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SUMMARY

The testing services of Midwest Research Institute (MRI) were
retained by ito conduct a drift test on a | 4-cell,
mechanical-draft, cross-flow cooling tower Jlocated at } The
work was performed by MRI as an independent test contractor.

Cooling tower drift is defined as the percent of water flow through
the tower which exits through the fan in the form of water droplets and
aerosols. The amount of drift from the tower was determined by isokinetically
sampling a representative fraction of the tower airflow and measuring the
amount of droplets and aerosol leaving the stack. Inductively coupled argon
plasma spectroscopy (ICP), an extremely sensitive detection technique, was
then used to measure the concentration of three selected trace constituents
(Na, Ca, Mg,) in the basin water and water collected from the airflow exiting
the fan stack. From the measurements of the selected trace constituents in
the isokinetic sampling train and the same trace constituents in the basin
water, the drift rate was calculated.

The calculated drift rates were between 0.0522% and 0.0543% for fan
stack No. 2, depending on which of the three tracers was used. When the
results are averaged for all tracers, a drift rate of 0.0535% is obtained for
fan stack No. 2. The average drift rate from fan stack No. 2 was
representative of the drift rate of the tower.
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COOLING TOWER TEST REPORT

i

L

DRIFT TEST
ON THE

4-CELL, MECHANICAL-DRAFT, CROSS-FLOW
COOLING TOWER

[. INTROGUCTION

The testing services of Midwest Research Institute (MRI) were
retained by .to conduct a drift test using modified
EPA Method 5 isokinetic sampling technigues on mechanicai-draft,
cross-flow cooling tower. The cooling tower is located at

The work was performed by Mr. Nicholas M. Stich and Mr. George Cobb of MRI.

The tower manufacturer was represented by
' was represented by Mr.

The thermal and drift tests were originally scheduled for the week
of '

II., TEST SITE DESCRIPTICON

is located at in

b \cooling tower provides cooling water to steam

condensers. The cocling tower is located in an unobstructed area on the north
side of the plant.

The cooling tower consists of four mechanical-draft, cross-flow
cells in a continuous straight 1ine with a common cold water basin beneath the
tower. Etach cell 1is equipped with a 1 28-ft diameter fan driven by a
100-hp motor. The hub seal is 96 in. in diameter. The fan stack is 324 in.
in diameter at the sample plane location and constructed of fiberglass.

An underground steel conduit returns hot water from the plant to the
cooling tower. The main line then tees off to feed two individual 30-in
diameter cell risers. Pitot taps for water flow measurement were locate in
the 30-in lines.




The cold water from the cooling tower basin is collected in the pump
forebay adjacent to the tower where two pumps are used to return cold water to
the plant. Taps with temporary standpipes were used for the collection of
basin water samples.

III.  SAMPLING SEQUENCE

The test sequence for the drift test was as follows:

1. Water flow and fan horsepower measurement were conducted and the tower
operations were monitored.

2. Drift sample and airflow measurement locations were calculated.

3. A basin water sample was collected.

4. Isokinetic drift sampling of the selected fan stack was conducted.
5. Isokinetic drift sampling of the fan was completed.

6. A second basin sample was collected at the conclusion of the test. The
two basin samples were composited into one basin water sample.

7. The drift samples were recovered from the sample collection system.
8. The basin composite, water blank, and drift impinger samples were acid

stabilized and transported to the laboratory for analysis.

IV. ORIFT TEST EQUIPMENT

The drift sampling system used for the test is shown schematically
in Figure 1. The key components are described below.

AIR PITOT/DRIFT PROBE:

Since cyclonic flow can bias the drift results, adjustments in the
sampling technique must be used to eliminate this bias. A special MRI air
pitot/drift probe assembly was developed to allow unbiased sampling. If the
sample nozzle is not aligned with the flow, then the effective velocity
through the nozzle opening is reduced by the cosine of the angle between the
flow and and stack axis. This results in a sample which is not truly
isokinetic and thus the alignment approach! must be used for the drift test to

1 Peeler, J.W., F.J. Phoenix, and D0.J. Grove, "Characterization of Cyclonic
Flow and Analysis of Particulate Sampling Approaches at Asphalt Plant,"
Entropy Envirommentalists, Inc.




eliminate this bias. Since the sample proportionality could be compromised
with the alignment approach, proportional sampling needs must be satisfied by
adjusting the nominal base sample time by the cosine of the cyclonic flow
angle.

