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AW GERAGHTY ormu.,.

AV MILLER, INC. (Red)
.’ Ground-Water Consulmnts : S -
B TR 0 July 31, 1887
Ms. Ruth ‘Rzeps];i (leG)
Compliance Officer ' '

i .~ 'DOC. CONTRL. B
.gegioin}rgonnental Protetj':ticn Agency | MOGTQFRG rh 5'3" Py
841 Chestnut Building” ¢ -
~FPhiladelphia, PA 18107 = = . SR
Ms. Diana Pickens (3ES23) ..

Chenist-Quality Assurance
U.s. Enviromnental Protection Agency
Region: III -* - _
839 Bestgate Road L
- Annapolis, MD 21401 . :
- Dear Ms. Rzepski and ‘luls."5"'115':|.¢:1c‘emr;':=
: "In -accordance ‘with the "conversation of July 31, iss?,
between Diana Pickene and Michele Ruth, Geraghty & Miller,
Inc., (G&M) submits thie revision of responses to Comments 1
and 2. QC Deccumentation for Avitex Laboratory, which was
originally submitted on July 1, 1987 (Doc. Control §MO679FR6-
GM=7=1-87=3). We appreciate your cooperation and timely
response. If you have uny further questions or conments,
Please let uz know.
Eincerely,
'GERAGHTY & MILLER, INC.
M hele €. Ruth
Project Engineer
MCR/JPS:gph '_ | AR3O1112

844 West Street ® Annapolis, Maryland 21401  (301) 268-7730
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- With further reviev’ ahd planning for the pertormance of

“'the bench-scale treatability etudy in eupport of the CERCLA
" action at Avtex Fibers; Inc., Front Royal, Virginia, Geraghty
~ & Miller, Inc., (G&M) has ﬁoditied the etudy ‘and laboratories

involved in the analysis of vastewoter. The \Eollowing

discussion answers concerns raieed by EPA with regard to QC

" docufientation and the’ intended use of generated chemioal

- data. ‘The proposed ohangee in pertorming the actual bench—

. scele study are presented ae eubsequent sectione within this

~ document.

C R SR L PERR

Avtex Fibers' "ihihoﬁge' laboratory will perform the

- following analyses tor trend-enalysis ot the benoh-soale

Y

—treatability etudy, *;,:jsVd

b
oy .

T TS T St I Lo
BODS . ‘;‘ R:wa-" i T
cop> - A Erea Lot
Suspended Solids -
Mixed Liquor solids (Total and Volatile)
Zinc ;
PH a
Dissolved Oxygen .. ,. .
Oxygen Uptake ”*.’
Flow .
- Sludge Settling
Temperature.

R A »

B RE O EBEREREER

These analyses are done on a routine basis at the Avtex lab,
and conducting these tests "in-house" ehould-provide adequate

data for trend analysie;‘_xn eddition, proper maint&daﬁﬂa\ok| 3
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GERAGHTY & MILLER, INC. OE (Red)

—~ns,
the test reactors roquiras immediate 1ntormation on many of ~/
the abovo parametors and can be effectively managed only
| through "in-housa" analyses. The cata generated by Avtex's
laboratory-wiil only‘ﬁe uﬁed for.trend-analysis, and is not
intanded tor comparision with the results from Cambridge
Analytical Associatas,ﬁInc._(CAA). -
_ fhe hgthqu.,which _ar;_-rqptina;y used by the Avtex
Alaboratorf arir dasctibed in the attached information, and
will be employed tor the trcatability study analytical work;
many or thl mothods used are those c_!es_cribad_ in Stapndarad
Methods. Thl analytical procodures for volatile solids is
not included in the attached information, but is identical to
that described in a;3ngg:g__ug;ngggi__lagn__zgigign The
_employnant of mathodn which are not in accordance with
s;gnggzg__ng;hggg, but are routinely used by the Avtex
laboratory personnel, are ncat likely to prov:ldo the most
consistent data, due to the tamiliarity of the lab personnel

with those procedures.

