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Florida Department of Environmental Protection

Fifth Year Inspection Summary

Discharger: Arvah B. Hopkins Generating Station
County: Leon

MPDES Number: FLOO25518

Permit Expiration: 11/06/2002

Toxics Sampling Inspection (XSI)

Date Sampled: June 25, 2002
Results: Metals were detected in the effluent, control, and test site samples at levels that complied
with Class Il Water Quality Standards (Table 1). No organic constituents were detected in the effluent.

Compliance Biomonitoring Inspection (CBI)

Date Sampled: June 25, 2002
Results: The effluent sample was not toxic to the fish, Cyprinella leedsi, or to the invertebrate,
Ceriodaphnia dubia, during the 48-hour acute screening bioassay.

Impact Bioassessment Inspection (IBI)

Date Sampled: June 25, 2002

Results: In the gualitative macroinvertebrate samples, all study sites received either “good” or
“excellent” ratings on the Stream Condition Index. There was some alteration of the communities nearer the
outfall, however. Test Site 1 received a SCI| score of 21 placing it in the lower range of the “good” category
while Test Site 2 received 2T points placing it in the lower end of the “excellent” category. Control Sites 1 and 2
received 29 and 33 points, respectively, placing them in the mid and upper ends of the “excellent” category.
The force of the effluent entering Beaver Creek has altered the physical structure of the system and may
explain the differences in community structure near the outfall.

Water Quality Inspection (WaQl)

Date Sampled: June 25, 2002

Results: Physical-chemical parameters were similar among the study sites and complied with
Class Il water quality criteria. Mutrients were similar among the study sites. Algal Growth Potential (AGP)
values in the effluent sample and at the control and test sites were below the 5.0 mg dry wi/L “problem

threshold” established for freshwaters.

Biclogical assessments are prepared by FDEP staff to provide information for review of NPDES parmit renewal
applications. Biological assessments, in conjunction with other information concemning the subject facility and its receiving-

water body, are used to determine appropriate permit conditions.




Introduction

The Arvah B. Hopkins Generating Station is located west of Tallahassee, on State Road 260,
Leon County Florida (Appendix 1). This facility is an oil/natural gas powered electric generating
facility owned and operated by the City of Tallahassee. The wastewater from the plant consists of
cooling-tower blowdown, turbine-cooling water, and treatment-pond effluent that is treated by mixing,
flocculation, sedimentation, and in the case of the cooling tower blowdown, pH adjustment prior to
being discharged. Effluent is discharged at outfall D001 through an onsite man-made drainage ditch
to Beaver Creek. The discharge enters Beaver Creek at its headwaters, flows through the Lake
Talquin Wildlife Management Area, and feeds into Lake Talquin near the confluence with the
Ochlockonee River (see Facility Summary in Appendix 2). The design flow of the wastewater system
is 3.3 million gallons per day (MGD). The actual flow during this survey was 2.1 MGD (see Facility
Summary in Appendix 2).

Class Il Freshwater Water Quality Criteria and facility permit limits are listed in Table 1.
Values that exceed water quality or permit limits are highlighted in bold text. Biocassessments
conducted in 1995 and 1996 demonstrated adverse effects to the macroinvertebrate and the
periphyton communities of Beaver Creek were due to elevated copper and conductivity (FDEP 1995,
1996) and resulted in viclations of the biological integrity criterion (Rule 62-302.530(11) FAC). The
facility's Discharge Monitoring Reports indicate that copper concentrations in the discharge have
been decreasing over the last two years. In 2001 there were three minor pH excursions.

Background

The purpose of this investigation was to determine the discharger's effects on the receiving
water's biological communities. In previous biclogical assessments, the facility has negatively
altered the invertebrate community, has discharged high levels of copper, and increased the specific
conductance downstream of the outfall (FDEP 1985,1996). The facility's discharge enters Beaver
Creek at its headwaters, essentially dominating the stream. The force of the effluent entering the
creek has caused scouring and habitat reduction in approximately the first 100 meters downstream
of the outfall and may have contributed to impacts to the invertebrate communities seen in previous
biological assessments (FDEP 1985, 1996). In addition to habitat alterations, previously elevated
levels of copper and common ground water ions (read as specific conductance) appear to have
contributed to impacts to the invertebrate communities in Beaver Creek when compared to a near-by
Control Site (Three Pole Creek).

In 1996, Three Pole Creek received an “excellent” Stream Condition Index (SCI) rating compared
to a “poor” rating in Beaver Creek, Previous effluent specific conductance values have ranged from
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890 to1040 umhos substantially higher than levels measured in Three Pole Creek. Effluent copper
values ranged from 43 to 81 pg/L, levels high enough to be chronically toxic to some invertebrates
{ACQUIRE 1994), Toxicity has not been measured in previous studies in part due to elevated
hardness values (approximately 400 mg/L CaCOs). Metal toxicity decreases with increased water
hardness and copper toxicity would have been difficult to detect for this reason (per Steve Wolfe,
former Biology Section Administrator). The facility currently has an 800m copper mixing zone and is
applying for an extension to address the copper in Beaver Creek.

Due to a significant drought, the historical control site in Three Pole Creek was not an
appropriate control site for this study. Instead, a concentration gradient was used to determine if
impacts to the biological communities decreased with decreasing effluent concentration. Four sites,
two test sites and two control sites, were located at increasing distances from the outfall in Beaver
Creek. The two test sites were within the facility's mixing zone and the control sites were
downstream of the mixing zone. Test Site 1 began 30m below the point of discharge to 130m and
Test Site 2, from approximately 130-230m. The control sites were located roughly 1000m
downstream of the point of discharge; control Site 1 was upstream of Control Site 2 (see map in
Appendix).

Previous biological assessments have shown significant elevations in conductivity associated
with the effluent (FDEP 1995, 1996) and for this reason it was chosen as the parameter upon which
the concentration gradient would be based. On June 14, 2002, replicate conductivity measures were
taken along with other field parameters (pH, dissolved oxygen, and temperature) beginning at Test
Site 1 and moving downstream to Control Site 2 (Table 2). These measurements showed that
without input from tributaries flowing into Beaver Creek, there is essentially no dilution of the effluent
at the control sites. As a result of this, any changes seen at the biological communities among the
study sites will not be attributed to differences in water chemistry but to other physical alterations the
discharge may be having on the in-stream habitat

A habitat assessment was performed in situ to compare all sites. Supplemental physical and
chemical data were collected on the effluent and study sites. Data for this report were collected on
June 25, 2002. Due to low water levels, periphytometers and Hester-Dendy samplers were not
deployed for this study.

All field and laboratory biological methods followed Biology Section Standard Operating
Procedures (SOPs, see< www.dep.state fl.us/labs/sops/index.htm= for details) and met DEP quality
assurance/quality control standards (see <www.dep.state.fl.us/labs/nelap/index.htm >).

The DEP Central Laboratory in Tallahassee conducted this investigation. The report was
reviewed by District representatives and the Point Source Studies Review Committee (Wayne
Magley, Chuck Ziegmont and Michael Tanski).




Results and Discussion

» Chemical results are reported in Table 1 and Appendix 4. A complete listing of all
analytes measured can be found in Appendix 4. Copper was detected in the effluent
sample at a level that complied with Class |l Water Quality Criteria and permit limits.
Aluminum, arsenic, copper, iron, and lead were detected in the study site samples at
levels that complied with Class Ill Water Quality Criteria (FAC 62-302). No organic
pollutants were detected in the effluent.

* The conductivity gradient demonstrated Beaver Creek to be effluent dominated
throughout the study area with only minor reductions in conductivity at Control Sites 1 and
2 (Table 2).

+ Dissolved oxygen, water temperature, and pH at test and control sites complied with
Class Ill Water Quality Criteria (Table 1, FAC 62-302). Effluent conductivity was not in
violation of Class Il Water Quality Criteria (FAC 62-302) or facility permit limits.
Conductivity levels were elevated at all study sites ranging from 734 uhmos/cm at Control
Site 2 to 819 phmos/cm at Test Site 1 (Table 2). A tributary flowing into Control Site 2
had an average conductivity level of 24 hmos/cm (Table 2).

+ The effluent sample was not toxic to the fish, Cyprinella leedsi, or to the water flea,
Ceriodaphnia dubia, during 48-hour acute screening bicassays (Table 1, Appendix 7),
complying with FAC 62-302 and the facility’s permit limits.

¢ Fecal and total coliform samples were not collected for this study.

» With the exception of total phosphorus, the effluent does not appear to be contributing to
increases in nutrients at the study sites where values were B0-80% of typical values at all
study sites and comparable to the effluent level. Ortho-phosphate was somewhat higher
at the control sites (Y0-80%) compared to the test sites (50-60%) (Appendix 6). All other
nutrients were less than 50% of values measured in other typical Florida Streams.

» Algal growth potential (AGP) is a measure of nutrients available for algal growth (Miller et
al. 1978). Raschke and Shultz (1987) found that AGP above 5.0 mg dry weight/L
represents a “problem threshold” for fresh receiving waters, implying nutrient enrichment.
AGP values in the effluent and at all study sites were estimated to be below the “problem
threshold” (Table 1). AGP values were estimated due to a temperature excursion of six
hours during the AGP test. These data suggest no problematic nutrient enrichment
related to the discharge in this portion of Beaver Creek, There was no evidence of
growth inhibition in AGP data (Table 3).



» Habitat assessment scores placed Test Site 1 and 2 in the "sub-optimal” categary with
102 points each. Control Sites 1 and 2 scored 126 and 130 points, respectively, which
placed them in the “optimal” category (see Appendix 8).

* Qualitative measures of benthic macroinvertebrate assemblages from dipnet samples are
summarized in Table 4 and 5 and in Appendix 9. Control Sites 1 and 2 had SCI scores of
29 and 33, respectively, placing each site in the “excellent” category. Test Sites 1 and 2
had SCI scores of 21 and 27, respectively, placing Test Site 1 in the "good” category and
Test Site 2 in the "excellent”.

+ [Dipnet samples were subsampled to a targeted 100-organism count. Habitat reductions
by effluent scouring at Beaver Creek are indicated by the amount of the dipnet sample
that was sorted to reach the 100-organism target. At the control sites, 8-10% of the
sample was sorted, while at the test sites 22-33% of the sample was sorted.

Summary

The facility appears to be in compliance with its permit limits and Class |1l water quality
standards. Copper was detected in the effluent at a level below Class |1l Water Quality Criteria and
levels known to be chronically toxic to invertebrates. Total phosphorus levels were elevated at all
study sites and appear attributable to the effluent.

Removal of the physical habitat at Test Site 1 due to force of the effluent entering Beaver Creek
appears to have caused reductions in the macroinvertebrate communities near the outfall. These
alterations are seen in the lower Habitat Assessment scores, a reduction in the Stream Condition
Index score at Test Site 1, and in the higher proportion of the dipnet samples that were sorted to
reach the targeted number of individuals at the test sites when compared to the control sites.
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Table 1. Efftuent limits and summary of chemistry data.

Arvah B. Hopkins Generating
Station

Effluent
Limits

Control
Site 1

Control
Site 2

Test Site | Test Site

Aluminum 1500 ** 50U 470 360 50 U 230
Arsenic 50. =* 3.0U 331 oy 341 30U
Cadmium 3041 b* | 0025 U | 0025 U | 0.025 U | 0.025 U | 0.025 U
Calcium - 93.3 86.3 79.9 27.9 27.7
Chromium 579.0 p* 20U 20U 20U 20 U 20U
Copper 34.6 b* 11.9 9.7 8.1 12.4 14.5
Iron 1000 * 25U 426 141 25 U a8 1
Lead 15.74 b** 0.25 U 0.58 1 045 1 0.25 U 0311
Magnesium - 28.7 26.4 24.5 279 27.7
Nickel 456.3 b** 20U 20 U 2.0 U 20U 2.0 U
Selenium 5.0 =* 0.5 U 0.5 U 0.5 U 05 U 0.5 U
Silver 0.07 ** 0.02 U 002 U | 002U | 002U | 002 U
Zinc 20a " oy oy 30U 30U 3.0 U
- te - 0. i 0.20 0.088 0,092
Total phosphorus - 0.551] 0.53 0.47 A .56 0.58
Ammonia - 00100 | 0.0141 0.0201 | 0.010U | 0.010U
Nitrate+Nitrite - 0.050 0.031 0.031 0.056 i0.054
TEN = 0.181 0.43 .36 A 0181 0.18 1
Organic Nitrogen - 0.18 0.42 034 0.18 0.18
Total Nitrogen - 0.23 0.46 .39 0.23 0,23
Un-ionized ammonia 0.0z * = 0.00 2 - - -
abitat Assessment - - 126 130 10 1
DO (mg/L) S50 ** 9.5 7.9 8.0 83 8.5
pH (SU) 6.0-85 * 73 79 19 7.8 1.9
Conductivity (umbos/cm) i E23 776 T34 519 218
Sulfate ( mySO,;.f'L} - 160 A 150 140 160 150
[Temperature (°C) < 26.67 * 23.6 24.1 238 23.1 233
Total Dissolved Solids (mg/1) - 523 A 405 451 529 509
Total Suspended Solids (mg/L) - 4 U 29 19 4 f
Flow (MGD) report 2.1 - - - -
Hardness (mg CaCOs) report 35116 12421 300,40 342.62 339,55
wt/'L J.0l 3.57
inassay - Invertebrate 5 = " =

