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In	 2018,	 the	 Newtown	 Creek

Alliance,	 in	 partnership	 with

LaGuardia	Community	College	and

the	 North	 Brooklyn	 Community

Boathouse,	 ran	 an	 extensive	water

quality	 sampling	 program,

collecting	over	4,000	points	of	data

from	 seven	 different	 locations	 on

Newtown	 Creek.	 This	 report

provides	details	on	the	parameters

that	 were	 tested	 for,	 overall	 and

specific	 trends	 that	were	observed

as	 well	 as	 methods	 for	 local

residents	 to	 advocate	 for	 and	help

improve	water	quality.	
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Introduction

Newtown	 Creek	 is	 a	 3.8	 miles	 waterway	 forming	 the	 western	 border

between	 the	 boroughs	 of	 Brooklyn	 and	 Queens	 in	 New	 York	 City.	 The

Creek	connects	to	the	East	River	and	is	part	of	the	larger	NY/NJ	Harbor

Estuary	 system	with	 a	 diurnal	 tidal	 range	 (two	 high	 tides	 and	 two	 low

tides	 per	 day)	 between	 3	 and	 6	 feet.	 The	 Creek	 has	 over	 11	 miles	 of

shoreline	and	includes	a	number	of	tributaries:	Whale	Creek,	Dutch	Kills,

Maspeth	Creek,	East	Branch	and	English	Kills.	

Newtown	Creek	is	well	known	for	its	pollution,	often	described	as	one	of

the	 most	 contaminated	 waterways	 in	 the	 county.	 The	 environmental

abuse	 of	 the	 Creek	 began	 in	 the	 1800s	 as	 surrounding	 marshes	 and

streams	were	filled-in	and	paved	over	in	creating	an	industrial	epicenter

that	 would	 help	 fuel	 the	 growth	 of	 the	 city,	 state	 and	 country.	 To

accompany	 maritime	 use	 the	 Creek	 was	 widened,	 deepened	 and

bulkheaded	 to	 accommodate	 larger	 ships	 and	 a	 growing	 need	 for

waterway	 transit;	 at	 one	 point	 it	 carried	 as	 much	 cargo	 as	 the	 entire

Mississippi	River.	

By	 1900,	 the	 Creek	 hosted	 fertilizer	 and	 glue	 factories,	 tanning	 works,

rendering	plants,	paint	 factories,	 lumberyards,	 ship	building	companies,

coal	 yards,	 sugar	 refineries,	 copper	 smelters,	 chemical	 plants,

manufactured	 gas	 plants	 and	 some	 of	 the	 first	modern	 oil	 refineries.	 A

majority	of	the	local	industries	either	dealt	in	waste	materials,	hazardous

chemicals	or	produced	toxic	by-products.	Given	the	scale	of	operations

and	 lack	 of	 strong	 environmental	 protection	 laws	 and	 enforcement	 in

early	 to	 mid	 20th	 century,	 a	 number	 of	 hazardous	 substances	 entered

local	 soils,	 groundwater	 and	 the	 Creek	 itself.	 	 To	make	matters	 worse,

Newtown	 Creek	 was	 also	 utilized	 as	 a	 dumping	 ground	 for	 untreated

sewage	 and	 contaminated	 runoff,	 a	 problem	 which	 still	 persists	 and

impacts	water	quality	to	this	day,	as	will	be	discussed	extensively	here.	In

2010,	 Newtown	 Creek	 was	 designated	 a	 federal	 Superfund	 site	 by	 the

United	States	Environmental	Protection	Agency	(EPA).	

