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Introduction

Wastewater from the Showell
Farms chicken hatehery, processing
plant, and protein recovery plant is
treated by a process of sereening,
dissolved air flotation, nerated lagoon
clarification, nufrient removal via
water hyacinths, pH adjustment, and
chlorination. The design capacity of
the facility is 1.256 MGD, A portion
of Lthe wastewater s spray irrigated.
The sludge generated by the process
iz anaerobically digested prior toland
application.

The 0.47 MGD average discharge
tlow enters Carpeaters Branch near
its headwaters. Carpenters Branch
iz a small lowland stream, tannic in
color, and fast flowing due only to the
BShowell Farms discharge. There is
& 1100 foot mixing zone for coliform
bacteria and upionized ammenia
granted for Carpenters Branch.
Carpenters Branch is a tributary of
Bruce Creek, which is a major trib-
utary of the Choctawhatchee River.
The 7Q10 for Carpenters BDranch is
estimated al 0.72 CI°5.

Past FDER surveys have found
degraded conditions in Carpenters
Branch and poor biological integrity.
The creelds bank and bottom, prior
to waste treatment upgrades, was
Ilack m"gz'mic soze composed of
chicken parts. Significant improve-
ments to the waste treatment process
since 1976 has reportedly resulted in
much improved water quahty and
gsediment guality in Carpenters
Branch.

Seme excursions of the permit
litnits are as follows: a TRV viclation
in December 1989 was explained by
operators as overloaded treatment
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system after a 13 inch rainfall. A
TKN violation in August 1989 was
also apparcntly cansed by excessive
rainfall in June and July, which
overloaded the Lreatment system, A
sludge odor problem on October 17,
1989 was corrected by thinner
spreading and lime addition. An of-
fal room spill on April 11, 1989 re-
sulted in approximately 40,000 gal-
Jons of raw wastewater entering
Carpenters Branch. Lift station
failure was the cause of the spill, The
Iift station was repaired and a back-
up pump was instatled.

Methods

The focus of this investigation
was to deterimine the discharger’s
effects on the receiving waters. A
comparison of biological community
health was made hetween a reference
site (located in Bruce Creck upstream
of Carpenters Branch) and a test site
{the area down gradient of the dis-
charge). A habitat assessment, was
performed in situ to establish com-
parability between sites. Supple-
mental physical/chemical data were
also collected on the ofttuent und
study siles. An acute screening tox-
icity bioassay using Notropis leedsi
as the test organism was performed
on an ¢fflucnt sample (Peltier and
Weber 1485, FDER 1985). A Micro-
tox® test, using the bacterium, Pho-
{obacterium phosphorewm, Lo evalu-
ale toxicity, was also performed. The

cffluent was analyzed for nutrients
and metals. Nutlrient analyses were
also perfarmed on reference and test
sites, Methods used for all chemical
analyses are on file at the Tallahas-
sce DER Chemistry Laboratory,

Benthic macroinvertehrate com-
munities were evaluated at reference
and test sitos, Collection methods
consisted of a timed (one hour per
site) multi-substrate (e.g., snags,
vegetation, scdiment) semi-quanti-
tative effort. Additional invertebrate
collections were accomplished using
Hester-Dondy multiplate samplers
which were mmeubaded for 28 days
(Ress 1960). Periphyton was sam-
pled at both reference and test sites
by incubating glass microscope slides
in a standard periphytometer for 28
days (Ross 1890). Chlorophyll @ was
also determined for periphyton com-
munities (Ross 1990). Bacterial
populations were analyzed for total
and fecal coliforms following the
methods of APHA (1989). Algal

jrowth Potential tests, using Sele-

nastrum capricornutum as the test
organism, followed Miller ef al.
(1978).

Explanation of Measure-
ments of Commursity Health

Several different measurements
of macroinvertebrate and algal com-
munity health have been employed.
Many of these, such as the number

of taxa, Shannon-Weaver Divorsity
Index, and chlorophyll @ are well
known. Others are briefly explained
here. 'l'he Florida Index assigns
points to strecam-dwelling macroin-
vertebrates based on their sensitivi-
ty to potlution (see Ross 1990). Asiie
with a high Florida Index score is
considered healthy (i.¢., many clean-
water organisms are present). Fix-
cessive numerical dominance of o
single type of organism (a high %
contribution of dominant taxon) is
usually associated with disturbance.
An elevated blue-green algae to dia-
tom ratio (caleudated by dividing the
number of individuals in the Cyano-
phyta by the number of individuals
in the Bacillariophyta) is often indic-
ative of nuirient enriched conditions.
Crekanowski’s Simitarity Index is a
muizttivariate ordination procedure
which compares organism abun-
dance and taxonomic structure be-
tween sites. The determination of the
Quantitative Similarity Index {(for
taxonomic % composition) i3 a two
step process, First, the relative pro-
portions of major Laxonemic groups
are caleulated for each site. Then,
the lesser of the two percentages for
each diserete taxonemic group is to-
taled. A QSI (% composition) of 1009
means that the two sites being com-
pared are identical. This same type
of procedure is used for calenlating
the QSI (functional feeding groups).

For graphical purposes, the per-
cent differences between the refer-

Showell Farms nuirient concentrations.
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Effect of discharge on receiving stream
(measured as difference between control and test sites).

ence and test sites involving the
number of taxa, the diversity index,
and the Florida Index are measured
as the reference site mlous test site
divided by the reference site. The
pereent differences betwoen sites in-
volving the percent contribution of
dominant taxon, chlorophyll 2, blue-
rreen algae to diatorn ratio, and al-
gal growth potential are measurad as
the test site minus reference site di-
vided by the reference site.

