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Administration of Certification

Total Suspended Solid NPW

pH DW
pH NPW

TR Chlorine DW

TR Chlorine NPW

Enterococcus NPW

Fecal coliform,MPN NPW

Fecal coliform MF, NPW

Total coliform, MF DW

E. coli, MF DW

The MC Department of Health Envi-
ronmental Laboratory is a NJDEP cer-
tified laboratory(#13417) and operates
in compliance with the requirements of
N.J.A.C. 7:18 Regulations Governing
the Certification of Laboratories and

Total coliform, ONPG-MUG, DW
E. coli ONPG-MUG, DW

Hetero Plate Count NPW

Hetero Plate Count DW

Specific Conductance DW Salinity NPW
Specific Conductance NPW
Temperature NPW Ammonia NPW
Temperature DW
Nitrate-N DW Phosphorus (total) 365.2 + .3 NPW

Nitrate-N NPW

Phosphorus (total) 365.2 + .1 NPW

Turbidity NPW

Turbidity DW

Dissolved Oxygen Electrode NPW

Dissolved Oxygen Winkler NPW

Table 1. NJDEP Laboratory Certified Parameters 2007. DW=drinking

water. NPW=nonpotable water.

Environmental Measurements.  The
laboratory is required to maintain certi-
fication in accordance with the chapter.
Samples are analyzed for the purpose
of establishing compliance with
NIDEP regulatory programs and for
MCHD investigations. The lab has
long since shifted away from maintain-
ing an extended list of certified pa-
rameters and currently holds certifica-
tions in tests that are cost effective and
integral to our Ambient and Coastal
Monitoring Programs and related Water

Pollution Control activities(Table 1). Drinking water certifications are maintained which
are used for evaluating potable water. Although potable testing is a small portion of our
work, it is an important capability to maintain. A testing services contract, that is out to
bid annually, is held for parameters not measured in-house. In 2007, QC Inc has been our
service provider for water samples and asbestos. EMSL Analytical has been our sending
lab for bacterial species identification by PCR/DNA sequencing. Macroinvertebrate bio-



assessment and phytoplankton identification/cell counts are performed in our lab. Profi-
ciency testing is administered by the NJDEP Office of Quality Assurance. The laboratory
was last audited for compliance by the NJDEP Office of Quality Assurance in September
of 2006. In 2007, standard operating procedures were revised and our methods references
for NJDEP certified parameters changed to comply with the USEPA METHODS
UPDATE RULE(MUR). The MUR revised the list of approved analyses, sampling pro-
cedures in wastewater and drinking water with Alternate Approved Replacement Meth-
ods.

On September 18" 2007, The Monmouth County Health Department Environmental
Laboratory, was recognized with a Certificate of Appreciation from the NJDEP Office of
County Environmental Health Act for ‘Outstanding, Innovative Work in the Analysis of
Phytoplankton, Macro-invertebrates and the Identification of Bacterial Species’. Sound
scientific data is a result of a coordinated effort between the lab and Environmental
Health Specialists so credit is given to the entire water program.

Short term goals (1-2 years)

1. Continue to publish lab research in peer reviewed journals.

2. Continue to present research at regional conferences. Our research was selected to be
presented at a National Water Monitoring Conference to be held in Atlantic City,
May 2008.

3. Provide support to water unit to incorporate innovative technology to evaluate water
quality. Turner Systems fluorometers to measure Optical Brighteners and Chloro-
phyll are an example.

4. Use qPCR to support recreational bathing program to avoid unnecessary beach clos-
ings(as has happened in other counties) due to false positives.

5. Use qPCR to identify species of bacteria associated with different pollution
sources(coastal lakes, storm drains, domestic animals, wildlife, etc).

6. Use existing Macroinvertebrate Collection to develop a Water Quality program for
elementary educational program/displays at parks, camps, schools, etc.

7. Use existing Pinned Insect Collection to develop educational program/displays at
parks, camps, schools, etc.

8. Provide meaningful internships. Set up a 1 week program in the summer for a few
students that would like to learn microbiology basics and qPCR.

