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EXECUTIVE SUMMARY

Dupont Trail Ridge Mine, NPDES #FL0000051, on 5 to 7 January, 1983.

The sample of mining wastewater from this mineral dredging operation located
near Starke, was not toxic to the organisms tested. Only a few random Daphnia
pulex and Simocephalus serrulatus mortalities were noted, although excessive
control mortality invalidated the Daphnia pulex test at 48 hours. No fish,
Pimephales promelas or Heterandria formosa, died during the 48 hour static tests.




INTRODUCTION

The Dupont Trail Ridge Mine, encompassing portioms of Bradford and
Clay counties, is located east of Starke, Florida. The operation involves
the mining of ancient beach sand to recover semi-precious minerals. Approxi-
mately 26,400 long tons of sand are dredged per day for the recovery of
minerals such as ilmenite, zircon and staurolite. The wastewater produced,
approximately 2.6 MGD, is flocculated with sulfuric acid and allowed to settle
in ponds. Clean, acidified water overflowing from these ponds is neutralized
with lime to a pH of from 6.0 to 8.5, allowed to settle again to remove
sludge, and is discharged. The final effluent is discharged through Outfall
#001 to Alligator Creek (Fig. 1), a tributary of Rowell Lake.

To evaluate the existence and extent of toxicity of this discharge to
biota of the receiving waters, the Biology Section performed four, static
acute toxicity bioassays on a sample of the effluent, from 5 to 7 January,
1983. The results of these tests are presented in this report.
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METHODS AND MATERIALS

Test methods used to conduct these static bioassays are extensively
described by Peltier (1978). The organisms selected for this study include
species recommended by Peltier (1978) and the U.S. EPA (1978). Additionally,
the Biology Section maintains cultures of several species of organisms indig-
enous to the State of Florida. Two of these indigenous species were also
selected for testing. Life histories of these test organisms and maintenance
procedures used to culture them are detailed below.

History and Maintenance of Bioassay Organisms

Daphnia pulex (water flea) - A breeding culture of Daphnia pulex was
obtained from the EPA laboratory in Athens, Georgia, in March, 1979. This cul-
ture has been maintained since its arrival in 2 1/2 gallon all glass aquaria
filled with unchlorinated DER well water, under a 16:8 hour light-dark cycle.
Organisms are fed a liquified blend of Purina Trout Chow® and Cerophyl® twice
daily, and are kept at a constant temperature of 22° plus or minus 1°C. The
aquaria are cleaned weekly by siphoning off half the water along with the
detritus and excess organisms. They are then refilled with fresh aerated well
water. Additional measures are taken and/or new cultures started in the event
of abnormal circumstances such as: declining populations, ephippia formation,
or excessive fungal or bacterial growth.

Simocephalus serrulatus (water flea) - An indigencus breeding population
of Simocephalus serrulatus was collected from Lake Jackson, Leon County,
Florida, in March, 1980, by personnel from DER's Biology Section. Positive
identification of the organisms was made by Mr. Jeff Foran of the University of
Florida Department of Environmental Engineering Sciences. The cultures are
maintained in two and one-half gallon all glass aquaria, filled with unchlorin-
ated DER well water, under a 16:8 hour light-dark cycle. The organisms are fed
a liquified blend of Purina Trout Chow® and Cerophyl® twice daily, and are kept
at a constant temperature of 22° plus or minus 1°C. The aquaria are cleaned
weekly by siphoning off half the water along with the detritus and excess
organisms, They are then refilled with fresh aerated well water. Additional
measures are taken and/or new cultures started in the event of abnormal circum-
stances such as: declining populations, ephippia formation, or excessive fun-
gal or bacterial growth.

