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INTRUDUF”TO

The City of Hanceville, Alabama utilizes Mud Creek as &
receliving ?fﬁ*an for the ureated effluent from its municipal waste—
water breatment facility. During the period from April 1988 to
October 1988, the Uity of Hanceville constructed a new wastewater
treatment plant to replace the old disposal plant. Staff members of

Alal

the Field Operations Division of tba abama Dey t of Environ-
mental Manasgement (ADEM)., at the requg 8t of the Municipsl Branch of

D

the Wa?em Division of ADEM, unducted a water quality demonstration
study to assess the er;cota of 5nm new treatment facility on Mud

£ H

Creek. ‘

¢

2

EPA CONSTRUCTION GEANTS PROGRAM

& 1Q:v; approximately $604 million i: A Grant Funds have

n EP
snded for the construction of new, upgraded and/or expanded
wastéw&u@r collection and treatment works in Alaba

recipient of grant funding from this program w
Alabama, in Cullman county.

The City of Hanceville recelived an EPA Construction Grant in
Ocotober 1887 to construct a new wa&t@@au r treatment plant (WWIF) to
replace a .18 mlLLlonuudTlup per—-day (mgd) extended aeration WWIR
constructed in 18685, The exi QCLQg WWIP was overlcaded and was not
meeting its” NFDES effluent limitations. The new constructicon
conalisted of an influent pump ctatlﬂn and 3ﬂ+a*newuof ma%%,
screening and grit removal, aezatlan/ciarlflﬁa ion utilizing the
Biclac~R process, post aesration, ultraviclet disinfec *i ﬂ, cascade
aeration, and other associated appurtenances. The total eligible
construction cost of the lmprovemenms to the sewer system was

approximately $1.215.000. Fumdin& asaistance on the project was
rrovided by an BPA Construction Grant in the sum of $765.241 . The
rroject engineer was Larry E. Speaks and Asso iates, Inc. of

Montgomery and the treatment plant contractor was BE Construction
Company.

The Hanceville WWTP consists of a 0.57 mgd extendsd aesrstion
plant to Jf@Vl ie the capability of advanced treatment with effluent
i sC tri v of Mulberry Fork of the Black
1) ]e Hanceville WWTF began on Mav 18,

ot n March 1589. KNPDES monthiy
seasonal and are detailed helow:

Paramater tec—Apr  Mav-Nowv
BQD 26 1z mg
TSS 30 3¢
NH —N & 1
3
D.G. & G mg, L
Fecal Ceoliform 1000 1000 crg. /100 ml




According to the =elf monitoring reports submitted by Hanc ville,
the average monthly performance of the rlant from Jun 8989 to
November 18288 is as follows:
Farameter Juan—-Nowv
Flow 0.481 mEs
BOD 8.5 mz,/ L
5
T8 ii1.3 mg/ L
NH -N 0.8 mg,/L
3
Do, 2.1 mg L
Pecal Coliform 351 arg. /100 mL
As can be seen by comparing the performance data with the
rermit limits, a high degres of treatment is apparently being
maintained. An operation and maintenance inspection performed on
Japuary 12, 1880 by ADEM confirmed that the facility is beinsg well
operated and maintained.
FIELD OFERATIONS
During May to Cctober 1988. staff members of the Field Opsrations
Division collected data to establisb conditions and provide a
ugmp&rdu*vu base of information on Mud Cresk prior to consbtruction
znd implementation of the new treatment plant. During May to Qctober
1988, data were collected to demonstrate the mefjvemenf if any, of
wabter guality in the receiving stream attributable te the new rplant
SAMPLING LOCATIONS AND METHODOLOGY
Four sampling locaetions were sslected and vutilized Torp data col~
lection during the water gualityv demonstration study. The station
names and locations were as follows:
STATION LOCATION:
MCH-1 Mud u?eek approximately 1/2 mlic upstream of treatment plant
at State H*guwa 31 crossing. T118,R2W,529,NE1/4, SEL/4 . NWiL/4
MCH-2 Mud Creek apprroximately 1 mile downstream of t?eatm@nc plant
at County Road 42 crossing. Lllu.mEW.328~NE1j4,NW1/4,SW1/4
MCH-3 Mud VP“FK approximately 1%1/4 miles downstream of treatment
lant in back vard of private resgidence. TIIS, KeW, 887, RWi/4,
SW1A4,NELA4
MOH—4 Muad Sreeh approximately 2&1’4 miles downstreasm of treatment
rlant at unnamed road crossing. T118,R2W.328, NWi/4,.5W1/4,
SE1/4
The following parameters were collected at each sampling location:
1Y, Date
Zy. Time
33. Alr Tempsrature
4%. Water Temperature
By. Conductivity
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8. pH

