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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Potash Corporation of Saskatchewan
County: Hamilton
NPDES Number: FLO0O0065S
State Permit Expiration Date: 5/28/2002
Toxics Sampling Inspection (XSI)
Date Sampled: 17 November 1997
Results: No pesticides or organic pollutants were detected in the effluent. Effluent

metals complied with Class III water quality standards.

Compliance Biomonitoring Inspection (CBI)"
Date Sampled: 17 November 1997

Results: The effluent was not acutely toxic to the invertebrate, Ceriodaphnia dubia,
or to the fish, Cyprinella leedsi.

Tmpact Bloassessment Inspection (IBI)
Date Sampled: 10 November 1997

Results: The periphyton community at test site 1 did not appear to be negatively
affected by the discharge. However, the phytoplankton at test site 1 (and test site 2 to a far lesser
degree) exhibited symptoms of cultural eutrophication. Algal density at test site 1 was
approximately two orders of magnitude higher than the control site, and chlorophyll a at test site 1
(28.7 pg/L) was higher than the values found in 90% of other Florida streams. This is interpreted
to be a violation of Rule 62-302.530(48)(b) FAC, imbalances of aquatic flora or fauna. Several
measures of macroinvertebrate community health indicated degradation associated with the Swift
Creek discharge. The Shannon-Weaver Diversity Index decreased from 3.6 at the control site to
2.6 ai test site 1 (a 28% reduction) which is a violation of the biological integrity criterion (Rule
62.302.530(11) FAC). Consistent with previous biological assessments in Swift Creek, pollution
sensitive mayflies were virtually eliminated at test site 1.

Water Quality Inspection (WQI)
Date Sampled: 17 November 1997

Results: Fecal and total coliforms complied with Class 111 water quality standards at
all sites. Extreme nutrient enrichment was observed at test site 1 (Swift Creek), where the
phosphorus and nitrogen concentrations were greater than those found in 90% to 95% of other
Florida streams. The AGP at test site 1 (65.5 mg dry wt/L) greatly exceeded the 5 mg dry wt/L
“problem threshold” for freshwater systems. AGP at test site 2 (Hunter Creek = 7.5 mg dry wt/L)
somewhat exceeded the “problem threshold”.

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




Introduction

The Potash Corporation of
Saskatchewan (PCS) - Suwannee
River Chemical Complex {(formerly
Occidental Chemical Corporation)
operates two large phosphate min-
ing and fertilizer manufacturing
complexes in Hamilton County,
Florida, near the town of White
Springs {(see maps in Appendix).
The company mines phosphate rock
and preduces liquid and granular
fertilizers, and animal feeds.

The subject of this investiga-
tion, the Suwannee River Chemi-
cal Complex, includes a process-
water treatment area, gypsum
stacks, cooling ponds, and associat-
ed process-water recirculation sys-
tems with 4.32 MGD (design capac-
ity) emergency wastewater treat-
ment facility. This facility provides
for two-stage pH adjustment (with
settling) and a contaminated non-
process water retention system,
Treated (double limed) process wa-
ter and contaminated process wa-
ter is discharged into the Class 111
Swift Creek (at in-stream sampling
peint 001) and eventually enters
the Suwannee River, which is des-
ignated as an Outstanding Florida
Water. Discharge of the treated
process water occurs during ex-
treme rainfall events.

The Suwannee River Mine con-
gists of mining and beneficiation
operations which include a phos-
phatic-clays settling system with
recirculation to the mine’s hydrau-
lic system. Excess mining waters
are accumulated primarily from
rainfall events and discharged into
Swift Creek and the Class IIT Hunt-
er Creek (in-stream sampling point
002} which also flows into the Su-
wannee River.

Permit limits for outfall 001-4
{combined discharge from outfalls
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001-2, 001-7, 001-8, 001-9, and 001-
17) to Swift Creek and outfall 002-
2 to Hunter Creek are listed in the
Facility Summary in theAppendix.
Limits for the individual outfalls
that combine to form outfall 001-4
are also included. Past monthly
operating reports list the following
violation:. in October and Decem-
ber, 1996, as well as in March and
April, 1997, there were violations
of chronic freshwater toxicity stan-
dards. There were alse pH limit
violations in January, March, and
May, 1997, attributed to swamp
drainage intc the system. This con-
clusion was supported by evalua-
tion of pH results from upstream
samples.

PCS has been conducting
quarterly biological integrity sam-
pling since the end of 1992, The
Shannon-Weaver Index data indi-
cate the sites have consistently
been above the minimum standard
{75% of background).

Methods

The focus of this investigation
was to evaluate the discharger’s
effects on the receiving waters. A
comparison of biological communi-
ty health was made between a con-
trol site (located in Deep Creek, 30
to 50 meters east of Old River
Road), test site 1 (the sampling
point in Swift Creek specified by the
permit, downstream of the mine),
and test site 2 (located in Hunter
Creek, 65 to 100 meters upstream
of the bridge on County Road 135)
(see maps in Appendix). Conditions
at test site 1 represent the com-
hined influences of the Suwannee
River Chemical Complex and the
Suwannee River Mine, Water from
this location is considered to be “ef-
fluent” as well as “test site 1” sam-

ples. Test site 2 samples mclude
runcff from the Suwannee River
Mine. A habitat assessment was
performed in situ to establish com-
parability between sites, Supple-
mental physical/chemical data were
also collected at the effluent and
gtudy sites. The effluent was ana-
Iyzed for metals and for organic con-
stituents (bage-neutral and acid
extractables). Additionally, nutri-
ent analyses were performed on the
samples from control and test sites.
Effluent nutrient samples were not
collected. All water chemistry and
effluent samples were collected on
November 17,1997, Methods used
for all chemical analyses are on file
atthe DEP Central Chemistry Lab-
cratory in Tallahassee.

Acute toxicity bioassays, using
the water flea, Ceriodaphnia dubia,
and the fish, Cyprinella leedsi, as
test organisms, were performed on
an effluent sample. Benthic mac-
roinvertebrate communities were
evaluated at control and test sites.
Invertebrates were collected from
multiple substrates (e.g., snags, leaf
packs, vegetation) on November 10,
1997, by using discrete dip-net
sweeps. Additional invertebrate
collections were accomplished on
the same day using Hester-Dendy
multiplate samplers, which had
been incubated for 28 days. Per-
iphyton were sampled on Novem-
ber 10, 1997, at control and test
sites by collecting glass microscope
slides that had been incubated in a
standard periphytometer for 28
days. Periphyton racks and Hes-
ter-Dendy samplers were vandal-
ized at test site 2. Chlorophyll ¢
was determined for periphyton
communities, Bacterial popula-
tions were analyzed for total and
fecal coliforms following the meth-
ods of APHA, Algal Growth Poten-
tial (AGP) tests, used Selenastrium
capricornutum as the test organ-
ism,
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Explanation of Measurements
of Community Health

Several different measure-
ments of macroinvertebrate and
algal community health have been
employed to determine the effects
of a discharge. These are briefly
discussed here.

Taxa richness: Stress tends to
reduce the number of different
types of organisms present in a sys-
tem, although moderate nutrient
enrichment may sometimes be cor-
related with increased algal taxa
richness,

Shannon-Weaver diversity:
This index is specified in the Flori-
da Administrative Code as a mea-
gure of biological integrity. Low
diversity scores are undesirable.
They represent conditions where
only a few organisms are abundant,
to the exclusion of other taxa.

The Florida Index: Some or-
ganisms become rare or absent as
the intensity or duration of distur-
bance increages. The Florida Index,
asgigns points to stream-dwelling
macroinvertebrates based on their
sensitivity to pollution {see Ross
1990). A site with a high Florida
Index score is considered healthy.

Ephemeroptera/Piecoptera/Tri-
choptera (EPT) Index: This index
is the sum of the number of EPT
taxa present. Higher EPT values
are associated with healthier sys-
tems.

Community structure: Sub-
stantial shifts in proportions of
major groups of organisms, com-
pared to control conditions, may
indicate degradation.

Algal biomass: High algal bie-
mass (algal density or chlorophyll
a) implies nutrient stress. A de-
creased diatom to blue-green algae

ratic (calculated by dividing the
number of individuals in the Bacil-
lariophyta by the number of indi-
viduals in the Bacillariophyta +
Cyanophyta} is often indicative of
nutrient enriched conditions in
flowing streams,

Functional Feeding Groups:
Disturbance can shift the feeding
strategies of invertebrates. In Flor-
ida, for example, pollution may be
responsible for reducing the num-
bers of filter-feeders (FDEP 1994)
and shredders (EA Engineering
1994}

The Stream Condition Index
{SCI):. The SCI is a composite mac-
roinvertebrate metric (Barbour ef
al. 1996) developed for Florida. The
SCI assigns points to a variety of
parameters, depending on how
closely each parameter approaches
an expected control condition (see
SCI calculation table in Appendix).

For graphical purposes, the per-
cent differences between the control
and test sites involving the num-
ber of taxa, the diversity index, the
Florida Index, the EPT Index, the
% filter-feeders, are measured as
the control site minus test site di-
vided by the control site. The per-
cent differences between sites in-
volving algal density, chlorophyll ¢,
and aigal growth potential are mea-
sured as the test site minus control
site divided by the control site.

The following personnel were
involved in this investigation: Tim
MecKelvey and Pat O’Connor (DEP
Northeast District) and Lyn Bur-
ton, Jennifer Eichelberger, Ken
Espy, Marshall Faircloth, Russel
Frydenborg, Joy Jackson, Scott
Lashbrook, Elizabeth Miller, Ura-
nia Quintana, Johnny Richardson,
Lisa Tamburello, David Whiting,
Vicki Whiting, and Steve Wolfe
(DEP Central Biology Laboratory in
Tallahassee). The report was re-

viewed by the Point Source Stud-
ies Review Committee, consisting of
Wayne Magley, Jan Mandrup-
Poulsen, and Michael Tanski, as
well as District representatives.