Airflow, fan discharge temperature, and the angle of cycionic flow
were measured with this probe assembly. The air pitot/drift probe assembly
was equipped with: '

1. S-type primary pitot tips which are connected to a manometer to
measure air velocity.

2. Secondary pitot tips which are positioned at 90 degrees from the
primary pitot tips. The secondary set of pitot tips are connected
to a separate manometer to align the probe and compensate for any
cyclonic flow effects.

3. A temperature sensor connected to a digital readout to measure the
stack temperature.

4. A protractor attached to the probe assembly to determine the angle
that the probe was rotated during the cyclonic flow determination.

5. A stainless steel drift sample nozzle and flexible Teflon sample
probe which are connected to the drift collection train.

SAMPLE LOCATIONS:

Since drift is defined as the amount of droplets or aerosols exiting
the fan stack, the drift tests must be made at the top of the fan stack.
Also, the proximity of the sample locations to the fan required that the
station locations be adjusted for the hub effect. Sample locations were
determined using the equation for equal annular areas for fan discharge from
Chapter 5 of the CTI Manual.

DRIFT COLLECTION TRAIN:

The drift collection train consisted of four high capacity impingers
and a filter assembly. Impingers 1 and 2 contained distilled water and were
used to scrub out the aerosols and water droplets. The third impinger was
used to collect any water droplets that might be carried over from the
previous impingers. The filter was used as the fipal collection medium and
was placed between impinger 3 which was dry and impinger 4 which contained
silica gel. The sampling train was kept iced during testing to help reduce
the water vapor pressure and to further improve collection efficiency.
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CONTROL CONSOLE AND PUMP:

The control console and pump used was & High Volume Sampling System
(HVSS) consistent with EPA Method 5 requirements. The impinger train was
connected to the console via a sample 1ine through the leak free vacuum pump
capable of up to 4 cfm. The modular vacuum pump has two control valves to
adjust and maintain the desired sampling rate. The console contained a
calibrated dry gas meter, digital temperature readout, manometers, and
associated controls.

V. DRIFT_TEST METHODS

Testing was conducted on The tower's circulating
water flow was 103.1% of design and the fan horsepower was 90.7% of design.
The test data were acquired in accordance with applicable portions of the CTI
ATC-105 (1982) test code. The individual parameters were measured as follows:

*  .Total circulating water flow was measured with two 20-point pitot
traverses of the hot water return riser to the tower. A 42-in
Simplex/Lecpold-type pitot tube was used to measure the velocity at
each point. An air-over-water manometer was used for measuring the
differential pressure between the impact and reference orifices of
the pitot tube.

* Fan motor power was measured with a clamp-on digital kilowatt meter,
using the two watt meter method.

* Air velocity was measured with four 10-point radial traverses of the
fan stack using the predetermined sampling locations. At each point
the MRI air pitot/drift probe assembly was rotated until the
pressure difference across the secondary pitot tips was zero. When
this zero differential had been obtained, the primary probe had been
aligned with the flow and the protractor was read to determine the
cyclonic flow angle. The probe assembly was then used to measure
the velocity pressure and temperature at the sample point.

ol The previously determined velocity pressure, stack temperature, and
cyclonic flow angie were used by a Epson HX-20 computer to calculate
the required sample volume, isokinetic rate, and the adjusted base
sample time.

b Sampling at each traverse location was commenced after the proper
sample rate was determined by turning on the sampie pump and
simultaneousiy activating the variable timer function of the HX-20
computer. When each sampie time had ended, the pump was shut off,
the air pitot/probe assembly was relocated to the next sample
location, and the above procedure repeated until all 40 points had
been sampled.




* The drift sample recovery was initiated by using distilled deionized
water to rinse the stainless steel nozzle and flexible Teflon probe
into the contents of the first impinger. The impinger train was
sealed and then removed from the cooling tower to the sample
recovery location where the remainder of the sample recovery was
performed. The impinger volumes and rinse volumes were measured
and recorded. The impinger contents along with all rinses were
transferred to sample bottles. A distilled deionized water blank
was taken. Both the drift impinger samples and water blank were
nitric acid stabilized and then returned to MRI for further
analysis.

