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Introduction

Monsanto is a chemical manu-
facturing facility producing synthet-
ic organic fibers, agricultural chemi-
cals, industrial organic chemicals,
plastics, and synthetic resing, There
are twe permitted surface water
outfalls, including the south outfall
(001) and the north outfall (002) (see
map in Appendix}. Each discharges
into the Escambia River, Escambia
County, Pensacola, Florida. These
effluents consist of once-through
cooling water and stormwater (001)
and some process water at 002, The
flow designs are 25 MGD and 1 MGD,
respectively,

A mixing zone for zine, residual
chlorine, copper, nickel, and pH is
granted for each outfall 300 feet
downstream in the Escambia River,
Concentrated process wastewater is
deep well injected to 1500 feet
through three 6 inch diameter wells.
Flow can vary from 200 gallons per
minute to over 1200 gallons per
minute.

The Escambia River is the fifth
largest river in Florida. Its basin
covers 4,233 square miles, of which
415 square miles are in Florida.
Usually the low flow period oceurs in
October and peak flow occurs in
March. The 7Q10is 777 cfs (Hughes
1981).

No magjor violations were found
for either outfal] from August, 1989,
to August, 1990, The facility received
a 5 rating on the October 24, 1989,
PAl inspection. On June 12, 1990, a
moderate fish kill occurred in the
Escambia River, presumably due to
an ammonia spill at the company’s
loading docks. The Department is-
sued a warning notice on June 20,
1990 and Monsanto took appropriate

action to prevent future barge spills.
On September 18, 1990, a Consent
Order and $3,750 fine were issued to
Monsanto. A maleic anthydride spill
occurred on July 10, 1990. The ma-
terial, approximately 37,000 pounds,
was accidentally injected into the
underground injection wells. A
warning notice was issued. Howev-
er, this case remains open to date.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biological community
health was made between a control

Muajor characteristics of community structure of control and test sites.

Test Site

Control Site

Number of Taxa 27 6
Florida Index 9 2
% Contribution of Dominant Taxon 50.3 25
% Oligochaeta 7.6 12.5
% Diptera 78.6 125
% Ephemeroptera 3.5 0o
% Pelecypoda 4.1 25
% Malacostraca 1.4 31.3
% Gastropoda 0.7 125
% Other 4.1 62
% Predators 6.6 4.2
% Collector-Gatherers 74.7 54.2
% Collector-Filterers 12.8 25
% Scrapers 3.5

% Shredders

ver

24

Number of Taxa 28 17
Florida Index 15 4
Shannon-Weaver Diversity 3.0 3.3
% Polychaeta 0 17.0
% Diptera 53.9 22.3
% Ephemeroptera 28 0
% Trichoptera 40.1 0
% Pelecypoda 0 27.7
% Malacostraca 0.9 19.2
% Qther 2.4 14
% Predators 4.8 234
% Colleetor-Gatherers 38.7 42.9
% Collector-Filterers 425 304
% Scrapers 5.4 19
% Shredders 8.3 1.1
% Parasites 0.3 0.4
G Qutfall 001 =| Qutfall 002 =
30.8 17.9
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site (located upstream in the Escam-
bia river) and a test site (the area in
the Escambia River down gradient of
the outfall 001 discharge). A habitat
assessment was performed in sifu to
establish comparability between
sites. Supplemental physical/chem-
ical data were also collected on the
effluent and study sites. Acute
screening toxicity bioassays, using
Ceriodaphnia dubia and Notropis
leedsi as test organisms, were per-
formed on an effluent sample (Pelti-
er and Weber 1985, FDER 1985).
The effluent was analyzed for organic
constituents (base neutrals, acid ex-

tractables, and pesticide extract- -

ables) and metals. Additionally,
nutrient analyses were performed on
reference and test sites. Methods
used for all chemical analyses are on
file at the Tallahassee DER Chem-
istry Laboratory.

Benthic macroinvertebrate
communities were evaluated at ref-
erence and test sites, Collection
methods consisted of a timed (one
"hour per site) multi-substrate (e.g.,
snags, vegetation, sediment) semi-
quantitative effort, Additional in-
vertebrate collections were accom-

plished using Hester-Dendy multi-

plate samplers which were incubated

for 28 days (Ross 1990). Bacterial
populations were analyzed for total
and fecal coliforms following the
methods of APHA (1989). Algal
Growth Potential tests, using Sele-
nastrum capricornutum as the test
organism, followed Miller et al.
(1978).

Czekanowskl Index

Explanation of Mea-
surements of Community
Health

Several different measurements
of macroinvertebrate and algal com-
munity health have been employed.
Many of these, such as the number
of taxa, Shannon-Weaver Diversity
Index, and chlorophyll ¢ are well
known. Others are briefly explained
here. The Florida Index assigns
points to stream-dwelling macroin-
vertebrates based on their sensitivi-
ty to pollution (see Ross 1990). Asite
with a high Florida Index score is
considered healthy (i.e., many clean-
water organisms are present). Ex-
cessive numerical dominance of a
single type of organism (a high %
contribution of dominant taxon) is
usually associated with disturbance.
Czekanowski’s Similarity Index is a
multivariate ordination procedure
which compares organism abun-
dance and taxonomic structure be-
tween sites. The determination of the
Quantitative Similarity Index (for
taxonomic % composition) is a two
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step process. First, the relative pro-
portions of major taxonomic groups
are calculated for each site. Then,
the lesser of the two percentages for
each discrete taxonomic group is to-
taled. A QSI{% composition) of 100%
means that the two sites being com-
pared are identical. This same type
of procedure is used for calculating
the QSI (functional feeding groups).

For graphical purposes, the per-
cent, differences between the control
and test sites involving the number
of taxa, the diversity index, and the
" Tlorida Index are measured as the
control site minus test site divided by
the control site.

The following personnel were
involved in this investigation: Glenn
Butts (DER Northwest District) and
Lyn Burton, Russel Frydenborg,
Kathieen Lurding, and Sandy Mec-
Clure (Tallahassee Biology Labora-
tory).

