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13-1 GENERAL INTRODUCTION

Soil dulk density, p,, is the ratio of the mass of dry solids to the bulk

volume of the soil. The bulk volume includes the volume of the solids

and of the pore space. The mass is determined after drying to constant

grefght at 105 °C, and the volume is that of the sample as taken in the
eld.

Bulk density is 2 widely used value. It is needed for converting water
perceatage by weight to content by volume, for calculating porosity and
void ratic when the particle density is known, and for estimating the
weight of & volume of soil too large to weigh conveniently, such as the
weight of a furrow slice or an acre-foot.

Buik density is not an invariant quantity for & given soil. It varies
with structural condition of the soil, particularly that related 10 packing.
For this reason it is often used as 2 measure of soil structure. In swelling
soils it varies with the water content (Hartge, 1965, 1968), In such soils,
the bulk density obtained should be accompanied by the water content
of the soil at the time of sampling.

The determination usually consists of weighing and drying a soil
sample, the volume of which is known (core method) or must be deter-
mined (clod method and excavation method). These methods differ in
the way the soil sample is obtained and its volume determined. A different
principle is employed with the radiation method. Transmitted or scat-
tered gamma radiation is measured; and with suitable calibration, the
deasity of the combined gaseous-hquid-solid components of & sod mass
is determined. Correction is then necessary to remove the components
of density atrributabdle to liquid and gas that zre present. The radistion
method is an in situ method.
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Ciod and core methods have been used for many vears. Excavation
methods were deveioped n recent vears, chiefly by soil engineers for
Druminous and gravelly matenal. More recently the excavation method
has found use 1n tllage research. or where surface soil is often to0 loosse
to allow cor= sampling, or where abundant stones preciude. the use of
core samplers. Radiation methods have been uscd since the 1950s, par.
ticularly in soll cngmeenng. )

Bulk dently is expressed in SI units or units dcnvcd from them. The
most straightforward would be kg m~2. However, derived units such as
tons m~?, g cm %, of Mg m ™, which are numerically equal 10 each other,

may be more convenient, as they give values for soils which vary from °

about 1.2 to 1.7 (rather than from 12000 1700, as when units of kg m~?

. are used). Obsolete terms such as “volume weight” {wew volume™')

and “bulk specific gravity” or “appareat specific gravity” are sometimes
found in the older literature and in some foreign language literature.
Specific gravity terms are relative densities, Le. density of a substance
with respect 10 water at 4°C, and are nearly equal numerically to bulk
density. At standard gravitation (g = 9.8 m s-2), kilogram weight and
kilogram mass are equal, and under this condition “voiume weight™ is
numerically equal to bulk deasity. In many cngmeenn; and commercial
applications, bulk density is expressed in Ib ft=%, which one may convert
to g em™? by dividing by 62.4 (which is the mass, in pounds, of a cubic
foot of 2 substance whose density is unity, i.e., water at 4 *C).

13-2 CORE METHOD
13-2.1 Irptoduction

With this method, a cylindrical metal sampler is pressed or driven
into the soil 10 the desired depth and is carefully removed to preserve a
known volume of sample as it existed in situ. The sample is dried to
105 *C and weighed. The core method is usually unsatisfactory if more
than an occasional stone is presant in the soil.

13-2.2 Method

Core samplers vary in design from 2 thin-walled metal cylinderto 2
cyvlindrical sleeve with removable sample cylinders that fit inside. Sam-
plers are usuyally designed not only 1o remove a relatively undisturbed
sample of soil from a profile, but also 10 hold the sample during transport
and eventually during further measurements in the laboratory, such as
pore-size distsibution or hydraulic conductivity. For the latter measure-
ment it is desirable 10 have core diameters not less than 75 mm and
preferably 100 mm to minimize the effect of disturbed soil interfacing
the cylinder wall. For the same reason it is desirable thas the height of
the cylinder not exceed the diameter.
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BULK DENSITY M4

A widely used and very satisfactory sampler consists of two cylinders
fitted one inside the other. The outer one extends above and below the
inner 10 accept a hammer or press at the upper end and to form a cutting
edge at the lower. The inside cylinder is the sample hoider. The inside
diameters of the two cylinders when pested are essentially the same at
the lower end, the inner being fitted against a shoulder cut on the inner
surface of the outside cylinder. Figure 13-1 shows such a sampler (avail-
able in slightly different design from the Utah State University Techmcal
Services. UMC 12, Logan, UT 84322).

- Where densities at various depths in 4 soil profile are to be deter-
mined, one can obtain samples with 2 hydraulically driven probe mounted
on 2 pickup truck, tractor, or other vehicle. The probe is forced into the
soil and removed hydraulically. The probe tube has a 2- to 3.cm wide
slit running most of the length of the tube, through which one can insert
a rounded knife or spatula to slice off segments of the soil as desired.
Segments typically 10 cm in length are cut and removed from the tube
and placed in conuiners for transport to the laboratory. Depending on
the probe model, samples can be taken to about 1-m depth. though ex-
tensions for greater depths are avatlable for many modets. Probe sampiers
are available from Giddings Machine Co., P.O. Drawer 2024, 401 Pine
St, Fort Collins, CO 80522; A. D. Bull Enterprizes, 1904 South 2ist
gon-ec; Chickasha, OK 73018, or Soiltest Inc,, 2205 Lee St,, Evanston, IL

20

Fig. 13-1. Typvaal doudbiecylinder, hammer-driven com sampler, for obtaining sof samples

for bulk densty.
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Numerous hand-driven samplers have been descnved i the litera-
ture. Some of the more accessible ones are desembed by Lutz (1947),
Jamison etal (1950). and U.S. Depaniment of agnculture {1954, p. 159,
Mclaryre (1974) describes types of cor€’sarfiples and their properues and
gives addiuonal references. -

13-2.2.1 PROCEDLRE -

The exact procedure for obtaining thesamples depends on the kind
of sampier used. The _foIIowin; steps apply when the widely known dou-
blecylinder sampler 1s used, _ ‘ :

Drivé or press the sampler into either a vertical or horizontal soil
surface far enough to fll the sampier. but not so far as to compress the
soil in the confined space of the sampier, Carefully remove the sampler
and its contents so as to preserve the natural structure and packing of
the soil as nearly as possible. A shovel, alongside and under the sampler,

may be needed in some soils to remove the sample without disturbance.

Separate the two cylinders, retaining the undisturbed soil in the inner
cylinder. Trim the soil extending beyond each end of the sampie holder
(inner cylinder) flush with each end with 2 straight-edged knife or sharp
spatula. The soil sample volume is thus established to be the same as
the volume of the sample holder. In some sampler designs, the cutting
edge of the sampler has an inside diameter slightly less than the sampie

holder, 5o as to reduce friction as the soil enters the holder. In these cases,

determine the diameter of the cutting head and use this to calculate the
sample holder volume. Transfer the soil to a container, place it in an
oven 3t 105 *C until constant weight is reached. and weigh it The bulk
density is the oven-dry mass of the sampie divided by the sampie volume.

13-2.22 COMMENTS

It is not necessary that soil be kept undisturbed during transport to
the laboratory and drying. A single sample cylinder can be reused if each
sampie is transferred 1o another container. It is often desired, however,
to make other measurements such as pore-size distribution, conductivity,
or water retention in addition 10 bulk density on the same samples. These
require that they be kept undisturbed, each sample being transported in
the sample cylinder in which it was taken. Thus one must provide for
suficient cylinders. Frequently other measurements toc be made in the

laboratory require that samples be kept at field water<content. In that

case cylinders must be placed in containers that do not permit loss of
water during transport. Waxed paper or plastic containers with lids are
satisfactory for this purpose. .

Core samples should be taken in soils of medium water content. In
wet soils, friction along the sides of the sampler and vibrations due to
hammering are likely 1o result in viscous flow of the soil and thus in
compression of the sample. When this occurs the sampie obuined is
unrepresentative, being more dense than the body of the soil. Compres-

|
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Fig 13-2 A-pglnm:-for snd-funnd tachﬁiﬁue of determining soil bulk denmy in place.

13-3.2.1.2. Ruobber-Balloon Apparstus.

1. A thin-walled rubber balloon (may be purchased from Barr Inc., 1531
First Street, Sandusky, OH 44870, and the Anderson Rubber Co., 310-
T N. Howard Street, P.O. Box 170 Akron, OH 44309).

2. A 1000-cm’ graduated cylinder and a water container.

3. A template, described in section 13-3.2.1.1 (3).

Rubber-balloon density apparatus is available from several manu-
facturers supplying soil testing equipment. (One supplier is Soiltest, Inc.,
2205 Lee Street, Evanstorn, IL 60202.) The apparatus made commercially
has the convenience of 2 volumetrically calibrated water contziner-dis-
penser, with suction facilities for returning the water to the container for
re-use (Fig. 13-3).

13-3.2.13 Mensoration Apparatus,

1. Tape measure marked in millimetery. .

2. Flat memwa! plate approximately 50 cm square, with 30 10 40 evenly
spaced holes forming 2 grid through which the tape measure can be
inserted. Alternatively, 3 wooden beams 3 by 3 by 80 cm with S<cm
markings may be used.

3. Four wood stakes approximately 10 em long. one end sharpened.

4, Scales 10 weigh to approximately 10g

13322, PROCEDURE

13-3.2.2.1. Sand-Funnel Procedure. Level the soil surface and re-
move loose soil at the tast site. Place the template on the soil. Excavate
a soil sample through the center hole of the template, leaving a hole with
a diameter of approximately 12 em and a depth of approximately 12 ¢m,
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the oven-dry s0il mass including stones by drying the soil to 105 *Cand

 weighing it

etermine the volume of the test hole by flling it with sand 10 the

- level of the bottom of the template. Leve! the sand with s spatuls if

- ' pecessary, but disturb it as little as possible o avoi packing the free-
" flowing sand. (Di the

gm. &s is done with commercislly svailable equipment, avoids the prob-
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flow &3 in the test procedure. Using the calibration curve or values derived
from it, determine the volume of the excavation from the measured mass

13-3322. Rabber-Balloos Procedwre. Level the 3oil purtace, piace
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the
the balloon with water to the bottom of the template. Determine the

" volume of water required 10 the nearest 2 em”. (A 1000-cm’ gradusie has
markings to 10 em’, but one can esumate to 2 em? if the gradusie 18
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BULX DENSITY m

Table 13-1. Comparison of surface cuciser gauge and sand-cons mathed for
detartaining soil bulk deasjty (Minczer, 1961).

Nomber of Meas Extremas
%t
Wet bulk deasity, s,

Brown sand, crece gilt ] 2.02 -0.25-4.28
Browsn ailt and clay 4 ¥ ~0.84-1.87
Browz sand snd graval,

some silt, trace clay ] Y -2.37-7.78
Brown tli < ~1.19 -3.97-1.80 °

Dry bulk deasity,

Brows sand, trace siit ] .08 -121-4.98
Brows ailt and clay 4 121 £51-927
Browa sand and gravel '

some silt, trace clay  § 1.48 -1.71-8.32
Browa til 4 -0.38 - 4L53-3.21

1 A positivs vains indicates nuclesr method gave higher bulk density vakae,

in measuring water volumes or sand weights are insignificant The dis-
advantage is the lack of discrimination 1o a localized horizon. An error
of § ¢’ in liquid valume will give 2n error of 0.005 in a2 sampie having
a bulk density of 1.36 gcm Y. Though onedctermmatheuwdupenscd
to_pethaps 2 cm’, a much greater source of error in water measurement
arises in determining when the water in the excavation is level with the
bottom of the template. Extreme care and judgment are required in this.
The volume of the balloon itself, being of the order of 2 cm?, will give
a considerably smaller error than the volume measurement, and can be

Ax error of 7 g in weighing the sand gives an error of 0.005 if the
bulk density is 1.36 g cm=. As in the balloon technique, grester error is
likely to result in the precision with which one can determine the sand
level at the bottom of the template. An error of | mm in this level will
result in an error of 0.01 in the bulk density. Extreme care is therefore
raqmedtoum:hu:heﬂndlevelnnthet:mphtebomm.m“ed
for the dispensing funsel in reducing tkis error is obvious.

Hone assumes an excavation of 30 by 30by 10cm in the u:ensuuuon
method and measures depth 3§ times on & S-cm grid, assuming a cu-
muiative ervor of | mm in each of the depth measurements the error in
volume mesasurement is 1%.

A comperisco of the sand-funnel and radiation methods was made
by Mintzer (l%l).}ndthemultsmsumm:ﬁzed in Table 13-1.

13-4 CLOD METHQD
13=4.1 Introdoction

The bulk density of clods, or coarse peds. can be calculated from
their mass and velume. The volume may be determined by coaung a

AR301280
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clod of known weight with a wa:cr-r:p-‘!cnt subs:ance and b\ wc;,h;ng
it first 1n air. then again while immersed 1n 2 iquid of known density.
making use of Archumedes’ principie. The clod or ped must be suficiently
stable 10 cohere dunng coaung, weighing and handhng. -

1342 Method

13-4.2.1 SPECIAL APPARATLS

1. A balance, modified to accept the clod suspended below the balance
arm by means of a nylon thread or thin wire, 1o allow wez;hxng the
clod when it is suspended in a container of liquid.

2. A fine nylon thread or 28 to 30 gauge wire, to attach the clod to the
balance. A fine aylon hairnet makes a good container for the cliod.

3. Saran solution. Dissolve ! part by weight of Saran resin (Dow Saran
F-310; Dow Chemical Co., Suite 500/ Tower No. 2. 1701 West Golf
Road, Rolling Meadows, IL 60008) in 7 parts by weuhl of methylethyi
ketone in a !-gallon container in sufficient quantities to §ll the con-
tainer about three-quarters full. Manufacturer’s instructions for safe
handling of solvents should be carefully followed. Dissolution requires
about an hour, with vigorous stirring. Since the solvent is flammable
and explosive when its vapors are mixed with air, either hand-stirring
or use of an air-driven stirrer should be employed in a well ventilated
hood. The solution ¢an be stored for long periods if kept in a tightly
closed container to prevent evaporation of the solvent

13-422 PROCEDURE

Secure the clod with two loops of the thread or wire, loops being at
right angies to one another, leaving sufficient thread or wire to connect
to the balance arm. Weigh the clod and thread. Holding it by the thread,
dip the clod into the saran solution. Suspend it in air under a hood for
15 to 30 min to allow the solvent 1o evaporate. Repeat dipping and drying
one or more times as needed, 10 waterproof the clod. Weigh the clod,
with its coating and the thread Weigh it again when it is suspended in
water and note the water temperature. Determine the tare weight of the
thread or wire. To obtain a correction for water content of the soil, break

" open the clod, remove an aliquot of soil, and weigh the aliquot before

and after oven-drying it at 105 °C.
Calculate the oven-dry mass of the soil sample W, as follows, from

the water content of the a.hquot removed from the clod after other weights

are taken:
Wy = Wa/(l +0)

where § = water content of the subsample in g/g and W, = net weight
of clod or ped in air at its original water content.
Calculate bulk desnsity as follows:

e

BULE DENSITY
Ja =™

where
fo = densils
W = oven-
W, = net wey
W = net weys
W = weight ¢
£ = density
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BULX DENSITY hpk]
Pr ™ P W/ [Wy = Wpo + W — (Wyn/ny)]

where
p. = density of water 3t temperature of determination,
W s ™ oven-dry weight of soil sample (clod or ped),
W, = pet weight of clod or ped ip air,
W ™ et weight of soil nmple pius saran in water,
W = weight of saran coating in air, and
= density of saran.

13423 COMMENTS

The clod method usually gives huhcr bulk-dennty values than do-

other methods (Tisdall, 1951). One reason is that the clod method does
not take the interciod spaces into account

Extreme care should be exercised to get naturally occurring masses
of soil. Clods on or near the soil surface are likely 10 be unrepresentative,
for-these are often formed by packing with tillage implements. Natural
soil masses, or coarse peds, that are more representative should be sought

If bubbles appear on the saran when the sampie is weighed in water
or if the weight in water incresses with time, water is penetrating the
clod, and the sample must be discardad,

Brasher et al. (1966) first proposed use of saran costing. They sug-
gested thar for clods with large pores, 2 mor. viscous saran solution of
i part resin to as little as 4 parts methylethyl ketone couid be used. They
gave the density of saran to be 1.3 g em™3,

Precision in calculating the bulk dennty would requm a correction
for the difference of the weight of the wire in air and in water, However,
the error is negligible with thread or a 28-gauge wire.

Using clods 23 small as 40 g oven-dry weight and weighing to 10 mg
gives a suandard deviation in the bulk density with 25 replications of a
single measurement of 0.07 g cm™? (Hartge, 1965). This caa be reduced
by using larger ciods or by weighing to 1 mg or both. Obviously, using
a greater number of samples for a determination would also reduce the
standard deviation.

Several other substances have been used to seal the clod against water,
inciuding paraffin, rubber, wax mixtures, and oils.

13-5 RADIATION METHODS
13-5.1 Iatrodection
The transmission of gamma radistion through soil or scattering within
soil varies with soil properties, inciuding bulk density. By suitable cali-

bration, measurements of either transmission or scarering of gamma
radistion can be used to estimate bulk density.

AR301282 "
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BULK DENSITY . 378

cording to the way it is handled in actual sampling If there is doubt, the
equipment should be checked for safery by a competent testing laboratory.

Since radiation transmitted from a source to a detector is dependent
on probe spacing or sample thickness, care must be exercised with the
two-probe sampler to assure that access holes are panillel and spaced

_—exactly a3 in the calibration.

Mintzer (1961) reported oompu.mons of the surface-density probe

- and the sand-cone method on four engineering projecis. He reported his

comparisons on hoth the wet and dry bulk-density bases. He used a

surface neutron meter for water content where the surface-densiry probe

was used. His results are summarized in Table 13-1.
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Standard Test Method for
Specific Gravity of Soils’
- This standand 8 imund sader twe firad deugnaton D 154, e fumber immadiately foliowing the desgraton indicstes the year of
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®

1. Scope

1.1 This test method covers detcrm:unon of the spectﬁc
gravity of soils by means of a pycnometer. When the soil is
composed of particles larger than the No. 4 (4.75-mm}) sieve,
the method outlined in Test Method C 127 shall be foliowed.
When the soil is composed of particles both larger and smaller
than the No. 4 sieve, the sample shall be separated on the
No. 4 sieve and the appropriate test method usaed on each
porntion. The specific gravity value for the soil shall be the
weighted average of the two values (Note 1), When the specific
gravity value is to be used in calculations in connection with
the hydrometer portion of Method D 422, it is intended that
the specific gravity test be made oa that portion of the soil
which passes the No. 10 (2.00-mm) sieve.

Note | —The weighted average spexific gravity should be aalculated
using the following equation: .

1
o

1006, !m

where:

Gy = weighted average specific gravity of soils composed of
pamcies larger and smaller t.han the No. 4 (4 75-rnm)
sieve,

R, = percent of soil particles retained on the No. 4 sieve,

P, = percent of soil particles passing the No. 4 sieve,

G, = apparent specific gravity of soil particles retained on
the No. 4 sieve as determined by Test Method C 127,
and

G; = specific gravity of soil particles passing the No. 4 sieve
as determined by this test method.

1.2 The values nated in acceptable metric units are 1o be

regarded as the standard,

1.3 This siandard may involve hazardous materials, oper-
ations, and equipmeri. This standard does not purpon o
address all of the safesy problems associated with its use. It is
the responsibility of whoever uses this standard to consuit and
establish appropriate safery and health practices and deter-
mine the applicability of regulatory limitations prior to use.

- This tert method & under the jurisdiction of ASTM Commitier D=18 on Soil
and Rock and u the direct respoamibility of Subcommitee DIEO) ok Texture,
Pasuerty, and Deasity Charscurnms of Solls.

Current aition spproved Nov. 28, (943, Published fanuary 1984, Onginally

.-udublﬁ - 45, Lam previous sciion D 854 - 58 (1979),

2. Refereoced Documents

2.1 ASTM Siandards:

C 127 Test Method for Specific Gravity and Absorption of
Coarse Aggregate?

C 670 Practice for Preparing Precision Statements for Test
Methods for Construction Matenials®

D 422 Method for Particle-Size Analysis of Soils’

E 12 Definitions of Terms Relating to Density and Spec:ﬁc
Gravity of Solids, Liquids, and Gases*

3. Definition

3.1 specific gravity—the ratio of the mass of a uait volume
of a material at a stated temperature o the mass in zir of the
same volume of gas-free distilied water at a stated tempcramn
(per Definitions E {2),

4. Significance and Use

4.1 The specific gravity of a soil is used in almost every
equation expressing the phase relationship of air, water, and
solids in & given volume of material,

4.2 The term “solid particles,” as used in geotechnical
engineering, is typically assumed to mean natwgrally occurring
mineral particles that are not very soluble in wa =, Therefore,
the specific gravity of materials containing extraneous marter
{such as ¢cement, lime, etc.), water-soluble matter (such as
sodium chloride), and soils containing marter with a specific
gravity of less than one, typically require special treatment of
a2 qualified definition of specific gravity,

5. Apparatus ‘

5.1 Pycnometer—Either a volumetric flask having a capac-
ity of at lcast 100 mL or a stoppered bottle having a capacity
of at least 50 mL (Note 2). The stopper shall be of the same
matenial as the bottle, and of such size and shape that it can
be easily inserted to a fixed depth in the neck of the botle.
aod shall have a small hole through its center to permit the
emission of air and surplus water.

NoTt 2-=The use of cither the volumetric flask or the stoppered botue
is 5 maner of isdividual preference, but in general, the flask thould b
used when a larger mmple than cae be used in the soppered bottie #
pexded due o marimum graio s5ze of the sample.

¥ Annnal Book of ASTM Standards, Yol 04.02.
? 4nnns! Book of ASTM Siandgrds, Vol 04.08.
* Annual Book of ASTM Siandards, Vei 13.03.
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€ Des4
° T .2 Balance—Either 2 balance sensitive 10 0.01 g for use W' on an oven=dry basis shail be determined at the end of
with the volumetnc flask, or a balance sensitve 10 0.001 g the test by evaporating the waler in an Oven mantained at
foc use with the sioppered bottle. 230 £9°F (110 =£5°C) (Note 5). Samples of clay soils contais-
) ing their natural moisture content shall be dispersed in dg
¢. Calibration of Pycnometer lilled water before placing in the flask. using the dispe
6.1 The pycnometer shall be clezned, dried, weighed, and  equipment specified in Method D 422 (Note 6).
weight recorded. The pycnometer shall be filled with 1.3 Oven-Dried Samples—When an oven-dried sample is
dustilled water {Note 3) essentially at room temperature. The 10 be used, the sampie shall be dried for at least 12 b, or 10
weight of the pycnometer and water, WY, shall be determined ~ ©Onsiant weight, in an oven maintained a1 230 =5°F (110 =
recorded, A thermometer sha!l be inserted in the water  5°C) (Note 5), cooled in a desiccator, and weighed upon
and its temperature 7, determined 10 the nearest whole de-  Temoval from the desiccator. The sample shall then be soaked
in distilled water for at least 12 b,
NoTE 1—Keronne 5 8 better wettiSg 3§20t than water for most soils Note 3—Drying of certain il et 110°C oy bang about lon of
gad may be used 1n place of distilied water for oven-dried samples. moisture of compotition of kydration, and in such cases drying shall be
i . j done, if desired, in roduces! air prescure and at a lower emperature.
. 6.2 From the weight B, delern'{mad at the observed 1em- NoTE 6—The minimum volume of urry that can be prepared by the
uon of wre 7, 2 table of values of weights B/, shall be prepared dispcriing equipment mpecified in Method D 422 is such that 3 S00-mL
for & serics of temperaturss that are likely to prevail when  flask is needed a3 the pycoomener.
o et weights B are determined later (Note 4). These values of W,
shall be calculated as follows: s :]"’::“’:h -
: - - ity of water at 7o/density of water at 7, . ce the sampie in the pycoometer, taking care not to
£ odfe ¥, (at ;) = (desity of o/ 4 (Bdat T) —)w,) + W, loszany of the soil ip case the weight of the sampie has been
determined. Add distilled water to fill the volumetric flask
wherer about three-fourths full or the stoppersd bottle about half
B, = wc!g,ht o? pvcnometer and water, g full,
¢ ime #; = weight of pycnometer, g. . 8.2 Remove entrapped air by either of the following meth-
of the | 7, = observed temperature of water, *C, and ods: (7) subject the contents 10 & partial vacuum (air ;ressure
erature | 7. = any other desired temperature, ° C. not exceeding 100 mm Hg) or (2) boil gently for at least 10
I Note 4—This method provides a procadure that is most convenient  min while occasionally rolling the pycnometer to assist in the
for laboatories making many determinstions with the mme pycoomeier.  removal of the air. Subject the contents 1o reduced air pressure
1w squally spplicable 10 8 single determination. Bringing the pycnome1er ejther by connecting the pycnometar dirsctly to an aspirator
’ and contents to some designated emperature when weights Wa and W o0 wamyum pump, or by use of a bell jar. Some soils b
ae aken. requires considerable time. R i moch more convenient o - :. Lo A
r§ 1nd a table of weights B, for vasious tempenatures likely to prevail  Vi0KDUy when subjected to reduced air pressure. It will
when weights B are taken. It is imporuant that weights ¥, and W, be pecessary 1n those cases to reduce the air pressure at a sl
hpicel ¢ besed o0 water a1 the same temperature. Value for the relative deasity  Fate of 10 use a larger flask. Cool samples that are heated 10
ing | of water at temperatures from 13 10 30°C are pven in Tabie 1. room iemperature.
are, | ) - 8.3 Fill the pycnometer with distilled water, clean the
natter I 7. Sampling outside and dry with a clean, dry cloth. Determine the weight
a3 as 7.1 The soil to be used in specific gravity test may coptain  Of the pycnometer and contents, W), and the temperature in
ni ific - its natural moisture or be oven-dried. The weight of the test  degrees Celsius, T, of the contents as described in Section 6.
enioc ;  sarmple on an oven-dry basis shall be at least 25 g when the 5
i volumetric flask is to be used. and at least 10 g when the 9. Cakulation and Report
| l stoppered bottle is to be used. §.1 Calculate the specific gravity of the soil, based on water
7.2 Samples Contgining Natural Moisture—When the a1 a temperature 7, as follows:
. ’ sample contains its natural rmoisture, the weight of the soil, Specific gravity, T/ T, = WAW, + (W, - W,)]
i sity where:
> me’  TABLE 1 Relstve Deculty of Water and Conversion Facke K For W, = weight of sample of ovep-dry soil, g.
it can Various Tempersiures W, = weight of pycnometer filled with water at temperature
bottle. Temperatre, Raigwve Derwrry Correcauon T, (Nowe 7), 8.
u the °c o W o W, = weight of pycnometer filled with water and soil at
: 18 0.9585244 1.0004 temperature 7, g, and
4 boctk | o sompid hpees 7. = temperature of the contents of the pycnometer when
o b n C.osac233 0.99%¢ weight W, was determined, * C.
x FE, 2 fpidbedid o NOTE 7—This value shall be taken from the table of values of W..
' 7 09871298 o991 prepared io sccordance with 6.2, for the temperature prevailing when
25 0970770 0.9989 weight W), was taken.
s Sosesist one 9.2 Unless otherwise required, specific gravity values re-
28 o 992457 0.9900 portad shall be besed on water at 20°C. The value based
;’: 5 54761 g-;’: water at 20°C shall be calculated from the value based .

water at the observed iemperature T, as follows:
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Spocific gravity, To/20C = K x specific gravity, T/ 7.
where:
X = 3 aumber found by dividing the n:lanve densxty of
water at temperature T, by the relative density of water
. at 20°C. Values for a range of 1emperatures are given
~ in Table |.

9.3 When it is desired to report the specific gravity value
based on water at 4°C, such 1 specific gravity value may be
calculated by multiplying the specific gravity value at tem-
perature T, by the relative density of water at temperature
7,

9.4 Wbeamypomonothconpna!nmp!eofsodu

eliminated in the preparation of the test sample, the portion
on which the test has been made shall be reporied.

10. Precision and Bias

10.1 Criteris for judging the acceptability of specific gravity
test results obtained by this test method on material passing

wﬂb D854

the No. 4 (4 75-mrm) sieve are pven as follows (Note 8):

ACTCPUIbE
Standard Rangs of Two Re.

Maemlnﬂ? Indea
Liad Deviauow’ alts (peroent of

mear
Singie-cperaior prevision:
Cobeuve wils 0.021 0.06
Noscobesi ve 10l ’ .
Mulrishoratory precision:
Cohemve 0ils 0.056 0.5¢
Noscobenve 0ils ’ .

4 Thexe asmbers reprosent. respecuvely, the (15) and (D2S) kisuts e deacriiagd
in Pracoce C 670.

# Criwrria lor amigning standard deviztion values for noa-cohenve 0ils are na
availabie st the prearst me.

Notz 3—The figures given in Column 2 are the stiandard devistions
that Save been found 10 be approprisie for the materials described 15
Columa 1. The figures given ia Columa I are the limnits that should no
uwwmwmmmmdmmm
conducted et

The Amerccan Sacigty for Testreg and Marerialy taks 1o poslion reapectng the validty of sny pfert rigIts Meertid it CONNECHION
with ary Qern mentioned in this stancerd. Users of this Stancerd sre sxprecsly Sovieed Nl Seternindiion of the valioty of sny such
PrOrY rigita, arxt v rigk of rininQemet of SUCH FIQPTS, &Y eNDrwly e Own MSDONSIRY .,

This stancerd is subect I revision St sy Bme by e rexponsibie technical cormmittee orxd s be reviewsd svery five yesrs and

 rxl revisec, ity reaporoved or witisrwwn, Your Cormemerts are invited alther 1o revwion of this staendert or Ky s0ditoned stancerty

ang ghoukd be sddragsed 1o ASTM Hesdquarters. Your commerts will receive cirshul conssderstion &t & mesting of the responidie

fechnical commites, which you mey Sitend. ¥ you leel Ihet your Commerks hve 1t received & feir heearing you should maks your
et known 1© the ASTM Committes on Starcierc, 1916 Aece S1., Philsceiiug. PA TRTDAL
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U.S. Envirommental Protection Agency SAS Number

CLP Sample Management Office : S | ] .
209 Madison Street, Alexandria, VA 22313 . . ] , - . .
Phone: (703) 557-24%0 or FTS 557-2490 A

SPECTAL ANALYTICAL SERVICES
Regional Request

{X¥] Regional Transmittal [ ] Telephone Request

A. EPA Region and Client: EPA Region III/CH2M HILL _
B. Regional Representative: Colleen K. Wallihg

C. Telephone Number: (301) 266-9180

D. Date of Reguest:

E. Site Name: Raymark Site, Montgomery County, PA

Please provide below a description of your request for Special -
Analytical Services under the Contract Laboratory Program. In order to
nost efficiently obtain laboratory capability for your request, please
address the following considerations, if applicable., Incomplete or '
erroneous information may result in delay in the processing of your .
request. Please continue response on additional sheets, or attach
supplementary information as needed.

1. Description of analytical service reguested:

Analyze 4 s0il sanmples for cation-exchange capacity (sodium
acetate) using Test Method 9081 followed by CLP metals analysis
for sodium acetate according to most recent CLP SOW. Duplicate
samples and agqueous blank samples for cation-exchange capacity
(sodium acetate) analysis are not applicable.. Method is
attached.

2. Definition and number of work units involved (specify whether whole
sanples or fractions; whether organics or inorganics; whether
agueous or scil and sediments; and whether low, medium, or high
concentration):

Analyze 4 low concentration soil samples for cation-exchange
capacity (sodium acetate) using Test Method 9081 from EPA Test
Methods for Evaluating Solid Waste (SW846), 3rd Ed., November,
1986 followed by CLP netals analysis for sodium according to the
most recent CLP SOW for inorganics analysis.

3. Purpcse of Analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.): -

Superfund RI/FS.

ARR301238




®

5.
I
'®
?

9.

Estimated date(s) of collection:

Estimated date(s) ‘and method of shipment:

Samples shipped by overnight courier.

‘Approximate number of days results requlred after lab receipt of

samples:

Results of analyses are requested forty (40) days after receipt of
samples by the laboratory.

Analytical protocel required (attach copy if other than protocol
currently used . in this program):

Analyze all samples using Test Method 2081 found on pages 2081-1
to 9081-4 in "EPA Test Methods for Evaluating Solid Waste
(swg46}", 3rd Ed., November 1986 followed by CLP metals analysis
for sodium acetate according to most recent CLP SOW for
Inorganics Analysis.. Method attached.

Special technical instructions (if outside protocol requirements,
specify compound names, CAS numbers, detentlon llmlts, etc.):

Samples must be analyzed w1th1n 30 days from the date of
collection.

Standardize equipment according to manufacturer’s instructions.
Detection limit must be 5 ug/kg or less.

Analytical results (if known, specify format for data sheets, QA/QC
reports, Chain-of-Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

Test procedures and specific insrument used must be clearly
identified. Bench records tabulating order of calibration of
standards, lab blanks, samples, lab contrecl standards, spikes,
duplicates, etc., with resulting output on concentration readout
must be provided along with worksheets used to calculate results.
Specify the organic compound used to prepare the standards and
spikes. A photocopy of the instrument readout, i.e., stripcharts,
printer, tapes, etc., must be included. Results are to be
recorded in ug/kg dry weight. Records of analysis and
calculations must be legible and sufficient to recalculate all
concentrations. EPA QC reference samples, or any other reference
sample or identical calibration verification, must be identified
as to source, lot number, and sample number. Corresponding "true"
or target values and associated 95% confidence limits for
analytical results must be prov1ded for all reference samples
used. . : -

Data package must include: all raw data, all instrument and/or
equipment calibration results, calculations, duplicate results,
chaln—of-custody forms, SAS request forms, SAS packing llsts, copy
of airbill(s), and copies of analyst’s logbooks (ﬁi?Fe%}?y




analyst) with date and time of sample preparation and analysis.

The cover page and all sample report forms MUST be labelled with

the complete EPA sample number as it appears on the chain-of .
custody and CLP paperwork. The case narrative must document all
problems encountered and the subseguent resolutions.

10. Other (use additional sheets or attached supplementary information,
as heeded):

The awarded laboratory is responsible for meeting all requirements
as specified in this client reguest. Any changes in method(s) or
other specifications must be approved by Region III prior to the
award. If these stipulations are not met, Region III will
recommend review for liguidation damages.

11. Name of sampling/shipping contact:
Tom McLaughlin Phone: (703) 471-6405 o

12. Data Reguirements
Prescision Linmits

Parameter Detection Limit {(+/- % or.conc.)
Sodium Acetate 5 ug/kg Not Applicable
13. QC Regquirements
Limits . .
Audits Reguired Frequency of Audits (+/- % or conc.)

All laboratory QA/QC requirements must be performed and reported as
specified in the CLP SOW for Inorganics Analysis (10/86). The
procedures, frequencies and acceptance criteria used shall be the same
as specified in the SOW. '

14. action Required if Limits are Exceeded:

Contact Colleen K. Walling, USEPA and Tom Mclaughlin, CH2M HILL.

15. Request Prepared by: Laura Gavin/CH2M HILL . . . = _ =

Date: February 8, 1950

16. Request reviewed by:
Date:

Please return this regquest to the Sample Management Office as soon as
possible to expedite processing of your request for special analytical
services. Should you have any gquestions or need any assistance, please
contact your Regional representative at the Sample Management Office.

0
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METHOD 9081

CATION-EXCHANGE CAPACITY OF SOILS (SODIUM ACETATE)

1.0 SCOPE AND APPLICATION

1.1 Method 9081 is applicable to most soils, including calcareous and
noncalcareous soils. The method of cation-exchange capacity by summation
(Chapman, 1965, p. 900; see Paragraph 10.1) should be employed for distinctly
acid soils.

2.0 SUMMARY OF METHOD

2.1 The soil sample Is mixed with an excess of sodium acetate solution,
resulting in an exchange of the added sodium cations for the matrix cations.
Subsequently, the sample 1{s washed with 1isopropyl alcohol. An ammonium
acetate solution is then added, which replaces the adsorbed sodium with
ammonium. The concentration of displaced sodium {s then determined by atomic
absorption, emission spectroscopy, or an equivalent means.

3.0 INTERFERENCES

3.1 Interferences can occur during analysis of the extract for sodium
content. Thoroughly investigate the chosen analytical method for potential
interferences.

4.0 APPARATUS AND MATERIALS
4.1 Centrifuge tube and stopper: 50-mL, round-bottom, narrow neck.
4.2 Méchanica1 shaker.

4,3 Volumetric flask: 100-mL.