The following personuel were
involved in this investigation: Glenn
Bults (DER Northwoest Yrisiriet) and

Lyn Burton, Russel Frydenborg,
Kathleen Lurding, and Sandra Me-
Clure {Tallahassee Biology Labora-
tory).

Results and Discussion

Habitat quality at the test site
(Habital Score = 65) was comnparable
to that of the reference site (Habital

Seore = 63) (Appendix). Both sites
can be characterized as moderately
swall, surficial aquifer fed streams,
Velocity was significantly higher at
the test site (velocity = 0.25 m/sec)
than at the reference site (velocity <
0.1 m/sec) (Appendix). Both sites had
slightly acidic water (test site pli =
6.7; reference site pH = 6.6) and ade-
quate (above 5.0 mg/l) dissolved oxy-
gen concentrations, Conductivity
was higher at the test site (test site =
385 pmhos/em?; reference site = 31
pmhos/cmn?).

The effluent was not toxic to the
fish, Notropis leedsi, in a 48 hour
acute static bioassay. The discharge
was stimulatory to Photobacterium
phosphoreum in a Microtox® test.
With the exception of small amounts
of aluminmiun and iron, metals were
not abeve defection Limits in the of-
fluent or at the test and reference
sites (Appendix).

However, extraordinarily high
nutrient concentrations were detoect-
ed i the effluent and in water from
the test site (see Table, p. 2). This
severe nutrient enrichment was re-
sponsible for the very high algal
growlh potential of 134.2 mg algal
dry weight/l imeasured at the test site.
AGP values above 5.0 mg algal dry
weight/] are considered undesirable
(Raschke and Schultz 1887},

Both total and fecal coliform
bacteria standards were violated at
the test site {T'C = 4200 org/100 ml;
FC = 2400 org/3100 ml}. In contrast,
these bacterial populations ecenrred
al low to moderate levels at the ref-
erence site (T'C = 000 org/100 ml; FC
= 140 org/100 mi).

Quantitative measures of
benthic macreinvertabrate commu-
nity health indicated that the tost site
was very degraded (see Table, p. 1,
and Tigures). The upper left fignre
indicatos the degree of difference be-
tween the control and test sites.



Larger differences (that is, higber
pereentages) correspond with great-
er degrees of degradation. Negative
values mean that the test site is
better than the control. The figure
below summarizes similarities be-
tween the sites. Smaller similarities
(lower percentages) generally corre-
spond with greater degradation.

The Forida index decreased by
83% bebween the conrtrol and test site,
This may be interprete a viola-

ng

G i¥

tion of 17-2.121(@FAC, “Imbalances
in Aquatic Fauna,” Shannon-Weav-
er diversity decreased by 66% be-
tween the control and tes site. This
ig a violation of the biclogical integ-
rity criterion, 17-3.061(3)(p) FAC.
Crzekanowski’s Similarity Index and
the Quantitative Stability Indices for
% pomposition and functional feed-
ing groups further empbasized that
stiessed conditions oceurred in Cay-
penters Branch below the Showell
Farm mixing zone.
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Measurements of periphyton
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case, reflect the elevated nutrient and
ACGP values, High water velocity at
the test site was probably responsi-
ble for this apparent anomaly,
masking cutrophication effects. Itis
likely that the algal pepulitions lo-
cated farther downstream, in areas
whore velocity deereases, would be
affocted by the very high nutrients
in the Showell Farm discharge.
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Conclusions

The Showell Farm discharge was
harmful te the recetving water mac-
roinvertebrate community. Viola-
tions of “Biological Integrity” and
“Imbalances of Aguatic Fauna” were

attributed to the discharge. Viola-
tions of the total and fecal coliform
standards also cccurred in Carpen-
ters Branch, at the edge of the
Stowell Farm mixing zone. Al
though the effluent was not toxic to
the fish, Notrepis leedsi, it did con-
tain high concentrations of nutrients,
especially bivveactive nitrogen. Asg

such, the algal growth potential
downstream of this discharge wag
exiremely elevated. This suggests
that entrophication raay be a problem
farther downstream in Bruce Creck
or Choctawhatchee River/Bay, where
water velocities are lowered, and
conditions, therefore, becoms more
favorable for algal growth,
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGU LATION

FRESHWATER BENTHIC HABITAT ASSESSME NT FIELD DATA SHEET
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Habitat Parameier

i s

Excelient

Good

Fair

Poor

Botiom Substrate/
“Available Cover

L1 ]

Chrostter than 40%
snags, logs, tree roots,
emergent vegetation,
Joaf packs, nndercut
banks, rabble, or
other stalile habitat,
23-860 points

20% to 40% snags,
logs, troe roots,
emergent vegotation,
leat packs, eote,
Adeqgnaioe habitat,
183-22 points

5% to 20% snags,
logs, tree Toots,
emergent vegetation,
loaf packs, ete. Less
than desirnble
hahitat.

8-15 points

Less than 5% snags,
logs, tree roots,

emergent vegetution,
leaf packs, ete. Lack
of habitat is obvieus.

Q-7 points

Max. observed;
»0.3 m/see.

