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Your Questions Re: Stoddard Solvent and PCE 
t . 

Jessica Ferrell o James Costello 02/27/2009 07:23 PM 

History: This message has been replied to and forwarded. 

Jim: 
In response to your voicemail and emails from yesterday (attached for your reference): 

1) Yes, the P-D-680 series of specifications governs two types of solvent ~ Stoddard and 140 F. Between 
1999 and 2006, it governed four types of solvent. Some maintenance manuals for equipment maintained 
at the Solano facility (M42s, vehicles, and other weapons and machinery) call for the use of P-D-680 Type 
II (140 F). Other manuals and orders require the use of "dry cleaning solvent," without reference to 
P-D-680 or a type: The versions of P-D-680 that contained PCE are MIL-PRF-680, MIL-PRF-680A, and 
MIL-PRF-680B. I have attached the cover sheet and relevant pages of those specifications here, with the 
relevant portions highlighted. The transcripts of our interviews of former Guard officers Casimiro 
Gonzales and Antonio Marta contain statements that they each used dry cleaning solvent at the Solano . 
facility, and that they disposed of that solvent directly onto the ground. 

2) With respect to flash points, those are identified on the specifications that I sent you on CD on February 
10, 2009. Details are also provided in the last paragraph of this email and on the attached index. 

3) We do not yet know whether Stoddard solvent was used at the Solano facility or if it contains PCE. 
However, I have attached an excerpt of an MSDS indicating that it does contain a small percentage of 
PCE. 

I have also attached the index of the specifications that I sent you earlier this month. It includes 
explanations of the series of specifications that governed during different time periods. It also provides 
explanations of how the specifications interrelate. We are missing some specifications, but have 
requested those from EPA Regions 7 and 9 and expect to receive them in March 2009. I will send those 
to you upon receipt. Here is an excerpt from the index that responds to some of your questions on 
P-D-680; 

The P-D-680 series of specifications were incorporated by M42 operation and maintenance manuals that 
required the use of dry cleaning solvent or minerals spirits paint thinner for various tasks. 
According to every M42 manual that we have located, all M42 components required cleaning with dry 
cleaning solvent or mineral spirits paint thinner. The former National Guard personnel who the City and 
County have interviewed recall using dry cleaning solvent for this purpose. Some specifications call for 
the use of the P-D-680 series of dry cleaning solvent. Other specifications do not. These specifications 
could have instead required, for example, the use of 0-T-236C or its precursors, governing drycleaning 
grade tetrachloroethylene. We are continuing to research this question. 

As specifications became more sophisticated, they contained more information and detail. For example, 
the first table in at least three later versions of P-D-680, MIL-PRF-680 (December 13, 1999), 
MIL-PRF-680A (July 25, 2003), and MIL-PRF-680B (Oct. 26, 2006), provide for tetrachloroethylene as a 
constituent of each type of solvent governed by the various specifications. Allowable constituents were 
not listed on relevant specifications issued before the late 1980s (such as P-D-680). 

According to the specifications that we have located for this substance, the physical and chemical 
properties of "dry cleaning solvent" governed by the P-D-680 series remained largely the same over the 
years. For example, the initial boiling point set forth in all available specifications (issued in 1963, 1988, 
1999, 2003, and 2006) is 149 degrees Celsius for type I, and 177 degrees Celsius for type II. The dry point 
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is between 208 and 210 degrees Celsius for type I, and between 211 and 212.7 degrees Celsius for type 
II. Similarly, the flash point for the P-D-680 substance, as constituted between 1963 and 2006, was 
between 38 and 60 for type I, and between 60 and 92 for type II. 

Please let me know if you have any questions. Thanks. 

Jessica Ferrell | Marten Law Group PLLC 
1191 Second Avenue | Suite 2200 | Seattle, Washington 98101 
206.292.2636 (Direct) | 206.292.2600 (Main) | 206.292.2601 (Fax) 
iferreii@marteniaw.com | www.martenlaw.com 

This e-mail may contain confidential and privileged information and is sent for the sole use of the iritended 
recipient. 
If you are not the intended recipient, please contact the sender by reply e-mail and destroy all copies of 
the original message. 

Please consider the environment before printing this e-mail. 

Message from <Costello.James@epamail.epa,gov> on Thu, 26 Feb 2009 17:03:32 -0800 

"Jessica Ferrell" 
* <jferrelI(^martenlaw.com> 

•' Dry C leaner S afety 

http://www.scif com/safetv/safetymeeting/Article.asp?ArticleID=471 

evidently perc has a higher flash point (i.e., less flammable) than 
Stoddard. Didn't you say you had info on flash points? 

•— Message from <Costello.James@epamail.epa.gov> on Thu, 26 Feb 2009 16:59:04 -0800 

To: "Jessica Ferrell" <jferrell(^martenlaw.com> 
Subject Mil Spec for PD 680 (Stoddard Solvent) 1963.pdf- Adobe 

: Reader 

(See attached file; Mil Spec for PD 680 (Stoddard Solvent) 1963.pdf) 

Looks like 680 could be one of two solvents. If it is Stoddard solvent 

it may not be perc according to the other email I sent to you. Mil Spec for PD 680 (Stoddard Solvent) 1%3.pdf 
— Message from <Costelio.James@epamaii.epa.gov> on Thu, 26 Feb 2009 16:56:47 -0800 
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To: "Jessica Ferrell" <jferreU@martenlaw.com> 
Subject NIOSH Worker Notification Program - Dry Cleaners 

:(1) 

http ://www. cdc. go v/n iosh/pgms/worknotifv/Drycleaner 1 .html 

This seems to say stoddard solution is not perc (see my other email) 

Index - Docs to EPAre. National Guard 2.10.03 from JKF (00180632-2).PDF 

i''>iit«S 

Safety-Kleen 105 Solvent Recycled MSDS 11-27-02 (001S204S).PDF 

MIL-PRF-680B Perfomiance Specification Degreasing Solvent fO0182O52).PDF 

MlL-PRF-880 Perfoimance Specficstion Degreasing Solvent (001820M).PDF 

MIL-PRF-G80A Degreasing solvent properties {O0182O51).PDF 
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P-D-680 
ttUrOt 37. IMI 
BUPEBSmiNG 

Jnne IS, 1961 u d 
Fad. Spec P-S.66]b 
April «. 19SS 

FEDERAL SPECIFICATION 

DRY CLEANING SOLVENT 

Tkit aptcifieatiirn WM apprwvi by tk» Committitmer, Federal Supply S«rv-
iu, OttneraX Scrvie«i Adminittration, for the u*f of all Federal agmeitt. 

1. SCOPE AND CLASSIFICATION 

1.1 Scope. This npecification covers two 
types of petroleuin distillates employed for 
dry cleaning of textile materials, and re
ferred to induBtrially as "Stoddard Solvent" 
and as "140" F. Solvent". 

1.2 Classification. 

1.2.1 Typea. Dry-deaning solvent aha]] 
be oi U«c tciilonijig typca, as specified: 

Type I.~100'F. Solvent (Stoddard Sol
vent) . 

Type H,—IW'F. Solvent. 

2. APPLICABLE SPECIFICATIONS, 
STANDARDS, AND OTHER PUBLICA-
TIONS 

2.1 Specification-s and Standards. The 
following specifications and standards, of 
the issues in effect on date of invitation for 
bids, form a part of this specification: 

Federal Standards: 

Fed. Std. No. 102—Preservation, Pack
aging, and Packing Levels. 

Fed. Std. No. 123—^Marking for Domea-
tic Shipment (Civilian Agencies). 

