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Environmental Canine Services LLC (ECS) uses scent trained canines to mestify@e track
human contamination in stormwadr systems and surface waters that is caused by leaking
sewer lines, illicit sewer pipe connections and discharges, and faulty septic systems. ECS
canines havéeennationally recognized as a useful rapid screeringd source trakingtool for
human sewageontaminationand utilized inover & illicit discharge field investigation projects
in 13different states since the company began in 2009.

Canineshave a powerful and sophisticated sense of smell that allows them to beegdtiin a
variety of situations to detect specific oddigat are difficult or impossible for humans to
detect ECSaninesare highly trained to specifically detect the presence of huriemal
components of sewageontamination in waterbodies This typef contamination carbe a
source ofpathogenghat are harmful to the health diumans,animals, aquatic life, and the
entire ecosystem of the waterbodieédditionally, thecaninesare able to detect greywater
components of humasewage such as deterges and fats/oils/greaseetc. which carnalsobe
harmfulto human health and impact water qualityfhe caninesespondto the presence oany
one ormore of human sewageomponentsby demonstratinga trained behavigrcalled an

a I Sl asitting, yingdown, or barkngwhen smellingontainers of cthected water
samplesor in different field locationssuch as at outfalls, stormwater manholestch basins,
drains, creeks, rivers, or shorelineBhe canines are specially trained to discriminagéveen
human and animal sources of fecal contamination and will only alert to the presence of human
sourcesof fecal contamination This rapid humanspecificcontaminationdetection can lead to
immediate source trackinim the field and provide valuablaformation for future monitoring
and investigationsResults from the canin@vestigationscan be used in conjunction with
other labor field-based analytical testing for pathogens and otbhentaminants such as
detergentsk G G KS &S a iN®eotd Hely drawtndanir§fal conclusions and to plan
for better management strategies.

ECS has developed standard prots@rid quality asurancemethodsfor its canine screening
and source tracking investigatiobased on knowledge of theomplexities of canine scent
tracking in generalnd particularlyin the context of stormwateconveyancesystensand
water body environmentsAlthoughECS canines are able to detect human sewage that
contains bacteridevels belowfederal or state watequality standardseach canine may hawe
different sewage scent detection level for giving their alelso, some canines wilert to the
presence of greywater components such as detergents and fats/oils/grease when no fecal
materialin the sewages present anather canineswill not. Usingwo caninesn tandem to
scent test locationand water samples therefore arecommended prtocol asit can provide
information about the strength and components of the sewage scent at each lo¢cattaoh
helps guidedecisions for systematgource trackig. Typically, when oneanine alertsat a
locationand the other does not, it means the sewage source is further upstream and/or is
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highly diluted. When both canines alet a location it means the sewaggource is closer
and/or is highly concentrated.

Standardprotocolfor canineinvestigationgecommends starting the sceé¢sting atthe
stormwater outfalls or waterbody discharge arezsconcernduring low tideif in a tidal
system,and working upstream through theonveyancesystems by scent testing stormwater
manholes catch basinsand the tributaries feeding into the waterbodies. Stormwater and
sewer map®f the areashould bereviewed simultaneously to strategically guide tdanine

scent testingocationsin order to help isolate potential contamination sources and define other
areas with no contamination.

A research studgn the use of ECS canines for human wastewater sourc&itrg was funded
by the Water Environment RearchFoundaton (WERF) and conductéesg the City of Santa
Barbara Creeks Division and theilersity of CaliforniaSantaBarbara in (VERF, 2011) Side
by-side lab testing for bacterial, chemicahd human DNAnarkers wagsonductedfor each of
the locdions investigated by two E@3nines. This study found that bothcanines were 100%
accurate on their negativeesponsego non-sewage occurrences in the samplé&3ne canine
was 100% accurate and the other was 86% accurate (when factoriagst@nt volume
phenomenaat one sitg on their positive responses to the presence of sewagenthe lab
results found at least one human sewagedicator. This WERF stuayncludedthat using
caninedor source trackindgpad major advantages including) real time resultsn a shorter
time frame (ii) the ability to test a high number of sites per daynd, (iii)the low costto test a
sample.

ProjectBackground

In 2006 the New Jersey Department of Environmental Protection (NJDEP) downgraded
acres of waters in the upper portion of the Navesink River fra8ecial Restrictéd
shellfishng classification to @Prohibited shellfisiing classification.As a result of NJDERd
local stakeholdeconcern over the water qualityf the Navesinkamicrobial source tracking
study wasconductedby NJDEB identify pollution sources impacting the upper Navesink
Rver. Extensive watesamplingwasconducted and analyzed in order to identify potential
causes of nonpoint sourd@ps)pollution. Intheir report published in 2008, the NJDEP
suggestedhat stormwater discharges and faigj infrastructure werehe most likely sources
and that several sampled areas contained human source bact@rieMDL for total coliform
bacteriafor shellfishingvasapproved by the EPA in September 2006 and adopted into the
Monmouth County Water Quality Management Plan in October 2011.

! Water Environment Research Foundation (WEG&hine Scent and Microbial Source Tracking in SantaBarb
California 2011 ,available at https://www.santabarbaraca.gov/civicax/filebank/blobdload.aspx?BlobID=16725
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In February 2016he NJDERnNalized a downgradef 5657 acres of the Navesink River to a
oProhibited shellfishingclassification. Ae riveris alsompaired for swimming and other direct
contactactivities, especially after rainfallheseclearly indicate thathe water quality in the
river issignificantlydeterioratingday by day This adverselynpacisthe health of theriver
ecosystemits aquatic biota as well as the economy and health of humans utilize the river
for fishing and recreation

In earlyspring2016,Clean Ocean Action (CO#gan spearheading a collaborative effort called
Gwl f 6 BS T B NI Belphngryvé thawater quality of the Navesink River by
collaborating withthe municipalities along the river, the NJDEP, puallicparticipation In

