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Introduction

Stone Container Corporation Groundwater Quality Monitoring Wells, Panama
City, Bay County, Florida,,‘on 14 to 15 April, 1992.
ftava

This facility is located in Panama City and produces unbleached linerboard and
bleached pulp. Although the mill's effluent (18.6 mgd) is piped to Bay County
Regional WWTP for final treatment, the process wastewater receives primary
treatment at the mill site, beginning in an earthen clarifier.

On-site groundwater monitoring wells #24, 32, 38, and 37 were sampled on 4/13
and 4/14 by Stone Container's consultant and DER NW district staff. The well
locations around the clarifier, treatment/holding pond system, and ash pile are
shown in Figure 1. The samples were split for independent analysis and testing.

The toxicity tests discussed in this report were performed in accordance with
methods described by Weber, 1991, Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater and Marine Organisms, 4th
Edition, EPA/600/4-90/027, and the Microtox Manual, A Toxicity Testing Handbook,
Microbics Corporation, 1992.

Results and Discussion

The FDER Biology Section performed six toxicity bioassays with samples of
groundwater from monitoring wells located at this facility. A static acute
screening toxicity bioassay was performed with a sample from well #24. The
bioassay organism used for this test was the bannerfin shiner, Notropis leedsi.
The salinity of the sample from well #24 was 1.3 ppt, as determined in the lab.
This salinity precluded testing with the water flea, Ceriodaphnia dubia.

The initial D.O. level of the sample from well #24 was 3.6 mg/L. The sample
was aerated to an acceptable level (> 4 mg/L) prior to the start of the test. All test
solutions (controls and samples) were aerated continuously for the duration of the
test to prevent a D.O. crash during the test. The sample was opaque and tan-
colored.

The test results indicated that the sample was highly toxic. The N. leedsi test
for the sample from well #24 was terminated in 20 hours due to 100% mortality in
the test concentration, as shown in Tables 2 and 3.

A static acute screening toxicity bioassay was performed with a sample from
well #38. The bioassay organism used for this test was also N. leedsi. The salinity
of the sample from well #38 was 2.4 ppt, as determined in the lab. This salinity
precluded testing with C. dubia. The initial D.O. level of the sample from well #38
was 1.7 mg/L. The sample was aerated to an acceptable level (> 4 mg/L) prior to
the start of the test. All test solutions (controls and samples) were aerated
continuously for the duration of the test to prevent a D.O. crash during the test.
The sample had a dark coffee color.



The sample from well #38 had an initial pH of 9.9. Prior to the start of the test,
the pH of an aliquot was adjusted with hydrochloric acid to test whether other
toxicants were present. Another aliquot was mixed 1:1 with the control water to
try to lower the pH. Therefore, the test concentrations for this sample were 50%
and 100% (pH not adjusted) and 100% (pH was adjusted).

The test results indicated that the sample was highly toxic. The N. leedsi test
for the sample from well #38 was terminated in 16 hours due to 100% mortality in
all test concentrations, as shown in Tables 2 and 4.

The salinity of the samples from wells #32 and 37 were 10.1 ppt and 26.5 ppt,
respectively, as determined in the lab. These salinities were appropriate for testing
with the mysid shrimp, Mysidopsis bahia. Both samples were aerated for 4-6
hours in the lab, but the DO level remained below 2 mg/L (a minimum of 4 mg/L is
required) which precluded testing with the mysids. The sample from well #32 had
a dark gray color, while the well #37 sample had a coffee color.

An acute definitive Microtox toxicity bioassay was performed with each of the
four samples of groundwater from monitoring wells #24, 32, 38, and 37.
Adjustments for D.O. and pH were not required for these tests. The bioassay
organism used for the four tests was the marine bacterium, Photobacterium
phosphoreum.

The Microtox tests were performed a second time, using a lower dilution series,
for the samples from wells #32, 38, and 37. The lower dilutions were necessary to
acquire data without color interference. The well #24 sample did not require color
correction. The test results also indicated that the samples were highly toxic.
Three of the samples resulted in EC50's < 15%, as shown in Tables 5-7.

The samples were further analyzed for organics, TOX, VOC, metals, and
dioxin. The analytes and amounts detected in each groundwater sample are
listed in Tables 8-11.

