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Alabama Environme

tal Monitoring and

Assessment Program: A Source of
Information

ALAMAP-Coastal

The Adabang Department of Envireamental Management
[ADER) has inibated an enviommental monitorng and
assessment program CALAMAP-C) for Alabama’s coastal
wilers, ALAMAPC has conducted il surveys of estuanes
1o measure various covironmentil attributes which can be
interpretad or wsed as midicatons of coastal water quality, The
overadl sample design and strategy for menitonng indicators of
ﬁl.llllillt!'il.:ill condition wis nspived by the ULS. Environmental
Protection Azency’s EMAP-Lsiuaries elfforts i the Gull of
Mexico. The goal of this program is to provide information on
e oversal | Bl of e estoarime environment and o ack the
health over time, ALAMAP-C has suceess{ully completed
l.':|||:'|'|:-|i:||1|_'_ oy |||.||:i|5;": the summer months of 19931995 i all
of Alabuma’s newr-coastal witers. This report summarizes the
asaessment ol the ceological condition of Alabami’s esarics
bipsercd Hhese dida

ALAMAP-C measures condition of
Alabama estuaries

ALAMAP-C provides informtion on the ceological condition
ol Alsbamn's estoames, r7£c:|c>l:icali lezalily 1% |||.-:int: assssied by
investigating the spatinl distributions of physical, biclegical, und
chamical indheatoes, ALAMATC derermines whizl portions of
eetuaries support conditions that are fuvorable for both agoutic
life s Bz wse. ALAMAPC also attempts o determine
why certin wreis miy 1ol be (avorable [or either aquatis il or
Tz wse.

Spatial Divisions Used by ALAMAP-C

The ALAMAP-C approach, during s developmental phase,
pliced all cosstal waters, bays, estuanes, and tdal porions of
rivers into defined arcas Tor stody. Alabama witers were
divided e nime regons ived on water use classificanons,
During the period 19493 19905, ALAMAP-C investigated the
cenlngical comlbition of Alabam estenes, inchuding Maobile
Bay, Perdido and Wolf Bays, the Alabama seclion of
Mlississippl Soavmd, and the tdal ponions of the Mobile and
Temsiw Rivers and delia systen,

Coastal Waters Report Series

This report represens e first ol o planned sees of epors on
{her Stute of Alebuma coastal waters bused on the information
eollected by ALAMAP-C, As the progeam progresses,
subsegquent repors will seek tostrenglhen the statisticsl certnnty
and provide a series of documents portraying e changing
comditions of Alabama's coastil waters, Thas neport 15 nol
intended o be all-inclusive. Tnstead, it will characterize the
comdition of coastal witers by develapine asseemtions wilh
envirmnmental stressors and commonly aveepted environmental
indicaroes, In this initial reporn these chaeacterizations will be
limited b water and sediment gualily and avankable bological
data. Futwere reports may be expanded o include other
eeilagical indicators such as contamamant residies in Dshoand
shellfish.

l‘#’ Alabama Estuary Reglon




Monitoring the Condition of Estuaries:

ALAMAP-C

Sample Design

Thez statistical design nsed te select sampling sies in Alabama estares s based on EMAFs sample design for laree estaries. The
cstuarics of Alsbama were divided imo nine sub-regions based on water wse classifications. A systenatic god, consisting of 2 st of
privints whach, of connested, would form a series of adjacent cquilaiesal tiianghes, i ramlomly placed over the coastul waters of
Albuma. The buse density of points in the grid is adjusied forgach of the ning sub-regions. Ench sampling point in each subegion
i representative of the hexagonal space surrounding that point. In this way, cach resource is sampled in proportion (o it geographical
args, This sumple design ensures stract adherence W seguirenients Tor probability sampling and allows the propertion of the aea ol o
region that is affected by certom conitions 0 be estimated within given confidence limirs,

Measurements taken by ALAMAP-C

AlL samnples were collected during the summer months from T993 theangh 19938 because eoological stressors are usually the greatest
churang thas pertod. ADEM scientists collected bottom sediments o determine the numbier and type of benthic orzanisms presem and
tor s iF these sediments contained harmiul chemical pelliants, Speciuhized equipment was used to measure salinity, tempersture
pH. dissolved moypren, depth, and seceht depth, Water column samples were taken and analyieed lor bacleria, chlorophyll, wrbidity,
and nutriends ez, nitragen and phosphorus).