Results and Discussion

The habitat quality was “opti-
mal” at all three study sites, with
143 points at the control site, 135
points at test site 1, and 127 points
at test site 2 (see Habitat Assess-
ment Field Data Sheets in Appen-
dix). These scores indicated that
each site had adequate in-stream
gubstrate and water velocity for
macroinvertebrate success.

Dissolved-oxygen concentra-
tions at the control site and test site
2 were similar (8.9 mg/L and 8.6
mg/L, respectively), and somewhat
lower at test site 1 (6.8 mg/L) (Ta-
ble 1}, Water at the control site was
very acidic (3.8 SU), but at or near
neutral at both test sites (7.0 SU
and 7.2 8U). The conductivity was
much higher at test site 1 (447 um-
hos/cm) than at the control site (85
pmhos/cm), or test site 2 (191um-
hos/em). The temperature was low-
et at the control site (12.3°C) than
either test site 1 (17.7°C), or test
site 2 (15.2°C). The turbidity in-
creased from 1.1 NTU at the con-
trol site, to 6.3 NTU at test site 1,
and 12.1 NTU at test site 2.

No organic constituents were
detected in the effluent.

Aluminum, iron, copper, lead,
and cadmium were detected in the
effluent at levels that complied with
Class III water quality standards
{Table 1).

The effluent sample was not
acutely toxic to the fish, Cyprinella
leedsi, or the water flea, Cerioduph-
nia dubia.
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Table 1. Effluent permit limits and summary of chemistry data.

Potash Corporatin of Effluent Effluent Con- Test Site 1 | Test Site 2
Saskatchew an Limits Sample tro} (11/ 10/ 97) (11/10/97)
(11/197/97)

| Organic Constituents (ug/L)

None detected |

M etal 5 (ng/L)

Aluminum < 1500 ** 232 - - -
Arsgenic < 50 %% 40 U - -

Cadmium < 1.5 ** ¢ 0.03 I - -

Chromium < 281.1 **¢ 10 U - - -
Copper < 16,3 **¢ 0.7 1 ~ - -
Iron < 1,000 ** 88 - - -
Lead £5.] ®*¢ 021 - - -
Mercury <0012 ** 0,10 U - - -
Nickel <216.3 ** ¢ 7 U - - -
Selenium < 5,0 ** 50 U - - -
Silver < 0.07 ** 0.05 U - - -
Zinc _ £ 145.5 ** ¢ 10 U - - -
Nutrients (mg/L)

Ortho-phosphate - 0.12 1.7 0,12
Total phosphorus 105 * - 0.15 2.0 0.18
Ammonia Report 1.47 0.023 A 1.1 0.023
Unionized ammonia Report 0.0037

Nitrate+Nitrite - 0.005 I (.93 0.069
TEN - 1.0 2.1 0.70
Total Nitrogen Report - 1.003 3.03 0,77
Total Fluoride 75 * - - - -
General Phys-Chem Param eters

Habitat Assesament - 143 135 127
D.O. (mg/L) <5.0% 7.5 8.9 6.8 8.6
pH (SU) 5.0-9.5 * 6.9 3.8 7.0 7.2
Conductivity (pmhos/cm) < 12750 % 422 85 447 191
Temperature (°C) 15.4 12.3 17.7 15.2
Tot. Suspended Solids (mg/L) 150 - - - -
Flow (MGD) Report - - - -
Turbidity (NTU) 31.0* 1.1 6.3 12.1
Hardness (mg CaCQy) - 145.3 - - -
AGP (mg dry wt/'L) - - 0.3 65.5 7.5
Toxicity - :

Bioassay Fish Non toxic - - - -
Bioassay Invertebrate Non toxie - - - -
Microbiology (# organisms/100 mL) :
Fecal Coliforms - - 114) 87 450
Total Coliforms - - 490 370 700 A

* Permitlimit- Reflects one-time grab event

*% Class III water quality standard

¢ - Value is calculated based on hardness
A - Value reported is the mean of two or more determination
I - Value reported is less than the minimum quantitation limit, and greater than or

equal to the minimum detection limit
U - Material analyzed for but not detected; value reported is the minimum detection limit




Fecal and total coliform counts
complied with Class III water qual-
ity standards (Table 1),

Although somewhat improved
from past FDEP inspections (FDEP
1995), extreme nutrient enrich-
ment was nevertheless detected in
Swift Creek (Test Site 1) (Table 1),
While total phosphorus concentra-
tioris at the control site and test site
2 were similar (0.15 mg/L and 0.18
mg/L, respectively), total phospho-
rus was significantly higher at test
site 1 (2.0 mg/L). Similarly, the
ortho-phosphate concentration at
test site 1 (1.7 mg/L) was signifi-
cantly higher than the control site
or test site 2 (both were 0.12 mg/
L). The nitrate+nitrite concentra-
tion increased from 0.005 mg/l: at
the control site to 0.93 mg/L at test
site 1 and 0.069 mg/l: at test site 2.
Ammonia was 0.023 mg/L at both
the control site and test site 2, but
increased substantially at test site
1(1.1 mg/L), TKN at test site 1 (2.1
myg/L) was again higher than either
the control site (1.0 mg/L) or test
site 2 (0,70 mg/L). All of the nutri-
ent concentrations at test site 1
were greater than those found in
90% to 95% of other Florida streams
(see Typical Values for Selected
Parameters in Florida Waters in
Appendix).

The Algal Growth Potential
(AGP) at test site 2 (7.5 mg dry wt/
L} was somewhat higher than the
5 mg dry wt/L “problem threshold”
(Raschke and Schultz 1987), while
AGP at test site 1 was extremely
elevated (65.5 mg dry wt/L). AGP
at the control site was typical for
unenriched streams (0.3 mg dry
wt/L).

The periphyton racks were van-
dalized at test site 2, therefore com-
parisons will only be made between
the control site and test site 1 (Swift

Creek). Most measures of per-
iphyton community health did
not indicate any degradation at
test gite 1 (Table 2). Taxa rich-
ness, diversity, and algal densi-
ty were similar at both sites. The
high percentage of difference in
chlorophyll ¢ between the two
sites is an artifact of the small
values being compared, While
periphyton chlorophyll ¢ at test
site 1 was below the detection
limit, the chlorephyll value of the
control site 1 was slightly high-
er at 0.57 ng/L. Apparently, fac-
tors such as water velocity or
light penetration helped delay
the near-field effects of the ex-
cessive nutrients in Swift Creek.
This does not preclude the pos-
sibility of eutrophication from oc-
curring further downstream in
the Suwannee River.

In contrast to the periphyton
results, the phytoplankton data
showed some large differences
between the control site and test
site 1 (Figure 1). Phytoplankton
was depauperate at the control
gite, as would be expected of a
swiftly flowing stream (velocity
here was 1 m/s). In comparison
to both test sites, the control site
had low taxa richness, algal den-
sity, and diversity. Algal densi-
ty at test site 2 (486 cells/mL)
was higher than the control site
(88 cells/mL). Algal density at
test site 1 (6,026 cell/mL) was
approximately two orders of
magnitude higher than the con-
trol site, and chlorophyll & at test
site 1 (28.7 ug/L) was higher
than the values found in 90% of
other Florida streams. This is
interpreted as a viclation of Rule
62-302.530(48Xb) FAC, imbal-
ances of aquatic flera or fauna.

Several measures of macro-
invertebrate community health

indicated degradation associated with
the Swift Creek discharge. The Sh-
annon-Weaver Diversity Index de-
creased from 3.6 at the control site to
2.6 at test site 1 (a 28% reduction)
which is a violation of the biological
integrity criterion (Rule
62.302.530(11) FAC).

Consistent with previous biologi-
cal assessments in Swift Creek (FDEP
1995), pollution-sensitive mayflies
were virtually eliminated at test site
1. Test site 1 was dominated by the
pollution-tolerant midge, Polypedilum
convictum group (56% of the total com-
munity}, and test site 2 was dominat-
ed by the equally tolerant amphipod,
Hyalella azteca (with a 34% contribu-
tion). The SCI score at the control site
(31 points) placed it in the “excellent”
category, while SCI scores at test site
1(25 points) and test site 2 (23 points)
were "good” (see SCI worksheet in Ap-
pendix).

Conclusions

Water at the conlrol site was very
acidic (3.8 SU) but, at or near neutral
at hoth test sites.

No organic constituents were de-
tected in the effluent sample. Metals
in the effluent complied with Class IT1
water quality standards. The efflu-
ent was not acutely toxic to the fish,
Cyprinella leedsi, or the water flea,
Ceriodaphnia dubia. Total and fecal
coliforms complied with Class I1I wa-
ter quality standards.

Although somewhat improved
frem past FDEP inspections extreme
nutrient enrichment was nevertheless
detected in Swift Creek (Test Site 1),
where both phosphorus and nitrogen
concentrations were greater than
those found in 90% to 95% of other
Florida streams. The AGP at test site
1(65.5 mg dry wt/L) reflected the high *



Table 2. Major characteristics of macroinvertebrate community structure of control
and test sites.

[Potash Corporation of Control Test Site 1 Test Site 2
Saskatchewan

M acroinvertebrate Qualitative

Number of Taxa 29 34 21
Florida Index 21 16 6
SCI 31 25 23
EPT Index 10 3 6
% DominantTaxon 2] 32 32
Community Composition

% Amphipoda 1 14 35
% Coleoptera 10 9 29
% Diptera ' 22 64 11
% Ephemeraptera 26 1 12
% Qdonata 1 1 1
% Oligochaeta 0.0 4 0.0
% Trichoptera 36 5 4]
% Other 5 2 2
Functional Feeding Groups :

% Burrowing Deposit Feeders 0.0 4 0.0
% Predators/Carnivores 12 15 3
% Scavengers 2 0.0 2
% Shredders 15 28 17
% Scrapers 17 6 20
% Surface Deposit Feeders 30 36 40
% Suspension Feeders 21 10 15
% Unknown 3 1 3
M acroinvertebrate Hester -Dendy : '

Number of Taxa | 33 3l -
Shannon-W eaver Diversity 3.6 2.6 -
Flarida Index 19 12 -
EPT Index 7 7

% Dominant taxa 39 57

Community Composition

% Amphipoda 1 2 -
% Coleoptera 3 3 -
% Diptera 40 79 -
% Ephem eroptera 39 0.0 -
% Odonata 1 0.0 -
% Oligochaeta 0.0 1 -
% Trichoptera 15 15 -
Functional Feeding Groups

% Predators 12 4 -
% Shredders 7 32 -
% Scrapers 22 2 -
% Surface Deposit Feeders 38 38 -
% Suspension Feeders 20 20 -
% Unknown 1 4 -
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levels of nutrients present and
greatly exceeded the 5 mg dry wt/L
“problem threshold” for freshwater
systems. AGP at test site 2(7.5 mg
dry wt/L.) somewhat exceeded the
“problem threshold”. As the water
in Swift Creek (test site 1) is com-
posed primarily of PCS effluent
{consistent with FDEP biological
assessments in 1992 and 1995), it
is apparent the facility is the major
source of these nutrients.