Conclusion

The samples of groundwater from this facility,were highly toxic to N. leedsi
and P. phosphoreumjon 13 and 14 April, 199,1/
N ohede wene caﬁée,d-uj
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Table 1. Concentration Series and Volumes Used for the Static Acute Screening
Bioassays of Stone Container Corporation's groundwater monitoring
wells #24 & #38, sampled on 13 April, 1992.

Well #24 - Notropis leedsi (bannerfin shiner)

Concentration Dilution Water Sample Total Volume
Control 500 mL 0 mL 500 mL,
100 % 0 mL 500 mL 500 mL

Well #38 - Notropis leedsi (bannerfin shiner)

Concentration Dilution Water Sample Total Volume
Control 500 mL 0 mL 500 mL
50 % 250 mL 250 mL 500 mL
100 % 0 mL 500 mL 500 mL

Table 2. LCs0 Data for Bioassays of Stone Container Corporation's groundwater
monitoring wells #24 & 38, sampled on 13 April, 1992.

Method of
Organism Data Analysis LC50
Well #24
Notropis leedsi not calculated <100% &
Well #38
Notropis leedsi not calculated <50%b

Well #38 (sample pH adjusted prior to test)
Notropis leedsi not calculated < 100% €

2 The LC50 is < 100% since all »the organisms died in the lowest test concentration
(100%). Test ran for 20 hours.

b The LCs( is < 50% since all the organisms died in the lowest test concentration
(50%). Test ran for 16 hours.

€ The LCs0 is < 100% since all the organisms died in the lowest test concentration
(100%). Test ran for 16 hours.
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Table 5. Microtox test results, Stone Container Corporation's groundwater
monitoring well #24, Bay County, on 13 April, 1992.

Microtox Test Culture Lot # M-603 Photobacterium phosphoreum
% Sample monitoring well #24
5-min 15-min
0 5 46
0 74 57
0 65 51
12.38 77 . 53
12.38 71 50
12.38 73 52
24.75 63 43
24.75 64 43
24.75 67 46
495 0 40
495 T 5
495 @ 48
22 55 37
P9 52 35
9 52 36
Well #24

ECs50 Nonchlorinated (15 minute, 15 °C) =
107.77 % sample

ECs0 (15 minute, 15 °C) is calculated using the Data Reduction Computer
Program developed by Microbics Corporation for the Sharp Model EL-5100
(Microbics) Systems Operating Manual, 1982.

The ECs¢ is the sample concentration that reduces the reagent light output by
50%. The effect measured in a Microtox test, light loss, reflects change in the
respiration of the test organisms.



Table 6. Microtox test results, Stone Container Corporation's groundwater
monitoring wells #32 & 38, Bay County, on 13 April, 1992.

Microtox Test Culture Lot # M-603 Photobacterium phosphoreum
% Sample monitoring well #32 monitoring well #38
5-min 15-min 5-min 15-min
0 2% 16 41 A
0 2 17 35 31
0 2 2 35 32
0.625 2 12 42 35
0.625 24 4 43 36
0.625 25 15 44 38
125 2 9 39 32
125 2 9 A 31
125 23 9 4 37
25 18 3 20 17
25 16 3 18 14
25 18 3 21 17
50 1 1 9 5
50 10 1 8 5
50 10 1 9 6
Well #32

EC50 Nonchlorinated, Color-corrected (15 minute, 15 °C)
= 1.56 % sample  [95% C.I. = 1.19 - 2.04]

Well #38
EC50 Nonchlorinated, Color-corrected (15 minute, 15 °C)
=14.19 % sample  [95% C.I. = 2.10 - 95.97]

ECs0 (15 minute, 15 °C) is calculated using the Data Reduction Computer
Program (version 6.3) developed by Microbics Corporation.

The ECsq is the sample concentration that reduces the reagent light output by
50%. The effect measured in a Microtox test, light loss, reflects change in the
respiration of the test organisms.