Pimephales promelas (fathead minnows) - A breeding culture of
approximately 100 adult fathead minnows was obtained from the EPA laboratory in
Cincinnati, Ohio, in May, 1979. This breeding populationm is augmented with fry
hatched in our laboratory and with additional adult fish from EPA as required.
The fish are maintained in four 125 gallon all glass aquaria equipped with a
flow through water exchange system using unchlorinated well water obtained from
a deep well near the DER laboratory. The fathead minnows are reared at a
temperature of 22° plus or minus 2°C under a 16:8 hour light-dark cycle. These
f£ish are fed Glencoe Mills "#3 size enriched trout fry granules", Tetra-Min®,
and frozen Artemia (brine shrimp) at a rate of 0.75 g/30 fish, twice daily.
Breeding has been encouraged by placing several halved clay pots in each tank
to serve as substrates for eggs and to provide cover for the fish. Tanks are
examined twice daily (at feeding time) for egg production. Clay pots
containing egg clusters are immediately tramsferred to 15 gallon aerated




aquaria for hatching. A new aquarium is prepared for each week's production of
eggs, thereby segregating fish into even age groups to be used for testing.
After hatching, fathead minnow fry are fed twice daily with freshly hatched
Artemia. The fish used in this test were approximately 4 weeks old at the time

of the test,

Heterandria formosa (least killifish) - Approximately 100 adult least
Killifish were obtained from a wild population in the St. Marks Wildlife Refuge
(Wakulla County, Florida) during August, 1980. The fish are maintained in two
and one-half to 15 gallon all glass aquaria equipped with a flow through water
exchange system, Water for this system is unchlorinated and is pumped from a
deep well near the DER laboratory. The least killifish are reared at 22° plus
or minus 2°C under a 16:8 hour light-dark cycle and are fed freshly hatched
Artemia (brine shrimp) twice daily. New born fish are initially maintained in
the adult tanks, but are removed at weekly intervals, thereby segregating fish
into even age groups. The fish used in this test were 3 to 5 weeks old.

To ensure the uniform sensitivity of these test organisms to toxic
substances, the Biology Section conducts monthly standard reference toxicant
bioassays using sodium lauryl sulfate as the reference toxicant.

Test Methods

Four separate 48 hour static acute toxicity bioassays were performed on a
sample of dishcarge from Outfall #001l of the Dupont Trail Ridge Mine. The
tests were performed from 1130 hours on 5 January to 1200 hours on 7 January,
1983. The sample was collected by Mr. Chuck Love of DER's Jacksonville Office
at 1217 hours on 4 January, 1983, using standard wastewater sampling
procedures, The sample was iced and transported to the DER laboratory in
Tallahassee for analyses within 24 hours of collection.

Freshwater for dilution of the effluent sample was obtained from the same
DER deep w21l that is used to culture the test organisms. The concentration
series selicted for this study (Table 1) is that recommended by APHA (1980).

Two replicates, each with six concentrations and a coutrol, were used to
test with the water fleas, Daphnia pulex and Simocephalus serrulatus. Flint
glass jars of 250 ml capacity were used as test chambers, and 200 ml of the
appropriate test concentration was placed in each chamber. Daphnia and
Simocephalus were siphoned into large culture dishes to isolate the proper size
and age organisms (neonates). To accomplish this, the water fleas were
siphoned through a stainless steel screen. The trapped adults were then
discarded. These neonates were then transferred by glass pipette, examined for
injury, and were loaded 10 per chamber, resulting in 20 per test concentration.
Water fleas were not fed during these tests.

Two replicates, of six concentrations and a control, were used for the
Pimephales promelas (fathead minnow) and the Heterandria formosa (least
killifish) bioassays. The fish were transferred individually or by twos, into
wide mouth quart jars containing 500 ml each of the appropriate test
concentration, and were loaded 5 per chamber, resulting in 10 per
concentration. Fish were not fed during these tests.




Dissolved oxygen, pH, temperature, and the number of live organisms were
recorded for each test chamber at 0 hours, 24 hours, and 48 hours. The
specific conductance of each test concentration was recorded at the beginning
and end of the test. Ammonia concentrations, including total and unionized
fractions (expressed in mg/l as ¥ and as NHj, respectively), were recorded in
the controls and the 100% effluent test concentration at the beginning of the
test. Total ammonia concentrations were determined using an Orion® specific
ion probe and an Orion Ionalyzer®. The unionized fraction was then determined
based on the total ammonia concentration, and the pH, temperature, and salinity
of the sample. These values were recorded on the bioassay data forms and are
presented in Tables 2 through 5.