* Permit limit
** (Class III water quality standard
a - Daily maximum

b - Value 15 caleulated based on hardness

A - Value reported is the mean of two or more determinations

I - Value reported is between the minimum quantitation limit, and the laboratory pratical quantitation limit

T - Estimated value

K - Actual value is known to be less than value given
L - Actual value is known to be greater than value given

N - Presumptive evidence of presence of material

U - Material analyzed for but not detected; value reported is the minimum detection limit
NOEC - A no observed effect concentration less than 100% effluent will constitute a violation of this permi
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Table 2. Arvah Hopkins data showing conductiviey gradient from June 14, 2002

Arvah B. Hopkins Dt;s::;:d pH Temparaturel Conductance
Generating Station | (mg/L) i ©) ML)

a' b a b a b a b C
EFFLUENT 054 | 041 | 733 ) 739 § 2359|2358 823 | B23 | B23
Test Site 1
S5m’ 823 | 823 ] 7.80 | 7.79 123.15]| 23.15] 820 | 818 | 820
30m 8.22 | 8.21 | 7.81 | 7.80 J23.13| 23.13] 819 | &19 | 819
75m §.23 | 822 | 782 | 7.82 |123.11|23.10] B19 | 819 | &19
100m 825 B24 | 782 | 783 J23.10]23.10f 819 | 319 | Bl6
Test Site 2
10m 850 | B40 | 7.88 | T.BT 123.26]23.26] 818 | 818 | 818
30m 831 | 829 | 7.89 | 7.8 |23.27| 2327 B17 | 818 | 818
60m 827 | 825 | 789 | 7.89 | 2329 23.28] 818 | 817 | 817
A0m 824 | 824 ] 790 | 790 12330)23.30] 513 | 812 | Ble
[Control Site 2
2m 797 | 7900 704 | 703 123762376 T34 | 735 | 736
I0m 765 | 766 | 794 | 792 |23.85] 23.80] V46 709 | 765
70m 774 | 7.66 ] 796 | 706 (2304|2304 TT3 | T4 | TH4
10im 771 765 ) 796 | 795 |2396(2305] 774 | 773 | 715
Control Site 1
Ilm 700 | 7.81 ] 792 | 793 |2406|24.06) 776 | 762 | TT1
30m 776 | 272 1 794 | 795 |2407| 2407 777 | 772 | TTe
20m 779 | 7271 ) 795 | 795 § 2408|2400 TI7 | T | 774
100m TE3| 770 ) 796 | 795 124.10] 24.10) 778 | TV ——a
Tributary (@
Control Site 2 825 ) B19 ) 437 | 427 | 2258|2257 14 27 il

1 -a,b, and c represent replicates measures taken at each location

2 - distances were randomly selected along each 100m stream transect

‘Table 3. Measured and predicted algal growth potential (AGP) |
for total soluble inorganic nitrogen (TS IN) and orthe phos phate
(O P) limitation.
’ AGP Predicted AGP

Location (measured) |(TSIN)+20% M:P ratio
December-01
Control Site 1 3.9 1.71+0,342 0.2
Control Site 2 3.6 1.9+0.38 0.3
Test Site 1 3.6 2.508+1.0944 0.8
Test Site 2 3.5 2.432+1.1096 0.7
Effluent 3.9 2.28+0.38 0.7




Table 4. Community structure of control and test sites.

Arvah B. Hopkins Generating | Control Site | Control | Test Site 1 [Test Site 2
5 tation 1 Site 2
| [% Dominant Taxon 20.0 10.2 24.5 10.1
| |EPT Taxa g 8 4 4
Florida Index 15 18 11 21
Mumber of Taxa 30 35 27 26
Total No. of Individuals 105 98 102 89
| Stream Condition Index 29 33 21 27
| |% Amphipoda 0.0 0.0 1.0 0.0
% Coleoptera B4 13.3 128 157
% Decapoda 1.9 EN | 6.9 5.6
| 1% Diptera 19.0 ilé 226 483
| 1% Ephemeroptera 286 245 24.5 4.5
| |2 Megaloptera 0.0 1.0 0.0 2.2
% Nemertea 1.0 0.0 2.0 0.0
s Odonata 1.9 7.1 2.0 101
| |* Oligochaeta B6 2.0 EEB 0.0
| |% Pelecypoda 4.8 0.0 0.0 0.0
[{% Plecoptera 1.0 20 0.0 0.0
!_ % Trichoptera 248 153 18.6 13.5
% Burrowing Deposit Feeders T.6 2.0 5.9 0.0
% Predators T.1 16.8 18.1 343
| |%& Surface Deposit Feeders 352 4.7 iB.7 0.3
| |24 Suspension Feeders/Filierers 3249 128 T8 B4
% Scrapers 10.5 16.8 17.7 14.6
% Shredders 24 .1 15 73




Table 5. Stream Condition Index results for control and test sites.

Control Site 1

Total Number of Taxa 30 =31 | 30-16 | <16 3
EPT Taxa 8 =7 6-4 <4 5
# Chironomid Taxa 9 =0 8-5 <3 5
% Contribution of Dominant Taxon 20 =22 | 23-61 =61 5
% Diptera 19 - <50 =50 3
Florida Index 15 =16 15-8 <8 3
% Suspension feeders/Filterers 33 =12 11-6 < 5
Excellent 27-33
Interpretation of Scores Good 21-26
Poor 14-20
Severely Degraded 7-13

Summer Index Poriod: Stream Condition Index (SCI) for Florida Panhandle (April1996)

Total umruf Taxa

Control Site 2

35 >31 [ 30-16 | <16 5
EPT Taxa 8 >7 -4 <4 5
# Chironomid Taxa 14 >0 B-5 <5 ]
% Contribution of Dominant Taxon 10 <22 | 23-61 =61 3
% Diptera 32 - =50 =50 3
Florida Index 18 >16 15-8 <8 5
% Suspension feeders/Filterers 13 =12 11-6 <f 5
Excellent 27-33
Interpretation of Scores Good 21-26
Poor 14-20
Severely Degraded 7-13

Summer Index Period: Stream Condition Index (SCI) for Florida Panhandle (Aprill15996)
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Table 5. Stream Condition Index results for control and test sites. Continued.

Test Site 1

Total Number of Taxa 27 =31 30-16 | <16 3

EPT Taxa 4 =7 6-4 <4 L

# Chironomid Taxa 6 =9 8-5 <5 3

% Contribution of Dominant Taxon 24 <22 | 23-61 | =61 3

% Diptera 23 - <50 | =50 3

Florida Index 11 =16 15-8 <8 3

% Suspension feeders/Filterers 8 =12 11-6 < 3
Excellent 27-33
Interpretation of Scores Good 21-26
Poor 14-20
Severely Degraded 7-13

Summer Index Period: Stream Condition Index (SCI) for Florida Panhandle (April1996)

Test Site 2

Total Number of Taxa 26 >31 | 30-16 | <16 3
EPT Taxa ‘v >7 6-4 <4 3
# Chironomid Taxa 11 =9 8-5 <3 3
% Contribution of Dominant Taxon 10 <22 | 23-61 | =61 5
% Diptera 48 - =50 | =50 3
Florida Index 21 =16 15-8 <8 5
% Suspension feedera/Filterers 8 =12 11-6 < 3
Excellent 27-33
Interpretation of Scores Good 21-26
Poor 14-20
Severely Degraded 7-13

Summer Index Period: Stream Condition Index (SCI) for Florida Panhandle {April1998)
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Appendix 2
State of Florida
Department of Environmental Protection
Facility Summary

Facility Name: Arvah B. Hopkins Generating Station Prepared By: Angela Schrift
Amended by Eric Kitchen

Location: County Rd. 1585 - County: Leon District: Northwest District

Geddie Rd.

Tallahassee, Florida 32304

Latitude: 30°27°4”N

Longitude: 84°24°12"W

Federal Permit No.: FL0O025518 State Permit No.: Facility Type: Industrial

Expiration Date: 10/01/2002 Expiration Date: Wastewater Treatment and
Disposal System

Function of Facility: To provide a wastewater treatment and disposal system to serve a steam eleciric power
generation plant. The industrial wastewater treatment and disposal system has a 3.3 MGD and consists of
two fossil fuel-fired units; Unit #1 has a nominal rating of 7SMW and Unit #2 has a nominal rating of 238

MW.

Description of treatment process: Lime treatment consisting of mixing, flocculation, and sedimentation of
the treatment pond effluent, auxiliary cooling water, boiler blowdown, and demineralizer waste. Also, pH
adjustment of cooling tower blowdown. Effluent is discharged at D001 through an onsite man-made
drainage ditch to Beaver Creek which eventually leads to Ochlockonee River.

Receiving Waters: Beaver Creek to Lake Talguin Classification: Class 111
Waterbody
Design Flow: 3.3 MGD Mean Flow: 1.8 MGD Flow During Survey: 2.1 MGD

Discharge is:  x Continuous

Facility Mixing Zone Details: There is an 800 meter mixing zone extending from the point of discharge;
currently under permit renewal review for copper and temperature.

List Effluent Limits:

Parameter and Units Limit Describe special permit conditions and
permit modifications:
Flow (MGD) Report (daily avg. and daily | Authorized to discharge from outfall D0171
maximum) and D0172 — Cooling Tower Blowdown from
Cooling Towers #1 and #2, respectively, to
Free Available Chlorine 0.2 (daily average) the on-site man-made drainage ditch
(mg/l) 0.5 (daily maximum) through Outfall D001 to Beaver Creek
Time of Chlorine Discharge | 120 (daily maximum) Neither free available chlorine (FAC) or
minutes/tower/day total residual chlorine (TRC) or other
Department approved biecide shall be
Total Recoverable Zinc L0 (daily average) discharged from any tower for more than
{mg/T) 2.0 (daily maximum) two hours in any one day and not more than
any one tower shall discharge FAC or TRC
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Appendix 3
Methods

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 (FAC 62-302) 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 using the water flea,
Ceriodaphnia dubia, and the fish, Cyprinella leedsi (Weber 1993). The effluent and water from
control and test sites were analyzed for the presence and concentration of total and fecal coliform
bacteria (APHA 1992, methods 9222 B, 9222 D).

An effluent sample and water samples from the control and test sites were autoclaved, filtered
{0.45 um), inoculated with the unicellular green alga, Raphidocelis subcapitata (formerly
Selanastrum capricornutum), 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 nutrient content of the water (Miller et al. 1978, Appendix 5).

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). Benthic macroinvertebrates were sorted and identified to the lowest practical taxonomic level,
usually species. The Stream Condition Index and its component metrics were calculated from
benthic macroinvertebrate data to determine the effects of the discharge on receiving waters. For a
discussion of each biological measure and its potential relationship to Florida Administrative Code,

see Appendix 5.
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Appendix 4

Chemical analysis of effluent and receiving water. Continued.