Results

Habitat quality at the test site
(Habitat Score = 51) was compara-
ble to the control site (Habitat Score
= 57) (Appendix). Both sites are part
of a large alluvial river system,
Drought conditions prevailed during
this study and consequently, water
velocity was low (< .05 m/sec) at both
locations. Although some important
physical/chemical parameters (i.e.,
pH and D.0.) were similar (and nor-
mal) at the two sampling sites, con-
ductivity was higher at the down-
stream area {(control site = 105
pmhos/cm?; test site = 574 pmhos/
em?) (Appendix). The test site was
approximately five miles from the
Escambia Bay. The control site was
about another mile farther upstream.

When evaluating these data, the
proximity of these sites to the estu-
ary should be considered.

Effluents from the 001 and 002
outfalls were not toxic to the clado-
ceran, Ceriodaphnia dubia, or to the
fish, Notropis leedsi. All effluent or-
ganic constituents determined from
grab samples of both outfalls were
below detection limits (Appendix).
Zine was detected at 10 pg/l from
outfall 001 and at 58 pg/l from out-
fall 002. EPA ambient Water Quali-
ty Criteria states that zinc may be
chronically toxic to freshwater biota
as low as 26 to 51 pg/l. No other
metals were found above practical
quantitation limits (Appendix).

Only slightly elevated levels of
total phosphorus were found in out-
fall 001 (0.15 mg/1) and at outfall 002
(0.13 mg/l). The Algal Growth Po-
tential measured from the two dis-
charge points was moderately high,
at 30.8 mg algal dry wt/1 and 17.9
mg algal dry wt/l, respectively. AGP
values above 5.0 mg algal dry wt/l in
receiving waters are considered un-
desirable (Raschke and Schultz
1987). Total phosphorus at the test
site (0.6 mg/l) was twice that found
at the control site (0.3 mg/l). Ammo-
nia was present at the 002 outfall
(0.13 mg/l). The AGP and nutrient
results suggest that Monsanto may
be contributing somewhat to the nu-
trient load entering the lower Es-
cambia River/Escambia Bay System.

Total and fecal coliform levels
were low at the control (TC = 70 or-
ganisms/100 ml, FC = 20 organisms/
100 ml) and test sites (TC = 80 or-
ganisms/100 ml, FC = 45 organisms/
100 ml). Total coliform standards
were exceeded at the 002 outfall,
where 3700 organisms/100 ml were
detected.

Quantitative measures of
benthic macroinvertebrate commu-
nity health indicated that the test site
was stressed compared to the control

(see T'able on page 1 and Figures on
page 2). The upper left figure indi-
cates the degree of difference hetween
the control and test sites. Larger
differences (that is, higher percent-
ages) correspond with greater de-
grees of degradation. Negative val-
ues mean that the test site is better
than the control, The lower right
figure symmarizes similarities be-
tween the sites. Smaller similarities
(lower percentages) generally corre-
spond with greater degradation.

Taxa richness and the Florida
Index decreased by 39% and 73%,
respectively, between the control and
test sites. Czekanowski's Index and
the Quantitative Stability Index for
percent composition further empha-
sized the large differences hetween
sampling locations. An examination
of the taxa inhabiting the two areas
reveals that some organisms more
typical of estuarine situations (e.g.,
the crabs, Callinectes sapidus and
Rithropancpeus harrissii, the
polychaete, Laeoneris culveri, and an
undetermined mytillid clam) were
found at the test site but not at the
control. This suggests that inverte-
brate colonization at the test site was
influenced by its proximity to the
estuary, despite the low conductivity
found there, Therefore, it is difficult
to attribute the observed differences
in macreinvertebrate communities
solely to the Monsanto discharge.
Additional studies using a control site
just upstream of the 001 outfall may
help clarify the estuarine influence
on the macroinvertebrates inhabiting
this reach of the river, so that effects
of Monsanto’s largest discharge may
be better understood. Similarly, a
tast site could be situated down-
stream of the 002 outfall. The data
generated at this test area could then
be compared to that of the control site
utilized in this study (at Upper
Bluffs), to further characterize the
effects of the 002 outfail.



Conclusions

Macroinvertebrate populations
downstream of the Monsanto 001
outfall were very stressed compared
t0 a control site located about a mile
upstream at Upper Bluffs. Although
conductivity was relatively low, the
proximity of the test site to estuarine
conditions may have been partially
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- STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY cooEiM SO STORET STATION NUMBER:  |DATE (M/DvY): RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: L) V2.

S 127, 02,0007 ©i-17-31 | ES<A4n 1A RWEL
REMARKS: LOCATION: FIELD IQINAME:

urfeld By £F5

USSR T SUure &y

Habitat Parameter

Excellent

Good

Fair

Poor

Bottom Substrate/
Available Cover

Greater than 40%
snags, logs, tree roots,
emergent vegetation,
leaf packs, undercut
banks, rubble, or
other stable habitat.
23-30 points

20% to 40% snags,
logs, tree roots,
emergent vegetation,
leaf packs, ete.
Adequate habitat,

16-22 points

5% to 20% snags,
logs, tree roots,
emergent vegetation,
leaf packs, ete. Less
than desirable
habitat.

8-15 points

Less than 5% snags,
logs, tree roots,

emergent vegetation,
leaf packs, ete. Lack
of habitat is obvious,

0-7 points

Water Velocity

Max. observed;

Max, observed;

Max. observed;

Max. observed;

>0.3 m/sec. 0.1 to 0.3 m/sec 0.05 to 0.1 m/sec <(0.05 m/sec
23-30 points 16-22 points 8-15 points 0-7 points
No artificial e
egr  a channelization. Little| Alrtlfimablly
Artificial Channel/ activity {impervious :gsélr?izzsrd,soit
. . ese
Flow Alteration iu}fg}fﬂéﬁlgi;e::EEd B — during spates because
scouring during of cxcess impervious
spates surface in watershed.
12-15 points 0-3 points
Stable. No evidence Moderately stable. Moderately unstable.