Speaking Engagements

In April 2007, Becky spoke to the new Environmental Science track students at Brook-
dale Community College during college hour. The talk was about the recreational bathing
program and how our lab has applied PCR/DNA sequencing on coastal bacterial isolates



to identify species

Also in April, a 2-day Technical Water Monitoring Workshop sponsored by the NJDEP
was held at the ECOCOMPLEX in Bordentown, NJ. The workshop included a series of
speakers presenting innovative research on water monitoring issues. Becky spoke in the
recreational bathing breakout session on the topic of Enterococcus.

Sample Tracking and Information System(STIS)

The laboratory uses ChemSW software for sample entry with the generation of a bar-
coded automated sample ID reflecting current date, and tracking. STIS is a Windows da-
tabase program bundled with handheld scanner, password protection so that data only
accessible to lab staff. STIS has worked well for our purposes. Drop down lists for fields
allow for consistent site descriptions, a Zebra barcode label printer prevent errors made
by hand generation of sample tags and bench sheets. Sample information is exported to
an ACCESS database for storage of historical records at the end of a year because the
system slows when it is holding too many years of records.

STIS Upgrades

In 2007, the Zebra barcode tag printer was networked for lab staff use at remote loca-
tions. Also, a STIS priority support program was purchased for the period of 1 year. This
allowed us to download much needed update patches and access technical support.

Performance Evaluations 2007

In January, and again in June, the NJDEP administered Proficiency Testing(PT) Study
for NJ Laboratory Certification were completed acceptably for both Microbiological and
Chemical Parameters. The lab purchases the evaluation samples from the NJDEP and
submits correct results by the established deadline to maintain water testing certifications
twice a year.

Cooperative Coastal Monitoring Program (CCMP)
EPA gPCR study

In June, July and August the lab participated in a split sampling project with the USEPA
Region 2 Labs. Every other week 40 additional Enterococcus and 40 samples for PCR
were processed through a different kind of filter and then folded into cones, put to centri-
fuge tubes containing the beads that will be used to process the samples for the EPA
qPCR sample study. In all 260 samples were split for the project. Turbidity, salinity, and
temperature data were also collected for the EPA.

CCMP



Routine Monday morning bacterial monitoring of 72 recreational bathing beaches and
environmental sites in the Cooperative
Coastal ~ Monitoring  Program(CCMP)
s s totaled 1446 samples. In addition, 176
resamples with brackets for enterococcus
were collected after exceedances of the 104
cfu/100 ml bathing standard. The number of
samples was about the same as the number
oo ooz ooz men oz aos a0 20| pequired  in 2006, In  addition, coastal

- investigation samples(CINV) added 78
samples for a grand total of 1524 in 2007.
The grand total for coastal related samples
received in 2007 is 96.9% of the 2006 amount (Figure 1). CCMP samples received have
leveled out since the high in 2004. The laboratory prepares mEI agar plates, confirmation
media and reagents for use with the USEPA Method 1600 for the enterococcus determi-
nations.
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Figure 1. CCMP samples for years 1999 — 2007

Peer Reviewed Published Research

The Method 1600 used for CCMP is not specific for Enterococcus but has been found
by our laboratory to grow many types of false positives which have been identified as
Streptococcus pasteuri, S. alactolyticus, and S. lutetiensis. The size criteria clarification
by the EPA intended to exclude these organisms, was determined by our laboratory, to
also exclude the target organism, Enterococcus, as well. We reached out to Water Envi-
ronment Federation in the Fall of 2007 in order reach the laboratory community with our
research. Our intent is to provide this important research data for other laboratories and
data users. Enterococcus plates can have a range of sizes and be difficult to quanti-
tate(Figure 2).

The MCHD Environmental Laboratory has used the 16S ribosomal qPCR/DNA sequenc-
> . ing services of EMSL Analytical to identify isolates off mEI
e > plates. Our data shows that <0.5 mm colonies are, at an
'. I | unknown frequency, are enterococcus. The species we have
W identified by gPCR/DNA sequencing are E. hirae, E. faecalis,
E. gallinarum/E. casseliflavus. We have also found that other
al . " <0.5 mm diameter colonies are Streptococcus spp. The
J- 4.8 L laboratory plans to continue the identification of blue halo
o2 Eerocooeus e v o colonies until we can ensure that the 0.5mm colony diameter
mixture of < 0.5 mm and > 05 mm criteria does not exclude Enterococcus colonies and that false
ing water samples present  ange of negatives are not categorically disregarded on recreational

bathing plates. Naturally, a reasonable amount of error
expected in the culture based method. This above described research, titled Improved
Enumeration of Enterococcus on mEI (mE medium supplemented with indoxyl-B-D glu-
coside), using Colony Morphology and PCR/DNA Sequencing will be published in the
April/May 2008 Sources Newsletter, published by Water Environment Federation. The
following page or so is a reformatted excerpt to summarize from the pending publi\cation.