June 2016 COA released a regddcumenting the deterioration of water quality in thiever,

and identified potential sourceof pathogen pollutior?: This report was released at the first of
several ongoing public meetings designed to engage and educate the comm@@ invited
ECSo join the collaboration in order to helwith its rapid and coseffective humarsource
pathogen pollution tracking methodsing canines

A preliminary assessment of tloerrent presence of human
sewage sources of pathogens in the rivesweanducted by
COA and ECS in early June 2016. Oip&ted water samples
during dry weather conditionduring the month of June 2016
from different locationsof the riverthat were previously
identified by the NJDEP aseasof concern Eight of these
collected samples werghipped to ECS faff-site canine scent
testingfor the presence of human sewaged { KA LJ | Y
test). These samplewereindividuallyscent tested by two ECS
canines, Sable and LogaBoth canines alerted tthe presence
of human sewage in five of the eight sampM#ater samples  Figure 1: Sable scent testing a
were also collected simultaneously Byitgers University COA Ship and Sniff sample
School of Engineerirgr g-PCRstudies to investigate human

specific fecal bimolecular markers Samples were collectefitst during dry weather, then later
in the day during a rain eveftain amountmeasured afn @ patvieémonitoring station nearl)y
Both dry weather and wet weather samples were analyzed in the Rutgers lab study.

The NJDEP conducted a new assessment aftdetsations of concern in the Navesink by
collecting and analyzing water samples on June 5, July 7, and July 18e20d@&ively The
sampling included dry weather conditions during varying tide cycles and two rain conditions
during varying flush timings.

% Clean Ocean ActioRathogen Pollution in the Navesink Rijvéune 2016available at
https://www.cleanoceanaction.org/fileadmin/editor_group2/Beach Sweeps/COA Navesink Report FINAL__ 1 .p
df
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Water sample testing results from ECS, Rutgers, and NJDEP were shared with each other upon
completion, then shared with theaVvesink River communities at a Rally for the Navesink
meeting on August 11, 2016.

Based on an analysis of the combined results, COA and ECS determined prioritgrareas
additionalcanine investigatiofior source tracking of humasewagecontamination ofthe

Navesink Riveduring the week oSeptember 19, 2016 COA and ECS decided to implement

the standard protocols of using two canines to investigate each area in tandem, starting at
stormwater outfall and water body discharge areas during low tidevaoiking upstream

through those systems, and consulting stormwater and sewer maps to guide the investigations.
The Navesink communities of Red Bank, Fair Haven, and Middletown, where the priority areas
of concern were locatedagreedto assistwith the investigationefforts by providing personngl
stormwater and sewer mapsnd other resources The NJDE&Ryreedto assist by collecting

water samples at key sites and conferring with the COA, ECS, and community personnel during
the canine source tracking invé&gation.

ECS cowners Karen and Scott Reynolds conducted the September investigai@asine

handlers withtheir EC®anines Sabland Loganwho have been investigating human sewage
pollution across the country sin@009,and Remiwho completecher canine certification with

ECS in Spring 2016cott handled Sable and Karen alternated handling Logan and Remi,
therefore only two of the three canines conducted investigations in tandem at any point in

time. Sable alerts to the presence of human sg® by barking. Logan and Remi alert by

sitting. Typically, Logan is able to detect and alert to the presence of human sewage at very low
levels, such as would occur long distances from the source, at high dilution rates, or in areas of
previous contamiation that are currently dry. Sable typically alerts to the presence of human
aSgl3S 6KSYy (GKS a2dz2NOS Aa Of2aSNJ 2NJ Y2NB 02y O
studied, but appear to be somewhere between those of LoganSatle.

Red Bank Held InvestigationResults

September 19

ECS workedith COA, NJDEP, Red BBokoughofficials,and Red Bank Public Utilities

personnel toconduct field investigations key areas of Red Ban&tormwater and sewer

system maps were provided biye BoroughoRed BankR- Ay 2F ®duné KIFR 2 00dzN
0STF2NBZ YR UKSNB g4I a [ Yie Sefdbed 70 iyestiatiomsbmc ¢ 2 F

The following areas of Red Bank were investigated:

1. Marine ParkAreac In the June Ship and Sniff tegji ECS canines alertéal the
presence of human sewagearwater sampldsample COA 4pllectedfrom the riverat
the stormwater outfall (outfall 14 on stormwater map provided by Red Bahi)e end
of Wharf Avenue On Sefember 19, investigations beg at low tidein the parking lot
at theend of Wharf AvenueThe caninemvestigatedthe stormwater systenupstream
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of outfall 14 They determined that some branches of thq
stormwater system were not a source of human sewage
pollution by not alerting atatch basins or manholes in
those branchesThe locations where the canines alerted [s
to the presence of humasewagecontaminationare
listed below Red Bank stormwater map numbease
useo:
a. Catch basiM nearthe corner of Wharf Avenue
and Union Street.
b. Manhole36 atthe corner of Mechanic Street and
Globe Court.
c. Manhole44on Wallace Stredbetween Mount
Street andBroad Street.

. Maple Cove Areg In the June Ship and Sniff testing, EC Figure 2: Scott & Sable
canines alertedo the presence of human sewage ina  checkingeatch basin in Red
water sample collected from the river tite end of Maple Bankwith Remi looking on
Avenue(sample COA 3PCR malysis ofawater sample ~ Sept 19

from this areaon June 8whichwas simultaneouslgollected by Rutgers University
(sample COA 1@Jso indicated the presence of human source bacteria markers.
Additionally, antibiotic resistance analysis (ARA) of dry aneweetther samples
collected by NJDEP in June and Julyiatioated human source bacteria markers.

On September 13;anineinvestigations begaat low tideat the end ofMaple Avenue
The caninemvestigatedthe stormwater system that outfalls to the river at Maple Cove.
They determined that some branchestbé stormwater system were not a source of
human sewage pollutioby not alerting atatch basins or manholes in those branches.
The canines alerted on other branches of the stormwater system, indicating the
presence of human sewagelhe locations wheréhe caninesalerted to the presence of
human fecaktontamination are listed belofRed Bank stormwater map numberse
usedq:
a. The first catch basi(not marked onRed Bank stormwater mappstream of the
stormwater outfall to the riverat the end of Mapé Avenue.
b. A catch basiinot marked onRed Bank stormwater maph the west side of
Maple Avenue in front of theorporate building.
c. Catch basinl41 onthe corner of Maple Avenue anddnt Street, next to
Chipotle restaurant.