23-30 points

Mux. ohserved;
0.1 Lo 0.3 mfsec
16-22 points

Max. chserved;
0.05 10 0.1 m/sec
8.15 points

Maz. observed;
<0.05 m/sec
-7 points

Artificial Channel/
Flow Alteration

No artificial
channelization. Little
activity (Imporvious
surface) in watershoed
which would cause
scouring during
spates.

12-15 points

s

Artificially
choannolized, or
seouring present
during spates because
of excess Impervious
surfsee in watershad.

0-3 poinis

Bank Stability

G

Stable. No evidence
of erosion or bank
fatlure. Little
potential for fulure
problems,

9-10 points

Moderately stable.
Infrequent or small
areas of erosion,
mostly healed over.
6-8 points

Moderately nnstable,
Moderate areas of
crosion, high erosion
potential during
floods.

3-5 points

Unstable. Many raw,
erodoed areas. Qbvious
bunk sleugling.

0-2 poiatls

Riparian Zone

Vegetation
Quality

Over 80% of
astreambank surfaces
consist of native
plants, classified as:
bottomland
hardwoods,
understory shrubs, or
non-woody
macrophytes.

9.10 points

50% to 80% of
riparian zone is
vegelated, but one
class of plants is nok
represcnted.

6-8 points

25% to B0% of
riparian zone is
vegetated, but one or
two classes of plants
are not represented.
3-5 points

Less than 25% of
streambank surfaces
are vegetated. Poor
plant cormaunity (e.g.
grass monoculture)
present.

0-2 points

Adjustments

Add 5 points if cross-sectional area of flow is ostimated to be
greater than one square meter during periuds of normal flow,
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STATE OF FLORIDA
DEPARTMENT GF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTEIIZATION FIELD DATA SHEET
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FRESHWATER BENTHIC HARITAT ASSESSMENT FIELD DATA SHEET

STATE OF FLOHRIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

I GUBMITTING AGENGY GobE: RO/ 0
SUDMITTING AGENCY NAME: M tar f- P

R

| STOAGT STATION NUMBER:

32.02.0045%

DATE (M)

0%1-06-10

RECEIYIMG BODY OF WATER:

BRUCE CREBK

Cord TRl

RERASES:

LOCATON: APSTREAM From COM FLUBMLE
W RECHIWV WG STRES M

FIELDY IDYNAME:

Habitat Parameter

Excellent

Good

Fair

Poor

Bottom Substrate/
Available Cover

REXEN

Greater than 40%
snags, lops, tree Tools,
emargont vegetation,
Inaf packs, undercut
bantes, rmlible, or
ather stable habitat.
23-30 poinis

20% to 40% snags,
logrs, troe roots,
emergent vegetation,
toaf packs, ete.
Adeguate hahitat,
16-22 points

5% to 20% snags,
logs, tree roots,
enmerpent vegetation,
leaf packs, ete. Loss
than desirable
habitat.

2-15 points

Less than 5% snags,
logs, treo roots,
emerygent vegetation,
leaf packs, ete. Luck
of habitut is obvious.
0-7 points

Water Velocity

Max, obsorved;
= 0.3 m/snec,

23-30 points

Max. observed;
0.1 to 0.3 m/sce
16-22 points

Max. observed;
0.05 to 0.1 m/sec
8-15 points

Max. ocbserved;
<000 m/sec
0-7 points

Artificial Channel/
Flow Alteration

No artificial
channelization. Little
activity Gmpervious
surfuce) in watershed
which wald cause
scouring during
spalos.

12-15 points

Artificially
channclized, or
sgouring present
during spates because
of excess Impervious
surfuce in watershed.

0-3 porits

Bank Stamiaiy
(78

Stahle. Ne evidence
of erosion or bank
tuilure. Little
potential for foture
problems,

8-10 poinis

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

-8 points

Moderately unstable.

Moderate areas of
erosion, high erosion
petential during
floods,

3.5 poiats

Unstable. Many raw,
eroded areas. Obvious
bank sloughing.

0-2 poinis

Riparian Zong
Vegetaiion
Quailty

Over 80% of
streambank surfaces
consist of native
plants, classified as:
boltomland
hardwoods,
understory shrubs, or
non-woody
nmiacrophytos.

92-10 points

509 to 80% of
riparian zonoe is
vepetated, bul one
cluss of plants is net
represented.

6-8 points

25% to 50% of
riparian zone is
vepretated, but one or
two classes of plants
ara not representad,
3-5 points

Loss than 25% of
streambanle surfaces
are vepetatod. Poor
plant comrunity (e.g.
grass moneculbure)
presend,

G-2 points

Adjustments

s

Add 5 points if eross-sectional area of flow is estimated to be
greater than one square meter during periods of normal flow.
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHIMICAL CHARACTERIZATION FIELD DATA SHEET
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MICROTOX™ Pata Reduction Sheet
S L

g e /‘ Gl A A

SOURCE:
GRAPH
CALC EC ( MIN, “Cy %SAMPLE mg/L.