Bank Stability

of erosion or bank
failure. Little
potential for future
problemas.

9-10 points

Infrequent or small
areas of erosion,
mostly healed over.
6-8 points

Moderate areas of
erosion, high erosion
potential during
floods.

3-5 points

Unstable. Many raw,
eroded arcas. Obvious
bank sloughing.

0-2 points

Riparian Zone
Vegetation
Quality

Over 80% of
streambank surfaces
consist of native
plants, classified as:
bottomland
hardwoods,
understory shrubs, er
non-waody
macrophytes.

9-10 points

50% to 80% of
riparian zone is
vegetated, but one
class of plants is not
represented.,

6-8 points

25% to 50% of
riparian zone is
vegetated, but one or
two classes of plants
are not represented.

3-5 points

Less than 25% of
streambank surfaces
are vegetated. Poor
plant community (e.g.
grass monoculture)
present.

0-2 points

AdIUStmentS Add 5§ points if cross-sectional area of flow is estimated to be
greater than one square meter during perieds of nermal flow.

TOTAL SCORE

COMMENTS:

Lol Ftew cowPliTislis 4
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ANALYSIS DATE:
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!\"' LYST:
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SIGNATLRE:
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET

SUBMITTING AGENCY COGEL 0L, STORET STATION NUMBER: | DATE (WD}: | RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: 37.02. 0009 o7 ~7-90 ESSAMBIA LV BR
REMARKS: LOCATION: FIELD IDANAME:
- DNIAN TO Ty g
UrfBe  BLUFES " "

RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use (spacify relative percent in each category):

Forest Field/Pasture Agricuitural Residential Commercial Industriat Other

i
Lecal Watershed Erosion {chack box): None

Moderate <]  Heavy
Obvious sources

Some potentiai sources [

Local Watershed NPS Pollution (check box): No evidence

Point-Source Pollution {list location and describe).

Pech’y LAKE ReAD , floAaT VG L PAPER Mul AT O DREL T/, 5 L
Estimated Stream Width (range, m): {7 Estimated Stream Depth (range, m);| '

yes

. Impounded ]
Velocity {range, mv/s); Gkl Channelized

Lightly Shaded: ] ~ Moderately Shaded: [[7]  Heavily Shaded:{ ]

High Water Mark (m above bad):
Canopy Cover % {chack box):  Open:
SERIMENT/SUBSTBATE

Sediment QOdors: Normal: %] Sewage:

Sediment QOils: Absent: Moderate: Profuse:
Sediment Deposits:  Sludge:[T]  Paper Fiber:[F]  Mud:[f] Sand:[¥]  Shel:[[] Other:[7] Je by i s

Substrate Types (estimated % surface coveraga):

Anaerobic: [} Other:

Limestone: Sand/Silt/Clay Mix:
Consolidated Clay: Clay/Siit (inorganic):
Gravel/Shell -Coarse Organic Debris:
Sand: Mud/Muck (organic):
WATER QUALITY
Temp. {°C): D.0. (mg/): Secchi Depth {m):

Top oH (SU):

Mid-depth Condugtivity (umho/em):

Bottom Other Parameters:

Stream Type (check box): Blackwater Deep Aquier Fed:

1 Surficial Aquifer Fed

Alluvial: [3] Othe

Water Cdors (check box): Normal: Sewage Petroleum

Chemicail:

Water Surface Oils (check box): Slick:[{l] Globs: None: {§
Clarity {check box): Slightly lurbid: Turbid: Opaque:
Color {check box): Green (algae): ] Clear; Other: [\ brown
Weather Conditions: . Abundance:  Absent Rare Common  Abundant
Cleay | Periphyton 7 ]
_ Fish
Aquatic Macrophytes X
ironysuliur Bacteria 5]

ANALYSIS DATE: ANALYST:

OT-1 1-9 T / Dow Lty SlGNMU%M W




J FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

STATE OF FLORIDA
' DEPARTMENT OF ENVIRONMENTAL REGULATION

SUBMITTING AGENGY CODE; — |STORET STATION NUMBER: | DATE (M/OAY): RECEIVING BODY OF WATER: |
SUBMITTING AGENCY NAME: o ‘z"gu? G ] -] 7-50 [:5( Arats) n Roge
REMARKS: LOCATION: FIELD IDINAME:
0'1_)\;: LG fd 5 i U
Habitat Parameter i
Excellent Good Fair Poor
Greater than 40% 5% to 20% snags,

Boftom Substrate/
Available Cover

snags, logs, tree roots,
emergent vegstation,
leaf packs, undercut
banks, rubble, or
other stable habitat.
23-30 points

206% to 40% snags,
logs, tree roots,
emergent vegetation,
leaf packs, ete.
Adequate habitat.
16-22 points

logs, tree roots,
emergent vegetation,
leaf packs, ete. Less
than desirable
habitat.

8-15 points

Less than 5% snags,
logs, tree roots,

emergent vegetu.iun,
leaf packs, ete. Lack
of habitat is obvious.

0-7 points

Water Velocity

Max. observed;
=0.3 m/sec.
23-30 points

Max. observed;
0.1 to 0.3 m/sec
16-22 points

Max. observed:
0.05 to 0.1 m/sec

8-15 points

Max. observed,
<0.05 m/sec
0-7 points

Artificial Channel/
Flow Alteration

No artificial
channelization. Little
activity {impervious
surface} in watershed
which would cause
scouring during
spates.

12-15 points

Artificially
channelized, or
scouring present
during spates because
of excess impervious
surface in watershed.

0-3 peints

Bank Stability

Stable. No evidence
of erosion or bank
failure. Little
potential for future
problems,

9-10 points

Moderately stable.
Infrequent or small
arcas of erosion,
mostly healed over.

6-8 points

Moderately unstable.
Moderate areas of
erosion, high erosion
potential during
floods.

3-5 points

Unstable. Many raw,
eroded areas, Obvious
bank sloughing.

0-2 points

Riparian Zone
Vegetation
Quality

Over 80% of
streambank surfaces
consist of native
plants, classified as: -
hottomland
hardwoods,
understory shrubs, or
non-woedy
macrophytes.