Table 1. Concentration Series and Volumes Used for These Static Bioassays

Daphnia pulex and Simocephalus serrulatus (water fleas)

Concentration Dilution Water Effluent Total Volume

Control 200 ml -—= 200 ml
5.6% 188.8 ml 11.2 ml 200 ml
10.0% 180 ml 20 ml 200 ml
18.0% 164 ml 36 ml 200 ml
32.0% 136 ml 64 ml 200 ml
56,07 88 ml 112 ml 200 ml
100.0% -— 200 ml 200 ml

Pimephales promelas (fathead minnows)

Heterandria formosa (least killifish)

Concentration Dilution Water Effluent Total Volume
Control 500 ml -— 500 ml
5.6% 472 ml 28 ol 500 ml
10.0% 450 ml 50 ml 500 ml
18.0% 410 ml 90 ml 500 ml
32,0% 340 ml 160 ml 500 ml
56.0% 220 ml 280 ml 500 ml
100.07 - 500 ml 500 ml



*papiooaa jou 3iev sazjsweded Juiurewmsa Yy ‘2aoyzastl *L3rieIiiow 1OIJUOD PATSEIOXD 03 INP PIIEPIIEAUT ST 3893 anoy gk BYj Py lemayy

a
— 8%z . -—~ 1'8 64 - z°6 0°6 o1 ot ot | xoroor
== 0/0 | —— 961 oot — 18 &4 -- z°6 0’6 | ot ot  o1|  xo0'001
== 0EZ — z's ey -- 1°6 6°8 | o1 ot o1}  zo°9s
-— 661 €£°0Z - z'8 84 - z°6 6°8 6 01 oar o 20° 95
- 0z2 . -— z's8 8 - 1°6 88 o1 o1 o1 | %0°Z€
-- %61 6°'0Z -~ z°8 8y -- z°6 g°8 ot 01 ot|  z0°z¢
- 13 4 ) . - €8 9g¢ - 1°6 L9 o1 ot o1 T yore1
-- ¥°61 9°0% - ¢a 8¢ - z°6 L9 o1 ot o1 |  zo'er
- z1z ) — €8 8t - 16 98 | o1 ot o1|  zoot
= %61 L'0¢ — €8 81 - z°6 9°8 6 6 o1  zo'o1
== 01z = €8 LI - 1°6 9°8 6 ot ot  %9°¢
=="%°61 L°0C -~ €t'8 L] - T°6 9°8 o1 o1 ot | %o-¢
== 1] 84 =% == " T% 958 | ot 01 01 | “Toiiuop
== o700 | 96T TUT BRI M : A "% 9v8 0 o1 01 oiatiod
e87 0 ) ur o eIt ve 0 uy o oy 0 1) [ &4 0] L0V ve o \ ey ve 0
(soyml) (y/bu) (Do) {todup swe y/bu) (tooed se 3/bu) 3d {3/ Hw) swguebIO IAaY] un:
Kygagaonpuo) —-:an__Z\n:z wu:.,.x...w._E.w.n. sgaupiull TejOL Xjyuggeqyv tejoy uabAxQ paajoustq JO  Ioqung o)) L

‘€861 ‘Laenuer £ 01 ¢ vo ‘1S00000'Idf SAUAN ‘®pIiold
¢£junoj) piogpeig *100# 118FINQ ‘SuUIl 93p1¥ 1181], juodng a4yl Jo Auesvop| K1[a2§xo] ejnou osjjeis ‘xapmd wyuydeg ‘anoy gy bBujanp popioodsa wyea ° 7 ouvd