5.0 REAGENTS

5.1 . Sodium acetate {NaOAc), 1.0 N: Dissolve 136 g of NaCpH202+3H70 1n
water and dilute it to 1,000 mL., The pH of this solution shoulﬁ Ee 8.2.
needed, add a few drops of acetic acid or NaOH solution to bring the reaction
of the solution to pH 8.2.

5.2 Ammonium acetate (NH4OAc). 1 N: Dilute 114 mL of glacial acetic
acid (99.5%) with water to a volume of approximately 1 liter. Then add 138 mL
of concentrated ammonium hydroxide (NHsOH) and add water to obtain a volume of
about 1,980 mL. Check the pH of the resulting solution, add more NHa0H, as
n?eged to obtain a pH of 7, and dilute the solution to a volume of 2 liters
with water.

Revision

Date Septe ﬁEer 1986
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5.3 1Isopropyl alcohol: 99%,

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 All samples must be coliected using a sampling plan that addresses
the considerations discussed in Chapter Nine of this manual.

7.0 PROCEDURE

7.1 MWeigh 4 g of medium- or fine-textured soil or 6 g of toarse-textured
soil and transfer the sample to a 50-ml, round-bottom, narrow-neck centrifuge
tube, (A fine soil has D50% of the particles €0.074 mm, medium soil has D50%
20.425 mm, while a coarse soil has more than 50% of {ts particles »2 mm,

7.2 Add 33 mL of 1.0 N NaQAc solution, stopper the tube, shake it in a
mechanical shaker for 5 min, and centrifuge it until the supernatant liquid is
clear.

7.3 Decant the liquid, and repeat Paragraph 7.2 three more times.

7.4 Add 33 mL of 99% isopropyl alcohol, stopper the tube, shake it in a
mechanical shaker for 5 min, and centrifuge it until the supernatant liquid is
clear.

7.5 Repeat the procedure described in Paragraph 7.4 two more times,

7.6 Add 33 mL of NH40Ac solution, stopper the tube, shake it in a
mechanical shaker for 5 min, and centrifuge it until the supernatant liquid is
clear. Decant the washing into a 100-mL volumetric flask.

7.7 Repeat the procedure described in Paragraph 7.6 two more times.

7.8 Dilute the combined washing to the 100-mL mark with ammonium acetate
solution and determine the sodium concentration by atomic absorption, emission
spectroscopy, or an equivalent method.

B.0 QUALITY CONTROL

8.1 A1l quality control data should be maintained and available for easy
reference or inspection.

8.2 Employ a minimum of one blank per sample batch to determine if
contamination or any memory effects are occurring.

8.3 Materials of known cation-exchange capacity must be routinely
analyzed.

9081 - 2

Revision 0
Date September 1986
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9.0 METHOD PERFORMANCE
9.1 No data pro#ided.

10.0 REFERENCES

10.1 This method is based on Chapman, H.D., "Cation-exchange Capacity,™
PP. 891-900, in C.A. Black (ed.), Method of Soil Analysis, Part 2: Chemical
and Microbiological Properties, Am. Soc. Agron., Madison, Wisconsin (1965).

- 9081 -3
Revision 0
Date September 1986
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U.S. Environmental Protection Agency SAS Number
CLP Sample Management Office o ! ]
209 Madison Street, Alexandria, VA 22313

Phone: (703) 557- 2490 or FTS 557 -2490

SPECIAL ANALYTICAIL SERVICES
Regional Request

[X] Regional Transmittal = .= _ . . . [ 1 Telephone Request

A. EPA Region and Client: EPA Region III/CH2M HILL
B. Regional Representative: Colleen K. Walling

C. Telephone Number: .(301) 266-9180 e
D. Date of Request:

E. Site Name: Raymark Site, Montgomery County, PA

Please provide below a description of your request for Special _ .
Analytical Services under the Contract Laboratory Program. In order to
most efficiently obtain laboratory capability for your request, please
address the following considerations, if applicable. Incomplete or
erroneous information may result in delay in the processing of your
request. Please continue response on addltlonal sheets, or attach
supplementary information as needed. . . . __ L :

1.. .Description of analytical service requested:

Analyze 5 soil samples for leachability of metals in soil by "ASTM
Shake Extraction of Sclid Waste With Water", Method Designation D
3987-85 followed by CLP metals analysis according to most recent
CLP SOW. Agueocus blank samples for soil leachability analysis are
not applicable. Method is attached.

2. Definition and number of work units involved (specify whether whole
samples or fractions; whether organics or incrganics; whether
agqueous or soil and sediments; and whether low, medium, or high
concentration):

AnalyZe 4 soil samples and 1 duplicate sample for leachability
using ASTM Method Designation D 3987 - 85 followed by CLP metals

- analysis according to the most recent CLP SOW. Samples will be
low level concentration. Method is attached.

"3. Purpose of Analysis (specify whether Superfund'(Remedial or ...

Enforcement), RCRA, NPDES, ETC.):

Superfund RI/FS.

4. Estimated date(s) of collection: ' AEAN




Estimated date(s) and method of shipment: .

Samples shipped by overnight courier.

Approximate number of days results requlred after lab receipt of
sanples: .
Results of analyses are requested forty (40) days after receipt of
samples by the laboratory.

Analytical protocol required (attach copy if other than protocol
currently used in this program):

Analyze all samples using ASTM Method Designation D 3987 - 85
followed by CLP metals analysis according to most recent SOW.
Method attached.

Special technical instructions (if outside. protocol reguirements,
specify compound names, CAS numbers, detention limits, etc.):

Samples must be analyzed within 6 months days from the date of
collection.

Standardize equipment according to manufacturer’s. instructions.
Detection limit according to most recent SOW or less.

Analytical results (if known, specify format for. data sheets, QA/QC
reports, Chain-of-Custody documentation, ete.). If not completed,
format of results will be left to program discretion.

Test procedures and specific insrument used must be clearly
identified. Bench records tabulating order of calibration of
standards, lab blanks, samples, lab control standards, spikes,
duplicates, etc., with resulting output on concentration readout
must be provided along with worksheets used to calculate results.
Specify the organic compound used to prepare the standards and
spikes. A photocopy of the instrument readout, i.e., stripcharts,
printer, tapes, etc., must be included. Results are to be
recorded in ug/kg dry weight. Records of analysis and
calculations must be legible and sufficient to recalculate all
concentrations. EPA QC reference samples, or any other reference
sanple or identical calibration verification, must be identified
as to source, lot number, and sample number. Corresponding "“true"
or target values and associated 95% confidence limits for
analytical results must be provided for all reference samples
used,

Data package must include: all raw data, all instrument and/or
equipment calibration results, calculations, duplicate results,
chain-of-custody forms, SAS regquest forms, SAS packing lists, copy

of airbill(s), and copies of analyst’s logbooks (signed by .
analyst) with date and time of sample preparation and analysis.

The cover page and all sample report forms MUgT? ﬁ 1led with
the complete EPA sample number as it appears éﬁé p-of ~

AR 3012906




custody and CLP papérwork. -The case narrative must document all
problems encountered and the subsequent resolutions.

10. Other (use additional sheets or attached supplementary information,
as needed):

The awarded laboratory is responsible for meeting all requirements
as specified in this client request. Any changes in method(s) or
other specifications must be approved by Region III prior to the
award. If these stipulations are not met, Region III will
recommend review for liquidation damages.
11. Name of sampling/shipping contact:
Tom McLaughlin - Phone: (703) 471-6405
12. Data Reguirements
Prescision Limits
Parameter ... . . Detection Limit (+/- % or conc.)

Metals ‘ CLP SOW (10/86) +/- 20 %

13. QC Regquirements

N . . Limits
Audits Reguired. . Frequency of -Audits {(+/- % or conc.)
All laboratory QA/QC reguirements must be performed and reported as
specified in the CLP SOW for.Inorganics Analy51s {10/86)}. The
procedures, frequenc1es and acceptéance criteria used shall be the same
as specified in the SOW.
14. Action Required if Limits are Exceeded:

Contact Colleen K. Walling, USEPA and Tom McLaughlin, CH2M HILL.

15. Request Prepared by: Laura Gavin/CH2M HILL

Date: February 8, 1990

16. Reguest reviewed by:
Date:
Please return thlé'request'td'the Sample Management Office as soon as

p0551b1e to expedite processing of your request for special analytical
services. Should you have any questions or need any assistance, please

"contact your Regional representative at the Sample Management Office.
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qm}) Designation: D 3987 - 85

Standard Test Method for

Shake Extraction of Solid Waste with Water'

Ths standand is soued under the fixed demgnation D 3987, the pumber immediately followang the designavuon indicates the year of
ongnyl adopoon or, in the casc of revinon. the yexr of It revition. A sumber 10 parenthesss indicates the year of last reapproval, A
superseipt epaion (¢) mndicates an editonal change since the last revision or reapproval.

1. Scope

1.1 This test method covers a procedure for leaching of
solid waste to obuip an aqueous solution to be used to
determine the materials leached under the specified testing
conditions.

1.2 This test method provides for the shaking of a known
weight of waste with water of specified composition and the
separation of the agueous phase for analysis.

1.3 This standard may involve hazardous materials, oper-
ations, and equipment. This standard does not purport to
address all of the safety problems associated with its use. It is
the responsibility of whoever uses this standard to consult and
establish appropriate safety and health practices and deter-
mine the applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Swuandards: .

C 471 Method for Chemical Analysis of Gypsum and
Gypsum Products® -

D 75 Practice for Sampling Aggregates®

D420 Practice for Investigating and Sampling Soil and
Rock for Engineering

D 112¢ Definitions of Terms Relating to Water*

D 1193 Specification for Reagent Water*

D2216 Method for Laboratory Determination of Water
(Mozsmre) Content of Soil, Rock, and Soil-Aggregate
Mixtures®

D 2234 Method for Collection of a Gross Sample of Coal®

D 3370 Practices for Sampling Water*

E 122 Practice for Choice of Sample Size to Estimate the
Average Quality of a Lot or Process®

3. Definitions

3.1 For definitions of terms used in this test method, see
Definitions D 1129,

4. Significance and Use

4.1 This test method is intended as a rapid means for
obtaining an extract of solid waste. The extract may be usad
10 estimate the release of certain constituents of the solid

' This tee method i under the jurisdicion of Commines D34 on Waste
Daspont] and is the direct regponsibility of Subcomminter D34.02 on Extraction
20d Leshate Testing.

Current edition approved Oct 21, 1585, Poblished March 1986, Originally
publizhed a5 D 3987 - 81, Lax previous edition D 3927 - 81,

2 Anrunt Book of ASTM Stardards, Vol 04.01.

3 Annus! Book of ASTM Standards, Yol 04.08,

* Annual Book of ASTM Standards, Vol 11.01,

3 Anmua! Book of ASTM Standards. Vol 05.05,

$ Anrual Book of ASTM Standards, Vol 14.02.

waste under the laboratory conditions described in this
procedure.

4.2 This test mcthod is :no: intended to provide an extract
that is representative of the actual leachate produced from a
solid waste in the field or to produce extracts 1o be used as
the sole basis of engineering design.

4.3 This test method is not intended to simulate site-
specific leaching conditions. It has not been demonstrated to
simulate actual disposal site leaching conditions.

4.4 The intent of this test method is that the final pH of
the extract reflect the interaction of the extractant with the
buffering capacity of the solid waste.

4.5 The intent of this test method is that the water
extraction simulate conditions where the solid waste is the
dominant factor in determining the pH of the extract.

4.6 The test method produces an extract that is amenable
to the determination of both major and minor constituents.
When minor constituents are being determined, it is espe-
cially important that precautions are taken in sample storage
and handling to avoid possible contamination of the
ples.

4,7 This test method has been tested to determi
applicability to certain inédrganic components in the solid
waste. The test method has not been tested for applicability
to organic substances and volatile matter (see 5.3).

4.8 The agitation technique, rate, and liquid-to-solid ratio
specified in the procedure may not be suitable for extracting
all types of solid wastes. (See Sections 7, 8, and the discussion
in Appendix X1.)

5. Appar#tus

5.1 Agitation Equiprnent, of any type that rotates about a
central axis at a rate of 29 r/min, Fig. 1. (See discussion of

" agitation in Appendix X1.)

24

5.2 Membrane Filiter Assembly—A borosilicate glass or
stainless steel funpel with a flat, fritted base of the same
material and membrane filters,

5.3 Comainers, round, wide-mouth, of a composition
suitable to the nature of the solid waste and the analyses to
be performed, and constructed of materials that will not
allow sorption of constituents of interest. One-gallon {or 4.L)
containers should be used with 140.g samiples and '%-gallon
(or 2-L) containers with 70-g samples. Multiples of these
sizes may be used for larger samples. The containers should
be of the same approximate geometry as the 2-1 apd 4L
bottles. These sizes were selected to establish suitable geom-
etry and provide that the sample plus liquid would occupy
approximately 80 to 90 % of the container. Containers
have a watertight closure. Containers for samples where p
may be relcased should be provided with a venting mecha-
nism. (Note that the venting of the container bas the

ARS0 12938




FIG. 1 Extractor

potential 1o affect the concentration of volatile extracts in the
extract.) Containers should be cleaned in a manner consis-
trat with the analyses 10 be performed.

& Resgents _

6.1 _Purz‘zy of Reagents—Reagent grade chemicals shall be
wed in all tests. Unless otherwise indicated, it is intended
that all reagents shall conform to the specifications of the
Amefican Chemical Society, where such specifications are
iailable” Other grades may be used, provided it is first
&oerizined that the reagent is of sufficiently high purity to

[N S I s

|

Ta

herni American Chemical Society Specificauons.”™ Am. Chem-
Washington, DC, For suggestions on the testing of reagents nod listed by
A0 Chemical Society, see "Reagent Chemicals and Standards.™ by
. Van Nostrand Ce., Inc., New York, NY. and the ~United States

frif

permit its use without lessening the accuracy of the determi-
pation.

6.2 Purity of Water—Unless otherwise indicated, refer-
ences to water shall be understood to mean Type IV reagent

_ water at 18 to 27°C (Specification D 1193). The method by
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which the Type IV water is prepared, that is, distillation, ion
exchange, reverse osmosis, electrodialysis, should remain
constant throughout testing.

7. Sampling

7.1 Obtain a representative sample of the solid waste to be
tested using ASTM sampie methods developed for the

* sparific industry where available. (See Practices D 75 and

D 420 and Method D 2234.) .
7.2 Where no specific methods are available, sampling
methodoleogy for materials of similar physical form shall be

used HR301299
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7.3 A minimum sample of 5000 g shall be sent to the
laboratory (see Practice E 122).

7.4 It is important that the sample of the solid waste be
representative with respect to surface area, as variations in
surface area would directly affect the leaching characteristics
of the sample, Solid waste samples should contain a repre-
sentatve distribution of particles sizes.

7.5 Keep samples in closed containers appropriate to the
sample type prior 10 the extraction in order to prevent
sample contamination or constituent loss. Where it is desired
to extract biologically or chemnically active samples in their
cxisting state, store the samples at 4°C (Practices D 3370) and
start the extraction within 8 h. Where it is desired to extract
such samples in a state representative of the resuits of
biological or chemical activities, the samples may be specifi-
cally handied 1o simulate such activites. Record the storage
conditions and handling procedures in the report.

8. Sample Preparation

8.1 For free-flowing particulate solid wastes, obtain a
sarnple of the a2pproximate size required in the test by
quartering the sample (Section 7) received for testing on an
impermeable shest of glazed paper, oil cloth, or other flexible
material as follows:

8.1.1 Empty the sample container into the center of the
shest.

8.1.2 Flatten out the ﬁmplc gently with a suitable
straightedge untl it is spread uniformly o a depth at least
twice the maximum particle diameter particle size.

2.1.3 Remix the sample by iifing a corner of the sheet
and drawing it across, low down, to the opposite cornerin a
manner that the material is made to roll over and over and
does not merely slide along. Continue operation with each
corner, promdmg in a clockwxsc direction. Repeat this
operation en mes.

8.1.4 Lift all four corners of the sheet towards the center
and holding all four corners together, raise the entire sheet
into the air to form a pocket for the sample.

8.1.5 Repeat 8.1.2.

8.1.6 With a straightedge at least as long as the flattened
mound of sample (such as 2 thin-edged yard stick), gently
divide the sample into quarters. An effort should be made to
avoid using pressure on the straightedge sufficient to cause
damage 10 the particles.

8.1.7 Discard alternate quarters.

8.1.8 If further reduction of sample size is necessary,
repeat 8.1.3 through 8.1.7. A minimurn sample size of 70 g is
recommended for each extraction. Additional samples
should be provided for determination of solids content. If
smaller samples are used in the test, report this fact.

8.2 For field-cored solid wastes or castings produced in
the laboratory, cut a representative section weighing approx-
imately 70 or 140 g for testing, plus samples for determina-
tion of solids content. Shape the sample so that the leaching
solution will cover the material to be lsached.

8.3 For fluid solid wastes, mix thoroughly in a manner
that doss not incomorate air 1o assure uniformity before
withdrawing a 70 or 140 g sample for test. Take samples for
determinauon of solids content at the same time as the test
samples,

9. Procedure

9.1 Record the physical description of the sample to .

tested including particle size so far as it is known.

9.2 Solids Content—Determine the solids content of sep-
arate portions of the sampie 2s follows:

9.2.1 Dry to constant weight two dishes or pans of size
suitable to the solid waste being tested at 104 = 2°C. Cool in
a desiccator and weigh. Record the vaiue to = 0.1 g

9.2.2 Put an appropriately sized portion of sample of the
solid waste to be tested into each pan. Scale the weight used
1o the physical form of the solid waste tested. Use a
minimum of 50 g but use larger samples where particles
larger than 10-mm in average diameter are being tested.
Weigh. Record the weight 10 + 0.1 g.

9.2.3 Dry 16 1o 20 h a1 104 = 2*°C. Certain’ solid wastes,
such as scrubber siudges, may contain compounds that are
subject to caicination at the specified drying temperature.
Dry these compounds at lower temperatures. For example,
gypsum may be successfully dried at 45°C (Method C 471}
and CaSO,-1/2H.0 wastes at 85°C. Record the actual
temperature and time of the drying period.

9.2.4 Cool 10 room temperature in a desiccator and
reweigh. Record the weight to = 0.1 g.

9.3 Shake Procedure—Weigh or tare the container to be
used in the shake test to the nearest or within | g.

9.4 Add 1o the container approximately 70 g of solid
waste (Section 8) and determine and record the weight of
sample used to ¥z g. If weights other than 70 g are used, pote
in the report.

8.5 Add to the container a volume of test water (6.2) &q
in millilitres to 20 times the weight in grams of the sample
used in 9.4, See discussion of dilution ratio in Appendix
(Example: 70 g sample = 1400 mL water).

9.6 Agitate continuously for 18 + 0.25 b at 18 10 27°C.

9.7 Opcn the container. Observe and record any physical
changes in the sample and leaching solution.

9.8 Let the sample settle for 5 min; then separate the bulk
of the agqueous phase from the solid phase by decantation,
centrifugation, or filtration through a coarse filter paper as
appropriate. Then vacuum or pressure filter the liquid
through a 0.45-um filter. If the separation method results io
prolonged filtering titne, an 8-um filter or other device may
be used. Record any deviations in the report.

9.9 The filtrate obtained in 9.8 is the extract mentioned

‘elsewhere in this test method. Measure the pH of the extract

immediately, then preserve the extract in 2 manner consis
tent with the chemical analysis or biological testing proct-
dures to be performed (Practices D 3370). If sufficient liquid
phase is not available for the analyses, so indicate in the
report and do not continue the procedure; or alternatively,
perform the extraction procsdure on additional samples of
the solid waste to obtain sufficient liquid phase. Where phase
separation occurs during the storage of the extract, appro-
priate mixing should be used to ensure the homogeneity of
the extract prior to its use in such analysis or testing.

9.10 Analyze the extract for specific constituents or propy
eriies or use the ‘extract for biological testing procedun:s
desired usmg appropriate ASTM standard methods. Where
no appropriate ASTM methods exist. other methods may be
used and recorded in the report. Y
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10. Calculation

10.1 Calculate the solids content of the individual samples
from the data obtained in 9.2 as follows:
S=A/B
where: . : s
A = weight in grams of sample after drying,
B = original weight in grams of sample, and
5 = solid content, g/g.

Average the two values obtained. Record as the sohds
content.

11. Report

11.1 The report shall include the following:

11.i.1 Source of the solid waste, date of samphng, and
sample preservation used,

11.1.2 Description of the solid waste mciudmg physical
characteristics and particle size, if known (9.1),

11.1.3 Solids content {9.2) (see Method D 2216),

11.1.4 Sample weight if other than 70 g,

11.1.5 Drying time and tcmpcraturc if other than 16 10 20

h at 104 = 2°C,

11.1.6 pH and results of specific analyses ealculated in
appropriate units. State analytical procedures used, and filter
used if other than 0.45 um, S ,

11.1.7 Observation of changes in test material or leaching
solution recorded in 9.8.

11.1.8 Date leach testing started, preservation used for

" extract, and date of analysis.

12. Precision and Bias
12.1 No information is presently available as o the
precision or bias of the analysis of specific constituents in the

- extract. It is recommended that users of this test method
validate the applicability of their chosen methods of detec-
- tion by spiking portions of the extract, before using these test

methods for the analysis of the extract,

12.2 Based on a collaborative series of tests on five solid
wastes including fly ash, cutting waste, aluminum industry
waste, foundry waste, and non-ferrous foundry waste, the
gverall precision of this test method was improved. The
above data was presented at the second ASTM D-34 Solid
Waste Symposium.?

12.3 The precision of this test method may vary de-
pending on the solid waste being tested and on the element
being extracted.

12.4 Determination of the bias of this test ymethod is not
possible, as no standard reference material exists,

¥ A copy of this paper “Stazistical Analysis and Description of Factors Affecting
the ASTM Leaching Tet™ by Dr. Robert Paule can be obtined frum ASTM
Hesdquarters.

APPENDIX

X1. AGITATION TECHNIQUES AND RATE, AND LIQUID/SOLID RATIOS

X1.1 While a major effort relative to development of the
test method has been undertaken to determine the optimum
agitation rate, equipment, and liquid/solid ratios specified in
the test method, it is recognized that these variables may
significantly influence the results on certain solid wastes, and

that they may not be adequate for certain solid wastes, such

as monolithic, solidified, or organic wastes.
X1.2 The possible effects of varying the agitation tech-
nique and rate include degree of mixing, rate of release of

constituents, and particle abrasion effects. The precision of

- _the test method may also be influenced.

X 1.3 The possible effects of varying the dilution ratio
include degree of mixing, rate of release of copstituents (and
possible concentration effects, depending on availability),
and particle abrasion effects.

X1.4 Efforts are underway to develop test methods that
are more suitabie for use with organic, monpolithic, and
solidified wastes.

The Amaerican Society tor Testing and Materiais takee no pasition mapecting the validity of any patent rigitt axsected in Connection
with any item rmentioned it this stancard, Users of thit standierd a'e expraasly advised that oaterrination of the valicity of any such

patert rghts, and the rigk of infringement of sUCh Nghts, are antirely their Own rBIPONSibiity.

This standard i3 subiac! [0 revision at any time by the responsibie ChiCE COMmItee and must be reviewsd evry five years and
# not revized, either reapproved or withdrawr), Your comments are invited sither for revision ol this standard o for additionsl $tancards
AT $h0UKT be agdressed 10 ASTM HeedGQuartecs. Your comments will receive crreful corsicerstion & & rmeeting of the responsibie
techniCal comemittes, whvch you may attend. ¥ you fesl thit your commants have not raceived & fan heanng you should make youwr
views known (o the ASTM Committes on Standarcs, 1918 Race St., Philadsiphis. FA 19103,

AR50150H



UCS.
CLP Sample Managenmnent Office [ 1 _
209 Madison Street, Alexandria, VA 22313
Phone: (703) 557-2490 or FTS 557-2490

Environmental Protection Agency SAS Number | .

SPECIAL ANAILYTICAL SERVICES
Regional Regquest

[X] Regional Transmittal [ ] Telephone Regquest

A.
B.
C.
D.
E.

Date of Request:

EPA Region and Client: EPA Region III/CH2M HILL
Regional Representative: Colleen K. Walling

Telephone Number: (301) 266-9180

Site Name: Raymark Site, Montgomery County, PA

Please provide below a description of your request for Special

Analytical Services under the Contract Laboratory Program. In order to
most efficiently obtain laboratory capability for your request, please
address the following considerations, if applicable. Incomplete or
erroneous information may result in delay in the processing of your
request. Please continue response on additional sheets, or attach .
supplementary information as needed. o

1.

2.

Description of analytical service reguested:

Analyze 2 surface water samples and 1 blank samples for S=day
biological oxvgen demand (BODS) using EPA Method 405.1, chemical
oxygen demand (COD)} using EPA method 410.2, total suspended solids
(TSS) using EPA Method 160.3, total dissolved, solids (TDS) using
EPA Method 160.1, alkalinity using EPA Method 310.1, hardness
using EPA Method 130.2 and color using EPA Method 110.1. If COD
concentrations are mid or high range, use EPA Method 410.1 or
410.3, respectively. (All Methods are attached).

Definition and number of work units invelved (specify whether whole

samples or fractions; whether organics or inorganics; whether

agqueous or soil and sediments; and whether low, medium, or high

concentration):

Analyze 1 surface water samples, 1 surface water duplicate sanmple

and 1 field handling blank for 5-day biological oxygen demand

(BOD5) using EPA Method 405.1, chemical oxygen demand {COD) using

EPA method 410.2, total dissolved solids (TDS) using EPA Method
160.1, alkalinity using EPA Method 310.1, hardness using EPA

Method 130.2 and color using EPA Method 110.1. Concentrations are
low for all parameters. If COD concentrations are mid or high .
range, use EPA Method 410.1 or 410.3, respectively. EPA Methods

are found in the "EPA Methods for the Chemical aAnalysis of Water

and Wastes, EPA-600/4-79-020, March 1983". AR30 {302




3. Purpose of Analysis (specify whether. Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.): ' ’

. Superfund RI/FS TSt L

4. Estimated date(s) of collectionf

5. Estimated date(s) and method of shipment:

Samples shipped by overnight courier.

6. Approximate number of days results required after lab receipt of
samples: - :

Results of analyses are requested forty (40) days after receipt of
samples by the laboratory.
7. Analytical protocol required (attach copy if other than proteccol

currently used in this program):

See attachments.

L

g 8. Special technical instructions (if outside protocel requirements,
specify compound names, CAS numbers, detention limits, etc.):

f Samples must bé analyzed within the following holding times:

BOD5 -A48 hours from date and time of collection

COD - 28 days from date of colléection

TSS -~ 7-days from date of collection’

TDS - 7 days from date of collection

Alkalinity - 14 days from date of collection

Hardness - 6 months from date of collection

Color - 48 hours from the date and time of collection

Perform duplicate analysis on one in every 20 samples or fraction
thereof. Standardize egquipment according to manufacturer’s
instructions. Check pH with wide range pH paper. If pH > 2 for
COD and hardness samples, contact CRL for instructions. Detection
limits for all compounds must be as specified in # 12 of this SAS
Reguest, or lower. Qualify results where suspended solids content
may affect accuracy. ,

9. Analytical results (if known, specify format for data sheets, QA/QC

reports, Chain-of-Custody documentation, etc.). If not completed,

format of results will be left to program discretion. )
AR301303




Test procedures and specific instrument used must be clearly
identified. Bench records tabulating order of calibration of
standards, lab blanks, samples, lab control standards, spikes,
duplicates, etc., with resulting output on concentration readout
nust be provided along with worksheets used to calculate results.
Specify the organic compound used to prepare the standards and
spikes. A photocopy of the instrument readout, i.e., stripcharts,
printer, tapes, etc., must be included. Results are to be
recorded in mg/l. Records of analysis .and calculations must be
legible and sufficient to recalculate all concentrations. EPA QC
reference samples, or any other reference sample or identical
calibration verification, must be identified as to source, lot
number, and sample number. Corresponding “true" or target values
and associated 95% confidence limits for. analytical results must
be provided for all reference samples used. - )

Data package must include: all raw data, all instrument and/or
equipmentcalibrationresults,calcutlations,blankresults, duplicate
results chain-~-of-custody forms, SAS request forms, SAS logbooks
(signed by analyst) with date and time of sanmple preparation and
analysis.

The cover page and all sanple report forms MUST be labelled with
the complete EPA sample number as it appears on the
chain-of-custody and CLP paperwork.

Laboratory spike samples are not applicable for BOD5, COD, TDS,
alkalinity, hardness, and color analyses.

10. Other (use additional sheets or attached supplementary information,
as needed):

The awarded laboratory is responsible for meeting all requirements
as specified in this client regquest. Any changes in method(s) or
other specifications must be approved by Region III prior to the
award. If these stipulations are not met, Region III will
recommend review for liguidation damages.

11. Name of sampling/shipping contact:

Tom McLaughlin Phone: (703) 471-6405 o .

12. Data Reguirements

Precision Desired

Parameter - Detection Limit ‘ {(+/~- % or conc.)
BODS 5 mg/1 _ T 4/- 20 %

COD 5 mg/1 : +/- 20 %

TSS 10 mg/l +/= 20 %

TDS 10 mg/1 +/= 20 %
Alkalinity 10 mg/l _ +/- 2%‘§30 | 30
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Hardness - -10 mg/1 +/= 20 %
Color - A0 mg/1 ... Not applicable
13. QC Reguirements

) Limits
Audits Required Frequency of audits (+/- % or conc.)
All QA/QC requirements must be performed and reported as specified in
the CLP SOW for Organics Analysis {10/86). The procedures, frequencies
and acceptance criteria used shall be the same as specified in the SOW.

14. Action Reguired if Limits are Exceeded:

Contact Colleen K. Walling, USEPA and Tom McLaughlin, CH2M HILL.

15. Request Prepared by: Laura Gavin/CH2M HILL

Date: February 7, 1980

16. Request reviewed by:

Date: -
Please return this reguest to the Sample Management Office as soon as
possible to expedite processing of your request for special analytical

services, Should you have any gquestions or need any assistance, please
contact your Regional representative at the Sample Management Office.

RRSU1505




BIOCHEMICAL OXYGEN DEMAND
Method 405.1 (5 Days, 20°C)

STORET NO. 00310
Carbonaceous 80082

1.  Scopeand Application

1.1  The biochemical oxygen demand (BOD) test is used for determining the relative oxygen
requirements of municipal and industrial wastewaters. Application of the test to organic
waste discharges allows calculation of the effect of the discharges on the oxygen
resources of the receiving water. Data from BOD tests are used for the development of
engineering criteria for the design of wastewater treatment plants.

1.2 The BOD test is an empirical bioassay-type procedure which measures the dissolved
oxygen consumed by microbial life while assimilating and oxidizing the organic matter
present. The standard test conditions include dark incubation at 20°C for a specified time
period (often 5 days). The actual environmental conditions of temperature, biological
population, water movement, sunlight, and oxygen concentration cannot be accurately
reproduced in the laboratory. Results obtained must take into account the above factors
when relating BOD results to stream oxygen demands.

2.  Summary of Method

2.1 The sample of waste, or an appropriate dilution, is incubated for 5 days at 20°C in the
dark. The reduction in dissolved oxygen concentration during the incubation period
yields a measure of the biochemical oxygen demand.

3. Comments

3.1 Determination of dissolved oxygen in the BOD test may be made by use of either the
Modified Winkler with Full-Bottle Technique or the Probe Method in this manual.

3.2 Additional information relating to oxygen demanding characteristics of wastewaters can
be gained by applying the Total Organic Carbon and Chemical Oxygen Demand tests
{also found in this manual).

3.3 The vse of 60 m! incubation bottles in place of the usual 300 ml incubation bottles, in
conjunction with the probe, is often convenient.

4. Precision and Accuracy

4.1 Eighty-six analysts in fifty-eight laboratories analyzed natural water samples plus an
exact increment of biodegradable organic compounds. At a mean value of 2.1 and 175
mg/1 BOD, the standard deviation was +0.7 and 26 mg/1, respectively (EPA Method
Research Study 3).

4.2 Thereis no acceptable procedure for determining the accuracy of the BOD test.

Approved for NPDES CBOD: pending approval for Section 304¢h), CWA
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CHEMICAL OXYGEN DEMAND

Method 410.1 (Titrimetric, Mid-Level)

STORET NO. 00340

Scope and Application '

I.I The Chemical Oxygen Demand (COD) method determines the quantity of oxygen
required to oxidize the organic matter in a waste sample, under specific conditions of
oxidizing agent, temperature, and time.

1.2 Since the test utilizes a specific chemical oxidation the result has no definite relationship
to the Biochemical Oxygen Demand (BOD) of the waste or to the Total Organic Carbon
(TOC) level. The test result should be considered as an independent measurement of
organic matter in the sample, rather than as a substitute for the BOD or TOC test.

1.3 The method can be applied to domestic and industrial waste samples having an organic
carbon concentration greater than 50 mg/1. For lower concentrations of carbon such as
in surface water samples, the Low Level Modification should be used. When the chioride
concentration of the sample exceeds 2000 mg/1, the modification for saline waters is
requirad.

Summary of Method

2.1 Organic and oxidizable inorganic substances in the sample are oxidized by potassium
dichromate in 50% sulfuric acid solution at reflux temperature. Silver sulfate is used as a
catalyst and mercuric suifate is added to remove chloride interference. The excess
dichromate is titrated with standard ferrous ammonium sulfate, using
orthophenanthroline ferrous complex as an indicator.

Sampling and Preservation :

3.1 Collect the samples in glass bottles, if possible. Use of plastic containers is permissible if it
is known that no organic contaminants are present in the containers.

3.2 Biologically active samples should be tested as soon as possible. Samples containing
settleable material should be well mixed, preferably homogenized, to permait removal of

representative aliquots.

3.3 Samples should be preserved with sulfuric acid to a pH <2 and maintained at 4°C until
analysis.

Interferences

4.1 Traces of organic material either from the glassware or atmosphere may cause a gross,
positive error.

4.1.1 Extreme care should be exercised to avoid inclusion of organic materials in the
distilled water used for reagent preparation or sample dilution.

4.1.2 Glassware used in the test should be conditioned by running blank procedures to
eliminate traces of organic material.

Approved for NPDES
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4.2 Volatile materials may be lost when the sample temperature rises during the sulfuric acig
addition step. To minimize ihis loss the flask shouid be cooled during addition of the
sulfuric acid solution.

4.3 Chiorides are quantitatively oxidized by dichromate and represent a positive
interference. Mcrcunc sulfatc is added to the digestion ﬂask to complex the chiorides,

Apparatus
5.1 Reflux apparatus: Glassware should consist of a 500 ml Erlenmeyer flask or a 300 m]
round bottom flask made of heat-resistant glass connected to a 12 inch Allihn condenser
by means of a ground glass joint. Any equivalent reflex apparatus may be substituted
provided that a ground-glass connection is used between the flask and the condenser.
Reagents. .
6.1 Distilled water: Specml precautions s‘nouid be taken to insure that distilled water used in
this test be Jow in organic matter.
6.2 Standard potassium dichromate solution (0.250 N): Dissolve 12.259 g K,Cr,0,, primary
standard grade, previously dried at 103°C for two hours, in distilled water and dilute to
1000 ml. . . .
6.3 Sulfuric acid reagent: Conc. H,SO, containing 23.5g silver sulfate, Ag,SO,, per 4.09kg
bottle. With continuous stirring, the silver sulfate may be dissclved in about 30 minutes.
6.4 Standard ferrous ammonium sulfate (0.25 N): Dissolve 98.0 g of Fe(NH,),(50,),*6H,0
in distilied water. Add 20 mli of cone. H,80, {6.8), cool and dilute to I liter. This solution
must be stapdardized daily against standard K.,Cr,0; solution (6.2).
6.4.1 Standardization: To approximately 200 ml of distilled water add 25.0 ml of 0.25 N
K,Cr,0, (6.2) soltion. Add 20 mi of H,S0, (6.8) and cool. Titrate with ferrous
ammonium sulfate (6.4) using 3 drops of ferroin indicator (6.6). The color change
is sharp, going from blue-green to reddish-brown.