A total of 233 sites were sampled during the three vear period from 19931995, Mot all regons nor all indicators were meastred
during all three years. This report susmanzes the results of available information from 1993-1995 for Alabama esturies, This
imehiles water guality data for Regions -V from 1993-19935 and data Gor Regrons VI-DC rom 19941995, Bacteria levels were
meistred in all regions from [994- 1995, Renthic community date were only available for 1993, Sediment chemisiny dar wen:
available for 199319494,

. " " Alabama Estuaries Sampling
' Station Locations
«+  Summer 1993-1995

Sampling Stations By Yaear
« 1993
« 1994
« 1985

L ]
\/d_ 36 0 88 T2 108 144 Mils



Sediment Quality

Sediment Chemistry .

g Alabama Estuaries

Contammated sediments ane: viewed h:-,' the 2 Drgan ECS 1 993 e 1994
public ws w major threal to estuarine WG

coosyslems. I fact, contaminated . j’

sediments ane often viewed as an indicator .

of poor estearine condition even if the .

sediments ane nol osie o estuarne plants
and animals. ALAMAP-C has examined
213 sediment samples from Alsbama

Detection of Organics
+  Hon-Duebected

cogstal witers for [ trace metils and 159 = Dabacid
samples for 10 pc.\i'iL'idl:.\. i1|(t||.u|i||.g nnT

amd total PCEs. Contaminants seer in

Alabama estuarics are charactenizal }‘u
|'||'i||:|:|ri|’|,I ||y chemicals associated with J')
urtumn runofl. ship building and repair, and f{f

industrial sources (e.g., chomanm, «ing,

DIYT and BHC).

It general, contaminant cencentrations in - N SIS Ly g 1y ge 45 0 Mim
seediments are at low to moderate levels E EE————
g howt At waters with some locally poor
conditions. Indicators of sediment contamination .

inclucde 1} the nuber of ewmched metads, 29 the 1993 EnnCth ME{B]S
nurnber of metal corcenteations that exeeed
eatahlished puidelines, amd 3 the ninmber o
arganiies wilh concentrations greater thin their
respective method detection lmits, Sediments are
consicered to be enriched with metals if the
concentration of any metal is greater than natural,
Tackaround levels. Toundarstand the polental
et that metal ererchment may hive on the
coastil consystem, the eheenved concentntions
were companed 1o “Eeological Response™ levels
developed by Long ct al. | 1995). Ecologieal
Response <Low (o7 ER-L) geidelines are hused on
literwture reviews of sediment tsicity studies and
Stfpest levels of eontammants et wall resall in
detrrmental eoolesical effects about 108 of the
time.

2 Ranges
# of Matals Enrichad
B Enrichad Motals 0 <= £
[ Enrichod Moz = 4 <= &

B Erriched Matsls > &
The proportion of estuarine arca with contmi el
seddiiments was t'-\:-m'ital\;m |'||'.|'¢'l'|_'t.'?| YIS rnr
Adabami waters overall. During 19493, T8% of the
seddiments showed nanexistent or x[iy.hr el

Jw/
L
enrchiment, 995 of the sediments had very few

metal concentrations above ER-L puidelines, aml 1983 Metals = ERL Level

7% af s sedionents showed no detectable levels
of oreunics. During 1964, 74% of the sediments
showed nenesisient or slight metal enchment,
00 of The sedimemts had very Few metal
concentrations above ER-L guadelines, and 98% of
sz st showed no detectable levels
organics, Only theee out of cight metals (arsenic,
chromaum, and mckely exceeded ER-L f__luid{'hnc,\c
ina Jarge portion of the estuaries. Al of the cight
metals measened showed ennclmen i some
portion of the estuaries with copper, chromiunm,
andd lead .-\.|'|LrWi|'|_:1 1l i:r-::::l(,‘.ﬂ HIEE] -::-I_'¢1||||_'|||'|x'1|1

I many civses, although a signilicant percent of the
astuarine ancd was enriched with a cenain meal,
e concentrations were below the levels
comsidered toxic e organisme,  (Note: Due o
analytical problems, mercory was exeludad from
Al el the above summaries. )

3 Ranges
# of Metals = ERL
WERL Metaiz 0 o= 1
[1EFL Metals = 1 = 8
MErL Motais = 3

paily

&




Bottom Life

Sediment qualily and
water quality may also
b indicated by the
conditions of the
crganisms it live
there. Benthic or
battom-dwelling
imveriebrites hive often
heen wsed as indicator
il both sediment and
water quality in
ST,
EMAP-Estuanes has
|.|l.‘.'~'|.‘|1||'||:,|J i benihic
mdex of estuaring
condition for the
Lowtstamian Provinee
(Gulf of Mexico
estiies), This indes
represents 4 linear
combination of It.'|'||,'\(::'|."\.
diversity und the
abundance of indicuor
s s B been psed
to discriminate
hetween reference aml
degraded estoarne
conditions {Eagle, et

al 1953, The bemine
imdex is usually
associtcd witl

by posia. contwminnted
sediments, of sedament
lenuicaty. The benthic
indes i sealed from |
16 16 with values
greater than 5.0
fepresenl i:l_l_; t:x:-cxﬂ
bemthic conditions,
values berween 3.9
and A0 representing
moderat henthic
conchnnons, and values
less than 3.9
:It]:-l?u!rﬁ'ing I,l\'!gl'<'|I,|¢l,|
Benthic conditions,
ALAMAT-C applied
this benthic index o
the benthic dna
collected from
Alabami estuaries in
1993, The benthic
mndex mdicated that
4% of the eatistnine
et wis nol degrided
with respect to henihos.