Fed. Teat Method Std. No, 791—Lub. 
rjcants, Liquid Fuels, and Related 
Piodncta; Methods of Testing. 

(Activities outside the Federal CovemiDeat may 
obtain eople« ot Tedera) SpecUicatlona, Standards, 
and PandtMoks as outlined under General Infonna. 
tion in the Index of Kcdera] Sppcifieations, Stand-
orda, and Ilaodbonka and at the prices indicated In 
the Index. The Index, which include* coninlAtive 
monthly (uptilenienta as isaued, is for sale on a «ub-
scription basis by the Superintendent of Documents, 
U. S. Guvemment Printing Oaiee, Washington 2fi, 
D. C 

(Single copies ot this speclficatian and other 
product speci{ication» required by ftctivitiea ootside 
the Federal Covcrnment for bidding purposet are 
avaiilable without oharge at the General Services 
Administration Regional Officea in Boston, tiev 
York, Washington, D. C, Atlanta, Chicago, Kansas 
City, Mo., Dallas, Oetivet:, San Francisco, and 
Auburn, Wash. 

(Federal Covcmmtni acUvities may obtain copies 
of Federal Specifications, SlAndards, and Hand
books und the Index of Fedcrsl SpcclfieatJoiis, 
StandarilB, and Handbooks from establlahed dia* 
triboUon points in their agencies.) 

Military Standards: 
MlL-STD-105—Sampling Procedures 

and Tables for Inspection by Attri
butes. 

MlL-STD-129—Marking for Shipment 
and Storage. 

MIL.STD:290—PeckaginK, Packing and 
Marking of Petroleum and Related 
Products. 

(Copies n.' Military Specificationa and Standards 
required by controctoru in connection with speeine 
procuresncnc funcHuns should be obtained from the 
procurinc aeti%ity or as dtreetitd by the contracting 
officer.) 

FSC 6850 
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2.2 Other publicationB. The following 
publications form a part of this specification. 
Unless otherwise indicated, the issues in ef
fect on date of invitation for bids shall ap
ply: 

American Society for Testing and Mate-
riaie Publication: 

Part 7~-Pctroleum Products and Lub
ricants. 

(Copies tn:iy he obtained from the American So-
lipty for Trsiing and Materials, 1916 Race Street, 
Philadelphia 3, Pennsylvania.) 

Uniform ClaaBifieatiun Committee Publi
cation : 

Uniform Freight Claasifiration Rules. 

(Applicxiticiii for copies thould be addresfcd to 
Unilonn ClasaificatJoo Committee, 202 Union Sta
tion, Ohiea^ 6, Illinois.) 

3. REQUIREMENTS 

5.1 M«li>nfll. The mnterial shall be « 
petroleum distillate. 

3.2 Physical and chemical propertice. The 
physical and chemical properties of the sol
vents shall conform to the requirements spec
ified in table I. 

3.3 Workmanship. The dr>- cleaning sol
vent shall be clear, fret froni suspended mat
ter and undissolved water as determined by 
visual inspection. 

TABLE I. Phyaieai and ekemical prppertisa 

4. SAMPLING, INSPECTION. 
TEST PR(X;EDUBES 

AND 

4.1 The supplier is responsible for the 
performance of all inspection requirements 
as specified herein. Except as otherwise 
specified, the RUppii«r may utilize his own 
or any other inspection facilities and scrV' 
ices acceptable tc the Government. Inspec
tion record^ of tht exuminationB and teals 
î hali be kept complete and available to the 
CJovernment as specified in the contract or 

Appearance 

Color, Saybolt, not | 
greater than . . . 

Odor 
Corrosion of cop
per strip 212» F. 
{or 8 honrs 

Distillation range: 
Initial boiling pt., 
min 

5C% disliHed by 
vol., min. . . . . . . 

End point, max. . 
DistdUatJon real. 
due, max 

Acidity-reaction of 
residne to methyl 
orange 

Doctor test 
Plash Point. Tag 
rinecd Cup, min. 

Sulfone Bcdd ab
sorption, max. . . 

Typol 1 TTfon 1 
Clear, free from sus* 1 
pended matter, and 
undissolved watar ! 

21 
Sweet 

SUgbt 
tarnish' ' 

300' F. 
• 

350 'P . 
i430' P. 

1.5% 

Neutral 
Negative 

j100° P. 

u* 

21 
Sweet 

360* F. 

876* F. 
416" F. 

!.»% 

Neutral 
Negative 

138" P. 

{6% 

Teat 
P a n . 
4.4.2 

4.44 

4.4.4 

4.4.fi 
4.4.1 

1 4.4.1 

1 4.4.1 

' SM) corresjwnd to claasirieation number 1 
ASTU designation D ISO. 

ol 

order. The Government reserves the right 
to perform any of the inspections set forth 
in the specification where such inspections 
are deemed necessary to assure that supplies 
and sen-ices conform to prescribed require> 
ments. 

4.2 Sampling. 

4.Z.1 Lot. For purposes of samiding, a 
lot shall conaist of solvents from one batch 
or tank offered for delivery at one time. If 
material cannot be identified by batdb or 
tank, a lot s.haU consist of not more than 
10,000 gallons offered for delivery at one 
time. 

4J.2 Sampling for inspection of contain" 
era. A random sample of filled containers 
shall be taken by the Government iTtspector 
in accordance with Military Standard MIL-

011383



P-D-680 

STD-105 at inspection level I and acceptable 
quality levd — 2.5 percent defective to verify 
compliance with this specification in regard 
to flll, closure, marking, and other require
ments not involving tests. 

4.2.3 SampiiTio for teste. From each in-
spectjon lot (see 42.1), the inspector shall 
take two containers at random. F ^ m each 
of the two containers l^ijuart specimens shall 
be taken and placed in separate, clean, dry, 
metal, or glass containers, and then sealed, 
marked, and forwarded to the testing labor
atory designated by ihe procuring activity. 

4.3 Inspection of containers. Each sam
ple filled container shall be examined for de
fects of construction of the container and 
the closure, for evidence of leakage, and for 
unsatisfactory markings; each filled contain
er shall be weighed to determine the 
amount of contents. Any container in the 
sample having one or more defects, or under 
required fil!, iihall be rejected and if the 
number of defective containers in any sam
ple exceeds the acceptance number for the 
appropriate sampling plan of MIIrSTD-105, 
the lot represented by the sample shall be 
rejected. 

4.4 Test procedures 

4.4.1 Phjfrieai and ehemieal properties. 
These determinations shall be made in ac
cordance with the methods specified in table 

n. 
4.4.2 Appearance. 'Examine the solvent 

for undissolved water, sediment and sus
pended matter by the use of transmitted 
light 

TABLE II. Test procedures 

Odor. If the odor is questionable 
the following test shall be performed. De* 
sized and laundered bleached cotton doth 
of 3.6 to 4-0 ounces per square yard aball 
be used for this test. The doth when lightly 
steamed ahall have no odor except that of 
clean cotton doth. The cloth shall be con
ditioned at 50 to 80 percent R.H. and 65° 

Appeanne* 
Color 
Odor 

Copper Corrosion . 
DistiUsXian 
DdstUUtion range 
DistilUUon resi
due 

Acidity 
doctor teat 
Flash point 
HuUaric Acid Ab
sorption 

Applicable 
method in 
Fed. Teat 

Method SUL 
No. 791 

—' 
101.6 

&325.2 

1001.9 

5203.2 
1101.5 

(See Note) 

Test 
method 
para
graph 
4.4i 

4.4.3 

4.4.4 
4.4 S 

— 

— 

Require-
ment 
para
grapli 

Table! 
Table I 
Table 1 
Table 1 

Table 1 

Table 1 
Table 1 
Table I 
Tabic I 

Vote: Determine according to ASTM D4S4-Ji2. 

to 90'F. for 4 hours. A piece of the condi
tioned doih approximatdy 12 inches square 
shall be placed in 100 milliliters of solvent 
so as to W cumpleldy submerged, and al
lowed to soak for 5 minutes. The doth shall 
then be removed, druned, but not squeezed 
or extracted and hung at room temperature 
for 2 hours. The doth shall then be dried ih 
a stream of fresh air heated to 140° to 160° 
P. (60° to Tl-C.) for 1 hour. The odor of 
the dried doth when steamed over boiling 
water for 4 to 5 seconds, shall not differ 
from that of an untreated sample similarly 
steamed. 