[ FleldID | Analysis Group Com ponent Result Units Remark | MDL | PQL |
CONTROL SIMTE 1] Bio-AGP/LimNut Algal Grow th Potential 389 mgDrywol|  J]  01] 0.3
'CONTROL SMTE 1| Bio-hvertebrates Macroinvert-FW-Qual-Dipnet 30 #Taxa| i 8
CONTROL STE1|  Metais-Water ~ Aluminum_308 470 ugll| 50/ 200
CONTROL STE1|  Metais-Water Arsenic 1 __33[ ugil I 3| 12
CONTROL SITE1|  Metals-Water Cadmium 0.025 ugiL Ul oozs] 0.1
CONTROL SMTE1|  Metals-Water Calcum 86.3 mgiL 0.1 0.4}
CONTROL SME1|  Mefals-Water | Chromium- ¢ 2 ugil I
"CONTROL STE1|  Metals-Water ~ Copper ] wgll| U] 2] 8
'CONTROL SMTE1|  Metals-Water N ‘Copper a7 ugh| 0.75 3
'CONTROL SITE 1 Metals-Water Iron_271 426 ugiL 25 100
CONTROL STE1|  Metals-Water Lead 0.58 “ugiL | 025 1
CONTROL STE1|  Metals-Waler Magnesium - 264| mgiL 0025 01
CONTROL STE1|  Melals-Water a Nickel z ugiL u 2 [
CONTROLSTE 1| Metals-Water Selenium =< 0.5] ugiL Ul o5 2
[ CONTROL SMTE1|  Metals-Water ~ Siver [ 002 wgiL Ul 002 o008
CONTROL SITE1|  Metals-Water “Zinc - 3 ugiL u 3| 12
CONTROL SME 1| Mutrients-Liquid ~ Ammonia-N 0.014 mg NIL I opi| 0.0z
"CONTROL STE1| Mutrients-Liquid | ~ Chioride 57 mg CUL | O
CONTROL SME 1| Nutrients-Liquid NOZNO3-N 0.031 mgNL| 0.004|  0.01
CONTROL SITE 1| Nutrients-Liquid ~ N_KJE _TOoT 043 mg NIL| 006 02
CONTROL SMME 1| Nutrients-Liguid ~ O-Phosphate-P 021 mg PIL| 0016 0.04
| CONTROL SMTE 1| Nutrients-Liquid Sulfate 150 mg SO4/L | 1 254
CONTROL SITE1|  Mutrients-Liquid TOS 495 mgiL | 15 B0
| CONTROL SITE 1|  Nutrients-Liguid - TSs 29 mgiL - 4 18
CONTROL SITE 1| Mutrients-Liquid Total-P 0.53 mg FiL| 0.0z 005
|CONTROL SITE2 | Bio-AGP/LimNut “Algal Grow th Potential asal mgDryWtl|  J| 04 03
CONTROL STE 2 | Bio-invertebrates Macroinvert-FW-Qual-Dipnet 36| #Taxa - |
CONTROL SMTE2 | Metals-Water Aluminum_308 N uglL s0|  200|
CONTROL STE2 | Metals-Water - Arsenic 3 ugll U 3 12
CONTROL STE2 | Melais-Water Cadmium 0.025 ugiL Ul 0.025] 01
CONTROL STE2 |  Metals-Water Calgium 79.9) mg/L 01| 04
CONTROL STE2 |  Metals-Water Chromium i 2 uglL U 2 8
| CONTROL SMEZ | Metals-Water Coppar 5 z ugil u 2 B
CONTROL STE 2 Metals-Water ‘Copper 81 ugiL — 075 8
[CONTROL STE2 | Metals-Waler T won_2m 31 ugh 25] 100
CONTROL SME2 | Metals-Water Lead 0.45 ugiL | 035 1
CONTROL STE2 | Metals-Water Magnesium 245 mgiL 0.025] 0.1
CONTROL SME2 |  Metals-Water = Nickel — | 2 uglL U 2 8
CONTROL STEZ | Metals-Waler Selenium ) 0.5 ugiL U o5 2
CONTROL SITE 2 Metals-Water | Silver 0.02 uglL ul 002 o008
CONTROL STE2 | Metals-Water | Zinc = 3 uglL U 3 12
CONTROL SMTEZ | Nutrients-Liguid | Ammonia-N 0.02 mg ML | 0.01] 0.02
CONTROL SITE2 | Nutrients-Liquid | ~ Chioride B 55 mg GiL 1| 25
CONTROL STE2 |  Nutrients-Liquid “NO2NO3-N 0.031 mg NiL 0.004] 001
CONTROL STE2 | Nutrients-Liquid N_KJEL_TOT 036  mgNL| Al 008 02
CONTROL SITE2 | Nutrients-Liquid O-Phosphate-P 02| “mg PIL|  0.008] 002
'CONTROL SME 2 | Nutrients-Liquid " Sulfats 140 mg SO4/L| 1 25
CONTROL STE2 | Nutrients-Liquid ) TDS 451 mgiL 15 60
CONTROL SITEZ | Mutrlents-Liquid | TS5 . 19 ‘mgiL 4l 18
'CONTROL SIME 2 | Nultrients-Liquid Total-P | 047 mg PIL Al o002l o05|
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Appendix 4

Chemical analysis of effluent and receiving water. Continued.

— Field ID T Analysis Group Component Result Units | Remark| MDL| PQL]
TEST SME 1 Bio-AGP/LimMut Algal Grow th Potential 359 mg DryWtL J 0.1 0.3]
TEST EITE 1 Bio- h-.-artabrales Macroinvert-FW- Qual-Dipnet 28 # Taxa

- TEST SITE 1 ‘Metals-Water | ~ Aluminum_308 ) 50 ugiL | u so0| 200

TEST SITE 1 Metals-Water Arsenic 3.4 uglL I 3 12
 TESTSME1 | Metals-Water - “Cadmium 0.025 ugiL Ul oo2s]  od
TESTSME1 |  Metals-Water B Calcium 912 mgiL 0.1 0.4
TESTSME1 | Matals-Water ~Chromum | ugilL u 2| 8
TEST SITE 1 Metals-Water Copper 124 ugil | 0.75 3
TESTSME1 |  Metals-Water Copper 22 w0 2 ]

~ TESTSME1 Metals-Water ron_271 ~ T ugh Ul 25 100

~ TESTSME1 | Metals-Water Lead 0.25 ugil u[ 025 1
TEST SME 1 Metals-Water ‘Magnesium | 278 mgiL 0.025 0.1
TESTSME1 | Metals-Water "~ Mickel =1 0 ugiL u ] Bi
~ TEST SME1 Metals-Water Selenium 0.5 uglL ul| o5 2|
TEST SIE1 ‘Metals-Water | “Silver 0.02 ugh| U] 0.0z 0.08)
~ TEST SME 1 Metals-Water Zinc 3wl u~ 3 12
~ TESTSME1 | Nutrients-Liquid Ammonia-N 0.01 mg NIL| ul 001 o002
TESTSME1 | MNutrients-Liquid Chiaride 58 mg CliL 1 25

~ TESTSME 1 Nutrients-Liquid  NO2NO3-N | 0.058 mgNIL| | 0.004] 0.01
TESTSME1 | Nutrients-Liquid N_KJEL_TOT T0.18 mg NIL I 008 0.2
TEST SME1 Nutrients-Liquid O-Phosphate-P 0.088 mg PIL 0.004] 001

TESTSME1 | Nutrients-Liquid Sulfate 160 mg SO4IL 1 —55
TESTSME1 | Nutrients-Liquid TOS 529 mglL| 15| &0

| TESTSME{ | Nutrients-Liquid TSS e mg/L u 4 18
TEST SME1 Nutrients-Liquid - TotakP 0.56 mg FIL | 002| 0.05
TESTSMEZ2 Bio-AGP/LimNut | Algal Grow th Potential "354]  mg DryWtiL J o1 0.3

~ TESTSMEZ2 Bio-Invertebrates | Macroinvert-FW ~Qual-Dbnst 27] ~ # Taxa
" TESTSMEZ | Metals-Water | Alminum_308 230 ugiL | | 50| 200
TESTSMEZ | Metals-Water Arsanic 3| Oegcl  uF - 3] 12
TEST SME 2 Metals-Water — Cadmium e e T 0.025| — upl] u| 0.025 01
| TEST SME2 Metals-Water Calcium = 903 mgl] 01| 04
TEST SME 2 Metals-Water o Chromium . 2 “uglt| u 2 ]
TEST SME 2 Metals-Water Copper 14.5 uglL 07s| 3
TEST SIME 2 Metals-Water | Copper 36] uglL i 2 8]
TEST SME 2 Melals-Water | ron_271 = o8| ugil i 25 100

TESTSMEZ | Melals-Water Lead 0.31 ugiL I| 025 1
~TEST SMME 2 Metals-Water ~ Magnesium 277 mgl 0.025 01
TEST SMME 2 Metals-Water Nickel z ugil u 2 8
TEST SME 2 Metals-Water Selenium B 0.5 ugil ul_ o5 2I
TESTSME2 |  Metals-Waler == Siver 0.02 T U 00z o.08|
TEST SIME 2 Metals-Water Zine 3 ugil ui 3 12
TEST SME2 Nulrients-Liquid | Ammonia-N 0.01 mg NIL U 001 o002
TESTSME2 | Nutrients-Liquid Chioride 58] mg CUL | 1 i 25
TEST SITE 2 Nutrients-Liquid NOZNO3-N 0.054 mg NIL 0.004] 0.01
TESTSME2 | Nutrients-Liquid ) N_KJEL_TOT 0.18] mg NIL Il 006 0.2
TEST SME 2 Nutrients-Liquid | O-Phosphate-P 0.092 “mg PIL 0.004] 0.0
_TESTSME2 Nutrients-Liquid ~ Sulfate 150,  mgsoaL| 1| 28
TEST SME 2 Nutrients-Liquid TOS 508 | mg/L ! 15 60
TEST SITE 2 “Nutrients-Liguid TS5 8 malL [ 4| 18]
TEST SNE 2 Nutrients-Liguid Total-P__ 0.58/ mg PiL 0.02] 0.05
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Appendix 4

Chemical analysis of effluent and receiving water. Continued.

Field 1D Analysls Group Com ponent su Units | Remark| MDL ﬁ
EFFLUENT BMA-Water 1,2.4 5-Tetrachlorobenzens 0.87 uglL u| 097 3.8
| EFFLUENT |  BMNA-Watar 1,24-Trichiorobenzene | 0.87 ugfL| U 087 _3._91
EFFLUENT BNA-Water 1,2-Dichlorobenzene 0.97 uglt| Ul 097 g
EFFLUEBNT BNA-Water 1,3 5-Trinitrobenzene 3.9 ugiL| u 38 16]
EFFLUENT BNA-Water | “1.3-Dichlorobenzene 0.87 ugiL u| oe7| ag|
EFFLUENT |  BNA-Water | ~1,3-Dinitrobenzens 1.9 uglL| U 18 7.8
EFFLUENT |  BNA-Watar 1,4-Dichlorobenzene 097 ugiL Ul o0ar| 3o
EFFLUENT BNA-Water B 1,4-Naphihaquinone 15 “ugil| u 19 78|
EFFLUENT | BNA-Water 1-Naphthylamine 9.7 uglL| u 97| 38
EFFLUENT BNA-Water | 2,34 6-Tetrachiorophenal 1.8 ugll] U 18 7.8
EFFLUENT BNA-Water ~ 245Trichlorophenol 0.97 ugll U ogr| 39|
EFFLUENT BNA-Water 2,4,6-Trichlorophenol 0.97 wgll| U] oe7| 39|
EFFLUENT BMA-Water 2,4-Dichlorophenal 0.97 ugiL Ul 087 39
EFFLUENT BNA-Water 2 4-Dimethyiphenol 49 ugll Ul 'ib"'_{ﬁd
EFFLUENT BNA-Water | 2 ,4-Dinitrophenol o 15 uglt| U 15 58|
EFFLUENT | BNA-Water 2,4~ Dlnuruh:luans 0.87] ugiL u 0.87 38|
EFFLUENT B!E _]u'ia_tL 2.§_gf_nhi:rupha_rinl_ 0.97 uglL Ul 087 k]
EFFLUENT BHNA-Water 2 E-Dinirofoluens 0.97 uglL ul  0s7 38
EFFLUENT BMNA-Water 2-Acetylaminofluorene 0.97 uglL Ul ns7 3.9
EFFLUENT BMA-Water i " 2-Chioronaphthalene 0.97| ugll Ul a7 3.9
EFFLUENT BNA-Water 2-Chiorephenol 0.97 ugll Ul 047 3.5|
T EFFLUENT | BNA-Water ~ Z-Methyl-4 6-diniirophencl 29 uglL Ul 29 12
EFFLUENT | BNA-Water Zahhmylrlgphlhalene __ b.e7 ugil Ui 087 3.9]
EFFLUENT | BNA-Water 2-Naphthylamine 8.7  uglk uf a7 39|
EFFLLENT ~ BNA-Water ~ 2-Niroaniine 087 uglt| ul os7 39|
EFFLUENT BM-Wa_tﬁr = 2 Nllruphenul 0.97 ugil Ul 0.97 3.9|
EFFLUENT | BNA-Water | 2-Ficoline 0.87| uglL ul 087 39|
EFFLUEMT BHA-Water 3,3-Dichiorobenzidine a9 ug/L u ag 160
EFFLUENT | BNA-Water ~ 3,3-Dimethylbenzidine — 18] uglL Y] L :r"g"
EFFLLENT BNA-Water ~ 3-Methylchelanthrens | ogr7 “ugll Ul 087 38
| EFFLUENT 'BNA-Water ~ 3-Niroaniine |_ueT ugll Ul o0a7| ag|
[ EFFLUBNT | BNA-Waler 44000 s wi| U 15/ 58
| EFFLUENT BNA-Water 4 4'-D0E 15 ugil U 1.5 5.8
EFFLUENT BNA-Walter 44-00T 15 ugiL u 1.5 5.8
EFFLUENT BNA-Water 4-Aminobipheny| 39 ugll| U] 38| 18
EFFLLUENT |  BNA-Waler 4-Bromopheny| phenyl ether D.a7 ugil Ul 697 39
EFFLUENT BNA-Watar ~ 4-Chloro-3-methylphencl 0.7 ugil Ul 057 3.9
- EFFLUENT BNA-Water 4-Chioroanliine ) 0.87 ugll| u| o087 38|
EFFLUENT BNA-Water 4-Chiorophenyl phenyl ether 18 ugiL U 1.8 7.8
EFFLUENT BNA-Water 4-Nitraaniline 0.87]  wugl U 087 38
EFFLUENT BNA-Water | 4-Nirophenol 18] vgil U 15| 58
EFFLUENT BNA-Water | i 5-Nitro-o-toluidine 0.97 ugil u| 087 a9
EFFLUENT BNA-Water | 7,12-Dimethylbenz({ajanthracene 0.7 ugiL Ul 087 3.9
EFFLUENT BMNA-Water i "~ Acenaphthena 087 ugil Ul 0.97 g
EFFLUENT BNA-Waler Acanaphthylene Toer| ugl Ul 047 g
EFFLUENT BNA-Water ~Acetophenone 0497 ugil| 0] 087 3.8
EFFLUENT BNA-Water | ~ AMdrin B 1.5] ugiL u| 15| &8
EFFLUENT BNA-Water ~ Aniline 0.97 ugiL Ul 087 3.9
EFFLUENT BNA-Water | Anthracene — |07 ugiL Ul 087 3@
EFFLUENT " BNA-Water Azobenzene/1,2-Diphanyihydrazing [ 087 ~uglh Ul 0g7 ag
EFFLUENT BNA-Waler Benziine 57 T ugll u 87| 380
EFFLUENT BMNA-Water e Banzo{a‘jantl'lracana 0.87| ugiL ] 097 38
- EFFLUENT BMA-Water | Benzo(a)pyrans 0.97] ugil ul 097 asg
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Appendix 4

Chemical analysis of effluent and receiving water. Continued.

