Biological Assessment of
Agrifos L. L. C., Nichols Mine
Polk County
NPDES #FL0000311
Sampled September 2002

May 2003

Biology Section
Bureau of Laboratories

Division of Resource Assessment and Management

Quality Manual No. 870346G
NELAC Certification No. E31780



Florida Department of Environmental Protection
Fifth Year Inspection Summary

Discharger: Agrifos, L.L.C. — Nichols Mine
County: Polk

NPDES Number: FLOO0O311

Permit Expiration; February 13, 2003

Toxics Sampling Inspection (XSI)
Date Sampled: September 9 and 10, 2002

Results: Mo organic constituents were detected in effluent samples from either Qutfall 001 or 003.
Aluminum and iran were detected in the effluent sample from Outfall 001 at levels that complied with Class Il
Water Quality Criteria. Iron was detected in the effluent from Qutfall 003 at a level that violated Class |ll Water
Quality Criteria (1360 ug/L, 62-302.530 (39) F.A.C.). Conductivity and pH in both effluents complied with Class
Il Water Quality Criteria, but dissolved oxygen in effluent from Outfall 003 (4.5 mg/L) was below the 5.0 mg/L
Class |Il Water Quality Criteria (62-302.530 (31) F.A.C.) and below the daily minimum permit limit.

Compliance Biomonitoring Inspection (CBI)
Date Sampled: September 9 and 10, 2002

Results: The effiuent sample from Outfall 001 was not toxic to the fish, Cyprinelia leadsi, or to the
water flea, Ceriodaphnia dubia, during the 48-hour acute screening bioassays.

Water Quality Inspection (Wal)
Date Sampled: September 9 and 10, 2002
Results: Fecal and total coliforms were not tested in this inspection. Conductivity, pH, dissolved oxygen
and temperature at both the Test and Control Sites were within normal limits and complied with Class Il Water
Quality Criteria. Both phosphorus and Kjeldahl nitrogen levels in the effluent sample from Qutfall 001 were
elevated and contributed to nutrient enrichment of the Test Site.

Impact Bioassessment Inspection (IBI)
Date Sampled: September 9 and 10, 2002

Results: Chlorophyll a levels at the Test Site (39 pg/L) are a cause for concern, exceeding the 20 pg/lL
annual average threshold that is one of the criteria for listing under the Impaired Waters Rule. AGF results
showed that effluent from Outfall 001 and water samples from both the Test and Control Sites exceeded the
suggested 5.0 mg dry weight/L "problem” threshold. Both quantitative and qualitative measures of benthic
macroinvertebrate community structure indicated degradation at the Test Site compared with the Control Site. In
combination, these data indicate that nutrients from the facility's effluent have caused an imbalance of flora or
fauna, a violation of 62-302.530(48)(b) F.A.C.

Biclogical assessments are prepared by FDEP staff to provide information for review of NPDES permit renewal applications,

Biological assessmants, in conjunction with other information conceming the subject facility and its recelving-water body, are used to
dalermine appropriate permit conditions.
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Introduction

The Agrifos, L.L.C. — Nichols Mine is
located in Polk County, Florida (map in
Appendix 1). This facility is a phosphate
mine and beneficiation plant that is cur-
rently inactive. Mining operations
ceased in August 2000, Activities at this
mine are limited to managing mine re-
circulation and discharge (see Facility
Summary in Appendix 2). Surplus wa-
ter from the mine water recirculation sys-
tem is discharged through up to five out-
falls. During the survey, Outfall 001, into
Guy Branch, and Qutfall 003, into
George Allen Creek, were discharging;
these outfalls flow continuously. Both
these streams flow into the North Prong
of the Alafia River and are Class III
Waters of the State. The mean flow dur-
ing this survey was 6.2 MGD at Outfall
001 and 0.00346 MGD at Outfall 003
(per B. Hall, FDEF). Qutfalls 001 and
003 were sampled during this inspection
but receiving water sampling was re-
stricted to Guy Branch. Outfall 001 forms
the headwaters of Guy Branch.

Surface Water Quality Criteria and fa-
cility permit limits are listed in Table 1.
According to the facility’s monthly op-
erating reports, the mine has exceeded
the total nitrogen limit at Outfalls 001
and 003, and has failed toxicity tests at
Qutfall 005 (Appendix 2).

Methods

The purpose of this investigation was to
determine the discharger's effects on the
biota of the receiving waters. Chemical
and biological comparisons were made
between a Control Site (located in Mi-
zelle Creek) and a Test Site (located in
Guy Branch, downstream of the Outfall
001 discharge). Detailed methods are
given in Appendix 3,

All field and laboratory methods fol-
lowed FDEF Standard Operating Proce-

dures (S0OPs, see hitp/f
www. flori ep.or s/ga/

2002s0ps.hitm for details) and met FDEP
quality assurance/quality control stan-
dards (see http://www.floridadep.org/
labs/ga'index. htm).

The following were involved in this in-
vestigation: Bonnie Hall and George
Sharrock (FDEP Southwest District),
and DEP Central Laboratory in Tallahas-
sce. The report was reviewed by Dis-
trict representatives and the Point Source
Smudies Review Committee (Wayne Ma-
gley, Chuck Ziegmont and Michael Tan-
ski).

Results and Discussion

* (Chemical results for detection of
NPDES priority pollutants, nutrients
and other analyses are reported in
Table 1 and a complete list of chem-
ical analyses, results, minimum de-
tection limits and practical quanti-
tation levels is given Appendix 4.
Mo organic pollutants were detect-
ed in samples of effluent from ei-
ther Outfall 001 or 003, Aluminum
and iron were detected in effluent
from Crutfall 001 at levels that com-
plied with Class ITI Water Quality
Criteria (62-302 F.A.C.). At Outfall
003, the level of iron (1,360 mg/L)
exceeded Class 111 Water Quality
Criteria (1,000 mg/L, 62-
302.530(39) F.A.C.). No other met-
als were detected,

* Effluent conductivity (mmhos/cm)
and pH (Standard Units) were not
in violation of Class 111 Water Qual-
ity Criteria (62-302 F.A.C)) or fa-
cility permit limits at either outfall
(Table 1). However, dissolved oxy-
gen was 4.5 mg/L at Outfall 003, a
violation of the 5.0 mg/L Class III
Water Quality Criteria (62-
302.530(31) F.A.C.) and the permil
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limit for daily minimum dissolved
OXYECn.

The effluent sample from Outfall
001 was not toxic to the fish, Cyp-
rinella leedsi, or to the water flea,
Ceripdaphnia dubia, during 48-hour
acute screening bioassays (Table 1,
data sheets in Appendix 7).

Dissolved oxygen (DO as mg/L),
water temperature (degrees Celsius),
pH (Standard Units), and conductiv-
ity (mmhos) at the Test and Control
Sites complied with Class ITI Water
Quality Criteria (Table 1, 62-
302.530 F.A.C.) and were within
normal ranges.

Hahitat assessment scores were 109

at the Conirol Site and 80 at the Test
Site (Table 1, field sheets in Appen-
dix 8). The Control and Test Sites
lost points in all Primary Habitat
components, but the Test Site lost
additional points due to Artificial
Channelization.