Our	 water	 quality	 testing	 program	 is	 focused	 on	 biological	 issues	 and

does	not	 account	 for	 chemical	 contaminants	 present	within	 the	waters

and	 sediments	 of	 Newtown	 Creek.	 An	 extensive	 study	 of	 chemical

pollution,	 which	 can	 often	 be	 highly	 complicated,	 time	 consuming	 and

expensive	is	being	conducted	under	direction	of	the	EPA.	
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Combined	Sewer	Overflow	(CSO)

Nearly	 two	 thirds	 of	 New	 York	 City	 is	 serviced	 by	 a	 combined	 sewer

system	 where	 street	 drains	 -	 which	 collect	 rainwater	 runoff	 from

buildings,	streets	and	sidewalks	-	combine	with	the	sanitary	sewage	from

our	toilets,	sinks	and	showers.	When	originally	built	in	the	1800s	many	of

these	 combined	 sewer	 systems	 emptied	 directly	 into	 local	 waterways

without	 being	 treated	 or	 cleaned.	 Needless	 to	 say,	 NY	 Harbor	 soon

became	 incredibly	polluted	with	sewage,	bringing	great	harm	to	marine

wildlife	and	humans	alike.	Beginning	in	the	20th	century,	the	City	began

to	 build	 wastewater	 treatment	 plants	 to	 clean	 this	 combined	 sewage

before	it	was	discharged	into	the	surrounding	waterways	(	The	Newtown

Creek	 plant	 was	 built	 in	 1967	 and	 upgraded	 in	 2012).	 Today,	 the	 City

operates	 14	 wastewater	 treatment	 plants	 located	 throughout	 the	 five

boroughs.	As	a	 result,	water	quality	 in	NY	Harbor	 is	cleaner	 than	 it	has

been	in	over	100	years.

However,	a	major	problem	still	exists	with	our	sewage	infrastructure:	the

treatment	 plants	 can	 only	 clean	 so	 much	 water.	 When	 it	 rains,	 large

amounts	of	stormwater	run	off	our	buildings,	streets	and	sidewalks	and

into	the	drains	-	which	can	easily	overwhelm	the	entire	system.	Once	the

treatment	 plants	 hit	 capacity,	 the	 excessive	 combined	 sewage	 is

discharged,	completely	untreated,	 to	our	 local	waterways.	This	 is	called

Combined	Sewage	Overflow,	or	CSO.

NCQ-077	outfall	in	Maspeth	Creek.
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insert	map	and	photo

New	 York	 City	 has	 over	 450	 CSO	 outfalls,	 releasing	 over	 20	 billion	 of

gallons	 of	 untreated	 sewage	 each	 year.	 While	 a	 serious	 issue	 for	 the

entire	 City,	 certain	 waterways	 like	 Newtown	 Creek,	 suffer	 much	 more

from	 CSO	 due	 to	 two	main	 reasons:	 volume	 and	movement.	 Newtown

Creek	has	twenty-two	CSO	outfall	pipes	which	discharge	an	estimated	1.2

billion	gallons	per	year,	cumulative.	Over	90%	of	this	total	volume	comes

from	 just	 four	 major	 CSO	 pipes,	 each	 located	 at	 the	 very	 head	 of

tributaries	Dutch	Kills,	Maspeth	Creek,	East	Branch	and	English	Kills	(see

map	 above).	 The	 impacts	 of	 CSO	 in	 these	 locations	 are	 tremendous

because	 the	 water	 is	 more	 stagnant	 than	 other	 water	 bodies	 like	 the

Hudson	 or	 East	 River,	 where	 tidal	 currents	 are	 fast,	 constant	 and	 help

flush	 out	 pollutants.	Many	 of	 the	 parameters	we	 choose	 to	 examine	 in

our	study	are	directly	impacted	by	CSO.
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01	Pulaski	Bridge	is	where	the	North	Brooklyn	Boat	Club	is	located,	with

an	active	dock	and	a	fleet	of	small	boats,	 including	the	skiff	we	used	for

sampling	during	this	project.	This	site	is	0.5	miles	from	the	East	River	and

tidal	currents,	although	minor,	are	often	visible	from	the	dock.	

02	Apollo	Street	 lies	near	the	epicenter	of	the	 infamous	Greenpoint	Oil

Spill.	 There	 are	 three	 treatment	 systems	 that	 discharge	 clean

groundwater	 into	 the	 Creek,	 within	 400	 yards	 of	 Apollo	 street.	 This

location	is	on	the	main	channel,	and	currents	are	less	stagnant	than	many

of	the	tributaries.