The periphyton community at
test site 1 did not appear negative-
ly affected by the discharge. How-
ever, the phytoplankton at test site
1 (and test site 2 to a far lesser de-
gree) exhibited symptoms of cultur-
al eutrophication. Algal density at
test site 1 was approximately two
orders of magnitude higher than
the control site, and chiorophyll a
at test site 1 (28.7 ug/L} was higher
than the values found in 90% of oth-
er Florida streams. This is inter-
preted as a violation of Rule 62-
302.530(48)(b) FAC, imbalances of
aquatic flora or fauna.

Several measures of macroin-
vertebrate community health indi-
cated degradation associated with
the Swift Creek discharge. The
Shannon-Weaver Diversity Index
decreased from 3.6 at the control
site to 2.6 at test site 1 (a 28% re-
duction) which is a violation of the
biological integrity criterion (Rule
62.302.530(11) FAC). Consistent
with previous biological assess-
ments in Swift Creek, pollution sen-
sitive mayflies were virtually elim-
inated at test site 1.
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Typical Values for Selected Parameters in Florida Waters

Adapted from Joe Hand, FDER, personal communication, 1991
(data was collected between 1980 and 1989)

Percentile Distribution

Phytoplankton Chlorophyll o (ug/l), Perip
Taxa richness and diversity values are for macroinverte

Turbidity (NTU),

hyton IChlorophyll a (mg/m?2), Nutrients (mg/L},
brates

| Parameter I5%|10%|20%|30%|40%|50%|60%|70%|80%l90%]95%|
STREAMS

(1617 stations)

Phytoplankton

Chlorophyll a .22 0,52 0.94 1.60 3.02 4.63 6.72 987 14.68| 27.35] 48.70
Periphyton .
Chlorophyll e 031 o043 077] 104] 216] 294] 645| 10.51] t7.00] 39.51]| 60.85
H-D Diversity 0.84 2.12 2.48 2.74 2.88 3.09 3.25 3.40 3.52 376 3.90
Qualitative Taxa

Richness 00l 12.00! 17.00]1 2000| 22.00] 24.50] 26.00] 28.00| 31.00 37.00] 53.00
H-D Taxa

Richness 6.00 6.50 900! t1.50] 13.00] 15.00f 17.00] 21.50] 26.00] 29.00[ 32.00
TKN 0.30] 0.39 (.56 0.73 0.87 1.00 1.11 1.26 1.49 1.93 2.80
Ammonia 0.02 0.02 0.04 0.05 (.06 0.08 0.11 0.14 0,20 (.34 0.60
NO2-NO3 0.01 0.01 0.03 0.05 0.07 0.10 0.14 0.20] 0.32 0.64 1.05
Total Phosphorus 0.02 0.03 0.05 0.06] 0.10 0.13 .18 0.25 (.39 0.74 1.51
Ortho Phosphate 0.01 0.01 0.03 0.04 0.05 0.08 0.11 0.17 0.27 0.59 1.37
Turbidity (.60 (.90 1.20 1.45 2.10 2.80 3.60 4.50 6.65] 10451 16.30
LAKES

(477 stations)

Phytoplankton

Chlorophyll a (.80 1.71 2.88 428 1006 13.40] 20.00| 30.10| 47.20| 65.44}113.90
Dredge Diversity 0.71 (.97 1.43 1.74 1.98 2.12 2.21 2.59 2.85 3.15 3.7
Dredge Taxa

Richness 3.00 5.00 6.50 7.00 9.00| 10.00] 11.00] 13.00] 15.00] 17.00] 21.00
TKN 0.36§ 0.49 0.67 0.83 1.08 1.26 1.40 1.51 1.68 2.11 3.46
NH3+NH4 0.01 (.02 0.02 0.03 (.04 0.06 0.08 0.12 0.15 0.21 0.28
NO2-NO3 0.001 0.00] 0011 o0o01] o001 002] 004] 005; 010 0.14f 023
Total Phosphorus 0.01 0.02 0.02 0.03 0.03 0.07 0.09 0.11 0.14 0.23 0.42
Ortho-Phosphate 000 oo0L] oo1| o002] 003] 004] 005] 006] 008] 021] 032
Turbidity 1.00 1.25 1.55 2.05 2.5 4.50 6.45 9.60| 14.10] 26.00} 40.00
ESTUARIES

(690 stations)

Phytoplankton

Chlorophyll « 2.14 3.28 4.49 5.13 6.00 6.93 7.94 960 12.40| 17.601 22.20
Dredge Diversity 1.34 1.53 1.91 2.28 2.56 2.90 3.15 3.59 40%i- 4.53 4,98
Dredge Taxa

Richness 4.00 6.00 900l 11.001 15.00| -18.50] 25.001 35.00| 41.00] 62.00 90.00
TKEN 0.26 0.34 0.42 0.50] 0.59 (.69 0.76 0.82 0.95 1.30 1.49
NH3+NH4 (.01 €.02 (.03 0.04] 005 0.06( 0.08 0.09 0.13 0.22 (.28
NO2-NO3 0.00 0.00} 0.01 0.01 0.01 0.02 0.03 0.05 0.08 0.17 (.23
Total Phosphorus 0.01 0.02 0.06 0.07 0.10 0.11 0.14 0.17 0.23 0.43 (.59
Ortho-Phosphate 0.01 0.02 .03 0.04 0.04 0.05 0.07 .09 0.12 0.21 0.44
Turbidity 350] 4.00] 4.50] 505] s540] 560 630] 680 8.00j 1i.40 11.75
Units:
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State of Florida
Department of Environmental Protection
Facility Summary

Facility Name: Potash Corporation of Prepared By: Tercsa Valdespino Date: 11/7/97
Saslkatchewan (PCS) - Suwannce River Mine

| Location: (See Attached Map) [ County; 24 - Hamilton l District: Northeast
Federal Permit No.: FLO0OG0655 | State GMS #: 3124P00081 Facility Type: Industrial
Expiration Date: 5/28/02 State Expiration Date: 5/28/02

Function of Facility: Mining activities producing phosphatic fertilizers, superphosphoric acid and
associated by-products.

Description of treatment process: The Suwannee River Chemical Complex consists of a process water
treatment arca, gypsum stacks, cooling ponds and associated process water recirculation systems
with 4.32 MGD (design) emergency wastewater treatment facility providing two-stage pH
adjustment and scitling, and a contaminated non-process walcr retention system, Discharge of
treated (double limed) process water and contaminated process water is through outfalls 001-17,
001-8 and to 001-4 Swiflt Creck (in-strcam sampling point 001). Discharge of treated process
water occurs infrequently from extreme rainfall events.

The Suwannee River Mine consists of mining and beneficiation operations which include a
phosphatic clays seitling system with recirculation to the mine’s hydraulic system. Excess
wining waters are accumulated primarity from rainfall events and discharged through 001-7 to
Swilt Creck and through outfall 002-2 to Hunter Creek (in-stream sampling point 002).

Receiving Waters: Swift Creck and Hunter Creck | Classification: Class 111, fresh water
to the Suwannee River (OFW)

Design Flow: rainfall dependent Actual Mean Flow: (From DMR’s of February

1996 to Scptember 1997)

(Design Flow reported is for the outfall structures,) | 10.94 MGD Monthly Average to Swift Creck

6.32 MGD Monthly Average to Hunters Creck

ﬁ)isclmrgc is: Continuous Intermittent Seasonal Rainfall Dependent® Othcrgl

Facility Mixing Zone Details: none

Deseription of outfalls:

001-2, 601-17

Contaminated Non-Process Water, Clean Water Ditch at Chemica! Plant, Cooling
Tower Blowdown, Pump Seal Water and Condensate

001-6, 001-7

(Altman Bay Canal including west diversion ditch when used) Beneficiation Process,
Mine De-Watering and STP Effluent

001-9 Rerouted fow from 001-7 during high flow pericds

001-8 Treated Process Water from miming and beneficiation of phosphate rock,
Coutaminated Non-Process Water, stormwater and treated sanitary wastewater,

00 1-4 Combined discharge from 001-2, 001-17, 001-7, 001-, 001-9 to Swift Creek

002-2 (Spiltway 33) Mining cflluent to Hunter Creek

001 Tnstream Sampling point, Swilt Creck

002 Tustream Sampling point, Hunter Creek at CR 135 Bridge




Effluent Limits:

Paramcter 1-Day Max | 30-Day Average ] Comments
H1-2
Flow Report (MGD) Report (MGD) Continuous at 001-2,
' Daily at 001-17
Total Phosphorus as ¥ 105 (mg/D 35 {mg/l) 24-hr composite
Total Fluoride 75 (mg/l) 25 (mp/l) 24-hour composite
pH 6,0 -9.5 (81)) 6.0 - 9.5 (51 Report min and max
Tolal Nitrogen as N Report (mg/l and Ibs/d) | Report (mg/l and lbs/d)
001-17
Flow Report (MGD) Report (MGD) Continuous at 001-2,
Daity at 601-17
Total Phosphorus as P 1035 (mg/l) 35 (mg/1) 24-hr composite
Total Fluoride 75 (mg/l) 25 (mg/) 24-hour composite
pH -- -- Report min and max
(001-7, 001-9 and 002-2
Flow Report Report Continugus
Total Non-Volatile 25 (mp/) 12 (mg/) 24-hour composite
Non-Filterable Residue
Total Non-Filterable 64 (mg/l) 30 (mp/) 24-hour composite
Residue
Tota) Phosphorus as P S (mg/l) 3 (mg/]) 24-hour composite
pH 6.0 - 2.0 (SU) 6.0 - 9.0 (8U) Report min and max
Turbidity Report -- Grab Sample
(001-8
Flow Report (MGD) Report (MGD) Continuous
Total Phosphorus ag P 105 (mg/l) 35 (mg/l) 24-hour composile
Total Fluoridc 75 (mg/) 25 (mg/l) 24-hour composite
Total Suspended Solids 150 (mg/1) 50 (mg/1) 24-hour composite
Gross Alpha 15 (pCi/l) -- 24-liour composite
Radium 226 & 228 5 (pCi/l) - Analyze if Gross Alpha
is preater than 5 pCi/l
Turbidity Report (NTUY --
001-4
pH 5.0-95 G0 5.0-9,5(8U) Report min and max
001-6
Flow Report (MGD) Report (MGD) Continuous
TSS 150 (mg/1) 50 (mg/1) 24-hour composite
Tolal Phosplhorus as P 105 (mg/l) 35 (mg/) 24-hour composite
pH 6.0 - 9.5 (SU) 6.0-9.5 () Report min and max
Turbidity Report (NTU) -~ 24-hour composite
Fluoride 75 (mg/l) 25 (mg/1) 24-hour composite




Effluent Limits, cont.:

Parameter 1-Day Max 30-Day Average Comments
001
Flow Report Report Calculated
T3S Reporl -- 24-hour composite
Dissolved Oxypen 3.0 {mg/1) minimum 5.0 (/1) minimum Report minimum
Fiuoride 10.0 (mg/l) -- 24-hour composite
Un-ionized Ammonia 0.02 {mg/l) - Calculated
Tonized Ammonia Report(ing/1) - Calculated
Total Ammonia Report (mg/l) - Grab /
Snecific Conductivity 12750 (umhos/cm)y == A-Nour corposike |
pH 6.0 - 8.5 (51) 6.0-8.5 (8 - Report min and max
Temperature Report (deg C) - Grab”
Turbidity 310 (NTU) -~ Grab
Radimm 226 & 228 5.0 (pCi/l) - 24-hour composite
Gross Alpha 15.0 (pCi/) - Z4-hour composite
Total Phosphorus Report {(mg/l and 1bs/d) | Report (mg/] and lbs/d) 24-hour compositc
TKN Report (mg/l) Report (ing/) 24-hour composite
Tolal Nitrogen Report (mg/] and 1bs/d) | Report (mg/l and Ibs/d) 24-hour composite
Biological Integrily Report Quarterly
Chironic Toxicity NOEC=>100% -
02 '
Flow Report Report Calculated
eSS Report == 24-hour comnpositc
Dissolved Oxygen 5.0 (mg/l) minbmum 5.0 (mg/1) minimum Report minimam
Fluoride 10.0 (mg/l) -- 24-hour composite
Un-ionized Ammonia 0.02 (mng/l) - Calculated
lonized Ammonia Report{mg/l) - Calculated
Total Ammonia Report {mg/h -- Grab
Temperature Reporl (deg C) -~ Grab
Turbidily 31.0(NTU) -- Grab
pH 6.0 - 8,5 (SU} 6.0 - 8,5 (SU) Report min and max
Total Pliosphorus Report (mg/l and lbs/d) | Report (mg/l and lbs/d) 24-hour composite
TKN Report (mg/l) Report {(mg/l) 24-hour composite
Total Nitrogen Report (ng/l and lbs/dy | Report (mg/l and lbs/d) 24-hour composite
Biological Integrity Report -~ Quarterly

List permit violations (MOR data) and plant upsets that occurred at the plant within the past ycar:

«  Failing Chronic Freshwater Toxicitics in 10796, 12/96, 3/97 and 4/97 (<100% Efflucat).
« Below pH limits in 1/97, 3/97 and 5/97, although these werc attributed to swamp drainage into their
system and was demonstrated by evaluating results from upstream samples.

inspection.

(75% of background).

Describe previous impact bioassessments, WQBEL’s, and previous or current enforcement actions:
A biological assessment was conducled by August 15, 1994 by the Department during the last fifth-ycar

PCS has been conducting quarterly biological integrity sampling since the end of 1992. Their Shannon-
Weaver index data indicates that the sites have consistently achicved results above the minimum standard

F&tlditional Information; nonc.




STATE OF FLORIDA % F\{I—{

DEPARTMENT OF ENVIRONMENTAL PROTECTION
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (1o

SURMITT MG AGE ROY COOE SO%¢ STORET STATION MUMBER: | DATE palvyy | Taue AECEIVING BODY DF WATER;

SUBMITTING AGENCY NAMEL M2 | 7y n 10043 (- 1041 10 ?)CJ TELA CE}E{-Z]&

AL MARKS: (r\iﬂik/‘/ lu;d w(? COUNTY: Location: YUsT™ EETC;OO e ﬁ‘) OF FIELD IDAAME:

W% iy W (s PRADCE D (LD RWEK. KOAD. EFE,(L’_E(—XLE SE-

RIPARIAN ZONEANSTREAM FEATURES
predominanl Land-Use in Watershed  (spodity relative parcent In each calagory):
ForesUNatural | Silviculture | Field/Pasture Agricuttural Residential | Commercial Industrial  [Other {Specily)

L’L_le_CeQ“JWO]IiO]FJFJITIJ

Local Walershed Erosion (check box):  None Siighl Moderale Heav
g Y

{ocal Watershed NPS Pollution {check box): Na evidence D Slight [2/ Moderale polential D ObvioUs sources [:]

[Widih of niparian vegelalion (m) | List & map dominant Typical widin (m)yiDepth (m) /Veloclty {mysec) Transocl,
on least butiered side:  |fmt vegetation on back m

- e e = — o T T T T — - = AT e Ty
Artificially Channelized  [Jno [ ] ] [ mis | j ms| ‘P iy

recenil, stvers a0 Mrcovery moslly PreRYnied

i
Artificially impounded {7 ves mare alnuous '

igh water Mark: | 2 ] + L Ion ) = [ 3 ]| [ mdoop Vo mdeep) [ J.om deep)

fer wbacren [\'r-onﬂl L s E L {M Abren beCt

Canopy Cover % 1 Open:[_| Lightly Shaded (i1-45%); @/Moderalely Shaded (46(80k): [_] Heavily Shaded: ]

-

SEDIAENT/SUBSTRATE

Sediment Odors: . . Normak: [E/S)N'Jge D Petroleum: D Chemical: D Anaerobic: n Other: [j
Sediment Oils: Absent: [ Slight: [ ] Moderate: [ ] _Profuse: (] —

Segimenl Deposition: Sludge: || Sand smothering: b nQ:Ev%f;m/siltsmomermg CORL-/mogera® Other:
Substraie Types |% coverage b times sampled | _method Substrate Types |% coverage [# times sampled methoC ]
Woody Debris (Snags) [ Zo~ 1| [ T | [Eped_1Band ¢ gthev 720 | 5 1|
Leaf Packsortats |20 | [ & | g MudmucksSilt e
Aquatic Vegetation | I B Tgﬁr_ _L ]_&L T:
[Rock or Shell Rubble || 1 1 —|[Other! r N T ]
Undercut banks/Roots ”_W_T [_;.,/ _] [dquj}’)mw porlal view sketch of habltals Jound In 100 m section

11

Cond. {pmhofcm} :
or Salinity {pp): ’Bi_ﬂ-.ﬁ 1

Top [0 I I T i "
Mid-deptn | 55 | 380 gar I -es M ki N 0
Botom ﬁ 0l | - I [ BN }

Sysiem Type : Stream:[]( Sﬂ@:ﬂ omel b - S e ) Lake:[ ] Wetland:[_] Eswary: [ omer:[]

71h order or arealar

water Odors {check box)’ Norma;:[B/ Sewage:[ | petroleum:{ ] Chemical: [ ower:[_|

—

waier Surtace Qils {check box): None: [1_]/ Sheen:[] Globs: D Slick:D
Clarity {check box): Clear: [g/ Slightly turbig: [ ] Turbic:[ ] Opaque:| |

Color {check box): \LM Tannic: [E/ Green (algae):| | Clear:[_] other:{ ]

Abundance: Ab‘sﬁy-‘]ﬁe Com mon AhuE{_j]c,m

wegiher ConditionyNotes, .
CU’U{ Go-T10°F @fﬂ/( Periphyton
} ' Fish O] [ [I—!/ E]

gl!hﬂ\-{- aqualic Macrophyles o O
) lror/sulfur Bacteria _@/ 1} |1 L_J

SEIMATURT,

i

-

‘}w

ﬁrma

l__lL_H

Secchi (m):

IWATER QUALITY| Depth (m): |Temp. (°C): | pH (sU): | B.O. (moA):

|

DASE:
i-d0-91 i

e kwf i DComref



KA
'STATE OF FLORIDA Tes YIS
DEPARTMENT.OF ENVIRONMENTAL PROTECTION .
FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET (experimental 10-15-97)
SUBHAITTING AGENCY CODE; 89 { STORET STATION NUMBER: BATE (WO/Y): RECEIVING BODY OF WATER,
SUBHITTING AGENCY NAME:__ME (D ZW0 jvo 43 e 1o 41 DEEC CREEK,
REMARKS: COUNTY: LOCATION: \ o THeT (100 1S Fﬁ o | FrELDOmanE:
COLIMBB @ \DGE. o3 (LD RWEL. E0A0O vk ere ST
Habitat Parameter Optimal Suhoptimal Marginal Poar

Primary Habitat

Four or mare productive
habitats present (snags,

Three productive
habitats present.