Normality = (ml K,Cr,0-)0.25)
ml Fe (NH.): (SO.):

6.5 Mercuric sulfate: Powdered HgSO,.

6.6 Phenanthroline ferrous sulfate (ferroin) indicator solution: Dissolve 1.48 g of 1-10
{ortho) phenanthroline monohydrate, together with 0.70 g of FeSO,#7H,0 in 100 ml of
water. This indicator may be purchased a.h'cady prepared,

6.7 Silver sulfate: Powdered Ag,SO,.

6.8 Sulfuric acid (sp. gr l 84): Concentrated H,80,.

Procedure

7.1 Place several boiling stones inn the reflux flask, followed by 50.0 m! of sample or an
aliquot diluted to 50.0 ml and 1 g of HgSO, (6.5). Add 5.0 m! conc. H,SO, (6.8); swirl
until the mercuric sulfate has dissolved. Place reflux flask in an ice bath and slowly add,
with swirling, 25.0 mi of 0.25 N K,Cr,0; (6.2). Now add 70 ml of sulfuric acid-silver
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sulfate solution (6.3) to the cooled reflux flask, again using slow addition with swirling

motion,

Caution: Care must be taken to assure that the contents of the flask are well mixed. If not,

superheating may result, and the mixture may be blown out of the open end of the

-condenser.

7.1.1 If volatile organics are present in the sample, use an allithn condenser and add the
sulfuric acid-silver sulfate solution through the condenser, while cooling the flask,
to reduce loss by volatilization.

7.2  Apply heat to the flask and reflux for 2 hours. For some waste waters, the 2-hour reflux
period is not necessary. The time required to give the maximum oxidation for a
wastewater of constant or known composition may be determined and a shorter period of
refluxing may be permissible.

7.3 Allow the flask to cool and wash down the condenser with about 25 m! of distilled water.
If a round bottom flask has been used, transfer the mixture to a 500 ml Erlenmeyer flask,
washing out the reflux flask 3 or 4 times with distilled water. Dilute the acid solution to
zbout 300 m! with distilled water and aliow the solution to cool to about room
temperature. Add 8 to 10 drops of ferroin indicator (6.6) to the solution and titrate the
excess dichromate with 0.25 N ferrous ammonium sulfate (6.4) sclution to the end point.
The color change will be sharp, changing from a blue-green to a reddish hue.

7.4 Blank-Simultaneously run a blank determination following the details given in (7.1) and
{7.2), but using low COD water in place of sample.

Calculation

8.1 Calculate the COD in the sample in mg/1 as follows:

COD, mg/liter = (A - B)N x 8,000
S

where:
A = milliliters of Fc{NHJ:(SOJ; solution rcq‘u:rcd for titration of the blank,

B = milliliters of Fe(NH,); (SO,), solution required for titration of the sample,

N = normality of the Fe(NH,),(SQ.), solution, and

S = milliliters of sample used for the test.

Precision and Acsuracy
1~ Eighty-six analysts in fifty-eight laboratories analyzed a distilled water solution

containing oxidizable organic material equivalent to 270 mg/1 COD. The standard
deviation was $17.76 mg/1 COD with an accuracy as percent relative error (bias) of
~4.7%. (EPA Method Research Study 3).

Bibliography

Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 550,

Method 508 (1975).
Annual Book of ASTM Standards, Part 31, “Water”, Standard D1252—-67 p473(1976).
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. CHEMICAL OXYGEN DEMAND
Method 410.2 (Titrimetric, Low Level)
STORET NO. 00335

1. Scopeand Application

1.1 The scope of this modification of the Chemical Oxygen Demand (COD) test is the same
as for the high level test. It is applicable to the analysis of surface waters, domestic and
industrial wastes with low demand characteristics.

1.2 This method (low level) is applicable for samples having a COD in the range of 5-30
mg/! COD.

2.  Summary of Method

2.1  Organic and oxidizable inorganic substances in an aqueous sample are oxidized by
potassium dichromate solution in 50 percent (by volume) sulfuric acid in solution. The
excess dichromate is titrated with standard ferrous ammonium sulfate using
orthophenanthroline ferrous complex (ferroin) as an indicator.

3.  Sampling and Preservation

3.1 Collect the samples in glass bottles, if possxble Use of plastic containers is permissibie if it
is known that no organic contaminants are present in the containers.

3.2 Biologically active samples should be tested as soon as possible. Samples containing
settleable material should be well mixed, preferably homogenized, to permit removal of

. representative aliquots.
3.3 Samples should be preserved with sulfuric acid to 2 pH <2 and mmntmned at 4"C until
analysis.
4.  Interferences :

4.1 Traces of organic material either from the glassware or atmosphere may cause a gross,
positive error. ' ' R
4.1.1 Extreme care should be exercised to avoid inclusion of organic materials in the

distilled water used for reagent preparzation or sample dilution.
4.1.2 Glassware used in the test should be conditioned by running blank procedures to
eliminate traces of organic material. -

4.2 Volatile materials may be lost when the samplc temperature rises during the sulfuric acid
addition step.

4.3 Chlorides are quantitatively oxidized by dichromate and represent a positive
interference. Mercuric sulfate is added to the digestion flask to complex the chlorides,
thereby effectively chrnmatmg the mtcrfcrcnce on all but brine and estuarine samples.

5. Apparatus

5.1 Reflux apparatus: Glassware should consist of a 500 m! Erlenmeyer flask or 2 300 ml

round bottom flask made of heat-resistant glass connected to a 12 inch Allihn condenser
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by means of a ground glass joint. Any equivalent reflux apparatus may be substituted
provided that a ground-glass connection is used between the flask and the condenser.

6. Reagents

f

|
6.1
6.2
6.3
6.4

l

| 6.5

6.6

Distilled water: Special precautions should be taken to insure that distilled water used in

this test be low in organic matter.

Standard potassium dichromate solution (0.025 N): Dissolve 12.255 g K,Cr,0;, primary

standard grade, previously dried at 103°C for two hours, in distilled water and dilute to

1000 ml. Mix this solution thoroughly then dilute 100.0 ml to 1000 mi with distilled

water.

Sulfuric acid reagent: Conc. H,SO, containing 23.5g silver sulfate, Ag,SO,, per 4.09kg

bottle. (With continuous stirring, the silver suifate may be dissolved in about 30

minutes.)

Standard farrous ammonium sulfate (0.025 N): Dissolve 98 g of Fe(NH,),(SO,),*6H,0 in

distilled water. Add 20 ml of conc. H,S0, (6.8), cool and dilute to 1 liter. Dilute 100 mi of

this solution to 1 liter with distilled water. This solution must be standardized daily
against K,Cr, 0, solution.

6.4.1 Standardization: To approximately 200 m! of distilled water add 25.0 ml of 0.025 N
K.Cr,0, (6.2) solution. Add 20 ml of H,80, (6.8) and cool. Titrate with ferrous
ammonium sulfate (6.4) using 3 drops of ferroin indicator {6.6). The color change
is sharp, going from blue-green to reddish-brown.

(ml K Cr:Oﬁ(O 023)

Normality = AR

Mercuric sulfate ; Powdered HgSO,.

Phenanthroline ferrous sulfate (ferroin) indicator s-olunon stsolve 1.48 g of 1-10
{ortho)phenanthroline monohydrate, together with 0.70 g of FeSO,7TH,0 in 100 m! of
water. This indicator may be purchased already prepared.

6.7 Silversulfate : Powdered Ag,SO,.
6.8 Sulfuric acid (sp. gr. 1.84) : Concentrated H,SO,.
7.  Procedure
7.1  Place several boiling stones in the reflux flask, fo]lowcd by 50.0 mi of sample or an

aliquot diluted to 50.0 ml and 1 g of HgSO, (6.5). Add 5.0 ml conc. H,S0, (6.8); swirl
until the mercuric sulfate has dissolved. Place reflux flask in an ice bath and slowly add,
with swirling, 25.0 ml of 0.025 N K,Cr,;0; (6.2). Now add 70 m! of sulfuric acid-silver
sulfate solution (6.3) to the cooled reflux flask, again using slow addition with swirling
motion.

Caution: Care must be taken to assure that the contents of the flask are well mixed. If not,
superbeating may resuit, and the mixture may be blown out of the open end of the
condenser. : . L
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7.1.1 If volatile organics are present in the sample, use an Allihn condenser and add the
sulfuric acid-silver sulfate solution through the condenser, while cooling the flask,
to reduce loss by volatilization.

7.2 Apply heat to the flask and reflux for 2 bours. For some waste waters, the 2-hour reflux
period is not necessary. The time required to give the maximum oxidation for a
wastewater of constant or known composition may be determined and a shorter period of
refluxing may be permissible.

7.3  Allow the flask to cool and wash down the condenser with about 25 mi of distilled water.

If a round bottom flask has been used, transfer the mixture to a SO0 ml Erienmeyer flask,

washing out the reflux flask 3 or 4 times with distilled water. Dilute the acid solution to

.about 300 ml with distilled water and allow the solution to cool to about room
temperature. Add 8 to 10 drops of ferroin indicator (6.6) to the solution and titrate the
excess dichromate with 0.025 N ferrous ammonium sulfate (6.4) solution to the end
point. The color change will be sharp, changing from a blue-green to a reddish hue.

7.4 Blank—Simultaneously run a blank determination following the details given in (7.1)
and (7.2), but using low COD water in place of sample.

Caleulation o

8.1 Calculate the COD in the sample in mg/1 as follows:

COD, mg/1 = {4 = B x 3.00

 where:

A = milliliters of Fe(NH,),(S0.), solution reguired for titration of the blank,
B = milliliters of Fe(NH,),($0.), solution required for titration of the sample,
N = normality of the Fe(NH,),(SO.), solution, and

S = milliliters of sample used for the test.

Precision and Accuracy

9.1 Eighty-six analysts in fifty-eight laboratories analyzed a distilled water solution
containing oxidizable organic material equivalent to 12.3 mg/1 COD. The standard
deviation was :4.15 mg/! COD with an accuracy as percent relative error (bias) of
0.3%. (EPA Method Research Study 3.)
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CHEMICAL OXYGEN DEMAND
Method 410.3 (Titrimetric, High Level for Saline Waters)
STORET NO. 00340

Scope and Application

1.1 When the chloride level exceeds 1000 mg/1 the minimum accepted value for the COD
will be 250 mg/1. COD levels which fall below this value are highly questionable because
of the high chloride correction which must be made.

Summary of Method

2.1 Organic and oxidizable inorganic substances in an aqueous sample are oxidized by
potassium dichromate solution in 50 percent {(by volume) sulfuric acid solution. The
excess dichromate is titrated with standard ferrous ammonium sulfate using
orthophenanthroline ferrous complex (ferroin) as an indicator.

Sample Handling and Preservation

3.1 Collect the samples in glass bottles, if possible. Use of plastic containers is permissible if it
is known that no organic contaminants are present in the containers.

3.2 Biologically active samples should be tested as soon as possible. Samples containing
settleable material should be well mixed, preferably homogenized, to permit removal of

representative aliquots.

3.3 Samples should be preserved with sulfuric acid to a pH < 2 and maintained at 4°C until
analysis.

Interferences |

4.1 Traces of organic material either from the glassware or atmosphere may cause a gross,
positive error.

4.1.1 Extreme care should be exercised to avoid inclusion of organic materials in the
distilled water used for reagent preparation or sample dilution.

4.1.2 Glassware used in the test should be conditioned by running blank procedures to
eliminate traces of organic material.

4.2 Volatile materials may be lost when the sampie temperature rises during the sulfuric acid
addition step. :

4.3 Chiorides are quantitatively oxidized by chchromatc and represent a positive
interference. A chloride correction is made using the procedure outlined in 7.7 of this
method.

Apparatus

5.1 Reflux apparatus: Glassware should consist of a 500 ml Erlenmeyer flask or 2 300 ml
round bottom flask made of heat-resistant glass connected to a 12 inch Allihn condenser
by means of a ground glass joint. Any equivalent reflux apparatus may be substituted
provided that a ground-glass connection is used between the flask and the condenser.

410.3-1
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Reagents

6.1 Standard potassium dichromate solution, {0. 25 N): Dlssolve 12.2588 g of K,Cr,0,,
primary standard grade, previously dried for 2 hours at 103°C in water and dilute to 1000
ml. ,

6.2 Sulfuric acid reagent: Conc. H,30, containing 23.5 g silver sulfate, Ag,SO,, per 4.05kz.
bottle. (With continuous stirring, the silver sulfate may be dissolved in abour 30
minutes.)

6.3 Standard ferrous ammonium sulfate, 0.250 N: Dissolve o8 g of Fe(NH,),(50,),6H,0 in
distilled water. Add 20 mi of conc, H,SO,, (6.7), cool and dilute to 1 liter. This solution
must be standardized against the standard potassium dichromate solution (6.1) daily.
6.3.1 Standardization: Dilute 25.0 ml of standard dichromate solution (6.1) to about 250

] with distilled water. Add 20 ml cone. sulfuric acid (6.7). Cool, then titrate with
ferrous ammoniurm sulfate titrant (6.3), using 10 drops of ferroin indicator (6.5).

I)Z

6.4 Mercuric sulfate : Powdered HgSO,.

6.5 Phenanthroline ferrous sulfate (ferroin) indicator solution: Dissolve 1.48 g of 1-10-
(ortho) phenanthroline monohydrate, together with 0.70 g of FeSO,»7H,0 in 100 ml of
water. This indicator may be purchased already prcpared.

6.6 Silver sulfate : Powdered Ag,S50..

6.7 Sulfuric acid (sp. gr. 1.84): ConccntratedH SO

Procedure

7.1 " Pipet a 50. 0 ml ahquot of samplc not to cxcced 800 mg/1 of COD into a 500 ml, flat.
bottom, Erlenmeyer flask. Add HgSO, (6.4) in the ratio of 10 mg to 1 mg chloride, based
upon the mg of chloride in the sample aliquot and 5 ml of sulfuric acid (6.7). Swirl until
all the mercuric sulfate has dissolved. Add 25.0 m! of 0.25N K,Cr,0; (6.1). Carefully add
70 ml of sulfuric acid-silver sulfate solution (6.2) and gently swirl until the solution is
thoroughly mixed. Glass beads should be added to the reflux mixture 1o prevent
bumping, which can be severe and dangcrous .

Caution: The reflux mixture must be thoroughly mixed before heat is apphed If this is

not done, local heating occurs in the bottom of the flask, and the mixture may be biown

out of the condenser.

7.1.1 If volatile organics are prscnt in the sample, use an Allihn condenser and add the
sulfuric acid-silver sulfate solution through the condenser, while cooling the flask,
to reduce loss by volatilization. . -

7.2 Attach the flask to the condenser and reflux the mixture for two hours

7.3 Cool, and wash down the interior of the condenser with 25 ml of distilled water.
Disconnect the condenser and wash the flask and condenser joint with 25 ml of distilled
water so that the total volume is 350 ml. Cool to room temperature.
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7.4 Titrate with standard ferrous ammonium suifate (6.3} using 10 drops of ferroin (6.5)
indicator. (This amount must not vary from blank, sample and standardization.) The °
color change is sharp, going from biue-green to reddish-brown and should be taken as the
end point although the blue-green color may reappear within minutes.

7.5 Run a blank, using 50 mi of distilled water in place of the sampie together with all
reagents and subsequent treatment.

7.6 For COD values greater than 300 mg/1, a smaller aliquot of sample should be taken;
however, the volume should be readjusted to 50 ml with distilled water having a chloride
concentration equal to the sample. :

7.7 Chloride correction™: Prepare a standard curve of COD versus mg/1 of chioride, using
sodium chloride solutions of varying concentrations following exactly the procedure
outlined. The chloride interval, as a minimum should be 4000 mg/1 up to 20,000 mg/1
chioride. Lesser intervals of greater concentrations must be run as per the requirements
of the data, but in no case must extrapolation be used.

Calculation
/ — [(A = B)C x 8,000) ~ 50D
mg/1 COD ml of sample x1.2
where: _ -
A = ml Fe(INH,),(SO,), for blank;
B = ml Fe(INH,),(SO.), for sample; .

C = normality of Fe(?NH,);(S0,),;

D = chloride correction from curve (step 7.7)

1.2 = compensation factor to account for the extent of chloride oxidation which is dissimilarin
systems containing organic and non-organic material.

Precision and Accuracy
9.1 Precision and accuracy data are not available at this time, -

Bibliography

Burns, E. R., Marshall, C,, Journal WPCF, Vol. 37, p 1716-1721 (1965).
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1.7

'RESIDUE, FILTERABLE

Method 160.1 (Gravimetric, Dried at 180°C)

STORET NO. 70300

Scope and Apphcauon -
1.1 Thismethedis apphcable to drinking, surface, and safine waters domestic and industrial

wastes.

1.2 The practical range ofthe determmanon is 10 mg/l 10 20,000 mg/1.

Summary of Method

2.1 A well-mixed sample is filtered throug.h a standard glass fiber filter. The filtrate is
evaporated and dried to constant weight at 180°C.

2.2 _If Residue, Non-Filterable is ‘being determined, the filtrate from that method may be
used for R:s1duc Ftltcrablc D o -

Definitions o '

3.1 Filterable residue is defined as those solids capabie of passing through a glass fiber fiter
and dried to constant weight at 180°C.

Sample Handling and Preservation

4.1 Prscrva:ion of' :hc sampic is not pracrical, analvsis should begin as soon as possiblc
recommended.

Interferences :

5.1 Highly mineralized wé_{é::é'conmnmg s:gmﬁcant concentrations of salcism, magnesium,
chioride and/or sulfate may be hygroscopic and will require prolonged drying,
desiccation and rapid weighing.

5.2 Samples containing high conccntranons of bicarbonate will require careful and possibly
prolonged drying at 180°C to insure that alf the bicarbonate is converted to carbonale.

5.3 Too much residue in the cvaporan.ng dish will crust over and entrap water that will not
be driven off dunng drymg ‘Total residue should bc I.u:mtcd to abouz 200 mg.

Apparatus :

6.1 Glass fiber ﬁkcr discs, 4.7 cm or 2.1 cm, wsthout organic bmdcr, Reeve Angel type 934-
AH, Gelman type A/E, orequivalent. ,

6.2  Filter holder, mcmbranc filter funnel or Gooch crucxblc adapter

6.3 Suctioni flask, 500 ml. |

6.4 Gooch cmmblcs 25ml (1f2 lem filter is used).

6.5 Evaporating dishes, porcelain, 100 mi volume. (Vycor or plarmum dishes may be

“substituted). L o e _

6.6 Steamn bath. _ , o , e

6.7 Drying oven, 180°C +2°C. S -

6.8 Desiccator. . '

Approved for NPDES =~ - e e
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6.9 Analytical balance, capabie of weighing t0 0.1 mg.

Procedure

7.1  Preparation of glass fiber filter disc: Place the disc on the membrane filter apparatu. <
insert into bottom of a suitable Gooch crucible. While vacuum is applied, wash the dist
with three successive 20 ml volumes of distilled water. Remove all traces of warer by
continuing to apply vacuum after water has passed through. Discard washings.

7.2 Preparation of evaporating dishes: If Volatile Residue is also to be measured heat the
clean dish to 550 =50°C for one hour in a muffle furnace. If only Filterable Residue is tc
be measured heat the clean dish to 180 =2°C for one hour. Cool in desiccator and store
until needed. Weigh immediately before use,

7.3 Assemble the filtering apparatus and begin suction. Shake the sample vigorously anc
rapidly transfer 100 ml to the funnel by means of a 100 mi graduated cylinder. If total
filterable residue is low, a larger volume may be filtered.

7.4 Fiiter the sample through the glass fiber filter, rinse with three 10 mli portions of distilled
water and continue to apply vacuum for about 3 minutes after filtration is complete 20
remove as much water as possible.

7.5 Transfer 100 m! (or a larger volume) of the filtrate to a weighed evaporating dish and
evaporate 1o dryness on a steam bath.

7.6 Dry the evaporated sample for at least one hour at 180 +2°C. Cool in a desiccator and
weigh. Repeat the drying cycle until a constant weight is obtained or until weight loss is
less than 0.5 mg. A -

Calculation

8.1 Calculate ﬁltzrablc residue as follows .

Filterable residue, mg/1 = ?X 1,000

wheres:

A = weight of dried residue + dishinmg
B = weight of dish in mg
C = volume of sampie used in ml
Precision and Accuracy -
9.1  Precision and accuracy are not available at this time.

Bibliography

Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 92, Method
2088, (1975).
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RESIDUE, NON-FILTERABLE

Method 160.2 (Gravimetric, Dried at 103-105°C)

STORET NO. 00530

L}

Scope and Application
1.1  This methodis apphcablc to dnnlung, surfacc, and salmc waters, domestic and industrial
wastes. - B

1.2 The practical range of the determination is 4 mg/1 to 20,000 mg/1.

Summary of Method

2.1 A well-mixed sample is filtered through a glass fiber filter, and the residue retained on the
filter is dried to constant weight at 103-105°C.

2.2 Thefiltrate from this method may be used for Residue, Filterable.

Definitions

3.1 Residue, non-filterable, is defined as those solids which are retained by a glass fiber filter
and dried to constant weight at 103-105"C.

Sample Handling and Preservation

4.1 Non-representative particulates such as leaves, sticks, fish, and lumps of fecal matter
should be excluded from the sample if it is determined that their inclusion is not desired
in the final result. ]

4.2 Preservation of the sample is not practical; analysis should begin as soon as possible.
Refrigeration or icing to 4°C, to minimize microbiological decomposition of solids, is
recommended. '

Interferences :

3.1 Filtration apparatus, ﬁltcr material, pre-washing, post-washing, and drying temperature
are specified because these variables have been shown to affect the results.

5.2 Samples high in Filterable Residue (dissolved solids), such as saline waters, brines and
some wastes, may be subject to a positive interference. Care must be taken in selecting the
filtering apparatus so that washing of the filter and any dissolved solids in the filtes (7.5)
minimizes this potential mtcrfcrencc

Apparatus

6.1 Glass fiber filter discs, without organic binder, such as Millipore AP-40, Reeves Angel

934-AH, Gelman type A/E, or equivalent.
NOTE: Because of the physical nature of glass fiber filters, the absolute pore size cannot
be controlled or measured. Terms such as *pore size™, collection efficiencies and effective
retention are used to define this property in glass fiber filters. Values for these parameters
vary for the filters kisted above. :

6.2 Filter support: filtering apparatus with reservoir and a coarse (40-60 microns) fritted
disc as a filter support.

Approved for NPDES . .. - T o
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6.3
6.4
6.5
6.5

NOTE: Many funnel designs are available in glass or porcelain. Some of the most
common are Hirsch or Buchner funnels, membrane filter holders and Gooch crucibles.
All are available with coarse fritted disc. :

Suction flask.

Drying oven, 103-105"C.

Desiccator. '

Anzlytical balance, capable of weighing to 0.1 mg.

Procedure

7.1

7.2

7.3

7.4

7.5

Preparation of glass fiber filter disc: Place the glass fiber filter on the membrane filter

apparatus or insert into bottom of a suitable Gooch crucible with wrinkled surface up.

While vacuum is applied, wash the disc with three successive 20 ml volumes of distilled

water. Remove all traces of water by continuing to apply vacuum after water has passed

through. Remove filter from membrane filter apparatus or both crucible and filter if
Gooch crucible is used, and dry in an oven at 103-105°C for one hour. Remove to

desiccator and store until needed. Repeat the drying cycle until a constant weight is
obtained (weight loss is less than 0.5 mg). Weigh immediately before use, After weighing,
handle the filter or crucible/filter with forceps or tongs only.

Selection of Sample Volume

For 2 4.7 cm diameter filter, filter 100 ml of sample. If weight of captured residue is less
than 1.0 mg, the sample volume must be increased to provide at least 1.0 mg of residue. If
other filter diameters are used, start with a sample volume equal to 7 ml/cm’ of filter area
and collect at least a weight of residue proportional to the 1.0 mg stated above.

NOTE: If during filtration of this initial volume the filtration rate drops rapidly, or if
filtration time exceeds 5 to 10 minutes, the following scheme is recommended: Use an
unweighed glass fiber filter of choice affixed in the filter assembly. Add a known volume
of sample to the filter funnel and record the time elapsed after selected volumes have
passed through the filter. Twenty-five m! increments for timing are suggested. Continue
to record the time and volume increments until fitration rate drops rapidly. Add
additional sample if the filter funnel volume is inadequate to reach a reduced rate. Plot
the observed time versus volume filtered. Select the proper filtration volume as that just
short of the time a significant change in filtration rate occurred.

Assemble the filtering apparatus and begin suction. Wet the filter with a small volume of
distilled water to seat it against the fritted support.

Shake the sample vigorously and quantitatively transfer the predetermined sample
volume selected in 7.2 to the filter using a graduated cylinder. Remove all traces of water
by continuing to apply vacuum after sample has passed through.

With suction on, wash the graduated cylinder, filter, non-filterable residue and filter
funnel wall with three portions of distilled water allowing complete drainage between
washing. Remove all traces of water by continuirig to apply vacuum after water has
passed through.

NOTE: Total volume of wash water used should cqual approximately 2 ml per cm’. Fora
4.7 cm filter the total volumeis 30 ml.
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7.6 Carefully remove the filter from the filter support. Alternatively, remove crucible and
filter from crucibie adapter. Dry at least one hour at 103-105°C. Cool in a desiceator and
weigh. Repeat the drying cycle unti] a constant weight is obtained (weight loss is less than
0.5 mg).

g,  Calculations :
8.1 Calculate non-filterable residue as follows:

Non-filterable residue, mg/! .(_T_A = B)x1,000

where:

A = weight of filter (or filter and crucible) + residue in mg
B = weight of filter (or filter and crucible) in mg
C = ml of sample filtered

Precision and Accuracy
9.1 Precision data are not available at this time.
9.2  Accuracy data on actual samples cannot be obtained.

Bibliography

NCASI Technical Bulletin No. 291, March 1977. National Council of the Paper Industry for
Air and Stream Improvement, Inc., 260 Madison Ave., NY.
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ALKALINITY
Method 310.1 (Titrimetric, pH 4.5)

STORET NO. 00410

Scope and Application

1.1 This method is applicable to drinking, surface, and saline waters, domestic and industrial
wastes.

1.2 The method is suitable for all concentration ranges of alkalinity; however, appropriate
aliquots should be used to avoid a titration volume greater than 50 ml.

1.3 Automated titrimetric analysis is equivalent.

Summary of Method

2.1 An unaltered sample is titrated to an :Icctromctncally determined end point of pH 4. 5

The sample must not be filtered, diluted, concentrated, or altered in any way.

Comments

3.1 The sample should be refrigerated at 4'C and run as soon as practlcal Do not open
: sample bottle before analysis. ]
} E 3.2 Substances, such as salts of weak organic and inorganic acids present in large amounts,
' may cause interference in the electrometric pH measurements.

3.3 For samples having high concentrations of mineral acids, such as mine wastes and

5 associated receiving waters, titrate to an electrometric endpoint of pH 3.9, using the
procedure in:

i Annual Book of ASTM Standards, Part 31, “Water”, p 115, D-1067, Method D, (1976).

g i 3.4 Oil and grease, by coating the pH electrode, may also interfere, causing sluggish

Tesponse.
Apparatus
4.1 pH meter or electrically operated titrator that uses a glass electrode and can be read to
0.05 pH units. Standardize and calibrate according to manufacturer’s instructions. If
automatic temperature compensation is fiot provided, make titration at 25 #2°C.
Use an appropriate sized vessel to keep the air space above the solution at 2 minimum.
Use 2 rubber stopper fitted with holes for the glass electrode, referance elcctrodc {or
combination electrode) and buret.
i . 4.3 Magnetic stirrer, pipets, flasks and other standard laboratory cqulpmcnt
- o 4.4 Burers, Pyrex 50, 25and 10 ml
N - Reagents

5.1 Sodium carbonare solution, approximately 0.05 N Place 2.5 0.2 g (to nearest mg)
Na,CO; (dried at 250°C for 4 hours and cooled in desiccator) into a 1 liter volumetric
flask and dilute to the mark.

Approved for NPDES
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5.2 Standard acid (sulfuric or hydrochlonc) 0. 1 Dllu:e 3.0mlconc H,S0, or 8.3 mj -
HC! to | liter with distilled water. Standardize versus 40.0 m! of 0.05 N Na,CO, SOlutm.
with about 60 m| distilled water by titrating potentiometrically to pH of abouz §,
electrode and rinse into beaker. Boil solution gently for 3-5 minutes under a watch glay’

cover. Cool to room temperature. Rinse cover glass into beaker, Continue titration to gh
pH inflection point. Caiculate normality using:

A x B . e
N= $3.00x C - -

where:

A = g Na,CO,; weighed into 1 liter
B = ml Na,;CO; solution

C = ml acid used to inflection point

53 Standa.rd acxd (suh“unc or hydroch]c)nc) O 02 N: Dﬂute 200. 0 ml of 0 1000 N sr.andard

N Na,CO, solutjdh as above. _
Procedure - 2
6.1 Samplesize T

6.1.1 Use a sufficiently large vo]umeoftxtrant {>.20m! in a 50 m! buret) to obtain good ¥
precision while keeping volume low enough to permit sharp end point. X

6.1.2 For < 1000mg CaCQ,/1 use 0.02 N titrant L%

6.1.3 For > 1000 mg CaCO,/1 use 0.1 N titrant d

6.1.4 A preliminary titration is helpful. - i ‘
6.2 Potentiometric titration ' | Agf
6.2.1 Place sample in flask by pipetting with pipet tip near bottom of flask E
6.2.2 Measure pH of sample ' ‘*3 :
6.2.3 Add standard acid (5.2 or 5.3), bcmg careful 1o stir thoroughly but gently to allow
needle to obtain equilibrium. "
6.2.4 Titrate to pH 4.5. Record volume of titrant. - o

6.3 Potentiometric titration of Iowalkahmty =
6.3.1 For alkalinity of <20 mg/1 titrate 100-200 m! as above (6.2) using a 10 ml
microburet and 0.02 N acid solution (5.3). '

6.3.2 Stop titration at pH in rapge of 4.34.7, record volume and exact pH. Very

carefully add titrant to Iower pH exactly 0.3 pH units a.nd rccord volumc I
Calculations B - :
9.1 Potentiometric titration to pH 45 '

Alkalinity, mg/1 CaCO; = A;:; :r:ari?:!gw

310.1-2
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HARDNESS, Total (mg/1 as CaCO,)
Method 130.2 (Titrimetric, EDTA)

STORET NO. 00900
1. Scopeand Applicadon
1.1 This method is applicable to drinking, surface, and saline waters, domestic and industrial
wastes. :
1.2 The method is suitable for all concentration ranges of hardness; however, in order to
avoid large titration volumes, use a sample aliquot containing not more than 25 mg
CaCO,.
1.3 Auytomated titration may be used.
2.  SummaryofMethed
2.1 Calcium and magnesium ions in the sample are sequestered upon the addition of
disodium ethylenediamine tetraacetate (Na,EDTA). The end point of the reaction is
detected by means of Eriochrome Black T indicator, which has a red color in the
presence of calcium and magnesium and a blue color when the cations are sequestered.
3.  Sample Handling and Preservation '
3.1 Coolto4°C,HNO;to pH <2,
4. Comments -
4.1 Excessive amounts of heavy metals can interfere. This is usually overcome by
complexing the metals with cyanide.
4.1.1 Routine addition of sodium cyanide solution (Caution: deadly poison) to prevent
potential metallic mterference is recommended.

5.  Appanatus
5.1 Standard laboratory titrimetric equipment.
6. Rezgents

6.1 Buffer soluton

6.1.1 If magnesium EDTA is available: Dissolves 16.9 g NH,Cl in 143 ml cone.
NH,OH in 2 250 m! volumerric, add 1.25 g of magnesium sait of EDTA and dilute
to the mark with distilled water, Then go t0 6.1.3. .

6.1.2 If magnesium EDTA is unavailable: Dissolve 1.179 g disodium EDTA (analytical
reagent grade) and 730 mg MgSO.sTH,O (or 644 mg MgCl»6H;0) in 50 ml
distilled water. Add this solution to a 250 m1 volumetric flask containing 16.9 g
NH,C1 and 143 ml conc. NH,OH with mixing and dilute to the mark with
distilled water.

6.1.3 Store in a tightly stoppered plastic bortle; stable for approximately one month.
Dispense with bulb operated pipet. Discard when 1 or 2 m1 added to sample fails to
produce a pH of 10.0 0.1 at end point of titradon.

Approved for NPDES
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6.1.4 Commercially available “odorless buffers” which are more stable, may be used. i
6.2 Inhibitors: For most waters inhibitors are not necessary. If interfering ions are present !
use one of the following: !
. 6.2.1 Inhibitor I: NaCN powder. {Cauuon exwemely poisonous). Flush soludons or
sample containing this down drain using large quantities of water. Make sure no
acids are present which might liberate HCN gas.
6.2.2 Ishibitor [I: Dissolve 5.0 g Na.$¢9 H.O or 3.7 g Na,S5 H,0 in 100 m! distilled
water. Exclude air with tightly fitted rubber stopper. This gives sulfide precipitates
- which may obscure the end point if large quantities of heavy metals are present.
Deteriorates rapidly through air oxidation.
6.2.3 Inhibitor III: Dissolve 4.5 g hydroxylamine hydrochloride in 100 ml of 95%
ethanol or isopropanoi.
6.3 Indicator: Use 2 commercially available indicator such as Calmagite indicator
(Mallinckrodt) or ope of the formulations described below (6.3.1-6.3.3)
6.3.1 Mix 0.5 g Eriochrome Black T with 4.5 g hydroxylamine hydrochloride. Dissclve
in 100 m1 of 95% ethanol or isopropancl. .
6.3.2 Dissolve 0.5 to 1.0 g Eriochrome Black T in an appropriate solvent such as
triethanolamine or 2-methoxyethanol. Stable approximately one week.
6.3.3 Mixogether 0.5 g Eriochrome Black T and 100 g NaCl.
6.4 Standard EDTA ritrant, 0.02 N: Place 3.723 g analytical reagent grade disodium
ethylenediamine tetraacetate dihydrate, Na,H,C,;H ;O,N;*2 H,O in a | liter volumetric
flask and dijute to the mark with distilled water, Check with standard calcium solution
(6.4.1) by titration (6.4.5). Store in polyethylene. Check periodically because of gradual
" detericration.
6.4.1 Standard calcium solution 0.02 N: Place 1.000 g anhydrous calcium carbonate
. (primary standard low in metals) in a 500 m! flask. Add, alittle ata time, 1 +1
HCL (6.4.2) until ali of the CaCO3 has dissolved. Add 200 mi distilled water.
Boil for a few minuies 1o expel COz Cool. Add a few drops of methyl red
indicator (6.4.3) and adjust (o intermediate orange color by adding 3N
NHOH (6.4.4)or 1 =1 HC1(6.4.2) as required. Quancitatvely transfer to a
1 liter volumetric flask and dilute to mark with distilled water.
6.4.2 Hydrockloric amd solution, 1+ 1.
6.4.3 Methyl red indicator: Dissalve 0.1¢ g methvl red in dxsulled water ina 100 ml

volurnetric flask and dilute 1o the mark.
6.4.4 Ammonium hydroxide solution, 3 N: Dilute 210 ml of conc. NH,OH to 1 liter with

distilled water.

6.4.5 Standardxzauon titration procedure Place 10.0 ml standard calcium solution
(6.4.1)in vessel containing about 50 m] distilled water. Add 1 m! buffer solution
(6.1). Add 1-2 drops indicator (6.3) or small scoop of dry indicator (6.3.3). Titrate
siowly with continuous stirring until the last reddish tinge disappears, adding last

130.2-2




0.2
f Nof EDTA = ol EDTA
g 6.5 Ammonium Hydroxide, IN: Dilute 70 m! of conc. NH,OH to 1 liter with distilled water.
' 3 7.  Procedure
: 7.1 Pretreatment

7.2

g .

7.4

few drops at 3-5 second intervals. At end point the color is biue. Total titration
duration should be 5 minutes from the time of buffer addition.

7.1.1 For drinking warters, surface waters, saline waters, and dilutions thersof, no
pretrearment steps are necessary. Proceed to 7.2,

7.1.2 For most wastewaters, and highly polluted waters, the sample must be digested as
given in the Atomic Absorption Methods section of this manual, paragraphs 4.1.3
and 4.1.4. Following this digestion, proceed to 7.2.

Tirration of sample-normal to high hardness:

7.2.1 Sample should require <15 ml! EDTA titrant (6.4) and titration should be
completed within 5 minutes of buffer addition.