SAMPLE DATA:

SAMPLE TYPr (EFFLUENT, LEACHATE, ETC.):

DATEASSAYED: 2,7 2/ 7o TIME:

VISUAL COLOR: CORRECTION REQUIRED: YES ~ NO
VISUAL TURBIDITY: SEPARATION REQUIRED:  YES ~ NO
INITIAL pH: pH ADJUSTED TO: WITH:

GSMOTICALLY ADJUSTED WITH: MOAS  (DRYNaCl)  OTHER

PRIMARY DILUTION OF SAMPLE:
OPERATOR. /005 (4 eenomens REAGENT VIAL LOTNO. M

»

REMARKS:

I Al

B2

AN el
REVIEWED BY: >

DA ?R: ’/Q/fﬁ%/%?,ﬁ?‘[ff



MG-COT-1990 20:00:42

Sample Noober: 90-SEP-C5-02-01
Treek bedow Showell Fagms

Seple location: Carperner’s (
Field ID: 41 7&<7

Sy

Date/Time Collected:  S-SFP-1990 10:3%:09.39

Corments:

Saple Nuder: Y0-SEP-08-02-01
Aralysis Id: PBGW

Test. status:
Enalysis Descripbion:

Pag:

Saple Status: Aithorizod by Tim Fitssetrick

Matrix: Frosh Sarf Water
Svaret. Station Maer:

Jathordzed by Jack Morritt
Lead by fliomaon BA in water

Storet .
Nrber  Awalyte Remult. Urnts
01051 Ted 3 uy/L
Sappli Maer: S0-SEP-{8-00-01 Tesmt status: Rihorized by Jack Merritt

Fralysis Id: GHGAW Aralysis Desrription: Codnium by graphite fumaae for witer saple
Store:

Nrobor  Aalvte Healt Thits
0i027  Cadmiam 42U /L
Saple NMrter: 90-SEP-08-02-01 Test. status: Atthorized by Tim Fitzeetrick

Mraldysis 1d: W-ICP=23

- 2k
Sromt

Aralysis Descripbion:

P maltielamt analysis for water saples

Mrder Aalyte Fesutt hits
01106  Alurime 138 /L
01002 Arseniz 00 /L
01097 Intimony N /L
01007 Bartum MR Nafsy
01012 Beryllium R LIZJfL
(MG Caamium NR ug/L
0091 CGalcium NR /1,
01034 Chranium wu /L
01037 Coalt N /L
0042 Coper 50 w1
01045 Tron 435 w1,
01051  lzad NR g/l
00927 Magresium IR /L
01055  Myrprese MR XL
01067 Nickal 50 uy'L
00937 Putassium MR /1,
01147  Selenium MR W/l
01077 Silver MR /L
O0Y2¢  Codium M2 /L,
01082 Sorodium MR /L
M059  Thalliun R wg/L
i manans - Contiml e e

A = Valte reported is the moan of two or o detenninations

L - Sclentific

nouation

o~ Fetiratbed value

K- Abal waloe is

s koo o be less then value qwm

L~ Achiel valle 1g snowe to ke grester than vabue qiven
N - Not amalyzod For this }
T - Valus reported is less than the practice quant lation Limit

U - Material wes analyzed for bub not chtecled; The wvahe reported is the miminun detection Limit -

WA - Mol gpplicable

MR - Mot recuested



Late/ Mire Colleciad:

0014990 20:00:47

Cortl.. From previcus peage for Sanple Nuber

Vargxdium
e

01087
(010492

Sample Naber: 90-SE-08-02-02

oA
g7

7 YOS~ ()]

Pace

Aralysis idy W-i(P-23

pee
/L

Senple Status: Authorized by Tim Pibzpetrick

Saple Tocation: Carperter’s Creck below Showell Farmes

Field 1D 42

Oenments

Sampaie Monter: S0-SEP-08-07-07
alysis Id: PyGH

SGFP-1900 10:39:09.39

Tesl status:
Analysis Description:

Matrix: Effloent
Storet. Statlon Nurber:

Authorized by Jack Morrict.
Leod by furmace AR In wier

Storet. .
Mrber  Amive Fosult Units
0105) lend 3U /s

Sample Mokee: 90-ERP-08-02-02
Aralysas idr OHGEH

Seoret

- Test status:
Malysts Descrigticn:

Michorized by Jack Meyritt _
Cadmivm by grepbite furmace for water saple

Rrber  Aalwe Resolt, Units
0We?  Cadniun 0.2 K uy/L

Satple Nader: 90-8FP-08-02-072
Ioalysis id: W-ICP-23

Stormt

- Test gtatus:
Pnalysis Description:

futhorized by Tim Fitzpatrick
ICP multielamnt: analysis for weter saples

Maber  Aalyte Result. Units
01106 Alurimm 1000 ugy/L
01002 Arsenic 200 /L
0097 Itimony HR g/l
01007 Bariun A /L
01012 Barylliom R /L
01027 Cachilum MR wy/L
o0%ls Galoiun MR HOP T
01034 Cruamiun 10 Wil
01037 Comslt NR /L
0042 Coyer 5U 1/ L
1045 Tron 18 /L
gIom lexd M /L
_________________ CO('lLinlm OV ——

A= Vale rported s the rean of o or rote detemingt Sons
E - Sclertifio iotation

J = Fstimated valuz

K- 2etval value is krows to be less than value given

L= Acog] welue 15 known o be grester than walue givn

N - Mot analyzed for this oompoend

T - Vajur reported is less than the practice quentiation Lindt

1 - Miterial was aralyaed for bt mot detected; The walue reportod 1s the mbuimam chtection limil

/B~ W applicable MR~ Mov requestedd

3



1WG-00T-35990 0 20:00:42

Pagge

Cort. Fran previous pe for Saple Nader: 90-80P-08~02-02 Aralysis id: w-ICP-23

00927  Magesiun
01055  Muxgnese
01067  Nickel
00937  Potassiun
01147 Selestiun
007 Silwer
00929 Sodivm
01062  Strontaum
01059 hallian
01087  Vinadlum
01092  Zime