4.4.4 Distillation residue. Four the dis
tillation re^due from the flask into a small 
cylinder graduated to O.I milliliter. Cool, 
measure and record the volume as residue. 

4.4.5 Acidity. Make this test immediately 
after recording the volume of distillation 
residue. Transfer the cooled residue to a test 
tube, sdd three volumes of distilled water, 
and shake the tube thoroughly. Allow the 
mixture to separate and remove the aqueous 
layer to a dean test tube by means of a pip
ette. Add I drop of 0.1 percent aqueous solu
tion of methyl orange. A pink or red color 
indicates the presence of mineral acid. 

3 
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5. PREPARATION FOR DELIVERY 

For uvil &seaey procurement, the deftni- • 
tions and applications of the levda of pMJCk-
aging and packmg shall be in aeoordanee 
with Fed. Std. No. 102. 

5.1 Packaging and packing. 

5.1.1 Levels A and B. The sotwit shall 
be packaged and packed in aooordanoe with 
MIL-STD-290 as spedfied for Ote amdhaOde 
levd (see 6.2). 

5.1.2 Level C. Commercial anh and baOc 
containers shall be packed so as to be aooept-
able by common or other carrien for safe 
transportation to point of destination sped
fied in shipping instruction at the lowest 
tnniBportation rate. 

5.2 Marking. 

5.2.1 Ciinl ageneies. In addition tn any 
special Tt\artiu& fequirvd by tiw oonizact or 
order, marking for shipmcat diall be in ac
cordance wit^ Fed. Std. No. US. 

5.2.2 Afttitory off&neiss. In addttftm to 
any special maridog required hy tiw eon-
tract or order, maridng for sMiBBent shall 
be in accordance with HIL-STD-129. 

6. NOTES 

6.1 Inienotid use. The product is intend
ed for use as a dry-deaninar solvent. 

6.1.1 Type I is intended for use as a com
paratively safe dry-deaniog solvent. 

fi.1.2 Type II ia intended tor nae is dry-
desning plants where a solvent with a 
higher flash-point is desirable as an addi
tional safety factor. 

6-2 Ordering data. Procnivment doco-
ments should spedfy the foDowtng: 

(a) Title, number and date of this spec-
iflestkm. 

(b) Type of solveot required (see 1.2). 

(e) Sise of eontalneta and Isvel of pro
tection tequlred (see 5.1 and 5J) . 

6^ Parehase mdt. The advent shall be 
pnrehaaed by vdume, the imit being a U.S. 
^ o n Of 231 cubic inches at 60°F. (19.6°C.). 
liie vdome may be determined by dividing 
the net weight, to poonda, by the weight 
par ailkia. 

%A TnawQQrtatlan description. Trans-
pertatiim deseriptiana and minimum wdghts 
appJieaUe to this commodity are; 

Rafl: 

(ihemieals, not otherwise indexed by 

Oaiload minimum w d ^ t 24«000 
pouads, sabjaei io Rule 94, lini-
form F r d ^ t Claadfieatton. 

Uatat". 

Cbemleals, not otherwise indexed. 

Trackloed mininram weight 24.000 
pounds, sabjeet to BQI« 115, Na-
ttonal Motor Freight Chuwlfiea-

6.6 Ccftifleaiifoii. Solvent delivered in 
cans, dmms, or task ears shall dtber be 
accompanied by an ofifieial goer 's certifi
cate showing tiie net contents of each eon-
ta&jer and also the temperature of the con
tents at the time of gaging or shall be sub
ject'̂ to gaging by the Government inspector. 
In file aheence of a statement of the tem-
pAraton at the time of gaging on the offi-
dal'gaffer's eertifieate, or in case the bairds 
Aam evidence a! loss by leakage or other 
Bhortaftea, tihe ddlvery shall, be subject to 
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re-inspection and re-gaging by the Govern
ment inspector. 

Noticeu WIMO Qovanuoent dnwingt, tpodfiea-
tiona, «r othor data * M uaad for any pnrpoaa ath«r 
tluui in conneetlon with a definltaly T«la4«d Oawnt-
Qwnt pnxnnBMBt apwatioo, tha UsUad 8tates Qor-
eminent thereby incora no reaponsfbUitr, nor any 
obllgftticn whatMVwr; aa4 tha fact that tha Ga>««iti-
ment may have formolatad, fnnlshed, or in any wsy 
voppUod the i&ld drawinK»i ipcctncatloBS, or other 
data, is not to be regarded by Implication at otbor-
wiu, aa In any manner Ueanalng th« hbSdor or any 

ottar person or cwporatfanb or oonvoyisg any tights 
at pemiadon to mamlactutt, QM. «t tidl asy 
pattatad tnvmtJoD tiiat may In any way be ralatad 
ttuftveto. 

MILITARY INTERESTS: 

Army>-HU MR GL 

Navy—Sh 

Air Force—MAAMA 

Copies of this spedficatiion may be parchaard for i cents «ach. 
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INSTf^UCTIONS: In s continuing effort to make our standardisation documtnu better, the DoD prorldei thiM torn for use in 
submitting camments and suggoctions for bitprorements. AU usei* of military staadardixatton document* an iiiTitad lo provide 
euggesUona. This (OTO nay be dmaehed, folded alooc the line* indicated, taped along the loose edge (00 NOT STABLE), and 
mailed. In block 6, be as spacific as pcailble about particular problem areas nidi u wording which icqulrad lsterpf«tation, WM 
loo rigid, restrictrvc, loose, ambiguous, or wat incompatible, and give propoaed wordinf changet which would ali«*i«t« the 
problems. Enter in block 0 any lamarks not related to « spcciric paragraph of the document. It block 7 is filled out, tn 
oeknowladfcmenl will be mallod to you within 30 days to l«t you know that your commmttt weie reccifed and are beioff 
considsTod. 

NOTE; Tbi* form may not be used to requcet copies of di>cumenU, nor to request waivers, deriatiooa, or clarincatkon of 
ipecltlcstioB requirementa on current contracts. Comments submitted on thii form do not eonsUtut* or imply tuthorttstion 
to waive any portion of the referenced document^i^ or to amend contractual requirements. 