Fecal and total coliform bacteria
were not tested during this inspec-
tiomn.

Effluent total phosphorus (1.2 mg/
L), ortho-phosphate (1.1 mg/L),
Kjeldahl nitrogen (1.6 mg/L} and
ammonia concentrations (0.059 mg/
L, Table 1) from Outfall 001 con-
tributed to elevated nutrient levels
at the Test Site; Outfall 001 is the
headwaters of Guy Branch. There
was higher phosphate and Kjeldahl
nitrogen output from Cutfall 001
than from Outfall 003, Nutrient lev-
els at the Test Site as compared with
the Control Site were more than dou-
ble for ortho-phosphate, total phos-
phorus, ammonia, and Kjeldahl ni-
trogen. In contrast, nitrate plus ni-
trite was not detected in either ef-
fluent and was three times higher at
the Control Site compared with the
Test Site. Test Site phosphate lev-
els were greater than those at 90%
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Table 1. Effluent limits, Class Il Criteria and chemical and toxicological data.
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Effluent Effluent
y Class il Effluent Effluent :
Agrifos Nichols i PR, Samples | Samples |Control Site| Test Site
i Criteria | Limits 001 | Limits 003 0014 003
nic Constituents {ugll)
Mone Detected | | | | | -
Metals (ug/L unless otherwise noted, Class Ill Criteria are less than or equal to the value given)
Aluminum 1500 - - K] 5U
Arsenic 50 - - 3U 3U
Cadmium 16580 1858 b 0.025 U 0.025 U
Calcium (mg/L) = - - 359 ar
Chromium 128.0b B4 b 2U 2U
|Copper 141b 202b 0.75U 075U -
{iron 1000 - - 57 -
|Lead 59b 71b 01U giu
Magnesium ) - - 17.6 231
Nickel 785b 268.4 b 15U 1.5U
Selenium 5.0 - - 1U iU
| Silver 0.07 - - n.ozu 002U
inG 1604 b 180.6 b 24U 2U
Mu Im
Ortho-phosphate - - 1.1 0.18 0.31 1.1
Total Phosphorus 50s 505 1.2 0.21 .61 1.2
Ammonia - - - 0.059 0.1 0.022 0.098
Un-lonized Ammonia <(.02s . - <0.017 <0.017 <0.017 <0.017
[Mitrate and Nitrite - _Report Report 0.02 UJ 0.02 UJ 0.10J 0.030 W
Total Kjeldahl Nitrogen - 1.8 0.5 0.63 1.6
Organic Nitragen - - 1.541 0.4 0.608 1.502 |
Total Nitrogen - 105 30s 1.62 0.52 0,73 1.63
Flouride 10 10 10 1.2 0.62 - -
- Report Report 50 40
glers
- - . . Z 104 80
=50s 503 50s 7 45 7.3 6.7
60855 | 60855 | 6.085s 7.6 7.1 79 7.6
Conductivity (umhosicm) 127553 - - 330 477 554 356
Temperature (°C} - Report Report 29.6 284 27.0 29.7
Total Su L) B0.0s 60.0s - - - -
i 25058 25.0s = - - -
ler__ Report | Report - - 0.85 u:_
Phaeophytin (ug/L}- waler - - - - - 0.85U 0A
[Oils and Greases (mg/L) 5 5 5 - - - -
[Flow (MGD) ) - Report | Report 6.2 0.0035 -
Hardness (mg CaCO - 5 162.1 187.5 -
Tox hour nin a mortality in 100% effiuent]
ioassay - Water flea oL . o
| - Fish 0L - -

|

b - Value is calculated based on hardness
A - Value reported is the mean of two or more determinafions
| - Value reported is < the minimum quantitation limit, and 2 the minimum detection limit
J - Estimated value
L - Actual value is known to be greater than value given
( - Sample held beyond normal hoiding time

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

5 - Single sample
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Table 2. Measured and predicted algal growth potential (AGP)
for total soluble inorganic nitrogen (TSIN) limitation

AGP Predicted AGP |,
(measured) | (TSIN)z20% | NP et
102 76+ 08 | 04
[ 19 45 + 10 0.1
15.6 27 ¢+ 04 | 0
50 38 : 08| 08

of typical Florida streams (Appen-
dix 6) while Control Site levels were
greater than those at 80% of typical
Florida streams. Ammonia and
Kjeldahl nitrogen levels at the Test
Site were also greater than those at
50% and 80% of typical Florida
streams, respectively. At the Control
Site, values of these constituents
were comparable with those values
at the lowest 10% and 20% of typi-
cal Florida streams, respectively.

Algal growth potential (AGF) is a
measure of nutrients available for al-
gal growth (Miller er al. 1978). Ra-
schke and Shultz (1987) found that
AGP above 5.0 mg dry weight/L
represent a “problem” threshold for
fresh receiving waters, implying
nutrient enrichment. The AGP val-
ue at the Control Site was 10.2 mg
dry weight/L, approximately twice
the problem threshold (Table 2).
The AGP values of the downstream
Test Site (12.9 mg dry weight'L) and
effluent from Outfall 001 (15.6 mg
dry weight/L) were also above this
threshold. This indicates there is
nutrient enrichment related to the
001 discharge at the Test Site, but
the Control Site was nutrient en-
riched from other sources. The ef-
fluent from Outfall 003 had an AGP
valie of 5.0 mg dry weight/L. There
was no evidence of growth inhibi-
tion in AGP data (Table 2).

AGP results were twice as high as
expected based on nutrient chemis-
try at the Test and Control Sites and

seven times higher than expected in
the effluent from Outfall 001 (Ta-
ble 2). The higher than expected
AGP values suggest the presence of
additional nutrients in the water col-
umn in the form of phyto- and zoop-
lankton. These nutrients are released
when the water samples are auto-
claved prior to inoculation with the
unicellular algae, Pseudokirchneri-
ella subcapitata (formerly Selenas-
trum capricormutum, Appendix 4).
This process lyses the plankton in
the sample and releases the nutrients
they contain. This is the most likely

explanation for the higher than ex-
pected production. This may have
been important in AGP results from
the Test Site, where a high chloro-
phyll a concentration was found in
samples of the receiving water (see
below) and no nitrate plus nitrite
was detected in the water sample.