. Oyster Pointand HubbardsBridge Area¢ Analysis of water samples collected at Oyster
Point by the NJDEP in June and July indicated human source bacteria ménkers.
September 19, investigations begahlow tidein the areanorth of the intersection of
Riverside Avenue ari8ridge Avenue The canines checked catch basins and manholes
in the area and did not alert @ny of these locationslnvestigations continued at the
shoreline of therivewS a & 2 ¥ / 2 2ThiSIdcRansvhekekthie eabineslerted
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to the presence of tman fecal contamination are listed beld®Red Banlktormwater
mapnumbers are used)

a. Outfall 1, which was broken and deteriorated.

b. One canine alerted along the banks of the river south of outfalDdtfall 2 is
located nearby but was not accessible.

c. Cutfall 3 at Hibbards Bidge and Front Street. gPCR analysis of a sample
collected by Rutgers University during a rain evamjune8 (COA 11) indicated
human source bacteria markers at this locatibluman indicators were also
detected by NJDEP in Junedaluly using multiple antibiotic resistance analysis.

September 22

During wet weather investigationsuch aghe September 1Zaninescenttestingin Red Bank,
a higher levebf human sewageontaminationin many areas oftormwater systemss
common. This happens as runoff from both urban and rareas flushesewage discharges
from leaking sewer pipes, faulty septic systemusd other sourcethrough thestormwater
system During wet weather investigations, ECS canines af&y to the presence of hman
sewage in more areas eformwater systersthan in dry weather investigatiordue to this
runoff effect.

COA, ECS, NJDEP, and Red Bank personnjgime
reviewed theresults of the September 19 N
wet weather investigation and determined
that a follow up investigation during dry
weather would be beneficial to confirm the
previous results and continue with source
tracking in additional areas. The follow up
investigationwasconducted on September
22, which was approximately 36 hours after
the September 19 rain evenStormwater
and sewersystem maps were provided by
the Borough oRed BankFor consistencin
comparing scent testing resujtsanines Figure 3: NJDEP and Red Bank personnel collect a sa
Sable and Logan worked in the morning ancfrom a manholén Red Bank Se@2

Sable and Remi worked in the afternoon

September 22as they had during the September 19 investigations.

The following areas of Red Bank wagaininvestigated:

1. Marine Park Area; Sable and Logan began scéastingat the intersection of
Mechanic Street and Globe Court anmtbvedalong the stormwatesystem and its
branches in that areaResults of the investigations were as follows

a. Both canines alerted ahanhole36 at Mechanic Street and Globe Court, which
was also an alert location on Septemié.



b. Loganalerted atthe manhole(not markedon the Red Bank stormwater mapij
Wallace Street in front of 23 Wallace Street parkigentranceon the West
sideof the building. Sable did not alert at this location

c. Logan alerted amanhole53in front of 19 Hudson Avenue near the intersection
of Canal Street. Sable did not alert at this location.

d. Both canines alerted ahanhole91 on the corner of ElIm Place and Hudson
Avenue.

e. Logan alertedtatch basis 97 an®8 at the intersection of Branch Avenue and
Harding Roadandcatch basiri1lat Harding Road and Hudson Avenue. Sable
did not alert at these locations.

f. Logan alerted atach basinl22on the corner of Elm Place and Horace Place, on
the corner next to the green mailbox. Sable did not alert at this locationthBo
canines did not alert atatch basirL190on the opposite corner.

g. Both canines alerted ahanhole93 at EIm Plae and Hudson Avenue. NJDEP
collected a water sample at this location. ECS recommended they use optical
brightener tests orthis sample anés many samples as possible to help
determine if the canines were alerting on greywater components instead of fecal
components of a sanitary discharge.

h. Neither canine alerted on a water sarepiollected by the NJDEPattfall 14 at
the end of Wharf Avenue

2. Maple CoveArea¢ Sable and Logan began scéestingat the North end of Maple
Avenueat the riverat low tide and movedalong the stormwater system and its
branches in that area. Results of the investigations were as follows:

a. Neither canine alerted oa water sample collected atutfall 11 at the end of
Maple Avenue.

b. Neither canine alerted at the catch basin thre West side oMaple Avenue in
front of the corporate building where they had both alerted on September 19.
Based on existing@mwater maps for the area, it appeared that this catch
basin may not be connected to the rest of the system, and may geéso
miscellaneous runoff from upstream (catbhsin 141) during wet weather
events. Due to the absence of continuous contamination at this location, the
canines may not detect and alert to any scent during dry weather as observed on
September 22.

c. Both cannes alertedat catch basin 14 &t the corner of Maple Avenue and Front
Street, where they also alerteghrlieron September 19. This catch basin only
collects street runoff from the arearlo investigate whether it was possible that
sewage leakage from a nearby structure was being carried into the street runoff
during the September 19 rain event, the canines were walkestfrom catch
basin 14J1along Front Seetto check fo any sewagecent. At the endof the
Rite Aid store near the corner of Front Street and Pearl Street, Logan alerted on
a grass area along the wall of the building facing East, then again on a grass area
on the opposite side of that end of the building, facing Westvas noted tha
the two lateral lines (47 and 47A on the Red Bank sanitary sewer map) are in this
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area and arunknownsewer line structure south from the intersection of Front
Street and Pearl Street.

Note: While driving
through Red Ban&nd
passing the corner of
Maple Avenue and Front
Street on September 23,
Kaen and Scott Reynolds
noticed that the 7 Eleven
store across the street

: 2 ; from catch basin 141
Figure 4: Sewer or drain line repair on Sept&37 Eleen appeaed to be in the
across the street from CB 141 process of having either a
sewer or drain pipe being servicddring that time TheserviceLINE @A RS NI &
vehicles were parked nearby in the lott was observed that the parking lot was
dug up, and thevater from the trenchwasflowing downthe parking lot tathe
street. It was noted that a lateral ling#68 on the Red Bank sanitary sewer map)
runs through the parking lot it location toa sewer manholenext to catch
basin 141. tlis possible that the leakageom the lateral lineseeps into catch
basin 141 and is flushed througlring rain events.