Two productive
habitats present. Less

One or less'product.ive
habitat. Lack of

accumulation

accumulation

Components : abi
P '\crree :oct)_ts, a}qu?tlc . -;\j;ft‘;ifzshr‘:ilta;é fg\?e than desirable habitat, | habitat is obvious,
Substrate _ cgetation, jeal PACKS ‘ ay frequently disturbed | substrates unstable or
bi : 701 | (partially decayed), fall {(fresh leaves or or removed smothered
iversity undercut banks, rock). snags). ) )
o0 1918 .17 18 15 14 13 42 11 109 8 7 6 5 4 3.2 1
Greater than 30% 16% Lo 30% fucli o 5 .
. productive G% to 156 % Less than 5%
Substrate proeductive habitat habi : . . . .
- wabilat, by aerial extent. ive habits ve habits
Availability present at site. productive habitat productive hahitat.
: o0 1918 17 18§ 15 14 13 12 11 10 9 87 6_______ _____5 4 3 21
Wat Mﬂ?{- observed at 3 Max. observed at Max. observed at tMﬂ?;‘ r;bscrved at
ater @ typical transect: >0.25 typical transect: typical transecl: )(’)Péc._&m?ﬂnsed _
Velocity my/see. but < 1 m/sec 0.1 to 0.25 m/fsec 0.05 to 0.1 m/sec <0.05 msec, or spate
occurring; > 1 misec
20 181817 16 15 14 13 12 11 10 ¢ 8 7 6 5 1
] Less than 20% of 20%-505% of Smothering of 50%- Smothering of
Habitat [E habitats affected by e fected by | 50% of habitats with | >80% of habitats
Smothering sand or silt sand or silt sand or silt, pools with sand or silt, a
shallow, {requent severe problem,

sediment movement

pools absent

Compoenents

- Artificial
Channelization

dredging. Stream
with normal, sinuous
pattern
20-1818-17 16

S 115 14

{>20 yrs), but mosily
recovered, fairly good
sinuous patiern
i3 12 11

Primary Score [73 ]| 20 191817 18 @14 13 12 11 1098 7 6 543 2 1
Secondary Habitat | No artificial May have been Channelized, Artificially
channelization or channelized in the past | somewhat channelized, box-cut

recovered, but >
80% of area affected

10 9.8 .7 6. ..

banks, straight,
instream habitat
highly altered
4.3 2.1

L2

Bank _
Stability

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

201918 17 16 |

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

15 14 18 12 1

" [Moderately unstable.

Moderate areas of

crosion, high erosion

potential during floods.
et

{08 s 76

Unstable. Many (60%-
509) raw, eroded
areas. Obkus Dan}\
sloughing.

4 3 2

o

5 1

Riparian Buffer

Zone Width

Width of native
vegetation (least
buffered side)
greater than 18m

20 1218 17 18

Width of native
vegetation (least

" buflered side) 12 m to
15m

1% 14 13 12 11 -

Width of native
vegetation 6 to 12 i,
human activities still
close to system

10 9 8 7 &

Less than 6 m of

native bufier zone

due to intensive

human activities
5§ 4 3 21

~Riparian Zone- :

- Vegetation
Quallty
Se ondary '
L Sedre” - o R

Over 80% of riparian
surfaces consist of native
plants;including trees,
undersiory shrubs, or
non-woody macrophytes.
Narmal, expected plant
community for given
sunlight & habitat
conditions.

~20- £@-g-17- 16

|15 1432 At

50% to 80% of riparian

zone is vegetated, andfor

one-class of plants

.| normally expucted for

the sunlight & habitat
condiilons is Not
represented. Some
disruption in
community evident.

25% to 50% of riparian
zone is vegetated,

expected classes of
plants are not
represented. Patches

cropped vegetation,
disruption ohvious.

-10-9- 87

and/or one-or two-—- -
| poor plant community

of bare soil or closely ™~

8- —

Less than 25% of
streambank surfaces
are-vegetated and/for -

(e.g. grass monocullure
or-exotics) present. _.
Végetation removed to
stuhble height of 2
inches or less.
LB.4-5..2.

4

FF@:] TOTALSCORE
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAUCHEMICAL CHARACTERIZATION FIELD DATA SHEET (s1009)

STORET STATION NUMBER: | DATE (MDY RECEVING BODY OF WATER:

SUBMITTING AGENCY COOE; 5;2 =
SUBMITTING AGENCY NAME; M

T!HE

21020040 Ji-10-97 SIPT CEEEK, J

REMARKS: &olac)..\ W
ol .

COUNTY:

LOCATION: O FIELD IO/MNANE:
Hﬁﬂf&ﬂﬁ) W WS‘TMW \ T SITE SF-00 | ’

RIPARIAN ZONEANSTREAM FEATUR ES

Predominant L: Land-Use in Watershed (spedily relative parcant in each category):
' Forest!NaIura

Silviculture | Field/Pasture | Agricultural Residential | Commercial industrial Other(Specin)_

oo |

fJ[]FJEJ[JEJTJ

Local Wwatershed Erosion {check box)!

] siight [} Moderate E]’ Heavy [}

None

Local Watershed NPS Pollution (check box): No evidence [:] Slight [:] Moderate potential [:] Obvious sources Q,/

IWidth of riparian vegetation {m)
on least buffered side:

List & map dominani Typlcal Width (m

vegetation on back

myDepth {m) Veloclly {m/sec) Transect
m wida
- —_——— - T .._}

“Anificially Channelized
Artificially impounded [] yes

U

Do
PoCtviil, ko vefn BOFE regovery moally recoversd

© -1 v misi’{ FFFFFF 4:|u’2, m/s| T 2_mis
mars :lnuous I
¥

High Waler Mark: l

-+ lf{

= [mff,| E—*Omdeeﬂ Wma .5 m deep

Canopy Cover % :

{1 hlitron pros a0 winn? bovol}  {rHoaont oot o m}

Open :[_] Lightly Shaded (11-45%):

%oderately Shaded r‘@) [E/geaw!y Shaded: [:]

SEDIMENT/SUBSTRATE

Sediment Odors: .

Normal: [Z/Sew ge: [ ] Petroleum: [7] Chemical: [7] Anaerobic: [T] Other: D T

Sediment Oils:

Absent: Q/Shght [} Moderate: [ ] Protuse: ]

5 Silt smothering: Lo Q~MOTAFAIE (Yo

Sediment Deposition: Studge:[ | Sand smothering: AN i ~avore
Substrate Types % coverage [ imes samplad method | Substrate Types |% covgrage Hlumes sampledl method
Woody Debris (Snags) |[ 75 | 3 1 mﬁand o 1L 5 _]_] et
Learpacksormats L 10 | 5 1 i Vs TS | —
Aquatic Vegetation [ || B "] [Other: I —_].T ] H B
Rock or Shell Rubble Bl 1 [ ]{Other: 110
AUndercut banks/Roots i__ 5 _] [_4 J r s jpmw gerial view sketch of habitats found in 100 m section
WATER QUALITY| Depth (m): [Temp. ("C): ’ _pH (sLy: D.0. (mgh): Eroggi'n%ﬂ;gfﬁm) TUEE, Secchi {m):
Top I | I | 1 oc |
T A NI - A A - W | TN N
Bottom 1S I il 1 1 i
S T e T A e s erce ) Lake [ wetand: (] Esary: L] omer [

Water Odors (check box}:

Normal:[E/ sewage:[ ] petroteum: [ ] Chemical: ] Other:| |

Water Surface Oils {check box): None:@/ sheen:[ ]

Globs:[_] Slick: ]

Clarity {check box):

Clear:D S1igh1lyturbid:[] Turbid:[E/ Opaque:[]

Tannic: [}~ Green (algae): [E/Clear:[:] otner: (]

i Mtk ( (e OComner

Color (check box):
Weather Conditions/Notes: Abundance: Absent Rare Commo Abundant
Cozb 4 S Cﬁ&ﬂ(%ﬂ Periphyton L B) L]
4y Fish o o o7 0
6 Aquatic Macrophytes = O N £l
10
ranfsulfur Bacteria []/
DATE:
j1-1677




STATE OF FLORIDA o
DEPARTMENT OF ENVIRONMENTAL PROTECTION (PCS 1\«\.{13
PHYSICAL/CHEMIGAL CHARACTERIZATION FIELD DATA SHEET @00
SUHITT o AGE NCY COOE | Hggh STOALT STATION HUMBLER! DATE Y TE ACCEVIG BODY OF WATER,
SUBMITTNG AGENCY RAIEL_ . | 7132 1556, fi-10-971 Ya7) H'WJJ'EK CRELIC

HEMAKS: %‘5\0,1._1 S&WG@, COUNTY: LOCATION: | JOCTRE P O BRIDCE )
ol ool | ¢z 126, (0 deoeT)

RIPARIAN ZONE/ANSTREAM FEATURES

predominant Land-Use in Watershed  (spadly relative percont in each calegory}:
Forest/Natural | Silvicullure | Fielg/Pastuie Agricultural | Resigential Commercial ingustriial  {Other (Specily)

i e 7 o s o i |
Local Walershed Erosion {check box):  None [] slight @/ Moderate || Heavy | |

Loca! Watershed NPS Poliution (check box): No.evidence @/‘ﬁighl D Moderale polential [:] - Obvicus sources D

Width ol riparian vegetation {m) | List & map dominant Typical Widih (myDepih (m) Veloclty {mvsec) Trangect
on least butfered side:  {fwm 4 vegelation on back L L~ mwidel

< - - . e
Artificially Channelized s [0 ] ] .Emfﬂf T 2, ms) T@@
! 1
¥ I

FIELD IDMAME:

TEST S(TE SF-e0L

Fecenil, kbR & 0T PECOVERY FROstlY moovarsd

H/\rtiﬁciaHY Impounded [ ves ereore shnuous t
ngh Water I\Aarilfﬂ mlrpon [{.pt{a)nl womnat lz-vj‘_h !D«m«‘nl?.—mn e et - im f{)‘(}vﬂ g '0) A d—:leep \ft'[_‘i_- m -@ [A_k. 3 m deep