o Area

Sediment Quality (cont’d)

100
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an
T
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Sediment Metals

1993-1994
T el T WEnriched
| i I mERL |
l .
- Al i AR : (1] : CR ; cu I NI . FE i 7N 7
1993 Benthic Index
ki 3 Ranges
él Benthic gInrjre-.}v{

I Benthic Index < 3.8
| |Banthic Index 3.9 - 50
M Berthic Index = 50

I the absence of Federal or State sediment critedia, the authors have wieed references fraom the popidar
seremtific literamre to assist in vhe interpretation of these sediment doia for thiv report, Reference to auy
particalar set of valwes or consarminant level must not be constried ox acceptance of, nor suppont for, the
viltee as a Federal or State standurd o criteria, '



Water Quality

Althousgh the major objective of this report is to deseribe the
conditions of cspasiee resources i Alabama wsing mdicators of
ceolopieal health, vertain characleristios of estuarics which ase
valued by society may rot be covered by these indiciiors
Hewveser, four of the mdicalors sollecled tl}' ALAMAP-C can
provide information relevant o botl the ecological conidition
and human use of estuaries i Alabames: 13 the concentration of
essodved oxygen, 23 wider clarity, 31 concenirations of nuiricnis
reluted to cutrophication, and 4) levels of baceria

Dissolved Oxygen

Dissilved QXYICn {00} 85 a fundamenial :H:n.'ll.ill_':l vl forall
eatuanine e Alabam uses a (hreshold concentration of 4-3
mgfL fmeasured at the 5 foor or mid water depth) e sen s waler
ity stanekaed Tor mest water wse classificutions applicable to
copstal waters, A DOconcentration of 2 ma/L, however, is
thought 10 be extremely siressful momast estsmne orginisims,
Lo Leweels of dhssolved oxygen (hypoxia) or o compleie lack of
onygen (ki) most ofien accur in botlom waters mul severely
impact benthie organisms, These conditions may sccompany
severe Baclerial deandution, sometimes resulling in the
presence of algal scuns and nosiows odors, Hypoxic-anoic
evenls have been recorded in Mobile Bay since 1821 and ane the
cuuse of the Jubilee, where demersal fsh and mverebres e
Frerally driven unte the shore to cseape low oryoen bollom
witters, Periodic low Tsof TR aee ot of the natural
ceology in Alabarg coastal wilers, Therefore, whike it is easy
Lo shov the conditions reaarding DO concentrations, i s
diflicul to interpret whether the abserved conditions are the
result of mtumal provesses or human intervention.

Draring tee swraner months of 19493, 5495 of the bottom water
area haadd 1RO comeenteations grestes than 2 mg/l, In 1994,
similar conditions prevaled wath 583% of the botiom water arca

Bottom DO

1592-1585

c2mgi
=5 mgl

>3-4 mgil
=d-Gmgil

Mid-¥Water DO
1093195

. wid-hmgil
=24 mgil
< 2 il

1993 Bottom Dissolved Oxygen

+ Hanges
Cisgohed Cuygen (L)
WD leves 0 < 2
g T DO Lavels == £ <m 4
. D) Lovels = 4 <a §
W o2 Lovals = &

1934 Bomom Dissclved Oxygen

4 Hanges
Digsalvad Cuygen (mgil)
W 0O Levois 0 < 2
7] DO Lavals =i wm 4
B 00 Leves = 4 == 6
W 0o Lowis = 5

1995 Befiom Dissclved Oxygen

4 Ranges
Diggahead Oxygan (mgiL)
W00 Lo 0 < 8
[7] 0O Livwts =0 2 om 4
B 0 Lol = & <= 5
W Do L = 5

expericneing DO concentrations greater than 2 mzil. In 1995,
hoswewer, the proporion of bettem water area with low B0
conditions was significantly redueed with only 6% with O
b 2 ogdL. 1T the mid-water TR eriteria is used. Alabama
waters woalld be rated as having good DO comdituns with 88% of
the arca with mad-water DO areater than 4 in 993, 995 in 1994,
i 9R5 0 TUNE, Owyacn depletions prmasily cocormd i he
rmtinstem portion of Mol Bay in 1995 and 1994 and in Perdido
Bay ancall three years. Many of these areas imay be comtinuously
hepoxic during the summer months cither i expenencing a
exelic contimom where low dissolved oxyzen conditions oceu
only late at night.