3. Oyster Point and Hubbards Bridge Are&gable and Logan began scégstingat the
Birravino restaurant parking lot on Riverside Avenue ne&igB Avenue and moved
along the stormwatesystem and its branches in that area. Results of the investigations
were as follows:

a. Logan alerted at a catch basin in the restaurant parking lot. Sable did not alert at
this location.

b. Neither canine alerted at a catch basin numbered 1059 at Browee Riad
Bridge Avenue.

c. Logan alerted at a catch basin numbered 1058 on Brower Place next to the dry
Of SI ySNA ® ¢CKSNB s6Fa Iy |LIWNREAYIGStEE o
the catch basin. The catch basin was ddgble did not alert at this locat.

d. Logan alerted at catch basimext to the restaurant at Front Street and Bridge
Avenue. Sable did not alert at this location.

e. Logan alerted at a catch basin at Front Street and Rector Place. Sable did not
alert at this location.

f. Neither canine aledd at low tide at outfall 3 to the river where Hubbards Bridge
crosses over the Navesink River. Both canines had alerted at this same location
during wet weather investigations on September ¥% in the Maple cove site,
dry weather and wet weather contithns appear to influence the scent testing
result in this outfall also.



4. Swimming River Outfallg Investigationof some of the
stormwateroutfalls to theSwinming Riveupstream of
Hubbards Bridge were conductedResults of the
investigations were as follows:

a.

5. {02

{ OK
GdKS

Neither canine aleéed at outfall4 at the West end of

Locust Avenue or two catch basifZgsand 3)n the

street above the outfall.

Neither canine alged at the outfallat the West end

of Bank Street.

Sable, the only canine able ti@averse with his

handler tooutfall 6 in the difficult terrain(steep hill,

heavy vegetationat the West end of Drs James

Parker Boulevard, did not aleat the outfall.

In the June Ship and Sniff testing, ECS canines aler§

to the presence of human sewage in a water sample

collected from the Swimming River just upstreaf  Figure 5:Sable swims in the

the outfall at the end Chapin Avenue, near where ~ SWimming River at the end

Newman Springs Road crosses dwerriver (sample Locust Ave Sept 22 after n
alerting at this site

COA 8) On September 22,0gan alerted on the

water at the banks of the river acros®in the nursing home at thend of

Chapin Avenue and at a catch basin on the bank above it. There was extensive

stormwater erosion at the site, and tall pipe 25Amay have existed at some

point in time, but it was no longer visible. Sable did not alert at this location.

Logan invesgjated and alerted at an area of dumpstarsshtrolleys, and other

containers in the parking Idiehind thenursinghome, across the street from the

outfall area. There was no visible sign of a human sewage contamination source

in this area. Standing water was seen around the various containetsch may

indicate that those containers have been rinsed or wasteid the ground

there. [ 231 Yy Q& I f S NI de@@eatrsiiem WwaShing, N itvis alsK S

possible that the dumpsters and other damers may contain human waste that

is also being washed aufThe direction of flow of the water may carry it through

the parking lot andnto the catch basin discharging the river across the street

NYglF GSNI {@aidSyY | Ll GcNBestigatichFwere CoikdiGed dnS NI &
the stormwater system that connects an eastern section of Red Bank to an outfall in
SchwenE NDa t 2yR Ay CIFANI | | @Sy o CKA& oI a

GSY1TSNRa t2yR YR {KALILISSa t2yR | NBI

A02NXgol GSN) aeadsSy 2y (TKSollddup it aA RS

investigations began onafrison Avenue between Mechanic Street andridn Street
and movedalong the stormwater system and its branches in that area. Results of the
investigations were as follows:

a.

Both canines alerted strongly at manhdlen Harrison Avenue between
Mechanic Street antMarion Street. There was flowing watand a strong
sanitaryodor.
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b. Sable did not alert at thenanhole (not marked on Red Bank map)Harrison
Avenue at Marion Street, and Remi did not initially alert, pave a hesitant
alert after a few momentsNo odor was noticetty personneht this manhole
but may have been able to be detected by Remi througfi@aiing through the
stormwater systenfrom manhole 7

c. Both canines alerted at a catch basin numbered @&4ch basin 13 on Red Bank
map)next to the tennis courts and across the street from 44 Marion Courts.
There was flowing water and a strong sanitary odor.

d. Neither canine alerted at the ¢
catch basimumbered 261 (catch
basin14 on Red Bank map)
upstream in the stormwater system
on Marion Street. There was less
water flow. The catch basin depth,
which is actually a drop inlet to the
main stormwater line, is§ Q RS
The adjacent satary line depth was |y
3nQ RSSLIE IyR (0K$ o™ = -
sanitary line and debris in the Figure 6: Shallow sanitary manhole on Maric
channel, with potential blockage. Street Sept 22
The sanitary infrastructure in this area appeared to be very old, with sinking
manholes, and settling, erosion, and cracking naide along the pavement
above the infrastructure. There may be sanitary line leakage between catch
basin 264 and 26Wwhich is seeping into the stormwater line below it.

e. Neither canine alerted on catch badii at the end of Marlin Place off of
Mechanic Seet. There didhot seem to be any undergrouridfrastructureat
this location,and the catch basin was dry.

f. Neither canine alerted at catch basiB at the intersection of Marion Street and
Worthley Street. A resident at a houatthat intersection stéed that the
stormwater system consistently backs up into that catch basin and floods the
street during heavy rain.