19

[ Fwld ID Analysis Group Com panent [ Result Units | Remark| MDL| PQL
EFFLUENT BMA-Water Banzo(bifluoranthane | 0.87 ugfL u 0.a7 3.9
EFFLUEMNT ENA-Water Benzo(g,h jperylene | o ugiL Ul os7 34
EFFLUENT BNA-Water Benzo(k)fluoranthene T ugl| Ul o0g7| 39
EFFLUENT “BNA-Water Benzyl alcohol | o097 ugiL u| o097 3s
EFFLUENT |  BNA-Waler | Bis (2-chloroethoxy)methane 0.97 ugiL Ul 087 38
EFFLUENT BNA-Water ~ Bis(2-chloroethyljether 0.97 ugiL U 087 38

| EFFLUENT ~ BNA-Water Bis(2-chioroisopropyljether 28] ug/L u| 29 12
EFFLUENT BMA-Water Bis(2-ethyhexyl)phthalate TAs gL 1] 15 58|
EFFLUENT BNA-Walar Butyl benzyl phthaiate 4.9/ uglL| u 49 19
EFFLUBNT BNA-Water ~ Chrysene | o087 wgll U] 087 :.sl
EFFLUENT BNA- -Water Di-n-butyl phihalate 4.9 ugll ==t 4.9 18]
EFFLUENT BNA-Water Di-n-oclyl phihalate 0.97 ugll| uf 087 39|
EFFLUENT | BNA-Water Dibenzo(a,hjanthracene 0.97 uglL|” Ul 097 38
EFFLUENT ~ BNA-Water " Dibenzofuran 0.a7 ugll| ul oer| 3B
EFFLUENT | BNA-Water ~ Dieldrin s = ugll Ul 15[ 58
EFFLUENT BEMNA-Watar =5 Diethy| phihalate — | 087 uglL Ul 057 35|

| EFFLUENT | BNA-Water Dimethy| phthalate 43 uglL U 43| 190
EFFLUENT |  BMNA-Water Dimethylamincazobenzene 0.97 ugil Ul 0.e7 3.9
EFFLUENT | BNA-Waler Dinoseb 39 ugll Ul s8] 18
EFFLUENT |  BNA-Water = Dighenylamine 2.0 ugll Ul 28] 12
EFFLUENT |  BNA-Water ~ Endosuffan| 38 ugfiL U 3s 16
EFFLUENT | BNA-Water “Endosulfan I 39 ugl| Ul 38 18|
EFFLUENT _BNA-Water _ Endosufansuifate T 15 ugll o i8] b8
EFFLUEMT BNA-Water Endrin 1.5 ugiL L 1.5 5.8
EFFLUENT BNA-Water ~ Endrin aldehyde 3.9 ugiL uf 39 16

 EFFLUENT BNA-Water Ethy| methanesulfenate 08T gl ul o087 39|
EFFLUENT BNA-Water Flugranthene | 047 ugil ul os7 39
EFFLUENT ENA-Waler Flucrene | 047 ugiL Ul o0a7 39

 EFFLUENT BMNA-Water Heptachior 15 ugiL u 1.5 5.8

~ EFFLLENT BMNA-Water Heptachlor epoxide |18 ug/L Y T 5.8
EFFLUENT BNA-Water ‘Hexachlorobenzene 0.87 ugiL Ul o971 3.9
EFFLUENT BNA-Water Hexachlorobutadiene 29 ugll| Ul 28 12
EFFLUENT T BMA-Water | Hexachlorocy clopentadiens 2.9 ugiL u 2.8 12

 EFFLUENT | BNA-Waler | 'Hexachloroethane 28 ugiL u| 29 12

~ EFFLUENT BNA-Water Hexachioropropene 18] ugiL 1] 18] 7.8

| EFFLUENT BNA-Water ~ indeno(1,2,3-cd)pyrens 0.87] ugiL U 087 39

 EFFLUBNT BNA-Walar ‘sophorone |_oa7] ugll u| o087| as
EFFLUENT BMA-Waler lsosairaie [ 087 uglL u| 0s7 3s
EFFLUENT BNA-Water Methapyrilene: 38| ugil] U 3.8 18]
EFFLUENT BNA-Water Methyl methanesuffonate [ 0.07] ugiL| ul o097 3.9)
EFFLUENT 'BNA-Water N-Nirosodkn-butylamine | 0.87] uglL| u| ogr| 39|
EFFLUENT BNA-Water | ~ N-Nirosodi-n-propyarmine 18| uglL| u 139 78|
EFFLUENT BNA-Water ‘N-Nitros odiethylamine 0.97] uglL| Ul 087 39

~ EFFLUENT BNA-Water ~ NeNitrosodimethylamine i 18 gL U 139 7.8
EFFLUENT BNA-Waler " N-Nitrosodiphenylamine 29| | u 2.9 iz
EFFLLUENT BMNA-Water N-Nitrosomethylethylamine 1.8 ugill| Ul 18] Ta
EFFLUENT  BNA-Watar M-Mitros omorpholing 0.87 ugilL] Ul o087 38
EFFLUENT BNA-Walar N-Nitrosopiperidine ) 0.97 gL ul oer| 38
EFFLLENT BNA-Water M-Nitrosopyrrolidine 18 uglL| u 18] 7.8

~ EFFLUENT BNA-Water Naphthalene 0.97 uglL| U097 38
EFFLUENT BNA-Water Nitrobenzene - 1.8 uglL | Ul 18] 7




Appendix 4

Chemical analysis of effluent and receiving water. Continued.

Field ID | Analysis Group ~____Component | Result Units | Remark
EFFLUENT BhMA-Water | Nitrequinoline-1-oxide 19 ugfL ¥
EFFLUENT BNA-Water = Pentachlorobenzens 087 ugll U
EFFLUENT BMNA-Water Pentachlorcethane 45 ugil U
EFFLUENT BMA-Water ~ Pentachioronitrobenzene 087 ugiL [¥]
EFFLUENT BhA-Water Pentachlorophenol 28 uglL| U
EFFLUENT BNA-Water Phenacetin a3 ugil U
EFFLUENT BNA-Water Phenanthrene 0.67 wgl| U
~ EFFLUENT BNA-Water Fhenal 0.57| uglL U
EFFLUENT BNA-Waler ) Pyrene 0.97| uglL 1
EFFLUENT BMA-Water S " Pyridine 3.9 ugiL 1]
EFFLUENT |  BNA-Water Safrale 087  ugl| U
EFFLUENT BNA-Waler i alpha-BHC ik ugit| U
"EFFLUENT BMA-Water beta-BHC 5] ugiL| ]
~ EFFLUENT BMA-Water delta-BHC 1.5 ugiL| ]
EFFLUENT BMNA-Waler ~ ganmma-BHC 1.5 ugiL| u
EFFLUENT BNA-Water o m,p-Cresols 1.9 wgl| U
EFFLUENT BNA-Water | o-Cresol 1.9 ugiL LY
EFFLUENT |  BNA-Water | o-Tolukdine | 087 uglL| u
EFFLUENT | Bio-AGP/LImNu Algal Grow th Potential 3.92| mg DryWilL| J
EFFLUENT Bio-Toxicology | Bioassay-Acute-Screen-FW-C.dubia, LC50 100| LCsn/ L
[ EFFLUENT Bio-Toxicology Bloassay-Acute-Screen-FW-Fsh, LC50 | 100]  LCS0 L
EFFLUENT GC-Water | Alachier 0.58 uglL u| Donsa| 232
EFFLUENT GC-Watar Amelryn 0.049 uglL| Ul 0o04a| 0.196
EFFLUENT GC-Water Alrazine 0,049 uglL| Ul 0.045 0.196
EFFLUENT GCWater |  Azinphos Methyl 0.048 “ugl| U] 048] 0.196
EFFLUENT GC-Water ~ Bromacil 0.18 uglL| ul o.ae] o078
EFFLUENT GC-water | Butylate 0.18 uglk U o019 o078
EFFLUENT GC-Water ~ Chlorpyrifos Ethyl 0.049 ug'L Ul 0.048| 0.196)
EFFLUENT GC-Watar Chiorpyrifos Methyl 0.097 ugll Ul 0.087| 0.388
EFFLUENT GC-Water ~ Diazinon 0.049 uglL U| 0.088] 0.196
EFFLUENT |  GC-Water Ethion | o048 uglL Ul 0.043] 0.196
EFFLLENT GC-Water Ethoprop 0.097 ug/L Ul o.087| o0.388
| EFFLUBNT | GCWaler T Fenamphos | 018 wgll| [ 018 o6
EFFLUENT GC-Water Fonofos 0.097 ugiL Ui 0097 0.388
EFFLUENT | GC-Water | Hexazinone | 0.087 uglt| Ul 0.007] 0.388
| EFFLUENT | GCWater “Malathion [ 0a5]  uglh Ul ois] 08
EFFLLENT | GC-Water = Metalaxyl 024 ugiL Ul 0z24] 096
EFFLUENT | GC-Water ~Meiolachior 048]  ugl Ul 048] 186
EFFLUENT | GC-Water i Metribuzin | 0.0g7 ugiL Ul 0.087| 0.388
EFFLUENT |  GC-Waler Mevinphos IR ugll ul 019 076
EFFLUENT GC-Water = ~Naled - 0.78 ugll| U] 078] 3.2
EFFLUENT GC-Water Morflurazon 0.0897 ugil Ul 0.007| 0.388
EFFLUENT GC-Water Parathien Ethyl | a8 ugiL Ul o015/ 08
EFFLUENT GC-Water | Parathion Methy!| T 0.087 ugiL Ul 0.097] 0.388
EFFLLUENT GC-Water ~ Phorate 0.048 ugiL U| 0.048] 0.196
EFFLLENT GC-Water Prometryn 015 ~ ugll u| 015 08
EFFLUENT |  GC-Waler Simazine 0.049) ug/L U| 0.048] 0.196
'EFFLUENT Metals-\Waler == Aluminum_308 — | s0] ugl| Ul s0] 200
EFFLUENT Metals-Water ~ Arsanic o ] ugil|” u 3 12
EFFLUENT | Metals-Water |  Cadmium 0.025] ugiL Ul 0.025] 0.1
EFFLUENT Metals-Water == " Calcium 53.2 mail ~ 1] 04




Appendix 4

Chemical analysis of effluent and receiving water. Continued.

[ Fleld ID Analysis Group Com penent sull Units| Remark] MODL| PGQL]
EFFLUENT Meatals-Water Chramium ) 2 ugll u 2 ]
[ EFFLUENT |  Metals-Water ~ Copper 10.8]  ugl — | 078 3
[ EFFLUENT | Metals-Water | Copper 11.9 uglL = =
[ EFFLUENT Metals-Water | von_271 i uglL| U 25 100
[ EFFLUENT Metals-Water B Lead 0.25 uglt| Ul 025 1
| EFFLUBNT Metals-Water Magnesium 28.7| mgi] | 0025 0.1
~ EFFLUENT Metals-Water  Mickel 2 ugll U 2 8|
CEFFLUENT | Metals-Water Selenium 05 ugl| U 05 2|
EFFLUENT |  Metals-Water  Silver 0.02 ugll| ul 0.0z o008
CEFFLUENT | Metals-Waler B Zinc - o ugll U 3| 12
EFFLUENT | Mutrients-Liguid Ammonia-N 0.01| g NIL uj oo 0.02
EFFLUENT | Nurients-Liquid Chloride s6|  mgow Al 2 5
EFFLLUENT | Muirients-Liquid NOZNO3-N 0.05 mg NIL | onoodl 001
EFFLUENT | Nutrients-Liquid | N_KJEL_TOT 0.18 mg NIL | 006 02
EFFLLUENT | Mutrients-Liquid O-Phosphate-P | 0.084 g PIL | 0.008] 0.0
EFFLUENT | MNultrients-Liquid Sulfate 180 mg S04/L Al ”fi 5
EFFLUENT | Nuvents-qud | TDS E[  mek|  A[ 5 60
EFFLUENT Mulrients -Liquid S8 4 mgiL U 4 18
EFFLUENT | Mutrients-Liquid A - ~JI002] 005
EFFLUENT Overflaw  Oil and Greasa T mail
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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 et al., 1988 and Barbour and Stribling, 1934). The Habitat Assessment
score includes types and amounts of benthic substrates, water velocity, amount of sand or silt accumulation, extent of
artificial channelization, bark stability, and riparian zone width and vegetation type. All scores are summed 1o yield an
overall Habitat Assessment score. Habitat Assessment score ranges from 11-160 and overall habitat quality is assigned to
one of four categories: Optimal (120-160 points), Suboptimal (80-119 points), Marginal (40-79 paints), 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 (0.45um),
inoculated with the unicellular green alga, Rhapidocelis subcapifata (formerly Selenastrum capricomutum), and incubated
for 14 days. The algal growth potential (AGP) value is the peak growth of the alga within that 14-day period, recorded as
myg dry weight/L (Miller et 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 AGP values may constitute one line of
evidenca for viclation of FAC 62-302.530(47), FAC 62-302.530(48)(a) and/or 62-302.530(48)(b).