03	Turning	Basin	is	the	widest	area	of	the	Creek	and	was	originally	part

of	 an	 extensive	 marsh	 surrounding	 Maspeth	 Creek.	 The	 basin	 was

created	 in	 the	 early	 20th	 century	when	Mussel	 Island	was	dredged	out

for	 navigational	 purposes	 and	 used	 as	 fill	 to	 connect	 Furman	 Island	 to

Queens.	Our	sampling	site	here	 is	2,000	feet	 from	CSO	NCQ-077	at	 the

head	of	Maspeth	Creek.
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03A	 Plank	 Road	 is	 a	 narrow	 portion	 of	 the	 Creek	 near	 the	 mouth	 of

English	Kills	and	East	Branch.	We	included	this	location	for	partial	testing

to	 focus	on	dissolved	oxygen	as	 the	next	phase	of	aeration	plans	began

operation	here	in	2018.	

04	East	Branch	is	a	small	tributary	with	poor	water	quality	due	to	a	long

distance	from	the	East	River	and	proximity	to	the	physically	largest	CSO

outfall	on	the	Creek,	NCB-083.	We	sampled	at	the	Northern	edge	of	the

Grand	Street	Bridge	abutment,	over	1,000	feet	from	the	CSO	outfall.

05	 English	 Kills	 is	 undoubtedly,	 one	 of	 the	 most	 polluted	 areas	 of

Newtown	Creek.	We	sampled	from	a	small	inlet	near	the	head	of	English

Kills,	a	full	3.5	miles	and	numerous	unnatural	right	angles	turns	from	the

East	 River.	 The	 impacts	 of	 stagnant	waters	 are	 compounded	 here	with

the	proximity	to	the	largest	CSO	in	the	Creek,	by	volume.	Our	sampling

site	 was	 located	 approximately	 150	 feet	 from	 an	 active	 aeration	 pipe,

which	typically	operates	continuously	from	May	through	September.	

06	 Dutch	 Kills	 Mouth	 was	 selected	 as	 a	 sampling	 location	 for	 its

positioning	 at	 the	 juncture	 of	 Dutch	 Kills	 and	 the	main	 channel	 of	 the

Creek.	It	is	located	across	from	the	Newtown	Creek	Nature	Walk	and	just

under	 a	mile	 from	 the	 East	 River.	Waters	 become	more	 stagnant	 going

into	Dutch	Kills,	but	anything	flowing	out	of	the	tributary	would	come	to

this	location.	

06a	Dutch	Kills	Montauk	Cutoff	and	06b	Dutch	Kills	LIE	Overpass	are

partial	 testing	 sites	 to	 better	 evaluate	 how	 water	 quality	 conditions

change	within	Dutch	 Kills.	 Although	 the	 tributary	 is	 only	 half	 a	mile	 in

length,	past	data	has	shown	a	large	distinction	in	water	quality	conditions

between	 the	mouth	and	 the	head.	There	 are	 a	handful	of	 smaller	CSOs

near	both	of	these	locations	and	we	believe	distance	from	the	East	River

and	narrow	points,	like	the	Borden	Avenue	Bridge,	reduce	circulation.

07	Dutch	Kills	Head	is	located	near	the	very	end	of	Dutch	Kills	and	a	few

hundred	 feet	 from	 CSO	 outfall	 BB-026.	 This	 site	 is	 a	 few	 blocks	 from

LaGuardia	Community	College	and	was	usually	 the	 last	 sampling	site	 in

our	 regular	 routes	 to	 allow	 for	 easy	 transport	 of	 the	 samples	 to	 the

environmental	 science	 lab.	 Past	 sampling	 has	 shown	 this	 as	 one	 of	 the

most	impacted	areas.	
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Rain

Combined	Sewer	Overflow	 is	 caused	when	excessive	 runoff	during	 rain

events	 overwhelms	 capacity	 at	 wastewater	 treatment	 plants.	 The

Newtown	Creek	Treatment	Plant	on	Greenpoint	Avenue,	the	largest	of	14

plants	within	NYC,	can	treat	around	700	million	gallons	a	day	during	wet

weather	 before	 CSO	 outfalls	 open	 up.	 However,	 in	 addition	 to	 rainfall

there	 are	 other	 factors	 that	 impact	 capacity	 within	 our	 sewer	 system.