7. Dissolved Ozxygen (D.G.)

8). Biochemical Oxvegen Demand (BODs:
7. Total SBuspended Solids (T35
1¢). Nitrate {(NO=-N}

11, Ammonis {NHe-N»

125. Total Ajeiﬁaﬁl Nitrogen (TEN}
13). Total Qrganic HNitrogen (TON)
14). Phosphate {PFl4-P)

15). Btream Flow

18). Fecal Coliform

173 . Aguatie Macroinvertebrates

All sampling, sample handling techniques, and field parameter
analyses utilized in the acguisition of data for this water quality
demonstration study were as described in the Field Operations
Shandard Opverating Exgggﬁgi_é and Luality Contreol Assurance Manual
{Field COperations Division, ADEM, Jbaumber 19868}, as amended. Chain-
of-custody was maintainad by locking the samples in a Departmesntal
venicle when ncot in sight of a Fleld Operations emplovee. The
samples reguiring laboratory analvsis were ufdﬁu@uftﬁa to the ADEM
Eavironmental La b@x% cory in Montgomsry, Alabama. Analyaig methodology
were as &yeclfiec in the Federal Registe r, 40 C R Part 138, October
ended. nal*alh of the sample the datas which are
le
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Aguatic macroinvertebrates, defined as or
. .

retbained on a 1.3, Standard No. 30 sieve (0.!

(Weber, 1873}, were collected by a staff biologist utilla ne
Hester-Dendy multiple plate artificial substrate samplers. A total
of thres samplers were deployed at each sampling locaticorn. Each
sampler was placed in such a manner as to be suspended at a iepth of
i 7

0 18 inches in the water column. The samplers were deploved for
¥

a pericd of approximately six weeks. At tne end of the sampling
period, the samplers were collected in wide-mouth Jars, returned to
the laboratory, clsaned over a No. 30 sieve, and the materials
retained on the sieve preserved in 90% ethanol. The
macroinvertebrate organisms were then sorted and identifisd to the
lowest possible taxonomic level. The purpose of this sampling
method is to provide a guantitative representation of the acuatic
macroinvertebr ate couwmunity at s=ach station.

The macrcinvertebrate data were analyzed using the following

methods:

1). Belative Abundance— total number of corganisms and total number
of taxa were wrated and compared stsation Lo stsation.

23. EPFT Index- tobtal number of distinet tazas within the orders
Ephemeroptera, Flecoptera, and Trichoptera. This number. gene—
rally, incrsases with inoressing water q?alluv and summarizes
tars richnes in the insect orders which are considered to
be poliution tive (Plafkin, 18989).

3}. Percent Contribution of Dominant Taxa— an Lﬂu¢6du13 of
community balance at the lowest positive taxonomic level. A
community dominated by relatively few taxa would indicats



environmental stress (FPlafkin, 1989).
Percent= # of Most

st Abundant Taxa,/ Total # of Organisms
As nv1wonmental stress increases, percentage increases.
4). Serenson’s Community Similarity as modifisd by Mathews (19783
msasures the degree of similarity in taxonomic compositicn
between two stations in terms of presence or absence. Station

of intervest is compared tc a reference station
Fo T D s

508z Zo/ x:«'-!‘if)

= # of taxs common to both sample

-~

i

B total # of taxa at station 1.

b= total # of taxa at station 2.
Values range betwsen 0 and 1. As value approaches 1.0, samples
are considered more zmimilar.