Water Quality (cont’d)

chlorophyil & cxeeed 20 mﬂ.'m‘\ Dy cineeniralions of mmoni
{MNH-M] are greater than 0.2 my/L, 3% concentrations of itrate
(MO-N) exceed 0.5 mg/L, 4) wial Kjeldahl niropen (TEN)
exceeds gl or 5 phosphate (PO9) exceeds 0,1 ma/L,
Adabamu waters rarcly showed excessive concentrtions For
cither nitrate of ammentia. However, chlorophyll & was exceeded

Dassolven] oxypen conditions in Alubama waters are related 1w
splimity patterns and especially to the degree of water coluimn
strtification evidenced by the difference in salimity from the
swrfugi to the bottoan. The Iowest DO conditions acour in areas
with higher salinities andior preater saliniy staanilzeation i all
years, There s a significant association between incrensed levels
of disselved oxygen stress and the poor condition of
botrom-dwelling orgamsms. While other environmental stresses
itlsor appear o alfect bottom orgunisme, low levels of dissolved
oxygen often co-oceur with pogs benthic condinens an Alabama
wislers,

Water Clarity

Clesr walers are valued by society und contribute to the
miinfenznce of healihy and productive ccosystems,

AL-EMAP estimates water clarity using iwo indicatoes; 1)
furtacdity which may be cavsed by suspended matier, such as clay,
silt, soluble organic marter, plankion, and ether microscopic
argarnsms , and 23 secchi depth which nepresents an indirect
measurement of sediment load and watee clasity, For the
prargses of s report, furbidity grauter than 20 nephlometric
furhidity wnits (NTLU} and secchi depeh Less than 10 pereent of e
total water column depth are wsed w0 nepresent poor water clarity.
Listuarine waters in Alabama occasionally show these conditions

50
B Turbidity = 20 NTU
40 W Secchi< 10% dipth
o 30+
S
? 2

W
o

buat, iy gemeral, Alabama coastal waters have good clarity. Less
han 5 pereent of the estuarine arca showed seochi depths of less
than 10 pereent of Bottom: depth amdlor tocbiding greater than 20
NTU o 1993 and 1993, In 1994, pood water clarity was
indicated by secchi depth for 079 of the estwring aren wsd by
turhicity for 57% of the ares, Low water clarity primarily cocurs
in the upper reaches of Mobile Bay.

Mutrients

Lutrophication has been recognized as a priosity probdem i Guolf
of Mexico estuaries, One of the mest serous ecological effects
ol eutrephication is the depletion of disselved oxyeen associated
with phytoplankton blooms. Beeanse |.‘:u||-::-|:l|1irj|[i|,|r| refiers Lo e
condations resulting (rom abeve-normal nutrient additions (o a
by of water and 10 the resulting increase in primary prodacton
by phyioplankion, ALAMATC measured the concentrations of
nutrients and chlorophyll as indicators of nutient earichment. For
the purposes of this seport, auitent envchment 1= indicased i at
least v of thee Tollowing is true: 1) concentrations of

&0
| BTEM =1 mgil
d0 -+ B NO, = 0.5 mgfL
| 1 MM, = 0.2 mgiL
§ an
==
10 | i
[
'D | } —1y . =1
1003 1994 1995
5“ 5
BCHLa = 20 mgim®
ad HPC, = 0.1 mgll
o T
£
9
10 ‘ T
0 . - | L |
18853 144 1995

in 6% of the estuarine area in 1994 and i 79% ol the estuaries in
1995, TEMN concenlralions were exceeded inless than 109 of the
esiuaries inall three years,

Bacteria

Alubima hus adopted standards for the levels of fecal coliform
bacteria in its estwnine waters w pedec) shelllsh hirvesting.
swimmabilivy, md the health of fish and wildlife. Mot all of the
standards ane hpp|iu:!|'l|t i all af the eshmmng ;{'i_li::-m: i|;|
Adabama. Por the purpeses of this repor, a region showed poers
quality for fecal coliform only if bacters levels exceeded the
starcdards that are applicd o that region. Bacteria levels must be
less than 14 colonies per 100 milliliters (eols) on average with a
maximum of less than €3 cols n ordar (o mest the enteru for
shelllish harvest. A rezion was determined o be aceeptable for
swimming if bacteria levels were less than [0 cols, The erileria
tex b et Tow Dishy ol waldlife i 100 cols. In seneral, X% of all
estuaring regions of Alabama mel the applicable bacren:
standkards.



Applications of ALAMAP-C Estuaries Data

There is a growing need w know about the
cupdition of estuarine rescirees that exceeds the
boundanics of persomal expenence, conclusions
i popalar fuerature, or long-standing beliefs.

