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Introduction

Florida Caverns Golf Course, Marianna, Jackson County, Florida, no NPDES #,
tests performed on 4 to 6 May, 1994. ,

This golf course is located at 3309 Caverns Road, north of Marianna, FDEP
was prompted to investigate potential pesticide accumulation in a sink hole (and
nearby groundwater sites) into which stormwater runoff flows directly from the
golf course. The samples were collected by staff from the Agricultural Source and
Water Well Management section.

One bioassay sample was collected from each of three sites that were
designated as: golf course runoff, residence well, and Pond Cave. The runoff
sample was collected from a natural swale which carries sheet flow from the golf
course across a dirt road and towards a sink hole. This sample was collected
from the swale flow following a rainfall event. The residence well is located about
one mile upgradient from the golf course. Pond Cave is a small cave containing a
pool formed by the exposed aquifer and is less than 100 yards from the golf course.

The toxicity tests discussed in this report were performed in accordance with
methods described by Weber, 1993, Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater and Marine Organisms, 4th
Edition, EPA/600/4-90/027F.

Results and Discussion

The FDEP Biology Section performed two 48-hour static acute screening
toxicity bioassays with each of three samples from this golf course, for a total of
six tests. The test species used for these bioassays were the water fleas,
Ceriodaphnia dubia and Daphnia pulex. No mortality occurred in any of the
tests, therefore, the test results did not indicate toxicity.

Total residual chlorine of the samples were 0.1, < 0.03, and < 0.03 mg/L in the
laboratory for the golf course runoff, residence well, and pond cave samples,
respectively. Total residual chlorine was not measured in the field.

Total and unionized ammonia concentrations were 0.084 and 0.00 mg/L,
respectively, for the golf course runoff. Total ammonia was < 0.017 mg/L in both
the residence well and pond cave samples.

Further chemical analyses were performed on the samples and one pesticide
and several nutrients were identified (Table 2). The pesticide does not appear to be
present in concentrations known to be acutely toxic to the test species. Numerous
other pesticides, as well as the metals arsenic and copper, were analyzed for but
not detected. |

Conclusion

The samples of stormwater runoff and groundwaters collected from and
near this golf course on 3 May 1994 did not show toxicity.



Table 1. Concentration series and volumes used for the 48-hour static
acute screening bioassays of stormwater and groundwater
samples from Florida Caverns Golf Course, performed on 4 to 6

May, 1994.

Ceriodaphnia dubia (water flea)

Concentration Dilution Water
Control 20 mL
100 % 0 mL

Daphnia pulex (water flea)

Concentration Dilution Water
Control 20 mL
100 % 0 mL

Sample

0 mL
20 mL

Sample

0 mL
20 mL

Total Volume

90 mL
20 mL,

Total Volume

20 mL
20 mL



Table 2. Results of chemical analyses of stormwater and groundwater
samples from Florida Caverns Golf Course, sampled on 3 May,

1994.

Pesticides, Herbicides, and Metals
all samples analyzed for the following analytes, but none detected:

acephate
acid herbicides
benomyl, as carbendazim
carbamates
chlorinated pesticides
fenamiphos
fumigants

arsenic
copper

Pesticides & Herbicides

Oryzalin 37 ug/L golf course runoff sample
Nutrients

ammonia 019 mg N/L golf course runoff sample
nitrite-nitrate 058 mgN/LA golf course runoff sample
nitrite-nitrate 022 mg N/L residence well sample
nitrite-nitrate 18 mgN/LQ pond cave sample
orthophosphate 070 mg P/L golf course runoff sample
orthophosphate 0030 mgP/LI residence well sample
orthophosphate 0027 mgP/ALI pond cave sample

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

Q Sample held beyond normal holding time.