<Po(d along tfU lltfi • 

'Fold tloni rib lint) 

OEPARTMECn- OF THE ARMY 

nil Ml NO rOSTAOE 
NECESSAR 
i r MAItEO 

INTMt 
UM)Tet> STATES 

OFFICIAL SUSINEIS 
PENALTY FOA FAlVATE USE $300 BUSINESS REPLY MAIL 

FtnsT C L A S S P E R M I T KO. t j o e i vw«SHipariTON o. c 
POSTACe WICL BE PAID BY THE DEPARTMENT OF THE ARMV 

Commanding Officer 
l/S Array Munitions Command 
Attn; SMUFA-5500 
P h l l a . , PA 19137 
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STANDARdfZATION DOCUMENT IMPROVEMENT PROPOSAL 
(See iHstruetiota - Rnerx ^def 

1. DOCUMENT NUMSEH a. OOCUMCNT T i T L t 

>» NAM( OF SUBMITTINO OROANIZATION 

k. AO jnEB» (Srra«c. Clt>. Sum. S i r CoMt 

a. TVPt OF OnOANIZATlON ( M « * om*l 

r ~ | VtMOOS 

j ) MANUFACTUSEFI 

U) I 

i' 
o ' 

u I 

i\ 
ii P. 
5 l 

Q | 

i 

S.PROSLEM AREAS 

& P*r*9r«0«i Nvmbor uiO WortflAf .-

a. R««omfn*n««0 WerOInf: 

c. nM*on/niitw>kta Im n«cDmin«n<iatton'. 

a. REMARKS 

7a. NAME OF SUBMITTER f lo t t . f l n t . Ml) - Dmlena) ». WORK TELEFHONE NUMBER Iltulti4» A m 
Co4»l - OotloMi 

e. MAI t INC AOOReCS r8tt*«<. C(rr. SlaO, CIF C o ^ t ~ OpKenal «. DATE OF SUBMISSION tYYMMDb) 

DD /A"rR 1426 FRCVIOUS EDITION IS Q ^ O L E T e . 
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Index 

Documents Sent to Jim Costello (EPA Senior Attorney) 
and Cynthia Brown (EPA Removal Enforcement Coordinator), February 2009 

Re: New Mexico National Guard Liability at Walnut and Griggs Ground Water Plume 

{00180218.DOC/3} 
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Interview.Transcript 

Date Document Primary Relevance 

January 
12,2009 

Transcription of interview conducted by Ed 
Fridenstine (Dona Ana County) of former 
National Guardsman Casimiro Gonzales 

Mr, Gonzales was stationed at Solano 
and Hadley Armory (the "Solano 
armory") in Las Cruces, Mobilization and 
Training Equipment Site, from 1965-68 
and 1971-73. 

- Former positions/ranks: maintenance 
mechanic, ordnance branch, National 
Guard State Organizational Maintenance 
Officer, Captain, Lieutenant Colonel. 

Mr. Gonzales reports the use of dry cleaning solvent for M42 
maintenance at the armory. See Transcript ("TR") page 8. 

Reports use of dry cleaning solvent in wash racks at Solano armory in 
one and possible five and 55-gallon drums. TR pp. 8-11. 

Reports use of dry cleaning solvent by mechanics in vats inside 
armory maintenance bays, and disposal of solvents into sumps. TR 
pp.8, 11. 

Reports use of dry cleaning solvent on gun barrels and spraying 
engines and tracks down with dry cleaning solvent through 
air-compressed spray guns. Solvent was sprayed onto equipment on 
the outdoor steam rack next to armory. Solvents drained onto 
concrete and into a sump. From there, solvents drained to the 
ground or, potentially, the sewage system. (Mr. Gonzales was not 
certain whether the sump was connected to the sewer or not.) TR pp. 
6-8, 10. 

Reports operating according to the Department of the Army TM 
9-2910-213-34&P, Direct Support and General Support Maintenance 
Manual for pump. Fuel, Engine, Assembly (December 1985), which 
required the use of dry cleaning solvent P-D-680, Type II (81348). 
TR page 9. (See pages 3-2 and C-1 of TM 9-2910-213-34&P) 

Confirmed use of dry cleaning solvent, per operator's manual portion 
of Department of the Army Technical Manual ("TM") 9-7218, Twin 
40-MM Full Tracked Self-Propelled Gun M42 (T141). TR p. 5. 

{00180218.DOC/3} 
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Military and Federal Specifications. 

P-D-680 Series Governing Dry Cleaning Solvent 

The P-D-680 series of specifications were incorporated by M42 operation and maintenance manuals (also listed below) that required 
the use of dry cleaning solvent or minerals spirits paint thinner,for various tasks. 

According to every M42 manual that we have located, all M42 components required cleaning with dry cleaning solvent or mineral 
spirits paint thinner. The former National Guard personnel who the City and County have interviewed recall using dry cleaning solvent 
for this purpose. Some specifications call for the use of the P-D-680 series of dry cleaning solvent. Other specifications do not. 
These specifications could have instead required, for example, the use of 0-T-236C or its precursors, governing drycleaning grade 
tetrachloroethylene. (The earliest version of O-T-236 that we have found so far, issued on August 6,1979, is provided as an example 
in the "1970s specifications" folder). We are continuing to research this question. 

As specifications became more sophisticated, they contained more information and detail. For example, the first table in 
MIL-PRF-680 (December 13, 1999), MIL-PRF-680A (July 25, 2003), and MIL-PRF-680B (Oct. 26, 2006), provides for 
tetrachloroethylene as a constituent of each type of solvent governed by the various specifications. Allowable constituents were not 
listed on relevant specifications issued before the late 1980s. 

According to the specifications that we have located for this substance, the physical and chemical properties of "dry cleaning solvent" 
governed by the P-D-680 series remained largely the same over the years. For example, the initial boiling point set forth in all 
available specifications (issued in 1963, 1988, 1999, 2003, and 2006) is 149 degrees Celsius for type I, and 177 degrees Celsius for 
type II. The dry point is between 208 and 210 degrees Celsius for type I, and between 211 and 212.7 degrees Celsius for type II. 
Similarly, the flash point for the P-D-680 substance, as constituted between 1963 and 2006, was between 38 and 60 for type I, and ,_ 
between 60 and 92 for type II. 

Date Document Primary Relevance 

March 27, 
1963 

Federal Specification P-D-680, Dry Cleaning 
Solvent (superseding Int. Fed. Spec. P-S-99661c 
(GSA-PSS) June 1, 1962 and Fed. Spec. 
P-S-661b (April 6, 1958) 

Governs two types of petroleum distillates employed for dry 
cleaning of textile materials, referred to industrially as "Stoddard 
Solvent" and "140 degree Solvent." 
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September 
9, 1988 

Federal Specification P-D-680A, Dry Cleaning 
and Degreasing Solvent (superseding Federal 
Specification P-D-680, Dry Cleaning Solvent 
(March 27, 1963)) 

Governs regular (Stoddard solvent, type I) and high flash point 
(type 11), used for dry cleaning, spot and stain removing, and 
degreasing of machine parts in equipment maintenance. 
Allowable constituents include toluene, ethylbenzene, solvent with 
olefinic or cycloolefinic unsaturation, aromatic compounds, and 
branched chain ketones. See page 4. 

December 
13, 1999 

Performance Specification MIL-PRF-680, 
Degreasing Solvent (superseding P-D-680B (Oct. 
29, 1992) 

Governs degreasing solvents types l-IV: Type I (low flash point 
Stoddard solvent); Type II (high flash point); Type III (very high 
flash point, 200 degrees F); and Type IV (high flash point with 
citrus odor). All are for degreasing of machine parts in equipment 
maintenance. 

All four provide for up to 0.5 mg/L of tetrachloroethylene as a 
chemical constituent. See pages 1,5-6 

July 25, 
2003 

Performance Specification MIL-PRF-680A, 
Degreasing Solvent (superseding MIL-PRF-680 
(December 13, 1999) 

Governs degreasing solvents types l-IV: Type I (low flash point 
Stoddard solvent); Type II (high flash point); Type 111 (very high 
flash point, 200 degrees F); and Type IV (high flash point with 
citrus odor). All are for degreasing of machine parts in equipment 
maintenance. All four also provide for up to 0.7 mg/L of 
tetrachloroethylene as a chemical constituent. See pagesi; 5-6, 
tbi. I; 7, tbi. II. 