Red Banl¢ Summary and Recommendations

Canine responses to each area investigatere mapped on Google Earth and analyzed along
with the stormwater and sewer infrastructure maps providedThe Borough oRed Bank to
determinewhere source tracking had either isolated or eliminated potential souréée
summary of these findings amdcommendations and canine result maps are provided below:

Marine Park Area

Canine source tracking of the human sewage contamination in the river at the stormwater

outfall 14 at Marine Park led2 dzii K G KNR dzZ3K GKS &A02NXNgl GaSNJ a2aidS
where Hudson Avenue, Branch Avenue, and Harding Road intersect. Investigations were not

able to continue past this area due to the myitrisdictional issues, the lack of the presence of
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a Monmouth County representativ@uring the investigationand the absence of infrastructure
maps begond the area. Recommendatioase as follows:

9 Itis recommended thaRed Bank and Monmouth Courtdificialscollaborate to share
sewer and stormwater infrastructure maps aresources andurther investigate the
stormwal SNJ ae@adSya G2 K Sarep &lamBtanchRveriu&ahd o p
Hudson Avenue, and East and West along Harding,Ro@dntinue source tracking
upstream in the stormwater system that flows from this area down Hudson to
Mechanic/Globe intersectioand to outfall 14 at the Navesink River

Maple Cove Area
The canine investigations helped to narroatgntial sources of human sewage contamination
at the stormwateroutfall 11 at the riverat the end of Maple Avenu® a small area. The
contaminationmay be due to leaking lateral liné®m the Chipotle restaurant and/or the 7
Eleven store at the corner of Front Street and Maple Aveand/or the Rite Aid building near
Front Street and Pearl Street. Thelischargesould be carried in runoff during rain events
into catch basin 14hext to Chipotle restaurant on Maple Avenuehich ultimatelyflows down
the stormwater system to outfalll. Recommendations are as follows
1 Investigate gossible faulty swerline along Front Street between Maple Avenue and
Pearl Streetand/or faultylateral lines from the buildinggarticularly at the locations
along the wall of the Rite Aid building alerted at by Logan.
1 Investigate whethefateralline 68from the 7 Eleverstore across the street fronsatch
basin 14Imay have beeheaking and wasubsequently repaired on September 23.

Oyster Pointand Hubbards Bridgé\rea

02 NJ

The canines alerted to the presence of human sewage contamination at outfalls 1 and 3 during

wet weather, bu when outfall 3 was investigated again during dry weather, there were no
alerts. Potentiakewagenputs to thestormwater system in this area woutdiginate either
from Bridge Avenue or placeast of Bridge Avenue. Canine investigations narrowed dben
most probablesource as originating from the Bge Avenue and Front Street areaheT
isolatedstormwater systenfrom thereflows directly to outfall 3and rain runofimay carry
sewage discharges down Bridge Street to catch basins that flow tolldutiaecommendations
are as follows
1 Investigate gossible faultysewerline andbor lateral linesat the Bridge Avenue and
Front Street area
1 Investigate gossible faulty sewer line and/or lateral lines on Bridge Avenue between
Riverside Avenue and FoStreet.

Swimming River Outfalls Area

The stormwater systems that outfall to the Swimming River at Locust A eutfall 4 on Red
Bank map)Bank Streefoutfall 5) and Drs James Parker Boulev@odtfalls 6 and 6Ayere
eliminated as potential sources btiman sewage contamination based ooalerts from the
canineswhen investigating these aread he catch basin/outfall at the end of Chapin Avenue
was a source of concern for greywater and/or human sewage dischxayaghe dumpster
area of the nursing home across the street. Recommendations are asdollow
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1 Follow up with the nursing home administrators to ensthat the facility follows
appropriate waste management practices for both contaminated human wastesks w
as general trash. This will elimindtee possibility othese wastedveing washed into
the Swimming River at the outfall on Chapin Avenue.

{G2NXVglF GSNI {2&a0GSY !1LJAUNBIY 2F {OKgSy]1SNRa t 2
Investigations of human sewage contamination in Shippees Pgrida { OKg Sy { SN a
Haven on September 20 led to follow up investigations of the stormwater and sewer systems
southwestof there in Red Bank. The canines isolated a probable broken sewer line on Marion
Street between Harrison Avenue and Worthldése8t. The sewer infrastructure was very old,
shallow, and appeared to be sinking under the road. It is likely that it has collapdad
leaking sewage intthe stormwater infrastructuréoelow it, which carries the sewage down the
stormwater system taHarrison Avenue, thentothet a4 2y WA GSNI w2l R (2 { Of
which drains to Shippees Pond, which discharges to the Navesink River. This is potentially a
fINBS YR LRISYyd &a2dz2NOS 2F KdzYly aSgl3asS O2yidl
and the Navesink River. Therefore it is recommended that further investigations be given high
priority. Recommendationare as follows
1 Investigate he sewer infrastructure on Marion Street between Harrison Avenue and
Worthley Streeffor a possible broken/leaking sewer line
1 Investigate he stormwater infrastructure on Marion Street between Harrison Avenue
and Worthley Streetor infiltration of sewer discharges and fpossiblebroken lines
causing malfuntion of stormwater runoff fne upstream.

N
<SS
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Fair Haven Field Investigations Results

September 20

ECSvorkedwith COA, NJDEP, and Fair Haven personregrtduct field investigations key

areas of Fair HaverA representativdrom Monmouth County joined the efforts for part of the

day. Stormwater and sewesystem maps were provided by Fair Havén. N* Ay S@Sy i 27
had occurred the day before, but most of the water appeared to have flushed through the
stormwater system in Fair Haveiihe following areas of Fair Haven were investigated:

1. Fourth Creeland McCarter Pond Arealn the June Ship ar@niff testing, ECS canines
alerted to the presence of human sewage in a water sample colleobed the Navesink
Rver at the end of Battin Road, where Fourth Crdekins to the rivesample COA 6).
On September 20, investigations begarow tideat the end of Battin RoaWhere
Fourth Creek drains to the Navesinkd® and movedilong the stormwater system and
its branches in that area. Results of the investigations were as follows:

a. Both canines investigated :
accessible parts of Fourth Creek [k
at low tide. Logan alerted at two [
locationsin Fourth Creek The
first location was at the bank of
the creek directly belowhere
boats are stored on the hill in
the River R& sailing club area.
The second location was at the
tip of landsouth of the sailing
club where Fourth Creek appears
to divide into two branches, with
separate drainages to the river.
Sable did not alert at these
locations. There was a portable
toilet near the boat storage area
but it appeared to have been well maintained.