53. Dominants in Common- provides a measure of replacemsnt or
substitution, bstwsen the reference community and the downstream
station, utilizing the dominant five taxa. Four or mo
dominant taxs in common indicabtes no impailrment (Plafkin.
18897 .

83. Indicator Assemblage Index- integrates the relative abundances
of the BPT taxanomic groups and the relative abundances of
chironomids and annelids (CA) upstream and downstream to e
impairment (Plafkin., 1889).

TAT=0.0% [{%ZEPT @ test station / %EPT @ control station)
+{WCA @ control staticn / %CA @ test station}]

-

As IAD approaches 1.0, value indicates good community balance.

/3. Shannon-Weaver Species Diversity Index (d)- a

gensral reprasent—
ation of taxa richness and water gquality. Values between 32 and 4
eas, 1in impacted

generally indicates unimpaired waters, wher
{ va ] are less than 1 (Weber, 1973).
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d = [ (C/NY% ((N loglo N)—(ni logic ni))]
2

N= total # of iidl lduaiS
ni= total # of individuals in the ith speci
gquitabilit 3 =
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Coniorms Arithur s Bro 3 uitaipility has
heasn foun Yy Senaitive iight levels of
degradgati oxvesn demanding wastes. Generally. values
greater than dicate little stress, whereas, valuss ]

than G.5 that the communitiss are impacted {¥Weher,
18735,

83, Indicator or analysis., using nhoff Biotio
{(Plafkin, 19 Weber s Toler ification svasten
{(Weber, 18973 ed Lo evaluat ogition and
2NnViro nh ements of the e Hilmenhoff
Index & nher tolerancs ging from O
tolera t t tolerant). lerance
Classi at tem rates an organi sm a T {tolevrant, F
{facul iv intolerant! or ns of these based on
the number literary waTlDtlUﬂo referenced organism.




A. FHYSICAL

W ¥

Mud Creek is a second order stream that is agpzopl tely five
miles in length. It iz a typical pool-vriffle stream 1ﬁ1 varving
hottom structure At all stations, the bottom con%iatb of primarily
small rock, ”?EV@E, with occasional exposed bedrock. Under low Ll)w

S yeiat-tc
conditions, the average flow is usually less than one cubic foot per
second (Table 1. Pl.urm 1). Portions along the length of this
stream have been channelized to facilitate flow. Along these
lengths, there is little riparian vegetation and very little habitat
suitable for macroinvertebrate colonization. This is most notable
at reference station MCH-1. Stations MCH-Z., 3, and., 4 ex hlol* many
varieties of habitat plus riparian vegetation. There has typically
basn beaver activity along the entire length of the astream. This
could account for the predominance of wools in the stream and for
the accumuvlation and retention of large gquantities of @r@aﬁjﬁ a81i1t.
The ﬂuijwfﬁy Fork of the Black Warrior River receives the flow from
Mud Creek.

v

5. CHEMICAL
saification Mud Creek

The Water Cla
tes the waters

oF h
{‘a
i)

{F&W} which desig o e ””ltdble
provagation of aqguatic and Jze,
e m Swimn aﬂi ot
SUDDL drink oY 11
noin é 1 Z, the
n of nEW'tr&atment wla ers
ischarg roimt waere ~onsis 13 &
Ky Ee andard for the F&W A i
lved o valuss at station MCH-Z2 rang
1988, from a low of 0.0 mg/L to & high
e oaveraged 0.3 meg/s/L, while afternoo ed
1.7 mgs/L. At station MCH-3, the dissclved oxyge: from
a low of 0.0 wmg/L to a high of 1.3 mg/L. Morni ad