CAA will analyze samples of thc:tégd and the effluent
for each of the test reactors on a weekly.hasil during the

testing portion of the study. These analyses will include:

Sulfides
Chlorides
TOC

" Sulfate ' ﬂR30i | | L -t
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GERAGHTY & MILLER,INC. . (Red)

T.K.N . _
Ammonia as Nitrogen
‘Phosphate :
Fhenol

cs

ace)

Zinc.

-/

P

Samples which are sentwtéitﬁéFéAAﬂtpr the above analyses will
be prepared, preserved, and analyzed in accordance with Table

. S N
1.

kj . ;.;_ 7 o | nBJOi\ls



GERAGHTY & MILLER, INC.

ANALYTICAL PROCEDURES
EMPLOYED AT ,
- AVTEX FIBERS' LABORATORY

ORIGINAGL -
(Red) W,
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SATURATED AIR CALIBRATION OF THE YSI MODEL 54 -
DISSCLVED OXYGEN METER

Check all wiring for good éonnection. .

' Fill the DO probe storage bottle Lalf full with room temperature water.

Seat the DO'probe in the: bott:l.e.. naking sure that the probe menbrane
is free of any water droplets. - : N

" Switth the DO Meter to the ‘Red Line Position, Allow the meter to

*warm up” for 10 ninutes. - ?: _ . -
Adjust neter to "Red I.:l.ne" wit.h the Red L!.ne cont:ol knob.

s\d.tch to "rempeuture" settl.ng lnd read the to.mpenture.

sﬂ.tch to "'Zero" and adjust the meter with the Ze:o Ccmtrol knob

Switch to the apprqpriata range tor Do neasu:cment of the sample
(0-10 or 0-20) and read the DO in the saturated airspace of the probe
storage bottle, - Do not ope:ate the notorized stirrer for thls

masurement. te . e DT

Refer to ‘I‘abh b 4 below to read the concent.ut:lon of. DO i.n the saturated
airspace, at a barometric pressure of 29.92 inches, at the measured

. temperature. Mjust the * a.l.ihntion knob to .the value as read from

Table I--. - . .. -,.;'_{!’! i ;,'

'rransfer the probe to the so;lution f.o be lneasured md ag:ltate. ‘Allow
to come to temperature. _

If changing the membrane ig required, refer to the YSI Hodel 54 Instruc-
tion Manual. . . - oo L DR

i

- . .
T EE I . - . L
SEIILE LT P &

Reference: Yellow sPr.'I.ngs' Instrument Company

Instructions for YSI Model 54 Oxygen Meter

"

i L
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BODg PROCEDURE ..

Reference: Standard Methods
13th Edition

1. bDilution of sample

- L e

The dilutions are made for final effluent at 10, 15. and 25.
- Dilution water is siphoned into a 400 ml graduated cylinder
to half full, For each dilution suitable aliquot is added:

.10 = 40 mls. . ,
15 = 50 mls ‘ ‘ _
25 - 100 nls

The cylinder is: filled to 400 ml mark with dilution water.
Mix well without entrapping air. - Syphon into BCD bottle.
A BOD bottle of dilution water is also prepared.’

2. Using the saturated air method, the oxygen meter is standardized
to a known concentration of digsolved oxygen. The dissolved
oxygen is measured on the dilution blank and all samples.
Extra drops of dilution water can be added to BOD bottle \~d/
to make up for sample lost on probe. Make certain ‘thers are

no bubbles trapped when sealing and stoppering. : . e

3. Incubate blank and samples for five days in dark at 2o°c.u
The D.0. meter is used after five days to determine remaining
dissolved oxygen. The bhlank is used to check the quality -
of the dilution water and should not be more than O 2 mg/l.

Do not subtract blank from sample.

4. Calculations“

* Subtract D.O. after five days from D.O. at start and divide
by decimal fraction of sample used.

ml-DOS

mg/l BOD =
Decima. Fraction of Sample

~ edther 0.5, 0.25, 0.15, based on the following

xhaéial D.0. > 7.0 mg/1
- D.O. Depletion mg/1 -
Final D.0O. zlﬂémﬁh u

AR301120
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JTOTAL ZINC PROCEDURE

1 ‘ . ei 2
}:?erence: standard Methods for the Examination
of Wwater and Wastewater

Section 301 Al l.