Chlorophyll a concentration in the
water sample collected at the Test
Site (39 mg/L) was elevated, ex-
ceeding the 20 mg/L annual aver-
age threshold that is one criterion
for placing a stream on the planning
list under the Impaired Waters Rule
{(62-303 F.A.C.)(Table 1). Chloro-
phyll a levels at the Control Site
were below detection limits. These
data suggest high phytoplankton
production at the Test Site is relat-
ed to nutrient inputs from the Out-
fall 001 effluent (the headwaters of
Guy Branch). High chlorophyll a
concentration at the Test Site as
compared with the Conirol Site in-
dicates the facility’'s effluent may

Table 3. Macroinvertebrate Hester- Samples

| Agrifos Nichols i Control Site Test Site

|Summary Statistics
Shannon-Weaver Diversity 22 N.D.
Mumber of Taxa 20 3
Flarida ndex 13 5]
Mumber of EPT Taxa 5 4
Parcent Dominant Taxon 3.7 56.6
Dominant Taxon (name) Polypedium favum | Goeldichironomus amazomicus
Density/m’ 1,799 131,111
Total Number of Individuals GA0 33,040

{community Composition; Percent of total
Coleoplera 59 0.0
Diptera 834 7.4
Gastropoda 0.0 1.5
Ephemeroplera 56 <0.01
Trichoptera 41 <(.02
Other 1.0 1.1

Functional Feeding Groups: Percent of total

Pradators 7.0 14
Surface Depasit Feeders 451 773
Suspension Feedars 4.0 0.1
Scrapers 59 15
Shredders 9 19.6
Unknown 0.2 0.0
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Tabls 4. Macroinveriebrate Dipnet Samples

Agrifos Nichols Control Site Test Site |
Stream Condition Indeo {walu) 25 13
Stream Condition Index (word) Good Poor
|Strearn Condition Index Metrics
Florida Index ] a
Number of EPT Taxa 2 0
Number of Taxa 16 B
Mumbes of Chironomid Taxa i ]
Percent Dominant Taxon M7 576
Perceni Dipterans 358 359
Percant Suspension Feeders and Filterers 200 0.0
Todal Mumber of Individuals 45 106
Community Com n: Percent of total
Dominant Taxon (name) Microcylioapus pusilus | Hyslella azteca
Amphipoda 1.1 57.8
Coleoptera M7 na
Diplera 5.8 355
Gastropoda 0.0 5.7
Ephemeroptera 42 0.0
Trichoptera 17.9 0.0
Cither 5.3 0.0
Functional Feeding Groups: Percent of total
Predators 6.3 05
Surface Deposit Feeders 358 434
Ed_ﬂm' Feeders and Filterars 200 0.0
Scrapers 19.5 5T
Shreddars 16.3 B8
Unknown 21 13.7

be contributing to an imbalance of
flora or fauna, a violation of 62-
302.530(48)b) F.A.C. Further mon-
itoring is suggested.

* Periphyton samples for chlorophyll
g and taxonomic analysis were not
collected because one sampler was
lost during the 28-day exposure pe-
riod.

* One Hester-Dendy multi-plate sam-
pler of the three deployed at the Test
Site detached from the block and was
found on the bottom a few feet away.
The remaining two samplers were
collected and analyzed. All three
samplers were collected at the Con-
trol Site. Because only two samplers
were recovered of the three that are
required by 62-302.530(11) F.A.C,,
the Biological Integrity Criterion
could not be assessed.

Mumber of individuals recovered
per unit area on Hester-Dendy sam-
plers differed between the Control

and Test Site, At the Control Site,
~1800 macroinvertebrates/m?
were collected, while more than 70
times as many macroinvertebrates
(130,000 macroinvertebrates/m’)
were collected at the Test Site (Ta-
ble 3). Almost all of the macroin-
vertebrates at the Test Site were
Dipterans (97.4%), with more than
70,000/m* of the dominant taxon
Goeldichironomus amazonicus.
. amazonicus feeds on algae, de-
tritus and particulate matter (M.
Heyn, personal communication).
Another chironomid, Polypedilum
flavum, was the dominant taxon at
the Control Site with ~1,150/m?
collected. Despite the 70-fold dif-
ference in number of individuals
collected, the Control site had
more than twice as many Florida
Index points as the Test Site and
one additional EPT taxa.
Ephemeroptera and Trichoptera
comprised ~10% of the individu-
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als at the Control Site, but were
=00.1% of the total at the Test Site.
These results are probably related
to high primary and secondary pro-
duction at the Test Site related to the
facility's discharge. Degradation at
the Test Site as compared with the
Control Site indicates the facility’s
effluent has caused an imbalance of
flora or fauna, a violation of 62-
302.530(48)(b) F.A.C.

* Qualitative measures of benthic
macroinvertebrate assemblages
from dipnet samples are summa-
rized in Tables 4 and 5 and taxa lists
are given in Appendix 10. The Con-
trol Site SCI score of 25 placed it in
the “Good" category while the Test
Site SCI score of 13 placed it in the
“Poor” category. The Test Site had
eight total taxa, no EPT taxa, and
no Florida Index points, while the
Control Site had 16 total taxa, two
EPT taxa and nine Florida Index
points. Members of EPT taxa con-
stituted more than 20% of the sam-
ple from the Control Site, but were
absent from the Test Site. Degrada-
tion at the Test Site as compared
with the Control Site indicates the
facility's effluent has caused an im-
balance of flora or fauna, a viola-
tion of 62-302.530(48)(b) F.A.C.

Summary

Effluent from Outfall 003 exceed-
ed the Class III Water Quality Criterion
for iron, a violation of 62-302.530(39)
F.A.C. Also, DO levels did not meet the
Class Il Water Quality Criterion, a vio-
lation of 62-302.530(31) F.A.C. and fa-
cility permit limits. Nutrient levels in ef-
fluent from Outfall 001 were elevated
and contributed to nutrient enrichment
at the Test Site. Levels of chlorophyll a
at the Test Site exceeded the 20 ug/L an-
nual average threshold, which is one cri-
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Agrifos-Michols: Control Site
[Table Sa. Stream Condition Index Metrics: Peninsula, Summer Index
Metric: Walug 5 3 1 Score
Total Number of Taxa 16 >26 25-14 =14 3
Mumbser of EPT Taxa 2 >4 3-2 =2 3
MNumber of Chironomid Taxa 7 =7 64 <4 5
| Percent Contribution of Dominart Taxon 34.7 =28 30-64 =64 3
| Percent Diptera 358 - <37 =37 3
Florida index ] =7 G-4 =4 5
Percent Suspension Feeders and Filterers 20 i =7 <7 3
Total Score Agrifos-Nichals: Conftrol Site 25
Excellent 26-31
interpretation of Scores Good 2035
Poaor 13-19
Very Poor 7-12
rifos-Michols: Test Site —
& 5b. !F_e#am Condition Index Melrics: Peninsula, Summer index
Metric: Value 5 3 1 Score
Total Number of Taxa B =28 | 25-14 =14 1
MNumber of EPT Taxa 0 =4 3-2 =2 1
Number of Chironomid Taxa 4 =7 64 <4 3
Percent Contribution of Dominant Taxon 57.6 =29 30-54 =54 3
Percent Diptara 35.9 - =37 >37 3
Florida Index ] =7 6-4 =4 1
Perncent Suspension Fesders and Filterers 0 - =7 | <7 1
Total Score ichols: Test Site 13
Excellent 26-31
Interpretation of Scores Good 20-25
Poor 13-18
Very Poor 7-12

terion for placing a stream on the plan-
ning list under the Impaired Waters Rule
{62-303 F.A.C.). Chlorophyll & was not
detected in water from the Control Site,
AGP results indicated that the effluent
from Cutfall 001 and water samples from
both the Control and Test Sites exceed-
ed the suggested problem threshold by a
factor of more than two.