Table 7. Microtox test results, Stone Container Corporation's groundwater
monitoring well #37, Bay County, on 14 April, 1992.
Microtox Test Culture Lot # M-603 Photobacterium phosphoreum

% Sample Monitoring Well #37
5-min 15-min

0
0
0

0.80
0.80
0.80

160
160
160

Nk BEB dAAR

3.10
3.10
3.10

mRh BEBEN RSB IR

6.19
6.19
6.19

DO i =IO =3

W

Well #37
[TJCso Nonchlorinated, Color-corrected (15 minute, 15 °C)
=2.72 % sample [95% C.1. = 1.93 - 3.84]

EC50 (15 minute, 15 °C) is calculated using the Data Reduction Computer
Program (version 6.3) developed by Microbics Corporation.

The ECs is the sample concentration that reduces the reagent light output by
50%. The effect measured in a Microtox test, hght loss, reflects change in the
resplratwn of the test orgamsms



Table 8. Results of chemical analyses on the sample from Stone Container
Corporation's groundwater monitoring well #24, Bay County, on
13 April, 1992.

Base-Neutral & Acid Extractables

Tentative identification estimated concentration
aromatic compounds 10 pug/L
dioxin none found

Total Organic Halogens
TOX 170 pg/L

Volatile Organic Compounds

none detected

Metals
- Arsenic 33 ug/L T
Iron 5630 pug/L J
Manganese 34 pug/L
Potassium 65 pg/L
Sodium 384 pg/L

J Estimated value.
T Value reported is less than the practical quantitation limit.



Table 9. Results of chemical analyses on the sample from Stone Container
Corporation's groundwater monitoring well #32, Bay County, on
13 April, 1992.

Base-Neutral & Acid Extractables

Diethylphthalate <50 ug/L
m,p-Cresols 26 pg/LT
Tentative identification estimated concentration

sulfur compounds 220 pug/L
aliphatics 130 pg/L
PAH's ' 100 ug/L
aromatic acids 60 ug/L
aliphatic acids 54 ug/L
aromatics 49 ug/L

alkyl sub phenols 18 pug/L
dioxin none found

Total Organic Halogens
TOX 40 ug/L

Volatile Organic Compounds
Methylene chloride 36 ug/L

Elevated detection limits due to sample matrix interference.

Metals
Arsenic 164 pg/L
Chromium 307 png/L
Iron 1810 ug/L J
Manganese 10 pg/L T
Potassium 205 png/L

Sodium 4300 pug/L

J Estimated value.
T Value reported is less than the practical quantitation limit.

10



Table 10. Results of chemical analyses on the sample from Stone Container
Corporation's groundwater monitoring well #38, Bay County, on
13 April, 1992.

Base-Neutral & Acid Extractables

Acenaphthene M ug/L
Fluorene M pug/L
Naphthalene M ug/L
2,4-dimethylphenol M ug/L
Phenol M ug/L

M: unable to quantitate analytes found. Sample was diluted during cleanup and
lab was unable to determine the correct dilution factor. There was not enough
sample for a re-extraction.

Total Organic Halogens
TOX 48 ug/L

Volatile Organic Compounds

Benzene 12 pg/L T
Ethylbenzene <10 pg/L
Alkyl benzene 200 pg/Ld
Aliphatic compound 110 pg/L d
Metals

Arsenic A4 pg/ T
Chromium 22 pg/L, T
Iron 12,900 pug/L J
Manganese 239 pg/L
Potassium 77 pg/L

Sodium 971 pg/L

J Estimated value.
T Value reported is less than the practical quantitation limit.

11



Table 11. Results of chemical analyses on the sample from Stone Container
Corporation's groundwater monitoring well #37, Bay County, on
14 April, 1992.

Base-Neutral & Acid Extractables

Diethylphthalate <50 pg/L
m,p-Cresols 24 pg/LT
Tentative identification estimated concentration

aliphatics - 760 ug/L

aromatics 420 pg/L

PAH's 340 ug/L

alkyl sub phenols 150 ug/L

sulfur compounds 130 ug/L

dioxin none found

Total Organic Halogens
TOX 100 pg/L

Volatile Organic Compounds

Methylene chloride 260 pg/L
Aliphatic compound 4700 pg/L

Elevated detection limits due to sample matrix interference.

Metals
Arsenic 962 pg/L
Chromium 3,390 pg/L
Iron 68,300 pg/L
Manganese 1,220 pne/L
Potassium 378 pug/L
Sodium 11,100 pg/L

T Value reported is less than the practical quantitation limit.