Sanple Naber: 90-81" P-08-07-03
Sarple Joation: Broce Creek dhowe Shoved] off background

Sample Status:

Figld 0 §3 REFERENCE  S517E
Date/ e Collectad:  B-SE-1990713:05:09,39

Comrrents:

Sample Maber: 90~-8EP-(6-02-03
Aralysis Id: PR-GW

rey/L
uy/L
/L
my/1
/L,
wyL
/I,
uy/L
w1,
v/l
/L

Aithorized by Tim Pitzpatrick
Matrix: Tresh Surf Wabor
Storet Staticn Morber:

- Test status: Athoriad by Jack MerTitt
Aratysis Descriplion: Tead by fumace AN in wiiey

Storet
Haber  Analyte ~Resuit Units
01051 fead 30 L

Sanple Nober: 90-S57-00-02-03
foalysis Tds (D5

o Test status:
Aalysis Desoription:

Puthorized by Jack Moaritt
Cackrnnre Yy graphibe finnace for water saple

Storet
Nuber  Aaiyve Resalt Uris
002 Cachdum 0.2U L

Sanple Morter: 90-SEP-08-02-03
Bralysis Id: w-I0P-23

Test: status: Authorized by Tim Fitzoatrick

fralysis Desoviption:

1P molcielerent. aratysis for water saples

SURTEL
Moter Aalve Fosndt thits
1106 Alumram 207 /L
(1002 Arsenic 200 wy/l,
01097 Arimony NR Wi,
B Coitimad e -

A - Vale reoorted is the meon of two or nore doterairations

E -~ Sclentific notation

J ~ Eslimated value

K~ Achimt vahe 1s known to be Jess than value glw

I - fetal vale 35 known to B3 graater than value glven

- Mot amalyzed for ULL; ocr'{:ruﬂ
l - Valve reporled 15 Jess than the prachics quantiaztion Yimit
U - Materdal was amalyzed for but nol dﬁt.f:dad Trer value reportec is the mminn, cotection Limit

W/R - Mot arplicabie NR - Mol reny



10-CT-165%0 20:00:42

Pagp D

Oot. from previous pege for Saple NMarbor: 90-8IP-08-02-03 Mralysis 1dy W-ICP-23

01007  Tarhm MR wy/l
01012 Feryliium MR /L
(1077 Cadnium MR wy/L
00916 Calcaun M /L
01034 Crozrium 100 /L
01637 Coalt. MR wy/L
01042 Coprer 50 uy/l
01045 Imon 964 wy/L
01051 lead MR wy/L
0097 Magesiun NI, /1.
01055 Mygeneme N L
01067 Nicksal 5U bg_r’ I,
00937 Potassium S rgdl
1147 Selenium MR /1,
QT Siler N u/l
00929 Sodhan MR /1L,
1062 Stronbium R /L
0058 Tralliuo HR /L
J087  Vanadiure MR /L
01092 vYing 5U w3l

Sarple Narbor: S0-=5E1-08 0504 ‘horized by Tim Fitzpatrick
Sarple Locetion: Bruoe Cresk at SR 280 Matrix: Fregh Sud kater
Figich 1 44 Soret Station Muker:
Date/Time: Collected:  B-6RP-1990 10:39:09.39
Cameenis:

Sarpbe Status: Aol

Sanple Nutber: 90-SEP-08-07-04
Boalysis Td: PG '

Tesl. status: Arhorized by Jack Muritt
Sratysis Tescription: Tead by furnace M in wator

Storet:

Narter Jralye Fesolk Units
ansl Tead 3U w1
Samle Nurbﬁf. 9(}--‘"""*08—02*04 Test status: Adhorizac by Gack Merritt

fralysis id: (-G Malysis Deseripeion: Caduium by grephite Romace for waler sople

otoret

Muonter  Arlyte Feqult thits
(1027 Cxtedum 0.2K w3,

A - Vale reported 1s the mean of two or more dotorminations

1 - Selentific motation

J = Pstinured valoe

K - Mta! value is known to e less than value given

1, = Icluat value s known to be greater thon value given

N ~ Not. aralyzed for this copourd

T - Valwe reported is Jess then the practice ouentiation limit

LJ - Malerial was analyzed for kub not detected; The valwe mwported s the mimdmm detection Hmit
MR - ot grplicable MR ~ Mot rooested



200 2000, 42 Pup 6

Samile Moter: 90-SEP-08-02-04 Test. status: Athorized by Tim it zpabrick _
falysis Id: W-IP-23 Araiysis Description: TP multiclavent, amalysis for water saples
Storet _ ,
Nuder  Aalyte Rl Uhits
01106 Alum 216 Wi/l
01002 Arsonic 200 W/l
01097 timooy NR ug/L
(3007 Farium MR 11
(1012 Beryilium K /L
P7T  Cadnlin NR /L
(0916 Calciuu MR /T
(034  Chraniun 10U wy/L
0137 (akalt MR v/l
(042 Copor 515 W/l
01045 Irom 2 A uy/L
Q1051 Iesd MR ug/L,
GO927  Magnesimi R /L
01055 Margonese {2 g/
01067  Nicke] 50U uy/l
00837 Fotassiun R ro/L
1147 Selendum MR /L
Q1677 Silwer MR W/l
00929 Soctium MR /L
01082 Soronicium MR uy/L
(2059 Trallium NR /L
J1087  venadium IR /T
Moz e 50 g/l
Sample Naber: 90-SFE-00-02-05 Saple Slatus: Mthorized by Tim Fitzpetrick