9-10 points

50% to 80% of
riparian zone is
vegetated, but one
class of plants is not
represented.,

6-8 points

25% to 50% of
riparian zone is
vegetated, but one or
two classes of plants
are not represented.

3-5 points

Less than 25% of
streambank surfaces
are vegetated. Poor
plant community (e.g.
grass monoculture)
present.

0-2 points

Ad]UStme nts Add 5 points if cross-sectional area of flow is estimated to be
: greater than one square meter during periods of normal flow.

TOTAL SCORE

COMMENTS:

ANALYSIS DATE:

Q‘[_-W\fn

A ¥&T:
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET

SUBMITTING AGENCY CODE: J STORET STATION NUMBER;  |DATE (M/OAY: RECEIVING BODY OF WATER:

SUBMITTING AGENGY NAME: MW P D BE 33.02.00(7_ 0?_17_70 ﬁ}CﬁmE/ﬁf /( 1vBR

REMARKS: LOCATION: 3 17/ 0\ Mon Spm TR FIELD IDANAME: /’/O*’J"@"/‘/Ta
SYRLVEY

RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use {spesify relative percent in each category):

Forest Field/Pasture Agriculturai Residential Commercial - {ndustrial Other

Local Watershed Erosion (check box): None Moderate Heavy
Some potential sources Obvious sources

Lecal Watershed NPS Pollution (check box): No evidence |+

Point-3ource Pollution (list location and describa):

AV BROStoN

ves
Impounded
Channelized

Heavily Shaded:

Estimated Stream Width (range, m); | Estimated Stream Depth (range, m):

High Water Mark {m above bed): Velocity (ranga, mvs):

nghtly Shaded:[f]  Moderately Shaded: |

Canopy Cover % (check box):  Open:
SEDIMENT/SUBSTRATE

Sediment Odors: Normai: Sewage
Sediment Qils: Absent; [% Slight: |

Sediment Deposits:  Sludge: Paper Fiber:
Substrate Types (estimated % surface covarage}

Petroleum:

Anaerobic: =] Other:

Moderate: [ ]
Mud:[i] Sand:f] Sheit:[[] Other:|

Limestone: Sand/Sil/Clay Mix:
Consolidated Clay: Clay/Silt (inorganic):
Gravel/Shell Coarse Organic Debris:
Sand: Mud/Muck (organic):
WATER QUALITY
Temp. (°C): D.0O. {mg/}: Secchi Depth (m):
Top | oH (suk

Mid-depth
Bottom

Conductivity (umhsa/cm):
QOther Parameters:

Surficial Aquifer Fed:[:2] Alluvial: 5 Other: [
Petroleum:[]]  Chemical: Other:[E]

Globs: ] None:|

|

Stream Type {check box): Blackwater: 71 Deep Aquifer Fed:
Water Odors (check box):  Normal: ]
Water Surface Cils {check box): Stick:

Clarity (check box): Clear: Slightly turbid: ¢ Turbid: [7]
Color (check box): Tannic: § Green (algae): Clear: i Other: i:] brow n
Weather Conditions: . Abundance:  Absent Abundant
Periphyton _ 5
chew Fish
Aquatic Macrophytes
[ron/sulfur Bacteria

ANALY SIS DATE: ANALYS
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-0CT-1990  15:14:32

Senle Nnber: 90-FP-18-01-02
Inalysis Id: W-IP-23

e

. Test status: Athorized by Tim Fitzeatrick
Analysis Description: IP multieleant amalysis > for vater sawples

Storet e
Mrmber Analyte Result pd Units
0106  Almirm R d wy/L
01002  Arsenic 20U uwy/L
01097  Artimony MR peid
0007  Rarium MR wy/L
01012  Beryllium R /L
01027  Cadnbum MR uy/L
00916 Calchm R~ /L
01034  Chromium U uy/L
01037  Ceealt R wy/L
01042  Copper 50 WL
01045 Imn R wy/L
01051 lesd R /L
00927  Megresium R mg/L
01055  Marparese R wy/L
01067 MNickel 5U uy/L
00937  Potassium R mg/L
(147  Selenim,”” R /L
00 S & L
/L
01082  Sefontiuen MR og/L
01058 ~Thalliim IR w/L
01087  Vanaditm R /L
0 Zinc 77T wy/L

Saple Mrber: 90~SEP-18-01-03

Sarple I:mtl% i?m Qutfall into Escanbia River

Date/Time Collectad: 17-GFP-1990 11:05:11.62
Coammerts:

Sawple Noder: %0-SEP-18-01-03
Aalysis Id: HoHHW

Storet

Nader Aalyte

OUTFALL o0
Saple Status: Athorized by Tim Fitzpatrick

Matrix: Fresh Surf Yater

Storet Statimn Nouber:

. Test status: Authorized by Jack Merritt .
Bralysis Descrigtion: Meroury by cold vapor using hyidide sys.—water