* Basin water samples were taken at the beginning and at the
conclusion of the drift test. The basin water sample was taken from
a thermal well that was installed on the discharge side of the
circulating water flow pump. The samples were collected after the
thermal well line was purged. The two sampies were collected and
then combined into one composite basin water sample. The composite
basin sample was stabilized with nitric in the same manner as were
the impinger and water blank samples. The composite basin water
sample was returned to MRI for further analysis.

VI. SAMPLE ANALYSIS

The samples were returned to MRI where they were logged into a
laboratory notebook. Method 3050 was used to prepare the drift and basin
water samples for the analysis using Method 6010 as described below.

METHOD 3050:

Method 3050 s an acid digestion procedure used to prepare
sediments, sludges, and soil samples for analysis by flame or furnace atomic
absorption spectroscopy (FLAA and GFAA, respectively) or by inductively
coupled argon plasma spectroscopy (ICP).

A representative sample is digested in nitric acid and hydrogen
peroxide. The digestate is then refluxed with either nitric acid or
hydrochloric acid. Dilute hydrochloric acid is used as the final refiux acid
for (1) the ICP analysis of As and Se, and (2) the flame AA or ICP analysis of
Al, Ba, Ca, Cd, €r, Co, Cu, Fe, Mo, Pb, Ni, K, Na, Ti, V, and Zn. Dilute
nitric acid is employed as the final dilution acid for the furnace AA analysis
of As, Be, Cd, Cr, Co, Pb, Mo, Se, T1, and V. A separate sample is dried for
a total solids determination.

METHOD 6010:

Method 6010 describes the procedures for inductively coupled argon
plasma spectroscopy (ICP) 1in determining elements 1inciuding metals in
sotution. This method is applicable to a large number of metals and wastes.
A1l matrices, including groundwater, aqueous samples, EP extracts, industrial




wastes, soils, sludges, sediments, and other solid wastes, require digestion
prior to analysis. :

. The simuitaneous, or sequential, multielemental determination of
elements by ICP is measured by element-emitted 1light by optical
spectrometry. Samples are nebulized and the resulting emission spectra are
produced by a radio-frequency inductively coupled plasma. The spectra are
dispersed by a grating spectrometer, and the intensities of the lines are
monitored by photomultiplier tubes. Background correction is required for
trace element determination.

VII. RESULTS AND CONCLUSIONS

The following equation is used by the MRI drift computer program to
calculate the drift results:

% Drift = 100 * ( NFA * NWT ) / ( NZA * WFR * EQT * BTC )
NFA = Net Fan Area (square feet)
NWT = Net Weight of Tracer (ug)
NZA = Nozzle Area (square feet)
WFR = MWater flow Rate (grams per minute)
EQT = Equivalent Sample Time (240 minutes)
BTC = Basin Tracer Concentration (ug/g)

-

The table below summarizes the results of the laboratory analysis
and drift calculations.

SAMPLE WATER BASIN

TRACER WEIGHT BLANK CONC.
ANALYZED (ng) (vg/q) (ug/g) % DRIFT
Na 7350 0 740 0.0540
Mg 1040 0 104 0.0543
Ca 5040 0 524 0.0522

The results of the drift test conducted for
indicate that fan stack No. 2 had an average drift rate of 0.0535%. The drift
rate of the the fan tested should be representative of the average drift rate
of the tower.
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APPENDIX A
SUMMARY OF RESULTS

DRIFT TEST
ON THE

4-CELL, MECHANICAL-DRAFT, CROSS-FLOW
COOLING TOWER

A-1




FILE NAME : P22:43:14

RUN # : FAN §2 PROGRAM
LOCATION : v2i1
DATE : i

PROJECT # '

INITIAL METER VOLUME (CUBIC FEET)= : | 735.000
FINAL METER VOLUME (CUBIC FEET)= 1075.820
METER FACTOR= 0.9857
FINAL LEAK RATE (CU FT/MIN)= 0.000
NET METER VOLUME (CUBIC FEET)= 335.94¢6
GAS VOLUME (DRY STANDARD CUBIC FEET)= 302.708
BAROMETRIC PRESSURE (IN. HG)= 28.05
STATIC PRESSURE (INCHES H20)= -0.17
PERCENT OXYGEN= 21.0
PERCENT CARBON DIOXIDE= 0.0
MOISTURE COLLECTED (ML)= 0.0
PERCENT WATER= 3.6