r
0.2 mg/L, while afternoon 1.0. s averaged 0.8 mg/] . ¢
MCH-4, the dissolved oxygen values ranged from a low of 0.6 mg/L to
a hl&h of 7.0 mg/L. Morning D.0"s averaged 1.7 mg/L, while
afternoon values averaged 5.0 mg L. Although the lesolved CHYEESN
values at MCH-1 are low, with morning D.0. s averaging 3.4 mg/L and
afterncon D.0. s averaging 4.3 mg/l., an oxvgen sag can still be
observed in the 0. values at stations MCH-2 and 3. Mud Creek
shows & slight vecovery by the time the water reaches station MCH-4.
However, D.O. s still do not exceed 5.0 mg /L.
iz seen in Table 2 and Figure 2, data collected after the

construction of the new treatment plant show & marked improvement.
The dissolved oxygsn values were frequently above the 5.0 mg/L F&W
standard during the summer of 1885. Station MCOH-2 had ﬁsrning D 0.

ging 5.0 mgs/L and azﬂernaaﬂ vaiues averaging 5.8
.0. values at MCH-3 had morning values averaging 4.3 mz/L qnd
afterncon values averaging 5.1 mg/L. Station MCH-4 had morning
D.i values averaging 6.8 mg/L and afterncon values averaging 7.7

r
RN

ﬁ

.

In addition to improved dissolved oxygen content, othsr improve-




ments were avident.
demand was signifi
solids below the dis
also experisnced a dr

t all downstream stations, biochemical oxvgen
tlyv reduced, as was the amount of suspend

) de
harge point. Ammonia, nitrates, and phosphates
amatic decrease. The pH values , gen ly

)
Y
{]“!‘d(“)ﬁ:‘;)

remalined in the 7.1 standard um1+ to 7.5 standard unit range.
Conductance, howsver., showed a marked improvement. It should bhe
noted., as seen in Figure i, +hat5 due to high precipitation sventa,
astream flows during the "after” rortion of this study were increased
This mekes a determination of inmproved stream conditions difficult
tial fo greater dllut¢on than what would normally
1 oW Qo

due to the
he expect

Station MCH-1., upstream of the WWIP effluent, was sampled for
aquatic macroin wvtebrdfws before and after upﬁrade to use as a
refevence database (Table 3, Figure 4). The before sampling in 18988
revealed an agquatic community that. while not dominated by pollution
sensitive organisms, were relatively well-balanced but showed an
indication of 1mpa¢ﬁm6ﬂt of the aguatic macroinvertebrate community.
Species diversity and sguitability values indicated a stressed
aguatic community; howevar, this is probably attributable to low
fiow conditions durins 1980, and & lack of adeguate habitat dues o
stream channelization. Over 430 organisms were collected
r@Dre%Pnting 26 taxa. Of the 2% taxa present, thirteen were

classified as tolerant organisms. ten were moﬂhrat«”v tolerant. two
were intclerant. ana two were undetermined. The BEPT Index, whils
depressed at a value of 3, indicated the presences of polliution
sensitive macroinvertebrates. However, all the EPT Index orﬁahzﬁms
are classified as tm}ersnt to moderately tolerant with respect to
organic pollution. The dominant taxa, Oligochaeta. while alsc being
a generally pollution tolerant group, made up 38% of the total
population. The number of organisms per square meter was calculated
as 1093.

Similar tions were found during 1988 macroinvertebrate
mamplilg {(Takl . Figure 4}. A total of 248 crgasnisms wesre
collected re nting 27 tama. Of the 27 taxa present. eightsen
were classif tolerant organisms, eight were moderately
tolerant. one intolerant, and one was undstermined. The EBEPT
index again a value of 3. indicating the presence of
woliution ser of the BPFT Indsx organi Wers .,
once again, to wmoderately tolsrant.
dominant tax ain Oligochaeta, mads up 27% of the totsl
populiation. S Ts i eguitability values were
improved., and, Wﬂﬁl@ be indicative of & heslthy
aguatic mac The number of crganisms per
sguare mehter was ualcu}fceﬁ as veiﬂg 827.