Begin of Excerpt

Improved Enumeration of Enterococcus on mEl (mE medium supplemented with
indoxyl-B-D glucoside), using Colony Morphology and PCR/DNA Sequencing

Elizabeth B. Cosgrove, Laboratory Director. Monmouth County Department of Health

Size Doesn’t Matter

In the 2006 version of Method 1600 for Enterococcus, the U.S. Environmental Protection Agency (EPA) describes
the target bacterial colonies as those that are at least 0.5 mm in diameter and have a blue halo. The 2002 version sim-
ply describes the target colonies as any colony with a blue halo. The size distinction was supposed to improve method
accuracy, but our research shows that it may only increase the rate of false negatives (undetected Enterococcus.

Too Many False Positives

Because of their survival rate, EPA considers Enterococcus to be the best indicator of health risk in recreational
bodies of saltwater and a useful indicator in bodies of freshwater. Analysts often distinguish Enterococcus colonies by
their blue haloes, which occur when hydrolysis via B glucosidase (a bacterial enzyme) releases indoxyl, resulting in
the precipitation of an indigo dye.

However, Enterococcus isn’t the only organism that can emit a blue halo during analysis. Commensal bacteria ideally
should either be inhibited by selective agents or form colorless colonies, so the targets will “stand out” against the
background flora. Unfortunately, it is rare for one pathogen to exclusively produce any particular enzyme, so analysts
may mistakenly classify other organisms as the target. And they do. Twenty-
four-hour plates often include a range of colony sizes and types, and analysts
can have difficulty separating target from non-target colonies. On one occasion,
researchers found that Streptococcus alactolyticus, not Enterococcus, was re-
sponsible for the 37 colonies on an mEI plate, (see -, to left) [confirmed
by polymerase chain reaction (PCR) tests and deoxyribonucleic acid (DNA)
sequencing]. False positives also can be caused by Streptococcus bovis and
Aerococcus viridans.

More Accurate Results Possible

This research shows that strictly applying Method 1600’s size criterion may
increase the rate of false negatives rather than decrease the rate of false posi-
tives. Also, comparability data should be evaluated as to whether the data pro-

I Streptococcus alactolyticus .

Smaller than 0.5 mm diameter faint- ducer respected the size rule when tallying results.

ish(although dark blue around colony) St : :
colonies we call “TYPE I” growth on M. The resea}'ch also shows that descrlptlve. traits can help analysts better estimate
Ten of these colonies were selected for the bacterial content of a sample. A rapid PCR technique should be used suc-

PCR/DNA seauencina.

cessfully with Method 1600 for more timely verification of Enterococcus colo-
nies that result from recreational bathing water plates. The use of rapid qPCR by health departments and laboratories
that monitor bathing water could better protect public health and avoid unnecessary swimming bans.

Morphological Traits and PCR Testing Beneficial
Department researchers then studied various environmental samples to see what traits — other than size
— would distinguish
Enterococcus  from  other
colonies.
Type 1. Streptococcus alactolyticus, a
non-enterococcal bacteria, was responsible
for 100% of the colony growth on a
bathing water plate from a local bathing
beach in 2007.(See at left).
Streptococcus intestinalis is a junior
synonym of S. alactolyticus. These

. : . : B Vag. @ 30X “Type I” growth.
Mg, @ 6.8X “TYPE I* colories colonies were tiny (pinpoint). Other Even at higher power. growth s poor,
are smaller than 0.5 mm diameter, appear researchers have reported that S. dry looking, not raised, and blue halo

to be poor growers, are dry looking, not | alactolyticus produces B-glucosidase, as | 90°S not sparkle with indigo blue
raised, and the blue halo does not sparkle y p P-g > crystals. These colonies were shown
with indigo blue crystals but seems do many other Streptococcus. Under a by PCR/DNA lsequler_mmg to be Strep-
“stained”. higher power (see - below), S. tococcus  alactolyticus, a  non-

enterococcal bacteria

Pl ol.




