVSMY’; about 
90 % fiiie to medium sand; about 10 ‘70 nonplastic fines; diy, 
l’ét‘dhlkbfown. 

X2.4.3 Broken Shells—About 60 ‘70 uniformly graded 
gravel-size broken shells; about 30 "/0 sand and sand-size shell 
pieces; about 10 % nonplastic fines: “Poorly Graded Gravel 
wnh Silt and Sand (GPVGMV‘ 

X2r4.4 Crushed Roekil’rocessed from gravel and cobbles 
iii Pit No. 7; “Poorly Graded Gravel (GP)"; about 90 We fine: 
hard. angular gravel-size paiticles: about 10 ‘70 coarse: hard, 
angular sand-size particles; dry tart; no reaction with HCl. 

X3i SUGGESTED PROCEDURE FOR USING A BORDERLINE SYMBOL FOR SOILS WITH TWO POSSIBLE IDENTIFICA- 
TIONS. 

X3.l Since this practice is based on estimates of particle 
size distribution and plasticity characteristics, it may be diilie 
cult to clearly identify the soil as belonging to one category To 
indicate that the soil may fall into one of two possible basic 
groups. a borderline symbol may be used with the two symbols 
separated by a slash. For example: SC/CL or CL/CHV 

X3.l.l A borderline symbol may be used when the percentr 
age of fines is estimated to be between 45 and 55 ‘70, One 
symbol should be for a coarse-grained soil with fines and the 
other for a fine-grained soil. For example: GM/ML or CL/SC. 

X3. 1 .2 A borderline symbol may be used when the percent- 
age of sand and the percentage of gravel are estimated to be 
about the same. For example: GP/SP. SC/GC, GM/SM. It is 
practically impossible to have a soil that would have a 
borderline symbol of GW/SWV 

X3.l.3 A borderline symbol may be used when the soil 
could be either well graded or poorly graded. For example: 
GW/GP. SW/SP, 

X3.1.4 A borderline symbol may be used when the soil 
could either be a silt or a day For example: CL/ML, Cl-l/MH. 
SC/SMV 
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X315 A borderline symbol may be tised when a finer 
grained soil has properties that indicate that ll is at the 
boundary between a soil of low compressibility and a soil of 
high compressibility. For example: CL/CH, Ml-UML. 

X32 The order oi the borderline symbols should reflect 
similarity to surrounding or adjacent soilst For example: soils 
in a borrow area have been identified as CH. One sample is 

considered to have a borderline symbol of CL and CH. To 
show similarity the borderline symbol should be Cl-l/CL, 

x33 The group name for a sail with a borderline symbol 
should be the group name for the first symbol, except for: 

CL/CH lean to fat clay 
ML/CL clayey silt 
CLIML silty clay 

X34 The use of a borderline symbol should not be used 
in riminatelyi Every etfort shall be made to first place the 
soil into a single group,
~ 
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X4t SUGGESTED PROCEDURES FOR ESTIMATING THE PERCENTAGES 0F GRAVEL, SAND, 
AND FINES IN A SOIL SAMPLE 

X4.l Jar MethodiThe relative percentage of coarse- and 
fineegraineri material may he estimated hy thoroughly shaking 
a mixture of soil and water in a test tube or Jar, and then 
allowing the mixture to settle. The coarse particles will fall to 
the bottom and succ vely finer particles will he deposited 
with increasing time: the sand sizes will fall out of suspension 
in 20 to 30 s. The relative proportions can be estimated from 
the relative volume of each size separate. This method should 
be correlated to particlersize laboratory detemlinaiions.

~ 

X42 I/llul MethodiMentally visualize the gravel size 
particles placed in a stick (or other container) or sacks. Then, 
do the same with the sand size particles and the tines. Then. 
mentally compare the number of sacks to estimate the percent— 
age of plus No.4 sieve size and minus No.4 sieve size present. 

The percentages of sand and lines in the minus sieve size No. 
4 mateiial can then be estimated from the wash test (X43). 

x43 Was/t Terr (fur relative percuiluger or mad Llltt/ 

finaliselect and moisten enough minus No. 4 sieve size 
material to fomi a lein (254nm) cube of soil. Cut the cube in 
half, set oncehalf to the side, and place the other half in a small 
dish. Wash and deeant the fines out of the material in the dish 
until the wash water is clear and then compare the two samples 
and estimate the percentage of sand and fines. Remember that 
the percentage is based on weight. not volume. However. the 
volume comparison wtll provide a reasonable indication of 
grain size percentages. 

X411 While washing. it may be necessary to break down 
lumps 0t fines with the finger to get the correct percentages. 

X5, ABBREVIATED SOIL CLASSIFICATION SYMBOLS 

X51 In some cases. because of lack of space. an abbrevir 
ated system may be useful to indicate the soil cl ficaiion 
symbol and name. Examples of such cases would he graphical 
logs, databases tables, etc,

~~ 
X52 This abbreviated system is not a substitute for the full 

name and descriptive information hut can he used in supple 
mentary presentations when the complete description is rcfcre 
enced. 

X53 The abbreviated system should consist of the soil 
cl siiit tion syinhol h - d on lh'- 'andard with appropriate 
lower case letter prefixes and sullix s: 

~ ~~ 
Prellx: SUHIX: 

s : sandy e : wuh sand 
g : gravelly 9 With gravel 

c 7 with cobbles 
b = with boulders 

x14 The soil classification symbol is to he enclosed in 

parenthesis. Some examples would be: 
Group Symbol and Full Name Abbreviated 

ct, Sandy lean clay s(CLl 
SP-SM. Poorly graaed sand with silt and gravel (SP-SWQ 
GP. poorly graded gravel wrlri sand, cobbles, arid lGPlscb 
boulders 
ML. glavelly slll wrtri sand and cobbles glML)se 

SUMMARY OF CHANGES 
Committee D18 has identified the location of selected changes to this standard since the last issue 

(D2488 r 09) that may impact the use of this standard. (Approved June 15, 2009.)

~ (1) Revised Section 1. 
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