Sampde Locabion: M District Crem Tab.DT Wtor Matrix: Fleld f3lank

Field i Field Rlark Storet Station Maber:
defTine Collected:  5-G02-1990 10:39:08.39
Cermize:

Sarple Nutber: 90-SEP-08-02-05 Test. statis: Authorizd by Jack Merritt
Bnalysis Id: PG Aalysts Descripbion: Ieed by furmaae PR in water

Store, :

Norder  Aalyic Fesalt Uits
01050 Tewd &R /L

A= Yale reperted 5 the man of two or mom debeminations

b~ Sclontific nobotion

J - Estieted v

K- Actini vaie 15 known to be less than v given

L petizl valee is kiown to be grester thin valae glwn

N Mot aralyzed for this oompound

I~ Valve eported 35 less than the practice quartiation Himit:

U~ Material was analyaed for it not. cetected: ‘the vats revorted 1s the mimimun detoct ion Limit
N/ - ot appiicable MR~ Mot requested



10-0T=0 50 20:00:4 Dagg

Sarrpie Mok 90-EP-08-02-05 Test status: Authorized by Jack Merritt _
malysis Jd: OrFGW Aalysis Description: Cadnium by graghite furnae for waler saple
Storet: : ‘
Nater foalyte Result Uuts
01027 Cacnium 0.2 U /1
Saple Nrter: 90-GEP-08-02-05 Test. status: Anthorized by Tim Fitzatrick
dratysis ld: WIP-23 rratysis Description: 1P multielarent analysis for water saples
Sroret. _
Nuter  Halyte Reaqult Units
0106 Alurirurm 1000 v/t
01002 Arvenic 20U /L
0109, Ariamoy MR g/
Q1007 Barhom NR wy/L
01012 Berylliun RS uy/L
01027 Cadmium NE uy/L
00916 Caleium NR e/ L
0103¢  Chrurdan 100 wy/L
01037 Copalt MR g/l
01042 Coprer 50U wy/L
0inas  Tron 3u /L
01061 Jead R WG/ L
00977  Megnesium NR iter)l
01055  Marvanose W wy/L
01067  MNickel 50 wy/L
00937  Fotassium MR /L
01347 felentum MR wy/L
01077 Gilver NR wi/L
00929 Sedium R o/l
01082 Strontium R /L
01059  Thallium MR wy/L
(1067 Venadiun MR ug/L
Cicw  Zing 40 /L
MR n, Po resuits conlimed

End of Repoxt

& - Valwe reported is the mean of two or more etemirations

¥ ~ Scientific notation

J - Pstimted value

K~ Aoual valus is kown 1o be less than value given

1 - Actual value 1s koo to be greater than value given

N - Nol. analyzed for this oopound

- value eporicd is less than the practice goantiation Jimit : :

U - Maverial was analyzed for ik nob detected; Tre valwe wported is the mintnun cetoction Limit
MN/h - Not appliceble MR~ Mok mepested



ONH-1900 14131500 Parg
Srmple Nrer: 90-CCT-11-08-01 Serple Status: Asthorsed by Yih-Hsu Pan
Sl Locataan: Showell Fanms EEE Mz BEfheert
Field ID: 1 Storet Stabion Nuter:
JTme Collected:  3-0CT-19%, 10:35:03.53
' Crnmex s
¢ e Nutber: SO-C00T-11-08-07 Test status: Athorazd by Yeh-su Pan
Bralysis Id: WD Aalysis Descrdpticn: Analysis for ammnia in water
Storet .
Mrter  Aalyte Hasult s
00610  BuroniaN 0AL A e N/L
Samale Nrber: 90-0CT-11-06~01 Test statvs: Athorized by Yoh-Hou Pan
Boalysis Id: WIS Inalysis Descrdption: Amalysis for nitritetnitwte In witer
Storet .
Nrter  Aalyte Result Units
00630  NINOBN VAR 1y N/L
Samile Nrber: 90-CC-11-08-01 Tess status: Athorized by Yuirfsy Pan
Aalysis Id: WK Inalysis Description: TN for water saple
Storet ) .
Naper  Halyte Result , thirs
00625+ N RIEL TOT | 192 105 WL
Saple Noter: 90-CCTH-13-06-01 Test. status: Arhorized by e Pan
Mnatysis Ig: WO Frlysis Description: Total crgpmic carhon
Stored ]
Nrver  Iralyte Result . hits
00880 IX 6 ' g C/L
Sanple Nater: S0-(CH-11~06-01 Test statos: Athorized by Yihr-Hon Ban
Bralysie Jd: WP Inalvsis Description: Aralysis for total phosrtomis in weter
Storet
00665 thal-p 143 1y P/

A—Tahe regorted 13 the mean of two or mone detemminations

5 - Scientifis notation

J -~ Estimated vabe

K- Actual valve 1s koown to e less then vale given

I At valie 3s kiown to ke goeater than vale giwn

N~ Nei. analyzed for this

T~ Value seported 15 less them fhe practice quantiatim limit

U= Materal wos amalyzed for b mot cetected; The wale mprated is the mimbmm Gifaction Limik
N/A— Not appdicahle MR - Mot xepested