7.2.2 Place 25.0 m1 sample in titration vessels, neutralize with IN ammonium hydrozide
{6.5) and dilute to about S0 mI.

7.2.3 Add | 1o 2 m! buffer solution (6.1).

7.2.4 If end point is not sharp (as determined by practice run) add inhibitor at this point
(see 7.4}

7.2.5 Add 1 to 2 drops indicator solution (6.3.1 or 6.3.2) or smiall scoop of dried powder
indicator formulation {(6.3.3).

7.2.6 Titrate slowly with continuous stirring with standard EDTA dtrant (6.4) unn.l last

reddish tint disappears. Solution is normally blue at end point.
Titration of sample-low hardness (less than 5 mg/T)
7.3.1 Usealarger sample (100 m!)

'7.3.2 Use proportionately larger amounts of buffer, inhibitor and indicator

7.3.3 Use a microburet and run a blank using redistilled, distilled or deionized water.

To correct for interferences:
7.4.1 Some metal ions interfere by causing fadzng or mdisunct ‘end points. Inhibitors
raducs this in accord with the scheme below for 25.0 m1 samples diluted to S0 m1.
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COLOR
Method 110.1 (Colorimetric, ADMI)

STORET NOS.
00082 at pH 7.6
00083 at ORIGINAL SAMPLE pH

1.  Scopeand Application

1.1 This method is applicable to colored waters and waste that have color characteristics
significantly different from the yellow platinum-cobalt standard.

1.2 A working range of 25 to 250 color units is recommended. Sample values above 250 units
may be determined by quantitative dilution.

2.  Summary of Method

2.1 This method is an extension of the Tristimulus Filter Method'. Tristimulus values are
converted to an ADMI single number color difference, of the same magnitude assigned
to platinum-cobalt standards, using the Adams Nickerson Color Difference (DE).

2.2 Tristimulus values obtained by Spectrophotometric Method 204B' may be used to
calculate ADMI values as outlined in this procedure under Calculation 9.2.

3. Interferences

3.1 Since very slight amounts of turbidity-interfere with the determination, turbid samples
must be filtered prior to analysis. The optimum filter media to remove turbidity without
removing color has not been found. Membrane and glass fiber filters with functional pore
sizes of approximately 0.45 u are convenient to use. Other techniques such as
centrifuging and/or filter aids may be used.

4. Sample Handling and Preservation

4.1 Since biclogical activity may change the color characteristics of a sample, the

determination should be made as soon as possible. Refrigeration at 4°C is recommended.
3. Calibration : - ‘

5.1 Standard curves must be established (as outlined in Procedure 8.3) for sach photometer
used, and are not interchangeable. For color values less than 250, a 5 ¢m cell path is
recommended. Less than 5 cm cell paths may be used if calibration is performed with the
shorter cell.

6. . Apparatus

6.1 Spectrophotometer or filter photometer capable of transmission measurements using

tristimulus filters listed below:

Approved for NPDES L
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Filter number

Wavelength of maximum
transmittance in am

Coming_dsigﬂatic.)

1 5%0 s 3-107
2 540 CS 498
3 438 Cs 570

‘Amhhlc from Coming Gilass Works, Opiical Products Dcpamnent,

Corning, NY 14330,
7. Reagents

7.1 Standard chloroplatinate soiutzon Dissoive 1.246 g potassium chloroplatinate, K,PtCl,,
(equivalent to 0.500 g metallic Pt) and { g crystalline cobaltous chioride, CoCl,»6H,0, in
distilled water containing 100 m! of conc. HCL. Dilute to 1000 mi with distilled water.
This standard solution is defined as 500 ADMI color units.

7.2 Sulfuric acid, concentrated.

7.3 Sodium hydroxide, {0 N: Dissolve 40 g of sodium hydroxide in 80 m] of distilied water
Cool to room temperature and dilute to 100 ml with distilled water.

8.  Procedure

8.1 Prepare two 100 ml volumes of sample by maintaining the original pH of one aliquot an«
adjusting the second aliquot as necessary to pH 7.6 with sulfuric acid (7.2) or sodiun
hydroxide (7.3).

82 Filter samples 10 remave turbidity through a 0.45 u membrase filter, glass fiber filter o
other suitable media (see interferences 3.1).

8.3 Usc distilled water to set the transmittance at 100% and then detmm.ﬂ' ;
transmittance of the clarified sample or standard with each of the three tristimulu
filters. Calibration standards from 25 to 250 units are recommended.

9. CQalculations
9.1 Caleylate intermediate tristimulus values for samples and standards from th

transmittance data in 8.3 using the following equations:

X, = (T, x0.1899) + (T, x0.791)

Y,=T,

Z, = T,x1.1835

where:

T, = transmittance value in % using filter number 1

T, = transmittance value in % using filter number 2
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T, = transmittance value in % using filter number 3

9.2 Convert tristimulus values to the corresponding Munsell vaiues V,, V, and V, by the use
of published tables’r'”, or the equation suggested by Bridgeman®.

9.3 Calculate DE vaiues for samples and standards, construct a calibration curve by plotting
DE against ADMI units of standards and determine ADMI color units of samples from
the calibration curve.

DE = V[0.23 X (Vu = VII' + {V,. = V) = (Va = VIF + [04{(V, = V) = (V. ~ VI

where V,,, V,, and V,, = the Munsell values for X,, Y, and Z, respectively and V., V.
and V, = thc Munsell values for a blank solution whose tnstunulus values are X, Y,
andZ..
NOTE 1: If the photometer used is set at 100% transmittance with distilled water, the
tristimulus values for the blank are 98.09, 100.00 and 118.35 for X, Y. and Z,
respectively. If necessary, tristimulus values for the blank are determined as in
calculation (9.1).

9.4 Report ADMI color values at pH 7.6 and at the original pH.
NOTE 2: The intermediate tristimulus values calculated under 9.1, using the three
tristimulus filters, are used only to calculate the ADMI color value. They should not be

. reported as tristimulus values or.used to determine dominant wavelength, luminance and
purity.
10.  Precision and Accuracy
10.1 Accuracy data on actual samples cannot be obtained.
10.2 Precision data are not available at this time.
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U.S. Environmental Protection Agency SAS Number

CLP Sanmple Managemernit Office [ 1]

209 Madison Street, Alexandria, VA 22313 . . o
Phone: (703) 557-~2490 or FTS 557-2490

SPECIAL ANALYTICAL SERVICES
Regicnal Reguest

[X] Regiocnal Transmittal [ ] Telephone Request

A. EPA Region and Client: EPA Region III/CH2M HILL
B. Regional Representative: Colleen K. Walling

L. Telephone Number: {301) 266-9180

D. Date of Reguest:

E. Site Name: Raymark Site, Montgomery County, PA

Please provide below a description of your request for Special
Analytical Services under the Contract Laboratory Program. In order
to most efficiently obtain laboratory capability for yolr request,
please address the following considerations, if applicable.
Inconplete or erroneocus information may result in delay in the
processing of your réguest. Please continue response on additional
sheets, or attach supplementary information as needed.

1. Description of analytical service regquested:

Analyze 24 groundwater samples and 12 aqueous blanks for
volatile organics as specified in EPA Method 524.2 -~ Revision
3.0 plus acetone, carbon disulfide, 2-butanone, vinyl acetate,
4-methyl-2~-pentanone, and 2-hexanone. '

2. pefinition and number of work units involved (specify whether
whole samples or fractions; whether organics or inorganics;
whether agueocus or soil and sediments; and whether low, mediunm,
or high concentration): :

Analyze 20 groundwater samples, 4 duplicate groundwater
samples 6 aqueous field handling blanks, and 6 agqueous trip
blanks for volatile organics as specified in EPA Method 524.2
-- Revision 3.0 plus acetone, carbon disulfide, 2-butancne,
vinyl acetate, 4-methyl-2-pentanone, and 2-hexanone. Samples
will be low concentration. EPA Method 524.2 -- Revision 3.0
is found in the "EPA Methods for the Determination of Organic
Compounds in Finished Drinking Water and Raw Source Water"®,
September 1986. (Method attached).

3. Purpose of Analysis {specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.):

Superfund RI/FS.

4301350
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4. Estimated date(s) of collection:

5. Estimated date(s) and method of shipment:

Samples shipped by overnight courier.

6. Approximate number of days results requlred after 1ab receipt of
samples: .

Normal turnaround (35 days)

Holding time: To meet the holding time requirements, the
veolatile organic samples MUST be analyzed
within 10 days from date of collection.

A written report (Data package)} MUST be
submitted within 35 days after receipt of
the last sample within the case.

7. Analytical protocol required (attach copy if other than protocol
currently used in this program}:

Aqueous samples submitted for volatile organic analysis must
e analyzed by EPA Method 524.2 -- Revision 3.0 (see
attached). The samples must be analyzed for the compounds in
item 1 of this SAS request IN ADDITION to the compounds listed
. in item 1 of Method 524.2

8. Spec1al technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detention
limits, etc.):

The maximum number of samples in a sample dellvery group (SDPG)
is 20. The detection 1limit must be 1 ug/1l or less for all
analytes. A minimum of five calibration standards is required
at concentrations of 4, 10, 20, 30 and 40 ug/l. The initial
five point calibration must be analyzed within the 2 days
preceding sample analysis. A continuing calibration must be
performed prior to sample analysis and once per 12 hours. In
addition, a Laboratory Fortified Blank at a concentration of 1
ug/1 must be analyzed immediately following each continuing
calibration. Verify the MS tune and the intial calibration at
the beginning of each 12 hour period of analyses. Before any
samples are analyzed, it must be demonstrated that a
laboratroy reagent blank is reasonably free of contamination
that would prevent the determination of any analyte of concern
at 1 ug/l. Each sample, blank, duplicate, and standard must
be spiked with a surrogate spiking solution of
4-bromoflucrobenzene and 1,2-dichlorobenzene-d4 at a
concentration equal toc that of the internal standard. Results
are to be reported on CLP data forms modified to include all
volatile organic compounds listed in EPA Method 524.2 --

. Revision 3.0 plus those compounds listed in item 1 above.
Include a laboratory generated mass spectrum for all compounds
detected above and below the MDL. All samples mus be analyzed
within 12 hours of a GC/MS tune. The laboratory selected for
this analysis must prov1de, as part of their written
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narrative, their initial demonstration of laboratory accuracy
and precision as described in section 10.3 of method 524.2.
All calibration and analytical procedures given in method
524.2, whether presented as optional or required, MUST be
followed. All samples are to be analyzed within the specified
holding times and reported on results summary sheets. Up to
ten volatile compounds {not listed in method 524.4 and item 1
above) of greatest apparent concentraticon shall be tentatively
identified via a forward search of the NBS mass spectral
library as described in the current SOW for Organics (2/88).
Only tentatively identified compounds (TICs) with a peak area
> 40% of the nearest internal standard are to be reported.

Analytical results (if known, specify format for data sheets,
QA/QC reports, Chain-of-Custody documentation, etc.). If not
conpleted, format of results will be left to program discreticn.

The SAS package must be equivalent to the CLP RAS format,
modified to include all compounds listed in Method 524.2 =-
Revision 3.0 and in item 1 of this SAS request. The
laboratory must submit all documentation including the SaSs
packing lists, chain-of-custody forms, and analytical results '
on standard CLP forms, as described above for all samples
subnitted to the labaratory (the data sheets should binclude
the dates the samples were collected, received, and analyzed
by the laboratory). Laboratory duplicated, reagent blanks,
and laboratory fortified blanks must -also be reported on
standard CLP RAS forms. All QA/QC information, standards
information, raw data including laboratory generated standards
and sample mass spectra for compounds detected both above and
below the MDL, and initial and continuing calibration results
must be provided. Initial calibrations, continuing
calibrations, surrogate recoveries, internal standards
performance, etc. must be reported on standard CLP. forms
modified for this SAS request. A written narrative describing
problems encountered in receipt or during analysis and
corrective actions taken (including telephone logs, etc.) must
be provided. The report should describe the actual methods
used from preparation to analysis. The laboratory shall also
provide as part of the written report their initial _
demonstration of laboratory accuracy and precision. The
report shall paginated. Results shall be reported in ug/l.

The cover page and all sample report forms MUST be labelled
with the complete EPA sample number as it appears on the
chain-of custody and CLP paperwork. The case narrative must
document all problems encountered and the subseguent
resolutions.

Other (use additional sheets or attached supplementary
information, as needed): .

The laboratory must supply a detailed example calculation that
clearly demonstrates the manner in which the initial and final
result was derived. Where applicable, each component of the
calculation must be explained (e.g.. if the calculation
includes a dilution factor, it must be clear where, why, and
how each dilution occurred). The laberatory must supply any
and all information required to reproduce, during independent

data review, all results reported by the laboratory. AR301332




The awarded laboratory is responsible for meeting all.
requirements as specified in this client request. Any changes
. in method(s) or other specifications must be approved by
Region III prior to the award. If these stipulations are not
met, Region IIT will recommend review for liquidation damages.

11. Name of sampling/shipping contact:
Tom McLaughlin Phone: (703) 471-6405

12. Data Regquirements

Precision Desired
Precision Desired

Parameter e ---Detection Limit (+/- % or conc.)
TCL VOA's and NYMCLs ' 1 ug/l . 4/~ 20 %
principal organic : <

contaminants

vinyl chleoride. =005 ug/l : +/~ 20 %

13. 0QC Reguirements

Fregquency Limits
Audits Reguired . of Audits (+/- % or conc.)
. Method Blank one per 12 hr. less than 1 ug/l
Lab Duplicate ' one per 20 sample +/- 20 % (RPD)
Surrogate Spike . each analysis Per the CLP SOW for

Organics (2/88)

Laboratory Fortified every 12 hrs. . Accuracy 80-120%
Blank (1 ug/1) - recovery
Precision 20% (RSD}

o To ensure the 1 ug/l _and 0.5 ug/l detection limit for
vinyl chloride can be achieved, a Laboratory Fortified
Blank MUST be prepared at 1 ug/l and 0.5 ug/l. The area
of the analyte at this concentration must be measured but
it does not have to be included in the calculations of
relative standard deviation for the calibration. Report
RF and concentration detected.

14. Action Required if Limits are Exceeded:

Failure to obtain method blank values less than 1 ug/l

requires that all samples prepared with that method blank be

re-prepared and re-analyzed for the affected parameters. All

blank data are to be reported and the necessity for

re—analysis must be included in the narrative summary. If

duplicate results exceed contrecl limits, re-analyze the _AR 30’333
samples and duplicate. If re-analysis fails to produce !
results in control, contact the RSCC. For the fortified blank,

if the accuracy, precision, and method detection limgﬁ%JSap@qyg
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be acheived, the problem must be located and corrected before
additional samples are analyzed. If the problem cannot be -
identified, contact the RSCC. Re-analysis is required when one
or more surrogate percent recoveries are out of QC limits. If
the 1 ug/l check standard does not meet control limits the
instrument must be re-calibrated. The laboratory must
demonstrate the ability to reach the detection limit.

15. Request Prepared by: Laura Gavin/CH2M HILL

Date: February 8, 1950

16. Reguest reviewed bhy:
Date:

Please return this request to the Sample Management Office as soon
as possible to expedite processing of your request for special
analytical services. Should you have any guestions or need any
assistance, please contact your Reglonal representative at the
Sample Management Office.

ARR301 334
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i T METHOD 526.2. VOUATILE ORGANIC COMPOUNDS IN WATER aY
| PURGE AND TRAP CAPILLARY COLUMN GAS CHROMATOGRAPHY/MASS SPECTROMET:
(August, 1988) .

1. SCOPE AND APPLICATION

- -

oo ohel. THis method fs applicable for the determination of vartous vol:
organic cumpounds in finished drinking watar, raw source water,
drinking water in any treatment stage. (1) The following comnc
can be determined by this method: ‘

Chemfcal Abstract Servie:

. . . Analvte Registry Number

! ' --Benzene T1d32

Bmuﬂzeﬂe IMI

Bromochlcromethane 74-37-5

Brocodichloromethane _ 75-27-4

Sromofora’ 78262

Sromorethane 74819

lt-lutylbmzm 104512

tert-2ytylbenzene 96065

Carbon tetrachloride £8.23-5

Qiorebenzene 108-90-7

Chloroethane . 75u00=3

’ 0 Chlerufora 87863

J' Chloromethane 74573

Z=Chlorotalyene C o 950l Sl

T 7 d={hloretsiuene : - 106434

_Dibromochioromthine . ) 124481

1,2-0tbromo-3-chlarepropane 96=12-3

© s e e 2=Dibromoethane ,  106=93-1

1,2-01chlcrobenzens 95.60-1

1,3=-01chlorcbenzene I , 841-73-1

1, 4&=0ichlorebenzene S 106457

. Denloredifivoromethane S 782713

. 1.1=01chloroethane . 75,343

¢ ST e ’1'2-5165101?.%‘ 107 =082

I 1,1-0fchlorcethene | 75354

‘ . cis=1,2-0%chloroethene | 186554
! ’ P

AR301335




1.2

. . e Chemrical Abstraces Servicss

" Mathod detaction. 1imits (MDLs) (2) are compiund dependent and vary

with purging efficiency ind concantration. The MDLs for selected
analytes are presented in Tadle 1. The applicable concemtration
range of this method {s compound and {nstrument dependent but i3
approximately 0.1 ¢o 200 »g/L. Analytss that ars Inefficiently
purged from watar will not be detected when present it low
concamtraitions, dut they can be measured with acceptable 2csuricy
and precision when present in sufficient amcunts. Oeterwination of
sml g:c-t:ﬂca'l isomers {1.8., xylenas) say De hampered by
cogiytion,

Hi.301336

@

Analves . Registrv Numper
trans-l,2-lichloroethene 158-50-3 -
1,2-0ichlorcoropane 78=37-5
1,3-Dichlaroprapane 142-28-9
2,2-Jichloropropane £90=20-7
1,1-0ichloroprapene §563-58-5
Ethylbenzene 100414
Hexachlorsbutadiene ' 87882
Iscprepyibenzene 98-32-3
p=lsepropyitoiyene 99376
Methylene chloride 75=09=2
Raphthalene 91.20=3
n-Propylbenzene 103-65.1 .
Styrene 100425 -
1,1,1,2-Tetrachicroethane 630205
1.1,2,2=Tetrachlorgethane 79345
Tetrichlorcethens 187=18-4
Toluene: 108-82..3
1,2,3-Trichlorobenzene 87615
1,2,4-Tricnlorcbenzene 120-32-1
1,1,l-Trichlorcethane 71=55=6
1.1,2-Trichlorcethane - 19=00-5
Trichlorcethene : 79=01-5
Trichioroflucromthane 75854
1,2,3-Trichlicrepropans . 96184
1,2,&-Trimthyibenzens . L x I
1,3,5-Trimthylbenzene 108-87-3
Yinyl chlcride . - 75=Ql-4
o=Xylene b o Y]
m=Iylene 108=38-3
p=Iylene 106-42-3

@
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1.3 This method is recommended for use only 3y analysts experiencsa
the measurmment of purgeddble orgamics at the low ug/L level gr_
experiencad lechnicians uncer the close supervision of a qualif
analyst.

2. SUMMARY OF METHOO

- 2.1 Highly volatile organic compounds with low water solubility are
extracted (purged) from the samnle matrix by bubbling an inert
through 2 25 ml aquecus sample. Purged samole companents are
tragped in a4 tude comtaining syitable sordent matarials. then

e = purging 18 comleta, the sorbent tube is heated and backflushed

with helium to desord tripped sample components. The analytes
desorded directiy to a large bore capillary or cryofocussed on
capillary precolumn before being flash evaporated 20 2 narrow b
cawpillary for analysis. The column {s temperiture programmed t
separzta the method inalytes which are then detected with a mas
spectrommter (MS] interficed to the gas chrosatagraph.

Wide-bore cwﬂ'lafy ¢slums generally require i jet separator,
wherzis narrow=bore capiliaries can be directly interfaced o ¢

ion source.

2.2 Tentative identificitions are confirmed by analyzing standards
under the sams conditiens usad for samples and comparing result
8233 spectri ind GC retantion times, fach {dentified component
measured by relzting the MS response for an appropriate salecd:
{en produced by that compound to the MS responss for another i«
produced by 1 compound that {s used as an intermal standard.

3. INTERFERENCES

~ 3.1 Ouring analysis, major contaminant scurces are volati{le matert

in the laboratory and impuyrities ia the inert purging gas and
TTTTTTTTehe sorbent trip.  The use of non=palytatrafiuqroethylene (PTT
- _plastic tubing, nen=-PTFE thread sealants, or flow conzrollers
rubber components in the purging device should be ivoided sinc

LTI L TSuch mataridls oyt-gas organic compounds which will be concent

in the trap during the purge cperaticn., Analyses of laborater
reagent dlanks (Sect. 9.1.3) provide information about the pre
of contaminants. When potential intarfering pedks are noted 1
ladoratory reagent blanks, the analyst should change the purge
source and regenerats the molecular sieve purge gas filtar (Fi
1). Subtracting dlank values from sample resylts {3 not perwi

-
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3.2 Interferiag cantimination may oésir when a samole cantaining Tow
concentrations of volatile organic compounds is analyzed T
immedidtaly after 3 samole containing relatively hign .
cancerrtrations of volatile erganic comoounds. A preventive )
technique {s betweenwsample rinsing of the purging apparitus and
sampie syringes with two portions of reagent watsr. Afier anaiysis
ef 4 satple containing high concentrations of volatile arganic
coopounds, one or more laboratory reagent blanks should de amalyzed
to check for cress contimination. For samples containing large
amounts of water saluble matarials, suspended solids, high boiling
campounds or high levels of compounds being datermined, 1t may dDe
necessary o wash out the purging device with a soap solutien,
rinse it with reigent water, and then dry i% in an oven at 105°C

between analyses.

3.3 Special precaytions must be taken $o analyze for methylene
chloride. The analytical ind sample storage irea should be
isclated from al] atmospheric sources of methylene chleride,
gtherwiss random background levels will result. Since methylene
ehloride will permeats throygh PTFE tubing, all gas chromategraphy
carrier gas lines and purge gas plumdbing should be constructed from
stainless steel or copper tubing. Laboratory clothing warn by the
analyst should be clean singe clothing previously exposed %o
agthylene chioride fumes during common 1iquid/liquid extraction
procedures Qan comtributs 20 sample contaxination,

4. SAFTTY

4.1 The toxigity or carcinogenicity of chemicils used in this method
Ras not ceen precisaly defined; each chewical shoyld be traated as
i potential health hazard, and exposure £0 thess chemical: should
be minimized., Each laboratsry is responsidlie for maintaining
awareness of 0SHA requlaticns regarding safe handling of chemicals
usad in this msthod, Additicnal references %o laboratory safety
are dvailadbie (3=5) for the information of the analyst.

4,2 The following mathod analytes have been tentatively classified as
incwn or suspected human or samalian carcinogens: benzene, cardon
tatrachloride, 1,4=dichlorobenzene, l,2-dichlorsthane, hexachloro-
butadiene, 1,1,2.2-tetrachlicrcethine, 1,1,2=trichloroethane,
-ghlorsfors, 1,2-dibromoethane, tetrachlorcethene, trichicrvethene,
and viny! chlaride. Pure stindard saterials and stock standard
salutions of these compounds should be handled fn 2 hood. A
NIOSH/MESA approved taxie gas respirater should be worn when the
analys: handles high concentritions of thess toxic compoynds.

)
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5.

APOARATUS ANO SQUIOMENT

§.1 SAMPLE CONTAINERS - 60-al 2 120:-‘1 screw cap vials (Pierse #1%

or equivalent) each eguicped with a2 PTFS-faced silicone seotum
{Plerca #12718 or equivalent). Pricr to yse, wash vials and sa:

___with detargent and rinse with %20 and distilled water. .Allow =
vials and septa o 2ir dry at room temperature, place in a 108°

oven for one hour, then remove and allew £ coel in an ared kno
23 be free of organies. '

5.2 PURGE AMD TRAP SYSTEM - The purge and trap system coensists of ¢

- 340arate pleces of equipment: purging device, trap, and desors

Systens are comercially available frem several sourcas that me
ail of the following specificaticns.

5.2.1 The all glass purging device (Fig. 1) must be designed t
acept 25-ml saples with 3 water colum at leas: 5 o=
- - -deeg, Gasecus volumes above the saple must be kent to
minimm (¢ 15 o) %0 eliminate dead volume effects. A g
frit should be installed it the hase of the samle chamt
30 the purge gas passes through the water columm as fine
divided bubdles with a diameter of ¢ 3 mm it the origin.
Needle spargers may be used, however, the purge gas must
1n§ruducad at 2 point ¢ 5§ mm from the base of the water
colm,

5§.2.2 The trap (Fig, 2) must be at least 25 cm long and have :
. inside diametar of at least 0.10%5 in. Starting from She
inlet, the trap should contain 1.0 cx of methyl silicane
codted packing and the following amounts of adsoruents:
of 2,5-diphenylene cxide polymer, 1/3 of silica gel, anc
of coconut charcoal. Before {nitial use, the trap shou’

e GoNditioned overnight at 180°C by backflushing with an -

..gas flow of at Teast 20 oi/min, Vent the trap e«ffluent !
© 77 the room, not to the analytical column. Prior to daily
the tr1p should be conditicned for 10 minutss at 180 C
backfiushing, The trap may de vented 23 the analytical

~  ricalum durdng daily conditloning; however, the colum m

- be ™n through the temerature progra pricr to analyst
samlaes. .

5.2.3 The use of the methy! silicone coated packing is
recoemended, Myt not mandatary. The packing sarves a ¢
purpose of protacting the adsordent from aervsols, and
of insuring that the adscrbent s fully enclosed within
heited 2Zone of the trap thus eliminating potential cgld
spots. Alternmatively, silanized glass wool may be used
spacer at the trap inlef.




§.2

§.2.4

h s'z's

The déscrier-wust be canle of rapidiv heating the trag ig
180 C. The polvmer secticn of the irap should a0t De featag
higher than 200 C or the life expectancy of the trap wil
decrease. Trap failure is characterized by 3 pressure drop
in excess of 3 pounds per sguare inch across the trap curing
purging or by poor bromoform sensitivities. The desorder
desfgn {llustrated in Fig. 2 meets these criteriai.

Figqures 3 and 4 show typical flow pattarns for the
purge-sord and descrt modes.

@S CHROMATOGRAPHY /MASS SPECTRCMETER/DATA SYSTEM (GC/MS/DS)

£.3.1

5.3.2

£.3.3

§.3.4

The GC must Be cacable of temperature programming and should
be equipped with variable=constant differential flow
controllers so that the colusn flow rate will remain
constant throughout desorption and temperature program
operation. The column oven must be cooled to <30°C,
therefore, 1 subzmbient aoven controllier {3 required., The &L

‘usually is interfaced to the MS with in 11l=glass enrichment

device and an a11-glass transfer 1ine, but any enrichment
deyice or transfer ling 2an he used {f the performancs
specifications described in Sect. 9.2.5 can ba achieved.

Gis Oiromatographic Colum 1 - &0x Tong x 0.75m 10 YOCOL
(Supelco,. Inc.) wide=dore capillary column with 1.5 um fila
thickness. The flow rate of helium carrier gas is .
established a2 15 & /win, The column tamperaturs is held
for § xinutes at 10°C, then programoed to 160 C at § C/min,
and hald until all expected comounds have eluted. A sample
chruzatogram obliined with this colum is presented in Fig.
5. This ccluzn was uysed 20 develop the methed performance
stitements in Sectien 13.

Gas Chromatographic Coluan 2 - 30m long x O.53mm ID 08-524
Mega-lore (Jid Scientific, Inc.) colum with 3 uz film
thickness. Helium carrier gas flow {s 15 mi/min. The
column temperature {5 held for § minutes at 10 C, then
wmed 25 160°C at § C/min. A sample chromatogras
obtiined with this colum {is presented in Flg. §.

823 Chromtoqraonic Calum 3 - 30 mater long x 0.32m ID
fused silica capillary column coated with.Qurabond 0B-5 (J&
Scientific, Inc.) with a2 lum film thickness. Hellus carrier
31.1 flow i3 4.0 si/min. The calum is saintained at 10°C
or § wins, then programed at §°/mia for 10 ain than
18°/min for § min to 145°C. A samle chromatogram odtained
with this colum i3 presented in Fig. 7. :

rJ
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5.4

5.8

$.3.5 Mass speceral data are obtained with electron~impacse .
fenization 2t a neminal electron energy of 70 aV. The s
SDEcTrometar must be capable of scanning frem 35 ta 200
every 2s or less and must producs a B2S3 Spectrum that 1
a1l criteria in Tadle 2 when 50 ng or less of :
4-dromct luorobenzene i3 introduced imto the §C. - To enst
sufficient precision of mass spectral data, the desirad"
3can rata allows acquisition of at Teast five specsra w
3 samle camponent ¢lutes from the 5C.

- 8.3.8 An interfaced data system (0S) is required to icguire,
Ut store, reducs and output mass spectral data. The comou:

software aust allow saarching any 6C/MS data file fer ic
of 1 specific mass and plotting fon abundances versys *-
.. Or scan maber. This type of plot 1s defined as an
- extracted ion current profila (EICP). Software must al:
dllow integrating the abundancs in any £1CP between
specified time or scan number limits.

CAPILLARY INTERFACE - Tha devics intarfices the purge and trap
concantrator o the capillary gas chromatsgraph., The intarfac:
condensas the desorded sample components and focuses them into
nArrow band on. an yncoated fused silica cipillary pre=column,

the interface i3 flash heated the sample is transfarred o the

nalytical capillary colum,

$.4.1 Under a stream of liquid aitrogen, the temperature of &
fusad s1lica {n the intarface fs maintained at -150°C ¢

.- the cryafocusing step. Afier the desaration per-!og, th
intarface must be cavadle of rapid hedting to +250°C in
sec. or less to complets the transfer of inalytes,

SYRINGE AND SYRINGE VALYES =+ vi--c.

- 8.5.1 Two 25-a. glass hypoderwic syringes with Luer-Lok tis.

3.5.2 Three 2-ay syringe valves with Luer ends.

8.5.3 Micro syringes - 10, 25, 100 s

5.5.4 Syringes - 0.5, 1.0, and Sul, gas tight with shut-off

MISCELLANEOUS '

5.6.1 Standard solution storage contiiners - 15-al Bottles w!
- PTFE-lined screw caps.

.
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6. REAGENTS AND CONSUMASLZ MATZRIALS
5.1 TRAP PACKING MATERIALS - g

§.1.1 2,8-01iphenylene oxide polymer, 60/80 mesh, chromatograghic
grade (Tenax GC or equivalent).

6.1.2 Methy! silicone packing {optional)~ OV=] (3%) on Chrome-
sord W, §0/30 mesh, or equivalent. _

§.1.3 Silica gel - 35/60 mesh, Davison, grade 15 or equivalent.

§.1.4 Coconyt charcoal - Prepare from Zarnebey Cheney, C4=580-25
1ot M.2549 by crushing through 26 mesh screen.

§.2 REABENTS -
§.2,1 Methamol = Demonstrated to be free of wnalytes.

§.2.2 Reagent water - Prepare reigent water by passing tap water
through a filtar bed containing about 0.5 kg of activated
carden, By using 2 water purification system, ar by doiling
distilied water for 15 ain followed by a leh purge with
inert gas while the watar tesmperature is held at $0°C.
Store in clean, narrow-scuth Dotiles with PTFE-lined septa

§.2.3 Hydrochleric acid (1+1) - Carefully add measured volume of
conc. HCY t0 equal volume of reagent water,

§.2.64 Vinyl chloride - 39.9% pure vinyl chleride is availadble from
Ideal Sas Products, Ing., E£dison, New Jersay aind from :
Matheson, East Rutherford, New Jersay. Cartified mixtures
ef vinyl chleride fn nitrogen at 1.0 and 10.0 ppm (v/v) dre
availadble from several sources. .

6.3 STANDARD STOCX SOLUTIONS = Thesa solutiens may be purthised as
certified sgligtions or prepared from purs standard satarials using

the following procadures:

§.3.1 Place about 9.8 m. of methano! ints a 10—l ground-glass
stoppered volumetric flask. Allow the flask to stand,
ynstoppered, for about 10 xin or until al1 alcohol-wetted
surfaces have dried and weigh to the nearest 0.1 =g,

.




5.4

6.5

-
-

[f the analyte is a Tiquid at =com temperature, use i
syringe anc immediataly add twa or more drips of refers:
tdndard ts the flask, Ge sure that the reference $tan
falls direcsly into the alcohol without contaczing the
of the flask. If the analyts 13 a1 gas at room temperat:
117 1 S-ml valved gas-tight syringe with the standard
the 5.0-ml mark, Tower~the needle o 5 mm above the mez!
meniscus, and slowly inject the standard {nto the aeck .
of the flask. The gas will rapidly dissolve in the met:

Rewaigh, diluts ts volume, stopper, then mix by fnversi
the flask severil times. Calculate the congentration i
afcragrans per aicraliter from the net giin in weight,
compound purity is certified at 965 or greiter, the wei
can be used without corréction to calculate the
concentration of the stock standard.

Store stock standard saluticons {n lS-al bottles equippe
with PTFE-lined screw caps. Methanol solutions prepare
from ligquid analytas are stablie for at least four wesks
stored at 4°C. Methancl solutians prepared from gasecu
anilytes are not stable for more than one week when $t0
at <0 C; at room temperature, they sust be discarded af

ofe dly.

§.3.2

§.3.3

§.3.4

'SECONDARY OILUTION STANDARDS - Usa standard stock solutions to

prepare secondary dilution standard solutions that contain the
antlytes in methancl, The secondary dilution standards should
prepared 1t concantraticns that can be easily dilyted £2 prepa
aqueous calibration solutions (Sect. 8.1) that will bracket th
working concentratian range. Stare the sacondary dilution s%2
salutions with winimal headspace and check freguently for sigr
deterioration or evaporation, aspecially just before preparinc
calibration solutfons from them. Storage times described for

standard solutions in Sect. 6.3.4 11so apply to secondary &ile

standard solu:io_ns. | ,

INTERMAL STANDARD SPIKING SOLUTION — Prepare a spiking solut!

containing fluorcbenzene, and 1l,2~dichlorcdenzene=dy in methar
using the procadures described in Sect. §.3 and 5.4, It is
recommended that the sacondary dilutien standard be prepired :
concentration of 25 ug/m of each intarmal standard compound.
addition of 10 ul of such a standard %o 25.0 m, of sample or
calibratien standard would be equivalent 28 10Q ug/L.

BFE STANDARD - Prepare a 25-yg/m. sclution of bSromoflucroden:
in mﬂugol. .
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§.7 LABOURATORY QUALITY CONTROL STANQARD CINCINTRATE - Using standard
stock sslutions, prepare & solution containing each analyza of ™ -
interest it a cancentration of SC0 times the MCL in methanel.

7. SAMPLE COULLECTICN, PRESZRVATION, AND STORAGE
7.1 SAWPLE COLLECTION

7.1.1 Collect all samples in duplicate. Fi17 sample botZles t2
gverfiowing. MNo air bubbles should pass through the sample
a3 the battle is filled, or be trapped in the sample when
the bottle is sealed. ' '

7.1.2 When saxling from a1 water %ap, open the tip and allow the
system to flush until the watar temperature has stabilized
(usually about 10 min). Adjust the floew to about 500 mi/min
and ¢31lect duplicate samples from the flowing stream.

7.1.3 When samling from an open body of water, #1171 2 l—gquars
wide—mouth dottle or lolitar beaksr with samie frem 3
recresentitive area, and carefylly f111 duplicats sample
battles froa the contiiner.

7.2 SAMPLE PRESERYVATION

7.2.1 Adjust the pH of the duplicats samles to <2 by carsfully
--3dding one drop of 1:1 HCl for each 20 ol of samls
volume.(6) Seal the samle dottles, PFTE~fice down, and
shake vigorously for cne minuta.

7.2.2 The samples must be chilled to 4°C on the day of callection
nd maintained it that temeriture until analysis. Fleld
saples that will not De recaived it tha laboritary on the
day of collection must be packaged for shipment with
sufficient ice to ensure that they will be at 4°C on arrival
at the laboratary.