**SATURATED STACK**

DRY MOLECULAR WEIGHT= 28.84
WET MOLECULAR WEIGHT= 28.45
AVERAGE METER TEMPERATURE (F.)= 91.6
AVERAGE DELTA H (IN. H20)= 1.69
AVG.SUM of SQR DELTA P (for % ISOKINETIC)= 0.5034
% ISOKINETIC= 102.7
AVERAGE STACK TEMPERATURE (F.)= 79.5
AVG. SUM of SQR DELTA P * C0OS of ANGLE (IN. H20)= 0.3816
PITOT COEFFICIENT= 0.84
SAMPLING TIME (MINUTES)= 176.1
NOZZLE DIAMETER (INCHES)= 0.4413
STACK AXIS (INCHES)= 324.0
HUB AXIS (INCHES)= 96.0
NET FREE STACK AREA (SQUARE FEET)= 522.29
STACK VELOCITY (ACTUAL, FEET/MIN)= 1,352
FLOW RATE (ACTUAL, CUBIC FT/MIN)= 706,171
FLOW RATE (STANDARD, WET, CUBIC FT/MIN}= 647,664
FLOW RATE (STANDARD, DRY, CUBIC FT/MIN)= 624,225

——————————————————— DRIFT ANALYSIS =——-—-———--—==mmem-

TRACER SAMPLE WATER BASIN % DRIFT
ANALYZED WEIGHT BLANK CONC.
(mcg) (mcg/qg) (mcg/qg)
NA 7350 Q 740 0.0540
MG 1040 0 104 0.0543
CA 5040 0 524 0.0522