NYC	residents	produce	greater	amounts	of	wastewater	at	different	times

of	day	-	early	morning	versus	 late	night	 -	 for	 instance.	Additionally	 the

intensity	 and	 duration	 of	 the	 storm	 and	 even	 tidal	 conditions	 can

influence	 when	 CSO	 actually	 occurs.	 Additionally,	 some	 CSO	 outfalls

trigger	more	frequently,	or	during	lighter	rain	events,	than	others.	All	of

which	 is	 to	 say	 that	 there	 is	 no	 direct	 correlation	 between	 how	much

rainfall	 triggers	 CSO	 and	 there	 are	 various	 estimates	 available,	 ranging

from	as	little	as	0.1”	of	rain	to	0.5”	inches.
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The	 entire	 drainage	 area	 for	 the	 Newtown	 Creek	 and	 Bowery	 Bay

wastewater	 treatment	 plants	 covers	 more	 than	 30,000	 acres	 in

Manhattan,	Brooklyn	and	Queens.	To	account	for	the	impact	of	localized

storms	 in	 creating	 CSO	 events	 we	 examined	 data	 from	 two	 different

weather	stations	close	to	Newtown	Creek:	the	NOAA	gauge	at	LaGuardia

Airport	 and	NCA's	 station	 at	 Kingsland	Wildflowers	 (pictured	 opposite).

We	 used	 the	 highest	 readings	 from	 these	 stations	 as	 a	 baseline	 for

establishing	 wet	 and	 dry	 weather	 days	 as	 an	 indicator	 of	 CSO	 release.

These	are	the	categories	and	criteria	used:

Dry	Weather:	 Less	than	0.3”	of	rain	three	days	prior	to	sampling.	

									 This	accounts	for	16	out	of	37	sampling	days.

Wet	Weather:	 More	than	0.3”	of	rain	three	days	prior	to	sampling.

											 This	accounts	for	21	out	of	37	sampling	days.

1	Day	Wet	Weather:	 A	subcategory	of	Wet	Weather	days.	

								 More	than	0.3”	one	day	prior	to	sampling.	

								 This	accounts	for	11	out	of	37	sampling	days.

Newtown	Creek	WWTP				CSO	drainage	for	Newtown	Creek				Bowery	Bay	WWTP			

Drainage	Areas
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Dissolved	Oxygen

Dissolved	oxygen	 (DO),	 the	amount	of	oxygen	present	 in	 the	water,	 is	a

key	 factor	 in	 determining	 the	 health	 of	 a	waterway	 and	 ability	 for	 fish,

crabs	 and	 other	 marine	 wildlife	 to	 survive.	 DO	 can	 be	 influenced	 by

multiple	 factors	 including	water	 temperature,	 nutrient	 pollution,	 depth

of	sampling	and	the	flow	of	water.	Warmer	water,	for	instance,	holds	less

oxygen.	As	discussed	later	on,	excessive	nutrients	can	fuel	algae	blooms

that	can	both	produce	massive	amounts	of	oxygen	as	well	as	decompose

and	 consume	 oxygen	 in	 the	 process.	 As	 was	 observed	 in	 our	 data,	 DO

levels	are	most	impacted	during	summer	months	in	areas	that	are	more

stagnant	and	located	near	CSO	outfalls.	