The concentration 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 prasent in excess {Miller et al. 1978). The
expected amount of production is calculated as 38 times the total soluble inorganic nitrogen (nitrate and nitrite plus
ammonia) under nitrogen limitation or 430 times the ortho-phasphate (OF) concentration under phosphorus limitation with
an emor of £ 20%. When the ratio of nitrogen to phosphorus (N:P) is less than 11:1, nitrogen limitation of algal preduction
iz likely. When the M: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
FAC 52-302.530(62).

(3) Algal Phytoplankten and Periphyton Assemblages

Chlorophyll a Content: Chlorophyll a content is measured In both phytoplankton and periphylon 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 FAC 62-302.530(47), 62-302.530(48)(a) and/or 62-302.530{48)(b).

Cell Density: Call density is estimaled as number/ml for phytoplankton samples and numberfcm® for periphyton
samples (APHA 1892, modified from Standard Methods 10200F and 10800G).

Taxa richness: Taxa richness is the number of distinct algal taxa present in a sample. Stress tends to reduce the
number of different types of algae present in a sample, but moderate nutrient enrichment of nutrient poor waters may
sometimes be correlated 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, controel conditions, may indicate negative effects of a discharge (Stevenson and Bahls 1998) and
may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a) 62-302.530(48)(b) andfor 62-302.530(62).

Shannon-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a measure of
biclogical 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 FAC 62-302.530(47), 62-302.530(48)(a) 62-
302.530(48)(b) and/or 62-302.530(62).

{4) Benthic Macreinvertebrate Assemblages

Taxa richness: Taxa richness is the number of distinct macroinvertebrate taxa present in a sample. Stress, habitat
destruction and poliution tend to reduce the number of different types of organisms present (Karr and Chu 1998).
Decreases in taxa richness related to a facility's effluent may constitute viclations of FAC 62-302.530(47), 62-
302.530{48)(a) 52-302.530(48)(b) and/or 62-302.530(62).



Percent 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 tha
dominant taxon tends to increase with increasing perturbation (Plafkin et al., 1989). Increases in the percent contribution of
the dominant taxon related to a facility's effluent may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a)
and/or 62-302.530{48)(b).

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 1axa {Magurran 1988). A difference of
259% in Shannon-Weaver diversity between results from Hester-Dendy multiplate samplers incubated for 28 days at test
and conirol sites constitutes a violation of FAC 62-302.530{11).

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 pollution (Beck
1854). A site with a high Florida Index score is considerad healthy (Ross 1990). Decreases in Florida Index points related
to a facility's effluent may constitute violations of FAC 62-302.530(47), 62-302 530(48)(a) 62-302.53M48)(b) and/or 62-
302.530(62).

Ephemeroptera/Plecoptera/Trichoptera (EPT) Taxa: This value is the number of EFT taxa present. More EPT taxa
are usually present in unpoliuted waters (Plafikin of al,, 1988, Wallace et al., 1986). Decreases in the number of EFT taxa
related to a facility's efluent may constitute violations of FAC 62-302.530(47), 62-302,530(48)(a) 62-302.530(48)(b) and/or
62-302.530(62).

Community Composition: Shifts in proporiions of major groups of organisms downstream of a point sourca,
compared to upstream, control conditions, may indicate negative effects of a discharge (Karr and Chu 1998). Shifts in
cammunity composition related to a facility's effluent may constitute violations of FAC 62-302.530{47), 62-302.530(48)(a)
62-302.530(48)(b) andfor 62-302.530(62).

Functional Feeding Groups: Environmental degradation may differentially affect groups of invertebrates based on
how the group feeds (e.g. predators, deposit feeders, etc.). In Florida, pollution may be responsible for reducing the
numbers of filter feeders (FOEP 1994) and shredders (EA Engineering 1994). Changes in the propartions of functional
feeding groups related to a facility's effluent may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a) 62-
302.530(48)(b) and/or 62-302.530(62).

The Stream Condition Index (SCI): The SCl is a composite macroinvertebrate metric (Barbour ef al. 1598a, 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 expectad reference condition (Barbour af al. 19963, b and FDEP SOP FS
7420, LT 7200). Points 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 canfribution
of the dominant taxon, the Florida Index, percent contribution of Diptera, and the percent contribution of suspensicn and
filter feeders. Scores are broken into four ordinal groups: Excellant, Good, Poor and Very Poor. A decrease in ordinal SCI
score from the Control to the Test sita may be evidence of degradation related to a facility's effluent. An 3CI score of
“Poor” or "Vary Poor” related to a facility’s effluent may conslitute viclations of FAC 62-302.530(47), 62-302.530(48)(a) 62-

302.530(48)(b) and/or 62-302.530(62).
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Appendix 6
Typical Values for Selected Parameters in Florida Waters

Percentile Distribution (1617 stations)

CONTROL SITE 1
| Parameter [5% [10% |20% |30% |40% [50% [60% [70% [80% |90% |95% |[Measured |
Periphyton

031 | 043 | 077 | 1.04 | 2.16 | 2.94 | 6.45 | 1051 | 17. ; 85
Chlbsopbwil 3 (/i) 0.43 9 17.00 | 39.51 | 60 NA
Hester-Dendy Diversity | 0.84 | 2.12 | 248 | 2.74 | 288 | 3.09 | 3.25 | 340 | 352 | 3.76 | 3.90 NA
Hester-Dendy Taxa 6 |es | o [115| 13 | 15| 17 |215] 26 | 20 | 32 NA
Richness
Dipret Taxa Richness 9 12 17 20 22 245 | 26 28 31 37 53 30
Total Kjeldahl Nitrogen | 0.30 | 0.39 [ 0.56 | 0.73 | 0.87 | 1.00 | 1.11 | 1.26 | 149 | 1.93 | 280 | 0.43
Ammonia 0.02 | 002 | 004 | 0.05 | 0.06 [ 0.08 | 0.11 | 0.14 | 0.20 | 034 | 0.60 | 0.014
Nitrate plus nitrite 0.01 | 0.01 |0.03] 0.05 | 0.07 [ 010 | 0.14 | 020 | 032 | 0.64 | 1.05 | 0.031
Total Phosphorus 0.02 | 0.03 | 005 | 006 | 0.10 [ 0.13 | 0.18 | 0.25 | 0.39 ] 0.74 | 1.51 0.53
Orthophosphate 0.00 | 0.01 | 003 0.04 | 005 008 [ 011 [0.17 [0.27 | 0.59 | 1.37 0.21
Turbidity (NTU) 0.60 | 0.90 | 1.20 | 1.45 | 2.10 | 2.80 | 3.60 | 4.50 | 6.65 | 10.45 | 16.30 NA
CONTROL SITE 2
| Parameter [5% [10% ]|20% |30% |40% |50% [60% [70% [80% [90% [95% |Measured |
Periphyton

031 | 043 | 077 | 104 | 2.16 | 2.94 | 6.45 | 10.51 | 17.00 | 39. .85 NA
Chiorophyll & (mg/m’) Gl Lo
Hester-Dendy Diversity | 0.84 | 2.12 | 248 | 274 | 2.88 | 3.09 | 3.25 | 340 | 3.52 | 3.76 | 3.90 NA
Hester-Dendy Taxa
e 6 6.5 9 | 115 | 13 15 17 | 215 | 26 | 29 | 32 NA
Dipnet Taxa Richness 9 12 17 20 | 22 | 2a5] 26 28 | 31 | 37 | s3 35
Total Kjeldahl Nitrogen | 0.30 | 0.39 | 0.56 | 0.73 | 0.87 | 1.00 | 1.11 | 1.26 | 1.49 | 1.93 | 2.80 | 0.36
Ammonia 0.02 [0.02| 0.04 | 0.05 | 0.06 | 008 | 0.11 [ 0.14 | 0.20 | 0.34 | 0.60 | 0.02
Nitrate plus nitrite 0.01 | 0.01 |[0.03] 0.05 [ 0.07 | 0.10 | 0.14 | 0.20 [ 0.32 | 0.64 | 1.05 | 0.031
Total Phosphorus 0.02 | 003 | 005 | 0.06 | 0.10 | 0.13 | 0.18 | 0.25 [0.39 | 0.74 | 1.51 0.47
Orthophosphate 0.01 | 0.01 | 0.03 | 004 | 0.05 | 0.08 | 0.11 | 0,27 | 0.27 | 0.59 | 1.37 0.2
Turbidity (NTU)_ 0.60 | 0.90 | 1.20 | 1.45 | 2.10 | 2.80 | 3.60 | 4.50 [ 6.65 | 10.45 | 16.30 NA

Taxa richness and diversity values are for benthic macroinvertebrates. Hester-Dendy sample= benthic macroinvertebrates
collected from a standardized multi-plate sampler, Dipnet taxa richness = number 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 1880-1989). NA = not available.
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Appendix 6

Typical Values for Selected Parameters in Florida Waters

Percentile Distribution (1617 stations)

TEST SITE 1
| Parameter [5% [10% [20% [30% [40% [50% [60% [70% |80% [90% |95% |Measured |
Periphyton

031 | 043 | 077 | 104 | 2.16 | 2.94 | 6.45 | 1051 | 17.00 | 39.51 | 60.85| NA
Chiorophyll a (mg/m")
Hester-Dendy Diversity | 0.84 212 2.48 2.74 | 2.88 3.09 3.25 | 3.40 3.52 3.76 | 3.90 MA
Hester-Dendy Taxa g |ee | o |uns| i3 | a5 | a2 |2a5| 28| 20 | = NA
Richness
Dipnet Taxa Richress | 9 | 12 | 17 | 20 | 22 | 245 |26 |28 | 31 | 37 | 53 27
Total Kjeldahl Nitrogen | 0,30 | 0.39 | 0.56 | 0.73 | 0.87 | 1.00 | 1.11 | 1.26 | 1.49 | 1.93 | 2.80 | 0.18
Ammonia 0.02 | 0.02 | 0.04 | 0.05 | 0.06 | 0.08 | 0.11 | 0.14 | 0.20 | 0.34 | 0.60 | 0.01
Nitrate plus nitrite 0.01 | 0.01 | 0.03 | 0.05 | 0.07 | 0.10 | 0.14 | 0.20 | 0.32 | 0.64 | 1.05 | 0.056
Total Phosphorus 0.02 | 0.03 | 0.05 | 0.06 | 0.10 | 0.13 | 0.18 | 0.25 | 0.39| 0.74)] 1.51 | 0.56
Orthophosphate 0.01 | 0.01 | 0.03 | 0.04 | 0,05 | 0.08 | 012 | 0.17 | 0.27 | 0.59 | 1.37 | 0.088
Turbidity (NTU) 0.60 | 0.90 | 1.20 | 1.45 | 2.10 | 2.80 | 3.60 | 4.50 | 6.65 | 10.45 | 16.30 | __ NA
TEST SITE 2
| Parameter [5% [10% [20% [30% [40% [50% |60% |70% |80% |90% |95% |Measured |
Periphyton

E 43 0.77 1.04 | 2.16 2.94 6.45 | 10.51 | 17.00 | 39.51 | 60.85 MNA
Chlorophyll a (mg/ mzj ek | ¥
Hester-Dendy Diversity | 0.84 | 2.12 | 2.48 | 2.74 | 2.88 | 3.09 | 3.25 | 3.40 | 3.52 | 3.76 | 3.90 | NA
Hester-Dendy Taxa
S 8 |65 | 9 lazs| 13| 8| 12 |28 26 | 5 | & NA
Dipnet Taxa Richness | 9 | 12 | 17 | 20 | 22 | 245 | 26 | 28 | 31 | 37 | 53 26
Total Kjeldahl Nitrogen | .30 | 0.39 | 0.56 | 0.73 | 0.87 | 1.00 | 1.11 | 1.26 | 1.49 | 1.93 | 2.80 | 0.18
Ammonia 0.02 | 0.02 | 0.04 | 0.05 | 0.06 | 0.08 | 0.11 | 0.14 | 0.20 | 0.34 | 0.60 | 0.01
Nitrate plus nitrite 0.01 | 0.01 | 0.03 | 0.05 | 0.07 | 0.10 | 0.14 | 0.20 | 0.32 | 0.64 | 1.05 | 0.054
Total Phosphorus 0.02 | 0.03 | 0.05 | 0.06 | 0.10 | 0.13 | 0.18 | 0.25 |0.39)|/0.74)| 1.51 | 0.58
Orthophosphate 0.01 | 0.01 | 0.03 | 0.04 | 0.05 | 0.08 | 0.1% | 0.17 | 0.27 | 0.59 | 1.37 | 0.092
Turbidity (NTU) 0.60 | 0,90 | 1.20 | 1.45 | 2.10 | 2.80 | 3.60 | 4.50 | 6.65 | 10.45 | 16.30 | NA

Taxa richness and diversity values are for benthic macroinvertebrates. Hester-Dendy sample= benthic
macroinvertebrates collected from a standardized multi-plate sampler. Dipnet taxa richness = number 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 1980-1989). NA = not
available.
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Appendix 8

Habitat Assessment Field Sheets.