AVERAGE PERCENT DRIFT OF ALL TRACERS ANALYZED 0.0535
A-2




FILE NAME
RUN #
LOCATION
DATE
PROJECT &

FAN #2

¥ * METRIC UNITS * *

INITIAL METER VOLUME (CUBIC METERS)=
FINAL METER VOLUME {(CUBIC METERS)=

METER FACTOR=

FINAL LEAK RATE (CU M/MIN)=

NET METER VOLUME {(CUBIC METERS)-=
GAS VOLUME (DRY STANDARD CUBIC METERS)=

BAROMETRIC PRESSURE (MM HG)=

STATIC PRESSURE (MM H20)=

PERCENT OXYGEN=

PERCENT CARBON DIOXIDE=
MOISTURE COLLECTED (ML)=

PERCENT WATER=

DRY MOLECULAR WEIGHT=
WET MOLECULAR WEIGHT=

AVERAGE METER TEMPERATURE (C.)=

AVERAGE DELTA H (MM H20)=
AVG. SUM of SQOR DELTA P (for % ISOKINETIC}=

% ISOKINETIC=

AVERAGE STACK TEMPERATURE (C.)=

AVG. SUM of SQR DELTA P * C0OS of ANGLE (MM H20)=

PITOT COEFFICIENT=

SAMPLING TIME (MINUTES)=
NOZZLE DIAMETER (MM)}=

STACK AXIS #1 (METERS)=
STACK AXIS #2 (METERS)=

CIRCULAR STACK
STACK AREA (SQUARE METERS)=

STACK VELOCITY

FLOW RATE

FLOW RATE

(ACTUAL,
(ACTUAL, CUBIC M/MIN)=
FLOW RATE (STANDARD,
(STANDARD, DRY,

M/MIN)=

CUBIC M/MIN}=
CUBIC M/MIN)=

A-3

 16:39:52
PROGRAM
v2.1

20.812
30.463
0.9857
0.0000

9.513
8.571

712
-4

WwoopR
h oo

28.84
28.45

33.1
42.9
2.54

102.17

26.4
1.92
0.84
176.1
11.21

8.230
2.438

48.522

412
19,997
18,340
17,676




FILE NAME : . . [ 16:41:39

RUN # : FAN #2 PROGRAM
LOCATION : S V2.1
DATE :
PROJECT #
POINT # DELTA P DELTA H STACK T METER T. ANGLE
(IN. H20) (IN. H20) (F.} IN(F.) OUT(F.) ({DEG)
1 0.100 0.600 83 63 63 20
2 0.140 0.800 81 68 93 15
3 0.150 0.900 82 72 92 15
4 0.250 1.600 70 72 100 38
5 0.400 2.600 74 82 105 38
6 0.380 2.400 70 75 96 38
7 0.370 2.200 65 75 96 46
8 0.320 2.000 74 70 87 57
9 0.310 1.900 78 91 98 65
10 0.230 1.400 84 93 98 78
11 0.130 0.800 79 89 88 50
12 0.150 0.900 77 89 89 43
13 ¢.250 1.500 12 90 83 35
14 0.310 1.900 74 90 88 22
15 0.370 2.300 11 91 88 18
16 0.430 2.700 76 92 B8 17
17 0.410 2.600 78 94 89 33
18 0.390 2.500 74 97 89 39
i3 0.310 2.000 72 54 B9 52
20 0.250 1.500 73 95 90 64
21 0.050 0.300 87 96 97 84
22 0.070 0.400 " 90 9% 97 60
23 0.150 0.900 93 96 97 32
24 0.300 1.900 92 96 96 25
25 0.350 2.200 92 96 96 17
26 ¢.370 2.400 89 98 94 12
27 0.360 2.300 91 99 93 25
28 0.390 2.400 90 99 95 41
29 0.320 2.000 91 100 96 38
30 0.200 1.300 91 100 97 73
31 0.060 0.400 76 S4 95 50
32 0.110 0.700 72 94 95 60
33 0.140 0.500 78 95 95 40
34 0.300 i.%00 80 94 94 35
35 0.340 2.200 78 94 54 28
36 0.350 2.300 72 96 94 22
37 0.370 2.400 78 97 95 24
38 0.360 2.400 72 96 95 33
39 0.320 2.100 73 96 S5 43
40 0.160 1.000 81 94 92 55

A-4




APPENDIX B
FIELD DATA SHEETS

DRIFT TEST
ON THE

4-CELL, MECHANICAL-DRAFT, CROSS-FLOW
COOLING TOMWER
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MIDWEST RESEARCH INSTITUTE

Drift Sample Recovery

File . - . ‘ Date -
1st Impinger 2nd Impinger 3rd Impinger
Probe Rinse
Final Volume <’(0é 222 900
(includes rinses)
Rinse Volume /36 6o é é
Initial Volume /5% /eo
Net Volume /2’0 é Z 31
No. of Bottles Description
/ Basin Composite ( No. of Comps. 2 )
/ Probe Rinse & 1lst Impinger ( Vol.= i ml)
/ 2nd & 3rd Impinger ( Sample Vol. = '39c7m1)
/ Filter

Filter Blank

{ water Blank
_ /-

B-5 |
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TEST AVERAGE:

FILE . . -
NO DATA SHEET "C" TEST DATE:
[T "MEAS OF unIT MEAS. OF UNIT
— . FANDRIVERINPUT HORSEPOWER L U
INSTRUMENT IOENTIFICATION T T oatecauisn. | INSTAUMENT (DENTIFICATION
SIOL‘/Q@_}/ ' — _
A A (_'_“—'_ WIND, | WINO
| _TIME: START END TIME MPH | DIREC
:Ac:f VOLTS AMPS PF, KWI KWz KWT MSJEH HP
£ &£
Y 1| sy wvlanzles.ol 9] go.23
269 _~ 42 [
2 257 254 207|420 |63.9] , 557 8L.25]
o =7.G 1 - '
3 X% s 938 2/ | b 557 820/
G20
u -
g ’/b% /ﬁq_ﬂ' 435 227| 6 4.2 . #571 £4.3D
Lojpd Stde 2/0
) N
A& 1 50.05 (¢433)
TEST AVERAGE INPUT HP ﬁp w/‘)[A Lvi‘f /_555/ JJA /7 i TEST AVERAGE:
i
MEAS.OF UNIT MEAS. OF: UNIT
TINSTRUMENT [DENTIFICATION .~ — 7| OATE CALIBR. | INSTRUMENTIDENTIFICATION | DATE CALIBR, |
o R N A T e e —C
{ .
! 1 |8-%%-gY
L2 (el BE  Pr P 300 fF- 2 |83 |25.9| 350
b2 /R4 sze Q-'/ D’ 3
| ° I?L-‘L.:AM'C»& XE Morohn 3
| 2 (oo W | 3/ed/feim s
| ! 1 7% 5| RAAH ’
0 Goad. FEF| 952 Foelloap 8
' Arrs 44 ®
o LIS SKE 10
i 1M
: . 1‘/ {/ LOS‘S = 42 '
oo HE Losg T, |76 13
: HP Witk Live | G/ V7 '
. L(,’ ¢ 15
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- MIDWEST RESEARCH INSTITUTE:

DATA SHEET "E"

FILE NO.: .
WATER FLOW MEASUREMENT TEST DATE:
' _ PITOT TUBE
{ PITOT TUBE MAKE. MODEL SERIAL NO. PIPE SIZE, INCHES ',f—é_
BT = Simplx | MRE-GE2ANOM= 20 0= 29 7
DATE CALIBA. . T TueE COEFFICIENT AREA = 00545102 S0 FT 28 %y = 4.LGLHF
c= r77§!? A= 294 T 4 1¥eS] M\y ??_7-/;
Sexzh Las? 2T :
PIPE 1D, N LOCATION STA. DESC. TIME ~ “Zo /| STADESC  Adswmess TIME 4o,
RDG | DIa, RDG| DIA. DECIMAL INCHES @A@.r-% Rsel o aaa Jé??fj\ L/eep i
NO. X NO. x rﬁch&ATED correSreo- 1| a i \a a. in, va 4. in. Vva g, in. Vi
N I % a2, 4% 2/ Y
2 039 /Y /’4? 6% o?(?é. 27 22
g 5 | Aoy &
3 067 A /i% ,95’%_ 32— SH S
£y | oor STl 2| 29 | 32| 235
95 | e 3% 3% | g9LlEs |32 244
§ 6 S R 4 74 o I-‘Z‘? 3/ ‘é_ by RIZ - ,?L/'—i‘
Q
Z7 204 3 2] .08z L - Slbgb 2o0-" - | 32 é,'__ 25—
E : ;
8 | 250 [= 3| .148 7% 7%‘, );-/15_ | z2£ 2{—':-1
m - . - .
9 306 § 4| 228 g Zé £ 3/ /éf( Ty 3¢ ey 26 | .
10 a8 |~ s| .3 /2 74 3/,? 3745, P 31% O?f/j‘é/ .
I 6| .ese 6% 17| 30% 274 R9%
12 694 7] 774 QO‘ZG 20 54‘ 30~ 0?9—:%_ 30‘75,
v e [ o o | 2% o1 - 2 o-|o
15 | 796 a] .08 23% 73 f’Z{, Q8 &1 28— | i Q?%/ :
15 8138 10| 974 951.'579 2Y ‘%b 28— .:Qé /;__ i o9 ,//2__ .
16 871 075% 254 Ao~ K 97.5‘//1/ 5 477%2"._
17 203 26 S'(? 26 %é \;?334 : > '533'_,_ Q,?/g( ners
A 224 27 7/; 235 | g4 P54
19 961 Qf‘%? 28 //’-/ 070"/4 ) / ,;_ ‘9(3/9[
e 29 % | 28 Vel 21 Bl 2| 17— | /o7 [ | 234
oG TOTAL 05,/471 TOTAL /45.27 TOTALl Do'pf TOTAL .
NO TIME d AVG _f'a?j'? VG 5. 280] ave 5000 AVG _fi 7Y
A TRAVERSE AVG\/A TAAVERSE AVG VA
s West Tray- = 20 6L 7 Sowph ~ [F25Y
c Seath Tono = 203 CE | hgst~ = 13515
Q. gom =\a (1040xC x A) =\4 (_—_) us G?ME.H'S‘L Els:ﬂ: 90 lf 77 us Gpwedr. = /? 9{00

BASIS. AIRVWATER MANOMETER

)