DO	 can	 be	measured	 as	 an	 amount,	mg/L,	 or	 as	 percent	 saturation.	 A

percentage	 reading	 takes	 water	 temperature	 into	 consideration,	 so

provides	 a	 more	 consistent	 basis	 regardless	 of	 season.	 However,	 many

water	quality	designations	are	based	on	actual	amounts.	New	York	State,

for	 instance,	 requires	 that	 dissolved	 oxygen	 in	 the	 most	 impaired

waterways,	including	Newtown	Creek,	not	fall	below	3	mg/L.		

Above:	All	2018	DO	results	with	wet	weather	days	indicated.	The	outlines

indicate	 tests	 taken	 in	 close	 proximity	 to	 the	Newtown	Creek	 aeration

system	while	in	operation.



	10	

When	examining	the	DO	data	a	few	interesting	trends	emerge.	Typically

low	oxygen	 levels	 are	most	common	at	 the	 sites	 that	are	closest	 to	 the

largest	CSO	outfalls	in	the	Creek.	Additionally,	sites	that	show	the	lowest

oxygen	 levels	 (hypoxia)	 tend	 to	 also	 exhibit	 the	 highest	 oxygen	 levels

(super-saturated)	at	different	times	in	the	season.	

Using	 this	 variance	 as	 a	 guideline	 for	 water	 quality,	 we	 see	 the	 best

results	 at	 Pulaski	 Bridge,	 with	 32/37	 samples	 being	 between	 3	 and	 10

mg/L.	 Dutch	 Kills	 Head	 was	 the	 worst	 site	 overall	 with	 only	 15/37

samples	between	3	and	10	mg/L,	and	38%	of	all	samples	falling	below	the

3	mg/L	standard.	

To	combat	low	oxygen	levels,	NYC	DEP	has	installed	an	aeration	system

in	certain	sections	of	the	Creek.	Three	of	our	sampling	sites	are	in	close

proximity	 to	 those	 pipes	 which	 run	 during	 parts	 of	 the	 summer	 and

would	influence	our	readings		(see	opposite	chart).
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Enterococcus

This	sewage-indicating	bacteria	is	used	by	federal,	state	and	city	agencies

in	 determining	 water	 quality.	 Because	 the	 bacteria	 provides	 a	 high

correlation	 with	 human	 pathogens	 often	 found	 in	 sewage,	 it	 is	 a	 good

indicator	for	how	safe	a	body	of	water	may	be	for	human	contact,	as	well

as	determining	baseline	health	of	the	waterbody.	It	 is	measured	as	Most

Probable	Number	(MPN)	of	colonies	per	100	mL.

The	EPA	uses	a	few	Enterococcus	guidelines	for	determining	swimability.

The	first	is	a	Geometric	Mean,	or	weighted	average,	≤	30	(MPN/100	mL)

over	a	30-day	period.	Second	is	a	Statistical	Threshold	Value	(STV),	which

accounts	 for	 occasional	 high	 levels,	 of	 no	 more	 than	 10%	 of	 samples

exceeding	 110	 (MPN/100	 mL).	 Both	 of	 these	 standards	 are	 used	 in

analyzing	 multiple	 samples.	 For	 individual	 samples,	 we	 based	 our

assessments	on	the	EPA’s	2012	Recreational	Water	Quality	Criteria,	which

sets	 the	 guideline	 at	 ≤	 60.	 For	 any	 reading	 above	 60,	 the	 EPA

recommends	 public	 notification	 and	 the	 possible	 temporary	 closure	 of

public	beaches.

LaGuardia	 Environmental	 Science	 student	 Aldrin	 Ador	 preparing

enterococcus	samples	for	incubation.
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Over	the	course	of	our	sampling	season,	every	site	on	the	Creek	failed	to

meet	both	EPA	standards.	The	most	 impacted	site	was	Dutch	Kills	Head

with	a	geometric	mean	of	425	MPN,	and	26/37	days	 (70	percent)	 above

the	STV	threshold	of	110	MPN,	well	above	the	10	percent	standard.	