I Value reported is less than the minimum quantitation limit, and greater than
or equal to the minimum detection limit.
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FDEP Biology Section — Acute Bioassay Bench Sheet
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FDEP Biology Section — Acute Bioassay Bench Sheet
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FDEP Biology Section — Acute Bioassay Bench Sheet
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FDEP Biology Section — Acute Bioassay Bench Sheet
Florids Caverns (roli € Coorso Sample Collection: DateSI03(¢4 _ Time \S20
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"Dl A L5 155 R0l (56|l pag|%b| 82 ASL 1%
Conl | B s |18 g-b 2 £:4 sl
Cate/| © |5 | 1S b 23, 83 s
CanlP | © |5 |5 1S 3. 23, ¢d 249)
0% | A e |5 16 (724 1&g 15 18,7 g pG5|  laas
% | B ¢ [s [G ] £.S 234 3.0 200}
[CD% | ¢ ¢ 1515 14 23,4 & 899
% | © Fly 1S 9.4 234 g2 45
Measured/Loaded by: §MF MF 1 T - mF l//}/l ' T/}? AME VT I
Recorded by: | 7™ 7“\|/7F KP |- /ZTD /Qﬂ e /@ v
Investigators’ Signatures Salt Water/ Water Quality Parameters R
/[W i el @ Ed i Method | Measured by
. Field Total Residual Cl2: Ny s '
m"’ 70% Lab Total Residual Cl2: <0 e K
y Akalinity: (15" [doetn *| TMIKP
— Mardness: {15 75 120 | Hoetn | Tm [ KP
Total Ammonia: 0.0 [L0.017  [€0.01710ricr | T ImE~

Ammonia Ammonia Ammonia Control ﬂ Sample ﬁ
-~ - t t
Meter #98136 Meter Slope: 2’3- l Blank; <0.01"7_ Salinity: PP Salinity: PP

form updated 7/8/93



FDEP Biology Section — Acute Bioassay Bench Sheet
Sample Source: ocida Cavecns GolC Coura2  sample Collection: Date 05 03!24 Time {05

Loeation: > L Test Beginning: Date Time
(domeg WL Test Ending: Date_05/0 6 /%y _ Time_/300
LT . est Ending: Date ime_/2
County: - J o iPon . OrganismBatch#: _|\2 ' Diluent Batch#: 110
Contact/District: ¢ “Flo - 1LARID PDIS Organism Age: _ & 2 a0

NPDES Permit#: FL00 —— Outfall #: Test Organism: (@ sncbrss -
TestT@ Definitive 79067 QA4 /LM\«/_C%{W\S’ |
St

Instrument

tatic Renewal | Flow-through ..
: Calibrations: pH  Temperature °C D.0. mg/L  Conductivity pmhos/em -
Test Number: _Lof & - meter# 7851  90H018262  90H018262 G9005749
Remarks: - o 20070 BSe39 £4 024 975 e 1.0
‘ o 20030 $230@ 10000 @B-5°C
220 @70 335 @23 \p TH e 150 @ 1,000
1.0e1.0 5950 @ 10,000 @34.] °C
st 20070 47D BY &4 A 950 @ 1000
9De?D 20 @ 10000024 e
‘ UNCORRECTED
Number Live pH Tomperatre () | DO-(ra) | coms pambosem)
Cone. Chamber#] Ohr | 24h |48h | Ohr | 24D 48h | Ohr| 24h |48h JOhr [24h [48h Ohr [24h (48h
(] A 15 15 1515 g2 |71 1234 [B+7 AR T .
Cort@| B |5 {515 |83 35 g1 200
Nl | & |5 145 |5 §5 25.5 g | — liss
el | O s 14 IS & 235 3.] 1% |
% | A le 1< (S bl s1pal  [»3[3.8]  |v) BS 92
e | B |9 14 1S 87 233 §3 | — 9AS
/0% | ¢ ¢ 14 |¥ %) 32 8.2 tho
% | O % g |° 8 232 ¢3 430

Measured/Loaded by: | T\ | ¢ ne |77 me |7 | M= 1T el mh
Recorded by: | T\ AN /gﬂ /I\f‘ 1 e KP (5\03[4) m~

lnvestigators Signatures Salt Watet/ Water Quality Parameters : . :
/] ” f\(\ |< () () , 2ll Water J20% Min Water | Sample | Method |Measured by