7.3 SAPLE STORAGE

7.3.1 Store samples at 4°C until analysis. The samle starage
ired must de free of organic sclvent vapors.

: 7.3.2 Analyzs all samples within 14 days of collection. Samples
mt tndalyzed within this period must be discarded and
reslaced,

ARSCI3LL
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8. CALIBRATION AND STANDARGIZATION
8.1 PREPARATION OF CALISRATION STANDARDS

3.1.1 A sat of at least five calibration standards containing
mthcd analytes s needed. One calidrazion standard shc
contain each analyte at a concentration Worvaching byt
greater than the method detection limit (Table 1) for 2
compound; the other calibration standards saeuld contai
dnalytes at concentrations that define the ringe of the

-
— . e s TR e

=0 Ol Al PRASILARNE DI O S L -

u 8.1.2 To presare a calibration standard, add an appropriate w
.....of 3 secondary dilytion standard solutfen %a an aligquot
redgent water in 2 volumetric flask. Use a microsyring:

ST T T e rapldly infect the aleoholic standard into the expanded

of The filled volumetric flask. Remcove the needle as
Quickly as possible zfter injection. Mix by invertiang -

_flask thres times only. Discard the contents contiined
the necx of the flask. Aquecus standards are not stabl
should e discarded after one hour unless sealed and st
43 described 1n Sect. 7.2.

8.2 CALIBRATION

8.2.1 Aftsr meeting the 3F3 critaria in Sect. 10.1, analyze o
calidration standard according to Sect. 10, adding 10 g
internal standard spiking solution directly to the syr
For each analyts, select a significant characteristic i
When feasidle, use the most intense ion in the mass
spectrum; when 1 less intensa fon {s more characteristi
sufficiently inzanse to provide necessary sansitivity,
that fon te avoid possible intarferences. Tabulate are
response of the characteristic m/z versus the concentra

- ~for each analyts and fntermal standard. Calculate resp
factors (RF) for each analyta using Equation 1:

RF e (AME) Equation 1
{s/ " g ‘
where: |
Ay = Arga of the characteristic m/z for the analyts
measured;
Aig = Arsa of the characteristic m/z for the intarmal
) standard; .
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Cig = Concentration of the internal standard, in ug/L.
Cs- » Concantration of <he analyte to be measured, in_ug/L,

The chofce of which intermal standard to use for an analyts
i1s left 2o the analyst.

8.2.2 Prepare 1 calibration cyrve for each analyte.
Altarnatively, if the RF for an analyta is constant: (Tess
than 102 RSD) over the working range, the average RF can be

used for that analyts.

8.2.3 The working calibraticn cyrve or averige response factsr
st be verified on each working day by the msasurement of
one or mort calibration standards. [f the quantitation 1on

= area for any analyta varies fros the responsa determined for

—that standard concentration from the calibration curve or
average RF established in Sect. 8.2.2 by more than 220%,
repeat steps 8.2.1 and 8.2.2. ‘

2.2.¢ Calidration far vinyl chloride using & certified gaseous
mixture of vinyl chicride in nitrogen can be accomiished by

the following steps.

8.2.4.1 Fi1]1 the purging devics with 25.0 m. of resgent
water or agueous calibration standard. .

8.2.4.2 Start to purge the aquecus mixture. Inject 3 known
volune (between 100 and 2000 xl} of the calibraticn
gas {at 1oom temerature) directly into the purging
devica with 1 gas tight syringe. Siowly inject the
gaseous sample through 1 septum saal at the top of
the purging device at 2000 yl/min., Do not inject
the standard through the iquesus sample inlet
neecdle. Inject the gasecus standard before five min
of the ll-min purge time have elapsed,

$.2.4.3 Catarzine the agqueous equivalent concentrition of
' vinyl chioride standard, in pg/L, injected with the

equation: .
S-= 0.102 (C)(V) Equation 2

where S = Aquecus egquivalent concentration
af vinyl! chloride standard in gg/L:
C = Concentration of gaseous standard in ppm;
Y = Volume of standard injected in milii=
1{2ars.
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§. QUALITY CONTROL =~ - )

$.1 Each laberatary that uses this methad is required %o gperate 1
formal quality control progras. The minimm requirements of thi
p am consist of an inftial demnstration of laberatory cap-
flity and an ongoing analysis of spiked samles to evaluxte a
document data quality. The labaratary must maintain records to
document the quality of data that {s generitad. Ongoing data
quality checks are compared with established performance criter
t0 detarwing {f the results of analysas mes® the performance
.. charactaristics of the method. A quality control check standar
7T st De tmalyzed to confirm that the measurs=ments were perform
an {n~control mode of operation.

o o911 The amalyst must make an initial, cne-time, demonstratic
the ability ta generate acceptable accuricy and precisic
with this method., This ability is established as descr-
in Section 9.2. ’

In recognition of advances that are cccyrring {a chroma
graghy, the analyst is permittad cerzain cptions {detai’
in Section 10.2.2) %o improve the separations or lower *
cast of measurements. Each time such & mdification is
T T t0 the method, the analyst {s required to repeat the
procedure in Section 9.2. .

Each day, the analyst must analyze 1 reagent water blan
demcrsirate that intarferences from the malytical syst
ire under control.

9.1.2

§.1.3

The laboratory aust, on an ongoing dasis, demonsirate
shrough the analyses of quality control check standards
the cperation of the meisurement system i{s in contral.
procedure is described in Section 9.3, The frequency ¢
—m o = T 7 cheek standard analysas s equivalent to 10% of all san
andlyzed but at least two samples per month. .

on a'mk'ly hisis; the ‘Iaboratraéyr mst demoasirits the
ab{1ity %3 analyze low lavel samples. A procedure for
Tevel check sampies is described in Sectien 3.4,

3.1.4

The laboratory must maintain performance recards to doc
the quality of data that is generated. This procedure
. descrided in Section 9.5.

9.1.6

9.2 To estadlish the ability to generita accaptable iccuricy and
precision, the analyst must perforam the following operatiens.




cantaining each regulateg-analyte, and any acgitional
atalyte wnich is %3 be reported, at 2 concentrition of 500
times the MCL or § uyg/mf, whichever {3 szaller, in -
methanol. The QC checx samplie must be prepared 5By the
laberitory using stock standards pregared independently from
those used for calibratien.

§.2.2 Analyze seven 25ml QC check samples at 1/§ MCL or 2 yg/L
cserding to the method beginning in Sect. 10. Each sample
{3 produced by injecting 10 ul of QC check sample
concentrite into 25 ml of reagent water in a glass syringe
through the syringe valve. :

9.2.1 A gquality canatral (QC) cneck sampie cancentrate is required .

-

9.2.3 Caleulate the average recovery (X) in yg/L, and the standard
deviation of the recovery (s) in sg/L for each analyte using
the seven results. Calculate the MDL for eich analyte as
specified in Raf, 2. The calculated MOL mus? be less than

the spike level,

§.2.4 For each inilyte, (Y) must be between 90% and 1107 of the
true value. Additionally, s must be < 35% of . If s and X
~ for all analytss meet the criteria, the systea perforzmance
" is acceptadble and analysis of actual samples can begin., If
any s exceeds the precisiocn limit or any ¥ falls cutside the
range for iccuricy, the system performanca {8 unaccsptadle .)

for that inalyte.

ROTE: The large nusber of analytes presant a sybstantial
prodadility that one or more will fail at least one of the
acceotance criteria when all analytes are analyzed.

§.2,5 When cne or acre of the analytas tasted fafl at least cne of
the icceptance criteria, the analyst must proceed according
to Section 9.2.2 only for the analytas which failed the test.

9.3 The laboratory must demonstrate on 3 regqular dasis as outlined in
Section 9.1.4. that the mpasurement system i3 in coatrel Dy
analyzing a quality control check sample for 211 inalytas of
intarest at the MCL or 10 zgq/L, whichaver is smaller.

9.3.1 Prepare a QC check standard by adding 50 ul of QC check
sample concentrite to 25 ol of regent water in 2 glass
Sﬁ'ﬂlgto *

$.3.2 Analyze the QC check iccording ts Section 10, and calculate
the recovery for each anilyta. The recovery oust be Detween

60% and 1407 of the expected value.

F4




9.3.3 If the recavery far any analyze falls ocutside Zhe cesic
range, the analyte has friled the accsptance criteria.
check standard containing eacnh analyta that failed must
re=analyzed.

3.4 On 2 weekly basis, the laboratory must demonstrata the abiliey
analyzs low level samples. ’

9.4.1 Pregare 1 low level check samle by spiking 10 ul of §C
- check samle concentrits 2 25 ol of reagent waser and

anaiyze according to the method in Sect. 10,

9.4.2 For each analyte, the recavery must be betwesn 50% and
e of the expected value. '

3.4.3 When one or more inalytes fail the test, the analyst m

: repe1l the tast only for thoss analytes which falled &«
the critaria. Repeatad f3{lure, however, will confi{rm
general problex with the medsurement systesx. [f thig
occurs, locata and correct the source of the pradlem a
;t?;t the test for all camounds of interest deginninc

9.5 It {s recommended that the laderatory adopt additional gqualis:
assurance practicas for use with this oethod. The specific
practices that are avst productive depend upen the needs of ¢t
laberatory ind the nature of the samples. Field duplicates o
analyzed 29 assess the precision of the envirommntal measure
kKhanever possible, the laboratary should analyze standard ref:
ute;’it‘ls and participats in relevant performanca evaluation
smd “.

10. PROCEDRE

10.1 OAILY GC/MS PERFORMANCE TESTS

—e-=10,1.1 At the Deginning of each day that inalyses ars s be

perforned, the GL/MS systes must be checked o ses if
acceptadle performance critaria are chieved for 8F3 (
The performance tast must e passed bdefort iny sammles
blanks, or standards ire analyzed. .

10.1.2 At the beginning of aach day, inject 2 wl {50 ng) of 3
solution directly on the colum. Altermatively, add 2
8F3 solutien %5 25.0 ml of reagent water or calibratic
standard and analyze the solution according to Sect. 1

Abtain 3 Dickground-corrected mass spectrum of BFE and
camfirm that 217 the key =/2 criterta in Tadle 3 are
ichiaved. [f 211 the critaria are not achieved, the :
must retune Sthe mass specirometar and repeat the tast
111 criteria are 3chieved.
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10.2 [RITIAL CONOITIONS .

10.2.1 Acquire GC/MS datd for pe~formance tesis, standirds and
-samp les using the following instrumental analytes:

Electron Energy: 70 ¥V {nominal)
Mass Range: 35 to 300 amw

Scan Time: Ta give at least § scans per peik but

POt to exceed ¢ § par scan.

10.2.2 The cperiting conditions for the gas chromatogragh are
summarized under Sections 5.3.2 througn §5.3.4,. Tables 1

and -2 1ist the retenticn times and MOL that can be achieved

unfder thess conditions. Examplies af sesarations schieved
with this methoe ire shown in Figures 5-7. Other colums

er

chramatograpnic conditions may be used {f the requirements

of Section 9 ire met.
10.3 SAMPLE INTRODUCTION AND PURGING

10.3.1 Adjust the purge gas (nitrogen or helium) flow rate to 40
mi/min, Attach the trap iniet to the ourging device and
open the syringe viive on the purging device. '

10.3.2 Remove the plungers from two 25-al syringes and atlach 2
clasad syringe vilve %2 gich. YNarm the sample %2 room
temperature, open the sample {or standard) bottle, and

-  carefully pour the sample into one of the syringe darrels
Just short of overflowing. Replace the syringe plunger,
invert the syringe, and compress the sample. Open the

-

t9

syringe vilve and vent any resicual air while adjusting the

sampie volume t0 25.0 o, Add 10 ul of the intermal
standard spiking solution (Section 6.5) to the samle
through the syringe vilve. Close the valve. Fill the

second syringe in an ifdenzical mannar from the sam sample

bottle. Reserve this second syringe for & reandlysis if
necgIsary,

10.3.3 Attach the sample syringe valve to the syringe ralve on the
purging device. Be suyre that the trzp is cooler than 25

then open the sample syringe valve and inject the samile

¢,

{nto the purging chamdber. Close both valves iand fnitiate

purging. Purge the sample for 11.0 = 0.1 ain at mmient
temperiture (Fig. 3).

10.4 SAMPLE DESQRFTION - The mode of sample desorption is determined Dy
the type of caoillary column emoloyed for the analysis. When using
2 wide=dore cagillary column, follow the desorption conditions of
Sect. 10.4.1. The conditions for using narrow bore colums is

described in Sect. 10.4.2.
.
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iy 100851 Samole Desarption for Wide-dore Capiliary Column

-

e e o= Under most conditicns, this type of column must be

 interficad to the MS through an all-glass Jet separator.

10.4.1.1

10.4.1.2

10.4.1.3

-—

Aftar the ll-ain purge, attach the trag tz the
chromatograph, adjust the purge and trap system
the desord mode (Fig. 4) and initiate the
tamperature program saquence of the gas’
chromatograph and start data dcguisition.

- Introduce the trapped matarials 25 the GC calum

rapidly heating the trap to 130°C while
backflushing the trap with an inert gas at 15
o./min for 4.0 & 0.1 min. While the extracted
saple {s being Introduced inty the gas
chromatogriph, empty the purging device using t
sample syringe and wish the chamber with two 2%
Flushas of reigent watsr, Afisr the purging de
has deen emtied, leave the syringe valve open
dllow the purge gas to vent through the samle
{ntroduction needle. .

Gas Chromatography - Hold the. colum temperatur
10°C for § min, then program at § C/win to 160
and hold until all analytes eluta. .

Trap Reconditioning - Affer desording the sampl
for 4 xin, recondition the trap by meturning th

—pyrye and trap system to the purge mode. Wait

s, then ¢lose the syringe vilve on the purging
device to begin gas flow through the trag.

Maintain the trap temperature at 180 C. After
approximately 7 min, turn off the trap heater :
open the syringe valve %0 stop the gas flow thr

" the trip. When the trap is ¢oel, the next sam

can be analyzed.

L 10.4:2 Samle Dasorption far Nirrow-8cre Capillary Colum

Under normal operating conditions, most narmow-dare
capillary cslumns can be intarfaced directly to the MS
without 2 jet separator.

10.4.2.1

Saple Desorption = After the ll win purge, 2t
the trag %o the cryogenically cooled intarface
«150°C and adjust the purge and trip system %8
desord mode {Flg. 4). Introduce the trapped

materials ta the {nterface by ripidly heating
trap to 180°C while bdackflushing the trap with
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inert gas at 4 mL/min for 5.0 = Q.1 min., While the

- extricted sample is being intruduced inta the .
fntarfice, empty the purging device using the -
samle syringe and minse the chamber with two 25-al
flushes of reagent watar. Aflar the purging device
has besn emtied, ledve the syringe valve open %o
i1low the purge gas o vent thrsugh the samle
imtroducticn needla. Aftar desordiag for 5 min,
flash heat the interface %o 250°C and guickly
intraduce the sample on the chromatagriphic
¢olum. Start the teperature program sequencs,
and initiatas datz acquisition.

10.4.2.2 Gas Crromatography - Hold the column temperature at
10°C for § min, then program at §°C/min to 70°C and
then at 15 /ain to 145°C.

10.3.2.3 Trap Reconditioning = After desording the sample
for § min, recondition the trap by returning the
purge and trip system %0 the purge mode., Wait LS
s, then close the syringe valve ca the purging
device 20 bBegin gas flow through the trap.
Maintain the trap temperature at 130 C. After
approximataly 15 min, turm off the trap heater and
open the syringe valve to stop the gis flow through
the trip. When the trap is cool, the next samie
can be analyzed.

10.5 TERMINATION OF DATA ACQUISITION = When samle componernts have
eluted from the 50, tarminata MS data acguigition and storme dit2
files on the data system starige device. Use ippropriats data
output software to display full range mass spectri and appropriate
£ICPs. If any lon abundance exceeds the system working range,
dilute the saple aliquot in the second syringe with redgent water
and analyze the d1iluted aliquot.

11, QUALTTATIVE IDENTIFICATION

11.1 IDENTIFICATION PROCEDURES CRITERIA —= Tentatively i{dentify a samle
component by comparison of 1ts mass spectrum (after background
subtraction) ta 1 referenca specirum in 2 collection. Use the
following criteria to confirm a tentitive identification: ;

11.1.1 The SC rwtanticon time of the sample compenent must be within
10 s of the time cbserved for thit same cxpound when i

calibration solution was analyzed.

11.1.2 AT icri: that 4re present above 10% relative abundance in
" the miss spectrum of the standard must be present ian the
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12. CALCULATIONS
12.1 when an analyts has been fdentified, the quantitaticn of that

mass spectitum of the samoie component and should agrse
within iosciuta 10%. For'exammle, if an fon has 1 =elazs
_abundance of 3J0Z in the standard spectrum, its abundance
the sample speciruam should de in the range of 20 ts 40%.

11.1.2 ldantification is hampered when sample commonents are not
resaived chromatographically and produce mass spectra
contiining ions contribyted Dy more than one analyte.
Beciuse purgeadle organic comdounds are relatively small
mlecules and produce camaritively simple mass spectra,
this i3 not 1 significant prodliem for most method anmalyw

. When &L pedks cbvicusly represent sore than cne samle ¢
ponent ({.s., broadened peak with shoulder{s) or valley
between two or acre maxima), appropriate analyte spectra
background spectri can be selected by examrining EICPs of
charactaristic fons for tentatively identified component
When analytes coelute {{.e., only one 6C peak is apparen
the identification critaria described in Section 11.1.2
be =t but each inalyte tpectirum will contain extranecus
lons contributed by the coeluting commound.

‘11.1.4 Structyri] {scmers that produce very similar mass spectr
can de explicitly {dentified only {f they have sufficien
different 65 retantion times., Acceptible resolution is

- achieved 1f the height of the valley Batween two {sommr
peaks s less than 25% of the sum of the two peak height
Otherwise, structural {sopers ire identified as 1someric

pairs.

analyts should be based on the intagrated ibundance from the £

. ..__of the primary characteristic m/z given in Table §. I the su

produces an intarfersnce for the primary m/2Z, use 1 secondary
charsctaristic a/z ts quantitats. I[nstrument calibration for

secondary ions 1s performed, 2s necessary, using the datz and
procadures descrided in Sect. 8.2.

12.2 Calculate the concentration in tha szmle using the calibratic

curve or average responsa factor (RF) deterwined in Sect. 8.2.
Eguatian 3: ;

mtretion (ug/t) « (Rgl{Cyg) Equation 3.
- - {s

Fd

~
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whers: .

Ag = Area of the charaicteristic a/z for the analyte
to be measured;

Afqw Area of the characteristic m/z for the intermal
tandard; .

Cige Concentration of the internal standard, in uq/L.

12.3 Reoort results in wg/L. A1l QC data obtained shoyld be reported
with the samie results.

ACCURACY AND PRECISTON

13.1 This method has bdeen tested in & single laboratory using spiked
reigent watar, Using 1 wide<dore capillary colum, watar was
spiked at concentrations between 0.5 and 10 ug/L (8). Single
Taboratory iczuracy and precision data are presentad for the method
analytas in Table 4. Calculated MDLs are presented in Tadle 1.

13.2 The nethod was tasted using reagent water spike at 0.1 t3 0.3 ug/L
ind analyzed on 3 cryofocused narrowbore columm. The accuracy and
precision data for thess compounxds are presentad in Table § (9).
MOL values ware 2180 cilculated from these data ind are pressnted

in Tadle 2.
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Taple 1. CHRCMATOGRAPHIC RETEATION TIMES AND VETHQD OETZCTION |

CIMITS (MOL) FOR VQLATIES ORGANIC COMPOUNDS QM
WIDE SCORE CAPILLARY COLUMNS

i —"

Bichlaorodiflveromethine
Chicrooethane
Yiny! chloride
Sroscmethane
Chlgraethane
Trichlorofluoronethane
1,1-0{chlcroethene
Methylene Chloride
tringel 2-01fchiorsethens
1,l01icnlorvethane
2,2=Cichlorvporopane
cis=1,2=-Dichlorcethene
Chlorefora
Jromcch joromethane
1,1,1-Trichlorcethane
Carden Tetrichleride
1,1=0ichloropropens
Benzene
1,2-Bichicrcethane
Trichlorcethens
1,2=01cnlaraprepane
Sromodichlorooethdne
01 broncme thane
Tolusne
1,1,2=-Trichiorcethine
Tetrachlorcethene
1,3=01chicroprapans
Oibromoch iaramgthanse
1,2-0{bromoethare
l«{hleraonrexane
Cilorcbenzene
1,1,1,2-Tetrachlornethine
Ethylbenzene
pelylene
m=Xylene
c-lylene
Styrene
Brosofors
Isaspropylbeanzens
1,1,2,2=-Tetrachioroethane
Gromobenzene

RETENTION TIME
(=tns)

Colum 12 Calum 20
1.55 6.70
1.83 g.73
1.7l 0.79
2.01 0.96
2.09 1.2
2.27 1.19
2.89% 1.57
3.50 2.06
.98 2.36
4.8% 2.93
8.01 3.5
§.19 3.90
6.40 4.80
6.74 4.38
7.27 4.84
7.61 5£.2%
7.88 £.29
8.23 £.587
2.40 £.23
9.59 71.27

10.09 7.86
10.%59 .49
10.5% 7.93
12.43 16.00
13.41 11.0%
13.74 11,18
14.04 11.31
14.39 11.85
14.73 11.83

_15.48 13.29

15.76 13.01

15.54 13.13

15.99 13,39

16.12 13.69

18.17 13.63

1.1 14,52

17.31 14,80

17.93 14,88

13.06 15,46
18.72 16.38
18,85 15.88

. ML
(IQ?L]

0.10
0.13
0.17
0.11
g.10
g.08
.12
0.03
Q.06
3.04
0.38
0.12
0.Q3
0.04
9.08
0.21
g.10
0.04
0.06
0.1%
0.0¢ .
0.08
0.24
0.1l
0.10
Q.14
0.04
0.0%
0.06
0.05
0.04
0.05
0.06
0.13
0.05
.11
0.04
0.12
0.15
0.04
g.a3
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Table 1. {Continued)

RETENTION TIME MOL -
ANALYTE (mins) (ng/L)

Column 13 Column 20

e

1,2,3=-Trichlorcpropane 19.02 16.23 0.32

n=Prepylbenzene 19.08 18.41 .04
e o 2=l larata Tuene 19.34 16.42 0.04
1,3,5=Trimethylbenzene 19.47 16.90 0.0%
L lorotoiuene 15.50 16.72 0.08
tart-3utylbenzene 20.28 17.57 c.14
1,2,4=Trimethylbenzene 20.34 17.7¢ 0.13
sec-3utylbenzene 20.79 18.09 0.13
p-1scpropyltsivene a.20 18.52 Q.12
1,3-01chlorobenzene 1.2z 13.14 0.12
1,4=0ichlorctenzene 21.%5 18.39 0.03
- n=3utylbenzens 2.2 19.49 * 0.11
1,2=dichlorobenzene 22.52 15.17 0.33
1,2-01bromo=3-Chloropropane 24.53 21.08 0.28
1,2,4=Tricnlorobenzene 28,55 23.08 Q.04
Hexachlorobytidiene 2%5.99 23.58 0.11
W.T‘ﬂ‘ 27.17 a3.52 Q.04
1,2,3-Trichlorcbenzene 27.78 2¢.13 0.03
INTERNA!, STANDARDS/SURROGATES
Flucrobenzene 8.31 §.45
p=dromoflyorabenzene 18.683 18,71

1,2-01chlorodenzene~dy 2.28 19.14

Colum 1 - 50 meter x 0.75mm 1D YOCOL capillary. Hold at 10°C for S m
. .. then program to 160°C at 6 /min,

5Calum 2 - 30 metar x O.Sﬁ 10 08-£24 mega-tore capillary. Hold at 1
for § min, then program to 180°C at €' /min.

|
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Table 2. CRCMATUGRAPHIC RETENTION TIMES AND METHOO QETICTION
LIMITS (MOL) FOR VOLATILE ORGAMIC COMPOUNDS ON .
NARROW SORE CAPILLARY COLUMNM -

RETENTION TIME . MDL
ANALYTE (mins) "(wgil)
Dienlorediflucromethane 0.38 0.11
Chlcromethane 0.97 0.08
Yinyl chloride 1.04 0.04
Sromomethane 1.29 0.06
Chlorcethane 1.45 .02
Trichloroflucromethane 1.77 Q.07
1,1-01ichlorcethene 2.3 0.05
Methylene Chlaride 2.66 - Q.09
srans=],2-0ichloroethene 3.4 0.03 .
1,1-0i¢hlervethane 4,03 0.032
¢is=l,2-01cnlorcethene 5.07 0.06
2,2=-0ichlcraprapine 5.31 0.08
Chloraforn .55 0.04
Bromochloromethans .82 0.09
Iglgl-rriaiomm 6.76 0.04
1.2=0i{chlersethane : 7.00 0.02
i,1-0ichicroorcrens 7.18 . Q.12
Carten Tetrachloride 7.41 0.2
Senzene 7.41 0.03
1.2-0i{chlercpropine 8.54 0.02
Trichlorcethens 8.02 .02
D{bromcmethane $.09 ¢.10
Sromodichlorangthane ) 9.34 6.03
Toluene “11.51 0.08
1,1,2-Trichlorcething 13.99 Q.08
1,3=0{chlgreprecine " 1Z.48 0.08
D{sromcchlcramethane 12.%0 0.97
Tetrichlocroethene 13.20 0.08
1,2-0{bromethane 13.680 0.10
Chicrctenzens 14.33 0.03
1,1,1,2-Tetrachlicroethane 14.73 0.07
Ethylbenzene 14.73 0.03
p—!yhnl 15.30 0.06
aXylene - 15.30 0.03
Sromcfors ‘ 15.7Q 0.20
o=Xylene 18.78 0.06
Styrene . ' 18,78 8.27
1,1,2,2-Tetrachloroethane J 15.78 . 0.2
1,2,3-Trichicropropane 16.2¢ 0.09
Isopropylbenzene 16.42 8.10
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Table 2. (Ca.nﬁnued}

' RETENTION TIME MOL
ANALYTE (mins) (ug/l}
Sromchenzene 18.42 g.11
2=Chiorotaluene 15.74 0.08
n=Procpylbenzene 16.82 0.10
L lorots luene 16.82 0.06
1,3,5Trimethylbenzens 16.99 0.08
tart-8ytylbenzeneg 17.31 0.33
1,2,4=Trimethylbenzene 17.31 0.09
sac-3ytylbenzene 17.47 0.12
1,30ichlorobenzene 17.47 0.05
p=Iscpropyltaluene 17.82 0.28
1., 4=0ichloracbenzene 17.83 0.04

~1,2=01cnlorosbenzene 17.79 0.05
n=3utylbenzene 17.95 0.10
1,2=01bromo=3-Ch loroprepane 18.03 0.50
1,2,4&=Trichlorcbenzene 18.84 .20
Naghthalens 19.07 0.10
Haxachlorcbutadiene 19.2¢4 0.1Q
1,2,3=Trichlorctenzens 19.2¢ 0.14
INTERNAL STANDARD
Fluorgbenzene 8.31

6.45

" Colum - 30 meter x 0.32m 10 08-5 capillary with ua £1la thickness
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Table 3. 8F3 KEY m/7 AJUNDANCT CRITIRIA

Mgss m/z Abundance (ritsria -
20 15 to 40% of mass 95

78 X to &% of mass 9§

2] Bass Peak, 100% Relative Abundancs
98 § to 9% of mass 3%

173 < 2% of mass 174

174 > 50% of mass 3¢

17% S ¢ta 92 of mass 174

176 > 95% dut ¢ 1012 of mass 174

177 £ 25 9% of mass 178
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Table 4. SINGLE LABORATIRY ACTURACY AND PRECISION JATA FoR
YOLATILE QRGAMIC COMPOUNDS IN REAGENT WATER
OETERMINED WITH A WIDE SORE CAPILLARY COLUMM

:anc. m;ber " . Standard
ange, ecovery, Deviaticn
Analyte wg/L Sammles % of Recoveryd
. Banzene g.l - 10 31 97 5.5
... Bromobenzene 0.l - 10 30 100 5.5
Bromoch lorcmethane 9.5 - 1¢ 24 . N 5.7
Sromodichloromethane 0.1 - 10 30 95 5.7
Brooomethine - 0.5 - 19 18 95 7.8
n-3utylbenzene ¢.5 - 10 18 100 7.8
tart-dutylbenzene ¢.5 - 10 13 102 7.4
Carben tatrachloride 0.5 - 10 24 84 7.4
Chloratenzans 0.1 - 10 ko 98 5.8
Chloraethane 3.5 - 10 24 83 3.0
2=Chlarotsiyens Q.1l- 18 31 9 5.6
&=Chlorotoluene 0.1 - 10 a 2 8.2
1,2=01bromo-3-chloropropane 0.5 - 10 24 3 16.5
0{sromchlorometiane ¢.1 « 18 31 2 5.5
11241bmethm ¢.5 - 10 2¢ 102 4.0
Oibromcmethane 0.5 - 10 24 100 £.5 .
1,2-01ichlorobenzene .1 - 10 i 3 £.3
1gw1chlcmbeﬂzm 0.5 - 10 24 9 §.8
dichleradificoromethine ¢.5 - 10 18 N 6.9
~1,l-Qichlorvethane ‘3.5 « 10 24 9% 5.1
1,2-01chlorcethane 0.1 = 10 31 9% s.1
1,1=0icnhlorcethene 0.l - 10 2] 9 6.3
._6i3=1,2 Qichigruethene 0.§- 10 18 101 8.7
trans-1,2-0ichlorvethene 0.l - 10 30 93 5.2
1,2=0%enloropropane 0.1 - 10 Ko} 274 5.9
1,30ichloropropane 0. - 10 31 9% 5.7
2,2-01ehlorvgronane 0.5 - 10 12 35 14.5
1,1=Dichicropropens 0.5 - 18 13 38 3.7
Ethylhenzens 0.l - 10 k) 99 3.4
Hexachlorodbytadiens .5 - 19 18 100 §.8
[sopropylbenzene 0.5 - 10 1§ 10 7.7
p=Isopropyltsluene 0.1 = 10 23 9 6.7

Vs
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Table 3, (Continued)

Canc. Number

o

Standard Percent
Rarge, of Recovery,i Deviation Re). Sz2.

Analyte v/l Samples g of Recovery? [Dev, '
Methylene chloride 0.1 - 10 ¢! 95 £.0 5.3
Naphthilene g.l=1:00 31 104 8.5 8.2
nPropyldenzene 0.l - 10 kyd 100 5.8 5.8
1.1,2,2=-Tetrachlorvethane 0.1« 10 30 Sl 5.7 6.3
Tetrichlcroethene 0.5 - 10 24 2 $.0 5.8
Taluene 0.5 - 10 18 102 8.1 . 8.0
1,2,3=Tricnlorchenzene 0.5 = 10 18 109 9.4 a.s
1,2,4=Trichiorcbenzene g.5 - 10 18 108 - 9.0 8.3
1,1,1-Trichlorcethane 0.5 - 10 18 98 7.9 8.1
1,1,2-Trichlervethans 0.5 - 10 13 104 7.6 7.3
Trichlorcethens 0.5 - 10 24 - 90 6.2 7.3
Trichlaraflucramethane 0.5 « 10 rd 8% 7.2 a.l
1,2,3=Trichloreprepane 0.5 - 10 18 108 -15.6 14.4
1,2,4=Trimetnylberzene 0.5 - 10 18 99 8.0 8.1
1,3,5=Trimethyibenzene 0.5 - 10 23 .92 6.3 7.4
Yiay! chloride . 0.5 - 10 18 98 5.3 8.7
G—U’“ 901 - 31 18 m 7.‘ 7.2
wXylene o.l- 10 2 97 6.3 s @

1. Recoveries ware cilculated using intermal standard methed.

stindird was flucrodbeniene.

Internal

B. Standard deviation was calculated dy pocling data from three levels.
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Tabsle 3. SINGLE LABORATCRY ACCTURACY AND ARECISION DATA S2R M
YOLATILE CRGANIC COMPOUNDS IN REAGENT wWATIR )
OETERMINED ON A NARROW SDRE CAPILLARY CILUMN
. Number a ' Percant
Canc, of Recovery, Standard Rel. Std.
Analyte 9/l Saples T Deviation Dev.
Senzens 0.1 7 9 6.2 6.3
Sromobenzene 0.5 7 97 7.4 7.8
Sromoci loromethane 0.5 7 97 £.8 6.0
Bromocichiorcmethane c.1 7 100 4.8 4.5
Bremoform 0.5 7 10} § §.4 £.3
Bromomethane 0.5 7 99 7.1 7.2
n-8utylbenzene 0.5 7 o4 §.0 8.4
sec-Sutylbenzena 0.5 7 110 7.1 5.5
tl!'t—Buty’beﬂzm 0.5 7 110 2.5 2.3
Carbon tetrachleride Q.1 7 108 5.3 8.3
Chlorgoenzene Q.1 7 9l > 5.8 §.4
hlorsetnane 0.1 7 10C 5.8 5.8
Chleroforn g.1 7 108 3.2 3.0
thloromethane 0.5 7 101 4.7 4.7
2=Chloratoluene 0.5 7 99 4.8 £.§
=hlorataluene Q.5 4 36 7.0 7.3
1,2-C{bromo=3-chlorcpropane 0.5 7 4 10.0 10.9
Oisromechloromethane e.l 7 9 5.8 5.7
1,2-0{brawethane ‘0.5 7 97 5.8 5.8
Df sremomethane 0.5 - 7 93 £.§ 8.0
1,2-01iehlorcbenzene 0.1 7 g7 3.5 3.6
1,3=-0izhlorobenzens 0.1 7 101 §.0 5.3
1,4=01cnicrodbenzene 0.1 7 108 8.5 6.1
Oienlorcdifluoromethane 0.1 7 95 8.8 8.3
1,1-0ichlercethane 0.§ 7 98 8.2 6.3
1,2-0ichlorgethane 0.l 7 100 5.3 8.3
1,1=3icniorsetnene 0.1 7 98 9.0 9.5
eis=1,2 Jichlorcethens ¢.1 7 100 3.7 3.7
trans-1l,204ch loroethene 0.1 - 98 7.2 7.3
1,2=01ichloroprogane Q.5 7 96 8.0 6.3
l,3-0ichloropropane 8.5 7 99 £.8 £.9
2,2-0icnlaornpropane 0.5 7 99 4.9 4.9
1,l=81chlcrapropens Q.5 7 1 7.4 7.3
Ethylbenzene 0.5 7 99 £.2 5.3
Hexachloraoutadiene 0.5 7 100 8.7 8.7
Isapropylbenzene 0.5 7 102 §.4 6.3
p=lscprocyltoluene ! 7 113 13.0 11.5

LY




" 3. Recoveries were calculatsd using intsrmal standard mathod. Intarnal

Table 5. (Cantinued) .
- Nunber H . Percent
"Cane, of Recovery, Standard Rel. Sid.
Analyts ag/L Supies -4 - Deviztion Dev.
kthyim. c.'ﬂm'ide 0-5 7 ” ) 13-0 * 13-‘»
"“Hm‘!‘ﬂ. 0-5 7 ) 98 7.2 ' 7.3
n=fropylhenzene 0.5 7 99 " 6.8 8.7
Styrene 0.5 7 9 19.0 19.8
1,1,1,2-?“?@1““‘““‘ 0.5 7 100 4.7 4,7
1,1,2,2=-Tetrachlorsetnane 0.% 7 100 i2.0 12.0
Tetricnlsroethene 0.1l 7 9% 5.0 5.2
Toluane 0.5 7 100 5.9 5.9
1,2.3—7?*@10?‘06&12!1‘\1 0.5 7 1& 3.9 8-7
1,2,4-Trichlorcbenzene c.5 7 sl 18.0 17.8
1,1,1-Trichlorcethane 0.5 7 100 4.0 4.9
1,1,2=-Trichlorcethine 0.5 7 plerd 4.9 4.8
Trichlorvethene 0.1 7 104 2.0 . 1.9
Trichtloraflugromethane 0.1 7 57 4.8 4.7
1,2,4=Trimethylbenzene 0.5 7 9% 8.5 8.8
Vinyl chlaride g.1 7 104 0.2 0.2
My‘“ 0.% 7 108 ,7.5 7.1
m=Xylene 0.5 7 108 4.8 4.3.
peXylene 0.5 7 97 6.1 6.3

standard was fluercheniene.