b. Both canines alerted at the driveway of 715 River Road where Fourth Creek
crosses under the driveway. Sable investigated the creek to the North of this
location and alerted on a bken old clay pipe on the West side of the creek.

c. Both canines alerted at a PVC pipe in Fourth Creek next to the parking lot of The
Commons at 740 River Road. The pipe was connected to a catch basin in the
parking lot at the bank of the creek, and botimazes alerted at the catch basin.
There was greyish looking water in the catch basin but not enough to sample.
Logan investigated and alerted at a nearby trash dumpster with greyish water
and grease stainground it that appeared to have flowed downhiito the catch
basin. The canine alerts at the pipe and catch basin may be due to the presence

Figure 7: Scott/Sable and Karen/Logan
investigating Fourth Creelt low tide Sept 20
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of greywater components leaking from the dumpster. Sable investigated the
creek immediately upstream of The Commons and did not alert.

d. Logan alerted at the cek where the driveway to a sanitary pump station
crosses it upstream of The Commons. Sable did not alert at this location. The
next stormwater system outfall to the creek upstream of this location was
inaccessible for investigation.

e. Both canines alertedt manhole FHFGBon 3¢ Street near the Knights of
Columbus building at the corner of Fair Haven Road. There was water flow
coming in the manhole from two directions. One was flowing from McCarter
Pond, and the other was flowing from Fourth Creek. Neither canine alerted
alongthe banks of McCarter Pontkar the overflow outlet on the northwest
end, so investigations continued upstream along Fourth Creek.

f. Both canines alerted in an open channel of Fourth Creek behind a residence
upstream of the Knights of Columbus building.

g. Both canines alerted atatch basins F2 and FFB onboth sides of the creek
crossing on Hendrickson Place.

h. Both canines alerted atatch basins F4 and Fkb atthe creek crossing on
McCarter Avenue.

i. The canines investigated the creleéd in the Fair Haven FieddNatural Area
from where it originates at Dury Pond. Logan alertedthe east side of the
creekbeddownstream of the .
pond. He investigate the
ground above the east side of
creek bed, both north and
south of the alert site and
alerted along the grounth a
straight linein a defined area
from nearwhere a small
bridge crosses the creek
southto near where a
marked sanitary manhole is

located A review of the Figure 8: Logan alerts on the ground above tt

sewer line map in that area sewerline in Fair Haven Field Natural Area
showed that Logahad Sept 20

alerted on the ground directly over the sewer lifietween 290 and 29&n Fair
Haven sewer line mapyvhich indicates a potential sewkne leakat that

location Sable investigated the creek downstream of this location and alerted in
several locations.

2. Hance Road Areg Investigations begaat outfall FHNR3o the Navesink River at the
end of Hance Roaand movedalong the stormwatesystem and its branches in that
area. Results of the investigations were as follows:

a. Neither canine alerted at the outfall to the river.
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b. Logan alerted at twaatch basingFHNR2 and FHNR3) on Hance Road and
Cooney TerraceSable did not alert dhis location.

c. Logan alerted at two catch basins on Hance Road in front of residences at 23 and
26 and two catch basins on Hance Road in front of 36 and 39. There appeared to
be some sort of bubbles or foam in the catch basin at 36. Sable did noaalert
these locations.

d. Logan alerted at a catch basin on Hance Road in front of a residence at 40. It
appeared that a sanitary lateral line had been repaired in the road there. Sable
did not alert at this location.

e. Logan alerted at manholEHNR3L2 on Hance in front of a residence at 55. Sable
did not alert at this location.

f. Logan alerted at a catch basin at the intersection of Hance Road and Briarwood
Road. Sable did not alert at this locatiorhestormwater systenon Briarwood
Road andetween Briawood Road andRiver Roadould not beinvestigated due
to an interruption in efforts by a television crew.

g. Neither canine alegd on manholes or catch basinsush of River Road to
Forman Street.

h. Neither caninegave an aleralong Cooney Terrace between Hance Road and
Grange Avenue, where a strong sanitary scent was detexaéderby COA and
ECS personnel durirggShip and Sniff follow up site visit on June 29, 2016.

3.{KALILISSE t 2y R | yfntHe QukesSBiy dhShifIestingt BES €anines
alerted strongly to the presence of human sewage in a water sample collected from
Shippees Pond (sample COA 5). On September 20, investigations began at the
{OKgSY{SNRAE t2yR &LAff ¢l andmgveddokidthe{ 2 dzi K a AR
stormwater system and its branches in that area. Results of the investigations were as
follows:

a. Both canines alerted on a water sample
collected ly the NJDEP at the spillway and
alerted at the spillway itself. ;

b.tKS {OKgSYy|1SNRa t2YyR
Shippees Pond, which flows to the NavesinkjEss
River. The canines investigated a portion of
the Shippees Pond shoreline from the back
yard of a residenceear the end of Laury
Drive, near the Laury Drive outfall and
alerted at that location. It was not possible
to access Shippees Pond from any other

locations.
c. Both caninesilerted at the culvert on the Figure 9: COA, NJDEP, and Fair
north side of River Road that drains to Haven personnel inspect the spillw

{ OK ¢ Sy InéthiBhippeesPond. The 2t Schwenkers Porisept 20

water in the culvert appeared to have an almost gelatinous film on the surface.
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d. Neither canine alerted at catch basiosmanholes on the ast side of
{ OKg Sy 1 S NDhestnutSyeRat ¥ $treet, 2° Street, Poplar Avenuand
at the intersection of Poplar Avenue and Cypress Court.

e. Sable walked along the bed¥ (1 KS ( NRA 06 dzii | NBo thé $utHaK 6 Sy { S|
investigated three outfalls to theibutary at Park Road and Cambridge Avenue.
The outfall in the center had watdlow. Sable did not alert on any of the
outfalls.