alactolyticus growth was dry looking and not raised. The blue halo did not “sparkle” with indigo crystals, perhaps indi-
cating that the B-glucosidase production was slow to create such crystals or that growth was inhibited in the early
stages. Some indigo appeared to diffuse into the membrane to create a dark halo, but colony growth itself was limited,
so crystals on the growth were invisible. Researchers subjected 10 Type I colonies to PCR and DNA sequencing for
two regions of the 16S ribosomal RNA gene and compared them to the GenBank database at the National Center for
Biotechnical Information. The results were that 10 of the 10 isolates were S. alactolyticus.

Type Il. Some of the less than 0.5-mm-diameter colonies were blue-haloed, wet, raised gumdrop-shaped, with indigo
crystals. See | NNEEEIIE 1<f: and below). Ten colonies subjected to biochemical tests were confirmed onsite for En-
terococcus spp. Nine Type II colonies were then subjected to PCR and DNA se-
quencing for two regions of the 16S ribosomal RNA gene and compared to the
GenBank database at the National Center for Biotechnical Information. Of the nine
colonies, 66.6% were in the Entero- [
coccus genus: Enterococcus hirae |
(22.2%), E. faecalis (22.2%), E. galli-
narum (11.1%), and E. gallinarum/E.
casseliflaves (11.1%). One colony was
Staphylococcus pasteuri, and two had
no match in the GENEBLD database.
Researchers should not routinely
These smaller than 0.5 mm PR .
diameter, raised gum drop shaped | dismiss smaller colonies less than 0.5

colonies with a blue halo are entero- mm-diameter as non-target. Growth

coccus . Morphological characteristics h . bl 1b

can differentiate these from “TYPE I” that 1s presumably entefoct_)cca ut - “TYPE II" colonies. Mag. 30X Entero-
which are n(_)thertl)'ger?]coc_cusl. Confirma(; fails to meet the size criteria should coccus colonies of this type appear wet, reflect-
tion was with biochemical tests an . . . i ’

PCR/DNA sequencing. be further anCStlgated with an En- ing light, raised gum drop shaped, and the blue

. halo sparkles with indigo crystals, yet they do
terococcus-specific qPCR probe. A not meet the size criteria of 0.5 mm.

gPCR test using a specific probe
could verify Enterococcus spp. results on the same morning.

End of Excerpt




Follow up Research Confirms Findings

Isolates from samples collected 12/10/07 for CCMP at sites 1C( Raritan Bay @ Broad
St. Keyport), 7C(Rec Center. Highlands. Sandy Hook Bay), and 17C(Spermacetti Cove)
were selected for study. All isolates had the general appearance of <0.5 mm with a blue

g 5 — halo and were
- e . " - | reddish in hue.
! . .
K . | See figure 3 at
..... [P s s » o a T R
: ‘- - - | left. Ten colo-
" : . . nies meeting
: ’ Kiik e : this description
: o+ : : were isolated
. o ; and grown on
— : ' Nutrient agar.
Fi 3Th | f thi loni 1
b et selcted for e auiay were <08 nmun | 11 colonies
a blue halo and were reddish in hue. Selected for

identification met this general description. Five

Location

Identified species

Identity(%)

1C A7CA0013 Isolate 1

1C A7CA0013 Isolate 2

1C A7CAO0013 Isolate 3

1C A7CA0013 Isolate 4

17C A7CAO0018 Isolate 5

17C A7CAO0018 Isolate 6

7C A7CA0016 Isolate 7

7C A7CA0016 Isolate 8

7C A7CA0016 Isolate 9

7C A7CA0016 Isolate 10

Streptococcus lutetiensis
Enterococcus faecium
Streptococcus lutetiensis
Streptococcus lutetiensis
Enterococcus faecalis
Enterococcus faecalis
Streptococcus lutetiensis
Enterococcus hirae
Streptococcus lutetiensis

Modestobacter sp

98

99

99

99

98

99

99

99

98

93

different species were identified by PCR and

DNA sequencing. This limited data indicates that
mEI medium is not selective for enterococcus

Table 2. Ten colonies meeting this description were isolated and
grown on Nutrient agar and sent for PCR and DNA sequencing

because 5 of the isolates were Streptococcus. Also, because 4 of the isolates were Entero-
coccus it indicates that enterococcus colonies can have an appearance that is not of the
criteria of method 1600 for a typical colony (Table 2). In this study of 10 isolates, entero-
coccus colonies may be subject to a rate of 40% risk being overlooked as false negative.