Oct. 26, 
2006 

Performance Specification MIL-PRF-680B, 
Degreasing Solvent (superseding MIL-PRF-680A, 
Dec. 25, 2003) (superseding MIL-PRF-680A, 
December 25, 2003) 

Governs degreasing solvents types l-IV: Type I (low flash point 
Stoddard solvent); Type 11 (high flash point); Type III (very high 
flash point, 200 degrees F); and Type IV (high flash point with 
citrus odor). All are for degreasing of machine parts. 

Also provides for up to 0.7 mg/L of tetrachloroethylene as a 
chemical constituent of types l-IV of solvent. See page 5, tbi. 1 
and page 7, tbi. II. 
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1950s Specifications 

Date 

May 1952 

Docurnent 

Department of the Army Technical Manual 9-252, 
40-MM Automatic Gun Ml 40-MM, Antiaircraft 
Gun Carriage M2A1 and 40-MM Gun Mount M3 

Primary Relevance 

Requires use of dry cleaning solvent or volatile mineral sprits 
paint thinner for cleaning, care, and other maintenance of M42s. 
See Chapter 9. 

May 1957 

June 10, 
1957 

Department of the Army Technical Manual 9-7218, 
Twin 40-MM Full Tracked Self-Propelled Gun M42 
(T141), including Lubrication Order ("LO") 9-7218, 
Gun, Self-Propelled, Full Tracked: Twin 40-mm, 
M42 and M42A1 (March 30, 1954) {excerpt). 

Department of the Army Technical Bulletin 
9-7218-1, Twin 40-MM Full Tracked Self-Propelled 
Gun M42A1: Operation and Organizational 
Maintenance Instructions for Peculiar Items 
(excerpt) 

Requires use of dry cleaning solvent or mineral spirits paint 
thinner for various maintenance functions. 

Requires use of dry cleaning solvent or mineral spirits paint 
thinner for cleaning and inspection of fllter element and drive 
screen vent. See pages 14, 47. During disassembly, requires 
use of dry cleaning solvent or mineral spirits paint thinner for 
cleaning and inspection of "all parts" on M42s. See pages 42, 
440. 
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1960s Specifications 

Date 

April 5, 1966 

October 20, 
1966 

June 7, 1968 

Document 

Military Specification M]L-G-45178A(MD) Gun, 
Self-Propelled, Full Tracked: Twin 40MM, M42 
and M42A1; Preparation For Storage and 
Shipment Of. 

Military Specification MlL-C-16173, Corrosion 
Preventive Compound, Solvent Cutback, 
Cold-Application 

US Army Lubrication Order ("LO") 9-2350-202-12, 
Gun, Antiaircraft, Artillery, Self-Propelled: Twin 
40MM, M42 and M42A1 (excerpt) 

Primary Relevance 

Requires use of, among many other chemicals, MIL-C-16173 
("Corrosion Preventive Compound, Solvent Cutback, Cold-
Application"), which, in turn, required the use of dry cleaning 
solvent conforming to P-D-680. 

*This specification calls for the use of various other substances 
containing unknown chemicals. See pages 1-2. We have 
requested several of the specifications governing those 
substances from, among other entities, the National Guard 
Bureau, Department of the Army, Army Publishing Directorate, 
and National Archives and Records Administration under FOIA, 
and from the New Mexico Department of Military Affairs under 
the New Mexico Public Records Act We have yet to receive 
them, so do not yet know whether they contained PCE. 

Mandated for use in preparation of M42s for storage and 
shipment by Military Specification MIL-G-45178A(MD) (April 5, 
1966). Required use of a "dry cleaning solvent conforming to 
type 1 of P-D-680" for removability determination. See pages 1, 
10 (section 4.6.7). 

Requires use of dry cleaning solvent or mineral spirits paint 
thinner for parts cleaning on M42s. See page 1. 
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1970s Specifications 

Date 

February 24, 
1975 

May 8, 1978 

August 6, 
1979 

Document 

Military Specification MIL-C-16555D, Coating 
Compound, Strippable, Sprayable. 

Federal Specificafion 1 I-T-291F, Thinner, Paint, 
Mineral Spirits, Regular and Odorless 

Federal Specification 0-T-236C, 
Tetrachlroethylene (Perchloroethylene), Technical 

Primary Relevance 

Mandated for use in preparation of M42s for storage and 
shipment by Military Specification MIL-G-45178A(MD). 
Provided for use of volatile solvents and other hazardous 
substances detected at the Griggs and Walnut Ground Water 
Site. See pages 3 (coating compound compositions included 
between 66 and 70% volatile solvent content by weight), 6, 15 
(solvent to consist of methyl ethyl ketone and/or toluene, with 
volatile stabilizers). 

- May have been used as a maintenance substance alternate 
to P-D-680 dry cleaning solvent for M42 and gun cleaning, per 
M42 manuals identified herein. 

- Provides for benzene, toluene, and additional hazardous 
substances detected at the Griggs and Walnut Ground Water 
Site as allowable chemical constituents of mineral spirits paint 
thinner. See page 3. 

Governs drycleaning grade and vapor degreasing grade 
tetrachlroethylene. 

*We are continuing to research earlier versions of this and 
related specifications to determine their applicability at the 
Solano armory. 
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1980s Specifications 

Date Document. Primary Relevance 

November 
1980 

US Army ST 44-177-1, Operator and Maintenance 
Procedures for M42/M42A1 Twin 40-MM, 
Self-Propelled, Antiaircraft Gun (excerpt) 

Requires use of drycleaning solvent or mineral spirits paint 
thinner for washing M42 oil filters. See pages 2-3. 

March 1985 Department of the Army TM 9-2350-202-10, 
Operator and Maintenance Manual for Gun, 
Self-Propelled: Twin 40MM, M42 and M42A1 

Requires use of dry cleaning solvent or mineral spirits paint 
thinner for engine fuel filter element cleaning. See page 3-43. 

November 
29, 1985 

Military Specification MIL-D-45064D, Degreaser, 
Portable, Solvent Type, Tank Immersion 

Provided as an example of the type of parts degreaser that 
may have been at the Solano armory, according to statements 
by Colonel Harold Uttley and Antonio Marta. Calls for 
drycleaning solvent P-D-680. See pages 1, 8. 

December 
1985 

Department of the Army TM 9-2910-213-34&P, 
Direct Support and General Support Maintenance 
Manual for pump. Fuel, Engine, Assembly 

Requires use of dry cleaning solvent P-D-680, Type II (81348) 
for fuel pump report. See pages 3-2 and C-1. 
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•4 '^ fMaterial Safety Data Sheets-

According to the New Mexico Department of Military Affairs' September 17, 2004 CERCLA Section 104(e) response, "the solvents 
and degreasers" that the National Guard used at the Solano armory were "provided by the U.S. Army through the standard 
requisition and issue supply system and disposed of through contractors such as Safety Kleen . . . . " According to the Safety 
Kleen, Inc. legal department. Safety Kleen mayha^e supplied and picked up solvent from at least one former National Guard facility 
in Las Cruces. (It is currently conducting a records search at the request of the City and County.) Therefore, Safety-Kleen products 
conforming to applicable military standards may have been used at the Solano armory. We have provided poteritially applicable 
Safety Kleen Material Safety Data Sheets, and will supplement this information upon receipt of additional Material Safety Data 
Sheets (or equivalent historical infonnation sheets) governing dry cleaning solvents and mineral spirits paint thinner during the 
relevant time period - approximately 1941-1990 - from Safety-Kleen and other sources. 