Table 5. CHARACTIRISTIC MASSZS (m/z) FOR PURGZASLS ORGANICS COMPOUNDS

- Pritiary Secondary-
- Charagtaristic Qaracteristic
Analyes {on [ons -
Benzena 78 -
Sroscoenzene 158 77,158
Sromochicromethane 128 49,130
Sromodichloromethane 8 8s.127
Sromcfora 173 175,254
8roncmethane 94
n=8ytyibenzene 91 92,134
sec~-3utylibenzene 108 134
tart-3utylbenzene 1318 91,134
Cardon tatrachioride 117 119
Chlorozenzene 112 77,114
Chlorcethane 64 86
Chilcroform -« as
Chloromethane ) 2
2=hlorotoluene 9 126
4Chioretaluens n pd
1,2-018romo-3-Chloropropane 75 158,157
Dibromoch loromethane 129
1,2=04bromoethane 107 109,188
Didromcmethane 93 95,174
1,2-01chlerobenzene 146 111,148
1,30ichlorcbenzene 146 111,148
1,4&Jichlorobenzene 148 111,148
Dichloredifiyoronethane 8s 87
1,10ichiorcethane a 85,13
1,2-0ichlorvethane 82 98
1,1-04chlercethene 96 61,63
¢is=l,2-Dichlorcethens 9% 61,98
trtns-l 2-01cn1arncth¢n¢ 96 61,38
1, 2-01enlorcgrooane 8 112
1,3=01cnloropropane 76 78
F4 .—2-0 {chlorzoropane 77 .97
1,1=01ichlcropropene 78 116,77
Ethylbenzene 9 106
Hexachiorsbutadiene 2% 223,227
Iscpropylbenzene 108 120
p=Iscoropyltsiuene 19 134,91
Mathylene chleride 84 86,43
Naphthalene 128 -
n=Propyibenzene 1:3 ;%ﬂ
Styrene
Tl 131 133,11t

1.1,I,Z-Teérachlorcetnanc
: ) e
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ég:Tvte

1,1,2,2-Tezr2chlarsathane
Tetrachlercethene
Toluene
1,2,3=Trichlorcbenzene
1,2,4=Trichlerchenzene
1.1,l=Trichlercethane
1.1,2-Trichlorcettane
Trichiorcethene
Trichloref Tucromethine
1,2,3=Trichicropropane
1,2, 4=Trimgthylbenzene
1,3,5=-Trimethylbenzens
Yinyl Chloride
omXylene

s-lylene

p=Xylene

INTERNAL STANDARDS/SURROGATES
Fluorchenzene

1,.2=0{chlorcbenzena=dy
p=Sromaflucrchenzens

- :fahle §. (Continued) .

. Primary.
Ion

ol

 BEEp

2B

118,182
174,178
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FOAN —EXIT % IN.
TRAP 0. 0.
1004 0. D.
INLET % IX.
0. D.
e
X SAMPLE INLET
! 2.WAY SYRINGE YALVE
o T7CA. 20 GAUGE STRINGE NEEDLE
v g . B,
i o . KiK. O. D. RUBSER SErTUN
: ~tomt 0.0. 1718 . 0.D.
; R STAINLESS STEEL
% IN. 0. O
d :
-
g 133 WOLECULAR
3 SIEVE PURGE
§ > GAS ALTR
S PURGE GAS
== ROW
CONTROL
10MM GLASS FRIT
EEDIUR PORCSITY'

-~ - Figure 1. Purging device
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PACKING PROCEDURE CONSTRUCTION

SOLID ¢-> 0.10% IN. 1.D.
' 0.12% IN. Q.D.
STAINLESS STESL

Figure 2. Trap packings and coastruction to inciude
. desord capability

-
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U.S. Environmental Protection Agency SAS Number
CLP Sample Management Office [ ] T

209 Madison Street, Alexandria, VA 22313

Phone: (703) 557-2490 or FTS 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

[¥] Regional Transmittal [ ] Telephone Request

A. EPA Region and Client: EPA Region III/CH2M HILL
B. Regional Representative: Colleen K. Walling
C. Telephone Number: .(301) 266<9180

D. Date of Request: ... .. —— L

E. _Site Name: Raymark Site;, Montgomery County, PA

Analytical Services under the Contract Laboratory Program. In order to
most efficiently obtain laboratory capability for your request, please
address the following considerations, if applicable. Incomplete or
erroneous information may result in delay in the processing of your - S
request. Please continue response on additional sheets, or attach
supplementary information as needed. -

1. Description of analytical service reguested:

Analyze 6 soil.samples and 2 sediment samples for Total Organic
Carbon (TOC) using Method 51D, S3 - from EPA/CE-81-1 page 3-73 to
3-76 (Attachment 1). Aqueous blank samples for TOC analysis are
not applicable. . - S -

2. Definition and number of work units involved (specify whether whole
sanples or fractions:; whether organics or inorganics: whether

agqueous or soil and sediments; and whether low, medium, or high
concentration):

Analyze 4 soil samples, 2 soil duplicate samples, 1 sediment

sample, and 1 sediment duplicate sample for TOC using Method
S1D,S3 from ~ EPA/CE-81-1, page 3-73 to 3-76.

3. Purpose of Analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.):

Superfund RI/FS.

4. --Estimated date(s) of collection:
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5. Estimated date(s) and method of shipment:- - .

Samples shipped by overnight courier.

6. Approximate number of days results requlred after lab receipt of
samples:

Results of analyses are redquested forty {40) days after recelpt of
samples by the laboratory.

7. Analytical protocol required (attach copy if other than protocol
currently used in this program):

Analyze all samples using Method $1D,S3 found on pages 3-73 to
3-76 in "Procedures for Handling and Chemical Analysis of Sediment
and Water Samples", Technical Report EPA/CE-81-1, R.H. Plumb,
Jr., 1981. Method attached.

8. Special technical instructions (if outside protocol requirements,
specify compound names, CAS numbers, detention limits, etc.):

Samples must be analyzed within 28 days from the date of
collection.

Perform duplicate analysis on one in every 10 sanmples, per week or
fraction therecf. Standardize equlpment according to o
manufacturer’s instructions.

Detection limit must be 10 mg/kg or less.

9. Analytical results (if known, specify format for data sheets, QA/QC
reports, Chain-of-Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

Test procedures and specific.insrument used must be clearly _
identified. Bench records tabulating order of calibration of
standards, lab blanks, samples, lab control standards, spikes,
duplicates, etc., with resulting output on concentration readout
must be provided along with worksheets used to calculate results.
Specify the organic compound used to prepare the standards and
spikes. A photocopy of the instrument readout, i.e., stripcharts,
printer, tapes, etc., must be included. Results are to be
recorded in mg/kg dry weight. Records of analysis and
calculations must be legible and sufficient to recalculate all
concentrations. EPA QC reference samples, or any other reference
sample or identical calibration verification, must be identified
as to source, lot number, and sample number. Corresponding "true"
or target values and associated 95% confidence limits for
analytical results must be prcvxded for all reference samples
used.

Data package must include: all raw data, all instrument and/or .
equipment calibration results, calculations, duplicate results, -
chain-of~-custody forms, SAS reguest forms, SAS packing lists, copy

of airbill(s), and copies of analyst’s logbecoks (signed by - .
analyst) with date and time of sample preparation aqduanabysfs
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The cover page and all sample report forms MUST be labelled with
the complete EPA sample number as it appears on the chain-of
custody and CLP paperwork. The case narrative must document all
problems encountered and the subsequent resolutions.

10. Other (use addltlonal sheets or attached supplementary information,
as needed):

The awarded laboratory is responsible for meeting all requirements
as specified in this client request. Any changes in method(s) or
other specifications must be approved by Region III prior to the
award. If these stipulations are not met, Region III will
recommend review for ligquidation damages.

11. Name of sampling/shipping contact:

Tom McLaughlin Phone: (703) 471-6405

12. Data Requirements

Precision Desired
Parameter Detection Limit (+/- % or conc.)

TOC 10 mg/kg +/- 20 %

13. {QC Regiirements.

Limits
Audits Required Frequency of Audits (+/- % or conc:)

All QA/QC requirements must be performed and reported as specified in
the CLP SOW for Organics Analysis (10/86). The procedures, frequencies
and acceptance criteria used shall be the same as specified in the SOW.

14. Action Required if Limits are Exceeded:

Contact Colleen XK. Walling, USEPA and Tom McLaughlin, CH2M HILL,

15. Reguest Prepared by: Laura Gavin/CH2M HILL

Date: February 7, 1990

16. Request reviewed by:

bate:
Please return this request to the Sample Management Office as soon as
pcssible to expedite processing of your reguest for special analytical

services. Should you have any questlons or need any assistance, please
contact your Regional representative at the Sample Management Office.
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SEPA (sl

ENVIRONMENTAL PROTECTION AGENCY/ AD/A103 788
CORPS OF ENGINEERS )
TECHNICAL COMMITTES ON CRITERIA :
FOR DREDGED AND FitL MATERIAL

(

eROCEDURES FOR HANDLING AND CHEMICAL ANALYSIS
- OF SEDIMENT AND WATER SAMPLES

by

Russel! H. Plumb, Jr.

Great Lakes.Laboratory
State University College atButiale
- 190 Eimwood Avenue
Bultaic, New York 14222

May 1981

Tias doausest s bz T
for polls reiccse wnd scle: is
diaelrrion i3 miiaited,

Proparva ior U.S. Environmental Protection Agency/Corps of
. Engineers Technical Comrittee on Criteria
for Dredged and Fill Material

Unaor Camract 'EPA-4805572010

Sansiaced vy t.arge Lakes Laboratacy
U.S. Environmental Protection Agency
8311 Groh Road

Grosse lle, Michigan 48138 ) )

atones W ENVironmental Laboratory
U.S. Army Engineer Waterways Experiment Station
P.0. Box 631, Vicksburg, Mississippi 39180
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INFORMATICN SERVICE

gL Wrurtel o SORWIRCE
Freg il v Jut




CARBON, TOTAL CRGANIC AND INCRGANIC &

Carben ny'uizt in sedinent and wvater samples as either
inorganic o« mnic éq:npcunds. Incrganic carbon is present as carbo-
Bates, bictrbanl.tes, and possidly free cardon dioxide. Specific types
ef expoands that g‘re comnsidered to de included {n the organic carden
fractico are ncavolstile erganic eampounds (sugars), volatile organmic
campounds (mereaptans), parsially volatile ecmpounds (oils), and
pParticulate eardonacscus maserisls (cellnlese), i*2"

The basis of the method is the cxtalytic or chexical
axidation of carbon iz carbonecentaining ccmpounds to carbon dioxide
Tolloved by the quantifisssior of the cavhon diaxide pr:duc-d.
Altarnately, the cariern ny de '-educed ta :aet...me and aSRTUTT a*e.y
quanzified. I3 follows, thez, that the distinmcsion betwesn izmorzanic
caTbcn azd arganic carbon is :he ethiod of samnle pretregtment., Therve
are presently tvwo proesdurss for defizing this separation. Orne methed
iz basad o saxple treatmen: itk oa r.:cng a.:..d Azalysis of an
untreated sample Is g Zeasure of total cavhos vhile gralysis of the
acid-treated fraction is & measuss of organic carhen. Imorgazis easben
is calculated by subtraction. The second method ¢f separaticn is
based oo differestlial thermal camustion with organis ecmpounds being
cooverted to carbon dicxide at 500°C to 650°C*'" end imergaale carden

being comverted to carixn dicxide at 950°C to 1300°¢. %S

Samvle Handling and Storsze

Flowcha=ts for the handling of samples {ntended for organie
cardor and inorganic ¢avdon analysls are pressnted in Figure 3-( and
Figure 3-7. Water and sedizment sanples to be analyzed for inorganic
¢ardcn may be storsd in glass or plastic coptainers. . Thers Is nmo
efleciive preservative becmuse of the cardon dioyide preserve iz the

ﬂ-“_‘-u——..lm.—.,__

stzcsphars. The cnly precamuticn that can he takesn for inorzaaic

* Refersnces for this Proczdure can be found co page 3-T6.
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carion is o eompletely £L11 the sample cemtainer at the time of
- sanpling {exclude all air badbles), tightly seal the ca:tainer, and
complets the snalysis fmmediately (Figuse 3-5).

Vater saaples for organic carbon azalysis shoold be m:'ed'
in glesx cootaliners miesé substitute containers have been showvn pot
to affect total orgatlic easbam {(TCC) aralyses. Sazmples skould de
processed 2 ooz =S5 Possitle (vithin 2k br if possible) te minimize
ekange due to chemiss] or bislogical exidation. Atmosphesric uptake
of exrbor dicwide L3 less eriticsl sisce it vould be evolved vher the

saxmple is acidified prior to analysis. Sediment samdles for erzanic
cerbon malysis maYy be stored in either plastic er glass contalners
(Figure 3=-T). Adr’ drying of sediments (S2) may lesd to low TOC
results due to axidation or volatilizztion., Therefore, moist storage
(SDD) er fwezen storage (53) wuld be the prefer—ed method of storage.
If szmples ave frozen, excessive tegpermatures should not be used to

thev the szuples.

> AR301378
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Procedures for Sedimest Samsles (S1D. §3)

Metdod 1: Sample Igmizion { MWMMJ)

Atoaratus .

Induction furnace tuch ‘hs the Leco WR-12, Debhr=anmn DC-S0, c:.‘-lm cE
analyzer, oar Perkin Hlmer 240 elemental analyzer

Combustion boats
Microtmlsnce
Desicestor . . .

10 percent hydrochleric acid: mix 100 ml concsatrated HCD wvith 500 ml
" distilled wmtear, .

Copper oxide fines,
Benzoic acid.
Dry at TO°C axd grind tie sediment sample. _
Veizh a cm‘uust.an bort a::d nccrd the welight. Placs 0.2
o 0.5 g hmosen..ed sedimest in the combustion boat and reveigh,
Combustion beats abould not he handled with the bare band during this

Frocess,

-
-

IS total carben or inowgzanic cardon is o De detearmined,
Cupric exide fines may be added to the sample %o as3ist in eambustiom.
Combust the sample in &n imduction furzace. Recard the result as total’
carden.

1L arganic carioa i3 to de determized, trest & knovn veight
of dried sedimest with several drops of 10 percent BCL. WHait wmtil
the e:':a.-res;éin.g is campleted and adl more acid. Contizue this process

L2 the Incremexntal addition of acid causes po further effervescence.

Do not add too muck acid at one tizme 2s this =ay cause loss of sazple

due to frothing. y
Dry the saxmple at TO°C and place iz a desicoator. (A-dd. V‘ 7

Cupris oxide fines, combust the sample {2 apn induction furnace, and W,b

reccrd the resul: as organic carbem. Seagly
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Ths carion content af the sample can Be calculated as:

* go u Yeighf of tube (aftercbefore) . 27.29

P ssxple weight : .
. ‘=
Derivation of factar:

12.01) (mcleculsr wei earheon )
g ZT-2 = [TTRI1 (molectlar welght carbon dicide) " 100%

Whex the total ssaple results 4re used, the result is

pezcexnt cardban In the ssEpie. When goid-tTeated mxples are used,

the

result iz percent crgm‘.c eardon. Inerzanic exrden is caleoulated as

total cxrbon mizus crganiec earbon.




U.S, ENVIRONMENTAL PROTECTION AGENCY
. Sample Management Office

P.O. Box 8181 - Alexandria, Virginia 22313

Phone: 703/557-2490 ~ FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

X Regional Trapsmittal ~ ~~~ _ Telephone Request
Al EPA Region/Client: Region [II/CH2M HILL
B. RSCC Representatives: Colieen K. Walling
C. ... Telephone Number: (301) 266-9180 .7 7 T

D. Date of Request: May 9, 1990 P

E. Site Name: Raymark, Montgomery County, Penns;,lvama

Piedse provide below clescrlpuon of your recent request for Spec1a[ Analyucal Services under the
Contract Laboratory Program. In order to most efficiently obtain laboratory capability for our
request, please address the following considerations; if applicable. Incomplete or erroneous

. information may result in a delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested:
Preparation of 500nil amber glass jars with methanol to preserve soil samples.

Analysis of spil for EPA ICL volanles using the medmm lcvel melhodolog} given in CLP
SOW 2/88. . . e e . ,

2. Defiriition and nifmbér of work units involved (specify whether whole samples or

fractions; whether organics or inorganics; whether aqueous or soil and sediments; and

whether low, medium, or high concentrations): ™

Preparation of 120 500ml amber glass jars with methanol and surrogate compounds.
Analyze 12 soil samples and 20 QC samples for TCL volatiles (i.¢., samples will be

preserved with methanol in the field. The laboratory will recexve 12 soil/methanoi
mixtures and 20 methanol QC samples). [

© RAYMK202851 .. L. Ll TTTTTYTO T
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RAYMK2/02551 2

Purpose of analysis [specify whether Superfund (Remedial or Enforcement), RCRA, .
NPDES, eic.]:

Superfund Remedial

Estimated date(s) of collection:

May 30 - June 15, 1990

Estimated date(s) and method of shipment:
Dailiy by Overnight Carrier

Approximate number of days resuits required after lab receipt of samples:
Analysis within 10 days of sample collection.

Results of analyses are requested forty (40) days after receipt of last samples by
laboratory.

Analytical protocol required (attach copy if other than a protocol currently used in this
program):

Protocol as per Statement of Work for Organics, SOW No WA-87J001, WA-873002, WA- - . -
87J003 (2/88 or most recent.

Special technical instractions (if outside protocol requirements, specify compound names,
CAS numbers. detection limits, etc.):

See Attachment 1 for sample bottle preparation and sample analytical procedures.
Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentatiofi, eic.). If not completed, format of resuits will be ieft to

program discretion.

ALL deliverabies included in the SOW (2/88) required mcludmg instrument sensmvuy
determinations.

Other (use additional sheets or attach supplementary information, as needed):

Name of sampling’shipping contact: Tom McLaughlin or  Laura Gavin
Phone: - (703) 471-1441 {201) 316-9300

AR301382




. 12. Data Requirements

Parameter _Detection Limit . (+/- % of Concentration

As per SOW (2/88) ~ ASer SOW (2/88)  As per SOW (2188)
Medium Level Medium Level Medium Level
13. .. Quality Control Requirements
_ ~ Limits
Audits Required | Frequency of Audits  (+/- % or Concentration)

As per SOW (2/88)  As per SOW (2/88) As per SOW (2/88)
Medium Level Medium Level Medium Level

4. - Action Required if Limits aré Exceeded:
Confact Colleen K. Walling at EPA Region III, (301) 2669180~

15.. Request prepared by: Laura Gavin/CH2M HILL
Date: March 15,1990 7 7

16. . Request feviewed by

. Date: qu—

Pleasé return this' régiiést 10 the Sq@i):lé_ﬁgrjéégiﬁ__gng Office as s00n_as possible to expedite
processing of your réquest for special analytical services. Should you have any questions or need
any assistance, please call the Sample Management Office. . :

© L RAYMK2/2s31 T ey
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ATTACHMENT 1

The following procedures are based upon the "Methanol Preservative VOC ~ _
Method", presented at the "EPA 5th Annual Waste Testing and Quality Assurance
Symposium, July 24-28, 1989, Omni Shorum Hotel, Washington, D.C.".

SAMPLE BOTTLE PREPARATION

The laboratory will be provided with 80 empty 500ml amber glass jars with Teflon-

lined lids. These bottles must be prepared according to the following procedures:
1. Fill each sample bottle with 250ml! of HPLC grade methanol.

2. . Add 625pg each of the three surrogate compounds listed below, by
syringe to the methanol in each sample bottle:

Surrogate Compounds

% Acceptable

Surrogate ... Recovenss  © T
1,2-Dichloroethane-d, 70-121%
Toluene-dg 81-117%
p-Bromoflurobenzene (BFB) 74-121%

3. Cap each bottle tightly and gently swirl.

4. Weigh each sample bottle containing the 250ml of methanol and the
surrogates to the nearest gram, and record the weight on the bottle
label. in the laboratory logbock and on the chain-of-custody record
(to be shipped with the sample bottles). All sample bottles
containing methanol and surrogate compounds must be shipped in
paint cans with vermiculite, according to DOT regulations.

3. The empty sample bottles will be shipped to the laboratory by May
15, 1990, 1990. The laboratory must prepare the sample bottles and
ship them to the following address by May 23, 1990: =~

CH2M HILL

99 Cherry Hill Road, Suite 304
Parsippany, New Jersey 07540
Attention: Laura Gavin =~

RAYMK2/026.51 1 - AR30138%




ANALYTICAL PROCEDURES

1. When the sample bottles containing the soil/methanol mixtures
arrive at the laboratory, they must be weighed to the nearest gram
in order to deterinirie the amount of soil placed into the bottle.
Subtracting the weight of the bottle, methanol, and surrogates
(weighed by laboratory prior to shipping the bottles in the field)
from the total weight of the sample bottles with the soil sample (as
returned to the laboratory) will give the wet weights of the soil being
methanol extracted for VOC analysis.

2. Samples must be stored at 4°C until analysis.
3.~ Use the CLP medium level soil method starting with the injection of
a quantity of the methano! from the sample bottle into 5 ml of

organic-free watef in the purge device.

4. The matrix spike and matrix splke duphcate will be accomplished by
adding 600 pg each of the required spike compounds listed below:

Matrix Spike and Matrix Spike
Duplicate Compounds

. % Acceptable

Spike Compounds =~ . . . .~ _Recoveries
1,1-dichloroethane 59-172%
Trichloroethene , 62-137%
Chlorobenzene o - 60-133%
Toluene 59-139%
Benzene S A ' : 66-142%

S. The medium leve! soil method is based on c;rtraf:ti-ng the soil sample

with methanol. An aliquot of the methanol extract is added to.
reagent water containing the surrogate and internal standards. This
Is purged at ambient temperature.

6.  The GC/MS system should be set up as in Sections 7.12 through 7.14
" of the US. EPA CLP Statement of Work for Organic Analysis,
Revision 2/88. This should be done before adding the methanol
extract 10 reagent water, .Initial and continuing calibrations (Section
5.3) are performed by acldmg standards in methanol to reagent
water and purging at ambient temperature. For all other purge and
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trap GC/MS method details, please follow the U.S. EPA CLP
Statement of Work for Organic Analysis, Revision 2/88, exactly.

7. All dilutions must keep the response of the major constituents
(previously saturated peaks) in the upper half of linear range of the
curve.

8. The following table can be used to determine the volume of

methanol extract to add to the 5 ml of reagent water for analysis.

Take this Volume of

Concentration Range Methanol Extract )
500 - 10,00 pgfke 1004l

1,000-20,000 pgrke 50uL

5,000-100,000 pg/kg 0L

25,000-500,000 pg/ke 100 of 1/50 dilution

(Note: Actual concentration ranges could be 10 to 20 times higher than
this if the compounds are halogenated and the estimates are from

GC/FID).

Calculate the appropriate dilution factor for concentrations exceeding the
table. :

9. Remove the plunger from 5 m! "Luerlock” type syringe equipped
with a syringe valve and fill until overflowing with reagent water.
Replace the plunger and compress the water to vent trapped air.
Adjust the volume to 4.9 ml. Pull the plunger back to 5 ml to allow
volume for the addition of sample and standards.. Add 10 ul of the
internal standard solution. Also add the volume of methanol extract
determined previously and a volume of methanol solvent to total 100
pL (excluding methanol in standards). -

10.  Attach the syringe-syringe valve assembly to the syringe valve on the
purging device. Open the syringe valve and inject the
water/methanol sample into the purging chamber.

11, Proceed with the analysis as outlined in Section 7.1.9 through 7.1.13
of CLP SOW 2/88. Amnalyze all reagent blanks on the same
instrument as the samples. The standard should also contain 100 p!
of methanol to simulate the sample conditions.

RAYMK202651 3 T AR301386




12.

13.

- A separate sample aliquot (unpreserved with methanol) will be

shipped to the laboratory to be used to calculate the percent
moisture for each sample.

The standard CLP data package and data forms for all QA and
sample results must be used.

RAYMK2/02657 ~ "=~ ~7 g 0T e T R
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CH2M HILL
SITE SAFETY PLAN

I. GENERAL INFORMATION

CLIENT: USEPA Region IIl (ARCS) JOB NO: NJO63109.PP.PP
PROJECT MANAGER: Joseph Cleary

SITE NAME: Raymark

SITE LOCATION: Hatboro, Pennsylvania |

DATE OF VISIT(S): Apnl through July, 1990 .

BACKGROUND INFORMATION: Complete ] Préliminary X
INFORMATION AVAILABLE FROM: NJO -
OVERALL HAZARD SUMMARY: Serious _ Moderate

) Low X Unknown
PURPOSE OF FIELD VISIT(S): Field investigation activities for the RI/FS
including subsurface sampling, surface water/sediment sampling, well installation,
groundwater sampling, and septic sampling. Figures have been included to show
the subsurface boring locations, the septic tank location, the monitoring well
installation locations and the existing onsite well.

II. SITE CHARACTERISTICS

FACILITY DESCRIPTION (site map attached)

The site is located on Jacksonville Road in Hatboro Borough, Montgomery
County, Pennsylvania.. The site covers 7 acres, and consists of a manufacturing
building and four filled-in lagoons (see Prmcxpal D1590§a; Method below). The
site was used to manufacture rivets since approximately 1948. The building is
currently leased and operated bv Penn Fasteners a rnanufacturer of rivets and

fasteners

Principal Disposal Method (type and location):

During 1948-72; treated wastes and untreated wastewater from plating and
degreasing operatiohs Weéfe disposed of in four lagoons onsite behind the manu-
facturing plant. In 1972, the lagoons were excavated and filled with clean fiil.

Trichloroethylene (TCE) was the solvent used 10 degrease non-porous ferrous
and non-ferrous parts. The TCE was stored in outdoor aboveground storage
tanks, which have been removed. One round of soil sampling at the site where
the tanks had been located indicated high TCE concentrations at 3 feet below
the surface. :

Building drains &fe also a suspected major sourcé of existing soil contamination.
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Status (active. indctive, unknown): Active

Historv (worker or non-worker injury: complaints from public: previous agency .

action): L

Hatboro drinking water wells near the Raymark site were discovered to be
contaminated with TCE in 1979. They have since been taken out of service or
equipped with air strippers. The Raymark site has been identified as a source
of contamination of the Stockton Aquifer, which supplies drinking water 10
approxdmately 900,000 people via public and private wells within 3 miles of the
site. During EPA’s 1985 sampling, 3.1 million micrograms per kilogram of TCE
were found in onsite soil. Wells within 250 feet of the site are contaminated
with TCE ranging from 14 to 8,600 micrograms per liter. Up to 900 micrograms
per liter of 1,2-dichloroethylene have been detected in monitoring wells in the
vicinity of the site.

In 1985, the USEPA brought suit against present and past owners of the site
(Raymark Industries, Inc., Raymark Formed Products Co., and Penn Fasteners,
Inc.} under Section 7003 of RCRA and Section 106 of CERCLA.

III. WASTE CHARACTERISTICS

WASTE TYPE(S)

Liquid X  Solid X Sludge X  Gas

CHARACTERISTIC(S)
Corrosive Ignitable Radioactive Volatile X i o
Toxic _X Reactive Unknown Other(Name) -

IV. HAZARD EVALUATION

QOverall Hazard Level:

Low 10 Moderate. Inhalation is the most significant route of exposure to TCE.

Continuous HNu monitoring will be conducted by CH2M HILL personnel during

all field activities. Due to the potential for vinyl chloride (a breakdown product

of TCE) to be present, Draeger tube air sampling will also be required. If

HNU readings >3 ppm are observed, a Draeger tube air sample will be taken.

If the draeger tube reads 1 ppm vinyl chloride or higher, field perscnnel will

back off of the sampling area and sampling task will be reevaluated. Venting

will probably reduce the vinyl chloride levels. : .
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Chemical Hazards:

Chemical exposure hazards are €xpected to be relatively low for these sampling
events. Inbalation is the most significant route of exposure to TCE. The pre-
dominant physmloglc response 10 TCE exposure is central nervous system (CNS)
depression. TCE is irritating t0 the eyes and should be washed out prompily if
eye exposure occurs. It is only mildly irritating to the skin if allowed to
evaporate.

The threshold limit valve for TCE recommended by the ACGIH is 50 ppm (260
mg/m3) and the OSHA PEL is 25 ppm.

TCE has a typical odor that has been characterized as ethereal or chioroform
like. It could not, however, be considered an effective warning. TCE is a
suspect carcinogen. It affects the central nervous system (euphoria, anaesthesia),
liver, kidney, lung, heart, skin, and bone marrow. Alcohol potentiates the
nervous system effects of TCE. The following response to various concentra-
tions is based on industrial experience and human studies.

100 ppm 77 Odor threshold, barely perceptible to unacclimated
individuats. i
200 ppm 7 Odor a apparent, not unpleasant. Transient mild eye

irritation disappearing upon ¢éessation of exposure.
Slight fatigue, sleepiness, headache, alcohol
intolerance when chronically exposed.

400 ppm " Odor very definite, not unpleasant. Slight eye
irritation. Minimal light-headedness after 3 hours.

1000 to 1200 ppm ~ ~ Odor very strong, unpleasant. Definite eye and nasal
irtitation. Definite hght headedness dizziness after
6 minutes. =

2000 ppm ~ ~  °° “"Odor very strong, not likely to be tolerated.

Markedly irritating to the eyes and respiratory tract.
Drowsiness, dizziness, naused in 5 minutes.’

Contaminant avoidance is important in pfeventing potential exposure. Do not
come in contact with soil or groundwater. Remain upwind during site activities
involving soil disturbances, sampling, and well vcntmg and purging. Monitor with
the HNu during all field activities.

1,2- chhloroethyiene has a TLV of 200 ppm. Overexposure effects include
narcosis and irritation of the central nervous system.. It_ ‘has been used as a
human anaesthetic with no side effects. " R
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Vinyl chioride is a confirmed human carcinogen with a TLV of 5 ppm. The
OSHA is 1 ppm. Overexposure effects to this colorless gas include central
nervous system etfects of euphoria, followed by inebriation and narcosis.
Chronic overexposures may also produce liver and gastrointestinal damage, as
well as allergic dermatitis.

Hazards Posed bv Site Activities:

Dirilling:

Drilling poses safety hazards to personnel in the immediate vicinity of the drill
rig. To protect personnel from overhead falling objects (i.e., boits, wrenches,
pieces of pipe), hard hats must be worn in the immediate vicinity of the drilling.
Safery glasses are also required to protect against flying projectiles that could be
caused by hammering fittings/ connections and driving retaining clips. Continu-
ous monitoring with an HNu will be performed to identify potential inhalation
hazards.

Underground utilities located at the site present a hazard during drilling
activities. Therefore, prior to conducting any drilling activity, all underground
utilities will be identified and properly marked. Although drilling activities near
overhead electrical lines are not anticipated, the driller shall maintain a distance
of 10 feet from the drill rig mast to all overhead electrical lines. The driller is
responsible for safety of his personnel around the drill rig during drilling
activities. B ' '

Septic Sampling: RS

Septic sampling poses the hazards of exposure to hepatitis and of explosion due
to potentially high levels of methane. Personnel must wear Tyvek coveralls over
cotton clothing, chemical safety goggles, neoprene gloves over disposable surgical
gloves, and latex booties over steel 1oe, steel shank neoprene boots. Boots and
gloves must be taped to Tyvek. Odor will be a nuisance to personnel in the
immediate vicinity of the open septic tank. Personnel not directly involved in
the sampling should stay upwind of the open tank. HNu monitoring must be
performed upon opening the septic tank and continued throughout the sampling
event. No CH2ZM HILL personnel will enter the septic tank.

Combustible gases may accumulate in the septic tank if the vents become
clogged. Care must be taken to not create a spark. The lower explosive limit
will be monitored before and after opening the septic tank inlet.

Groundwater Sampling:

Groundwater samples will be collected from eleven onsite wells, ten of which
will be installed as part of the RI/FS. The one existing onsite well wiil be
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drilled to sample a deeper aquifer. Due to the potential inhalation hazard. HNu
monitoring will be canducted and logged every 30 minutes. To the extent
possible, remain upwind during well venting and purging. 1f HNu readings are
greater than 3 ppm and the draeger tube readings for vinyl chloride are greater
than 1 ppm, field personnel will back off of the sampling area. In addition, if
HNu readings exceed 5 ppm, field personnel are to back off of the sampling
area. Venting the well will probably reduce the vmyl chlondc and HNu
readings. L , A

Subsurface Scil Sampling:

Soil boring samples will be collected from eleven boring locations onsite.
.Continuous split spoon samples will be collecied from the borings. HNu
monitoring will be conducted for each split spoon sample and recorded in the
_ log books, as well as at the breathing zone during drilling activities.

Surface Water/Sediment Sampling:

A surface water and sediment sample may be collected if a hydraulic pathway
from 1he site to Pennypack Creek northwest of the site via surface runoff is
determined to exist. The surface runoff sample will be collected using remote
handling sampling equipment which does not present a splash hazard to
personnel. If the sampling equipment cannot be used as designed and fieid
persannel must approach within three feet of the surface water, face shields
must be worn to protect from potential splash hazard.

Hazards Posed by Chemical Substances Provided E_J_‘;r' ‘CH2M HILL:_,

In accordance with Pennsylvania regulations for hazard communication, Material

Safety Data Sheets are provided for the following chemicals:
HNU/MSA explosion” meter calibration gas.
MSA Sanitizer
Acetone
Nitric Acid
Methanol
Hydrochloric Acid
Sedium Hydroxide
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V. PROCEDURES

SITE ORGANIZATION

Map/Sketch Attached X
Site Secured _No A
Perimeter Identified X L
Zone(s) of Contamination Identified No

SITE PERSONNEL

Team Member S Responsibility
Joe Cleary (1,2) . Visitor, no entry onsite (lacks current medical
- and refresher training)
Jim Burd Visitor, sampler ,
CHff Bell (1,2) ' "~ Hydrogeologisi/Fiéld Manager
Mary Kate Dwyer ' " Hydrogeologist, Level D SSC
Jolecia Mitchell (1) ~ Hydrogeologist
Dawn-DeBiasse "7 . __7"0  Environmental Engineer Alternate Level
D SSC -
Laura Gavin (1) - Environmental Scientist

1 - No record of current CPR certification. o
2 - No record of current first aid certification =

The above named team members meet the medical and training requirements of
29 CFR 1910 120 and of CHZM HILL ~Unless otherwise stated, each is cur-
onsite teamn Tmembers be currenﬂy céhxﬁed in both CPR and first aid. The SCC
must complete Form 533 weekly and mail it to Ann West/WDC.

Level of Protection _ e e

A B ¢ D_X

Modifications: Level D; steel toe, steel shank neoprene boots, latex booties,
Tyvek, neoprene gloves with surgical inner gloves, and safety glasses. Chemical
safety goggles required for septic sampling and other samplmg involving a splash
hazard. Hard hats are requited if overhead equipment is in use, including drill
rig, back hoe. Have face shield available for use when there is a splash hazard.
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Safetv Equipment and Materials:

First aid kit and eye wash bottle with sufficient supplies of clean water to deliver
2 15-minute eye wash. Potable water and paper cups will be available for field
personnel. CH2M HILL personnel to wear TLD badge if issued to them.

Monitoring Equipment and Procedures:

Carefully inspect each piece of monitoring equipment prior to work startup.
Failure of any of the equipment listed below to work properly must be reported
to the Project Manager immediately.

HNu {with 10.2 eV lamp):

Calibrate prior to each day’s activities, according to manufacturer’s instructions.
Record calibration in the SSC log book. Take background readings in an
upwind position. Background is NOT taken in the area you suspect to be
contaminated. Take readings in the breathing zone upon initiating each field
activity. Recalibrate after cleaning the lamp or when background levels drift.
This instrument is sensitive to humidity and may require periodic lamp cleaning
if it is humid. Monitor continuously during sampling and record measured levels
in the log books every 30 minutes.

Action Levels:

0-3 ppm: continue work
3-5 ppm: monitor with Draeger tube for vinyl chloride
Greater than 5 ppm: leave the area ' '

Draeger Tube for Vinyl Chloride (6728061):

Leak test pump daily and follow manufacturer’s directions for use.
Action Levels:

0-1 ppm: continue work
Greater than 1 ppm: leave the area

Explosimeter/O2 Meter:

Calibrate prior to each day’s activities, according to manufacturer’s instructions.
Recharge at the end of each day. Monitor before and after opening the septic
tank inlet and during drilling and record measured levels in the log book.
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Action Leveis:
< 19.50,:  Evacuate

0-10% LEL: Continue. Monitor septic tank inlet valve or manhole
prior to opening and continuously after opening and
while sampling.

10-20% LEL: Monitor continuously, be prepared to shut down
sampling if LEL approaches 20 peércent.

Greater than 20% LEL: Shutdown operations and evacuate area. Allow
vapors to dissipate to below 10 percent LEL before
continuing operations.