Canopy Cover % Open :[:] Lightly Shaded {11-45%): [I]/M/oderaiely Shaded (4@0): D Heavily Shaded: D
SEDIMENT/SUBSTRATE
Sediment Odors: . . Normal: E/VSewage [] Petroteum: [ ] Cnemical: [ ] Anaerobic: [ ] Omer: L__]

| Sediment Oils: Absent: (L} sight: [ ] Moderate: []_proluse: )

Sediment Deposition: Studge: [ ] Sandg smolhering: Ql,é‘ﬂw\;msmothermg@cﬂf ”;%?,%fri“’ Other:
Substrate Types Y Coverage ¥ imes sampled | method | Substrate Types |% coverage |¥ times sampkdl method
Woody Debris (Snags) |16 1| | & |'Sand o N4 1 I
oatPacks orMats L 5 | T4 B S | A A
Aquatic Vegetation [ i [ | [Other: E L TL,_;[

l ]
J

|

Rock or Shell Rubble s ] Other: L———jl = J

Undercut banks/Roots E Y] _] [_ pmw nerlal view skeich of habltats found in 100 m secr.-on
ho/ l
Cond. {(pmho/cm} ‘ "’Ur"@, ]

WATER QUALITY| Depth (m): [Temp. (°C)'l pH (SU): | 0.0, (maM: | o7 satinity (opt: Secchi ("11

Top [ O 1 i _Il | i i 1 !
wid-deptn |04 L 1Sas [ .14 J [ f.Ld 1[ ;‘u INENIE: AP
Botiom 5 AF LB J ][ JI Iz I

1,

rd - 4th order 71h order or Qreales

Wwaler Odors (check box): Norma!:B/ Sewage:[ | Pe:roleum:D Chemscal.D O.her.D

Waier Suriace Oils (check box): None! [3/ sheen:{ | Globs:|_] Stick:[ ]

LJLJL_
ERERR

4
¥

Clarity {check box}: Clear: B/ Slightly wid: D Turbid:D Opaque:D
Color {check box): Mbﬁ}i‘j Tdﬂﬂic:g/ Green (algae):| ] Clear:[ ] Other:[_]
weather Condilions/NOes!: | Abundance: Absent Rare Common Abundani
Periphyton ] - O
(el Clpan o, S g Fish 0 0o @ O
(o- 10°F Aguatic Macrophytes [E/ ] 0 ]
Iron/sulive Bacleria H I M
SAMPLING .LAM ICRGPORY, ; T T pATE:
le:\_l \{e\\bq/ /? (/(ﬂ’}\nh" mdfﬂﬂ@, li-10-47
I

()



STATE OF

FL.ORIDA

DEPARTMENT OF ENVIRONMENTAL PROTECTION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

(experimental 10-15-87)

—
SUBMITTING AGENCY CODE____0%{

SUBKITTING AGEHCY HAME!

L KED

STORET STATIDN NUMBER;

2102000635

GATE (MDY

[{-10-41

RECEIVING BODY OF WATER:

HUITER CREEK-

REMARKS: "E)N\oq\,\ quﬁﬁ counTy:  |Location:  PCTREMIU ( 200 - 200 ?% oF FIELD IDAHAME:
. " i prnce on ¢ V3T TEST SITE SB ooz
Habitat Parameter Qptimal Suboptimal Margina) Fo"'o"'r

Primary Habitat

Components

Diversity

Four or more productive

habitats present (snags,

tree roots, aquatic

vegelation, leaf packs

(partially decayed),

undercut banks, rock).
o0 1918 17 16

Three productive
habitats present.
Adequate habital. Some
substrates may be new
fall {fresh leaves or
snagsl

15{314 013 12 11

Two productive
habitats present. Less
than desirable habitat,
frequently disturbed
or removed.

in a 8 7 8

One or less productive
habitat. Lack of
habitat is obvious,
substrates unstable or
smothered.

R4 5 2 3

Substrate
Availability

Subsirate

Greater than 30%
productive habitat

p: esent at site.
201918 17 18

16% to 30% productive
habitat, by aerial extent.

A5)14 13 12 17
e

8% to 15 %
productive habitat

10 9.8 7.9

Less than 5%
productive habitat.

5.4 3 2.1

Max. observed at
typical transect: >0.25
m/sec, but < 1 m/sec

20 19(1 8)7 16

Max. observed at
typical transect:
0.1 Lo 0.25 mfscc

15 14 13 12 11

Max. observed at
tvpical transect:
0.05 to 0.1 m/sec

10 9 87 &

" Max. observed at

typical transect

<0.05 mfsec, or spatle

occurring: > 1 m/see
54 3 2 1

Water
Velocity [E

‘Habitat
Smothering @

Eri;war?y"gcoza ﬁ-‘ls 7 |

Less than 20% of
habitats affected b_\,
sand or silt
accumulation

20 1918 17 16

20%-50% of
habitats affected by
sand or silt
accumulation

15 14 13 12 13

Smothering of H0%-
80%: of habitats with
é?‘ﬁd’ or silt, pools

shallow, frequent

sediment movemnment
@: & 7 6

Smothering of
»80% of habitats
with sand or silf, a
severe problem,
pools absent

5 4 3 21

Secondary Habitat
Components  _

Artificial

Channelization 1=

pattern
éﬁ'\dgw 817 16

No artificial
channelization or
dredging..Stream
with normal, sinuous

May have been
channelized in the past
{>20 yrs), but mostly
recovered, fairly good
sinuous pattern

15 14 13 12 11 - -

Channelized,
somewhat

_ recovered, but >
80% of area afiected

0.4 8 7.8, .

Artificially
channelized, box-cut
banks, straight,
‘instream habitat
highly alered

.5 4321

Bank
Stability

<]

Stable. No evidenceof |

erasion or bank failure.
Little potential for
future problems.

20 191817 16

Moderately stable.
Infrequent or small
areas of erosien,

mostly bealed over.

A5 13 42 1)

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

109876

Unstable. Many (60%-
) raw, eroded
areas. Obvious bank
sloughing:
5 4 3 2 1

Riparian Buffer

Zone Width

Width of native
vegetation {least
bufTered side)
greater than 18 m

({\1918 17 16

Width of native
vepetation (least
buffered side} 12 m to
18

15 1413 12 11

Width of native
vegetation 6 to-12 m,
human activities still
close to system

i0 9 8 7 6

Less than 6 m of
native bufler zone
due Lo intensive
human activiiies

5 4 3 21

Riparian Zone - ==

Vegetation

 Quality '
Se“ondary '
segreTTI --lj’“}"'

Over 80% ol riparian
surfaces consist of native
plants, including trees; -
understory shrubs, or
non-woody macrophytes.
Normal,-cxpected plant
community for given

1 sunlight & habital

conditions.

50% to 80% of ripanan

one classof plants
normally expected for
the sunlight & habitat
conditions is not
represented. Some
disruption in
community evident.

zone is vegetated, andfor
-land/or onte-or two - —

25% to 50% of riparian
zone is vegetated,

_texpected classes of
plants are not
represented. Patches.
| of bare il or ¢lasely
cropped vegetation,
disruption cbvious:

4109 ~8-7 -6

Less than 25% of
streambank surfaces
are vegetated and/or -
poor plant community
(e.g. grass monoculture
or exotics) present.
Vegetation removed to
stubble height of 2
inches or less, -
PO ,jn T IV

l } ] TOTAL SCORE

ANALYSIS DATE:
B~ (8-4]

Km_ Yéﬂm [ Vo OU‘W‘M I%m




STATE OF FLORIDA
. .DEPARTMENT OF ENVIRONMENTAL PROTECTION

Ps S

FRESHWATER BENTHIC HABITAT AGSESSMENT FIELD DATA SHEET  (experimental 10-15-67)
SUBMITTING AGENCY COUE: 5 STORET STATION NUMBER, DATE (MDY RECEVING BODY OF WATER:
SUBMITTING AGENCY NAME: %EE - Z4020040 it _m,q7 S/J i \',‘T“ CKEEK
AEMARKS: '@“Ol“\v\ﬁﬂ/ﬂﬁ’l‘:"\ COUNTY: LOCA'T'O”;”EMMW / | FeEeoomiame: .
o VI | ok ok Sk (o grnsicanofive] TETSTE SR 00
Habitat Parameter _Optimal Suboptimal Marginal Pogr

Primary Habitat
Components

Subsirate
Diversity

Four or mere productive

habitats present (snags,

tree roots, aquatic

vegetation, leafl packs

(partially decayed),

undercut banks, rock).
20 191 R 17 18

Three productive
habhitats present.

Adequate habitat. Some

substrates may be new
fall (fresh leaves or
Snags).

Ae ha 13 12 11

Two productive
habitats present. Less
than desirable habitat,
frequently disturbed

One or less productive
habitat. Lack of
labitat is cbvious,
substrates unstable or

Substrate [E

Availability ~—

Greater than 30%
productive habitat

present at site.
20 1918 17 18

or removed. smothered.
1n 9 8 7.6 5 4 3.2 1
i‘(ﬁto 30% prqductive G% to 15 % Less than 5%
habitat, by aenal extent. | productive habitat productive habitat.
09 g76 1. 0Ad 2]

A& Ja 13 12 11
N

[Z9]

Water
Velocity

Max. cbserved at
typical transect: >0.25
m/sec. but < 1 m/sec

20 1918 17 16

Max. observed at
typical transect:
0.1 to 0.25 m/fsec

15 14 13 12 11

Max. observed at
typical transect:
0.05 to 0.1 m/sec

i0 9876

"Max. observed al
typical transect
<005 m/sec, or spate

gecurring; > 1 m/sec
-5 4 3 21

Habitat

Smothering m

| -P'r'imary Score _| @_ |-

Less than 20% of -
habitats affected by
sand or silt
accumulation

20 1218 17 16

20%-50% of -
habitats affected by
sand or silt
aceumulation

15 14 13 12 11

Smothering of 50%-
80% of habitats with
sand or silt, pools
shallow, frequent

sediment movement
@319 8 7 6

Smothering of
>80% of habilals
with sand or siit, a
severe problem,
pools absent

5 4 3 2 1

‘ Secondary Habitat
Components
Artificial
Channelization

No artificial
channelization or
_dredging. Stream.
with normal, sinuous

pattern
20 1918 17 16

May have been
channelized in the past
(20 yrs), but mestly
recovered, fairly good
sinuous pattern

15 14 13 12-11—- -

Channelized,
somewhat
recovered, but >
80% of area affected

1D 9. B.7.5

Artificially
channelized, box-cut
banks, straight,
“instream habitat
highly altered

5 4 3.2 1

Bank

Stability [E

Stable. No évidence of
erosion or bank failure,
Little potential for
fature problems.