Fesult

Units

71500

27U

/L



S-CT-1990  15:14:32 Pace

Sarple Nonber:  90-SEP-18-01~03 . Test status: Authordzed by Jack Merritt
Aalysis Id; PB-GW Analysis Description: Lesd by fumace M in water
Storet:
Nuter Zalyte Result Units
01051  Iexd 20 wy/L
Samle Narber; 90-SEP-18-01-03 Test status: Authorized by Jack Merrditt
Aalysis I (-G Hﬁlysismﬂ:ﬁptim:m&unbygmﬁtefumformtersaple
Storet.
Naber Analyte Result lnits
01027  Cactmium 0,20 wy/L
Sample Nurber: 90~SFP-18-01-03 Test status: Authorized by Tim Fitzeatrick
Aralysis Id: W23 Analysis Description: TP multieletent analysis for water samples
Storst
Nrber Aunlyte Result Thits
01106  Aluninm R wy/L
8%88% Arsenic 200 ug?’L
Mtimeny NR L
01007  Barium R LIE/L
01012  Beryllium MR /L
01027  Cacirium R u/L
00016  Calciim MR o/,
01034  Chranium 10U uy/L
01037  Cbalt R w/L
0102  Cogper g7 wy/L
01045 Irn R wyL
01051  lead R w/L
00927  Magnesium o 2 /L
01085  Marrmnese MR w/L
01067  Nickel 5U uwy/L
00937  Potassiim NR mg/L
(1147 Seleniim MR /L
01077  Silver IR w/L
00929  Scdium R g/ L
01082  Strentium R uy/L
01053  Thallimm R u/L
01087  Vanadiim R /L
01092  Zinc 10 wy/L
A - Vahe rted is the mean of two or more determinations
E - Scientific nocation
J - Estireted valie .
K- Actual value is known to be Jess than valie given
L - Actual valie 18 Joown to be greater than valte given
N - Nt armalyzed for this oompaund ‘
T - Value reported is less than the practice i Limit _ . o
U - Material was analyzed for bt not ; The valle reported is the mimimm detection Limit
N/A& - Nk gplicahle IR - Net. mecpested



9-0CT-1990 15:14:32

Catt. fram previcus page for Sample Nuter; Y0-GEP-18-01-04

00927  Magnesiim

01085  Margmnese -
01067  Nickel )
00837  Potassium

01147  Seleniim

01077 Silver

00929 Soditm

01082  Strentium

01039  Thallimm

01087  Vanadium

0102 Zinc

Analysis id: W-I®-23

Qe

SEEEEPEL P

OUTFALL Fooq.

Saple Nober: 90-SEP-18-01-05

Saple Location: Mmsanto North Ditch into Fecarbia River

Field I #4

Sanple Status: Authorized by Tim Fitzpatrick
Matrix: Fresh Surf Weter
Storet Station Mmber:

Date/Time Collected: 17-8FP-1990 10:24:11.62
Coments:

Sanple Nuber: 90-8P-18-01-05
malysis Id: Ho-B

. Test status: Authorized by Jack Merritt, .
Hnlys:sDemnpt;m:bbrmzyWooldvaporwrgmdmcbsys.ﬂmater

Storet
Naber 2nalyte Result Units
71900 Mercury 20 wy/L
Saple Naer: 90-SEP-18-01-05 . Test status: Athorized by Jack Merritt
Aalysis Id; BR-G Anadysis Descripcion: Lead by fumace AA in water
Storét
Nnter Aalyte Result Uhits
01051  Iexd 20U /L

Saple Nuber: 90-SEP-18-01-05
Falysis Id: (O-GW

Test status: Atthorizsed by Jack Merritt .
Aalysis Description: Cacmium by grachite furmace for water saple

Storet
Nuber Amlyte Result thits
01027 GCadmium 0.2K ayL



S-0CT-1990 15:14:32

Sarple Nurber; 90-SFP-18-01-05
Ioalysis Id: W-ICP-23

Test status: Authorized by Tim Fitzeatrick

Analysis Description: TP multielerent analysis for water saples

Storet
Noter Aalyte Result Uhits
01106  Aluminum MR wy/L
81881?2 Arsenic 20U ug;L
1 Mtimony MR wy/L
01007  Barium R /L
01012 Beryllium MR /L
01027  Cadmium R wy/L
00916  Calcium R mo/L
01034  Chramium 10U uy/L
01037  Qualt R wy/L
01042  Copper 10T /L
01045 Imn MR oL
0051 Iexd R uy/L
gggg Mgnesium R m;r;L
Mengerese MR /L
01067  Nickel 5U wy/L
00937  Potassium R mo/L
0147  Selenium MR /L
01077 Sidver i ug/L
0098  Sciium R my/L
01082  Strontium IR wy/L
01059  Thallium MR /L
01087  Vanadium R u/L
01092  Zirc 8 uy/L
Erd of Report
A - Vale recorted is the mean of two or rore deteminations
E - Scientific notaticn
J - Estinated valt
K-kztmlmh,e.lsmmtobeiessmanmhegiva)
L—Achnlmheishxmtobegmaterttmmhagmm
N - Nt analyzed for this compound . .
T - Valie reported is less thin the practice quentiation limit L L
U - Material was analyzed for bt not cetected: The valie reported is the mimimm detection Limit
N/A - Not grplicable MR = Not requested

8



Sample Number: 90-SFP~18-03-01

oUTFALL Hooi

1-0CT-1990 12:30:42

Saple Status: Authorized by Liang T. Lin

Smplebcatl%ré:mmamfanmmmver Matrix: Fresh Surf Water
Date/Time Collectad: 17-SP-1990 11:05:05.14 '
Comrentcs:

Sample Matter: 0-8P-18-03-01 . Test status: Authorized by Lawra Harrison
Mnalysis Id: WRG& Analysis Description: baseneutral-acid weter aralysis
Storet
Mrber Znalyte Result. Units
34205 Aoenzphthene 10U uy'L
34200 Acengrhthylene 10U ug/L
39330 Aldrin 00 uy/L
U220  Mthracee 10U uy/L
34526 Berzo(a)anthracere 10U wy/L
34230 Berwo(b) fluoranthere U uy/L
3242 Benzo{k) fhuoranthene 10U uy/L
34247  Benzoia) 10U wy/L
521 Bewo(g, by, Dperylere 15U wy/L
3292 Benzyl butyl phthalate 00 uy/L
gsi @ 100 uy/L
39337 bRC 10U UYL
39340 oBC 10U wy/L
BT 10U uy/L
3221’2% (é-c.hloroetwl}etmr %8 0 gLL
Bis U
34278 Bis{~chle Jmethane 15U w/L
4283  Bis(2 i L) ether 150 uy/L
39100  Bis{Z~ethylhexyl) 10U uyr'L
34636 1 phenyl ether 100 wy/L
U581 2+hlo 00 uy/L
JMedl  d-Ohlorcprenyl phenyl ether 10U uy/L
34320 10U /L
39310 440D 100 uy/L
3020 4,4'IxE 100 /L
39300 4,407 10U uy/L
34556 Dikenzo(a,h) anthracee 15U /L
3910  Di: 1 phthalate 100 /L
34536  1,2-Dichlorcbenzere 00 wy/L
34566 1,3-Di 00 /L
34571 1,4-Dichlorchenzere 10U uwy/L
63l 3, ¥ -Dichlomberzidine U uy/L
grec i 10 o
] 100
34341 mw;m 10U /L
361 2,4-Dinibmwtcluere ovu YL
W% Dot e e 100 o
' 109
34361 Erm}- 10U wy/L
—— Contirned