*aef ®yj ur punoj jou sem mgiue3i0 duo SDUTE pIgn sIsaYyjzudred ur aaquny

v s e)aemay]
8ST 0se T°8 18 6°L) L8 €6 6°8 6 0t 01 20° 001
- 0/0 [°61 T°61 0°0C z°8 1°8 6°Lfj L*8 ¥°6 6°8 6 6 ot 20°001
ace 0€z '8 '8 6°L] &°8 £°6 }°8 o1 o1 01 20" 9%
1.0# 0°61 ¥%°0C z°8 Tz°8 6°L§ S°8 €6 8°8 o1 01 01 20" 9S
[11%'4 812 z°8 z°8 8*L] 9°8 £°8 8°8 6 (108 o1 z0°¢¢
€61 U161 #%°0¢ z°8 2°8 8L} 9°8 £°6 8°8 o1 (00 4 01 20°¢¢e
zTe s1e Z°8 £°8 8°L] 9°8 £°6 9*g 6 o1 o1 Z0°81
€'61 ¢ 61 G'0C £'g €8 g°I} &8 €6 9'8 0T 01 o1 Z078T
aze |4 ¥A €8 €8 8°L] 9°8 €°6 s°8 o1 o1 ol [ %0°01
S°61 C°61 9°0T £°8 £°8 8°L]| 9°8 £°6 s$°8 (01 o1 01 Z0°01
oce 21t €8 £°8 8°t}l 9°8 €£°6 68 o1 0ot o1 29°S
9°*61 T°61 8°0C €8 £°8 8°L] 9°8 €°6 $°8 6 o1 ot 29°¢
ozT 0o1e €°8 £°8 Lt L] 6°8 Y6 s*8 8 0t 01 [ox3uo)
— 0/0 ﬁ.ad E'eT 970¢ 10 A '] [ A2 LM 776 L9 ) mamvm 01 0T oxjuo)
8% o 14 o 8y | X4 0 av o ;17 (] 8v vz o] ev ve 0 ay ve 0
(soyunl) (3/bw) (2. (fooed se 3/bwm) (Eoned se y/bw) 3/ bw) susyuebio SATI uuc
A3fagaosnpuo) PunsEnns S in aanjexadway, ssaupIe) [ejoL Ajguyreqiy (eaon nd uabixo peagossyq Jo xequun *ouv)

*£861

¢ Lienuep

5 uo ‘1600000713# SAAAN ‘mpriola ‘Liunol pirojpeid

1004 1123300 *2UTH 22pTy 1181l Juodng 3yl Jo Aesseolq A3Fo§Xx0] 83Nov Dfjels ‘sSnjeiniiss snjeygdenowfs ‘anoy gy Hbujanp papiocosa ejeq

T g |1aeL




1811 01 Jo 98easaae ‘*‘yoes Su Q°6€

= UsTy Jo Iydiam e SAXeudy
862z 062 6°L 8°L 6°L S L 6°L g 8 S S S 20°001
- 0/0 Js°61 €°61 1°0¢C 6°L 8°L 6°L S°L 6°L 8°8 S S S %0°001
o€z cee 0°8 g8°fL 6°L YL L°L L°8 S S < 20°9¢
%61 0°61 €°0C 0°g 8°L 6°L 9*L 8°L L'g S < S 20°9S
Y44 (A 44 0°8 6°L 8°L S L o*'8 L°8 < S < X0°Z¢
£°61 6°81 8°0C 0°8 6°L 8°L LL 08 L8 1 S S 20°2¢€
S1T 817 o8 6°L 8°L e L 8L 9°8 S S S 20" 81
£°61 6°81 9°0¢ 0o°s 6'L 8L S L 2 A 9°8 S S S Z0° 81
S0¢ stz 0°8 6°fL 8°L 9° L 8L 9°8 S S S 20701
£°61 6°81 9°0¢ 0°s8 6°L 8°L L L L L 9°8 S S < %0°01
S1e o1z 0°8 6°L L°L a°L L L 9°g S S < z9°S
€°61 0°61T L°0T 0°8 6°L L*L 6°L 18 9°8 9 S S %9°¢9
z0¢ 20¢ [o3+] 6°L (L°L 1°8 v*8 [ < [ S fo13uoy
- 070 |5 o1 1°60U ®©°0¢ 08 [ A Al 4 T8 78 S'8 S 1] 5 T10I30TJ
8% O 8y 0 ey ve 0] Gy V] 314 0 8v ve 0 8b ve 0 214 ve 0