12



DER Biology Section — Acute Bioassay Bench Sheet !
Sample Source: WELL 2+ STOMNE CONTA INER Sample Collection: Date 4-13-4"2- Time 1625

Address/City: Test Beginning: Date4—1{4-92Time__1 2 OO ¥
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Sample Source:

DER Biolo /‘gy Section — Acute Bioassay Bench Sheet

et S (T‘owe CocTAIRER

Sample Collection:

Date4-13-9Z Time 103D

Address/City: welwL 5% Ve Test Beginning: Date V//V//& Time_/445
County: BA \'/ Test Ending: Date 'jlqs'ja Time_09q e
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Test Type: Screening | Definitive
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A2 -APR -4 -0b

4
,Vdmmﬂ-'lfw
[ '

#5325 —<=

Remarks:
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m% 134 |s | O 2.6 19-0 239 [ZT5 2.2 &Y
m% (67 |5 10O 24 _19.0 250p-3] 14 [43%
Measured/Loaded by: ~ KP /7")/‘ IC.D N Kﬂ /h/: /M; /90
Recorded by: /I\F Ahf’ Vi ﬂﬂr Em /-}gf’ £/M /%_‘ //} %L,

Investigators’ Signatures ,

Lab Tot. Resid. Cl2:

Ko Pran ce
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125 50 A | A
\'/C(O Haw\ '-H"
v h Y
Ammonia Salinity
- Blank: Sample: ppt

I"/o‘{’ﬂreter Slope; —




-

' MICROTOX™ Pata‘Reduction:Sheet

€ CconvTAINER 'c.ou.ec:reb-s}/\s/qz 1125

SOURCE: WELL -2 sSTOoM

'GRAPH )

caLc - Eco (o %SAMPLE

mg/L

MIN,;

.SAMPLE - DATA: BR50S nHenedd /24

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.): LEACHATE, GROVNDUWATER

M .
DATE ASSAYED: 4 —(¢ —92 1330 a9 7. .
- oX ‘* “ ;
VISUAL COLOR: LIGHT TAN /MEtLow CORRECTION REQUIRED: (YES
VISUAL TURBIDITY: €S v SEPARATION REQUIRED:, YES  NO
INITIAL pH: B - 2  pH ADJUSTED TO: - WITH: .
o _ NIT Cowﬂ ReADING =
OSMOTICALLY ADJUSTED WITH: MOAS - . ( DRY NaCl . OTHER_)=p=. Fo—ot T F pe-po
—BTF=7 e

PRIMARY DILUTION OF SAMPLE: Qe st

faside B=Q 51‘—65\"—50\ .
OPEBATOR: IMF - 7 REAGENTVIALLOTNO. M- s
REMARKS: .

MICROTOX™ :TEST

I'SAMPLE | % READINGS Ts 1115 | .. NOIES
CUVETTE |SAMPLE |5 MIN |15 MINP JimezO .
% | a4 '
Bl O ‘73 57 nyg
o SN T 1 51 103
e —— — —
B2 230 |7 150 ~10 |00 103
e 13 | 5o 10b
A3 63 | 43 22
B 419 |ce |43 |oov e |94
o |2 b7 | d¢ a9
Ad G O - =
B4 L\rqlé '77 ?2 -0 o,o% \§%
e Ny ta | uf jo2
A5 z5 3>
B5 a8 |z 31 lo.as|ous| 78
- C5: -y 5‘V 59 74 'w MR .
ECso(,, MIN, °C) | S
S
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REVIEWED BY:
DATE:£/3/7




MICROTOX™ Data Reduction Sheet
SOURCE: lELL 32  Stome Condalaars [cotleche «/i13/9 2 1zieo

GRAPH
CALC EC. ( MIN, °C)= _____  %SAMPLE mg/L

" SAMPLE DATA: 3RS0

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.):
DATE ASSAYED: 4 (s -9, TIME: 1430 s
VISUALCOLOR: CofFee BROW N CORRECTION REQUIRED: (YES) ~ NO
VISUAL TURBIDITY: SEPARATION REQUIRED: YES NO
INITIAL pH: pHADJUSTEDTO: WITH: |
OSMOTICALLY ADJUSTED WITH: MOAS OTHER

PRIMARY DILUTION OF SAMPLE: | | 8o
OPERATOR: 3 M _ REAGENT VIAL LOT' NO. M- 7o =32
REMARKS: | - 8y:-89
MICROTOX™ TEST

! § Y § . .
i I NN N NN NN NN NN NN NN N B
147
§A
o]
>
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MICROTOX™ Data Reduction Sheet

SOURCE: WELL-32 STouE COnTAINER colLECTEn 41392 e
GRAPH
CALC EC ( MIN, °C)=___ ®SAMPLE  mgL

N
' " SaMPLE pATA: 32509

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.): LEACHATE, GROUNDILATER.