..201918 1716

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

(8ha 1321

Moderateiy unstable.
Moderate areas of
grosion, high erosion
potential during floods:

109 8 76

Unstable. Many {(60%-
80%) raw, eroded
areas. Obvious bank
sloughing.

5 4321

Riparian Buffer

Zone Width

Width of native
vegetation (least
buffered side)
greater than 18 m
ég 1918 17 16

Width of native
vegetation {least
buffered side) 12 m to
18 m

15 14 13 12 11

Width of native

vegetation 6 to 12 m,
huraan activities still
close to system

10 9 878

Less than 6 m of

native bufifer zone

due to inlensive

human activities
5 4 21

-

~J

-Riparian-Zone-

Vegetation

Quality’ i
“Senondary
Séore-- - - - ".‘

Over 80% of ripanian
surfaces consist of native
plantsrincluding trees—
understory shrubs, or
non-woody macrephytes.
Normal, expected plant
community for given
sunlight & habitat
conditions.

- 20 191 8- 4FT16

50% to 80% of riparian

zone is \'_eger.ated, andfor

one class of plants - -
normally expected for
the sunlight & habitat
conditions is not

disruption in
community evident.
4514 13 1211~

25% to 50% of riparian
zone is vegetated,
{-andfor-one-or two-- - -
expected classes of
plants are not
represented. Patches..
ol bire soil or closely
cropped vegetation,
disruption obvious. -

10—8-8--7 5]

Lass than 25% of
streambank surfaces
-are vegetated endfor -
poor plant community
(e.g. grass monoculture
or exotics) present. _
Vegetation removed to
stubble height of 2
inches-or less. -

5 A 32 e

AMALYSIS DATE:

N-u-

%8| TOTAL SCORE"

|

h?»«M%m! [/Pm’ {\ Gy



FDEP Biology Section — Acute Bioassay Bench Sheet
Sample Source: PCS—’ pMﬁp}“d g . v il w’k _ Sample Collection: Date 21171-2)F Time_f2 30

County: Test Beginning: Date_¢f~!¥ ﬁ?’?? Time Z;{OS'
Contact / District: _Pat 'Conadt / vy Test Ending: Date__1{-2¢- Time_ /#0
) 1oL pocthonsl. Organism Batch #: _%{, _ Diluent Batch oSl
NPDES Permit#: FLOOA0ES s Organism Age: 2 Yoo
LIMS Sample #: oo b . A = F K » c
P 200751 LIMS Job SIRLE (k01 " Test Organism: C?‘r-“?ffﬂ“ﬁ‘hlvfﬂ- (1“6*!4
sample log; nis{47 o Instrument Y
Test Type. m Definitive Calibrations: pH  Temperature °C D.0. mp.  Conductivitynmhos/cm
. 1 51 Statc Renewal i;'t);”-thfgugh meter # 7851 90H018262 00H018262 G9005749
emperalurg fange: room _24%,& - 25,8 , ; ) . e
N TRV ot Loe70 M3 _e23.F r.ﬂ‘:é’-"-r’\‘ @ul4.0 °C /-:15,1}@;’;_’4?‘3,(7
Test Number: { of 7.0 @14 wf\‘f»‘."{;iﬁw g M 00 Ca ¥l
Remarks: D = dead, M = missing 24hr 2,0 @70 Q40 240 83 @49 oc ye51 @ (o3t
99 @ 1.0 g1y @ 008 @ RkeC
sohe 20070 Pd _@Jl) 3L el C /fof 3 @ /032
.00 90 Gy 7 @ /poS @25.8°C

UNCOQRRECTED

Cond. (mmhos/cm
Number Live pH Temperature (°C} D.O. (mgh.) ond, (umhosicm)

Conc. Chamber#| Ohr | 24h  48h ohr |24h | 48h ]| 0 hr) 24 48h lohe |24h |48h | Ohr 24N 148 h

Tl Al A 15 |5 [ 213l 8.3 |24 250|173 4.9 1120 9o
Caectnt | 5 I FE R £.3 250 Z£39 7T
etmold] ¢ 15 15 |5 g3 250 7.0 190
(andnol 0 D45 15 S 83 25.1 69 ijo
ohbl A s 15 1S 123 5.2 |24 247173 7.0 | Ho? G5
100% 5 & LOlE g £.2 24h ¢ 7.0 bs s
fud % C 5 [ 5 4.2 b6 7. 450
/A O N B B 5.7 2b¢ 7o 4o

e — "1 b= | T = — |
—Measured/Loaded by;  { X1 sl N T N IR VLA T A E %F
‘ o A 28 T f‘ﬂﬂrjw 1]

Recorded by: IR o
Water Quality Parameters v? vy frad b)c meE

-

i
5

Investigators’ Signatures Salt Water
g Well Water | 20% Min Water
LSUV\ '\&}\\!\.\‘1\0'-‘ o0 Field Total Residua!l Cl2 (mg/L}: _
» - Lab Total Residual C12 {mgi): _< <003
Alkalinity (mg/L as CaCCpa) ;. | 7e
Hardness {mg/L as CaCOg)}; | g0 |
-7, Tolal ammonia (mg/basN) . _H_i_@ﬁﬂ__]
> > Ammonia Ammonia Ammonia Control sample :
- % : X f AN L0 D\'] . O ppt it 0 pg}
e R wiatar BGAR136 Meler Slope: "{ﬂ’.__‘_”.. Blank: =Y ® 1 Salinity: - Salinity! ———



FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: °Cs. ﬂ&f//y}j Sou £ Cah
County: ’
Contact/District:  f4f Otompro, SAvr FA0asT
NPDES Permit #: FLOO@DLSS
LIMS Sample #: 900 732 LIMS Job #: 97-MoV~1§-0G
[ IS/ DN

Test Organism:

Sample Collection:
Test Beginning:

Organism Batch #:

Date_ /7' 7-¢7 Time_ /230
Bate_ /) 147 Time /420
Date_g~2¢-77  Time_ /%

Dnuent Batch #: well ), ¢
diﬂm
G'IﬂAM// /1%/5/

Test Ending:

Organism Age:

sample tog: Instrument
Test Type g/l Definitive Calibrations: pH  Temperature °C D.O, mgﬂ, Conductivity pmhosfem
. s | Stalic Renewal | Ff;y-;ﬁfgugh meter# 7851 90H018262 90H0 18262 (9005749
emperdtlfe range: room _ Qe .25 Y- . iy -
’ ° incubator C.ZQ,gazz,c”( ohe Zte70 435 @ 2%( 84 @Rbic /o5 /e se3l
Test Number: of _ 2 F0@ %0 99Y @ Juot @gith oo

Remarks: D = dead, M = missing pahr FC @70 LAY

2% 83 @l¥9c 1057 @ /5.6

2.0 @50

st ~Zce70 Rhle 222

968 @ fr0s @d34 oC
§1 @ dS,ioc /tle /03, +

Jo@%0 987 @ socS @2S.0 o0
UNCORRECTED
Number Live pH Temperature (°C) D.C. (mg/L) @H:(Tﬁ:ﬂzﬁ;
Conc. {Chamber#| ohr | 24h}48h | ohr [24h [ 48h | 0 tr | 2an {48h |one [2ah [48n { ohr 241 fash
odabd Bl 15 s [ 129]63 3183 |25 |MM24286 773 1692 BSs |20 lzes
Godotdl 62 15 [5 18 15,9103 3lasy |2942s0l6% [T lce |ass 20 245
etudc] B3 |5 15 [5 2922308 4|2001295208[6.5 [2.1]68 |2ss [aioloss
Gl 0] BY |S | & [5 [2.9 [83gd 21 | 2%bi207]9 17 (62 |255 260 |20
wokdl RS 15 s [5 173 .9 1ei l2451298205128 [2.017.4 |v5 [1i5 220
,/oOEAB 3¢ S5 1% 15 1923 |09 |go 7 |4y 2seldd |12 (7.0 J4is (Y2048
o B2 15 s |5 123 178 6e Bur 129 9ze2ls.8 110 170 Va5 |5 e¢ 20
ooddl BY 15 5 s |23 1001ge s [2iblz5i 2 [7.0169 bis [9a0]e3s
Measured/Loaded by: | | -2 A8 v (KT TAFIAF w3 Ml T3 THF T e KT L5
Recorded by: s %) ARl i~ [T I MNDITME L N i VDL il o d)
investigators' Signatures Salt Water Water Quality Parameters Veri /5.7 § 'y A
£ efl Water!| 20% Min Water | Sample | Method | Measured by
}(.QA N \J’\‘m&{w—) Field Total Residual Cl2 (mg!l.]:l
. Lab Total Residual Ci2 (mgit):_ << © 3 L. 03 |pR-so | MA/ND
Alkalinity (mg/l. as CaCOg3) : 120 Lo Rec by N
Hardness (mgiL as CaCO4) . 1 3¢ .“f(? Hach AND
~” Total ammonia (mg/L as N) ._ <0017 | JdT Jemen. | m&
T _/f//y-/ mmonia Ammonia Ammonia Control Sample
reviewer o s> Moter #98136 Meter Siope: =000 Blank: 2881Y satinity: .. QPP sajinity: & PP