A - Value reported is the mean of two or more detenminations
E -~ Scientific nctation
~J - Estimeted valie
K - Actizl valie is known to be less than walie given
L - 2ol valwe is ko to be greater than valie given

N ~ Nt analyzed for this copoud .
T - Valte reported is less than the practice iation limit
U - Miterial was analyzed for bt not ; The vahie meported is the mimimm detection 1imit

N/A - Net apliceble R - Mot requested

2



-CCr-1990  12:30:42

Cat. from previcus pae for Sanple Nnber: $-EP-18~03-01  Amalysis id: WHA

34356
34351
3939
34366
34376
34381
35410
39420
39700
34391
343%
34386
34403
34408
34696
34447
34438

Endosulfan=-11

Page
100 L
100 gL
10U uwy/L
10U uy/L
0V uy/L
10U uy/L
100 /L
100U /L
150 /L
10U wy/L
QU /L
10U wy/L
100U ug/L
100 uy/L
10U uy/L
10U w/L
50U uyL
100 uy/L
150 wyL
10U ug/L
10U /L
10U w/L
10y uy/L
10U wy/L
10U uy/L
100 uy/L
10U uy/L
U uy/L
1BU /L
10U /L
10U uy/L
50 w/L
15U wy/L
150 oL
15U /L
30U /L
U w/L
HU ug/L
50U wy/L
LU uy/L
15U wyL
150 o/l

A-—w is the men of to or more Geteminations:

E - Soletifs

J - Estimated value

K - Actml valie is known to be less than valie given
L - A0B] vale is known to be greater than valte given
N ~ Net analyzed for this

T-Mm@ml&sﬂmﬂawm
U - Miterial was analyzed for bt mot ; The valie reported is the mimimm detection limit

N/A - Nt applicable

MR~ Mot reqested



I-0CT-1990 12:30:40

Sarple Noer: 90-SEp-18-03-02
Sarple Locaticon: Mnsanto North Ditch into Escabia River

Field ID: #4
Date/Time Collected: 17-GFP-1990 10:24:05.14
Comerts:

Sample Nuker: 90-SFP-18-03-02

OUTFRLL. oo

Saple Status: Arhorized by Liamg T. Lin

~ Matmx: Fresh Surf varer
Storet. Station Nutber:

Test status: Authorized by Iaura Harrisen

Amalysis Id: W@ Analysis Description: base-neurral-acid water anlysis
Storet '
Nrmter Aalyke Result. Uhnits
300 sy 10U o
3933  Aldrn 00U wy/L
320  IMrthracere 10U /L
34526 Benzo(a)anthraomre 10U uy/L
34230 Benzo(p) fluoranthere WU /L
34242 Beeo (k) fluoranthene 10U /L
-34247  Beneo(a) 10U uy/L
21 Beeo(g,hy iperylene 150 /L
T342%2 | Benzyl hutyl ghthalate %8 U ﬁ
U
39337 bEC 10U u¥L
39340 oBEC WU uy/L
g-BLC 10U uy/L
- AN =
g mtommaln o =
39100  Bis{2-ethylhexyl) chthalate 10U wy/L
St e 1 A
33:4161% 4(hiorohenyl phenyl ether Illg U ﬁ
U
39310 4,44 100 uyL
300  4,4'TE 10U wy/L
39300  4,4'-LoT 10U /L
34356 Dibenzo(a,h)anthracere 15U uw/L,
39110 Di 1 ghthalate 0U uy/L
3453  1,2Di U /L
4566 1,3Di 100 oL
34571 1,4-Dichiorchenere 10U /L
363l 3,3 -Dichlorcenzidine U /L
39380 Dielddn 100U /L
A D 100 o
31l g:mwfl-ﬂlmtmtohme WU /L
Wk oo tere 10 /3
U
34361 E!m’ﬂ v W/l
Catined = ———a———e

B Sciew g e

istteimnoftmormrecﬂ:emﬁnaﬂas

J - Estimeted valie
K - Achal valie is known to be less than valie qiven

L~ Atinl vahe is known

N - Not analyaedt for this

U - Material

N/A - Mot gplicahle MR -~ Mot requested

vas analyzed for bt not

to be greater than valle given
; apard ‘
T - Vale mported is less than the practice

iation linit

4



1-CCT-1990 12:30:42

Cort. from previcus pege for Saple Number: 90-8P-18-03-02  Analysis id: WBWA

34356
34351
3939
34366
34376
34381

Erbsulfan-11

R B EEEEEEEEEEEELHEREEEEERBREEES
caaddaaacaaaadagaacaaaaaaaaRacaccacad

A - Valte meported is the mean of two or nom determinations

E - Scientific retation

J ~ Estimated vale

K - Actiel valie is known to ke less then valie given
L~ Atnl valie is known to ke greater than vahie given
N - Net analyzed for this

T - Valie ehorted 15 1688 than the practice

U - Material was analyzed for but not

N/A - Net appliceble

R

Nt

:arion Lim
; The valte reported is the mimimm detection limit



Lo L3 LadIGE Y DEClILi - Al e LIALS&Y LAl OIEEC

sample Source: _Monsante River Ouwtfall ~ sampls Collection: Date_A-17:9CTime [0S

Address/City: Pensacola Test Beglnning: Date_4.1R.%c Time_B: 30
County:  Escavrbia Test Endling: Date Q. 20.90Time_ RO
Contact/District: Test Organism: { e «iodaghnia debia
NPOES Permit #: __ Outfall #: _©o | Life Stage/Age: neonate
i t Cal :
Test Number: _|__of & Test Type: Screening | Definitive nstriment Callbrations
. . pH DO Cond Temp
Static | Static Renswal | Flow-through