Sample Storage L |

Immediately after sampling, acidify sample for zine analysis to pH:L!
with nitric acid and refrigerate. Samples can be stored for six.
months using above procedure. Digestion pretreatment of samples will

normally occur on Fridays. ..

Digestion Pretreatment

1. In 500 ml (zinc-free) flask add 50 mls sample and 5 mls
concentrated nitric acid., ,

2. Heat slowly on hot plate to dryness.

3. Cool, add S mls more nitric, cover with glass disc and
heat to dryness. : \-/
HQ‘- erAniric. .

‘::3, 4. Cool until warm, a a 1 2 mls more nitvic acid. Wash down
walls of flask withadistilled water. Let the white
precipitate settle and decant liquid into zinc-free
500 ml volumetric flask. Rinse digestion flask two or
three more times decanting into flask. The precipate can
be filtered out as well, then transfer filtrate into

, volumetric flask. Fill volumetric flask to level line and

: ° use AA as described for zinc. Multiply answer by 10. ‘'

!
Kl

AR301122
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Standardize the pH metar using two bhuffers, one of which is of the
same pH (+ 0.5 units) as the sample’ to be t.ested. _

Rinse the electrode with: distillad uater lnd blot dry.' .

Mcasure the temperature of the sample. Set the eem}:erature knob on
the nater to thc temperature of the sample._ ;r_ .

?

Immerse the pH probe into the sample. {Best results are obtained
vhen ‘the sample is being ltirred duz:l.ng PH nea.suument )

When needle (analog) or: rcldout (digital) has stopped moving, read
and record pH.

Return the probe to a neutral agueous solution. "Return operating
switch of the pH meter to."Standby”.

MRP 04-1¢-86 : AR3G1123
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TOTAL DISSOLVED SOLIDS - BY CALCULATION'

-

S S | . T oy
. ' - N
. Sample Preservation . ‘ : ﬁkd)g(e,/

. ‘Begiﬁ analysis as soon as possible
On sample run total suspended solids as usual,
Total Residue - Dried at 103-105°

a. Ignite clean evaporating dish in muffie furnace
for one hour. ,

Fas

b. Cool, place in desiccator to store and weight dish.
.

c. Transfer sample to preweighed dish and evaporate in
drying oven, set at 98°C,for Wells No. 1, 2, 5 = 50 mls samp'le
Well No. 3 - 10 mls sample. Hells No. 4 and 6 - 25 mls sample

d. Reset dnying oven to 103-105' and dry evaporated sample for one hour.
e. Cool dish in desiccator and weigh. '

f.. Calcu!ation.

mg/1 Total Residue = (weight of Sample + Dish = wei?he of Dish) X 1,nmn
: VoTume of'§emp1e (m : J

Calculation of ?otal Dissolved Solids:
Total Residue (mg/1) - Total Suspended Solids (mg/ﬁ) = Total Dissolved Solic

Reference: Standard Methods for the Examination of Water and Wastewater
Section 208

| AR301 12
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TOTAL SUSPENDED SOLIDS
or

TOTAL NONFILTERABLE-RBSIDUE

[ i P tE

1. Measure 200 ml of sample'to be tested.

2. Weigh a properly prepared, empty Gooch crucible.

3. Place the crucible in the vﬁcuﬁm apparatus, being sure that the uriﬁkled
surface of the filter disk is facing upward. . With the vacusm applied,
wet the disk to seat it against the holder. o _ -

~

i

4. With the vacuum applied, filter the sample. o . ~“;lm :,g_

S. 'Leaving the suction on, wash 'the spparatus three times with 10 ml portions -
of diltlllod uater. lllowing complete drainage hetween washinqs.

6. Stop vacuum, remove the cooch crucible and dry 1n an oven at 103 - 105°
for 1 hour. After drylng, cool to room temperature in a dessicator.