Using gPCR on Enterococcus isolates 1) to ensure that beaches are not improperly
closed, 2) characterize contamination “types”.
Progress and Set-backs

Success in our attempts to determine species for Enterococcus isolates have been suc-
cessful although expensive, so unfortunately must be limited. Our goal has been to
“characterize” sources of bathing beach contamination by identifying species composi-
tion. The percentage of enterococci that are E. faecalis may differ by site/contamination
source, as this species occurs at high frequency in human faeces and sewage. Some con-
tamination events or closures may be caused by re-suspended sediments, birds, runoff
from Monmouth Park horse stables, the feeding of birds on mussels or human source.
The species of Enterococcus or Streptococcus present may have correlations with the
source of contamination. The hypothesis would be something such as, the profile of en-
terococcal bacteria is different at Wreck Pond outfall than it is from other contaminated
ocean sites, therefore the source is different. Biochemical tests have been used in our lab
to differentiate the various species. Our overall success with the API 20 Strep gram posi-
tive identification system (BioMerieux) kits has been variable. We found that some of
the reasons why the API kits are problematic are that (1) kits code for only 5 species of
enterococcus, (2) accuracy of API kits varies by species, and (3) they are designed for




clinical isolates. ~ The literature reports variable success for environmental isolates. In
conclusion, to collect meaningful Enterococcus species data would require performing an
array of individual biochemical tests on a huge number of bacterial isolates. This brings
us to the reason our laboratory has investigated the use of qPCR as an investigational
tool. The value added feature being the eventual implementation of this technology as the
method(USEPA draft methods 1606/1607) for recreational bathing.

Quotes for 2 qPCR systems have been obtained. Becky has met with EPA researchers
and NJDEP program and technical people to investigate the flexibility and benefits of the
different systems and the differences in the methodology. Either unit will meet a huge
variety of possible future research in addition to bathing beach water including the identi-
fication of mold, fungi, bacteria, plants, algae, etc. as all are DNA amplifiers, the major
difference being the sample preparation and the chosen primers and probes.

Current stumbling blocks to the future of this project remain. 1) The hiring and retention
of skilled laboratory technicians and 2) the adequacy of the current laboratory facility to
perform molecular work that is sensitive to contamination. If we work through the obsta-
cles that stand in the way of our having, what is now considered standard apparatus in a
microbial laboratory, we will be able to continue to provide much needed data for regula-
tory public health and environmental programs.

Ambient Water Quality Monitoring Program

This year, 2336 Ambient Water Quality Monitoring data pieces have been collected by
13 test methods.(Figure 4) This data will be submitted to the NJDEP Bureau of Standards

and Assessment in response to the
Ambient Water Quality Monitoring 2007 NJDEP notice Soliciting water quality
B 2o1 251 290 250 related data for the 2010 Integrated Re-
oy port(303(d) List) that the NJDEP com-
& oo < piles as part of its requirement for fed-
z Eg Tes mim E 10| eral funds. In August of 2007, data of
ﬁ % ﬂ» i «( 10 29 2 l 2005 and 2006 were submitted for the
R B e s L S S 2008 Integrated Report. Our data sup-
s & é\&@iﬁl@&é S ’\‘iﬁk&"}&o ports the listing and/or delisting of
& & ST é\\\r»“'i&:o\\& Monmouth County streams onto the
Qéé“w c states Integrated Report. Efforts to re-
eamame align the existing Ambient Water Moni-
toring schedule were initiated in 2006

Figure 4. Number of Samples for Ambient Monitoring 2007 by the EnVirOnmental Laboratory and

Water Pollution Control Unit.
Objectives were to adjust the conventional water quality parameters and frequency of
sampling to provide adequate data for the listing and delisting while efficiently determin-
ing SWQS compliance and correctly characterizing the waterway. In 2007, all 4 Quarters
of data were collected by the realigned schedule (Table 3, next page).