Field Total Residual Cl2 Wé M&Md},{_&é

‘4&//)/) 25 M& Lab Total Residual Cl2: £0:03 | “0.03 |40,03 |bEIDD
WMW Akainity: 1[5 | 70 ZO | Noohn | T r (P
_ Hardness: (|5 75 (50 Ho-d/\ Tea | P
y/ %/‘-/’ Total Ammonia: <O 017 |L0-O) <O-D('7 Orio~ | o F 7
Ammonia Ammonia Ammonia Control
-, “Feviever Sample 0
: Meter #98136 Meter Slope: —2 0. | Blank: <0-O7salinity: Sahmty ppt

form updated 7/8/93




;-t-__-:-m-_‘-—n-ﬁ—--

FDEP Biology Section — Acute Bioassay Bench Sheet
sample Source: _Elryridy Caverns Colf (o€ sample Coliection: Date ?b‘fofyg Time_\OLE5
0

Location: TR0 A Ao LWELL Test Beginning: Date_0s70. Time_f 2

County: I akeo Test Ending: Date_p 5/04/77 Time /32( -

. ) Organism Batch #: bl .
Contact/District: D TTERLIKKIT TORS " organism Age: _%_:;B/I lmuent B-a oh Lol

NPDES P_ermlt#: FLOO ~—m—— Outfall #: TestOrganism'- ]: . . -

TGNT Cid A O S
Test Typeg Screaning:pDefinitive 7 [%7 4 -MA .--W | ¥ .

1ZicT Static Renewal | Flow-through lg:ltili’al:':;‘ia:;s: pH Temperawre°C ~ D.0.mglL Conductivity pmhos/em
Test Number:éof__a . meter # 7851 90H018262 90H018262 (39005749
Remarks: ohr 7.0@7.0 Y @7 g4 @2Y.] 975" @ 1.000
' e - 4-0%0 G7320@ 10,000 @3- 7°C
20070 235 030 T4 et T70@ 1000
40070 G750 @ 10,000 @24, [°C
s 2.0 @70 A47. 243 14 @242 Ti0@ 1,000
20090 7790 @ 10,000 @4Yc
UNCORRECTED
Number Live pH Temperature (°C) .D.0. (mg/L) %Z?\%.(Tan';n?sl/::?)

Conc. Chamber#| Ohr | 24h |48 hl10hr |24h |[48h ] O br o4h {46h |ohr {24h {48h |0 hr |24h [48h
oDl 4|5 |5 [ S1300 36 |9k 231871 3. || %
ConmPl B |5 |5 | S .6 23 23 ~ lwe ]
ComiceD] © 15 |5 |5 §.b 23 - |82  [aeS
Contr D |5 |5 13 %4 23,0 gL 260 |
bl A 15 155 [7bl [81 b B3 $ 131285 Wi
oD% | 3 g 15 |8 57 233 %3 oo
(O | & ¢ |5 |8 g7 23,2 83 S
(% | D |5 15 |S ) 30 R3 - 38

Measured/Loaded by: |MF |~ MeITH /M mé | T | /)?f‘ 77 21~
Recordedby: | TM |7m | MF }6)0 mk /40 MNF /40 N }qb A

Investigators’ Signatures : Salt Water/ Water Quality Parameters. ~ . -~ - . .
‘40 ' mm Q () @20%Mm Water | Sample | Method |Measured by
% VQZMC& Field Total Residual C12 Vet o)

Lab Total Residual C12: <o, 05| =003 €003 |DR2ID| R

AN N Es Z,JQ;XL Akalinty: (15 720 150 Mot | T [KP

. Hardness: (9 75 /850 | Hocy | TmIKP
;7/ Total Ammonia: <0017 |£0.017 0.00 7 | Orieon | MME T
\

— Ammonia Ammonia Ammonia Control Sample

« Reviewer
form updated 7/6/83

t t
P Salinity: 0 PP

Meter #98136 Meter Slope: =35~ Blank: <©-0r2 Salinity: 0