At station MUH-Z. immediately downstreanm of the WWIP., the 139838
macroinvertebrate data documented severe impact to the aguatic
o0 mmunlty {Takble 3. Figure 5). A total of 142 ganisns wears
collected representing 7 taxa. Of the 7 taxa present. six werve
classified as tolerant organisms,and one was classified as
moderately tolsrant. Members of Diptera made up 92% of the total
collection with Chironomous, typically pollution tolerant with =
Hilsenhoff Biotic Index of 10, comprising 65% of the population.

The EPT Index was O indicating an absence of pollution sensitive
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improvement over 1988 in the number of rollut ive or
rresent.  Hoth BPT In orEanismns were olass moderat
tolerant, however., T were dpﬁf’“*MHuﬁlf isma pe
guare neter. bpeciss diversity and sguitab ies indicated
an improved aguatic community. As compared sorenson’ s
anmu“;ty similarity indicated that MCH-3 was much more similar,
Three dominant organisms were Ffound to be common to both stations.
Oligochaeta, Stenacron, and Chircrnomus. The Indicator Assemblace
Index showsd that MCH-3 was overbalanced in faveor of the EPT Sroum.

MCH-4, the staticn furthest downstream from the WWTE, was
showing some recovery, according to the 1888 data (Table 3. Figure
Tr. A total of 313 organisms were collected represen nting 15 Z
Of the tax& Pra aent, seven were classified as tolerant or
six were tolerant. two were intolerant. and on

EFT Index was 2 with Caenis. a poilutni
hale srising 74% of the sample. The Evhems
ale} of the sampled porulation. There wer ;

1 nE Pper sguars meter, opaecises inefcit; ard
eguitabi indicated moderate impact on the aguatic
communit rared Lo MCOH~1, Sorenson’ s Community 53
sugsgeste 8%, twe miles downstream of the effluent,
still very dissimilar. There were hrnp dominant orsganisms commoi
to both staticons, Oligochaeta, Casnis, rsella. tvpically ”u¢wrd“§
organisms. The Indicator Asssmblage 1 indiceted that MIH-4 was
overvalanced in favor of the EPT groups.

Data collected at MCH-4 after the upgrade again do ed somne
improvement in community conditions (Table 3, Figure 7). Y total of
245 n 23 tawxa were collected in 1882. OFf the

e clasgified as tolsrant organisms, nine
one was intolerant., and one was
approximately 817 organisms per aguars
ue was L, showing an increase in pollution
1988. All of the EPT Index organisms were
~ 1 l ¥ moderately tolerant. Members of the group
Diptera comprised 68% of the sample, with Endochironomus/Tribelos
being the dominant Laxa Comhrj sing 18% of the collection. Species
diversity and egquitability values indicated no adverse impact to the
macroinvertebrates. When comparsd to MCH-1, Sorenson’s Community
Similarity shows that MCH-4 has improved by being more similar.
There was only one dominant orgenism in common Lo omtf wmot*OQDn
. The Indicator A: indicates
balanced, as it

& aguatic &

18988 and ¥

lie WWTP &
with recovery bhe a
downstraam. The in
locations.

CONCLUSIONS
HHVSiud]‘ chemical. and biological data col

atfter the construction of the new Hanceville was
rlant indicate that Mud Creek has experienced an
cverall water guality. Mud Creek appears o be
Usge Classification of Fish and Wildlifse. Stream

lected before and
tewater Lreatment
improvensnt
meeting it
channeliza
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FIGURE 1
MUD CREEK-HANCEVILLE
STREAM FLOW DATA

STATION NUMBERS
B 5=r0RE UPGRADE MW AFTER UPGRADE
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FIGURE 2
MUD CREEK-HANCEVILLE

DISSOLVED OXYGEN DATA

AFTER STP UPGRADE

D.O. {mg/L)

BEFORE STP UPGRADE

D.O. (mg/L)

STATION NUMBERS

STATION NUMBERS

EZ AFTERNOON

Ml cARLY MORNING

EZ2 AFTERNOON

B =280 MORNING

THE ABOVE NUMBERS ARE AVERAGES REPRESENTING

MULTIPLE SAMPLING EVENTS.
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FIGURE 3
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