No existing sites have been eliminated from the program in the realignment. The sites
have been divided into three catagories. Streams and Rivers (Classified as FW2NT,
FW2TM, FW2TP) will have

STREAMS(FW2, TM, TP) LAKES SALINE/EST

#SITES a different group of pa-
FREQUENCY — Shear(o1stQ) - year rameters analyzed than other
% . X X groups. Lakes are a group of
SAL X only on 1 SE lake X 8 sites selected out for
TURB X X X . .

TSS X X X emphasis on nutrients. Some
o : . X of these additional tests will
FECAL COLI x x x be sent to a contracted
ENTERO only on 1 SE lake X .

NITRATE NITROGEN X laboratory . Saline/ Estuary
TKN X contract lab : :

TOTALP T sites will have tests per-
AMMONIA X contract lab formed that are those most
PHYTO OPTIONAL OPTIONAL . . .
CHLOROPHYLL aspossblelabtest  aspossbielabtest | appropriate for this different

type of waterbody.  Ad-
ditional parameters may be
added on an as needed basis for sites, for example, phytoplankton samples for species
identification and enumeration will be collected when unhealthy or nuisance algae
blooms are observed.

Table 3. Collection schedule 2007 reflecting the realignment.

A significant change in the Ambient realignment has been the elimination of the test for
ammonia from most of the sample sites. Nutrient loads, especially ammonia, have been
reduced through more extensive wastewater treatment since the 1980’s (http:/www.nj.
gov/dep/dsr/ trends 2005 /pdfs/freshwater-physical.pdf Freshwater Pollution: Chemical
and Physical Parameters, NJDEP 2006). Data collected by MCHD since the inception of
ambient monitoring have indicated that ammonia is not a significant problem, therefore
resources have been redirected. Ammonia, Nitrogen, Total Kjeldahl Nitrogen and Total
Phosphorus are now determined on the Lake sites as these nutrients are together princi-
pally responsible for the growth rate of aquatic algae and vegetation. Total Phosphorus
remains a program parameter, as many waterbodies currently exceed Surface Water
Quality Standards for that pollutant.

Overall Testing Numbers

A variety of sampling projects and investigations, are tracked by project codes as they
are entered into Sample Tracking and Information System(STIS) laboratory sample data-
base. The Manasquan River Project totaled 98 samples(492 tests) and Monmouth Park
totaled 54 (146 tests x 3 dilution plates each = 438 tests). Samples named COMP are
miscellaneous problems that required investigation. Each sample often has a number of
tests that are associated with it (Table 4, next page). For example, Ambient water moni-



toring stations (70) were sampled 280 times (4 times a year). At each sample site, there
are between 5 and 10 tests are performed. This brings the total number of tests for Ambi-

ents to 2348 (Table 5).

Some tests are meter measurements and others are chemical or microbial. CCMP sam-
ples usually just have one test performed. County
Park pools, of which there are 3 plus a “spray-
ground”, totaled 60 samples but 257 tests. The total

Samples sorted by Project Code 2007
-

Project Code ples Percent
CCMP with Resample 1621 64%
EPA SPLIT STUDY SAMPLES 210 8%
Ambient 298 12%
Monmouth Park 54 2%
Manasquan River 98 4%
Outgoing 17 1%
Park Pools 60 2%
Migrant Farm 18 1%
Comilaints/ Investiiation 158 6%
Table 4. Number of samples received by project code.

number of
individual

tests that

were per-

formed for all
sample types

are shown
below (Table
6, above).

Bacterial Iso-
lates were
grown on nu-

trient agar and sent for PCR/DNA Sequencing at

EMSL (Table 7).

Tests sorted by Project Code # tests Percent
CCMP with Resample 1621 28%
EPA SPLIT STUDY SAMPLES 210 4%
Ambient 2348 41%
Monmouth Park 146 3%
Manasquan River 492 9%
Outgoing 29 1%
Park Pools 257 5%
Complaints/ Investigation 368 7%
Performance Evals 37 1%
Insect ID 7 0.1%
Migrant Farm 32 1%

Table 5. Number of individual tests performed 2007 by
project code.