™~



9-ND-1990 14:31:09 Pap

Sampie Naper: KHCT11-08-02 Sample Status: Authordzed by Yun-Hsu Pan
Samoie e Snowell Fams Mg Zoe Matrix: Fresh Surf Water

Field I 2 TEST SITE Storet. Statimn Nber:
ofTmme Colipctecd:  3-0CT-1990 12:00:03.53
Connernte:

Test status: dxrhorized by YuhrHsu Pan

Sanpile Nutex: 30-CCT-11-08-02 .
malysis Descripticn: Ailysis for amonia in water

Bralysis Ioo W3

Storel .
Nrder Aaivie Result s

00610 Arerias 0.21 & g N/L

Sarple Nombey: SWRQCT-11-08-02 Test. starus: Athorized by Yun-Hsu Pan

Aoalysis Jd: WHOENO3

Fralysis Descriptaon:

Aplysis for nitvitemirrate in water

Stoet
Natwr  Aalvee Result Uniks
00630 NCONOS-N 9.4 I my N/L
Samele Nomker: 90-0CT-13-08-02 Test status: Arhomized by Yuh-flsu Pan
Mlysis T W-TEN Bralysis Desvoiption: TN for witer sample
Storel
Nrber Aalve Result Units
00625 - N KIEL T0T 154 Ty N/L
Savple Noces: 90-0C-1-08-2 Test status: Athorized by Yoh-Hsn Ban
Pralysis Xd: WICC Analysis Descripticn: Total omanic carbon
Scoomt
Naber Aalvte Fesult Thiks®
(0680 'WC 3 gy C/L
Samle Nonber: S-CO-11-0B~(2 st - sratus: mmﬁzadwmﬁmm
Mralysis Id: WP Balysis Description: Aelysis for gotal phosthoms in water
Storet
Noder  Bulyte Result. {hits
BOAS  Tocal~p 0T A g P/L

B~ Vale reported ds the mean of tvo or Tore detemingtions
E ~ Scientific novation

J - Bstimeted valoe

K~ Acfrml value is krown 1o e Jess than valie given
L Actiel vale is koo to be grater than valle given
~ Not. amalyzed for this oorpoaxd
T Vahe reported ds dess then the practice quantiaticn Jimit
U~ Materal was amalyzed for bt mob detected; The vahe n:pou'iﬁd is the mimimm cetection limt
NR - Mot requested

N/A - Net. applicahile



GHOA~1990  14:20:00

Noteer: 90-CCT-11-06-03 '
Sarple location: Bruce Creek Backgrand for Showell Fams

Field I: 3

Saple Status: Adtrv.rized by Yoh-Hsu Pan
Stores: Stamion Noier:

ofMme Collected:  3-QUT~1990 12:50:02.53
Coments:

Sapder Namtez:” 80-CCT-11-08-02
Aalysis Id: W3

 Test. status
Bralysis Description

: Athorized by YubrHsu Pan
: 2mlysis for ammia in weter

Storet. . .
Mamer  Aadyte Fesuin Uits
00elC Amonia-d 0.011 g N/L

Sarple Nyder: 90-007-11-08~03
Iradysis Tl WRNENCS

Test starus

: Athorizad by Yu-tsu Pan

Analysis Deseripticon: Aalysis for nitritesnitiate in water

Nuber  2alyte Fesult Units
00630 NN 0.020 U my N/L
Sanpie Nnberr 90-0CT-11-08-03 - Test status: Authoriaxd by YoheHs Pan
Mrelysis I WIKN Mradysis Descacdivticn: TR for water saple
Seowet ‘
Hoder  Awlvie Fesalt Tnits
00825 N KIEL TOT 0.8 & g N/
Saeple Nonber: 90-0C1-11-08-03 - lest statns: Authorized by YubeHeu Pan
Rulysis Il WwIC Malysis Description: Total orgamic carbon
Shoret ) _
Mrier Anlve Fesplt Trats
e W 4 (40
“Sanpile Noner: S0-0CR-11-08-03  Thest status: Aurhordized by Yurdlsn Pan
Jpiysis X WP Falysis Description: Aalysis for toral pogptyats an weter
Soomet,
Nurer Amiyte Resuilt Units
MWees  Tokal? 0.28 A prie AR

A~ Vahe yeported is the mem of w0 or more deteminaions
b Smentific rotatim

J— Fstimatedd valie

K-~ etiml value ds koo 1o be less then value giver
1 Actal valee is known to be yrester than valie giwen
N~ Mok analvzed for this compoxd

T~ Valie reported is less then the yractire quentiztien Limit

-~ Material was analyzed for It nob detected; Tre valie xported is the mimmen detection Yimt
M- Nt reoaested

N/A- Nt apoliczble



Macroinvertebrate taxa list for Showell Farms Inc., Walton County, Florida,
collected via Hester-Dendy samplers at a reference station (Bruce Creek upstream
of Carpenter’s Creek) and a test site (downstream of the outfall in Carpenter’s
Creek) on 3 October, 1990.

Reference Site Test Site

Celeoptera
Ancyronyx variagata + -
Diptera
Ablabesmyia mallochi +
Corynoneura sp.
Dicrotendipes sp. -
Glyptotendipes lobiferus -
Goeldichironomus holoprasinus -
Helopelopia sp. +
Meropelopia sp. +
Nanoeladius distinctus -
Polypedilum fallax grp. +
Polypedilum illinoense N
Polypedilum scalaenum +
Undetermined dipteran pupae -
+
+
+

+
!