(sovurl) (§/bu) (Da) (EodDen se y/bw) —MOUNU se ¥/ Bw) Hd (y/bu) susyuebio aafl HwO

Kyt1agionpuod ¢:=+m:2\m=z @hsumuwaﬁmb ssaupadel [elnd Ajpurtieliyv 1e3cL uabAx0o peafosstd Jo aoqumy *ou0d
*€861 ‘Kaenuer ¢ o3 ¢ uo *IS0000071d# SAUAN ‘eptiold ‘£A3unoj
piozpeag *100# 11eIINO ‘ourtW 28p1Ty 11exl uodng 3y3

L4

jo Aesseofq A3foIxo3 @3noe ojjels ‘sejswold sareydeawyg ‘anoy gy buyanp psprodul ejeq

% o19eL




“ysty Q1 jo @3eaene ‘yoes Jw 9g°T1 = USIF JO IySiem ° EX-3'P FEIIIEINY}
8% 152 o°8 6°L 6°L} 1°8 0*6 6°8 S S S 207001
- o/0 1°61 0°61 1704 0°8 6L 6°L) 1°8 0°6 8°8 S 19 S %0°001
kA 4 8¢ ’ 0°8 0°g 6°L] 0°8" 6°8 L8 S 19 S Z0* 96
6°81 L°81 T°03 0°8 0°8 6°L] 0°8 6°8 L8 S S S %0° 9%
(444 [AA4 0°8 0°g 8L} 6°L 6°'8 98 S < < ¥0°c¢E
8°8T 9°81 &§°04 0°8 0°8 8Ly 6°L 69 9°8 9 S S zZ0'2¢t
81¢ 81¢ - 1°9 0°8 gL 1°8 6°8 9°8 S 19 S 20" 81
881 9°81 9°03 18 0°8 8'L] 1°8 6°8 9°8 S S S 20781
S1t g1¢ 18 1°8 8°L] 1°8 6°8 S8 S S S Z0°01
6°81 o.mm 9° 04 18 18 8L} 0°8 6°8 c*8 S S S 20°01 h
S1e 807 18 18 L°L] 1°8 06 G°8 s < S 29°S
0°61 L°B1 £°0d 18 1°8 L°L} 0°8 0°6 s*8 S S < %9°¢
S1e 80¢ 18 0°8 L=l 1°8 1°6 9°8 S S 9 1013uod
- o/o0 £°61 0°61 ¥%°04 18 0°8 L°L] 1°8 16 9°8 S S S ICEELEI
8% 0 :14 o ar ve o [:14 O v o] ay ve o av ve (4] ab ve 0 )
(soyurl) {3/ PHu) (D) (Eonen se §/bu) (EoDen se y/6u) nd Adesv susTuehi aAY1 “W
A3¥aTionpuo) Vs Can/Can NHSHMHQQEWH ss83upaef] [viol Ajturreyiv 1eljon uabAxg pIafossta jo asquny * SuoD

pacypeag *100# 11e33InQ *outl 28p1y 1iear auodng 313

+£861 ‘Lienuer ¢ 01 ¢ uo *1SQ0O000TA# SHUIN ‘epiiofd *Ljunod

jo Aessvopq A3101X0} 93noe 21jeIS ‘ESOWIOJ BIAPURIA]SH ‘Anoy yy ODuyanp pupiodsi eijed

:4

- g @rqus

10




RESULTS AND DISCUSSION

The sample of wastewater discharge from Outfall #001 of the Dupont
Trail Ridge Mine was not acutely toxic to the organisms tested. Only a
few random Daphnia pulex and Simocephalus serrulatus mortalities were
noted, although excessive control mortality invaiidated the Daphnia pulex

test at 48 hours. No fish, Pimephales promelas or Heterandria formosa,
died during the 48 hour static tests.
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