Results from Hester-Dendy and dipnet
samples indicate degradation of the bio-
logical community related to the efflu-
ent from Outfall 001, Although one Hes-
ter-Dendy block was missing, over
33,000 macroinvertebrates were collect-
ed at the Test Site (=130,000/m"). Be-
cause only two samplers were recovered
of the three that are required by 62-
302.530(11) F.A.C., the difference in
diversity between the Control and Test
Sites could not be calculated. The ex-
tremely high macroinvertebrate density
at the Test Site is attributed to high algal
production at the Test Site related to the

facility’s discharge. The Control Site SCI
score of 25 placed it in the “Good™ cate-
gory while the Test Site SCI score of 13
placed it in the “Poor” category. Degra-
dation at the Test Site as compared with
the Control Site suggests the facility's
effluent has caused an imbalance of flo-
ra or fauna, a violation of 62-
302.530(48)(b) F.A.C. Further sampling
of Outfall 001 and the receiving water is
warranted to determine the status of Guy
Branch under the Impaired Waters Rule,
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Appendix 2

State of Florida
Department of Environmental Protection
Facility Summary
Location: County: Folk District: Southwest
P.0. Box 315
Nichals 33863-0315
Federal Permit No.:FLO000311- | State Permit No.:FLO0D0311-002 | Facility Type: Phosphate Mine

Expiration Date:2/12/2003
122003

mwm:mmumm«mw-mmmnﬂnwn

| plant.
wawm:mmmmmd:mmwu and a
beneficiation plant. Waste clay slurry generated as a result of the phosphate roc
pumped to clay settling areas. After settling, the clarified liquid is pumped back into the plant for reuse.
Excess water in the settling areas due to excessive rainfall events Is discharged to Waters of the State
through five permitted outfalls.

rock washing process is

Ouifall 002 -

Outfall 003 -

* Cutfall 004 -

Ohutfall 005 -

Recelving Waters: Outfall 001 -

excess water from setiling areas
to Guy Branch, thence to the North Prong of the
Alafia River;

emergency overflow from settling area to Bird
Branch, thence to the North Prong of the Alafia
River;

emergency discharge point to George Allem Creek,
thence to Thirty Mile Crevk, thence to the North
Prong of the Alafia River;

excess stormwater and recirculation system water
from “twin lakes" into the North Prong of the Alafia
River;

emergency overflow from settling areas, discharging
anly during chronie or catastry events to Bird
Branch, thence to the North of the Alafia
River.,

Classification: all are Class 111
freshwaters

Design Flow: nfa

Mean Flow: 6.2 MGD

Flow During Survey: 6.2 MGD

| Discharge is: _Continuous
Facility Mixing Zone Details: n/a

Intermittent

Seasonal _ Rainfall Dependent

Other

Page1of3




List Effluent Limits:

Parameters (units) Discharge Limitations Monitoring
- Requirements
Daily | Monthly | Daily | Frequency | Sample
_|Minimum | Average | Maximum Type
Flow (MGD) [see Part | N/A Report Report Continue | Recorder
LAT] : VGl e v i
Total ~ Non-filterable | N/A | 30.0 60.0 1/Week | Grab
Residue
[TSS] (mg/T)
Total Non-volatile, | N/A 12.0 25.0 1/Week Grab
Non-
filterable Residue [FS]
| (mg/l)
Total Phosphorus [as | N/A 3.0 5.0 1/Week Grab
P *
 (mg/l)
pH (standard units) 6.0 Report 8.5 1/Week Grab
Total Nitrogen [as N] | N/A N/A 3.0 1/Month | Grab
ok
(mg/l)
Specific Conductance | N/A N/A See LA.3 | 1/Month | Grab
(umhos/centimeter)
Dissolved Oxygen | 5.0 N/A N/A 1/Month | Grab
 (mg/l)
Oil and Grease (mg/l) | N/A N/A 5.0 1/Month | Grab
Temperature (°F) N/A N/A Report 1/Month | Grab
NO, & NO, (mg/) N/A N/A Report 1/Month | Grab
Fluorides (mg/1) N/A N/A 10.0 1/Quarter | Grab
Total Sulfates (mg/l) | N/A N/A Report 1/Quarter | Grab
Chlorophyll-a (ug/l) NA . [NA Report 1/Quarter | Grab
Toxicity See Specific Condition L.A.2

* Total phosphorus shall be for monitoring and reporting only, except: if monitoring data shows total
phosphorus levels exceed 3 mg/l monthly average for more than one 30-day period per calendar year, the
permittee, upon written notification by the Department, shall prepare and file within 120 days (unless the
time is extended by the Department) a study consisting of the following: (1) a chronology of at least one
year's discharge data; (2) an assessment of the cause and origin of the phosphorus constituent of the
discharge; (3) description of the discharger’s current maintenance operation and management practices
directly related to the control of phosphorus; (4) an evaluation of the environmental significance of the
phosphorus levels; and (5) an identity of reasonable methods to abate, to the extent practicable, the luflux of
phosphorus into the discharge. Upen receipt of the report, the Department shall require the applicant to
publish a public notice in a newspaper of general circulation in the affected area which states that the report
was received and where it is available for public Inspection. The Department shall evaluate th 3
may amend the discharger's permit to reflect additional requirements (subject to admin

judicial review), including the implementation of cost-effective management practices or technological
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Appendix 3
Methods

The purpose of this investigation was to determine the discharger's effects on the biota of the receiving
waters. Chemical and biological comparisons were made between a control site and a test site. A habitat
assessment was performed in situ to compare biological conditions at the control and test sites. The resulting
scores were based upon the examinations of the physical structure and extent of disturbance at the study sites
and aid in the interpretation of biological community data. Supplemental physical and chemical data were
collected on the effluent and at both study sites.

The effluent was analyzed for nutrients, metals, organic constituents (base, neutral and acid extractables)
and pesticides. The results from these analyses were compared with Water Quality Limits (62-302 F.A.C.) and
facility permit limits (Table 1, Appendix 2). A list of the analytes tested for, the minimum detection limit and the
practical quantitation limit are given in Appendix 4. Methods used for all chemical analyses are on file at the
FDEP Central Chemistry Laboratory in Tallahassee and may be viewed on the web at

http://www floridadep.org/labs/sop/index.htm.

Acute screening toxicity bioassays were performed on the effluent sample from Outfall 001 using the water
flea, Ceriodaphnia dubla, and the fish, Cyprinella leedsi (Weber 1993). Two effluent samples (Outfalls 001,
003) and water samples from the control and test sites were autoclaved, filtered (0.45 um), inoculated with the
unicellular green alga, Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum, USEPA 2002),
and incubated for 14 days (Miller et al. 1978). The algal growth potential (AGP) value is the peak growth of the
alga within that 14-day period, recorded as mg dry weight/L (Miller et al. 1978). To measure possible inhibition
of algal growth based on possible toxicants in effluent or site water, AGP results were compared to expected
levels of dry weight production based on the nulrient content of the water (Miller et al. 1978, Appendix 5).

Periphyton were sampled at both control and test sites by incubating glass microscope slides in a standard
periphytometer for 28 days (APHA 1992, Method 1033). However, samplers from the test site were lost during
the incubation period; no data are reported.