P+ 4+
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Rheocricotopus robacki
Tanypus sp.

Tribelos jucundum
Ephemeroptera
Stenonema mexicanum integrum +
Stenonema smithae + -
Stenacron  floridense + -
Gastropoda

Elimia floridensis - +
Ferrissia sp. - +
Physella heterostropha pomila - 4
IHirudinea

Helobdella sp. - +
Mooreobdella tetragon - +
Lepidoplera

Undetermined lepidopteran - +
Malacostraca
Hyalella azteca
Odonata

Argia fumipennis
Argia sedula

Boyeria vinosa
Calopteryx maculata
Enallagma sp.
Muacromia laeniolata
Oligochaeta
Limnodrilus hoffmeisteri - +
Nais elinguis - +

!
b

§
I}
-+
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Pristina leidyi
Trichoptera
Cheumatopsyche sp.

Total



Macroinvertebrate taxa list for Showell Farms Inc., Walton County, Florida,
collected via timed qualitative methods (dip net, ponar, etc.) at a reference station
(Bruce Creek upstream of Carpenter’s Creek) and a test site (downstream of the
outfall in Carpenter’s Creek) on 6 September, 1990.

Reference Site Test Site

Coleoptera

Stenelmis sp.

Diptera

Ablabesmyia mallochi
Ablabesmyia parajanta
Chironomus sp.
Cryptochirononius fulvus grp.
Dicrotendipes modestus
Dicrotendipes neomodestus
Glyptotendipes lobiferus
Goeldichironomus holoprasinus
Microtendipes sp.

Naiarsia sp.

Palpomyia grp. sp.

Polypedilum holterale grp.
Polypedilum illinvense
Polypedilum scalaenum
Procladius bellus
Stenochironomus hilaris
Stelechomyia perpulchra
Tanytarsus sp.

Tribelos jucundum
Ephemeroptiera

Hexagenia limbata

Stenonema mexicanum integrum
Gastropoda

Physella heterostropha pomila - +
Hirudinea

Helobdella sp. ~- +
Mooreobdella tetragon - +
Malacostraca

Hyalella azieca - -+
Procambarus sp. + -
Megaloptera

Nigronia serricornts +

Gdonata

Argia sedula

Argia sp.

Calopteryx maculata
Epitheca princeps
Neurocordulia alabamensis

i S S
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Oligochaeta
Eclipidrilus palustris
Undetermined tubificid w/o capilliform setae
Pelecypoda

Sphaerium occidentale
Plecoptera

Leuctra sp.

Trichoptera
Anisocentropus pyraliodes
Nyctiophalax sp.

QOecetrs sp.

Total

+ +

32
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Periphyton taxa list for Showell Farms, Walton County, Florida, collected October 3,

1990,
Control Site Test Site

Diatoms

Achnanthes exigua -
Achnanthes lanceolata
Achnanthes linearis
Achnanthes microcephala
Actinelle punctata
Cyelatella meneghiniana
Funotia curvata

Bunotia flexuosa

Kunotia glacialis

Kunotia mator

Funotia pectinalis
Lunotia pectinalis v. ventricosa - +
Funotia tenella
Frustulia rhomboides
Gomphonema parvulum
Navicula radiosa
Navicula sp.1
Nitzschia acicularis
Nitzschia fonticola
Synedra wlna
Tabellaria fenestratu + -
Chlorgphyta

Characium sp. -
Cosmarium sp. +
Qocystis sp.
Protoderma sp.
Scenedesmus Sp. -
Scenedesmus perforatus -
Schroederia sp.
Spondylosium sp.
Staurastrum sp. + —
Chyrsophyta
Stipitococcus Sp.
TUnknown Chrysophyle sp.
Cyanophyta
Aphanocapsa sp.
Aphanothece sp.
Chroococeus sp.
Glococapsa sp.
Microcystis sp.
Oscillatoria sp.
Phormidium sp.
Rhabdoderma sp.
Euglenophyta

Phacus sp. -
Trachelomonas sp. + -

+
N

-
..i-

4
1

-
!

+ +
|
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Total 27 20



Department of Environmental Regulation

Discharger:
Sounty:
NPDES Number:

Results of Fifth Year Inspections

Showell Farms
Walton
FLO002453

State Permit Expiration Date: December 1990 ?

Date Sampled:
Resulis:

Toxics Sampling Ingpection (XS0
8 September 1990

No deleterious levels of metals in effluent. Organics
analyses not performed due to samples being delayed in
transit (samples arrived warm).

Date Sampled:
Results:

Compliance Biomonitoring Inspection (CBI)

11 September 1990
Not toxic to the fish, Notropis leedsi.

Date Sampled:
Results:

Impact Bioassessment Tnspection (1B1)

6 September 1990 and 3 October 1990

Macroinvertebrate conumunity very degraded. Violations
of Biological Integrity Criteria and Imbalances of Aquatic
Fauna attributed to the discharge. Total and fecal coliform
violations. Very high nutrients, especially bioreactive
nitrogen, resulting in elevated Algal Growth Potential
downstream of discharge,

Date Sampled:
Kesuits:

Water Quality Inspection (WQI)

These fifth year inspections provide the necessary information to evaluate the
facility’s impact on its receiving waters and to provide specific recommendations

for renewal.