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET woa

“BBMITTIND AOENGT CODE STONET STATONWLMBER | DATE MDY | TME WL BOCT OF WATER
BUDMITTING ADEMCY MAME b M P’ q: #"
MEMARE: COUNTY: LocATION: FIELD DA
LEIN | FEVRR BOPYNS BEAVER cREEK - TEST SHTE |

RIPARIAN ZONE/INSTREAM FEATURES
Pradominant Land-Uss in Watershed (specily refativa parcant in aach calegory):
Forest'Matural Sihviculture  Field'Pasture  Agricuttural | Residential  Commercial Industrial Cther (Specily)

I I ] | | | | S0 N 18 S | .

Local Watershed Erosion (eheckboxi:  Mons [ sight [] Mederate [y Heawy []

Local Watershed NPS Pallution {check bx): No evidence [ | Siignt[ ] Moderate potential f¢]  Obious scurces [ |

Widih of riparian vegetation (m)  Lisl & map dominant | Typreal Width [myDepih (m) Weloelly [misee] Tran
on least buflerad side: 7 JE m__ wegefation on back i m

"l i morm -: ———————— - - - = = —
Artlicially Channelzed I:Im o B ] .-’ o vt ro s HAom
. PRSHITL BVEME BOmS [RCONATY My reCo) J,n: T i A EEe
oy U I
e [l vr) L v
Canopy Cover % : Dpcn ng.hﬂ',l sna.dm {1 145%:. [] Mederataly Shaded (46-80%): [_] Heavily Shaded: []|
SEMMENT/SUBSTRATE
Sediment Odgrs: HNormal: Sewage: Petrolewm: Chemical: Anaerobic: D Othar: D
Sedimant Oils: Absent; Slight: Moderata: Profuse: ik
. : ; . moderals o fo i moderate A
Sediment Deposition: Sludge: D Sand smothering: Silt smotharing: a ther
Substrate Types o COVBrAZAE # fimws sampled  method | Substrate Types % covarage #times samplad  meihod
Wnudy Dekbrls (Snags) ! ‘ | = z I; | ISand 3 7
Leat Packs or Mats Mucucku/Silt | I
Aquatic Vegetation (Ctrer. By pEeidy
Rock or Shell Rubble (Diher: [ k
Undercut banks/Roots [ 2 ] [ |loraw serial view skatch of habitais found in 100 m ssction
WATER QUALITY Depth (m): Temp. ('C): | pH (SU): | D.O. (mafl: E”Qﬂ'rm‘] : Secchi (mj:
~Top g Heis 7.7 | £.2
RN — [
El;llt'l:ll'l"l I_EEEF—___‘]

Systemn Type SImm:Eﬁﬁ -w!'lh w: !‘!r ?5'"" &th ‘;"W } LEj:ErD Wetland: ]j Estuary: D Oithar: [:]
Water Odors (shock box):  Normal:[f]  Sewage:[ ]  Petroleum:[]  Chemice:[]  Other[ ]

Water Surface Oils (cneckbox): None: []  Sheen:["] Glovs: ] stick:[_]

Clarity {chack box): Clear:[[]  Siightiy tubict []  Turbid:[]  Opaque: []

Color (check box): Tannle: [[]  Green (aigae):[]  Clear: [] Other;

Weather Conditlons/Notes: T Abundance: Absent re Commen Abupdant

OVERCMT | Cdad | 0% Perighyton E FE ﬂ D

HTEE cmw-ﬂq i o *!u:n Ef;:f P20 A :Lﬂ'l i E E E E

guatic p

WW M 6'7“ il Irpnisultur Bacteria  §4 | || ]
P4 TEARE SAGAHA TUFE | DATE:
Mgt d H-‘E@rﬂ_ B sty cord WW’“‘ 'ﬁb“:;"i'
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FDEP-SOF-001/01: Form FD 9000-5 (1

1. 2001

STREAM/RIVER HABITAT ASSESSMENT FIELD SHEET

“EUBMITTING AGERC Y CODE: ETORET STATION NUMBER: | DATE(MIVY T | RECEIVING BODY OF WATER: |
ITTING AGENCY NAME:
suBM A ""I 'Ir‘;fl‘l#
[AEMARES: TOUNTT LOCATION: FIELD IVNAME:
Lol |ARvak HebE(pe BEMER ek - TEST 2HE |
[ Habitat Parameter Optimal Suboptimal | Marginal Poor
FoUT OF mOre productive | Thres prodBclve Nabitas | 1wo proguctive habiias THE of (638 progusiive
Primary Habitat habitats present (snags, presenl.  Adequate habitat, | present. Less than habitar. Lack of habiat is
c tree rootsfundercut banks, | Some substrates may be desirable habitat, obvious, substrates
ompaments aquatie vegstation, lesf new fall {fresh leaves or frequently disturbed or unstable or smathered,
pecks (parially decayed), | snags) remaved.
Substrate p rock).
Diversity
20 19 18 17 16 15 14 13 12 11 109876 54321
Urcaies than Wve TE™ fo Wve productive tw Ve Ve
Substrate productive habitat present habitat, by aerial extent, habizaz habitat
Av 2 i
20 19 18 17 16 15 14 13 12 11 ID9RT6 54 1
M. ~Wan, cbaerved al fypical | WIax observed at fypical | : = T
tramsect: = (.25 misee. But | mansect: 0.1 t00.25 misee | ransect: 0005 to0.) mvsec | fransect: <0.05 mfsec. Or
Water Velncity ﬁ— < | misec | spate gecurring: > | missg
20 19 18 17 16 15 14 13 12 11 109876 54321
Habitat T Thas TU% o b | -3U%, ofRabiaes | Smalherng of SU%-80% | Smothenng ol SEFGof |
Smothering o affected by sand or st affected by sand or silt of the habitats with sand or | habitats with sand or silt,
o L' YO o4 aceumulation silt, pools shallow, a5 severe protlem, poals
"""""""" frequent sediment absent
Primary Score 20 19 18 17 16 15 14 13 12 11 % E76 34321
Smondurj_ﬁihim [ Tchannelizalion | Wiany Nave been Thannelized, somewhat Rrhicially channelzed, |
o i or dredging Stremm with | channelized in the past recovered, but > B0 of bex-cut banks, straight,
PO normal, sinuows patiem =20 yrs), bat mastly arcs affected inssream habitat highly
recovered, furly gaod altered
Artificial sinugus pattern
Channelization @ 019 18 17 16 15 14 13 12 11 1098 7 54321
—Bank Stability | @bl Fo WWW&: ¥ eE. Urstable. Miany (0%
erngion or bank failure, Infrequent or small ancas Moderate areas of erosion, | 80%%) raw, enoded areas.
joht Bank Little potensial for fursre of erozion, mostly healed | high erosion potential Ohwious bank sloughing.
E:Eﬁm problems oVEr. during flpods.
Sk 1 9 876 5 4 ! o B |
Riparian Buiter Wil a7 rative vegeiaien | WIdih of nanve vegeranon | Widih of falive VEgCunon | Less than & m of naive |
Zone Width {least buffered side) greater | (Jeast buffered side) |Im £ tor 12 . human activities | buffer zone due to
thar 18 m to L& m il close 1o system intensive humman activilics
Right Bank  \0
Left Bank 0 9 876 5 4 321
Riparian Zone Cver 5077 of mipanan S 1o 0%, of rparian TSN o S0% of riparian | Lese than 157 of
Vegetation Qualit surfaces consist of native zone is wegetated, andior arone is vegesaed, ancior | streambank sarfaces are
! ¥ plants, including trees, one class of plants one of two expected vegemoed andior poor plant
) understory shrubs, or non- | normally expected for the | classes of plants are not commumity (e, grass
Right Bank \Q) | waady machrophytes. sunlight & habit represented. Fatches of monacuhire oF exatics)
LefiBank \b | Mormal, expected plant conditions 15 ot bare soil o clasely present. Vegetatian
cormmunity for given represenied. Same cropped vegetation, removed to srubble height
cecmmas mm========= | sunlight & habitat disruption i cammunity digruption obvious. of 2 inches or less.
Secondary conditions. evident
Score [0 w 9 B76 5l 321
TOTALSCORE
i AHALYSIS DATE ANALYST: i 3
| blsTez T epgen |




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET 10en

SUBMTTING AGENCY GODE: —— . |STORAET STATIIN MLMSRER: DATE (WO | TE RECEVIHG BOOY OF WATER:
SUIBMITTING ACEMCY MAME: — Hlﬂl NW
EEWARKE: CEUNTY; LA TS A FELD UMAME:
LEod | vkt WIS Thuee M FY) | Beayep CREc—TES SE 2

RIPARIAN ZONENNSTREAM FEATURES

Predominant Land-Use in Watershed (spacily relative percent in each categary):
ForestNatural | Siviculture ~ Field/Pasture = Agricultural  Residential Commercial ' Industrial Other (Specily)

== |y i—| [ [l I .| I ] —-
Local Watershed Erosion (checkbox):  None [ Sight []  Moderate [[]  Heaw [X]
Local Watershed NPS Pollution (check box): No evidence |:| Shgmm Mo-:mtnu!anml:_l Obvious enumasﬁ'

Width of riparian vegetation (m)  List & map dominant | Typical Widih [myDepth (m) /¥elocily (misec] Transecl
on least bulfered side: £ | vegetation on back

mwida.
o e Jlli==-
Afificially Channelized L[lne L1 A ] s ¥ ;}‘E azems
i MacEE BRvETE | »F . ‘

Artificially impoundsd [] R~y
okl 8 2 28 W Y Y 7 ﬂ g _(soito

Canopy Cover % : r-‘Jpen : D ngrl-tly $hade-d (11-45%); D Maderately Shaded (46-80%): [3] Heavily Shaded: [ ]

SEDIMENT/SUBSTRATE -
Sediment Odors: Nnrmal:% Sewage: [ Pa-tmdeum:E Chemical D Anaerobic: [_] Gther: []
Sediment Cils: Absant: Siight: [ ] Moderate: Profuse: [ ]

Sediment Deposition: Sludge: [ ] Sand smotharing: mods

modarala Ohher:

—aeild il

Substrate Types % COVOA00 # limes sampled _ méthod | S ubstrate Types % coverage ¥ Himes sampled  method
Woody Debris (Snags) [ = . Eand
Leaf Packs or Mats Mud/MuckiSit '
Aquatic Vegetation (Cther:
Rock or Shell Rubble o Other: : -
Undercut banks/Roots ] Cw Kl Draw aerial view skeich of habitats found in 100 m seclion
wxren QUALITY Depth (m): Temp. (*Cl: = pH {su): | 0.0, (mg): mswm i Secchi {m}:
Tap g ; 5
wioegi e
Botom P

System Type : Stream:[(%Fq “5i orser Tih brcar o oaater ) Lake:[] Wetland: [] Estuary: [] other: []

Water Odors (check bax): Marmal: E Sewage: D Petrobeum; D Chemical; D other:[_]

Water Surface Olls (check box): None: ] Sheen:[] Giobs: [ ] Stick:[_]
Glarity {check box): Clear:[{]  Slightty turbic: ] Tubi:[]  Opaque:[]
Calor [check box): Tannic: D Green (algaa): D Clear: p<] Other: ]
Weather Conditiona/Mates; Abundance: Absgnt Rare Common Muﬁwﬂ
Ce-M ) @Y woteh cHEpinT@y Taken AT 29 M Periphyten O 8 U
csondd "2 H | M Figh o @A | a
b'rl"' i Aguatic Macrophytes [ [ O Ll
lrondsuffur Bacteria [ [J 0 ||