DATE ASSAYED: 4 —14 —Q2 TIME: 1420 | L 387
VISUALCOLOR: coFFEE BROWA CORRECTION REQUIRED: @N\ |NO
VISUAL TURBIDITY: NO _ SEPARATION REQUIRED: ~ YES ~ NO
INITIAL pH: B . | pH ADJUSTED TO: WITH:

OSMOTICALLY ADSUSTED WITH: MOAS (DRYNaC) ~OTHER B2 Bo 53
PRIMARY DILUTION OF SBAMPLE: Seawasten o | BT' 39
OPERATOR: 3MFE B REAGENT VIAL LOT' NO. - M-

REMARKS: | I

MICROTOX"' TEST

4,95

REVIEWED BY:

DATE: é//g/?z’



MICROTOX™ Datda Reduction Sheét.
SOURCE: el L 3K - Stone CDYM / ca&QLo;écCﬁﬂ%/nz/‘rz,no 30

GRAPH '
CALC - EC’ ~ ( MIN, °C) =37 %SAMPLE mg/L

SAMPLE paATA: T325/3 wntered 4/ "St_,q
SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.): : : MM\’{W’]
DATE ASSAYED: <t —(S ~Q 2. ™™E: | 4+3O | 50‘7?';\/9"”
VISUAL COLOR: CHARCo A+ GRA- / BEowN CORRECTION REQUIRED:" é NO
VISUAL TURBIDITY: : . SEPARATION REQUIRED: © YES : NO

INITIAL pH: - pHADJUSTED TO: - WITH:

OSMOTICALLY ADJUSTED WITH: -MOAS  DRYNaCl - OTHER. S overoa¥en

8,94

PRIMARY DILUTION OF SAMPLE:

OPERATOR: T /M ~ REAGENT VIALLOTNO. M- o
REMARKS: A p)K %q
_ . _ MICROTOX™ TEST )
'I'SAMPLE | % READINGS Ts | [15 | . -NOTES . ™ |
CUVETTE |[SAMPLE |5 MIN |15 MIN dowme O 00 . T
Al =7 3 e
1 m O |33 3‘! ’ /z’j .
a_ .| < 135 1% 1V |1 |3 ' I
R G D
3 O |- ]
. . 02‘,, ’Da LS ' _58 I~ ¢ Lko .
A3 39 | 33 , o .
B3 .25 34 | 317|005 L0 |33 SN
C3. _ d | 33 S N
ST T
B4 / [ SANIAL ;
a_|2-Sla) [in 09 38 ‘
355 jx’ 37 A ] N ' ;
'o 3'14 S,o 1"\ i
ECso (. MIN, °C) | e s