The ALAMAPC progrim has compiled lurge
amounts of informidion in o way that enebles the
cxpericnced professicaal, as wiell as the
rekutively untrained ohserver, to examine the
condition of estuarine esourees, ALAMAP-C iz
designed wanswer e following questions
wbont the condition of Alzbama estuaries: 1)
Wt is the states of e eeologieal ressurces of
estugries n this region” 23 Are conditions
improving or geting worse? and 33 What
ftors are most likely 1o influence he condition
of Alabama estuaries”? Users of this it must
reaognize et e data are intended 1o provide
mlurnsation pertaining o the region as 2 whole
and ot specific site, Thiess duta have been
sl suczessiully w complete this regional
characterization of Alnbama esiwzaries snd lend
thernsel ves o esstly mterpreted gruphical
representations such s (he maps in this eport

Thee water quilivy and sediment qualiny
inelicatorns tat have been monitored by
ALAMAP-C de net stand alone, bt vather, miy
B wsael o book o ssoctations ameng indicators
antd 1o formulate by potheses ahout theis
funetional elation=tips m Alsbama estouries.
For example, this data miy be used wooexplone
thi 1':'!||:J'.v'ir|g |,|u¢e:|,i||r|s: 11 Are high
voncentrutions of chlomophyll o driven by
CXCERS RENEnls (Le, mitrate or phosphate)? I
s, does this indicaie tht cwtrophication ooeurs
in the estuaries of Alabuma?, 2) [s hypoxia a
muturally oecurring pheromenon i Mokale Bay
(i a5 1 ekt tosalimty stratification?) or is
liposia doe to n combination of el anid
Do andweed nafloences?, and 3) 15 the
benthic community structure affecied more by
mtural Factors sech as salimty or by seediment
comtamination’ Although ALAMAP-U was n
designed o provids defimtve answers w
auestions fike these, the dati generated from this
program can be wsed to sugeest which fetors
are mne hkely 1o affect the condition of
Alibanm catuies,

There are interpretation issees related o the
inclicaters Ut should net be overlooked. For
cuumple, consider the water clarity of estuanes,
Many Americans would state a preference for
clear, clean water rather than clowdy, unslear
water, based om o Gesire for |1:.'<'IL'|]gﬂil'I;__',, and
witler contacl sports. However, the Amernican
fishing populanon might prefer marginally clear
(somewhit cloudy) witers hecanse these walers
alieact fish, Such compeling uses for the same
resource Take it very difficult o iterpren these
indicators, This does ned mean that these tvpes
of indicators should be abandoned, T,
potemtially, these dat oy not b useful in
evaluating the overall condition of estunne
TERILCEs, except within the context of a specific
s,

10



Rating the Ecological Health of Alabama Estuaries

Aoy the mution] goals sc by the Clean
Waler Act, restoring the ecological inleg-
ity of estwaries and ensuring their swim-
mahilivy and fishubility is most applicable
T the goals of ALAMAP-C. To rate how
wiell we have achieved these soals, ALA-
MAP-C gaupes conditions for ecological
health s witer contact in e extuaries of
Alabami, The maps in the Tollowing scc-
tion show the conditions associated witl
the tndicwtors measured by ALAMAP-C
v b estuaries of Alabama in 1993-95,
The ewverall comsdition represents the
weighted avernge of the individual indica-
1ors Tor the resion. Thoss reqders who
would prefer to veview the ndividua] data
iy ahitn i copy, for o nominal charge,
by wrating the Mobile Ficld Office, 2304
Perimeter Road, Maobile, AL, 36615,

WATER QUALITY. The quality of Ala-
brarma’s coastal walers is an essential pas)

of the everal] coastal ecosysiem health

and, s such, is valued by society. The pri-
mary emphasis of ALAMAP-C is o de-
seribe wd track the condition of estsaring
resanrees, bath the charetensties of est-
aring health that are valued by society as
well as those that are important 10 the ool -
oy of estuaries. The four warer quality in-
theaters measured by ALAMAP-C can
provide relevant information to botl the
ecological condition and human use of es-
luries, Muerient, disselved oxygen, bacte-
it Ievels, and water clarity have been
evaluted ut most of the 335 sampling loca-
fieas i the Alabai coastal negon by
ALAMATC,

Bacteria. The stale of Al
| bami uses several criteria

A for determining the appropri-
e level of bucteria (meas-
ured us fecal coliform)
illeswakble in dilferent water
banlies with different water
uwse desigmations: 1) swimming (mean), 2)
shellfish (mean and max), and 3 fish and
wildlife imeant. Although wll water bodies
in Ababarmz e not subject 1o 2l exiteris

for bawteria levels, the pereent area of cach
estwaring region et excesded each of the
fecal eoliform criteria was estimated, Al
Btritr walers, overall, were desipnuted as
hitving 2ood water guality with respect w0
bucteria levels i <1085 of the arca Failed
any of e erileriin. Anindividual e
wits designated as having pood bacteria lev-
els 15 H0% of the e fuiled oy of e e
terai, Addienally, regions were
designated as fair it 10-25% ol the area
failed the cnienia lor bacteria levels and
wiere considered in poor condition with ne-
speect o bactena 255 of the arei Tailed
e ¢rileria.

i Waler Clarity, Water clar
ity is measared by the
anviunt of wnbient light
tiand 1 aible tor reach to a cer
Lin depth inthe witer eol-
umn. ALAMAPC
iEnsures v indicators of water chariy:
Ty turhidity s 2 measurement of the
it ol light refraction due (o sus-
pended particles in the water and 23 seechi
depth represents the depth from the swiface
ar which visible light censes 10 pensirite,
Gowd water clarity is indeeated if <10% of
1he estuaring aren i region has eitler
Trigh torbidity (20 NTU G or the seschi
dhepth i less than 109 of the water column
depth. 16 I-255 of the estuarine area is af
fectad Iy thase conditions, the region i
destgraled as fair witl respect o witer
clarity and if >25%: of the aren hos poor
light penettion, the region is considensd
bix v poor wader clarity.