As	would	be	expected	there	was	a	strong	correlation	between	rainfall	and

bacteria	levels.	We	found	that	69%	of	dry	weather	samples	met	the	EPA

standard	(below	60	MPN)	and	88%	of	wet	weather	samples	exceeding	it.

Additionally	 65%	of	 the	 1	 day	wet	weather	 samples	 yielded	 results	 over

1,000	MPN.	It	is	also	worth	noting	that	the	sampling	system	used	maxes

out	 at	 24,196	MPN	meaning	 that	many	 of	 our	 results	were	 likely	much

higher	than	reflected	above.	
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Phosphorus	

Phosphorus	is	an	essential	nutrient	for	the	growth	and	survival	of	aquatic

plants	 and	 algae,	 used	 to	 produce	 important	 molecules,	 such	 as

chlorophyll	 and	 proteins.	 While	 necessary	 for	 normal	 metabolic

functioning,	 excessive	 amounts	 of	 phosphorus,	 from	 runoff	 and	 CSO

effluent,	 into	 receiving	 water	 bodies	 can	 throw	 ecosystems	 out	 of

balance.	

Excessive	 nutrients	 are	 often	 taken	 up	 by	 plants	 and	 phytoplankton,

which	subsequently	experience	spikes	 in	population	growth	and	 in	 turn

create	algae	blooms.	Eventually	these	microorganisms	die	off,	decompose

and	consume	oxygen	as	a	result;	a	process	known	as	eutrophication.			

Our	 data	 shows	 elevated	 amounts	 of	 phosphate	 at	 the	 same	 locations

that	 are	 	 impaired	with	 low	 oxygen	 and	 high	 enterococcus	 levels:	 East

Branch,	English	Kills	 and	Dutch	Kills	Head.	The	graph	below	 shows	 the

average	 from	 each	 sampling	 site,	 the	 2017	 data	 which	 had	 significantly

lower	phosphate	levels,	as	well	as	wet	weather	sampling	days.	



	14	

pH	

pH	is	a	measure	of	how	acidic	or	basic	water	is,	an	important	parameter

that	 impacts	marine	 ecosystems.	 pH	 levels	 in	 an	 estuary	 like	Newtown

Creek	 range	 between	 6.5	 and	 8.5,	 whereas	 ocean	 levels	 are	 currently

around	8.1.	The	pH	scale	(0-14)	is	logarithmic,	meaning	that	each	value	(1,

2,	3,	etc)	is	actually	10	times	higher	than	the	previous.	As	indicated	in	the

graph	 below	 there	 was	 baseline	 difference	 site	 to	 site	 and	 significant

distinction	between	Wet	and	Dry	Weather	sampling	days.		
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Turbidity	

A	 low	 cost	 method	 to	 track	 trends	 in	 water	 quality	 conditions	 is	 to

measure	 the	 clarity	 of	 the	 water	 through	 the	 use	 of	 a	 Secchi	 disk.	 By

lowering	 this	 white	 and	 black	 disk	 down	 into	 the	 water	 column	 and

measuring	 the	depth	 from	 the	 surface	 at	which	 the	object	 is	 no	 longer

visible,	one	can	get	a	reading	on	the	turbidity,	or	loss	of	transparency	of

the	 water.	 Although	 the	 measurements	 can	 be	 somewhat	 subjective,

depending	 on	 outside	 lighting	 conditions	 and	 even	 the	 eyesight	 of	 the

tester,	 it	 is	 a	 commonly	 used	 technique	 which	 can	 be	 beneficial	 in

comparing	different	locations	or	trends	over	periods	of	time.	
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While	more	 transparent	water	 is	 typically	considered	cleaner	and	more

indicative	of	good	water	quality	there	is	not	always	a	direct	relationship.

In	a	complex	estuarine	environment	like	Newtown	Creek,	the	presence	of

microorganisms	 like	 phytoplankton,	 for	 instance,	 can	 be	 both	 an

indicator	of	a	healthy	ecosystem	(and	food	source	for	various	animals	in

the	food	web)	as	well	as	a	reason	for	cloudier	water	and	indicator	of	other

issues,	such	as	algal	blooms,	eutrophication	and	low	oxygen	levels.