Ohr7@7 9¢ 9 %.‘5@2&%1307@;’3-5 -
24hr 1€ 90 9.9 @220 1350€ 33,3 -
48hr7€77 9€q  3.86.52.013500 53,23 232023 3

Remarks: R

\f viaels uwseed Hor Pqﬁ.‘\mfk(_‘;

15

Number Live PO {mg/) pH Temp. ("C}) Cond. (pmhosg/cm)
Conc. |Chamber#) 0 | 24 | 48 J 0 [ 20 Jd48 | o | 24 | 48 | 0 | 2a | 48 | 0 | 24 | 48
Corrtre | 5 |5 15171 8g]a7]8old ] [ad4]it [m.0laws P37 20
x 51513 2% -
m = 5 S'
" 51513
100%e 51515 7 {31i.7] #xl1.5]1.a]20% a1 5]a1{327 331
y 5 | 5]S 2.2
' 5 1515

Moasured/Loaded by Awm ApC ) v m\ﬂ\ SACFsMe MM ST SME AWM < Y S Jawm ]| 5me
Recorded by: oM S oM T L | 2o [swe [EMU] CAY] s KL 1A Tome [kme b\

thvestigators’ Signatures Water-quality Porametors
.'_'S%@_.‘ NC Q9 ina .- Wall Water | Cond. Water | Sample | Methad | Measured by
MM \ d : Fieid Tot. Resid. Ci2
N RA .
: ] : Lab Tat. Rasid. Cl2 O Heed | dam

Alkalinity: — y\g 04 VT HACH (enaC RIA

Mardness: {= | v A Sk [HACH [SME LT3
Total ©  onia; )

Ammonia meter slope:




DER Biology Section — Acute L.. —-ench Sheet

Sample Source: Mensarnk R. outfald & e Collaction: Dato G4 1 0 Time_10 S©
Addreas/Clty: - Test Beginning: Date Q-2 910Time_4 3 0
County: Tast Endlng: Date 320 -0 Timg_3 3O
Contact/District: Tost Organism: __ N, lgedsi
NPOES Permilt #: Outfall #: _ O | Llte Stage/Age: & day,
Test Number: _S% of _5%  Tost Type: Screening | Definitiva " InatDn:)mont Calibn:;l::s: To
Static | Static Renewal | Flow-through b - mp
Remarks: ohr '
24 hr
48 hr
Number Live DO (mgA) pH Tomp. ("C) Cond. {pmhosicm)
Cone, | Chamber#| 0 24 | 48 | 0 24 | 48 0 24 | 48 | © 24 | 48 | o 24 | 48
Contrelt 194 SIS 15 1#3 3283 F3[1.e]R.01308 | 2t.an. 24 937 238
“ K4 1515 | 5 1Feig3|g.1]14]1.2]g0 23¢6] 1239
100’ | 174 515 [ 5 114]1g.0(scl 237313104 andan] 390 390
AN i 515 | 51%913.adg3]l 431173 339 394

Measured/Loaded by: [ RTH SMAC S [BRAUICIAC |t Pt | St [omne | 5wl |5 mokec S

, Aecorded by: Jopal [SMAGSWERTI LB | LRJEIHI L | LEAIRTH LB | LAIRTH (P
Investigators’ Signatures Water-quallty Parameters
M Y’Y'\CL,QM Well Water | Cond, Wataer | Sample | Method | Measured by

Fleld Tot. Resid. Ck
Lab Tot. Resld. Cl2: &
Alkalinity:

Hardness:

Total Ammonia;

0 wocy | Awim

Y W/\ |




Sample Source:

s ) L A

Ll S

Address/Clty:

County: A B
Contact/District:

NPDES Permit #: >

Test Number: | of &

Remarks:

Test Type: Scraening | Definitive
Static | Static Renewal | Flow-through

hea rar—y vials tsed Lo ?ﬁ‘rf\w&'ﬁ-kﬁs

Outfall #: CO 2

A —“-.J:-"—"\-‘FJ

S e W CmAd W et m b N

Mo nsante  Nor+in Dide b Sample Collection: Date_3:47-49 Time__ [0S

- Tast Boglinning: Date 1% O Time_ 830
Test Ending: Date Q- 20.90 Time G’BCJ

Test Organism: eCio ny
Life Stage/Age: ne ornate
Instrument Callbrations:
pH Do Cond Temp.
Ohr 767 €9 g @z2.0 1>07 @335 -—

247 989 ¢ g@32,0 VA58 32.3

48hr 767499 RRLE22.0 1250023.3 22.0853.3

Number Live DO {mgil) pH Temp. {°C) Cond, {pmhas/cm)
Cone. Chamber #] 0 24 48 ¢ 24 48 0 4 48 1] 24 48 0 24 48
Contepi 5158 g [1a[31]8.5140][2.1%3]a2.0/20221.00225 34
\ 515 |5
Y 5 |4 1Y
“ 51515
100 Ya 51 51§ |7.a09.9 lg.ub ] o sl oo laialan,ofs“x EX
" 5| s[5 Jer 0077 ay L3
o s Wbl 6
b Sl b ] ——
Measured/Loaded by ldwm J__G) m}_/ Ao me I)(W Siud e AWM pa it Al Amt
Rocordod by: [Sm¢] 1.&) [m rwu oy Lome J PRI cafome oy [ Lo [smefeme S
lnvolllgn(on Signatures Watar-quallty Paramotaers '
e T (VY CLy e Wall Water | Gond, Water Sample | Method | Measured by

Field Tot. Rasid. Cle:
Lab Tot, Resid. Clz:

O IHAcy | Pwpn
Alkalinity: 1t g 1 Qq 25 |HacH sme R4
Hardness: ) o | 13 24 [ HACH | STER TH
Total Ammenia;

Ammonia meter slope':