" Asigbge qpcuaon b eyl T e sy

JUO
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FDEP-SOF-001/01; Form FD 9000-5 (Tune 1, 2001)
STREAM/RIVER HABITAT ASSESSMENT FIELD SHEET

b hsloz-

Loy Tpevped

AGE g T ETORET BTATION NUMBER: | DATE (MIWY): | RECEIVING DODY OF WATER: |
SUBMITTING AGENCY NAME:
L S[e 3~
[REMARES: COUHTY: TOCATION. FIFLG TV HANE:
LEg N ARvAtt HOPEND -Te
bitat Parameter Optimal Suboptimal Marginal Poor
Foir o F0Fe produciive | TAree productive HADIGEIS | 1W0 proguctive nabiis Thnie of Ehive
Primary Hahitat habitats present {snags, present, Adequate habitat, | present. Less than habitat 1ack of habitat is
C tree roots/undercut banks, | Some substrates may be desirable habitat, abvigus, substrates
omponcnLs aquatic vegetation, leaf new full (fresh leaves or | fraquently disturbed o unstable or smothered.
packs (partizlly decayed), SMAES). removed,
Substrate I rock).
Diversity
— | 2019181716 15 14 13 12 09876 54321
Treater than 30% | 0] Dctive Calve Less ihan +7s ProJuctive
Sub : productive habitat present heabitat, by ecrial extent ‘habdear habitat.
ﬂ,-"j_l I ]Itr {} at site.
20 19 18 17 16 15 14 13 12 1N 987 54321
Ta obscrved at typical T, QBserved o ypieal Wax. obierned e observed al typecal
Water Velocity f6 | tansect: >0.25 misec. But | transece: 0.1 10 0.25 m/sec | transect: 0.05 0 0.1 misec | tramsect: <l 08 mizee. Or
— | = | m'sec spate occurming: = | misec
11}191a|?!=. 1514 13 12 11 09876 54321
Habital T G 1.m.; ‘.'IE'!FH?HFFW""_ WW
. ected by sand or silt affected by sand or silt of the habitats with gand or | habitsts or &l
Smothering —Lz accumulation accurmnulation 5ilt, pools shallow, a5 severe problem, poals
SR R frequent sedirment ahsent
f Moy SMERL
Prinmryﬂmre% 20019 18 17 16 15 14 131D 11 WoIg76 54321
Secondary Habitat o arnficial channelizabon | Many Have been TRarnelized, somewhal Artlicially channelized,
C. e or dredging. Stream with | channelized in the past recovered, but = 80% of box-cut barks, smraight,
Dmpanen noamal, sinuous patiem [>20 yrs), but mosly arca affected instream habitat highly
recovered, fairly good altered
Artificial Sinuous
Chunellmﬂﬂ-i 2019 18 17 16 150413 12 11 W9876 54321
w—m Fiderately stable. MGderately Unstable. Unsiabic, Wany (05 |
erogion or bank failure. Infrequent of snall arcas Moderate areas of erngion, | B0%) raw, eroded areas.
hiBack Litthe potential for future af erosion, mastly healed | high srosion patential Oibwious bank sloughing,
W x| problems aver. during floods.
0 9 876 5 4 1121
__Hj.]ml.'ﬁﬂ Buffer Width of nalive vegetation ath of native Ton | WL Of noitve vegcmton | Less fhan 6 m Ve
Z.one Width {lcast butfered side) greater | (least buffered side) 12m 6 1o 12 m. human activities | buffer zone due to
than 18 m ta 18 m still close to system intensive hurman sctivities
Right Bank _[©
LefiBank _Z- QQ g 876 5 4 1 (D1
[ Riparian Zone TFver B0% of riparian S0 10 B0 OF nipanan | 15ve 14 S0 of rparian | in 257 o
Vegetation Quality surfaces comsist of native Fane |s vegetated, andior ozone is vegetated, andior | sreambank surficss are
e plants, including trees, one class of plants ane ar bao expected vegetated andior poor plant
. understory shrubs, or mon- | normally expected for the | classes of plants are not community [e.g. grass
Right Bank [0 | woody machrophytes. sunlight & hubitat represenied. Patches of manoculiure or exaties)
Left Bank Mormal, expecied plan: conditions is not bare seil or closely present, Vegetatian
community for given represented. Some cropped vegetaion, removed to stubble height
S ——— TN disruption n community disruptian abvious. of 2 inches or fess.
Secondary conditions. evident.
i g1 w0 9 876 6% | §:2:1
TOTAL SCORE
ANALYSIE DATTE ARALYST TR TURE

VAV
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DEP-SOP-001/01: Form FD 9000-3 (June 20 2001)
PHYSICAL/ICHEMICAL CHARACTERIZATION FIELD SHEET

EEMITTING AGENCY CObE | SICHET STATONNUMEER: | DATE (WOITE | TME | RECEWMNGBOOY 0F |
SUBMITTING AGENCY NAME: H - | WATER:
FETRRE COUNTY. | LOCATION: F £ ;5555!: LINTEN
VEBN | pavki Roprins Sepver cpeeg- STE |
RIPARIAN ZONE/STREAM FEATURES

PREDOMINANT LAND-USE B4 WATERSHED  (specily relative percant in each calegory):
FORESTINATURAL | SILACULTURE | FIELLIPASTURE | AGRICULTURAL | RESIENTIAL | COMMEAGIAL | MNOUSTRIL | OTHER[SPECIFY)

f | | | S ) — O G 1 | -

LOCAL WATERSHED ERDEION (chack bo): Mong r‘& Siight [_] Woderale [_] Heavy
LOCAL WATERSHED NP'S POLLUTION (=heck box): Mo evidence [ Sight (] Mcderate polential [ ] Cbvicus Sources W—
WIOTH OF RIPARLAN VEGETATION () LiST & MAP DONINANT TPICAL WIOTH (W] DEPTH [MVELGCITY (MISEC | TRANSECT W

On bpast buflered side: VEGETATION ON BACK

T e U

RATFICIALLY MPounDED [ yes wmars sinugus

womaun 77] + [ ] = (3]

#.] moes [#e _mdeag] [Ce. F moeed
[ above presant waler kval] (present depthinm)  {m abows ber}
CaNCPY COVER'% © Opew: L] LIGHTLY SHADED | 11-45%): [ MODERATELY SHADED (45-80% . P9 HEAWLY SHapeD: [

SEDIMENT/SUBSTRATE

Sevaae: [ Pemciese: L Cremca: L) Asapsosc L) Omips: [T

ETEAENT - [ 0T
SEDREMT CiL3: -‘-HEHT:E Sin: ] MooERatE:. L] PronsE: |
mmmﬂﬂm;m MODERATE S:me WODEAATE CTHER,
__ U

SEVEEE JEHT SEVERE
| SUBSTRATE T7PE % # TMES % # TIMES
coverace | saweiep | MEMOD | SWSTRMETPS | coenige | saween g

WooDY DEBRIS | SAGS) [R s SAND 17 =

LEAF PACKS OF MATS [ - MU MUCKISILT

ADUATIC VEGETATION : OTHER;

ROGK DR SHELL RUBBLE OTHER.

UNDERCUT BANKS/RDOTS T DA AERUL VEW SKET CH OF HABITATS FOLND I 100 W 555 TN

warerouarry | OB | rewepcy | ergsup [ oo.mery | S AT SeccH M
[Toe Bl | 290 7.9 7.5 277

MI-DEPTH

BoTToM .

SYSTEM TYPE; swudzzwnm 5= — B ORDER

™ DRCER T ORDER OR GREATER Lae: O werwe O Esrussy. O omer: O

VIATER ODCRS (GECK B0K); | Nomwe: Sewack L] Pemogpas ] Crewcw [ Ornesc O

WATER SURFACE OILS [CHECK BOX). Hone: T8 Snemc L Guoas: L Suck: L

CLARITY (CHECH BOX): _Cisn B siomvmmen O Tursr O e [

COUOR [GHECK Boi): gug.ﬁqﬂm-c 14 Gamnjwas) O Cien: O  Ones [

WEATHER oTEs: ABUNDANCE: mﬂn H‘gl‘s COMMON mumm
Gl . O w® O O

Acianc MacRoprvTes (S = a |
IromsuLFie Baceria A a 5] Gl
SAMPLING ; SIGNATURE: DATE:
Hacrson), Tpvimepson, Mgl e Mook — .

BEY
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FDEP-SOP-001/01: Form FD 9000-5 (June 1, 2001)
STREAM/RIVER HABITAT ASSESSMENT FIELD SHEET

Water Velocity 14

transect; = 0,25 mis=c. Bur
= | mfsec

trangect: 0.1 to 0.25 mfsec

. P
transect 0.05 to 0.1 mfsec

ry 3 TIORET STATION NUMBER | DATE (WAFYT | RECEIVING BODT OF WATER.
SUBMITTING AGENCY MAME: : [ E
[TREMARES: COUHTY: COCATION: FIELD [WNAME:
vEoN | Pivay poPrins CREEY - (ouTiaL ST | |
Habitat Parameter Optimal Suboptimal Marginal “Poor
Four or more productive Theee productive habiiass | [ wo productive habiss Une or 1233 produchve
Primary Habitat hmbitats present (anagd, peesert  Adequate habitat, | present. Lessthan habiat. Lack of habitat is
tree rootwundercut banks, | Some substrates may be desirable habitat, obvious, substrates
Components aquatic vegetation, leal new full {iresh lenves or | frequently disturbed or unstable ar smothered.
packs (partially deceyed), | sags). removed.
Subsirate 13 rock),
Diver | "
W =1 w7 15:4%21111 109876 54321
Urenies than J0T 6% i | [&ss than 3% progucove |
Bohatiste productive habitat present habitat, by aerial extenl. habitar hakital.
Xy Iihbil.lt}' :'-5[ at site,
20 19 18 17 16 15 14 13 12 11 10fHE 7 6 54321
Wik observed ot typical | Max. ooeerved al typical | [ [T}

transect: <05 misec. Or
spaie ocouming: = 1 mises

| 20 19 1817 16 ]51413IH!E W9 876 54321
| Hahitat Less than q ] " sLuls ] ETINg of > o
| RS 1% | affected by sand or silt affected by sand or silt of the habitats with sund or | habitats with sand or silt,
B = | accumulation acesmulation silt, pools shallow, a8 severe prablem, pools
T e o e | frequent sediment abzent
Primary Scorc 20 19 18 17 16 15 14 12 11 109 BETO 54321
Secondary F Ho ariicial channelizaton | Channelized, sormewiat Artificially channelied, |
C Eﬂblt&t or dradging. Steam with chonnelized n the past recoverad, bat = B0 of box-cut banks, straight,
KA e normal, sinuous pastern {20 yes), but mostly area affected instreamn habatat highly
recovered, fairly good ultered
Artificial sinuoug pattern
Channelization 20 !;@19 18 17 16 15 14 13 12 11 09876 54321
Bank Stability &, o eV (13 Wioderately sable. Iaderately unstable, Uhnstable: My (607
. erosion or bank fuilure. Infrequent or small areas Maoderate arens of eragion, | S0%) raw, eroded areas.
Right Bank \® Little potential for fstare of esodlon, eodtly healed | high erosion potential Obvigus bank sloughing.
Lé:" prodl QVET. during floods.
: 10 9 8§76 5 4 321
~ Riparian Buffer “Width of Rative vegetaiion | Width Of nutive VEgesLon | Widih of native vegetanon | Less than o m ol naave
Zone Width {least buffered side) greater | {least buffered s:de) 12m 6o 12 m human activities | buffer zone due 1o
than 18 m wldm still closs to system intensive human astivities
Right Bank 19
LeftBank L% EIE? 876 5 4 331
n]'p"b‘ Fone Chver mpanan W 23% 1o 305 of ripanan Lets than 157 of
Vegetation Quality surfoces consist of native zone ls vegecated, andor ozone is vegetted, andfor | streambank surfaces are
*ge plants, ineluding trees, one class of plants ane of (wo expecied vegetated and/or poor plant
+ | understory shrubs, or nan- | normally expected for the | classes of planis are ot comemmity (e.g. gries
Right Bank (€ | woody machrophytes, sunlight & habitat represented, Patches of monoculbure or exotics)
LeftBank {8 | Mormal, expected plant conditeons is not bare soil or closely present. Vegetation
cammunity for given represented, Some cropped vegetation, removed to smbble height
................. sunlight & habitat disruption in community disnsption chviows. of 2 inches or less.
Secondary @ conditinpe. evidant
| Score ™ 9 | 876 5 4 321
mmm ANALTET - SIGNATURE:
| blasler \_f@i_h&ml Richavd ton
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DEP-SOP-001/01: Form FD 9000-3 (Juna 20 2001)
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD SHEET