GO T euragy w7

S“.,. .\4% M
o REVIEWED BY

DATE: ., £~ <




MICROTOX™ Data Reduction: Slieét>

SOURCE: (OELL -BK STone CONTAINVER CollLECTED 4-13-92:110V30

GRAPH : ' Ty

CALC - EC__._. ( MIN, _ °C) = _ %SAMPLE mg/L-
SAMPLE DATA: = =25/3 ererod 424

SAMPLE TYPE (EFFLUENT, .LEACHAT.E, ETC.): LEACHATE | GROUNMNDMLVATER

AU -O2 - . y L ag
DATE ASSAYED: 4 —\4 -Q2- TIME: (430 ) d\2.5g
VISUAL COLOR: CHARCOAL. GRA/BRow® CORRECTION REQUIRED: (¥BS) . NO
VISUALTURBIDITY: SoMe © ~ ~ * .  SEPARATION REQUIRED: = YES  NO
INITIAL pH: 1O. 2. . pHADJUSTED TO: . WITH: .
OSMOTICALLY ADJUSTED WITH: MOAS (DRYNaCl) . OTHER B, =45 .
- 1T 6
PRIMARY DILUTION OF SAMPLE: S2awoheA .o v o pr =B
OPERATOR: IMF. . - S REAGENTVIALLOTNO. M- - =
REMARKS:
: MICROTOX™ TEST
SAMPLE | % READINGS | IS | IS NOTES ™ T
CUVETTE |[SAMPLE |5 MIN |15 MIN : WG o,
1 A >3 | 3t A% ;
Bl O | 3B |3 < .
ClL . - | 38| 32 1 4 !
A2 5 |03 G 3 )
B2 2B (05 |03 | [ ? \
2 |\ Jos [o3 | X Rt
A3 0 | 3 o
B3 8 19 0% |68 |nm [ | 3 L
c3 |2V ot | O | : 5
A4 0 |9 2 RTINS ‘
B g 51 01l0 0 3 - .
.C4 ‘ 010 2
A5 0] ! ‘{/’| ! )
B5 aA 9) / ! v ‘
- - e =
ECsp ( MIN, °C) S o :

Yot




MICROTOX™ Data Redudtion:Sheéet

SOURCE: WELL 37- <torie Contoirman_ ca%c)@-ﬁ&‘l—/lq,/qa

"GRAPH

RSP, =

CBET < ( MIN,____ °C) = %SAMPLE  mg/L

SAMPLE, DATA: *20l27

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.): LEACHATE |, GROOMNMUATER
DATE ASSAYED: 4 |5 —Q 2. TIME: | 4O O

VISUAL'COLOR: STRONG- COFFEE CoLoR. CORRECTION REQUIRED: @ NO

VISUAL TURBIDITY: Co e A SEPARATION REQUIRED: ~ YES = NO
INITIAL pH: .5 .. pHADJUSTEDTO: WITH:
OSMOTICALLY ADJUSTED WITH: MOAS ~..: DRYNaCl:  OTHERSea wrashen
PRIMARY DILUTION OF SAMPLE: De cwoatex_ . g
o=
OPERATOR: J-MT . REAGENT VIALLOTNO. M- - _: 20
Fes?
REMARKS: b7
. . ~ MICROTOX™ TEST
SAMPLE | % READINGS |- Ts | Ii5 ~NQTES " .
CUVETTE |SAMPLE |5 MIN |15 MIN ' O m L e
- Al bo | 54 7T 50 -
Bl 35 | 73 -
- CL 29 | 73 72* ' o
= e - — ]
A2 33 | 32 9 34. ’ o
B2 0.30] ¥2 | 32 |08\ [0}
C2 ° 44 - 41 .
A3 271 1 N T 26 -
B3 \.O| 23 ng N g\ | 26
__C3 ‘ 2| 177 24 ) .
B4 3 10| 14| ek ynl 1.0 | g ‘ .
C4 ' 4 | 07 9 L
A5 ) ol 08" S
ANEIB A -
=__..._E_,==.____, : 03 S .0_7 —————
ECso( MIN, °C) VA TS
/Q/

REVIEWED BY:

DATE 34 ~—




MICROTOX™ Data Reduction Sheet
ouncn, Woll-271 Stoee T, ol )1 4R

GRAPH |
CALC EC ( MIN, °C)=_____  %SAMPLE mg/L

' SAMPLE DATA: 522 C27

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.): LEACHATE | GROUNDWATER,

DATE ASSAYED: 4—-1S-92 TIME: )3 MW"' 3
VISUAL COLOR: (&#Q/% CORRECTION REQUIRED:

VISUAL TURBIDITY: SEPARATION REQUIRED:
INITAL pi: §, 5 pH ADJUSTED TO: WITH: |
OSMOTICALLY ADJUSTED WITH: MOAS  DRYNaCl  OTHER Sagmiodin,

PRIMARY DILUTION OF S8AMPLE: N4 (/afc.
operaToR:  dounddit REAGENTVIALLOTNO. M- -7/ N/

REMARKS:

S8

2
=

AVaN
N

®0©|

28

i\'g

REVIEWED BY; == =~

DA_TE: ///:; 7 L