Diissalved Ouygen, Inanes-
tuary, i o rating for DEr
Tresans that there s always
enough axygen in the wiler
o support @ healthy popala-
teon ol Tsh and other aguatie
life, Alabama vses o threshold DO congen-
tration of 43 mgd/L at mid-water depth as a
water quality stamband, Low DO concentis.
ticans at thee bogtom, however, have direcl
effiests on benthic fish and invenebrotes, A
comcentration of Jess than 2 mefL is consid.
ered extremely stresslul to most estuaring
crganisms. A region is considencd in good
condition with respeet o oxyaen if <10
of the e i ow bottom DO coneentr-
iy, An estuarine cegion is rted as poor
with respect o oxyeen i =25% of the area
hies Battoan DG concentrations =2 mgL. o
if =305 of the area has Botom DO congen-
Iriticns =4 mofl..

Nutrigms. High concentra-
o= of nutrienis may lewd
to excessive primary prosdue-
tinn and entraphication in
anestuary. ALAMATD-C
rates nutrient qualiry as
ol 1 the coneentrations
of 11 chloreplyll o are below 20 mgim’,
or 2} ammonii are below 0.3 mpdl, 31 ni-
Trate e below 0.5 mgdl., 44 tatal Bjeldihl
nitrogen are below §omg/l, or 51 phos-
plune are below 001 malL. [F <105 of the
estuaring ared excecds these peidelines,
the region is rated as hiving good water
quality with respect o nutriems, A Tair rat-
g i given 1o g region iF 11355 of the
e execeds any of these goidelines. An
estuarine region is designated as having
o striesd gquality i =25% of the e
axceeds af least one of these reidelines.

SEDIMENT QUALITY. ALAMAP-C
used @ variety of physical, chemical, am)
Biological indicators t determing
whether the sediments of Alabamn
coiatal witers are capable of suppoting
healthy Bentbie communitics and o iden-
tify possitle problems that should be
studied more closely, Twe key indica-
bons s vsend Lo rade cach estuarine re-
sron s overil] sediment guality: botiom
life wnd sediment conlaminants,

Bertlem Life. A oood tn
ing for bartom Lie meims
that samples sken from an
esfry’s sediments con-
L & wide variety of spe-
cics, & low proportion of
pellution-tolesant species, and o hizh pro-
porticn of pelluton-sensitive species.
These propertics are embedied i the
EPA-EMAP benthic index, A region is
considered i pood condition iF<10% of
the anei has a Tow benthic index seore, 1F
=23% of the arca of & regron his i low
Benthic index value, then the region is
rated ivs poor with respect i the qualite of
1 bestiom life.

Sediment Contiominants.
A sediment quality deter
minicn i hased on the
level el commamination in
e sediments by both isor
wanic and organic chems-
citls, A good rating for sediment meins
that any poteatially tesic materials in the
sediments are below levels that could
eanise farm to bouorm e, An estuary
has good sediment quality iF 11 <105 of
the sediments Bave 3 or more metals
greater than ER-L values, ar 23 <109 of
the sediments are enriched by & or more
metals, or 31 no detectuble levels of
psticiches ar PO s were mesured, A
poir raling for scdiment qualicy is given
te i region if =25% of the esherine e
exgeedid these suidelines,

In the absence of Federal or
Stete sediment criteria, the
authors have wsed references
from the popular scientific
litevature lo assise in the
interpretation of these
sediment data for this report,
Reference 1o any particular
set of values or contaminant
level must not be construed as
decepiance af, nor support
S, the value as a Federal or
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Ecological Health at Sampling Locations

Good  Fair Paoor Good  Far Poor

Bacteria B B E Nutrients m El
Benthos . Sediments @ H
Dissolved Oxygen |04 . Water Clarity E .

Mobile Bay - Overall Condition

o The masnstem portion of Mobile Bay
M Obl Ie Bay £ e ludes four reg ks [ noetlseese, 11
northeast, 101 southwest, and IV) Bon

Re ions I - IV 'll\? Seconr Bay, Mobile Bay, everall, rated
g LS a5 good o foir during, 19493- 19035,

t Mubile Bay rarely showed evidence of
'|'| high bacterial counts or pone witer

¢
LY
4
L]
!u,ﬁ%,’ ! clanty, Maoderate perions of Mohile

i Bay displayed high chloraphyll a levels
~ ,'." (105 anad =ediments with metal
f | carichment (209). Degraded benthic
@.‘ communities in 406 of the sediments

of Mobile Bay and low disselved
oxyaen conditions in o lurge portion of
e oftoam weaters (305 with D02,
355 with DO« represented poor

comdilions,
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Region T- NW Mobile Bay

The northwest region of Mobile Bay rated a5 poed
to fair during 1993-1995. Bacteria levels rarely
excecded the fish and wildlife standards in this
region (79%). Northwest Mobile Bay showed sl
conditions for nutrients and sediment quality.
Dissolved oxyveen conditions {16% with 102
36% with DO<4) and water clarity (14% with high
turbidity) rated as fzir. Only bottom life
conclitions were poor (33%).