Control Site

Mactoinvertebrate Dip Net: T B
20 sweeps of .most: productw_ “Value:
: substrates) ......... il IR SRR R T e
Total Number of Taxa 29 »27 26-14 | <14 5
EPT Index 10 26 5-3 <3 3
# Chironomid Taxa ¥ =9 ¥-3 <5 3
a, Contribution of Dominant Taxon 21 <25 26-62 | »062 3
% Diptera 22 - <60 >60 3
Florida Index 21 =13 12-7 <7 3
% Suspension feeders/Filterers 21 >13 12-7 <7 5
Total Score T -Panhandle oo 31
Excellent 27-33
Interpretation of Scores Good 21-26
Poor 14-20
evercly Degraded 7-13

Winter Index Period: Stream Condition Index (SCI) for Florida Panhandle (April 1996)

Test Site 1

Total Number of Taxa 34 =27
EPT Index 5 >0 5-3 <3 3
# Chironomid Taxa 14 »9 8-5 <5 3
%, Contribution of Dominant Taxon 32 <25 26-62 | >62 3
% Diptera 64 - <60 >60) 1
Florida Index 16 3
% Suspension feeders/Filterers 10 3
Total Score 25
- Exc,ellent 7-3
Interpretation of Scores Good 21-26
Poor 14-20
Severcly Degraded 7-13

Winter Index Period: Stream Condition Index (SCI) for Florida Panhandle (April 1996)

Test Site 2

'l‘otal Number of Taxa
EPT Index
# Chironomid Taxa
% Contribution of Dominant Taxen
% Diptera
Florida Index
% Suspension feeders/Filterers
Total Score

Excellent 27-33
Interpretation of Scores Good 21-26
Poor 14-20

everely Degraded 7-13
Winter Index Period: Stream Condition Index (SCY) for Florida Panhandic (April 1996)




Periphyton taxa list and densities (#/cm2) for Potash Corporation of Saskatchewan,
collected via glass microscope slides in Deep Creek and Swift Creek on November
10, 1997.

Control Site Test Site 1
Bacillariophyceae
Achnanthes exigua 365 -
Achnanthes hungarica - 194
Achnanthes lanceolata dubia 244 -
Cocconeis placentula - 324
Cyclotella sp. - 906
Cyclotella stelligera - 65
Cymbella lunata - 65
Cymbella minuta 122 -
Eunotia curvata 122 -
Eunotia pectinalis 244 -
Eunotia sp. 1706 -
Eunotia tautoniensis 122 -
Frustulia rhomboides capitata 731 -
Frustulia sp. 487 -
Gomphonema parvulum 122 65
Melosira sp. 609 259
Navicula bicephala 122 -
Navicula capitata 122 65
Navicula confervacea 1827 259
Navicula exigua 122 —
Navicula laevissima 122 -
Navicula lanceolata 122 -
Navicula minima 244 -
Navicula pseudoscutiformis 122 -
Navicula pupula 122 -
Navicula viridula - 65
Nitzschia palea 122 583
Pinnularia interrupta 122 -
Pinnularia obscura 122
Pinnularia sp. 244 -
Stauroneis anceps - 65
Pennales 487 65
Chlorophyceae
Ankistrodesmus sp. ~ 65
Characium sp. 244 -
Chlamydomonas sp. - 583
Chlorococcum sp. - 453
Coelastrum sp. - 129
Crucigenia sp. - ¥5]
Dictyosphaerium sp. - 66



Golenkinia sp.
Microthamnion sp.
Mougeotia sp.
Oocystis sp.
Scenedesmus 8p.
Selenastrum sp.
Tetraedron sp.
Ulothrix sp.
Undetermined Chlorophyceae
Cyanophyceae
Anabaena sp.
Aphanocapsa sp.
Aphanothece sp.
Chroococcus sp.
Dactylococcopsis sp.
Gloeocapsa sp.
Lyngbya sp.
Merismopedia sp.
Spirulina sp.
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Phytoplankton taxa list and densities (#mL) for Potash Corporation of
Saskatchewan, collected via subsurface grabs in Deep Creek, Swift Creek, and
Hunter Creek on 10 November, 1997.

Control Site Test Site 1 Test Site 2

Bacillariophyceae
Melosira sp. - 173
Cyclotella sp. - 269
Synedra sp. - 19
Eunotia sp. - 19
Achnanthes sp. - -
Cocconeis sp. -
Navicula sp. 3
Navicula capitata -
Capartogramma crucicula —
Cymbella sp. -
Gomphonema sp. -
Nitzschia sp. -
Pennales 15
Chlorophyceae

Chlamydomonas sp. -
Pandorina sp. -
Tetraedron sp. -
Oocystis sp. -
Ankistrodesmus sp. -
Kirchneriella sp. - 173
Pediastrum sp. - B
Actinastrum sp. — 3B
Scenedesmus sp. — 1363
Crucigenia sp. —
Selenastrum sp. -
Coelastrum sp. —
Dictyosphaerium sp. -
Golenkinia sp. -
Gloeocystis sp. 3
Undetermined chlorophyceae 9
Chrysophyceae

Dinobryon sp. -
Mallomonas sp. -
Synura sp. 3
Cryptophyceac
Cryptomonas sp.
Cyanophyceae
Aphanocapsa sp.
Aphanothece sp.
Chroococcus sp.
Rhabdoderma sp.
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Dactylococcopsis sp.
Oscillatoria sp.
Euglenophyceae
Phacus sp.
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Benthic macroinvertebrate taxa list for Potash Corporation of Saskatchewan,
collected via 20 discrete dip net sweeps in Deep Creek, Swift Creek and Hunter

Creek on November, 1997. Densities, in number/m?2, represent the mean of three
replicates.

Control Site Test Site 1 Test Site 2

Amphipoda

Crangonyx sp.

Hyalella azteca
Undetermined Amphipoda
Coleoptera

Cyphon sp.

Dubiraphia sp.
Microcylloepus pusillus
Microcylloepus sp.

Neoporus sp.

Stenelmis sp.

Undetermined Chrysomelidae
Undetermined Elmidae
Decapoda

Cambarus sp.

Diptera

Chironomus sp.

Clinotanypus sp.

Cricotopus bicinctus
Cryptochironomus sp.
Hemerodromia sp.
Palpomyia/Bezzia grp.
Parachironomus carinatus -
Paralauterborniella nigrohalterale
Parametriocnemus sp. -
Pentaneura inconspicua -
Polypedilum convictum grp. 1
Polypedilum illinoense grp. -
Polypedilum scalaenum grp. -
Probezzia sp. -
Rheotanytarsus distinctissimus grp. -
Rheotanytarsus exiguus grp. -
Stempellinella sp. —
Stenochironomus sp. 4
Tanytarsus sp. —
Thienemanniella sp. -
Thienemanniella sp. A Epler -
Thienemanniella xena -
Tribelos jucundus 1
Tribelos sp. 1
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Undetermined Chironomidae
Undetermined Simuliidae
Ephemeroptera

Caenis sp.

Labiobaetis sp.

Stenonema smithae
Undetermined Baetidae
Undetermined Heptageniidae
Gastropoda

Undetermined Ancylidae
Hemiptera

Ranatra sp.

Hirudinea

Mooreobdella microstoma
Isopoda

Caecidotea sp.

Odonata

Calopteryx sp.

Progomphus sp.
Undetermined Coenagrionidae
Oligochaeta

Dero vaga

Eclipidrilus sp.

Limnodrilus hoffmeisteri
Undetermined Enchytraeidae
Undetermined Ancylidae
Pelecypoda

Undetermined Sphaeriidae
Trichoptera
Cheumatopsyche sp.
Chimarra sp.

Hydropsyche sp.

Hydroptila sp.

Nectopsyche pavida
Nectopsyche sp.

QOecetis georgia

QOecetis sp.

Orthotrichia sp.

Triaenodes sp.
Undetermined Hydropsychidae

Undetermined Polycentropodidae

Trombidiformes
Mideopsis sp.
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Benthic macroinvertebrate taxa list for Potash Corporation of Saskatchewan,
collected via Hester Dendy samples in Deep Creek and Swift Creek on November,

1997. Densities, in number/m2, represent the mean of three replicates.
Control Site Test Site 1

Amphipoda
Crangonyx sp. 5 -
Hyalella azteca - 9B -
Coleoptera

Microcylioepus pusillus 11 101
Microcylloepus sp. —
Stenelmis sp.

Undetermined Elmidae

Diptera

Ablabesmyia rhamphe grp.
Conchapelopia sp.

Dicrotendipes modestus
Helopelopia sp.

Hemerodromia sp.

Labrundinia sp.

Nanocladius sp.

Pentaneura inconspicua
Polypedilum convictum grp.
Polypedilum fallax

Polypedilum illinoense grp.
Polypedilum scalaenum grp.
Rheocricotopus robacki
Rheotanytarsus distinctissimus grp.
Rheotanytarsus exiguus grp.
Rheotanytarsus sp.

Simulium sp.

Tanytarsus sp.

Tanytarsus sp. L Epler

Tanytarsus sp. M Epler

Tanytarsus sp. S Epler
Thienemanniella similis
Thienemanniella sp.
Thienemanniella sp. A Epler
Thienemanniella xena
Thienemannimyia grp.

Tribelos fuscicornis

Undetermined Chironomidae
Undetermined Empididae
Undetermined Orthocladiinae
Ephemeroptera

Paraleptophlebia volitans
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Stenonema smithae
Undetermined Baetidae
Gastropoda
Laevapex sp.
Megaloptera
Corydalus sp.
Pelecypoda
Corbicula fluminea
Odonata

Argia sp.
Undetermined Coenagrionidae
Oligochaeta

Dero vaga
Trichoptera
Cernotina sp.
Cheumatopsyche sp.
Chimarra sp.
Cyrnellus fraternus
Hydropsyche sp.

Lype diversa
Undetermined Hydropsychidae

Undetermined Polycentropodidae

Undetermined Trichoptera
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