Special Research Tests
Bacterial Isolates for PCR/DNA Sequencing
API (Biomerieux)

32
29

Table 7. The # isolates for AP | & PCR/DNA Sequencing to EMSL in 2007

# of Tests 2007
Test Name # tests Percent
E coli WP 115 2%
E coli-Colilert 61 1%
Total Coliform-Colilert 61 1%
Heterotrophic Plate Count 61 1%
Enterococcus 2033 38%
Fecal Coliform 572 11%
E Coli WP 205 4%
pH 367 7%
TSS 290 5%
Turbidity 312 6%
Salinity 207 4%
Phytoplankton 66 1%
Dissolved Oxygen 221 4%
Conductivity 203 4%
Temperature 390 7%
Ammonia-N 28 1%
TKN 19 0.10%
Nitrate-N--Potable 11 0.10%
Total Phosphorus 113 2%
Nitrate 11 0.10%
Nitrate-Nitrogen 30 1%
Insect 10 0.10%
vocC 21 0.10%
Pb 4 0.10%

Table 6. Number of individual tests performed 2007.

Phytoplankton Identification and Enumeration

10




During 2007, the laboratory received 60 complaint/investigation samples for Phyto-
plankton ID and cell count. The majority of these samples were collected from the Rari-
tan Bay and coastal bathing beaches. Historical Phytoplankton Reports (“word” reports)
were entered into a searchable access database in 2007. 558 older records and 47 records
of 2007 were entered for total of 605 records. Location, date and species identified are
available as searchable records and soon will be posted on the county webpages.

A massive algae bloom was reported on or near to May 26th 2007. The bloom was de-
scribed as brown foamy,

May 2007 Bloom of diatom Dactyliosolen fragilissimus smelly and - discolored

oS ocean water from around
o e o _ Sandy Hook to the Manas-

quan Inlet, as well as
Sandy Hook and Raritan
Bays, then, Long Branch
and Allenhurst. The bloom
was headline news for a
week as the unseasonably
hot May weather on Me-
morial Day weekend fo-
cused attention on the
beaches. By June Ist the
bloom appeared to be dis-
sipating, state officials said.
The algae were identified

by the M C Department of

Figure 5. Diatom Dactyliosolen fragilissimus in 2007 Health Environmental
Laboratory as Dactylioso-

Cryptophyte: Teleaulax amphioxeia (Conrad) Hill 1992 len fragilissimus, a diatom
Shrewsbury River and Navesink River May 2007 that is well known to form
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partment members ana-
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tide/current information
surrounding the event to
perhaps anticipate the next
massive bloom of D. fragi-
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Figure 6. Cryptophyte Teleaulax amphioxeia in 2007 late blooms in the Nave-
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sink River and Parkers Creek. On May 2nd of 2007, very high chlorophyll a values were
measured by the NJDEP in both Shrewsbury and Navesink Rivers. T. amphioxeia was
determined to be co-dominant, again, along with P. minimum in the Navesink River (Fig-
ure 6, previous page). The determination was made by the MCHD Environmental Lab
and so we produced the poster containing our photos as a diagnostic tool for future identi-
fications. (Novarino, G. 2005) reports that very few ecological surveys of marine plank-
ton have attempted to identify cryptomonads down to the genus or species level. This ge-
nus will be subject to further study at MCHD, perhaps using qPCR.

Harmful Algal Bloom forming species(HABs) were present in Raritan Bay and up to
Atlantic Highlands, Spermacetti Cove and Marine Park, although no one flagellate spe-
cies was determined to reach elevated levels. In the Raritan and ocean, the dinoflagellate
Prorocentrum spp. and Heterosigma akashiwo (syn. Olisthodiscus luteus) was present
during June, July and August of 2007. Navesink River (@ Marine Park is an area having
a history of HABs. In August 2007, H. akashiwo (2,200 cells/ml) were measured there.

In July, the blue-green algae Microcystis sp. was the cause of a heavy bloom at Deal
Lake as it was in 2006 and previous years. This species also formed heavy surface scum
at Alberta Lake in Neptune Twp. during September.

An additional poster was created using a collection of our 1000X magnification digital
images captured in
spring 2007. The
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Figure 7. Springtime Diatoms of the Raritan Bay in 2007.
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