Region IT - NE Mobile Bay

The northeast region of Mabile Bay rated as fair
during 19931993, Conditions were vood for
Bacteria and water clarity. Moderaie areas of this
region showed high nutrient levels (15% with high
chlorophyll; 12% with high nitrate) and sediments
that were enriched with metals (13%). Botom life
(71500 and dissolved oxyeen conditions (37% with
DO<2; 50% with DO<=4) were considered poor.

Region I11 - SW Mobile Bay

The southwest region of Mobile Bay rated as good
o fair during 1993-1995, Bacteria levels never
excecded the lowest standards and conditions were
good for nutrients and water claity, Bottom life
conditions were fair (22%). A large portion of this
estuaring area had poor dissolved oxyveen
conditions (32% with DO=2; 69% with DO=4) and
sediments enriched with metals (27%:),

Region IV - Bon Secour Bay

Overall conditions in Bon Secour Bay were rated
as pood 1 air during 19931995, Bacteria levels
never gxeeeded the lowest standards and
conthilions were good for water clarity, Moderate
portions of this estvarine area were alfected by
low dissolved oxyeen conditions (25% with
DO=2: 4535 with DO=4), nutrients ( 15% wiih
high chlorophyll & levels), and contaminated
sediments (21% with metal enrichment), Chnly
hottom life conditions were poor (4365)




Ecological Health at Sampling Locations

Good  Fair  Poor Good  Fair Poor

Bacteria = E Nutrients e ﬂ
Benthos . Sediments @ H
Dissolved Oxygen . Water Clarity < .

Region V - Mississippi Sound

Region ¥ includes the Alabama portion of Mississippi Sound.

This region was mted as pood o fair during 1993 -[995,
Bacteria levels never excecded the lowest standards and

conditions for bottom life were always good. Conditions were
rated as fair with respect to dissolved oxygen (14% with DO<2;
38% with DO=4) and nutrients ([8% with kigh chlorophyll a),
Only contaminated sediments were given a poor rating with
38% of the area showing sediments that were enriched with |
mefals.
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Region VI - Perdido/Woll Bays

Eegion V1 includes the Alabama portion of Perdido Bay as well as
Woll Bay and the intercoastal waterway between the two bays.
Conditions in this area were rated as fair 1o poor during 1993-
1995, Good ratings were siven 1o this area for nutrients and water
clarity. Region V1 is the only ares that did not receive 2ol

rating for bacteria with 11% of the area exceeding the standard for
shellfish. Halt of the indicators suggested poor conditions,
including bottom lifie (699 with low benthic index), dissolvid

oxygen (A% with DO<2; 71% with D0=4), and sedimen
contaminants {309 with metal enrichment),

{ 2 Perdido / Wolf Bays
| ' Region VI

Ecological Health at Sampling Locations

Good  Fair  Poor Good

Bacteria E E Mulrients ]
Benthos @ . Sediments i
Dissalved Oxygen . Water Clarity = -

Fair Foor
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Ecological Health at Sampling Locations
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Bacteria % E Nutrients
Sediments

B ETE]
&

. Water Clarity

Dissolved Ouygen

Mobile River Delta
= Regions VII - IX



Mohile/Tensaw Rivers and Delta - Overall Condition

Phis area at the headwaters of Mobile Bay includes the tidal portions of the Mobile
and Tensaw Rivers us well as the river delta region. Conditions in this area rated as
fair during 1994-1995. This arca was not sampled in 1993, Bacteria levels rarely

exceeded cither the fish and wildlife standards or the swimming ceiteria. Maoderate
pertions of the area were affected by low dissolved oxyveen conditions ( 15% with

DO<2; 265 with DO<4), nutrients {17% with high chlorophyll @ levels), and poor
water clarity (23% with poor secchi depth readings), Sediments were rated s o

because 26% of the aren showed detectable concentrations of sediment pesticides or

PCRs,

Region VII - Mobile River

The Mobile River was rated as fair to poor during [994-1995, Bacteria levels never

exceded the fish and wildlife standard. Conditions for nutrients and contaminated
sediments were fair (10% with high chlorophyll a; 13% with high ammonia levels;
L0 with metal-enriched sediments), Dissolved oxygen conditions were poor in »
large portion ol the arca (3% with DO=2; 58% with DO<4). Water clarity was

——

also poor in 77% of the area,

Region VIII - Mohile/Tensaw River Delta

The delta region was rated as Gair during 1994- 1995, Bacleria

levels never exceeded the fish and wildlife standard. Ratings of
Fair were given 1o this area for dissolved oxypen (18% with

DO<2; 35% with DO<4), nutrients (21% with high chlorophyll
a), and water clarity (18% with low secchi depths). Only
contaminated sediments received a poor rating with 338 of the
area showing detectable levels ol pesticides or PURs.,

Region IX - Tensaw River

Ll
The Tensaw River was rated as good o Tair during 1994- 1005, tﬂﬂiﬂ!!