Bivascay Eanch Sheet

DER Biology Section
8ample Saurce: (WA=l §aw-£-€: ANioeth O . Sampla Coligctiom Date 4-47-90 Time_1© 39
Address/City: Test Beginning: Data U-1¢ 10 Time_ 830
County: Tast Ending: Data G - Jo-GoTime _E.30
ContactDistrict: . Tost Orgenism: K. l@els:
NPDES Permit #: outtatiy: _©Q2. . LHeStageidge: _ 23 oy
Tegt Number: =1 of -  Toat Type: Screening | Definitive _ Instru@ent Callbrations:
Static | Statio Renewe! | Flow-through pH 0o Cond Tomp
Remarks: Ohr _
24 hr
48 hr
Number Live 00 {mg/) pH Tamp. {"C) Cond, {pmhosicm)
Conc. | Chamber#| 0 24 | 8 | 0 24 |48 | O 24 | 48] ¢ | 24 [ 48 [ o 24 | 48
Caontre |l dHame as :
N \ col A
\oo% | 39 515 [ 5 lig.bl3 |3.015. .36, T 3320 210020293 Gu
t © 15155 |es5in1819]5Hed |47 X 43

Measured/Loaded by: |'RyH| St | me] s mame [one [Sme [Sme| onmclame [smelopefsme i
Recarded by: | SIS |ame s L | LRIRTH LB | plesk| LB Lalaem b

Water-quality Parameters

Investigators' Signatures
' Sampte | Mathod | Measured by

[

‘Well Water | Cond. Water

Fiald Tot. Resid. Clz: §
Lab Tot. Resid. Clz: f
Alkalinity:

Hardness:

Total Ammonla:

0 luped | fgen

Armmnnia ratar cless:



Macroinvertebrate taxa list for Monsanto Chemical Company, Escambia County,
Florida, collected via Hester-Dendy samplers above and below the discharge on
October 25,1990 and November 5, 1990, respectively.

Control Site Test Site
Decapoda
Callinectes sapidus -
Rhithropanopeus harrisii -
Diptera
Ablabesmyia idei
Ablabesmyia parajanta grp.
Cladotanytarsus sp.
Cricotopus/Orthocladius grp. sp.
Dicrotendipes modestus
Dicrotendipes neomodestus
Nanocladius alternatherae
Nanocladius distinctus
Nilothauma bicornus
Parachironomus sp.
Polypedilum convictum grp.
Undetermined dipteran pupae
Simulium sp.
Tanytarsus sp.
Tribelos fuscicorne
Ephemeroptera
Baetis intercalaris
Caenis diminuta
Stenonema mexicanum integrum
Hirudinea
Helobdella elongata
Malacostraca
Gammarus sp.
Grandidierella bonnieroides
Hyalella azteca
Palaemonetes paludosus
Odonata
Ischnura sp.
Neurocordulia molesta +
Oligochaeta
Nais elinguis + -
Slavina appendiculata + -
Pelecypoda
Undetermined mytillid sp. - +
Polychaeta
Laeonereis culvert
Trichoptera
Cyrnellus fraternus
Hydropsyche sp.
Hydroptila sp.
Macronema carolina
Oecetis cinerascens
QOecelis sp.

+ +

I+ + 1 + +

L+ L+ L+

+ 4+ 4+ 4+t F A

+ o+ 4+ 4+
| | +

I + | +
+ + + +

i
+

|
+

+ 4+ ++ ++
z

Total 28 17



Macroinvertebrate taxa list for Monsanto Chemical Company, Escambia County,
Florida, collected via timed qualitative methods (dip net, etc.) above and below the
discharge on September 17,1990,

Control Site Test Site

Coleoptera

Berosus sp. + -
Macronychus glabratus +

Decopoda

Rhithropanopeus harrisii — +
Diptera

Ablabesmyia parajania
Chironomini Genus B Johannsen
Cricotopus/Orthocladius grp. sp.
Cryptotendipes sp.

Dicrotendipes modestus
Dicrotendipes nervosus
Palpomyia grp. sp.

Polypedilum halterale grp.
Polypedilum illinoense
Pseudochironomus fulviventris
Pseudochironomus sp.
Stictochironomus devinctus
Tanytarsus sp.
Ephemeroptera

Baetis ephipppatus

Centroptilum viridocularis
Gastropoda

Undetermined hydrobiid + -
Physella heterostropha pomila - +
Malacostraca

Grandidierella bonnieroides - +
Hyalella aziteca _
Palaemonetes paludosus + +
Odonata

Enallagma sp.

Oligochaeta

Eclipidrilus palustris

Limnodrilus hoffmeisteri

Undetermined lumbriculid sp.
Undetermined tubificid w/o capilliform setae
Pelecypoda

Corbicula manilensis

Undetermined mytillid sp.

Trichoptera

Cheumatopsyche sp. + -
QOecetis sp. + -

+4++++F++ A+
|

+ +
|

+ +
{ i

| + + +
|

I+
+ |

Total 27 7



Department of Environmental Regulation
Results of Fifth Year Inspections

Discharger: Monsanto Company
County: Escambia
NPDES Number: FL00902488

State Permit Expiration Date: April 1, 1991

Toxics Sampling Inspection (XSI)
Date Sampled: September 17,1991

Results: No priority organic pollutants detected. 58 ug/l of zinc was
found at the 002 outfall. This level may be chronically toxic.

@f)mpliance Eiomonitoring Tnspection (CB_f)

Date Sampled: September 17,1990
Results: Neither Outfall 001 nor 002 was acutely toxic to C. Dubia or
N. leedsi.

Tmpact Bioassessment Inspection (IB1)
Date Sampled: September 17, October 25, and November 5,190

Results: Macroinvertebrate community downstream of Monsanto
appeared stressed compared to upstream site. This may
have been partially due to the proximity of the downstream
station to estuarine conditions. Further testing appears
warrented.

Water Quality inspection (wWQD
Date Sampled:
Results:

These fifth year inspections provide the necessary information to evaluate the
facility’s impact on its receiving waters and to provide specific recommendations
for renewal.