Benthic macroinvertebrates were collected from multiple substrates (e.g. snags, leaf packs, vegetation)
using discrete dipnet sweeps (qualitative samples, method modified from Plafkin et al. 1989). Collections were
also made with Hester-Dendy multi-plate samplers incubated for 28 days (quantitative samples, method
modified from APHA 1892, methoed 10500.5). Benthic macroinvertebrates were sorted and identified to the
lowest practical taxonomic level, usually species. Eight measures were calculated from benthic
macroinvertebrate data to determine the effects of the discharge on receiving waters. These measures
included: (1) taxa richness, (2) community composition, (3) functional feeding groups, {4) percent dominant
taxon, (5) Shannon-Weaver Diversity Index, (6) the Florida Index, (7) the number of Ephemeroptera, Plecoptera
and Trichoptera (EPT) taxa, and (8) the Stream Condition Index (SCI). For a discussion of each biological
measure and its potential relationship to Florida Administrative Code, see Appendix 5.
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Chemical analysis of effluent and receiving water
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Appendix 5

Explanation of Biological Measures

{1) Habitat Assessment.

Eight aspects of the physical structure and extent of disturbance are ranked, with 20 possible points for each
factor (FDEP SOP FT 3100, based on Plafkin ef al., 1983 and Barbour and Stribling, 1994). The Habitat Assessment
score includes types and amounts of benthic substrates, water velocity, amount of sand or silt accumulation, extent of
artificial channelization, bank stability, and riparian zone width and vegetation type. All scores are summed ko yield an
owverall Habitat Assessment score. Habitat Assessment score ranges from 11-160 and overall habitat quality is assigned to
one of four categories: Optimal (120-180 points), Suboptimal (80-119 points), Marginal (40-79 points), and Poor (11-39
points).

(2) Effluent and Water Samples from Control and Test Sites

Algal Growth Potential (AGP): The effluent and water from control and test sites are autoclaved, filtered (0.45pmy),
inoculated with the unicellular green alga, Pseudokirchnariella subcapitata {formerly Selenastrum capricomutum, USEPA
2002), and incubated for 14 days. The algal growth potential (AGF) value is the peak growth of the alga within that 14-day
period, recorded as mg dry weight/L (Miller ef al. 1978). Raschke and Shultz (1987) found that an AGP above 5.0 mg dry
weight/L represents a “problem” threshold for fresh receiving waters, implying nutrient enrichment. High AGF values may
constitute one line of avidence for violation of 62-302.530(47) F.A.C., 62-302.530{48)a) F.A.C. and/or 62-302.530(48)(b)
F.AC..

The conceniration of nutrients in a water sample may be used to calculate the expected yield of AGP under the
assumption that other required nutrients (e.g. silicon, micronutrients) are present in excess (Miller et al. 1978). The
axpacted amount of production is calculated as 38 times the total soluble inorganic nitregen (nitrate and nitrite plus
ammonia) under nitrogen limitation or 430 times the ortho-phosphate {OP) concentration under phasphorus limitation with
an ermor of + 20%. When the ratio of nitrogen to phosphorus (N:P) is less than 11:1, nitrogen limitation of algal production
is likely. When the N:P ratio is above 11:1, phosphorus limitation is likely. Production of lower biomass than expected may
be evidence of growth inhibition related to toxic compounds present in the water sample tested and may be a violation of
62-302.530(62) F.A.C..

(3) Algal Phytoplankton and Periphyton Assemblages

Chlorophyll a Content: Chlorophyll a content is measured in both phytoplankton and periphyton samples to estimate
algal biomass (APHA 1992, modified from Standard Methods 10200H). High algal biomass implies nutrient stress
{(Stevenson and Bahls 1999) and may be a violation of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C. and/or 62-
302.530(48)(b) F.A.C..

Cell Density: Cell density is estimated as number/mi for phytoplankton samples and number/cm® for periphyton
samples (APHA 1992, modified from Standard Methods 10200F and 10900G).

Taxa richness: Taxa richness is the number of distinct algal taxa present in a sample. Stress tends to reduce the
number of differsnt types of algae present in a sample, but moderate nulrient enrichmeant of nutrient poor waters may
sometimes be comelated with increased algal taxa richness (Stevenson and Bahls 1999).

Community Composition: Shifts in relative proportions of major groups of algae downstream of a point source,
compared to upstream, control conditions, may indicate negative effects of a discharge (Stevenson and Bahls 1993) and
may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C., 62-302.530(48)(b) F.A.C. and/or 62-
302.530(62) F.A.C..

Shannon-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a measure of
biological integrity. Low diversity scores are undesirable. Where diversity is low, only a few taxa are abundant as
compared to an area where many taxa are present with more equitable abundance among taxa (Magurran 1988). Low
diversity scores related to a facility's effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a) FA.C.,
§2-302.530(48)(b) F.A.C. andfor 62-302.530(62) F.A.C..

(4) Banthic Macroinvertebrate Assemblages

Taxa richness: Taxa richness Is the number of distinct macroinvertebrate taxa present in a sample. Stress, habitat
destruction and pollution tend to reduce the number of different types of organisms prasent {Karr and Chu 1998).
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Decreases in taxa richness related to a facility's effluent may constitute violations of 62-302.530(47) F.AC,, 62-
302.530(48)(a) F.A.C., 62-302.530(48)(b) F.A.C. and/or f2-302.530(62) F.A.C..

Parcent Contribution of Dominant Taxon: Percent contribution of the dominant taxon is calculated by dividing the
number of individuals in the most abundant taxa by the total number of individuals counted. Percent contribution of the
dominant taxon tends to increase with increasing perturbation (Plafkin et al., 1989). Increases in the percent confribution of
the dominant taxon related to a facility's effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a)
F.A.C. andior 62-302.530(48)(b) F.A.C..

Shannon-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a measure of
biological integrity. Low diversity scores are undesirable. Where diversity is low, only a few taxa are abundant as
compared to an area where many taxa are present in equitable abundance among taxa (Magurran 1988). A difference of
259% in Shannon-Weaver diversity between results from Hester-Dendy multiplate samplers incubated for 28 days al test
and control sites constitutes a violation of 62-302.530(11) F.A.C..

The Florida Index: Some organisms become rare or absent as the intensity or duration of disturbance increases.
The Florida Index assigns points to stream-dwelling macroinvertebrates based on their ranked sensitivity to poliution (Beck
1954). A site with a high Florida Index score is considered healthy {Ross 1980). Decreases in Florida Index points related
to a facility's effluent may constitute violations of 62-302.530(47) F.A.C., 2-302.530(48)(a) F.AC., 62-302.530(48)(b)
F.AC. and/or 62-302.530(62) F.A.C..

Ephemeroptera/Plecoptera/Trichoptera (EPT) Taxa: This value is the number of EPT taxa present. More EPT taxa
are usually present in unpolluted waters (Plafkin et al., 1988, Wallace et al., 1996). Decreases in the number of EPT taxa
related to a facility's effluent may constitute violations of 62-302.530(47) F.AC., 62-302.530(48)(a) F.A.C., 62-
302.530(48)(b) F.A.C. and/or 62-302.530(62) F.A.C..

Community Composition: Shifts in proportions of major groups of organisms downstream of a point source,
compared to upstream, control conditions, may indicate negative effects of a discharge (Karr and Chu 1998). Shifts in
community composition related to a facility's effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a)
F.A.C.. B2-302.530(48)(b) F.A.C. and/or §2-302.5630(62) F.A.C..