Bacteria levels never exceeded the fish and wildlife standards
and rarely exceeded the criteria for swimming, Dissolved
oxygen levels never fell below 4 ma/L. Moderate portions of
the ares were affected by high nutrient levels (13%,
contaminated sediments (20% with detectable levels of
organics), and water clarity {15% with low scechi depths; 175
with high turbidity). This region did not receive # rating of poor
For any of the indicators,
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ALAMAP-C - The Future

Since ils inception, you may have
seen this program referenced as
Alabama REMAP or ADEM’s
EMAF in various 305(b) reports or
other technical publications, The
success of this particular program led
ADEM to revise its statewide
ambient water quality monitoring
program to incorporate similar
sampling methodology on a
watershed basis, ALAMAP -
Coastal and ALAMAP - Upland are
now portions of the Department’s
overall environmental monitoring
strategy known as “ADEM’s
Strategy Tor Sampling
Environmental indicators of Surface
water quality Status™ (ASSESS).
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ADEM is participating in local
efforts within the coastal area to
better coordinate the efforts of
Federal, State and private entities
involved in various monitoring
activities. These efforts may result
in some modification to how this
program is implemented (i.¢.,
location of sampling sites, frequency
of sampling, etc.) in an effort to
expand the scope of resources
monitored. Additionally, the suite of
analytical parameters may he
modified as the years progress,
deleting analyses Tor contaminants
which are nol being detected or
which are no longer of concern, and
adding ones which may impact upon
or better define ecological health of
Alabama’s estuaries.

ADEM intends to continue the
ALAMAP-C program as long as
funding and resources are available.
The program has unsuccessfully
sought funding to assist with both
nitial development and continued
implementation. The scarcity of
funding has delayed processing and
analysis of the benthic
macroinvertebrate samples and
Jeopardizes the future level of
analytical effort.

Technical data reports are prepared
annually and statistical summaries,
similar to this one, are planned
following each four year cycle.



The appropriate citation for this document is:

Carlton, .. 1. S. Brown, 1. K. Summers, V. [, Engle, P. E. Bourgeois. 1997, A Report
ot the Condition of the Extnaries of Alabama in 7993, 7905 A Program in Progress.
Alabama Department of Environmental Management, Mobile, AL

Funding for ADEM’s ambient water quality monitoring programs, including
ALAMAP-Coastal, is provided by a Federal/State matching grant from the U.S,
Environmental Protection Agency pursuant to Section 106 of the Clean Water Act.

Novwe: This report s war intended a3 o technical level daciiment for the mirposes af desermining compiionce with State or
Federal covivonmental standurds ar critevin. Snel techuiced roviews are pravided iy ARDEM s bivunial 305700 Weler
Enatiey Repart o Cangress. It is indeaded s provide o seneral futeepretation of fee setentific date, fn oy ferms, and to
generafly charaetorize e condition of Alwhama™s estuarive, State or Federal srandards are uyed within this report ondy s
Ffereace points althoagl an vome instanees (Le, bacteria) the ALAMAP-€) serpling design i nef i strict eonformeance
il S requeirements associated with the standaed (i, sandiary surveyl. Where o recopnized standord §c aveiladle,
prreefeiione fuddgenaet and the sefentific fiteratere B wved fo provide references poivts for the chargeteeization af
ecedugical canditions. Such roferences shoswld nor be constraed os apprapriaie for formel recogrition as e Stae or Federal
standierd o erltersa,
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ADEM

Alabama Department of Environmental Management

Main Office

1751 Cong. W. L.

Dickinsan D,

Maontzomery, AL 36 00-2608
{334 271-7700

M'.'lilill.g Al riss:

PO B 301463
Maontgomery, AL 36l W 1465

Field Offices

Birminglm Field Ofee

1 Vulean Road
Birmingham, AL 333004702
(H05) 26168

Deemtur Field OFfice
A0 Well Street MLE.
PO, Box 953

Drecatur, AL 33602-0933
(2057 353-1713

Mlahile Field Office

2204 Perimweter Road

Mobile, AL 36615-1131

(33 450- 2400

email: mobilenuil & ade mstan alos

f'l.:'pi-.-.x al s report ame aviilable for purchase from the |'.'I|.'|!i|:ll1:','1||'~.' Wlaobile Rranch Oftice. The cost is S4400 T gy,
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