7. Reweigh the cooled Gooch e:ucible on the lnalytical balance.

3. Dry in an oven at 103° - 105°‘¢;

,4._ﬂStore c:ucibles 1n a desticato: until !urther use.' B

calculation: ng/l rss = (wt. of sampla - wts. of empgg_prucible)(lOOOI
" ml of sample

Préparation of Gooch cruciblés. _“m

1." Rinse each crucible with 100 &l of distilled water;

2. Place & Whatman glasgs microfibre Eilter, 934~AH, in the crucible with
the wrinkled side up; : ;

“for‘l hour: -

LIV : - ) . — i

Reference: STANDARD METHODS 13th edition

L

ST (N

Weekly check of drying time

1. 'Afher weighing the 1 hout‘dried sample, place the sample back in the drying
oven (103 - 105° C) for an additional 30 minutes. Remove and cool in a

dessicator.

| 2. Réweigh on the analytical balance. If the additional weight loss iﬁqg l |25

percent or ‘0.5 mg (whichever is less), the initial drying time should be
increased to 1-1/2 hours.
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SUSPENDED.  SOLIDS-

: (Fof‘Sanple with, High Amount of Solids) N

A properly prepared gooch is removed from dessicator and weighed Record
this weight. 5 . : -

Pipette exactly 10 ml of mixed liquor into the center of the tared gooch.
Apply suction to dryness and.then wash three times with 10 ml of distilled
water. Dry in electric oven at 103°C for one hour. Cool in dessicator
and reweigh. Subtract from first weight to obtain solids weight.

CALCULATIONS:
mg/1l MLSS = Weight of solids in grams x 100,000 - ’ « 4

-

s

SUSPENDED SOLIDS

(For Clear Samples)

A properly prepared gooch is removed from dessicator and weighed. Record
thlis weight. ,

Using a 250 ml graduated cylinder transfer 250 ml of sample to the gooch
Use stirring rod to direct flow to center of gooch. Apply suction to

iryness and wash three times with 10 ml of distilled water. Dry in electric
oven at 103°C for one hour. Cool in dessicator and reweigh. Subtract weights.

CALCULATIONS:

mg/l Eff. SS = Weight of solids in grams x 4,000

301 | 26’
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-Same procedure as above but :eadings are :ecorded at ﬂve ninute :l.ntervals

C
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TECHNICAL INSTRUCTIONS
14042

RUMBER

DATE 6-18-86

SETTLEABLE SOLIDS '

j_o Minute Settling Test) o N

rill a one l:l.t:er Imhoft cone to the one J.iter ma:l: with nixed l:l.quor f.rom the
aeration chamber. Record time and allow to gettle, undistu:hed, for 30 ninutcs.

Record the .ml of solids. at the base: ot -the cylinder, -

" ’zowa‘ sz:mms

for 30 minutes.

... SETTLEABLE SOLIDS ,

L&mitary Sewer Raw Wastes and BffluentJ

Fill a one liter Imhoff cone tp the one J..ttar lnark with nw waste or effluent,

. Record time and allow to lettle, undisturbed, for 45 minutes. Then, using a

stir¥ing rod, lightly scrape the solids from the inner wall of the cone. Allow
to settle 15 minutes more = .total settling time ~ one hour. "

S AR301 127
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| TECHNICAL INSTRUCTIONS.

DATE

¥YSI MODEL 54 OXYGEN METER = O, UPTAXE CALCULATION
h Y

. With this instrument you measure the tempentn:e and dissolved oxygen and oxygen
uptake when recorder is attached. : _ ) -

Dissolved oxygen is measu:ed vi.th a YSI Hodel. s4 Oxycen Mater in the !onowinq .man

A.

c.

Calibration = Calibratc tha DO meter with a BOD bottls of distilled water .
saturated with air. Initially the zero and red line adjustments are made.
Then measurea the temperature of the water and refer to the calibration
table on P. 26-27 of tha YSI Meter Instruction Manual. Adjust the DO
reading with the calibration knob for the tabie valve at the temperatura

of the water. . L.
7/

- DO Measurement - Immerse the tip of the DO Probe in the DO bottle that has

been filled with sample. Turn knob to temperature and read °C. Then
turn knob to 0-10 and read PPM. Recheck calibration after test.

Oxygen Uptake -~ Same procedurs as in Step A. -Record the DO initially
and again after fi.ve n:lnutes. )

Calculation of oz Ugtake trom zecorder chart.s - ' : e

DO; - DOs. win. X 12 = oxygen Uptake (mqozlllh: )

-+
—e

A

AR30I 128

N 1 = 7 L7

ez P m . wm em ew® . e