Functional Feeding Groups: Environmental degradation may differentially affect groups of invertebrates based on
how the group feeds (e.g. predators, deposit feeders, eic.). In Florida, pollution may be responsible for reducing the
numbers of filter feeders (FDEP 1994) and shredders (EA Engineering 1984). Changes in the proportions of functional
feeding groups related to a facility’s effluent may constitute violations of £2-302.530(47) F.A.C., 62-302.530{48){a) F.A.C.,
§2-302.530(48)(b) F .A.C. andlor 62-302.530(62) F.A.C..

The Stream Condition Index (SCI): The SCl is a composite macroinvertebrate metric {Barbour et al. 1998a, b)
developed for Florida. Using data from qualitative dipnet samples, the SCI assigns points to seven parameters, depending
on how closely each parameter approaches an expected reference condition {Barbour et al. 1986a, b and FDEP S0P F5
7420, LT 7200). Polnts are summed to yield a final SCI score (range 7-33, depending on region and index period).
Included in the calculation of SCI are taxa richness, number of EPT taxa, number of Chironomid taxa, percent contribution
of the dominant taxon, the Florida Index, percent contribution of Diptera, and the percent contribution of suspension and
filter feeders. Scores are broken into four ordinal groups: Excellent, Good, Poor and Very Foor. A decrease in ordinal SCI
score from the Control to the Test site may be evidence of degradation related to a facility's effluent. An SCI score of
“Paor” or "Very Poor” related to a facility's effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a}
F.A.C., 62-302.530(48)(b) F.A.C. and/or 62-302.530(62) F.A.C..
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Typical Values for Selected Parameters in Florida Waters

Appendix 8

Percentile Distribution (1617 stations)

CONTROL SITE
| Parameter [5% [10% |20% |30% |40% |50% [60% [70% [80% |90% [95% [Measured |
Periphyton

0.31 | 043 | 0.77 1.04 | 2.16 | 294 | 6.45 | 10.51 | 17.00 | 39.51 | 60.85 N. D.
Chlorophyll & [n’g’mz'_i
Hester-Dendy Diversity | 0.84 | 2.2 | 2.48 | 2.74 | 2.88 | 3.09 | 3.25 [ 3.40 | 3.52 | 3.76 | 3.90 2.2
Hester-Dendy Taxa
sl 6 65 | 9 | 115 | 13 15 | 47 | 215 | 26 | 29 | 32 20
Dipnet Taxa Richness 9 Bl 17 | 20 | 22 | 245 | 26 | 28 | 31 | 37 | 53 16
Total Kjeldahl Nitrogen | 0.30 | 0.39 | 0.56 | 0.73 [ 0.87 | 1.00 | 1.11 [ 1.26 | 149 | 1.93 | 2.80 | 0.63
Ammonia 0.02 | 0.02 | 0.04 | 0.05 [ 0.06 | 0.08 | 0.11 | 0.14 | 0.20 | 0.34 | 060 | 0.022
Nitrate plus nitrite 0.01 | 0.01 | 0.03 | 0,05 | 0.07 |0.20 [ 0.14 | 0.20 | 0.32 | 0.64 | 1.05 | 0.10
Total Phosphorus 002 | 0.03 ] 005 | 0.06 | 0.10 | 0.13 | 0.18 | 0.25 | 0.39 | 0.74 | 151 | 0.61
Orthophosphate 001 | 0.01 | 0.03 | 0.04 | 0,05 | 0.08 | 0.11 | 0.17 | @837 | 059 | 1.37 | 0.31
Turbidity (NTU) 060 | 0.90 | 1.20 | 1.45 | 2.10 | 2.80 | 3.60 | 4.50 | 6.65 | 10.45 [ 16.30 | N.D.
TEST SITE
[ Parameter [5% [10% |20% |30% ]|40% |50% |60% [70% [80% [90% [95% | Measured |
FENpYEn 1 o031 | 043 | 077 | 1.04 | 2.16 | 294 | 6.45 | 1051 | 17.00 | 39.51 | 60.85 | N.D.
Chlorophyll a(mg/m )
Hester-Dendy Diversity | 0.84 | 2.12 | 2.48 | 2.74 | 2.88 | 3.09 | 3.25 | 340 | 352 | 3.76 | 3.90 | N.D.
Hester-Dendy Taxa
ol 6 | 65 9 | 115 | 13 | 15 17 | 215 | 26 | 20 | 32 31
Dipnet Taxa Richness 9 12 | 17 | 20 | 22 | 245] 26 | 28 | 31 | 37 | 53 8
Total Kjeldahl Nitrogen | 0.30 | 0.39 | 0.56 | 0.73 [ 0.87 | 1.00 | 1.11 | 1.26 | 2.49 | 1.93 | 2.80 1.6
Ammonia 0.02 | 0.02 | 0.04 | 0.05 | 0.06 |0.08 | 0.11 | 0.14 | 020 | 034 | 0.60 | 0.098
Nitrate plus nitrite 001 | 0.0 o3| 005 | 007 [ 0.10 | 0.14 | 0.20 | 032 | 064 | 1.05 | 0.03
Total Phosphorus 0.02 | 0.03 | 0.05 | 0.06 | 0.10 | 0.13 | 0.18 | 0.25 | 0.39 | 0.74 | 1.51 1.2
Orthophosphate 001 | 001 | 0.03 | 0.04 | 005 [ 0.08 | 0.11 | 0.17 | 0.27 | 0.59 | 1.37 1.1
Turbidity (NTU) 060 | 080 | 1.20 | 145 | 2.10 | 2.80 | 3.60 | 4.50 | 6,65 | 10.45 | 16.30| N.D.

Taxa richness and diversity values are for
collected from a standardized multi-plate sampler. Dipnet taxa richness = number

benthic macroinvertebrates. Hester-Dendy sample= benthic macroinvertebrates
of taxa collected in standardized dipnet

sweep samples. Diversity = Shannon-Weaver H'. NTU = Nephelometric turbidity units. Adapted from Joe Hand, FDER,
personal communication, 1991 (data collected 1980-1988). ND = No data.
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Appendix 8
Habitat Assessment Field Sheets.
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PHYSICAL/CHEMICAL CHARACTERIZATION FIELD SHEET

FEUELITTIRG AGERCY CODE: STORET STATION NUMBER | WW—W—
SUBMITTING AUENCY NAME: WATER: iy
q-4-02 (100 | Ofe s .