f. Sable investigated thieed of the tributarythat crosses on Forrest Avenueush of
Beekman Place and did not alert. Neither canine alerted at the manhole on the
Forrest Avenue at this location.

g. Remi aleted at two catch basinfFHSC4 and FHSC2) at the rortheast corner
of Schwenker Placabove the headwall. Sable alerted strongly several times
pointing his noséowardsthe headwall. Black staining was noticeable in the
water in the catch basin and the invert of the pipe.

h. Both canines alerted on catch basiklSCR with the outlet on the outside of the
curve at Forrest Avenue and Glen Place. Remi alerted at catchA}SIDB on
the inside of the curve, and neither canine alerted at an additi@a#ch basin at
the curve.

i. Remi investigate@nd alerted atatch basirFHSCI1-4 on the south side ofRiver
Roady ST NJ { OK ¢ S gcto$s NP street fdnyTyRah Drive There was
water flowing very fast and high in the catch bas8ablewas not avdable to
investigate at this site.

Fair Havergy Summary and Recommendations

Canine responses to each area investigated were mapped on Google Earth and analyzed along
with the stormwater and sewer infrastructure maps provided by Fair Haven to determine

where source tracking had either isolated or eliminated potential sources.stmenary of

these findings and recommendations and canine result maps are provided below:

Fourth Creeland McCarter Pond Area
Thecanine investigations led tootential sewer line leakn the Fair Haven Fields Natural Area
asthe probable source of human sewage contaminatiba canines were alerting tall along
the Fourth Creekributary downstreamo the discharge area to the Navesinikét. They did
not alert at the northwest end ofMcCarter Pondavhere it drains to the stormwiar system that
flowsto Fourth Creek, therefore eliminating McCarter Pond as a contamination source
Recommendations are as follows
1 Investigate a possible sewer line leak in Fair Haven Fields Natural Area between 290 and
291 on Fair Haven sewer line maphe consistent and strong canine alerts from this
area all the way downstream to the Navesink River indicate that the leakage is likely
significant and therefore should be given high priority for follow up investigation.
1 Follow up with owners of The Conons at 740 River Road to ensure that detergents
and/or fats/oils/grease are being properly disposed of and not leaking from the trash
dumpster sitein the parking lot downhill into Fourth Creek.
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Hance Road Area
The lack of canine alerts at the outfallttte Navesink River, followed by alerts only by Logan at
some catch basins and manholes upstream in the stormwater system between Cooney Terrace
and River Road may indicate that there was a previous faulty sewer line or lateral line in this
area that has ben repaired or still has a slight leak. A portion of Hance Road at house number
40 appeared to have been patched, indicating that a lateral line may have been repaired there.
This does not seem to be a high priority area for further investigation. Reemaations are
as follows:
1 If high bacteria levels and human source markers are foundumgwvater sampling at
the stormwater discharge at the end of Hance Rdhd,stormwater and sewer systems
on Lewis Point Road, Briarwood Road, and from Briarwoed RoRiver Road must be
investigata for possible leakage and dischaig® the river.

{KALJIISSa t2yR FYR {OKgSYy]1SNRa t2yR

The canines indicated the presence of human sewage contamination in both Shippees Pond and

{ OK ¢ Ss/Pprisidiigestingontamindion & 2 dzZNOS & dzZLJA G NB I Y Thdydid OKg Sy |
not alert atthe stormwater system on theast side of the pondThe two branches to the

upstream tributary to the pond were investigated and eliminated as sources. The canines

alerted to two catchbasin locations (FHSQ4and FHSG2) on the wet side of thepond. One
locatonwasontheAa NI KSF aid O2NJY SN 2F { OKgSY{1SNItfl OSs ¢
Pond. The other location was the corner of Glen Place and Forrest A{eatale basin FEC1

2), which drains directly to the upstream tributary to the pond before it splits to the two

branches.

Rem investigatedand derted atcatch basirFHSC1-4 on the uth side of River Road, across

the street from Tyson Drive, which flows to Schwegkér t 2 y R ® ¢KS OFGOK ol a
another stormwater system that originates in Red Bamke investigation team was not able to

source trackhe stormwater system upstreamf this catch basin across Lake Avenue to

Harrison Avenue because of a nicipal boundary with Red B&in that area. However, during

canine investigations of Red Bank on SeptembenZ®)ssible leaking sewer limna Marion

Street between Harrison Avenue and Worthley Stiwas found. This is@obable source of
contaminatian of the stormwater system flowing from there to the catch basin on River Road

YSEG (2 {OKsSY{1SNR&E t2yRI 6KAOK RNIAya (G2 {KA

Recommendations are as follows:

1 Investigate the sewer line and lateral lines from Schikex Place to Forrest Avenue and
on Forrest Avenue from the corner of Beekman Place to Lake Avenue. It is possible that
there is a leak on these lines discharging to the stormwater system where the canines
alerted on Schwenker Place and the corner of Gllace and Forrest Avenue.

1 It has been recommended fBhe Borough oRed Bank that they conduct futh
investigations of the possible leaking sewer line on Marion Stréée results of the
investigation and any remediation efforts sholid shared withFair Haven, sce the
downstream end of thastormwater system flows through Fair Hauvterthe river.