SITE ENTRY PROCEDURES =~ - - . .-

. Sign in with facility rcpresemanve and review facﬂny s contingency plan
and comrnunications. ~

. Locate nearest available telephone.
. Confirm and post emergency télephone numbers and route to hospital.
. Designate at least one vehicle for emergency use. Be sure that each

team member knows where the car keys are and that the directions to
‘the hospital are by the driver’s seat.

. If toilet and handwa.shmg facilities are not located within a 3 minute walk
from the decontamination facilities, either provide chemical toilet and
handwashing facilities or have a vehicle available (not the emergency
vehicle) for transport 1o nearby facﬂmes

. The SSC will conduct and document a site 'safet'j/ 'il_)rieﬁﬁg for all team
members prior to work start-up.

. The SSC shall brief team members on the SSP and emergency procedures
and record agenda and attendeés in the SSC log book.

. Determine wind direction, and set up decontamination facilities prior to
walking around the site.

. Set up exclusion zone(s) and mark the boundaries. Do not allow

unauthorized entry into exclusion zones. Inspect for spark sources and
eliminate them. '
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WORK LIMITATIONS (Time of day, etc.)

All work must be done during daylight hours only.
No eating, drinking, or smoking onsite.

No conrtact lenses onsite.

Buddy system at all times.

CH2M HILL employees to wear TLD badges (if issued to them by
CH2M HILL) at all times when on or near the site.

Two persons onsite must be certified in both CPR and first aid.
Avoid walking or kneeling in areas of obvious contamination.
No onsite work during electrical storms or heavy rainfall.

If visible dust arises from the site, wet the soil with water to control dust
emissions.

If temperatures are above 75°F, schedule a beverage break every 2 hours
and review heat stress symptoms and prevention in a safety briefing.

DECONTAMINATION PROCEDURES . . . _ .

Personnel:

Remove disposable booties and place in plastic bag for disposal.

Wash outer gloves in detergent solution and rinse in clean water.
Remove outer gloves and place into plastic bag for disposal or retain for
subsequent reuse.

Remove safety glasses or face shield (if worn). Wash in detergent solu-
tion and rinse in clean water. '

Remove Tyvek or Saranex coveralls. Take care to prevent the release
and dispersion of dusts that may have accumulated on the coveralls
during onsite operations and place coveralls into disposable plastic bag.

Remove and dispose of inner surgical gloves. -

Thoroughly wash hands and face.

AR30) 397
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. As soon as possible at the end of work shift, shower and shampoo.
Launder clothing worn onsite before rcwearmg -

Sampling Equipment: Sampling equipment will be decdntaminated as outlined
in the Field Sampiing Plan.

Samples: Follow Field Sampling Plan.

Documentation: It is the responsibility of the SSC to make sure that all equip-
ment coming offsite is properly decontaminated, according to the procedures

outlined above. The equipment and samples must be clean, dry and free from
stains, deposits, etc. A suitable tag is to be placed on each piece of equipment

_or package of equipment that is returned to CH2M HILL stating the date of

decontamination and initialed by the SSC.

V1. CONTINGENCY PLAN. R S
If an injury occurs, take the following steps: -
. Prevent further injury and notify SSC,

. Initiate first aid and get medical attention for the injured immediately.

. Depending upon the type and severity of the injury, _call the medical
consuitant and/or occupational physician.

. Notify the Health and Safety Manager.
. Notify the injured person’s personnel office.

. Prepare an incident report. “The SSC is résponsible for ensuring its
preparation and submittal to the Health and Safety Director and CH2ZM
HILL corporate personnel office within 48 hours.

. The SSC will assume charge during a medical emergency.

In the event of a fire, explosion, or chemical release, team members are to
immediately evacuate upwind. The SSC assumes contro] for CH2M HILL
personnel and directs @ team mefnber to call the fire department and to notify
the facility. The SSC may direct control measures if these measures do not
endanger team members and such controls will not increase the hazard to
others. The SSC briefs the fire department when they arrive. Work shall not
continue until the fire department declares the incident controlled.

AR301398




LOCAL:

(CH2M HILL Form 311, Emergency Phone Numbers, to be posted)
Ambulance: 215-441-6600

Hospital: 215-441-6600 - Warminster General

Poison Control Center: 1-800-962-1253

Police: 215-675-4400

Fire: 215-672-1221

EMERGENCY ROUTES (map attached to plan)

Follow Jacksonville Road north to County Line Road (approximately 1/2 mile).
Turn right. After two traffic lights, come to Newtown Road. Turn left. Follow
Newtown Road for 3 blocks (approximately 1/2 mile). Hospital is on the right
at 225 Newtown Road.

EMERGENCY CONTACTS

. CH2M HILL Medical Consultant

Name: Dr. Kenneth Chase, Washington Occupational
Health Associates, Inc.
Phone: 202-463-6698 (8-5 EST) o i T

202-463-6440 (after hours answering service;
physician will return call within 30 minutes)

. CH2M HILL Health and Safety Manager

Name: Mary Anne Chillingworth/WDC . . _
Phone: 703-471-1441 (O)
703-476-0882 (H)
. QOccupational Physician
Name: Envirocare
Phone: 201-225-5454
Address: 135 Raritan Center Parkway
Edison, NJ

Team members under his care:
All NJO personnel

Ai3013¢99




. CH2M HILL Project Manager

Name: Joseph Cleary .
Phone: 201-316-9300
. Client Contact
Name: _ .. _ Michael Towle
Phone: 215-597-.3166 . . T .77

. CH2M HILL Regional Manager

Name: Steve Guttenplan
Phone: 201-316-9300

. CH2M HILL Personnel Office

Name: - "Sharon Springer
Phone: 201-316-9300

If an injury occurs, notify the injured perso'n s personnel office as soon as
possible after obtaining medical attention for the injured. Notification MUST be
made within 24 hours of the injury.

. CH2M HILL Director of Health and Safety

Name: "David Lincoln/SEA (Actmg)
Phone: 206-453-5000 T

. CH2M HILL Corporate Personnel Office

Name:™ “Sharon Robinson/CVO . L
Phone: 503-752-4271 S R
Address: CH2M HILL L —
2300 N.'W. Walnut Blvd.
Corvallis, OR 97330

AR301LUQ




VII. PLAN APPROVAL

This site safety plan has been written for the use of CH2M HILL, its
employees and subcontractors. CH2M HILL claims no responsibility for
its use by others. The plan is written for the specific site conditions,
purposes, dates and personnel] specified and must be amended if these
conditions change.

PLAN PREPARED BY: Dawn M. DeBxasse Date: Jan. 15, 1990

APPROVED BY: //@y%ﬁ A ]jate:’“”s*?m"/ yi0l
Maty Anne Chillingworth

Attachments

. Site Map
. Form 311, Emergency Phone Numbers
. Form 533, Record of Hazardous Waste Field Activity
. MSDS for:
Pentane
| Isobutylene
Acetone
Nitric Acid
f Methanol
Hydrochloric Acid
Sodium Hydroxide

Distribution of approved plan:
Site Manager (responsible for distribution to team members and client.

Health and Safety Manager

WDCR471/003.50
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EMERGENCY PHONE NUMBERS

U e e phaone address ~ contact
.POLICE DEPARTMENT 675-4400 .-
e e e e e e e e e e e _ _atm:
FIRE DEPARTMENT ~—672-1221
____________ S -1 o+ :
PARAMEDIC ‘ - —
e e e e L attn:
FIRE REPORT -
e e e e e _atun:
AMBULANCE SERVICE 441-6600
O, attn
WATER DEPARTMENT — - ) _
_________ T - 1 ¢ :
GAS UTILITY - -
e e attn:
.ELEC’I'RIC UTILITY -
e e e attn:
TELEPHONE UTILITY S
________________________ S - 1121 &
LOCAL SANITARIAN e -
_______ L e e ___amm
HOSPITAL . Warminster General 225 Newtown Rd 441-6600
___________________________________________ attn
OWNER e .
________ e at
________ ) L 7 L atn
________________ L _aum
._ e _ _ _ _ e attn:
this notice is located at: - - CHS6/003.50
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TWX: (910) 262-3052 Aldnchem M
Telex' 26 B43 Aidrich Ml

Telephone: (414) 273-3850
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chemists helping chemists in research & industry

aldrich chem
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chemists helping chemists in research & industry Telephone. (414} 273.3850
TWX: (910} 262-3052 Aldrichern M1

- -
N Telex: 26843 Aldrich Mt
a o- FAX: {414} 273-497%

T PO Box 355 Milwsukee, Wisconsin 83207 USA

v A TERTIAL S5 AFETY 0 AT A& SHEET PAGE.
CATALGG -# 15495-4 NAME T PENTANE, 99+21 SPECTROPHOTOMETRIC GRADE

EXTINGUISHING MEDTIA

CARESDN DIJXIDEs DY CHEMICAL POWOER. ALCOHOL OR POLYMER FOaM,
0 NDT USE WATER.

SPECTAL FIRE FIGHTING PRJICEDURES _ : o _ o
WEAR SELF=cONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING T2
PREVENT CONTACT AITH SKIN AND EYES.

USE WATER SPRAY TQ CODL FIRE=-EXPDSED CONTAINERS.

UNUSUAL FIRE AND EXPLDSION HAZARDS
EXYREMEZLY FLAMMARBLE,
gﬁ:gg SQEKTRAVEL CONSIDERABLE DISTANCE TO SOURCE OF IGMITION AND
CONTAINER EXPLQSIDN MAY OCCUR UNDER FIRE CONDITIONS.

------------------- REACTIVITY DATA w--trmm——vtrmrccccma-

INCOMPATIBILITIES
OXIDIZING AGENTS

HAZARDOUS COM3USTION OR DECLOMPOSITION PRIODULTS

OXIC FUMES JE: :
CARBON MONOXIDE, CARBON DIOXIDE .
--------------- SPILL OR LEAK PRICEDURES weermwmcacccswaa

STEPS TO BE TAXEN IF MATERIAL IS RELEASED OR SPILLED
EVACUATE AREZA, o ‘ -

SHUYT OFF ALL SJOURCES OF IGNITION.

WEAR SELF=CINTAINED BREATHING APPARATUS, RUB3ER B0OTS AND HEAVY
RUSBER GLIVES., '

COVER WITH AN ACTIVATED CARBOIN ADSORBENT, TAXKE UP AND PLACE IN (LOSE
CONTAINRERS, TRANSPORT DUTDOORS.

VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP 1S COMPLETE.

WASTE DISPISAL METHOD
BURN IN A CHEHICAL INCINERATIR EQUIPPED WITH AN AFTERBURNER AND
SCRUBBER BUT EXERT EXTRA CARE IN IGNITING AS THIS PATERIAL IS5 HIGHLY
FLAMMABLES. : :

DBSERVE ALL FEDERALs STATE £ LOCAL LAWS.,

—=—— PRECAUTIONS TO BE TAKEN IN HANOLING AND STORAGE ==—-

CHEMICAL SAFETY GOGGLES.

SAFETY SHDWER AND EYE BATH.,

MECHANICAL EXHAUST REQUIRED.

RUBRER GLOVE

NIJSH/FSHA-APPRDV‘D RESPIRATOR.

00 NOT BREATHE VAPQOR.

AVIID CONTACT WITH EYESs SKIN AND CLOTHING.

WASH THOROUGHLY AFTER HANDLING.

IRRITANT,

KEEP TIGHTLY CLDSED.

KESP AWAY FROM HEAT, SPARKSy AND OPEN FLAME.

OPEN CAREFULLY. ,

MAY DEVCLOP PRESSURE.

HANDLE AND STGRE UNDER NITROGEN

REFRIGERATE.

---------- ADDITIONAL PRECAUTIONS AND COMMENTS —weme=—-w
NOT APPLICASLE -
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EELTANE DN BTEha. ETIRIS ARG m301LG5
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chemists helping chemists in research & industry Telephone: {414) 273-3850
TWX: (310) 262-3052 Aldrichem Mi

B Telex: 26 843 Aldrich M|
a r'c a c - FAX: (414} 273-4979

& P.O. Box 355, Miiwaukee, Wisconsin 53201 USA

M A TERTAL S AFETY D AT A SHEET PAGE:

CATALGG % 15495=4 . - NAME: PENTANE, 99+%, SPECTROPHOTOMETRIC GRADE
THE ABDVE INFIRMATION IS BELIEVED T2 BE CQRREZCT BUT DIES NOT PURPART
TO_BE ALL INCLJSIVE AND SHALL 8E USED ONLY AS A GUIDE. ALDRICH SHALL
NOT BE HELD LTABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FaO™
CONTACT WITH THE ABDVE PRODUCT. SEE REVERSE SIDE OF INVOICE DR PACKING
SLIP FDOR ADDITIOJNAL TERMS AND CONDITICNS OF SALE.
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Specialty Gg
Material Sa?g,
Data Shee

BYRNE SPECIALTY GASES
| s 370 Proand greet ™ §41 Rortiary aimpemed + Kyapeoncs |

Symne Specisity Gesss. inc.
$34 5. River Strowt

Seattle, Washingtan $8108 (25] 764-4633

T e ok oo Pt =

EMERGENCY PHONE {300) 523-3374 PRODUCT NAME

IN PENNSYLVANLIA (800] 322-9032 ISOBUTYLENE . ‘| CAS #115-11.7
AIR PRODUCTS AND CHEMICALS, INC. TRADE NAME AND SYNONYMS

20X 538 isocbutylene

ALLENTOWN, PA 18105 CHEMICAL NAME AND SYNONYMS

{215) 481-8257 Iscbutylene, isobutene, 2-Methylpropens

ISSUE DATE FORMULA CHEMICAL FAMILY *-
AND REVISIONS (4/78, 06/85 {iso) CaHge Alkene

HEALTH HAZARD DATA

TIME WEIGHTED AVERAGE EXPOSURE LIMIT
See last page. . B

S$YMPTOMS OF EXPOSURE
inhalation: Moderate concentrations which exclude an adequate supply of oxygen 1o the tungs cause dizziness,
drowsiness and eventual unconsciousness. it also has a very mild anesthetic effect which might cause lack of
coordination or lessened mental alertness.

Skin and Eye Contact: It is mildly irritating to mucous membranes. Due to its rapid rate of evaporation, isobutylene
tan cause tissue {reezing or {rostbite on contact. -

TOXICOLOGICAL PROPERTIES

Isobutylene has a very mild anesthetic efiect, however, the major health hazard is the exclusion of an adequate
supply of oxygen to the fungs.

Frostbite effects are a change in color of the skin to gray or white possibly followed by blistering.

RECOMMENDED FIRST AID TREATMENT

PROMPT MEDICAL ATTENTION IS REQUIRED IN ALL CASES OF ODVEREXPOSURE TO ISOBUTYLENE. RES-
CUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS AND MUST BE
AWARE OF EXTREME FIRE AND EXPLOSION HAZARD.

inhalation: Move exposed personne! to an uncontarninated area. i not breathing, give artificial respiration, prefera-
bly mouth-to-mouth. If breathing is difficult, give oxygen. Medical assistance should be sought immediately.

Skin Contact or Frostbite: Remove contaminated clothing and flush alfected areas with lukewarm water. DO NOT
USE HOT WATER. A physician should see the patient promptly if the cryogenic “burn” has caused blistering of
1he skin or deep tissue freezing.

AR 201407 ®

infprmanon contamed in this material safety data sheet s offered without chargs for use by technically qualifed personnel 3t their
discrehon and risk ANl stalements. technical nlormation and recommendatons contained herein are based on tests and dats which
we beheve 10 be rehable. but the accuracy of compleleness thereo! 15 not guaranieed and 6o WaATTanty pf any kind i made with
respect thereto. This informanon s not intended 83 4 kcense 10 operate under or & reoommq’ddﬁqg‘ pprpcied 9 prinnge any patent
of ttus Company or Olhers Covering sny procass, composilon of matier or use. . .-
Since the Company shall have no conrrol of the use Of the product gescnbed herein, the Company Rssumes no Labidty for less of
damage icurred fiom the XOpet OF snproper use of Such procuct. . - : :
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HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES
Isobutylene is lammabie over & wide range in air.

PHYSICAL DATA
BOILING POINT ' LIQUID DENSITY AT BOILING POINT
19.6°F (— 6.9°C) 39.1 ib/ft? (626 kg/m?)
VAPOR PRESSURE (@ 70°F (21.1°C) = GAS DENSITY AT 70°F, 1 atm
39 psia (2568 kPa) 0.148 1b/ft3 (2.37 kg/m?)
SOLUBILITY IN WATEN FREEZING POINT
insolubte — 220.6°F {— 140.3*C)

APPEARANCE AND ODOR
Colorless gas with an unpleasant odor similar 10 that which is emitted when burning anthracite coal.

FIRE AND EXPLOSION HAZARD DATA "'

FLASH POINT {Method used} | AUTO IGRITION TEMPERATURE FLAMMABLE LIMITS % BY YOLUME
See last page. BE97°F (465°C) LEL 1.8 UEL 9.6

EXTINGUISHING MEDIA _ ELECTRICAL CLASSIFICATION
Water, carbon dipxide, dry chemical Class 1, Group not specified

SPECIAL FIRE FIGHTING PROCEDURES R

Keep cylipder(s) cool with water spray from a d:stance if poss:b!e thhom risk, move cylinder{s) away from fire area. if
possible without risk, stop the flow of gas to a fire. Allow gas fire to burn itself out. (Continued on tast page.)

UNUSUAL FIRE AND EXPLOSION HAZARDS
Isobutylene is denser than air and can travel considerable distances to an ignition source and fiash back. Cylin-
der{s} may explode or vent when exposed 1o fire,

REACTIVITY DATA

STABILITY CONDITIONS TO AVOID
Unstable
Stabla X
INCOMPATIBILITY (Materials to l'bid} . ) e B
Oxidizers )
HAZARDOUS DECOMPOSITION PRODUCTS
None
RAZARDOUS POLYMERIZATION COMDITIONS TO AVOID
May Occur
Will Not x
Decur

SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Evacuate alf personne! from affected area. Use appropriate protective equnpment if leak is in user's equipment, be
tenain 10 purge piping with an inert gas prior 10 attempting repairs. if leak is in container or container vaive, call
the 800" emergency phone number listed herein.

WASTE DISPOSAL METHOD

All Federal, Slate and Local regulations regarding health and potluhon shouid be followed in waste disposal. Con-
tact Air Products for specific recommendations. Do not dispose of unused quantities.

{Continued on last page.)

i F?g ﬁo?“i‘f U?ndnms. Inc. 1985
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_ . _SPECIAL PROTECTION INFORMATION

" RESPIRATORY PROTECTION (Specify type) POsitive pressure air line with mask or self-contained breathirig 'apparatus
should be available for emergency use.

9

VENTILATION LOCAL EXHAUST SPECIAL
Hood with forced ventilation To prevent accumuiation above the LEL
MECHANICAL (Gen.) OTHER
in accordance with electrical codes

PROTECTIVE GLOVES
Plastic or rubber

EYE PROTECTION .
Safety goggles or glasses

OTHER PROTECTIVE EGUIPMENT
Safety shoes, safety shower, eyewash “fountain.”

SPECIAL PRECAUTIONS®

SPECIAL LABELING INFORMATION . :
DOT Stupping Name: Liquiied petroleurn gas  DOT Hazard Class: Flammable gas

DOT Shipping Labet: Flammable gas 1D No.: UN 1075

SFECIAL HANDLING RECOMMENDATIONS
Use only in well-ventilated areas. Vaive protection caps must remain in place unless container is secured with
salve outlel piped to use point. Do not drag, skide or roll cylinders. Use a suitable hand truck for cylinder move-
Tent. Use a pressure reducing regulator when connecting cylinder 10 lower pressure ( < 250 psig) piping or sys-
tems. Do not heat cylinder by any means to increase the discharge rate of product from the cylinder. Use a check
salve or {rap in the discharge line to prevent hazardous back flow into the cylinder. .

“or additiona! recommendations consult the Air Products Specialty Gas Catalog Safety and Technical Information
Section or Compressed Gas Assodiation Pamphlet P-1,

‘3PECIAL STORAGE RECOMMENDATIONS : L

>rotect cylinders from physical damage. Store in cool, dry, well-ventilated area of non-combustible construction
sway from heavily trafficked areas and emergency exits. Do not allow the temperature where cylinders are stored
© exceed 130°F {54°C). Cylinders should be stored upright and firmly secured to prevent falling or being knocked
wver. Full and empty cylinders shouid be segregated. Use 2 “first in-first out” inventory system 1o prevent full cyl-
nders bewng stored for excessive penods of time. Post "No Smoking or Open Flames” signs in the storage or use
sres. There should be no sources of ignition in the storage or use area. .= —- =T

“or additional recommendations consult the Air Products Specialty Gas Catalog Safety and Technical Information
section or Compressed Gas Association Pamphiet P-1. :

SPECIAL PACKAGING RECOMMENDATIONS
isobutylene is noncorrosive and may be used with any common structural material.

JTHER RECOMMENDATIONS OR PRECAUTIONS
arth-ground and bond all lines and equipment associated with the isobutylene system. Electrical equipment
ihould be non-sparking or explosion proof. Compressed gas cylinders should not be refilled except by qualified
sroducers of compressed gases. Shipment of a compressed gas cylinder which has not been tiiled by the owner
>t with his (writlen) consent is a viclation of Federal Law (49CFR).

*Vanous Government agences (e, Department of Transportation. Occupatonal Satety xnd Health Aarhmustrum. Food and Drug
Admunsie100 and Others) may have specihic ceguiahons concernmg the transporlation, handling. $1orage of use of fus Prodkuct which
will nof be reliecied 0 this dafa sheeal. The customer should review these ragulalions 10 ensure that b 5 i full comphance,

AR3ICILOS 7
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Specialty Gas Department

At Products ang Chemicals, nc.
B;; sg?m.,;.m. e | PRODUCTS 1=
{215) 1825

TIME WEIGHTED AVERAGE EXPOSURE LIMIT (Continued)

Iscbutylene is defined as a simple asphy_xiar_lt. Oxygen levels should be maintained at greater than 18 molar pire
cent at normal atmospheric pressure which is equivalent to & partial pressure of 135 mm Hg. (ACGIH 1984-B5)

FLASH POINT (Method Used) (Continued)

— 105°F (— 76°C) Ciosed Cup

SPECIAL FIRE FIGHTING PROCEDURES (Continued)

Ventifate low areas where flammable or explosive mixtures may form.

WASTE DISPOSAL METHOD {Continued)

Return the properly labeled shipping container to Air Products for disposat with vaive(s) tightly closed, outlet
seal{s) secured and valve protection cap in piace. For emergency disposal assistance, call the “800" emergency
phone number listed herein.
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chemists helping chemists in research & industry Telephone. (414) 273-3850
TwX (910) 262-3052 Aldrichem MI

3 Telex: 26 843 Aldrich M
a r - FAX: (414) 273-4878

@ P.O. Box 355, Milwaukes, Wisconsin 53201 USA

ATTIN: SAFETY DIRECTOR . DaYg: qz{zzlsa
CH2M HILL INC CUST # 924475 Pe.De # WoT95
PO BOX 4400
RESTON VA 22090
MaTERTIAL SAFETY D AT A S HEET PAGE:
————————weceeeenee  [DENTIFICATION eecemsececrccce—cocncos
PROJDUCT # 15459-8 NAME: ACETONEes 9945+%s SPECTROPHDTOMETRIC GRADE .

CAS # 67=64-1
m——eecemeeemceeeas TOXICITY HAZARDS =meemcccemccece——n—-

RTECS # ALBISOOOO
ACETON
IRRITATION DATA _
EYE-HMN 500 PPY JIHTAB 254232443
SKXN=RBT 395 M5 DOPEN MLD UCDSs%: S/T/70
SKN~RBT SQ0 MG/24H MLD 28IPAK —¢42472
EYE-RBT 3950 16 SEV AJOPAA 2941363446
EYc—R3T 100 MG/24H MQOD ZBZIPAK =442 72
TOXICITY DATA S
UNR=HMAN LDLOZ11S9 MG/KG 85DCAI 247370
ORL=-RAT LDS50:5820 MG /Ko JTEHDE 154609485
IVN-BAT LD50:550Q MG/KG NP IQTZ= 1eleT4h
DRL=MUS LD50:=z3000 MG /XSG PCJOAU 14+162+890 _
IPR=MUS LDS021297 MG /KG SCLURE —=41461
SKN=-RBT LD50:20 GM/KG UCDS== 5/7/70 )
REVIEWSe STANDARDS, AND REGULATIONS : :
ACoIH TLV-TWA 750 PPM; STEL 1000 PPM BS5TNAB S5ybe86
MSHA STANDARD-ATR:TWA LODOD PPM (2400 MG/M3) DTLVSE 343471
OSHA STANDARD-AIR:ITWA 1000 PPM FEREAC 39423540474
NIOSH REL TOD KETONES=AIR:TWA 590 MG/M3 MMWREZE 34 [(1S5)+205+35
EPA GENZTCOX PROGSRAM 1986, NEGATIVE:D SHE=CLONAL ASSAY: CELL TRANSFORMe-
MOUSE EMBRYD ) ) o ' -~
EzaagsgiTOX PCOGRAM 19B&6+ NEGATIVE: CELL TRANSFDQﬂ. RLY F344 RAT
{ .
EPA GENETOX PROGRAM 1986, NEGATIVE: IN VITRO CYTOGENLTICLS—NONHUMAN
EPA GENETOX PRIGRAM 1986y NEGATIVE: HISTIDINE REVERSION-AMES TEST; IN
VITRO SCE=NONHUMAN
EPA TSCA CHEMICAL INVENTORYs 1986
EPA TSCA TEST SUBMISSION (TSCATS) DATA BASEs JUNE 1987
NIOSH ANALYTICAL MITHOD3: SEE K=ZTONES I, 1300 iy !
NTP CARCINDGENZSIS STUDIESION TEST (PRECHRONIC STUDIES)e JANUARY 1937
MEETS CRITERIA FOR PROPOSED OSHA MEDICAL RECDROS RULT FEREAC 4T+304200
ONLY SELECTED REGISTRY OF TOXIC EFFEZCTS OF CHEMICAL SUBSTANLES (R ECS
DATA IS PRZISENTED HEREe SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMAT]
. . . e HEALTH HAZARD DATA =——eercccccanccn =
ACUTE EFFELCTS , ,
MAY BE HARMFUL BY INHALATION, INGESTIONs OR SKIN ABSORPTION.
CAUSES SEYERE £EYE IRRITATION.
CAUSES SKIN IRRITATIONS
MATSRIAL IS IRRITATING TO MUCOUS MEM3BRANES AND UPPER
RESPIRATORY TRA(CT.
FIRST AID ! .
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMDUNTS oF
WATER FOR AT LEAST 15 MINUTES.
[ Prises S Lining Kiingutons Wt Smpory
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chemists helping chemists in research & industry Telephone (414) 273-3850
Twx: (510) 262-3052 Aldrichem M

- -
Telex: 26 843 Aldrnich MI
r' - FAX: {414) 273-4979

® P.O. Box 355, Mitwaukes, Wisconsin 53201 {/SA

MATERTIAL SAFEZTY O AT A SHEET PAGE:

CATALOG # 15459-38 NAMES ACETONEy 99.5+%s SPECTROPHOTOMETRIC GRADE
ASSURE ADEQUATE FLUSHING OF THE E£YES. BY SEPARATING THE EYELIDS
WITH FINGERS. ,
FLUSH SKIN wITH WATER,. .
IF INHALED, REMOVE TQ FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT. GIVE OXYGEN.
CALL A PHYSICIAN.
REMOVE AND WASH CONTAMINATED CLOTHING PRUMPTLY.
o e e wmmwewPHYSICAL DATA ==mecmccmccceancn=n -
MELTING POINT: =94 C
BJILING POINT: S56 C
SPECIFIC GRAVITY: 0.731
VAPOR DENSITY: 2. S —
VAPDR PRESSURE: 18B4.0 MM .3 20 C
400.0 MM & 39.5 C
———mmmem—e—— FI%E AND XPLDSIDN HAZARD DATA ------------
AUTD IGNITION TEME.: 869 F
LO«ER EXPLOSION LEVEL: 2%
UPPZR EXPLOSION LEVEL: 13% . —
FLASH POINTz 1°F - _ ] _
EXTINGUISHING MzDIA " e : VR
CARBON DIDOXIDEs DRY CHEMICAL POWDER, ALCORIL OR POLYMER FOAM,
WATER MAY BE EFFECTIVI FOR COOLING BUT MAY NOT EFFECT EXTINGUISHMENT.
SPECIAL FIRE _FIGHTING PROCEDURES -
WEAR SELF-LONTAINED BRZATHING APPARATUS AND PROTECTIVE CLOTHING 70
PREVENT CONTACT WITH SKIN AND EYES.
UNUSUAL FIRE AND EXPLOSION HAZARDS ,
EXTREMELY FLAMMASRLE,
VAPOR MAY TRAVEL CONSIDERABLE DISTANCE TO SODURCE OF IGNITION AND
FLASH BACK.
e mmmme— e e s meeme REACTIVITY DATA eecmmcccecccceccccean -
INCOMPATIGSILITIES T
BASES N '
OXIDIZING AGENTS |
REDUCING AGENTS . _ L
PROTECT FROM MOISTURES
HAZARDOUS COMBUSTION OR DECDHPDSITIDN PRODUCTS
TGXIC FUMES OF:
CARBON MONCXIDE, CARBON DIOXIDE
e —eee—ae SPILL OR LEAK PROCEDURES ==wecevearer—===-
STEPS TO BE TAKEN IF MATERIAL TS RELEASED OR SPILLED
SHUT OFF ALL SOURCES OFf IGNITION.
EVACUATE AREA,
WEAR SELF=CONTATNED BREATHING APPARATUSy RUBBER BOOTS AND HIAVY
RUBSER GLOVES. . -
COVER WITH AN ACTIVATED CARBON ADSORBENT, TAKE UP AND PLACE IN CLCSED
CONTAINERS. TRANSPORT DUTDOORS.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE,
WASTE DISPOSAL METHQD
BURN IN A CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND
SCRUBBER BUT_EXERT EXTRA CARE IN IGNITING AS THIS MATERIAL IS HIGHLY
FLAMMABL Eo
DBSERVE ALL FEDERALy STATE E LOCAL LAWS.
L L, F 3 vt (gt Weanst Garmageey
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chemists helping chemists in research & industry Telephone: (414) 273-3850

TWX (910) 262-3052 Aldrnichem M!

- -
. Telex: 26 843 Aldnich M|
- FAX. (414) 273-4979

& P.O, Box 255, Miiwaukes, Wisconsin 53201 LUSA
M AT ERTI AL SAFETY D ATA 5 H EcT PAGE
CATALUG * 15459-2 NAME: ACETONS, I9.5+%, SPECTRDPHUTOHETPIC 3RADE
——= PRZCAUTIONS TO BE TAKEN IN HANDLING AND STORAGE ====
CHEMICAL SAFETY GNGGLES.
MZCHANICAL EXHAUSYT REQUIRED.
SAFETY SHOWER AND EYE BATH.
COMPATIBLE CHEMICAL-RESTSTANT GLUVES. _
NIOQSH/MSHA=APPRDOVED RESPIRATQO
FACESHIELD (B=INCH MINIMUM).
DU NOT BREATHE VAPOR S
DO NOT GET IN EYESe ON SKINe ON CLOTHING.
AVIID PROLONGFD QR REPZATED £XPOSURE.
WASH THIRQDUGHLY AFTER HANDLING.
SEVERE EYE IRRITANT, ,
KcEP TIGHTLY CLOSED. _ '
K=EP AWAY FROM HEATs SPARKSs AND OPEN FLAME.
STORE IN A COOL ORY PLACE.
e mwmeenawe ADDITIONAL PRECAUTIONS AND COMMENTS —=—eewwce- -
NOT APPLICARLE
THE ABOVE INFDORMATION IS5 BELIEVED TD "BE CORRECT BUT DOES NOT PURPORT
T3 BE ALL INCLUSIVZ_AND SHALL BE USSD ONLY AS A GUIDE. ALDRICH SHALL
NOT 8% HELD LIAPLE FDR ANY DAMAGE RESULTING FROM HANDLING OR FROM
CONTACT WITH THE ABDOVE PRODUCT. SEE REVERSE -SIDS OF INVOICE OR PACKING
SLIP FOR ADDITIONAL TERMS AND CONDITIONS OF SALE. :
Buighum Pranas S Lt Kingdas West GaPeny
Ararar Crurmat WV 75 A Algpreh-Tremd S TT Auirach Japer Alaech Cramesi G LW A n-Crapmag Omia & Co kG
B Lamamrrnpriiane 140 8§ T7 Famha sumt Tome Zyoec Bidy Sreraurdy  Thg Ous Brceyaes Mom Ropn DT Sisenrunm
84030 ey F-4T000 3 we — Cotergharn ovnet 388 4, Telsphors 17329 870
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Teiephone: {414) 273-3850

chemists helping chemists in research & industry ,
TWX: (910} 262-3052 Algrichem MI
Telex. 26 843 Aldnich MI

aldrich chemical co. TR s

® P.C. Box 355, Milwaukes, Wisconsin 53207 USA

ECTOR. . . . TE: 02/22/88
e cusf # 924476 P.D. # W67935

FEBRUARY 22+ 19883

H SAFETY DIR:=ZCTOR
SUBJELT: MATERJAL SAFETY DATA SHEETS (M505°'5)
ENCLOSED ARZI _MATERIAL SAFETY DATA SHEETS FOR PRODUCTS YOU HAVE RECENTLY PUPCHASE
THESE ARE BCING SENT YO YOUR ATTENTIGN SO THAT YOU CAN DIRECT THE INFGI™ATION TC
THOSE IN YOUR ORGANIZATION WHD REQUIRE IT.

ALDRICH®*S POLICY IS 7D PROVIDE MSDS*S WITH YHE FIRST ORDER FOR PRODULCTS WHICH AF
CONSJDERED HAZARDOUS. ON_ SUBSCQUENT DRDERSe ND ADDITIONAL MSDS*S wWILL BE PROVID:
UNLESS A SIGNIFICANT CHANGE IN INFORMATION OCCURS.
THANK YOU FOR YUUR CONTINUZD USE OF ALDRICH PRODUCTS.
ALDRICH CHEMICAL COMPANY
MSDS DEPARTMENT
® .
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chermists helping chemists in research & industry

aldrich chemical co.