MIMI-@ TOONTY: [oCATION: n AME Teat < he
ol GH"%F below OFL Pm-';w Nrehels BT

RIPARIAN ZONESTREAM FEATURES

Predominant Land-Use in Watershed {rpn::ﬁ' relative percent in cach calegory):

ForesyMatural | Silviculture FicldPasture | Agricultural Residential Commercial Industrial | Orher (Specify)

‘| | =i i | O | A | W_—

Local Watershed Erosion (check bou): Wome L] Slight L1 Moderate LY Heavy ﬁ >

e
Local Watershed MPS Pollution (check bax): No evidence L

Shight L] Moderate potential [ Obvious sources 2L

Width of riparian vegetation (m} List & map dominant

l Typical Width {m) Depth (m)/Velocity (m/sec T ransect
_

more slEuens

Astificially Impounded 1 yes

O least buffered side: Ict{ Vegetation an back
Arificially Channelized (ne U |
recent, sevens 1 necaETY munstly recuvered

High Water Mark: Y |+ pg‘l

"ot ]

L. md . F] =
{m abrowe presees wades bet]) (pressat depdinm)  {m above bed) (oL mdeeg [- ! m zep] i md
Canopy Cover %:  Open: L Lighily Shaded (11-45%): LI Hndmt:ly&hpdgd@mg] T Feavily Shaded: LJ
SEDIMENT/SUBSTRATE

T mel.l.'ae-

Substrate Type Wcovermge | Hlimes Substrate Types
nu_::{hd sampled
Woody Debris (Snags) 1.5 Crghed] Sand | _.:‘.L___fq—-mﬁ{t—
Leaf Packs of Mats 0.5 = Mud/Muck/5ilt
Aguatic Yepetation Other:
Rock or Shell Rubhie Orther:
Undercut banks/Heats 1] =7 Tirars serial viewe skerch of hablists found in 100 m section
Cond. {umbo'cm)
WATER Depth ’ Temp. (*C): | pH(SUx | D.O.(mgf) | Or Salinity (ppe) Secchi (m):
QUALITY {mk
Top
Mid-depin t.e5 | agbs | .60 1ol 5w 0.2
Botiom =
System Type: Streame (-2 order -6 order
™ ocder T orderorg Lake: ] Wetland: O % : O Other E
Wammm{dnck box): - Pemoleum: [ ; Oder; L1
k B 3 Shok: L]
W= id: Opaque: [
3 : Other. L] E
V ! 5 Mﬂ R:I:::i l:qml'l:l'run Hbunanl
o g . Periphyton
sl n oy > '3‘“ e gl neckve | g o0 ¥ O
L Aquatic Macrophytes B O o O
Tron/sulfur Bacteria P O ] =i
SANPLIMNG | EAM: ] ; DATE:
B Ly 9-9-02

¥
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i T ———
e

(THiabitat Parameter gn% Poor
Primary Habitat habita1s present (snngs, - Adequais habltat, | present. Less than habitst, Lack of habsut is
Components tree roota'usderout banks, e substrates may be desirable habitat, ohvious, substraies

aquatle vegetation, beal mew Tl (Fresh leaves o frequently ar nstable ar smothened,
pacics (partially decayed), | snags). removed.
Substrag
Diversity
20 19 18 17 16 15141312 11 109876 54321
Greater than 10% T 1o & 5[ Less than 3% productive
Substrate wﬂmm habisns, by aerial extent. ‘habitai habitat,
Availability i
20 19 18 17 16 15 14 13 12 11 09876 54321
Wiax. observed st typecal Max, observed ot typical Max, observed ot typical | Max observed at fypacal
Water Velocity [ | wansect; > 0.25 misec. But | imnsect: 0.1 10 0.23 misec | ransect 0.05 o 0.1 mveec | cramsect: <005 mfsec. Or
=] = | msec UH: spate coewming: > 1 miec
20 19 18 17 16 15 14 13 12 11 D98 7T6 54321
's“_hmi“,ﬂ' i S redordn | | umeibymadoran | | atite - wih Babitats with sand
— ar or sand with silt,
BRI __"'—""_"__ secumutation mn:b- s, pocls shallow, o uwpnbh-.:nm
Frequent sediment abaent
] aq maemant §5
Primary Score 20 19 18 17 16 15 14 13 12 11 09876 543121
Componeats or dredging. Stream with | channelized in the past recovered, but > B% of | bas-cut banks, straight,
normal, sinuous pattem Pﬂnﬂ.m area affectsd instream habieat highly
Artificial L sinugus paremn
Channelization ___| 2019 18 17 16 15 14 13 12 11 109876 54321
—Bank Stabiliy | Sable. Noevidenceof | Moderaiely sible
ervsion or bank faflure. infrequent or small areas | Modernte areas of erosion, $0%%) raw, groded areas,
Right Bank Litle potential For future | of ecosion, mostly bealed | high emsion poteatial Ot ious bank sloughing
Lef: Bask problems, during foods.

g 9 £76 5 4 321
~Riparian Buffer | "t of naiive vegetalion ~WIdih of aafive vegetation | Less thas 6 m of naive
Zaone Width {least bufTered ride) greater (lenst buffered side) 12m 6o 17 m. hurman activities | bufTer zone due 1o

than 18 m wifm still clase 1o gystem intemgive human activilics
Rigt: Bank L&
LefiBaak mm 9 876 5 4 321
Riparian Zone Cher eln o [
Vegetarion Quality Mml zone is vegetsied, andler | ozone i andior | sreambank surfaces are
plants, inchuding wees, ane class of plants ane or twe expected vegetated and ‘or poor plant
St ti' understory shrubs, ornon- | mommally expected for the | classes of plants are mnt community (€4 grast
Right wocdy machrophyies. mw represented. Paschesof | monoculnure of exstics)
Lest Bank Narmal, expected plant is ot fare sail or closely presamt. Vegetation
commisnity for given represenied. Some cropped removed 10 siubble beight
e mms s eem = o | sunight i habstat disruption in community | disruplicn cbvicus, of2 [nches or bess,
Secondacy conditions, evident.
Score I 9 876 5 4 e |
(<L ) TOTAL SCORE 13
e SONATURE:
-23% &
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.m/River Habitat Sketch Sheet, Form FD 9000-4 (June 1, 2001)
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FDEP-SOP-001/01; Form ED 9000-3 (une 1,2001)
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD SHEET

: —TORET STATION NUMBER: | DALE (WDITE |
SUBMITTTNG AGENGY MAME:
q-9-o
TIERARRE: 2 [OCATION: FIILDI
crvan Bon Not[lorsy ';3;;5,1, : O an .Jﬁ..l,]. 20 e Lo
shoougn| nfi7 elle Ce o ¥eqsnnl pw,,q“- Nickwls

RIPARIAN ZONE/STREAM FEATURES .

Predominant Land-Use in Watershed (apeeily relative pereent in each category):

ForcsMarural | Silviculture | Field/Pasture Agricultaral | Residentin! | Commercial Industrial | Other (Spesify)

L__ELJDB_“_IIEDI[ [ o ] | | | ![;ﬂz}l

.