TTH CYCODE: [ STORETSTATONNUMBER: | GATE (MLvrc | TIME | RECEMING BOOY OF |
SUBMITTING AGENCY MAME- WATER:
bfrsloz-
| RENERRS: COUNTY: [OCATION:; LD CUNARE =
RIPARIAN ZONE/S TREAM FEATURES
PREDOMIMANT LAND-USE NWATERSHED  (specify relative percent in each calegory)c
FOREST/MATURAL | SILVICULTURE FIELD/PASTURE | AGRICLLTURAL Jﬁmﬂm COMMERCIAL NDUSTRIAL OTHER | SPECIFY)
LoCaL WATEASHED EROSION {chack box): Mona Shght || Mocerads || Heawy [_]
LOCAL WATERSHED NPS POLLUTICH (check box); Mo evidence | Signt L] Moderale polential | ] Covious mu:m_ﬂ;m
| WIDTH OF RIPARIAN VEGETATICH () LIST & MAP DOMIHANT TYPECAL WIDTH (M) DEPTH (MJIVELOCITY (WEEC) TRANSECT el
On least buffered side. 71gm VEGETATION ON BACK -
e R - ' T Ty
FRESAL,  Bavers sams recovery mostly mcovensd m ] [C#H e
AATIFICILLY Beeounoen [ yes mars sinusus ¥ & Y sEe yife
HeHWaTERMA 0 | *| 9,0 | = [ 87 ] == =
{64 b promect water imvel] {prunent gl V) 2wt i) Sy [La#. » € m deep| (.4~ mdeeg
Canory CovERS ©  Oren: [] LIGHTLY SHADED [ 11-45%); [ MCOERATELY SHADED (46-80% ) [ HEswLY SHape: ||
 BECWENT/SUBSTRAIE
CIVENT 3 DRMAL Sewge L] Petrawsuwe [ 1 Copncas L] Amierose [ Oner L]
EDBENT DiL; ASSENT: Bugkt: L] Mocemate: [ Frorse ]
EDMENT ITHOK R S OTHERING | MONE WODERATE. CLTEMOTHERNG,  WEG—  MODERATE LITHER,
SEVERE SUGHT EEVERE
SUBSTRATE TYFE % ¥ TIES % # ThES
COVERAGE | saMPLED METHOD | SUBSTRATETYPES | oo roace | saupep METha
WoODY DEBAIS {BHAGS) i3 s SAMD il
LEAF PACKS OF MATS o el MUDVMUCKISET
| AGUATIC VEGETATION OTHER:
RIOGK DR SHELL RUBELE OTHER:
UNDERCUT BANKSRDOTS [ = DIRAWY AERIAL WIEW SRET CH OF HABITATS FOUND I 100 M SEC TION
WATER QUALITY Dﬂ?‘" TEMR(*C): | PHSUE | D.O. (oA &Dﬁﬁﬂﬁ SECCH M):
Toe e,/ 23.9 | 7.9 7.7 7¥5
MID-DEPTH
W’ITBI_
SYSTEM TYPE: STREAM 100 ORDER 57— 6% OFOER
Fe4T ORDER 7™ ORDER OR GREATER e O wemoawe O Estuary. [ omer: OO
WaTER ODORS [OECKE0R).  Wonsa 18 Sewece [ Pemoemw, L] Crewca: L Oner LJ
WWATER SURFACE CALS [CHECK, BOK). Nowe: B Seee L) Guoet L Suoc O
CLARITY |CHECK BO) G B Summymumsc: [ Turmi: OmoE [
| COLOR (CHECK BN): mjr‘hm B Grees (o) O G O ome0d
WEATHER CONDITIONSNOTES ABUNDANCE: ABSENT FARE  COMMON  ABUNDANT
Chuan', ONERLAST | F=50'F PESIPHYTON E O E E
Fisi
'r“’ fﬂﬂh&{t‘l’-“ M Acuanc Macrorwrmes B E O O
IRCHSULFUR BacTERIs (3 O O O
smﬂmamﬁ SIGNATURE: DATE:
AUcHrtosor , U ey Eﬁﬂ‘l‘l
J Qv
—— === o el
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FDEP-SOP-001/01: Form FD 9000-5 (June 1, 2001}
STREAM/RIVER HABITAT ASSESSMENT FIELD SHEET

Water Velocity i

ransect: > 0.25 misec. But
< | misec

transect; 0.1 to 0.25 mfsec

M A MWW
SUBMITTING AGEMCY MAME: GK'-L "‘LI
[REMARES: COUNTY: oA TION: - | FIELD IDHAME:
ep= | Pryal\ e modeiys Cogkral
Habitat Parameter Optimal Suboptimal Marginal Poor
Four o molt productive Thres VE TW0 prodictive habiae: Tine or less productive. |
Primary Habitat habitats present (snags, present.  Adequate hebitat | present. Less than habitat. Lack of habitat is
C ks tree rootsfundercut banks, | Some substrates may be desirable habitat, ohvious, substrates
OImMponen aquatic vegetation, leaf new fall {fresh leaves or frequently disturbed or unstable or smothered.
packs (parhally decayed), SRAgs). remaved,
Substrate 2 ] rock).
Dive
My A2 0 s | 15 14D 109876 s
Gr than 0% 5% o 0% B 10 1 5% productive TesE than 57 productive
Substrate productive habitar present habitas, by aerial extent. hakbdtar habitat.
Availbility A (¥
20 19 18 17 16 1514131211 | 1HMET6 54321
a5 observed at ypical | Max. observed @ fypreal Tax. il ["WIax. observed ml bypecal |

transect: 0.05 to0.] misec

transect; <0,05 misec Or
spate ocowrnmg: > 1 misec

20 19 18 17 16 EISHISIZH 09876 54321
Habitat Les= than 207 of kabilatE G Haby SmOhCTIng of SUT=B07 | Smaenng of =Brsa ol |
Smothering l'l’} affected by sand or silt affected by sand or silt of the habitats with sand or | habitats with gand or 8,
——— | accumularion accumulation silt, pools shallow, 25 severe problem, pools
"""""""" frequent sedirment shsent
: rovement f
Primary Score 0| 20 19 18 17 16 15 14 13 12 11 109876 54321
Habitat Na armifical channehization any have Thannelized, somewnal cially ¢
g:ﬂﬂﬂm _;bl or dredging  Stream with channelized in the pesi recovered, but = 80% of box-cut banks, straight,
mponents pormal, sirsous pattem (=20 yrs), bat mosly ares affected instream habitat kighly
recovered, fairly good | aliered
Artificial SiUoUS pasterm
Chiludi!ﬂﬂﬂ!g- 2019 18 17 16 15 14 13 2 11 WS ETE 54131121
Bank Etl-h'ht!f Hiahle. Wo evidence of | Moderdiely SBlE. | Moderaiely cngemle. | Lnmable. Maay
eroslen or bank failure. [nfrequent or small sreas Moderate areas of erosion, | 50%) raw, eroded areas
Right Bank | - Little patential for future of erosion, mostly hezled | high erosion potential Obwviows bank sloughing.
Tef Bank T problems. over. during floods.
1 9 ET76 5 4 3 21
Riparian Bu_'f?er Widih of native vegetation | Widih of nanve vegeiaiion | Widih of naiive VERemion | Lees tan o m of naive
Zone Width {least buffered side) greater | (beast buffered side) 12m 6 to 12 m human activities | buffer zone due 1o
than 18 m w lBm still close ta system imtensive haman activities
Right Bask 12
LeftBank (¥ 10 9 876 5 4 321
Riparian Zone Civer BVVa of parian 5% 0 50T ol nipanan | 297e 0 S0 of riparian | Less than 157 0l
Vegetation Qualitr surfaces consist of native zone (s vegerated, and/or orone is vegerated, andior streambank surfaces are
ER plants, includmg trees, ane elass of plants one ar wo expected vegetaied andlof poor plant
w understary shrubs, or non- | normally expected for the | classes of plants ane nat comemuniny (eg. grass
Right Bank woady machrophytes. sunlight & habitar represenied. Patches of mneeulune of exofics)
LeftBank {Y | Normal expected plant conditions i not bare soil or closely present. Wegetation
community for given represented. Some cropped vegetstion, remaved o stubble height
e e sunlight & habitat disruption in community digruption obvious. of 2 inches or jest.
See ! condditions, evident. -
e %o | w9 876 5 4 3 %)
—
SICHATURE:
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Appendix 9

Qualitative benthic macroinvertebrate collections (n = 20 discrete dipnet sweeps) upstream and
downstream of Arvah Hopkins Power Plant (June 25, 2002). Taxa lists and number of individuals

counted.

Contral Contral

- B Site 1 Site 2 TestSite 1 Test Site 2
Amphipoda e SRS
Undetermined Amphlpuda | - - 1 =
Enll optera - e
Dunrmphﬂﬁ wﬂm‘a - 2 3 ¥
Emidae - i 1 s
Microcylloapus pusfl‘ius B 3 1 =
Steneimis sp. 1 2 g 3
Dineutus sp. _._ 1. | 2 = 2
Hydnophilidae = 1 - =
P:hnanﬂnnrum Ep. o i i - | 2'. = =
Ectorio s» =S S WS
Dﬂupndi | 1 (| (I et
Cambaridae - 3 7 4
|Procambarus sp. =0 A = aa e e
Fgﬁﬁﬁ_dﬂc!as sp. i = =" - -
|oiptera
Africhopogon sp. ' N N Y
Aﬁl‘é-beampa mallachi | _.__. = 1 i:’.’f A
Chironomidas - - - 1 2
|carymansura sp. e 1 i =
Cﬂi}ﬂﬂﬂﬂm:;-ﬂ Eplar ' = 0. 2 ¥ 2L 1
Hemerodromiasp. 5 5 ] g
Larsia decolorata -1 =- | 2 = |
|Limnophyes sp. o | 1 =
Pammorna sp. 1| - S
Pﬂramﬂm;ucn-amus ap = I 1 B - == -
Parsphasnocladius sp. | 1| - | - -
p;an'tana:rm neura inconspicua == _ - 1 P 1
Phaenopsectra punclipes gp. | - 1 | 3 2
Polypeditum fallax T & = 1 8
Polyoedium hallersie gp. | o R
#;:.Iy;;a_di.ru—m_rﬂmnamse an. - 1 ___ I a 5
Rheocricotopus robacki | 1. 1| - -
Rheasmiflia 5P 1 1 - —
Rheotanytarsus exiguus grp = 0 % [ = j a4 |
R‘hm{an_ﬂmus pellucidus ' = 3 | T
Simulium sp. ' ' & i | - i
Smnac'ﬁ[mnomus 8p. et 3 ! o | T
Tabarlldaﬂ B e = :- | = | 1
Tanﬂa-rsus 50 A Eplar 1 __ 2 }_ - : =
Tanytarsus a'ﬁ_l;l_fp_lar ' - 1 T ==
Tanytarsus sp. LF Eplir e ] Se 1 = ".___ - | 3
Tﬂfenamamaeﬂa inﬁapan'ama = | | - | =
Thienemanniella xena. = e e et |
Thignamannimyla grp. — - 2 2
Tipua sp. = i |
Xeslochironomus sp. 1 3 | 1 2




Qualitative benthic macroinvertebrate collections (n = 20 discrete dipnet sweeps) upstream and
downstream of Arvah Hopkins Power Plant (June 25, 2002). Taxa lists and number of individuals

counted. Conlinued.

Conwol | Central | T

I Site1 | Site2  TestSite 1 TestSite 2|
Ephemeroptera E |
Baetis intercalaris 7 W__| 25 4
Pzeudocioson sp. A a i e
Ty 1 8t = 1 =
F!_.__g__llnpura_- o === =
!_:‘-é}lﬂ;us comulus - - - 2
Undetermined Megalopiera i - 1 — —
Odanata W
pheshnidas ———— E 3 = .
|Argia sedula [ - — - 1
hmjﬂ 5p. a = — -5 5
Catoptorygides | - | 1 - -
Colopfaryx ap. - S L =
Coenagrionidas =0 E = 1 E
Gomphidae = 4 - =
Gm;ﬁ-l‘:us sp ~ 1 | = 1_. 1
I.'."I-I;%:hn.n o - |
Enciytragidae S - & 3 =
Allonais paraguayensis = = & | =
|oerm digitata complex P - 1 | &=
Mais communis complex 1 = ===
Pristina leidyl B - 1 -
Aulodrilus piguedi - . _1 - -
Maber spaciosus - S s
Limmodnlus p. B | 1 = ] s
Tubificidas _ HEgl| T 1 =
Rhagovelia sp. ' 5 }.7 1 =
Pma foma S-Fl. B _1- - -. —_ E _-2. = B
Peleycpoda = . |
Corbigila flumines | 5 |l = | = | =
Plecoptera . . | — ]
Perfasia sp. ) ' £ = a =
Parlasta placida complex = | 2 o =
Trichoptera ' _ ! ——
Anisoceniropus pyraloides 3 - | = 1 =
Chewrral he sp. 18 B 5 | 5
éﬁﬁi&?rffi#"""g__ NV DO T (NN [
ﬁjﬁmmyche sp. = | i ' 3 -
i-lydmpsychidaa — I - 1 | - -
Hydroplilidae = B | = &
Lype diversa = D S
Neolrichia sp. = == A
q!Etm sp. - - | - = 1
Trisanodes ignitus e 1 = I,
TnuaTodaa 5p. 1 B = ‘ 1 ] = -
Undetermined Trichoptera Tk = 1 25
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