Datlf Cibc imiht Pfirriary Relevance 

Nov. 27, 
2002 

Safety-Kleen 105 Solvent Recycled This is the oldest specification governing the dry cleaning solvent that was 
likely used at the armory that we have been able to locate so far. The 
specification governs substances used for cleaning and degreasing metal 
parts. Synonyms: "Parts Washer Solvent; Petroleum Distillates; Petroleum 
Naptha; Naptha, Solvent; Stoddard Solvent; Mineral Spirits." These 
substances are similar or identical to those mandated for use in M42 and 
other equipment maintenance at the Solano armory - namely, dry cleaning 
solvent complying with P-D-680. 

According to Safety Kleen's MSDS for this substance, it contained 
tetrachloroethylene. See pages 1, 7, 9 ("Based on the ingredients listed 
in SECTION 2, this product contains the following "hazardous substance" 
listed under . . . CERCLA,. . . Perchloroethylene"). 

October 21, 
2005 

Safety-Kleen 105 Solvent Recycled See discussion of 2002 MSDS for the same substance. The 2005 MSDS 
states that this contained tetrachloroethylene. See pages 2, 9, 11. 

October 13, 
2008 

Safety-Kleen 105 Solvent Recycled See discussion of 2002 MSDS for the same substance. The 2008 MSDS 
states that this contains tetrachloroethylene. See pages 3, 13. 
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Commercial Food Equipment Service Association P 0000000399 D 0000000394 

SAFETY-KLEEN 105 SOLVENT RECYCLED 
MATERIAL SAFETY DATA SHEET FOR USA AND CANADA 

SECTION 1: PRODUCT AND COMPANY IDENTIFICATION 
PRODUCT NAME: SAFETY-KLEEN 105 SOLVENT RECYCLED 
SYNONYMS: Parts Washer Solvent; Petroleum Distillates; Petroleum Naptha; 

Naptha, Solvent; Stoddard Solvent; Mineral Spirits. 
PRODUCT PART 
NUMBERS: 6614, 6617, 1011662, 1014662. 
PRODUCT USE: Cleaning and degreasing metal parts. 

If this product-ls used in combination with other products, 
refer to the Material Safety Data Sheets for those 
products. 

24-HOUR EMERGENCY PHONE NUMBERS 
These numbers are for MEDICAL: TRANSPORTATION (SPILL): emergency 
use only. If you desire non-emergency 1 -800-752-7869 1 -800-468-1760 
product information, 
please call a phone 
number listed below. 
SUPPLIER: Safety-Kleen Systems, Inc. 

5400 Legacy Drive 
Cluster II, Building 3 
Piano, Texas 75024 
USA 
1-800-669-5740 

TECHNICAL INFORMATION: 1-800-669-5740, Press 1 then Extension 7500 
MSDS FORM NUMBER: 82310 
ORIGINAL ISSUE: April 8, 1976 
PREPARED BY: Product MSDS Coordinator 

ISSUE: November 27, 2002 
SUPERSEDES: March 24, 2000 
APPROVED BY: MSDS Task Force 

Revision 11/02; MSDS Form No. 82310 - Page 1 of 11 S A F E T Y - K L E E N 105 
SOLVENT RECYCLED MATERIAL SAFETY DATA SHEET FOR 
USA A N D C A N A D A Revision 11/02; MSDS Form No. 82310 - Page 2 of11 

SECTION 2: COMPOSITION/INFORMATION ON INGREDIENTS 
OSHA PEL 

WT% 

99 to 
100 

.0 to 0.2* 

NAME 

Distillates 
(petroleum), 
hydrotreated lighte 

Tetrachlprpethene 

SYNONYM 

N.Av. 

Perchloroethylene; 
Tetrachloroethylene 

CAS 
NO. 
64742-
47-8 
500d 

127-18-4 

ACGIH TLV® 

TWA 

ppm 

100 
ppm 

STEL 

N.Av, 

200 
ppm 
(ceiling) 

TWA 

lOOd 
ppm 

25 
ppm 

STEL 

N.Av. 

100 
ppm 

LD 

>5000g, 
c 

2629a,f 

LC 

>5500d, 
h 
mg/m3A 
hours 
34200b 
mg/m3/{ 
hours 
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NOT MEASUREMENT 
SENSITIVE 

;MIL-PRF-680B 
26 October 2006 
SUPERSEDING 
MIL-PRF-680A 
25 December 2003 

PERFORMANCE SPECIFICATION 

DEGREASING SOLVENT 

This specification is approved for use by all Departments and Agencies of the Department of 
Defense. 

1. SCOPE 

1.1 Scope. This specification covers degreasing solvent that consists of four types of 
petroleum distillates. The different types are referred to as "Stoddard solvent", "141 degrees 
Fahrenheit (°F) (60.6 degrees Celsius (°C)) solvent", "200°F,(93.3°C) solvenf, and "14rF 
d-limonene blended solvenf. They are used for degreasing of machine parts in equipment 
maintenance. 

1.2 Classification. Degreasing solvents are of the following types (see 6.2). 

•Type I - Low flash point (Stoddard solvent) (Military Symbol SD-1) 
Type II - High flash point (Military Symbol SD-2) 
Type III - Very high flash point (200°F) (Military Symbol SD-3) 
Type IV - High flash point with citrus odor (Military Symbol SD-4) 

1.2.1 NATO classification: 

Type I . - S-752 
Type II - S-753 
Type III - S-760 
Type IV - None 

2. APPLICABLE DOCUMENTS 

2.1 General. The documents listed in this section are specified in sections 3, 4, and 5 of 
this specification. This section does not include documents cited in other sections of this. 

Beneficial comments, suggestions, or questions on this document should be addressed to U.S. 
Army Tank-automotive and Armaments Command, 6501 E. 11 Mile Road, Warren, Ml 48397-
5000 or emailed to standardization(S),tacom.army.mil. Since contact information can change, you 
may want to verify the currency of this address information using the ASSIST Online database at 
http://assist.daps.dla.mil. 

AMSCN/A FSC 6850 
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MIL-PRF-680B 

3.7 Physical and chemical property requirements. The solvents shall conform to the physical and 
chemical requirements in Table I when tested as specified in Table II. 

T 
Characteristics 

Flash point (pt), °C (°F) 

Distillation, °C: 
Initial boiling pt., 

minimum (min) 
Dry point, °C, 

maximum (max) 
Kauri-Butanol value 
Aromatic content, vol 
%, max 
Total phenol content, 
parts per million (ppm), 
max 

Dichlorobenzene, 
milligrams per liter 
(mg/L), max 
Benzene, mg/L, max 

Tetrachloroethylene, 
mg/L, max 
Trichloroethyleiie, mg/L, 
max 
Apparent specific 
gravity, 
60/60°F 

Total chlorine content 
(ppm). 
Max 

Non-volatile residue, 
(mg/100 mL), max 

Color, min 
Odor y 

Corrosion, copper, max 
2/ 
Sandwich corrosion, max 
Total immersion 
corrosion 3/ 
Titanium stress corrosion 
Acidity 

ABLE I. Degreasing solvent properties. 
Type I 
38-60 

(100-140) 

149 

208 

27 to 45 

I 

0.5 

0.5 

0.5 

'0.7 

0.5 

0.754 to 
0.820 

100 

8 

25 
Low & 

non-residual 
lb 

1 
Pass 

No cracking 
Neutral 

Type 11 
61-92 

(141-198) 