P.0O. Box 355, Milwaukee, Wisconsin 53201 USA

Telephore. 1414) 273.3850
TWX 1910 2623052 Aldrichemn M|

Telex: 26 843 Aldnch MI

FAX:1414) 273.4979 __
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CATALDS = 156&973-3% JAME D MITHYL aLCOmCLy 91.7»." PEZCTROPATTOMETRIC
BRADZ P . S B ‘ -
---------- mmmmmmme AZALTA HAZARD DATA -~emecccccccccccacea- ;
ACUTE EFEECTS .
MAY 35 FATAL T5 SwALLJASD. '
HAQMEL TS TNHALED DR OASSORAZED THROUGH SKIN.
SYURTOMS TF EXPJSURE MAY INLCLUDE 3URNING SENSATION. COUGHING,
WHFZZ1'ge LARYNGITVISe SHIORTNESS OF 3REATH, HEA DACHz. NAUSEA AND
VOYTITIVG -
EYPOSURE AN CAUSE:
DAYAGS TD THe EYES
NAMAGE T3 THE LIVER
DAMAGE T3 THE HEART
NAVYASE T3 THE KIDNEYS
SASTROINTESTINAL DISTURSANCES
MAY CAUSE IIONVULSIDONS.
FIRST 419 _ .
IM CASE QOF COMTACT, IMWE2IATZLY SLUSH _SYES JR SKIN AITH COPICUS. o
AMIUNTS OF AATER FOR AT LSAST 153 MINUTZIS aHdILE REMIVING LONTAMINATED
CLOTHING AND SHDES. . - — - ; o , -
4?%UQ§ AaEggaTE FLUSRING OF THE EYES bY SEPARATING TrE EYELIDS
o - INGERS »
IE [NHALED, REMOVE _TH £3230 AIRe IF NOT 3REATHING_SIVE ARTIFICIAL )
QESPIRATICONS [F BRAFATHINWG IS DIFFIZULT. SIVE SXYGEM.
CALL A PHYSICIA.
NISCARD CONTAMINATEZ CLOTHING ARD SHOES.
ADDITYIONAL IMFIRMATION '
METHYL ALCIOHOL “AY 3£ FATAL DR CAUSE BLINDNESS IF 3WALLOWED. CANNOT
RS MACE NAN-PIISINOUS. .)
————————————————————— OHYSICAL DATA —-——cmcmervcncccaaada
MELTING PDINT: =928 O - )
SOILING POINT: Saen C o o X L
SPECIFIC GRAVITY: 0.771
VAEDR DENSITY: la.l
VAPQOSR DPRESTURI: RBT7.68 MM 3 20 C
————— —wwmeme FTRE AND SXPLOSIDON RAZARD 2ATY ~————emmemee-
AT ISNITION TEVP.: T25 F - - "
LOWER EXPLOSION LEVEL: 6.0%
UPRER EXPLOSIOM LEVEL: 36.U% _
FLLASH POIUT: 52 F : _ -
EXTINGUISHING MEDIA _
CARTON DIOXIDE. DRY [HEMILAL POWDER, ALZIHOL MR PULYMEL FDAM.
SOECTAL FIRE FISYTING PRICEDURES . _
WEAR SELF=CINTAINED SREATHING APPARATUS AND PRITECTIVE CLOTHINSG T3
PREVENT CONTACT WITH SKIMN AND EYES.
UNUSUAL FIRrc AND EXPLOSITN HAZARDS
EXTREMELY FLAMMABLE.
VARPC2 “AY TRAVEL CONSIDERABLE OISTANCE TO SOURCE OJOF TGNITION AND
FLASH TJACXKa
———————— e REACTIVITY DATA ~+v-csrmemcmrmrecee—— -
INCOMPATYRTILITIES .
AZTDS ) B = - -
ACTDY CHLORTUEZS B
ADID AYHYDRIDES
OXIDIZING ASENTS U
REJUCIYS AGENTS
ALCALI METALS
[ I Y Feprtn prreTy Unrtaat Kauptem West Garmary
AegraLr Lo W ¥ 5 A AphenLrras S art AEnen Jasan sigren Cremics'Co LIT T AarkhChamar Gmem & Ch kG
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chermists hefping chemists In research 8 ndustry Telephoné: (4143 273.3850
TWX: (9101 262-3052 Algrichem Mi

Telex: 26 843 Aidrich M!
r‘c lca co_ FAX: (414) 273-4979

P.C. Box 355, Mifwaukee, Wisconsin 53201 USA

LT TR AL S AF 2T vy S OA T A SR 1 . PAGE:
CATALGS = 15«730=3 . 7% INaMEY YETHYL ;Lt3H0L. SYe3%y SPECTPIC=OTAMETRIC
GRADE . .
HAZARDIUS CoM3USTISN SR DELD “DJSITIUM ;PD“UCTS
TAXIZ FUM=S % CE RS
CaA%anN 40n0xionE. caRzon JIOXIOE
—mmmmemmmse—ma—— SPILL OR LEAK PRIULCEDURES mewrmececcecc—caca-
STEPS T0O BE TAKEN 15 4ATERIAL [S5 RELEASED DR SPILLED
EVAZUATES AQea. L el
SHUT OFF ALl SIURCES OF IGNITI N ]
WEAR SELF-ZONTAINED 3REATAHING APPARATUS,y RUBBER B8300TS AND HEAVY
RU3RZR GLOVES. L !
COVE AITH DRY-LIME, S5AND, DR S0ODA ASH. PLACE IN CDVERED CONTAINERS
USING NON=SPARKKING TOOLS AND TRANSPIRT UUTDOORS.
VEMTILATE AREA AND WASH SPTLL SITE AFTER WATERIAL PICKUP IS CJUMPLETE.
WASTE DISPOSAL ¥METHOD, e e -
SL2N IN A CHEYICAL I%CINERATJR EQQI9P53 wITH AN AFTERBURNER aAND
SORU3ZZR EUT EXERT EXTRA C4RE JIN IGNITING &S THIS “YATERTAL IS =~ISHLY
FLAMMARL £, 7 7
DESERYE ALL SEDERAL. STATE & LOCAL LAWS.
—me OIECAUTIONS TO 2E.TAKEN IN HANDLING . AND STURAGE =~=—-
WZAR APPRDPQIAIE'NIQSH7H§HA-APPROVED R'SpriATGa HcMICAL-RESI>T‘NT
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SAFETY SHOWER AND EYE 3ATH.
DN NOT AREATHE VAPOR, _
AVOID CIONTACT wITH EYESs SKIN AND CLOTHING.
AVIID PROLONGED OR REPEATED EXPISURE, ] _
D0 NOT USE IF S<Ix IS CUT OR SCRATCH=D. WASH THORIUGHLY AFTZR
HANDLING . e e . -
POTSON L e .
KEEEﬁTIGHTLYtggﬁgga.”" B
KELP AWAY S3J4 g4 SPARKS, AND OPEN FLAME.
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STARE IN A COJL  2RY PLACE.
—————— ~——ADDITIONAL PRECAUTIONS AND COMMENTS =—me-wecw=e
NOT APPLICABLE - .
THE ABGVE INFIRWATION IS 3SLIZVED T2 8% CORRECT SUT DNE3 NOT PURPORT
TO 8 ALL INCLUSIVE AND SHALL BRE USED ONLY AS A GUIDE. ALDRICH SHaALL
NOT BE HELC _LTAa3LE FOR ANY DAMAGE REJSULTING FROM HANDLING OR FROM
CONTACT WITH THE ABQVE PRIOUCT, SEE REYEXSE SIDE OF INVOICE 2R PACKING
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EXHYDROCHLORIC ACID, CONCENTRATED [36-37X)XE
EAXMHMYODROCHLORIE ACID, CONCENTRATED [(16-37XIEX
XXHYOROCHLORIC ACID, CONCENTRATED (36-377Z)2X

MATERIAL SAFETY DATA SHEET
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FISHER SCIENTIFIC EMERGENCY CONTACTS:

SCHEMICAL DIVISION GASTON L. PILLORI: {201} 796-7100

1 REAGENT LANE . . AFTER BUSINESS HOURS; HOLIDARYS:
FAIR LAWN NJ O07%w1C (201) T96-752X

{2013 TIE-T1Q0 CHEMTREC AESEISTANCE: (2C0) %29-3380

THE INFORMATION BELOW IS MELIEVED TO BE ACCURATE AND REFPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TGS US. HOWEVER, WE MAKE NO WARRANTY OF
MERCHAMTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TOQ
FUCH INFORMATION, AND WE ASSUME NO LIARILITY RESULTING FROM ITE USE, USERS
BHOULD MAXKE THEIR DwN INVESTICATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOEES.
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SUBSTANCE IDENTIFICATION

CAS- NUMBER TE%7-01-0
SUBSTANCE: XXHYDROCHLORIC ACID, CONCENTRATED (36-3T7TxX)XX

TRADE NAMES/SYNONYMS:
EHLOROHYDRIC ACID; HYDAQDCHLORIDE; MURIATIC ACID, SPIRITS OF SALT,
HYDROCHLORIC ACID., CONCENTRATED; HYDROGEN CHLORIDE, 23 EB; UN 1789, A-1%2;
A=L1h4; R+508; Ro4EE; ACCLIISS

CHEMICAL FAMILY:
INQRGANIC ACID

MOLECULAR FORMULA: H=-CL
MOLECULAR WEIGHT: 3I6. %6

CERCLA RATINGS (SCALE 0-3);: HEALTH=3 FIRE=0 REACTIVITY=z1l PERSISTENCE:=C
NFPA RATINGCS (SCALE Qu%): HEALTHM=3 FIRE:zO0 REACTIVITY:=O

COMPONENTS AND CONTAMINANTS
COMPOMENT: MYDROUEN CHLORIDE PERCENT: 37
COMP ONENT: WATER PERCENT: &3
OTHER CONTAMINANTE: NONE T

EXPOSURE LIMITE:

HYDROGEN CHLORIDE (HYDROCHLORIC ACIDY:
5 FPFM OSHA CEILING
£ PRM ACGIN CEILING

S00 FOUNDS BARA BECTION 302 THREBHOLD PLANNING SUANTITY (GAS)

1 FCUND BARA BECTION I0% REFORTARLE GUANTITY {Caf)

000 POUNOE CERCLA SECTION 103 REPORTARLE GUANTITY CLIQGUIO)

SUBJECT TD BARA RECTION 313 ANNUAL TOXIC CHEMISAL RELEASE REFORTING

il R R R o N L e L L e T R N T R L N L R R R R R R R

PHYSICAL DATA
DEBCRIPTION: COLORLESE OR SLICHTLY YELLOW FUMING LIAUID WITH A FUNGENT

sD0OR, BOILING POINT: 32% F (198 C) SFECIFIC GRAVITY; 1.2
VAFCR PREESURLE: NCOT AVAILASLE PHy 1,3 [0, 1 N
SOLUBILITY IN WATER: BOLUNLE VAPCR DENSITY: 1.3
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FIRE AND EXPLOSION DATA

FIRE AND EXFLOSION HAZARD:
NEGLIGIBLE FIRE HAZARD WHEN EXPORBED TO HEAT OR FLAMK,

FIREFICHTING MEDIA:
DRY CHEMICAL, CARRON DICXIDE, HALON, WATER SPRAY OR STANDARD FCOAM
13987 EMERGENCY RESFPONSE GUIDEBQOK, DOT P 5300, %),

FOR LARCER FIRES, USE WATER SPFRAY, FOG OR STANDARD FOAM
€137 EMERGENCY RESFPONSE GUIDEROOK. DOT P 5800, %3,

FIREFIGHMTING:

MOVE CONTAINERE FROM FIRE AREA IF PORSINLE, COOL CONTAINERS EXPOSED TO FLAMES
WITH WATER. FROM XIDE UNTIL MELL AFTER FIRE IS OUT, %TAY AWAY FROM STORAGE TANK
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EXTINGUISH USING AGENTS SUITABLE FOR TYPE OF FIRE, USE FLODDING AMOUNTS OF
WATER AS FOL. COOL CONTAINERS WITH FLOODING AMOUNTSE CQF WATER, APPFPLY FROM AS
FAR A DISTANCE AS POSSIBELE. AavOID BREATHING CORROSIVE VAFORS, KEEP UFWIND,

D L L L T L L I T T T T T Y T L I T Y Y T

TRANSPOATATION DATA

DEFPARTMENT OF TRANSPORTATICN HAZARD CLASSIFICATION ®»9CFR172,.101:
CORROSIYE MATERIAL

DEPARTMENT COF TRANSFPORTATION Ll!ELING REGUIREMENTS %SCFR1T2, 101 AND 172, %02:
CORARCSIVE

CEFARTMENT OF TRANSPORTATION PACKAGING REGUIREMENTS: “8SCFR173. 263
EXCEPTIONS: Y9CFR1T3, 2%%
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TOXICITY

HYDACGEN CHLORIDE {(MYDRODCHLORIC AZIDI:
IRRITATION DATA:
ANHYDROUS: 100 MG RINSED EYE-RABBIT MILD,
TOXICITY DATAx
HYDROGEN CHLORIDE {AMNHYDROUS CTAS): %701 FPM/3I0 MINUTES INRALATICN-RAT LESD,
26 PFPM/3I0 MINUTES INHALATION-MOUSE LCESD,
MONQHYDRATE: NO DATA AVAILABLE,
DPIHYDRATE: NO DATA AVAILABLE,
TRIMYDRATE: NO DATA AVAILABLE,
HEXAKYORATE: NO DATA AVAILABLE,
HYDROGEN CHLORIDE CAERCSOL): 5666 PPM/3I0 MINUTES IMNMALATION-RAT LES0; 21%2
PPM/30 MINUTES INMALATION-MCOUBE LCS0.
HYDROGCHLORIC ACID: 1300 PPM/I0 MINUTES INHALATION-HUMAN LCLO; JO000 PPM/S
MINUTES INHALATION-HUMAN LTLO; Bl MG/KL UNREPORTED MAN LDLO,
312% PPM/1 HOUR INHALATION-RAT LCSG; 1108 PPM/1 HOUR INHALATION-MOUSE
LES0; 1l%%9 MG/KG INTRAPERITONEAL-MOUSE LD50; 900 MG/KG CHAL-RAEBBIT
LD50; %416 PPM/30 MINUTES INHALATION-RABEBIT LCLO; %%16 PPM/3IC
MINUTES INHALATION-GUINEA PIG LCLOD; 1000 ME/MI/2 HOURS INHALATION-MAMMAL
LCLO; MUTAGENIC DATA (RTECS); REPRAODUCTIVE EFFECTS DATA (RTECS).
CARCINOGEN STATUS: NONE,
LOCAL EFFECTS: CORROBRIVE-. INMALATION, BKIN, EYE AKND INGESTION.
ACUYE TOXICITY LEVEL: MODERATELY TOXIC BY INHALATION,
TARGET EFFECTS: NO DATA AVAILABLE,
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HEALTH EFFEQTS AND FIRST AXID

INMALATION:
HMYDROGEN CHLORIDE (HWYDROCHLORIC ACID):
CORROSIVE, 100 PPM IMMEDIATELY DANGEROUS TO LIFE QR HEALTM,

ACUTE EXPOSURE~ INHALATION OF GAS OR FUMES AT LEVELR OF 5-35 FPM MAY
CAUBE IRRITATION AND BURNING OF THE THROAT, COUGHING AND CHOKING:
50-100 PPM MAY SE BARELY TOLERABLE FOR 1 HOUR, HWIGH LEVELS May CAUSE
INFLAMMATION AND OCCASICONALLY ULCERATION OF THE NGSE., THROAT QR LARYNX,
BRONCHITIS, PMEUMONIA, PALPITATIONS AND HEADACHE, HIGHER CONCENTRATIONS
MAY CAUSE NECAOSIS OF THE TRACWEAL AND BARODNCHIAL EFITHELIUM, NASOBEFTAL
PERFOAATION, ATELECTASIS, EMPHYSEMA, DAMAGE TO FULMONARY BLOOD YEISSELS
AND LESIONS OF THE LIVER AND OTHER ORGANS. DEATH MAY BE DUX TO LARYNGEAL
SPASM, ERONCHOPMEUMONIA OR PULMONARY EDEMA, 1300-2000 PPM MAY RE
DANGEROUR, EVEN ON BRIEF EXPOBURES, REPRODUCTIVE EFFECTES HAVE BEEN
REFORTED IN ANIMALS.

CHRONIC EXPOSURE- REPEATED OR PFROLONGED EXFOBURE MaY CAUSE EROSION AND
DISCOLORATION OF EXPOBED TEETH, SHRONIC BRONCHMITIS AND GABTRITIS.

FIRET AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING
HAS STOFPFED, GCIVE ARTIFICIAL RESPIRATION, MAINTAIN AIRWAY AND BLOOD
PREBSURE AND ADMINIRTER OXYGEN IFf AVAILABLE, KEEP AFFECTED PERSCN WARM AND
AT REBT. TREAT SYMPTOMATICALLY AND SUPPORTIVELY., ADMINISTRATION OF OXYGEN

BHOULD RE PERFOAMED EY QUALIFIED PERBONNEL, GET MEDICAL ATTENTION
IMMEDIATELY. , o R I .

SKIN GCONTACT: : - T T
HYDROGEN CHiLORIDE tannocHLoa:c ACID);
CORROBIVE,

ACUTE EXPOBURE- CONTACT MAY CAUSE SEVERE IRRITATION, INFLAMMATION,
ULCERATION, NECROSIE AND CHEMICAL SURNS, BHOSK SYMFTOME MAY OEVELOPF
INCLUDING RAPID PULSE, SWEATING AND COLLAPSE. PHOTCSENSITIZATION
REACTIONS MAY OCCUR IN PERSONE PREVIOUSLY EXPOSED, CONTACT WITH A
COMPRESSED GAR MAY CAUSE FROBTEBITE,

CHRONIC EXPOSURE. REPEATED CR PROLONGED CONTACT WITH VYAPORS OR DILUTE
SCOLUTIONS MAY CAUSE DERMATITIS, PHOTOSENSITIZATION MAY OCCUR,

FIRET AID- REMOVE CONTAMINATED CLOTHING AND BHOES IMMEDIATELY. WASBH AFFECTED
AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO
EVIDENCE OF CHEMIGAL REMAINS (AT LEAST 15-20 MINUTES)., IN CABE OF CHEMICAL
BRURNS, COVER AREA WITH STERILE, DRY DRESEING. BAMNDALE SECURELY, BUT NOT
TOD TIGHTLY, GET MEDICAL ATTENTION IMMEDIATELY.

e m e - - - - =

HYDRDGEN CHLORIDE (HYDROCHLORIC lCIDh
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CORROSIVE.

ACUTE EXFOSURE- CCNTACT MaAY CAUSE SEVERE IRRITATION, CONJUNCTIVITIS,
CORNEAL NECROSIS AND BURNS WITH IMPAIRMENT OR FERMANENT LOSE QF VISION. A
DROF OF HYDROCHLORIC ACID SPLASHED IN THE EYE AND IMMEDIATELY WASHED OUT
HAS PROQUCED A WHITE COACULATION OF THE CORNEAL AND CONJUNCTIVAL
EFITHELIUM. ANIMALS EXPOSED TO VAPOR CONCENTRATIONS OF 1350 PPM FOR ONE
AND R HALF HOURS SHOWED CLOUDING CF THE CORNEAR AND 300 PPM FODR & HOURS
BHOWED SLIGHT EROSTION OF THE CORNEAL EFITHELIUM., CONTACT WITH A
COMPRESSED GAS MAY CAUSE FRCOSTRITE,

CHRONIC EXPOSURE~- ANIMALS EXPOSED TO VAPOR AT 100 PPM FOR £ HOURS DAILY
FOR S0 DAYS BHOWED ONLY ELIGCHT UNREST AND IRRITATION OF THE EYES. BUT
NQ OCULAR INJURY, EFFECTE ARE DEPENDENT UPON CONCENTRATION AND DURATION
OF EXPOSURE. CONJUNCTIVITIS OR EFFECTS SIMILAR TC THOSE FOR ACUTE
EXPOSURE MAY SCCUR,

FIRET AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER. OCCASTONALLY
LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL REMAINS (AT
LEAST 1%5-20 MINUTES), CONTINUE IRRIGATING WITH NORMAL BALINE UNTIL TKE PH
HAS RETURNED TO NORMAL (30-L£0 MINUTES), COVER WITH STERILE BANDAGES., GET
MEDICAL ATTENTION IMMEDIATELY.

INGESTION:
HYDROGEN CHLORIDE (HYDROCHLORIC ALYIDI:
CORROSIVE. . . . . ; _
ACUTE EXPORURE- INGESTION OF THE ACID MAY CAUSE BURNE OF THE MOUTH,
THROAT, ESOPHAGUS AND STOMACH WITH CONSEQUENT PAIN, UNEASINESS. NAUSEA,
EALIVATION, YOMITING, DIARRMHEA, CHILLS, SHOCK AND INTENKE THIRST,
NEFMRITIS, FEVER AND PERFORATION OF THE INTESTINAL TRACT, AND CIRCULATORY
COLLAPSE MAY OCCUR. DEATH MAY BE DUE TO EGOPHAGEAL OR GASTRIC NECROSIS,
CHRONIC EXPOSURE- NO DATA AYAILARLE,

FIRET AID- DO NOT UBE CGABTRIC LAVAGE OR EMESIE. DILUTE THE ACIC IMMEDIATELY
BY DRINKING LARCE QUANTITIER OF WATER OR MILK, IF VOMITING FERRISTH,
ADWMINIZSTER FLUIDE REPEATEOSLY, INGESTED ACID MUST BE SILUTED MPFAOXIMATELY
100 FOLD TQ RENDER IT MARMLESS TO TISSUES, MAINTAIN AIRWAY AND TREAT SHOCK,
COREISEACK, HANDROOK OF POISONING, 12TH £D.). GET MEDICAL ATTENTION
E::ggi;;gLY IF VYOMITING OCCURS, KEEP HEAD BELOW MIPS TO HELP PREVENT

N,

ANTIDOTE: .. L
ND SPFECIFIC ANTIDOTE., TREAT SYMPTOMATICALLY AND BUPPORTIVELY,

REACTIVITY
REACTIVITY:
:Slng EXOTHERMICALLY WITH WATER DR BTEAM TO FRODUCE TOXIC AND CORROEIVE
MES,

CONTACT WITH COMMON METALS PRODUCES HYDROGEN WHICH MAY FORM EXPLOSIVE
MIXTURLES wWITH AIR, :

INCOMPATIRILITIES:

HYDROGEN CHLORIDE CHYDROCHLORIC ACID,
ACETIC ANHYDRIDE: VIOLENT REACTION,
ALCOMOLIC HYDROLEN CYANIDE: EXPLOSIVE ARFACTION,
ALUMINUM: EXPFPLOSION,
ALUMIMUM-TITANIUM ALLOYE: ICNITES OR INCANDESCES WHEN HMEATED.
Z=AMINOLTHANOL: VYIQLENT REACTION,
AMMUNIUM WHYDROXRIDE: VIOLENT REACTION,
BAERKEE: VIODLENT REACTICN,
BERARE: CORRODLSE.
ERONZE: CQRRODES,
CALCIUM CARRIDE: REACTE WITH INCANDEBCENCE,
CALCIUM HYPOCHLORITE: IGNITYON,
CESIUM ACETYLIDE: ICNITES ON CONTALT,
CHLORINE + DINITRCANILINES: VIGOROUS REACSTION WITH RELEASE OF FLAMMABLE

MYDROGEN GAR FUMLE,

CHLOROBULFSNIC ACID: VICLENT REACTICN,
1,1=-DIFLUCROETHYLENE: EXTREMELY EXOTHERMIC DECOMPOSITYON REACYION,
DOWICIL 100s DECOMPOSER.
ETHYLENE DIAMINE: VIOLENT REACTION,
ETHYLENE IMIMNE: YIODLENY REACTICN,
FLUCRINE: ICNITES ©N CONTACT.
HEXALITHIUM DISILICIDE: INCANDERCES,
IRCN; CORRODES WITH EVOLUTION OF FLAMMAERLE HYDROGEN GAS,
MAGNERIUM BORIDE: PFRODUCES A SPCANTANEOUSLY FLAMMAERLE GAS.
MERCURIC SULFATE: VICLENT REACTION AT 11% &,
METAL ACETYLIDES: VICLENT REACTIOCN, _
METALE: SEVERE CORROSIOCN VITH EVOLUTION OF FLAMMABLE HYDROGEN GAS,
CLEWUM: VIQGLENT REACTION.
OXIDIIERE (STRONGC): VIQGLENT REACTION,
OXYGEN + PLATINUM: ICNITES ON CONTACT,
FERCHLORIC ACID: VIOLENT REACTION,
FLASTICS. RUBEBER. COATINUS: ATTACKSE,
POTASEILUM PERMANMCANATE: EXPLOBICN HAZARD,
BETA=PROFIOCLACTONE: YIOLENT REACTION,
PROPYLENE OXTIDE: VIOLENT REACTION.

=IiIca CGELS: INCOMPATINLE.
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SODIUM: VIGCORDUE OR EXPLOSIVE REACTION.
. SULFURIC ACIDI EXPLOSIYE REACTION WITH RELEASE OF TOXIC HYDROGEN CHLORIDE _
GAS. B - R — . e .
TETRASELENIUM TETRANITRIDE: EXPLODES ON CONTRACT,
VINYL ACETATE: VYIOLENT REACTIDN,

DECOMPOSITION:
THERMAL DECOMPQSITICN MAY RELEASE CORROSIVE HRYDROGEN CHLORIDE,

POLYMERIZATION:

HAZARDOUE POLYMERIZATION HMAS NOT BEEKR REPORTED TO OCCUR UNDER NQORMAL
TEMPERATURES AND PRESSURES,
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STORAGE AND DISPOSAL

OBSERVE AL L FEDERAL. STATE AND LOCAL REGULATIONS WHEN STORING OR DISPOSING
OF THIS SUBSTANCE, FOR ASSISTANCE. CONTACT THE DISTRICT DIRECTOR OF THE
ENVIROKNMENTAL PRCTESTION AGENCY,

EXSTORACEXX

THRESHOLD PLANNING GUANTITY CTP@):

THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTION 302 REGUIRES
THAT EACH FACILITY WHERE ANY EXTREMELY HAZARDOUS SUBSTRNCE IS PRESENT IN A
QUANTITY EGUAL TO OR GREATER THAN THE TPG ESTAELISHED FOR THAT SUBSTANCE
NCOTIFY THE STATE EMERGENCY RESPONSE COMMISSICON FGOR THME STATE IN WHICH IT IS
LOCATED. SECTION 303 OF SARM REQUIAES THESE FACILITIES TO PARTICIPATE IN LOCAL
EMERGENCY REGPONEE PLANNING (%C CFR 355.30).

FPROTECT AGAINET PHYSICAL DAMAGE. EYORE IN COOL. WELL-VENTILATED FLAZE,

SEFARATED FROM ALL OXIDIZING MATERIALS (NFPA %3, HMAZARDOUS CHEMICALG DATA,
1975),

EEE IR X R RN IE IR I CEE XX EEEX X R EEXENEEZEEZAINELRSXRERRIEEXERREZIIZIREIAR
GONDITIONS TO AVCID

MAY BURN BUTY DOEXR NOT IGNITE AREADILY, FLAMMARLE, POISONOUS GASES MAvY

ICCUHU#ATE IN TANKS AND HOFPER CARS, MAY IGNITE COMBUSTIEBLES (WOOD, PAPER,
eIL. ETC, I,

2R EXEERR TR IEITRIL LRSS L EEEARSEEIEE RS XL YSEEEEEREXNSEEAXNRRTARTRTITAREET
.- SPILL AND LEAK PROCEDURES

SCIL SPILL,
DIG MOLDING AREA SUCH AS LAGOCON. POND OR PFIT FOR CONTAINMENT,

DIKE FLOW OF SPILLED MATERIAL USING SCIL OR SANDEAGCE OR FOAMED BARRIERS3 SUCH
A8 POLYURETHAKNE OR CONCRETE,

USE CEMENT PCWDER OR FLY ASH TO ARSORE LIGQUID MARS,
NEUTRALIZE SPILL WITH SLAKED LIME. SCDIUM BICARRONATE COR CRUSHED LIMESTONE.

AIR BPILL: e - Cee
KNOCK DCOWN VAFPORE WITH WATER SPRAY, KEEPF UPWIND,

WATER LUEED TOD KNOCK DOWN VAPORE MAY BECOME CORROBIVE OR TOXIC AND SHOULD BE
CONTAINED PFPROPEARLY FOR LATER DISPOSAL,

WATER SPFILL:

NEUTRALYZE WITH AGRICULTURAL LIME, SLAXED LIME, CRUSHED LIMESTONE, OR SO0DIUM
EXCARBONATE,

CCCUPATIONAL SPILL:

00 NOT TOUCM SPILLED MATERIAL, STSP LEAXK IF YOU CAN D0 IT WITHOUT RISK. FOR
EMALL SPILLS, TAKE UP WITH SAND OR CTHER ABBORBENT MATERIAL AND PLACE INTO
CONTAINERE FOR LATER DISPOSAL, FOR SMALL ORY SPILLS, WITH CLEAN BHOVEL PFLAZE
MATERIAL INTO CLEAN, DRY CONTAINER AND COVER, MOVE CONTAINERS FROM SPILL
AREA. FOR LARGER EPILLE, DIKE FAR AMEAD OF SFJLL FOR LATER DISFPOSAL. KEEP
UNNECESBARY PEOPLE AWAY, ISOLATE HAZARD AREA AND DENY ENTRY.

REFCORTARLE QUANTITY (RE)) 1 POUND

THE SUFERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTION 30% uz;g:ltl
THAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTANLE QUANTITY FOR TH .
BUBSTANCE BE IMMEDIATELY REPORTED 10 THE LOCAL EMERGENCY PLANNING couuftzgg or
AND THE STATE EMERGENCY REGPONESE COMMISEION (*0 CSFR 355, %0), IF THE RE EONSE
THIS SUBSTANCE IS REPCATABLE UNCER CERGCLA SECYION 103, THE NATIONAL RES NSE o
CENTER MUST BE NOTIFIED IMMEDIATELY AT C8C0) %2%-B8802 ©R (202> %26-2675 I
METROPOLITAN WABKINGTON., D.C. AREA (Y0 CFR 302, 83,

anssremnmn
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PROTECTIVE EQUIMMENT
VENTILATION,
.?aov:nr-: LOCAL EXHAUST OR_PROCESS ENGLOS NTILATION TO MEET PUBLISHED -
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RESPIRATOR:

THE SPECIFIC RESPIRATOR SELECTED MUST RE BASED ON THE CONT.MIN!TIQN LEVELS
FOUND IN THE WORK PLACE, MUST NOT EXCEED THE WORKING LIMITS OF THE
RESPIRATOR AND SE JQINTLY APPROVED HY THE NATICONAL INSTXITUTE FOR
QCCUFATIONAL SAFETY AND HEALTH AND THE MINE SAFETY AND MEALTH
ADMINISTRATION,

THE FOLLQWING RESFIRATORS ARE RECOMMENDED BASED ON THWE DATA FOUNE IN THE
PRYSICAL DATA, HEALTH EFFECTS AND TOXICITY SECTIONS. THEY ARE RANKED IN
ORDER FROM MINIMUM TO MAXIMUM RESFIRATORY PRCTECTION:

MYDROGEN CHLORIDE [MYDROCHLORIC ACID):

50 PPM- ANY SUPPLIFD-AIR RESFPIRATOR.
ANY SELF=CONTAINED RREATHING AFPFPARATUS.
ANY CHEMICAL CARTRIDGE RESFPIRATOR WITH CARTRIDGE(S) PROVIDING
PROTECTION AGAINSET HYDROCHLORIC ACID,
ANY PFOWERED AXIR~-PURIFYING RESPIRATOR WITH CARYRIBGE(SJ PROVIDING
PROTECTION AGAINST HMYDROCHLORIC ACID,

190 PEV- ANY EBUPPLIED-AIR RESPIRATOR OPERATED IN A CONTINUCUS FLOW MODE,
ANY SUPFPFLIED=-AIR RESFIRATOR WITHM A FULL FACEPIECE,
ANY SELF~CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE.

ESCAFPE« ANY AIRPURIFYING FULL FACEPIECE RESFPIRATOR (GAS MASKI WITH A
CHIN«SETYLE OR FRONT- OR BACK«MOUNTED ACID GASE CANISTER,
ANY APPRCPRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING APFPARATUS,

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TC LIFE OR HEALTH CONDITIONS:

BELF=-CONTAINED BREATHING APPARATUS WITH FULL FACEFIECE OPERATED IN PRESSURE
DEMAND OR CTHER PORSITIVE PRESSURE WCDLE,

SUPPFLIEC-AIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED IN PRESSURE-DEMAND
OR COTHER PFPOXITIVE PRESSURE MODE TN COMBINATION WITH AN AUXILIARY
SELF-CONTAINED RREATHING AFPARATUE OPERATED IN PRESSURE-DEMAND CR CTHMER
POERITIVE PRESIURE MODE,

CLOTKING:
EMPLOYEE MUST WEAR APPROFATIATE PROTECTIVE {(IMPERVIOUS) CSLOTHING AND EQUIPMEMT
TO PREVEKNT ANY PORSIEILITY CGF SKIN CONTACT WITH THIS ESUBSTANCE.

GLOVER:
EMPLOYEE MUSY WEAR APPFROPRIATE PACSTECTIVE GLOVES TO PREVENT CONTACT WITH THIS
SURKTAMNCE, /|

IYE PROTECTION: . . .

EMPLOYEE MUST WEAR SPLASH.PROOF CR DUST-RESBIETANT SAFETY GOGGLES AND

:gCtSEEELD TS PREVENT CONTACT WITH THIS SURSTANCE, CONTACT LENEGES IHOULO NOT
WORN.

EMERGENCY WASH FACILITIESR:

WHERE THERE IS ANY POEEIRILITY THAT AN EMPLOYEE™S EYEE AND/OR EKIN MAY BE
EXPFOMED TO THIN SUESTANCE, THE EMPLOYER SBHOULD PROVIDE AN EYE wWaSH FOUNTAIN
AND AUICK DRENCK SHOWER WITHIN THE IMMEDIATE WORK AREA FOA EMERCENCY USBE,

AUTHORIZED -~ FISHER ECIENTIFIC GROUP, INC,
CREATION DATE: OY/30/a5 REVISION DATE: O03/30/Z9

«ADDITIONAL INFORMATION.
THE INFORMATION RELOW IS BRELIEVED TO SE ACCURATE AND REPREBENTS THE BEST
INFORMATION CURRENTLY AYAILANLE TO US. MOWEVER, WE MAXKE NG WARRANTY OF
MERCHANTABRILITY SOR_ANY OTHER WARRANTY. EXPRESE OR IMPLIED., WITH RESFECT TO
BUCH INFORMATION, AND WE ARSUME NO LIABILITY RESULTING FROM ITS USE, USERSE
HHOULD MAKE THEIR OWN INVESTICATIONS TC DETERMINE THE BUITARILITY ©F THE
INFORMATICN FOR THEIR PARTICULAR PURPOBIS,

)
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Fair Lawn, NJ 07410

(
®

MATERIAL SAFETY DATA SHEET (Adapted from USDL From LSD-005-4)

éwg Fisher Scientific Company

Chemical Manufacturing Division
P Q. Box 375, 1 Reagent Lane

(201) 7968-710:

SECTION L IDENTIFICATION OF PRODUCT

CHEMICAL NAME -

Sodium Hydrox:.de Solution N/.'LOO to

T FORMULA
1N

< SYNONYM OR CROSS REFERENCE . . -

272, 274, 276, 277, 278, 282, 283,

* Sodium Hydroxlde Solution

-l 50-5—265, 270, 284' 441
SECTION Il. HAZARDOUS INGREDIENTS
MATERIAL - o “NATURE OF HAZARD

Corrosive

SECTION lil. PHYSICAL DATA

BOILING POINT

approxlmately 100 c

MELTING POINT ] '
approximately 0°¢

VAPOR PRESSURE(mm Hg) 14 (water) | SPECIFIC GRAVITY 1.0
{ R DENSITY (AIR = 1) 0.7 (water) PERCENT VOLATILE BY VOLUME (%) 96 - 100%
.TER SOLUBILITY ‘complete EVAPORATION RATE

{ ether = 1) greater than 1

APPEARANCE

~Colorless ‘liguid

SECTION IV. FIRE AND EXPOSION HAZARD DATA

FLASH POINT {method used) FLAMMABLE LIMITS Uel Let
(°F) NA NA

FIRE EXTINGUISHING MEDIA NA

SPECIAL FIRE-FIGHTING PROCEDURES S 5

UNUSUAL FIRE AND EXPLOSION HAZARD

NA

SECTION V. HEALTH HAZARD

THRESHOLD LIMIT VALUE

" Noné listed

HEALTH HAZARDS

L

.ST AID PROCEDURES

Skin and eyés-: Flush with water for at 1east 15 minutes.
eves; contact a physician.

See Disclaimer on reverse side.




SECTION Vi. REACTIVITY DATA

STABILITY , — | UNSTABLE CONDITIONS TO AVOID

{ STABLE

IMCOMBATIBILITY (material io avoud) R:3 ‘.}'
HAZARDOUS DECOMPOSITION PRODUCTS

HAZARDOUS " CONDITIONS TO AVOID

POLYMERIZATION MAY OCCUR .

WILL NOTOCCUR | ¥

SECTICON VII. SPILL AND DISPOSAL PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Absorb on vermiculite. Scoop up and pléce in a suitable container.

WASTE DISPOSAL METHOD

DISPOSE OF BY MEANS AS TO COMPLY WITH ALL LOCAL, STATE, AND FEDERAL REGULATIONS
OR CONTACT AN APPROVED AND LICENSED DISPOSAL AGENCY,

SECTION VIiI. PROTECTION INFORMATION
RESPIRATORY PROTECTION (specify type)

none
M JWATION | LOCAL T sPeciaL jl
none MECHANICAL (general) OTHER '
regquired
PROTECTIVE GLOVES S EYE PROTECTION

rubber. safety glasses
OTHER PROTECTIVE EQUIPMENT

SECTION IX. HANDLING AND STORAGE PRECAUTIONS

STORAGE AND HANDLING

SECTION X. MISCELLANEOUS INFORMATION

——

1 IMATION FURNISHED BY: TITLE ' ) ;
_Gaston Y., Pillori Manager of Quality Assurance Q_
The above information is befieved 10 be accurale and represents the best information currently available to us. However, WE MAKE NO

WARRANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to deterrnine the suitability of the information for thew

particular purposes. T 3 Q I i
] J H
REV. NO. 0 parBeptember 29, 1980 o ' Li- JJ Fomm N 75
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