Local Watershed Erosion (check box): MNone LI Slight LJ Moderate PO Hesvy LI hor)

Tocal Watershed NPS Pollution (chesk box): Mo evidence LI

Slight P9 Moderate patential [0 Obvious sources O |

Width of riparizn vegetation (m) List & map dominant | Typleal Widih (m) Depth (m)Velocity (mfsec umt
On least buffered side: 'ﬁi Vegetation on back
Artificially Channelized no L |m| ST L LT L LI
- i JLS TR N = W | o - R T /
Atificially Impounded yeE more slousus -—~—'—'_'—-—---.-H___H\H
High Water Mark:[ 7705 (2.0 ] e
o] "] ™ [29]) | g e Ed e
{m showve present wider level) {presant depth nm) {m sbeve bed) b o
Canopy Cover % :  Open: [ Lightly Shaded {1 1-45%) L MudmlatyShde} 5 Heavily Shaded: L]
sEDmENTrSU'BETum
5] [J Chemical: [ ] Anaerobic: L] Other, LJ

arder

¥

sli gevere i
Subsirate Type % covemgt Tiimes mathod Substrale Types | o covemge W times maethad
sampled sampled
Woody Debris (Smags) | = = gl | Sand B [ Dipred
Lﬂf!uhuﬂ-‘llu f = MudMuck/Silt et
¢ Vegetation Other:
Rock ar Shell Rubbie [ - H
| Undercut banks/Roats S5 Tivaow aerial virw sketch of habltats | n 0O msection |
l Cond. (umbofcm)
WATER Depth Temp. {*C): | pHSU) D0, (mgly | OrSalinity (ppt): Sgechi (m)
QUALITY {mj:
Top
Mid-d=pth Oy =7.04 =. 80 Tl 554 ST
Bottem
System Type: Stream T2 oeder

A
Periphyicn hg a | (]
Fish | O = O
Aguatic Mmphﬂu’ﬂ o O 0
Lrory/sul fur Bacteria m| ] a
T SAMPLING TEAM: ™=
o O L
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Primary Habitat habitats proseni (snags, present. Adsquate habimst | present. Less than hubitar. Lack of habitst is
Components tree rogeaiundereut ba Some subsirates may be | desirable habliat abvious, pubstrates
aquatic vegeiation, new fall (fresh lewves or | Frequenily o unstable of smothered.
packs (panially decayed), | snagi) reenaved.
gjubih'lk L roxle),
- 20 19 18 17 16 15 14 13 120D 09876 543121
Creater than 30% 1% to 30% producilve &% to | 5% productive Lesa than 5% prodective
Substrate produstive hablixt present | habitar, by serial extent. binat hahieas.
Availabili q az e
20 19 1817 16 15 14 13 12 11 09876 54321
hiix, observed ot ypical | Max. observed at rypical Max. observed a1 bypical Max observed at typical
Water Velocity IH trangect: = 0.25 misec. Bud | transect 0.1 1o 025 mber | tansect: 005w 0.0 misee | runpeet: <008 miser. Ot
< | misec 4 i1 spate occurring: > | mises
20 19 18 17 16 ISE-IIII!]IH 9876 542321
Hat o L?s'u.'l';'.,-.'.. ikt it e e dnhum:-hni hﬂmtﬂn‘ni !
1 F1 or [ ar or ) sl
m__%: socumulifios sibi, pools shallow, A Yo prols
e frequant sediment sbemi
i H iny2
Primary Score 20 19 18 17 16 15014 13 12 11 098768 54321
Components ordredging. Stream with | chamnelized in the past recavered, but > $0% of bﬁﬂﬂl:mm
nemal, sinugus pattern (>20 ymx], but mastly ares affected imgtream habitar highly
recevered, fuirly good
Ch“lﬂﬁﬂﬁb‘lm. 2019 18 17 16 15 14 13 12 11 MW98T6 54321
Bank Stability Suble. Na evisenes ol Modersiely sable. umsiable. Tanable. Many (5
ervsion or bask failure, Infreqpuent or small areas Moderaie areas of erogion, | B0%) row, eroded areas,
Right Bank Linle potential for future | of esosion, mostly healed | high erusion potential Obrviows bank sboughing.
0 9 876 5 4 324
Riparian Bufler | W Wi of nalve vegetaiion vegetston | Widih of nafive vegemton | Less than & m of natve
Zone Width (et bufTered side) greater | (least buffered side) 12m i to 12 m, human sctivities | buffer zone due w
then 18 m wikm still elose 1o system intensive buman activities
Right Bank 1
LeftBank _1(3 _ﬁ{ﬂi £76 5 4 33
artan Orver 8074 of dparian [ [
\r:ﬂ.mm .:Emmu.m o0 i vegealed, andior opone is sador | swearnbank sarfaces ie
plists, including tres, one elass of plan one or two expected vegetated andior poor plast
g | usderstony sheubs, oe non- | mormally expected for the classes of plants are ot | commumity (e.g. grass
RighiBaok B |« a _ sunlight & habitat represented. Pachesof | moneculnwe or exatics)
LeftBank 7] | Mormal expected plant ecaditions is ot bare gail or clossly Vegetstion
snmmamsssaanssssa | Blipht & abital m‘hmﬂh‘ disruption obvious, of 2 inches or less.
Secondary - conditions. evideit.
e k> T 876 5 4 331
TOTAL SCORE
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Appendix 9.

Benthic macroinvertebrates collected from Hester-Dendy artificial substrates incubated at a Control Site
and a Test Site downstream of the Agrifos Nichols Mine for 28 days. Taxa collected and density
(individuals/m?) rounded to the nearest individual (n = 3 samples from the control site and 2 samples

from the test site). Control Site  Test Sits
Amphipoda:
Undetermined Amphipoda - 24
Hyatela arfeca 1,238
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Diptara:
Ablabesmyia rhamphe Qrp. - 254
Chirgnomidas 1.567
Dicrodendipes skmpsoni 33
Giyplofendipes sp. - 50,138
Goeldichironomu s amazonicus - T41T1
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Polypediturn Fawum 1,146 -
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Planorbeda sp.
Undetermined Gastropoda
Amnicola 5p.

Hydroblidae

Mslanoides sp.
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Appendix 10

Qualitative benthic macroinvertebrate collections (n = 20 discrete dipnet sweeps) from a Control Site
and a Test Site downstream of the Agrifos Nichols Mine. Taxa lists and number of individuals counted.

Control Site Tast Site

Amphipoda:

Hyalella azteca 1 61
Coleoptera:

Dineutus sp. . 1

Microcylloepus pusillus 33 -
Diptera:

Chironomidae 1 s

Glyptotendipes sp. 3 17

Goeldichironomusg sp. 1 -

Goeldichironomus amazonicus - 14

Goeldichironomus carus - 1

Pentaneura inconspicua 1 -

Polypedilum beckae - 6

Polypedilum favum 24 =

Rheotanytarsus exiguus grp. 1 -

Rheotanytarsus pellucidus 2 -

Stenochironomus Sp. 1 -
Ephemeroptera:

Baetidae 1 -

Pseudocioson sp. 3 -
Gastropoda:

Amnicola sp. - 1

Pyrogophorus platyrachis - 5
Lepidoptera:

Pyralidae 1 -
Megaloptera:

Corydalus cornutus 3 -
Nemertea:

Prostoma sp. 1 -
Pelecypoda:

Undetermined Pelecypoda 1 -
Trichoptera:

Cheumafopsyche sp. 17 -
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The Bioassay of Agrifos L. L. C., Nichols Mine effluent sampled on
September 9, 2002, NPDES #FLO0000311.

Transaction Code NPDES HUMBI Insp Type  Inspector  Fac Typs
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The Priority Pollutants Analysis for Bioassay of Agrifos L. L. C,,
Nichols Mine effluent sampled on September 9, 2002, NPDES

#FL0000311.
Transaction NPDES NUMBER YRIMO/DA inap Type inspactor Fac Type
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