(fg’f'ﬂ/( (Tc:axffe sz’;' 37577

*CALCULATED YALUE DECREASED BY GISTANCE FROM END OF PITOT TUBE TO CENTER LINE OF IMPACT HOLE
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APPENDIX C
LABORATORY ANALYSIS

DRIFT TEST
ON THE

4-CELL, MECHANICAL-DRAFT, CROSS-FLOW
COOLING TOWER
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INTEROFFICE COMMUNICATION

MIDWEST RESEARCH INSTITUTE

Teas D. Cobt

nowl

From: £E. MoClendon

Enclozsec =sr2 the results of the ICAF analysis performed Tor
Froject Trift samples.
I. Int Feauest for cnalvsis

These zsamples were submitted for ' Thes
analybtes of interest wers Ca, Mg and Na. Anslysss were pertormed
on the Jarresll-Ash Model 11556 ICF-AES.
f1. Bubmissicn of Samoples for Analysis and Sample Frap:

Fowr samoles (Imoinger contents in two containsers, &
a containes with basin water and & gonatiner with "blanlk!
were rogeived in the Atomic Spectroscony Facility from D,
The zsamplez were prepared acscordincg to BFRFA SW-2445 Method 2
per the memo from D. Cobb dated Sentenbsr 15, 1785,

C-3




v Eroject | Fage 2

Table MNo. Dasgcription
1 Summary of Sample frnalysis Results
2 Sample WEighlng Data o
= ICAF Bample Raw and Calculated Dsta
4 Instrumental Check Standard, Duplicate and
Spilke Data
Table 1 c¢contains the anmalvytical results of the analysis.
Table 2 contains the sample weighine data generated doring  the
tligestion of the samples. Table Z contains the ICAF sample raw

data along with the bBlank corrected calculated sample data  and
table 4 instrumsntal check standard data, the resulting percent
instrumental dritt and duplicate determinstion and spike recoveary
dats=. '

The cell formulas vsed in these takles are  included  for
completeness.

VI. Inisrpal Guality Control

The dersction limit was determined by direcht octput from thes
dJarrall-—-Ash Model 11554 ICFR-AES. Timis detsction limit was
determined from the calibration blank data generatsd throughout
the sample run and iz defined as two times the largest standard

[m] T S AT

deviation of the calibrati

Analytical quality ocheck csamoles were prepared from Custom
Multielement Flasma Standsird Analvytica Referances Materials
manufactured by Inorganic Ventures, inc.. The concentration
(mog/ml.) found For this solution did not deviats from the stated
value by more than & percent.

Midpoint inetrumental check standards s
throughowut the samples analysis run. The percent dri
fro

e analyred
ift calculated
m the instrumental check determinastions is append

roi ed in the
Instrumsntal Check Standard, Duplicate and $Spiks Data Table
{Tabie 4}, Instrument drift was less thnan 3 percent, indicating

-
that the inshrument wss fairly stable throughout the entire
samtile analvsis.

Mo  interferznce check standard was prespared as the analysis
was +or what coulcd be considered major rmruf nemts. The duplicate
determinationsg showed percent dif 1 n o3 opercent,
mrxocept for the The sample =) =} 11 analvtes
Aand "hard! water, presumzbly from onbtact
witih dumllc 1] en Frave
Qoo Dlﬂ;_t‘E‘,
whiioh S o 1

LRl =] and
@

==t at

ipifed

L E =T ey KR ]
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“¥e Fr oject

.Ql.‘

Fart Number Description
1 ICF-AES Data Reporting Sheet
P2 Control Table Editor Output
. DEC Command Files Used
I 4 ICAF Sampl® Raw Data
(5 Sample Weighing Sheet — Initial Weights
) Sample Weighing Sheet - Final Weights
L7 Fhotocopy of MRI Laboratory Generated
ample Inventory
g Fhotocopies of Notebook 1Z337:98-100
With the exception of part number 8, the photpocopies
of  the notebook 1337:98-100, this file contains the only record
of the analyvsis. Thi=s file should therefore be archived as

regquired by the project or as required by MRI poiicy.

This data has undergone one level of senior review within
the fAnalvticai Chemistry Section. The MRI Guality Assurance Unit
has not reviewed this data.

fSpproved

John Stanley, Head
fnalytical Chemistry Sectian