18



Middletown - Field Invesigation Results

September 23

ECS workedith COA, NJDEP, and Middletown personn&dieduct field investigations key
areas of Middletown. The representative from Monmouth County that assisted with
investigations for part of the day in Fair Haven on 8ejiier 22 was preserior the

Middletown investigations A representativdrom U.S EPA Region 2 was also pness®

observe investigations in MiddletowrMaps showing areas with sewer and septic systems and
stormwater outfalls were provided by Middletown, bubstormwater orsewersystemmaps

were provided This was a dry weather investigatiomhe following aeas of Middletownwere
investigated:

1. McClees CrdeArea- In the June Ship and Sniff testing, one of the two ECS canines
alerted to the presence of human sewage in a water sample collected at the outlet of
McClees Creek into the Navesink River (samplke ©O On September 23able and
Remi began scerestinginvestigationsat low tide atMcClees Creek at the Navesink
River Road crossing and moved upstream along the creek. Results of the investigations
were as follows:

a. Both canines alerted on a watearsple collected from thenain branch of the
creekby the NJDEP at the Navesink River Road croasihtpken to a lower
traffic area on Cooper Road for scent testifnalysis ofvater sampls
collectedfrom the creek at the Navesink River Road croskinButgers
University (sample COA 12) during the Ship and Sniff sanguidigy the NJDEP
in June and July indicated human source bacteria markers. Additional sampling
by the NJDEP during the rain event on September 19 also showed very high fecal
bacteriacounts.

b. Both canines alerted on a water sample colledigdhe NJDEffom the main
branch ofthe creek at Cooper Road. Sable also alerted on the creek from the
bridge above it at this locationAnalysis of a water samptmllectedby the
NJDEP in Juraand July indicated human source bacteria markers at this location.

c. Sable arted at the box culvert athe mainbranch of thecreek crossing at
Whipporwill Valley Road. Remi alerted at the headwall on the upstream side but
did not alert on the downstrearside.

d. Both canines displayed excited, agitated
behavior and alerted very strongly at an =
old concretetrenchstructure atthe
southwest end of Haskell Pond (GPS
49.385745;74.069199) on Whipporwill
Valley Roa@long the mairbranch of the
creek There was a lot of very dark
organic material in the trench, and some
of the investigation personnel identified a
sanitarylike smell. Information provided
by a resident of the propertwas that an Figure 10:Haskell Pond
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old ice house had been at that kton, and the concrete structures were part of
its foundation. Neither canine alerted at theositheast side of Haskell Rd

along the bank. Due to property access issues, tréhrside of the pond and

the creek that drains to it othe west sidecouldnot beinvestigated.

e. Both canines alerted on the downstream end of thainbranch of thecreek
crossing at Chapel Hill Road and Whipporwill V&llegd. Neither canine alerted
at an inlet coming in from catch basins at Whipporwill Valley Road. Water was
flowing from the outlet pipe at the creek. Neither canine alerted at the
upstream catch basin.

f. Remi alerted at a catch basin at theinbranch of thecreek at the end of Tilton
Place. The outfall to the creek was dry and neither canine alerted orredle& c
itself. Neither canine alerted #he threecatch basins upstream in the
stormwater system on Tilton Place.

g. Neither canime alerted at the outfall to the maihranch of thecreekand three
catch basinait the end of Farm Road

h. Neither canne alertedon theeast branch othe creek where it crosses the
driveway to Lancaster Farms.

i. Neither canine aléed on aneastbranch ofthe aeek wtere it crosses at Cooper
Road nor at thenorth end of the ast branchat a pond beside Presidential Path.
It was noted that the stormwatedetention areabetween the road and the pond
was faling and in need of proper maintenaneed repair.

j. Sable alerted at theast branch of the creek where it crosses at Whipporwill
Vdley Road. Remi did not investigate this location.

k. Neither canine alerted at a shaributary of theeast branch of the main creek
crossing at Cooper Road that connects to the main branch between Cooper Road
and Navesink River Road.

I. Both canines alertedt atributary off the main branch of thereekwhere the
tributary crosses at the corner of Mohican Drive and Seneca Drive. This location
flows to Haskell Pond.

2. Shadow Lakérea- In the June Ship and =
Sniff testing, the ECS canines alerted to th§s
presence of human sewage in a water
sample collected from Shadow Lake at
Hubbard Avenue (sample COA 9). On
September 23, investigations began at the
Shadow Lake spillway at Hubbard Awen
and moved alongccessible outfalls to
upstream tributaries to the lakeResults of
the investigations were as follows:

a. Both canines alerted at the Shadow
Lake spillway. Figure 11:Sable and Remi investigate t
b. Both canines alerted dhe outfall Shadow Lake spillway Sept 23
to a tributaryon Michael Drive near Joyce lean
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c. Neither canine alerted at catch basins on Joyce Lane

d. Remi alerted at the tributargrossing on Ueland Road near Munch Road. Sable
did not alert at this location.

e. Neither canine alerted at the catch basins on Munch Road.

Neither canine alerted at th&ibutary crossing on Buchanan Boulevard between

Michael Drive and Ueland Road.

—

3. Unnamed Tributary East dPoricy Brook; Investigationsvere conducted athe area
east of the brookwvhere an unnamedributary flows to the Navesink River. Results of
the investigations were as follows:

a. Neither canine alerted at catch basins on Roosevelt Circle.
b. Sable alerted at the unnamed tributary crossing at Navesink River Road near
Lakeshore Drive. Remi did not alert at this location.

4. Green Pond Areg Investigations were
conducted in the Green Pond area
where a tributary flows to the Navesink
River. The pond was covered with
algae. Results of the investigations
were as follows:

a. Neither caninealerted at catch
basins that drain tdhe pond on
Green Lake Drive.

b. Neither caninaalerted at the
manhole on Arthur Drive. Figure 12:Green Pond Sep82

c. Neither caninealerted at the catch basins on Grove Street.

Middletown ¢ Summary and Recommendations

The Townshipf Middletown did not providenaps of stormwateand sewer infrastructure.
While mapsof outfalls and sewered and septic araasre providedthe lack of stormwater and
sewer infrastructure mapping made source tracking difficult. It is recommended that if
Middletown does not have its stormwater and sewest®ms mapped, this should be done to
facilitate system maintenance and contamination source tracking.

Canine responses to each area investigated were mapped on Google Earth and analyzed along
with the mapsof outfalls and sewered and septic argasvidedby Middletown to determine

where source tracking had either isolated or eliminated potential sources. The summary of
these findings and recommendations and canine result maps are provided below:

McClees Creekrea

The canines indicated that human sewagpntamination ipresent inmanyportions of
McClees Creekncludingat Navesink River Road and Cooper Roadiauséveral of the
upstreamtributaries, andis being dischargefrom the creekto the Navesink River.
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