177 

212 

27 to 45 

1 

0.5 

0:5 

0.5 

0.7 

0.5 

0.754 to 
0.820 

100 

8 

25 
Low & 

non-residual 
lb 

1 
Pass 

No cracking 
Neutral 

Type III 
93-116 

(200-241) 

220 

300 

' 27 to 45 

1 

0.5 

0.5 

0.5 

0.7 

0.5 

0.754 to 
0.840 

100 

8 

25. 
Low & 

non-residual 
lb 

1 
Pass 

No cracking 
Neutral 

Type IV 
61-92 

(141-198) 

171 

240 

27 to 45 

1 

0.5 

0.5 

0.5 

0.7 

0.5 

0.754 to 
0.820 

100 

• ^ 

25 
Citrus & 

non-residual 
lb 

I 
Pass 

No cracking 
Neutral 
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MIL-PRF-680B 

Doctor test 
Vapor pressure, 
millimeters of 
Mercury (mm Hg) @ 
20°C, max 
Soil cleaning test, %, 
min 

Negative 
7.0 

85 

Negative 
2.0 

85 

Negative 
0.4 

85 

Negative 
2.0 

88 

y Samples of MIL-PRF-680A, Type III, having satisfactory low odor characteristics shall be 
used as reference standards. 

2/ Test for three hours at 100 °C (212°F). 
3/ See 4.4.2 

4. VERIFICATION 

4.1 Classification of inspections. The inspection requirements specified herein are 
classified as follows: 

a. Qualification inspection (see 4.2) 
b. Conformance inspection (see 4.3). 

4.1.1 Inspection conditions. Unless otherwise specified, all inspections shall be 
performed in accordance the test conditions specified in 4.2. 

4.2 Qualification inspection. The qualification inspection shall consist of all tests 
specified herein. Failure of any test shall be cause for rejection. 

4.3 Conformance inspection. Conformance inspection shall consist of a sample for tests 
(see 4.3.2), samples for examination of filled containers (see 4.3.3), and the tests specified in 
Table II except for sandwich corrosion, total immersion corrosion, and titanium stress corrosion. 

4.3.1 Lot. A lot shall consist of solvents from one batch or tank offered for delivery at 
one time. If material cannot be identified by batch or lot, a lot shall consist of not more than 
10 000 gallons offered for delivery at one time (see 6.2). 

4.3.2 Sampling for tests. Sampling of a lot for test purposes shall be in accordance with 
ASTM D 4057 or D 4177. 

4.3.3 Sample for examination of filled containers. A random sample of filled unit 
containers and a sample of shipping containers fully prepared for delivery shall be selected from 
each lot of solvent in accordance with ASQ Z1.4. 

4.4 Methods of inspection. 
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NOT MEASUREMENT I 
SENSITIVE 

MIL-PRF-680-
13 December 1999 
SUPERSEDING 
P-D-680B 
October 29, 1992 

PERFORMANCE SPECIFICATION 

DEGREASING SOLVENT: 

This specification is approved for use by all Departments and Agencies 
of the Department of Defense. 

I. SCOPE 

1.1 Scope. This specification covers degreasing solvent that consists of four types of 
petroleum distillates. The different types are referred to as "Stoddard solvent", "141°F solvent", 
"200°F solvenf, and "141°F d-limonene blended solvenf. They are used for degreasing of 
machine parts in equipment maintenance. 

1.2 Classification. Degreasing solvent are of the following types: 

Type 1 - Lovy flash point (Stoddard solvent) (Militaj^;SyittlwlSDSl) 
Type II - High flash point (̂ îIitarySymb̂ ^̂ ^̂ ^̂  
Type III - Very high flash point (200 °F) (Military Symbol SD-3) 

Type IV - High flash point with citrus odor (Military Symbol SD-4) 

1.2.1 NATO classification. 

Type I - S-752 
Type II - S-753 
Type III - None 
Type IV - None 

Beneficial comments (recommendations, deletions) and any pertinent data which may be of use 
in improving this document should be addressed to: U.S. Army Tank-automotive and 
Armaments Command, ATTN: AMSTA-TR-E/IE, Warren, MI 48397-5000, by using the 
Standardization Document Improvement Proposal (DD Form 1426) appearing at the end of this 
document or by letter. . 
AMSCN/A FSC 6850 
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited. 
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MIL-PRF-680 

2.4 Order of precedence. In the event of a conflict between the text of this specification 
and the references cited herein, the text of this specification takes precedence. Nothing in this 
specification, however, supersedes applicable laws and regulations unless a specific exemption 
has been obtained. 

, 3. REQUIREMENTS 

3.1 First article. Unless otherwise specified (see 6.2), a sample shall be subjected to first 
article inspection (see 6.3) in accordance with 4.2. 

3.2 Materials. The hydrocarbon solvent shall be a virgin grade or recycled solvent 
derived from petroleum distillates, fraction from reclaiming and re-refining processes, or a 
mixture of these fractions. The d-limonene and hydrocarbon blended solvent is permitted as a 
Type IV solvent. The resultant solvent must be produced in such a manner as is necessary to 
meet the specified requirements. 

3.3 Appearance. The solvent shall be clear and free from suspended matter and 
undissolved water when observed at a temperature between 15.6 and 25.6 °C. 

3.4 Toxicity. The solvent shall have no adverse effects on human health when used as 
intended (see 6.1). A Material Safety Data Sheet (MSDS) must be prepared and submitted in 
accordance with FED-STD-313; additionally, it must conform to 29 CFR I9I0.I200 (see 6.6). 

3.5 Carcinogenicity. The solvent shall contain no chemicals listed as carcinogens 
(see 6.7). Any carcinogenic components in the solvent in a concentration of 0.1 percent or 
greater by weight or volume will be regarded as the presence of a carcinogen in the solvent. 

3.6 Physical and chemical property requirements. The solvents shall conform to the 
physical and chemical requirements in table I when tested as specified in table II. 

5TAB 
Characteristics 

Flash point, °C, (°F) 

Distillation, °C: 
Initial boiling pt., min 
Dry point, °C, max 
Kauri-butanol value 
Aromatic content, vol %, max 
Total phenol content, ppm, max 

:.EL; Degreasing solvent DroDerties;i 
Type I 

38-60 
(100-140) 

149 
208 

27 to 45 
1 

0.5 

Type II 

61-92 
(141-198) 

177 
212 

27 to 45 
1 

0.5 

Type III 

93-116 
(200-241) 

220 
300 

27 to 45 
1 

0.5 

Type IV 

61-92 
(141-198) 

171 
240 

27 to 45 
1 

0.5 
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TABLE I. 
Characteristics 

Dichlorobenzene, mg/L, max 
Benzene, mg/L, max 
tetrachloroethylene, mg/L, max. 
Trichloroethylene, mg/L, max 
Apparent specific gravity, 60/60°F 

Total chlorine content (ppm), max 
Non-volatile residue. 

(mg/100 mL), max 
Color, min 
Odori/ 

Corrosion, copper, max 2/ 
Sandwich corrosion, max 
Total immersion corrosion 3/ 
Titanium stress corrosion 
Acidity 
Doctor test 
Vapor pressure, mm Hg @ 

20°C, max 
Soil cleaning test, %, min 

MIL-PRF-680 

Degreasing solvent properties -
Type I 

0.5 
0.5 
0.7 
0.5 

0.754 to 
0.820 
100 
8 

25 
Low& 
non-residual 

lb 
1 

Pass 
Nocracking 

Neutral 
Negative 

7.0 

85 

Type II 
0.5 
0.5 
0.7 
0.5 

0.754 to 
0.820 
100 
8 

25 
Low& 

non-residual 
lb 
1 

Pass 
No cracking 

Neutral 
Negative 

2.0 

85 

Continued. 
Type III 

0.5 
0.5 
0.7 
0.5 

0.754 to 
0.840 
100 
8 

25 
Low& 

non-residual 
lb 
1 

Pass 
No cracking 

Neutral 
Negative 

0.4 

85 

Type IV 
0.5 
0.5 
0.7 
0.5 

0.754 to 
0.820 
100 
8 

25 
Citrus & 

non-residual 
lb 
1 

Pass 
Nocracking 

Neutral 
Negative 

2.0 

88 
1/ Samples of MIL-PRF-680, type III having satisfactory low odor characteristics shall be used 

as reference standards. 
2/ Test for three hours at 100 °C. 
3/ See 4.4.2 

4. VERIFICATION 

4.1 Classification of inspections. The inspecfion requirements specified herein are 
classified as follows: 

a. First article inspection (see 4.2). 
b. Conformance inspection (see 4.3). 

4.1.1 Inspection conditions. Unless otherwise specified, all inspections shall be 
performed in accordance with the test conditions specified in 4.2. 

4.2 First article inspection. First article inspection shall consist of tests for all the 
requirements of this specification. Failure of any test shall be cause for rejection. 
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NOT MEASUREMENT 
SENSITIVE 

iMlL-PRF-680A: 
25 July 2003 
SUPERSEDING 
MIL-PRF-680 
13 December 1999 

PERFORMANCE SPECIFICATION 

DEGREASING SOLVENf 

This specification is approved for use by all Departments and Agencies 
of the Department of Defense. 

1. SCOPE 

1.1 Scope. This specification covers degreasing solvent that consists of four types of 
petroleum distillates. The different types are referred to as "Stoddard solvenf, "141 degrees 
Fahrenheit (°F) (60.6 degrees Celsius (°C)) solvenf, "200°F (93.3°C) solvenf, and "I4I°F 
d-limonene blended solvent". They are used for degreasing of machine parts in equipment 
maintenance. 

1.2 Classification. Degreasing solvents are of the following types (see 6.2). Types III 
and IV are less hazardous than I or II. 

Type I - Low flash point (Stoddard solvent) (Military Symbol SD-1) 
Typell - High flash point (Military Symbol SD-2) 
Type III - Very high flash point (200°F) (Military Symbol SD-3) 
Type IV - High flash point with citrus odor (Military Symbol SP-4) 

1.2.1 NATO classification: 

Type I -S-752 
Type II - S-753 
Type III - S-760 
Type IV - None 

Beneficial comments (recommendations, deletions) and any pertinent data which may be of 
use in improving this document should be addressed to: U.S. Army Tank-automotive and 
Armaments Command, ATTN: AMSTA-TR-E/ESA, 6501 E. 11 Mile Road, Warren, 
MI 48397-5000, by using the Standardization Document Improvement Proposal 
(PD Form 1426) appearing at the end of this document or by letter. 
AMSC N/A FSC 6850 
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited. 
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3.2 Materials. The hydrocarbon solvent shall be a virgin grade or recycled solvent 
derived from petroleum distillates, fraction from reclaiming and re-refining processes, or a 
mixture of these fractions. The d-limonene and hydrocarbon blended solvent is permitted as a 
Type IV solvent. The resultant solvent must be produced in such a manner as is necessary to 
meet the specified requirements. 

3.3 Appearance. The solvent shall be clear and free from suspended matter and 
undissolved water when observed at a temperature between 60.1 and 78.1°F (15.6 and 25.6 °C). 

3.4 Toxicity. The solvent shall have no adverse effects on human health when used as 
intended (see 6.1 and 6.6). 

3.5 Carcinogenicity. The solvent shall contain no chemicals listed as carcinogens 
(see 6.7). Any carcinogenic components in the solvent in a concentration of 0.1 percent (%) or 
greater by weight (wt) or volume (vol) will be regarded as the presence of a carcinogen in the 
solvent. 

3.6 Physical and chemical property requirements. The solvents shall conform to the 
physical and chemical requirements in Table 1 when tested as specified in Table II. 

TABLE Iv; Degreasing solvent Droperties. 
Characteristics 

Flash point (pt), °C (°F) 

Distillation, °C: 
Initial boiling pt., minimum 

(min) 
Dry point, °C, maximum (max) 

Kauri-Butanol value 
Aromatic content, vol %, max 
Total phenol content, parts per 

million (ppm), max 
Dichlorobenzene, milligrams 

per liter (mg/L), max 
Benzene, mg/L, max 
Tetrachloroethylene, mg/L, max 
Trichloroethylene, mg/L, max 
Apparent specific gravity. 

60/60°F 
Total chlorine content (ppm). 

max 

Type I 

38-60 
(100-140) 

149 

208 
27 to 45 

1 
0.5 

0.5 

0.5 
0.7 
0.5 

0.754 to 
0.820 
100 

Type II 

61-92 
(141-198) 

177 

212 
27 to 45 

I 
0.5 

0.5 

0.5 
0.7 
0.5 

' 0.754 to 
0.820 
100 

Type III 

93-116 
(200-241) 

220 

300 
27 to 45 

1 
0.5 

0.5 

0.5 
0.7 
0.5 

0.754 to 
0.840 
100 

Type IV 

61-92 
(141-198) 

171 

240 
27 to 45 

I 
0.5 

0.5 

0.5 
0.7 
0.5 

0.754 to 
0.820 
100 
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TABLE I. Degreasing soh 
Characteristics 

Non-volatile residue. 
(mg/IOO mL), max 

Color, min 
Odori/ 

Corrosion, copper, max 2/ 
Sandwich corrosion, max 
Total immersion corrosion 3/ 
Titanium stress corrosion 

Acidity 
Doctor test 
Vapor pressure, millimeters of 

mercury (mm Hg) @ 20°C, max 
Soil cleaning test, %, min 

i/ Samples of MIL-PRF-680A,Tyi 

Type I 
8 

25 
Lpw& 
non-

residual 
lb 
1 

Pass 
No 

cracking 
Neutral 

Negative 
7.0 

85 . 
3e III, having 

ênt properties 
Type II 

8 

25 
Low & 
non-

residual 
lb 
1 

Pass 
No 

cracking 
Neutral 

Negative 
2.0 

85 

- Continued. 
Type III 

8 

25 
Low& 
non-

residual 
lb 
1 

Pass 
No 

cracking 
Neutral 

Negative 
0.4 

85 

Type IV 
8 

25 
Citrus & 

non-
residual 

lb 
I 

Pass 
No 

cracking 
Neutral 

Negative 
2.0 

88 
; satisfactory low odor characteristics shall be 

used as reference standards. 
2/ Test for three hours at 100 °C (212°F). 
3/ See 4.4.2 

4. VERIFICATION 

4.1 Classification of inspections. The inspecfion requirements specified herein are 
classified as follows: 

a. Qualification inspection (see 4.2) 
b. Conformance inspection (see 4.3). 

4.1.1 Inspection conditions. Unless otherwise specified, all inspecfions shall be 
performed in accordance the test conditions specified in 4.2. 

4.2 Qualification inspection. The qualification inspection shall consist of all tests 
specified herein. Failure of any test shall be cause for rejection. 

4.3 Conformance inspection. Conformance inspection shall consist of a sample for tests 
(see 4.3.2), samples for examination of filled containers (see 4.3.3), and the tests specified in 
Table II except for sandwich corrosion, total immersion corrosion, and titanium stress corrosion. 
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