We	 began	 our	 Secchi	 disk	 readings	 mid-season	 and	 observed	 some

interesting	 trends	 where	 waters	 were	 typically	 less	 turbid	 later	 in	 the

season,	 as	 would	 be	 expected	 with	 cooler	 temperatures	 and	 intense

sunlight	creating	less	algal	blooms.	We	recorded	multiple	readings	2	feet

or	 under	 and	 a	 single	 reading	 of	 10	 feet.	 The	 graph	 above	 details	 our

readings	 throughout	 the	 season	 at	 each	 sampling	 location.	 Similar	 to

other	 parameters	 we	 tested	 for	 the	 worst	 sites	 were	 English	 Kills	 and

Dutch	 Kills	 Head	 (averaging	 2.87	 and	 2.91	 feet	 respectively)	with	 Apollo

Street	 having	 the	 highest	 average	 of	 4.61	 feet.	 We	 examined	 the	 NYC

Department	of	Environmental	Protection's	Harbor	Survey	to	get	a	sense

of	 city-wide	 turbidity	 tests	 and	 found	 an	 average	 reading	 of	 3.5	 feet

during	the	same	time	period	(July-October	2018).	
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Algal	Blooms

One	of	the	main	factors	that	drives	the	imbalance	of	dissolved	oxygen	is

the	presence	of	algae	blooms,	or	the	rapid	and	copious	reproduction	of

microorganisms,	such	as	specific	dinoflagellate	populations.	Blooms	are

often	 caused	 by	 an	 abundance	 of	 nutrients,	 such	 as	 nitrate	 and

phosphorous,	 as	 well	 as	 high	 water	 temperatures	 and	 stagnant

conditions.	 Algae	 blooms	 can	 persist	 for	 extended	 periods	 of	 time.

Typically,	 when	 a	 bloom	 dies,	 the	 bacteria	 that	 decompose	 the	 dead

algae	use	up	excessive	amounts	of	oxygen,	creating	an	environment	in

which	it	is	difficult	for	fish	and	other	marine	wildlife	to	survive.

Algae	 blooms	 often	 dramatically	 alter	 the	 color	 of	 surface	waters	 and

we	recorded	observations	on	blatant	discolorations	as	each	sample	was

collected.	 We	 categorized	 blooms	 into	 4	 categories:	 Brown,	 Green,

White	and	None	Observed.	 	The	opposite	aerial	 image	shows	a	typical

Brown	 bloom,	 taken	 August	 2018	 in	 English	 Kills	 (courtesy	 Robert

DiMaio,	Waterways	of	Hope).
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In	analyzing	our	data,	a	clear	pattern	emerged	when	comparing	blooms

and	Dissolved	Oxygen	(DO)	levels.	The	Brown	and	Green	blooms	typically

corresponded	with	 very	 high	DO	 levels	 (13.1	 and	 10.8	mg/L	 on	 average

respectively),	 while	 the	 White	 bloom	 was	 correlated	 with	 an	 almost

complete	 lack	 of	 oxygen	 (0.81	 mg/L	 average).	 The	 ‘No	 Bloom'	 samples

yielded	a	safer	 level	of	DO	on	average:	5.17	mg/L	(see	opposite).	 In	total

there	was	a	bloom	present	during	22.4%	of	our	observations,	with	a	trend

showing	Brown	blooms	in	the	first	half	of	the	season	and	White	blooms	in

the	second	(see	below).



	19	

Marine	Debris

The	severe	 impacts	of	plastic	pollution	on	marine	wildlife	has	been	well

documented.	 Most	 plastics	 will	 take	 hundreds	 of	 years	 to	 decompose,

and	in	the	process	can	entangle	wildlife	or	be	mistaken	as	food	-	literally

killing	 marine	 birds	 and	 animals.	 Additionally,	 many	 plastics	 act	 as	 a

magnet	for	other	chemical	contaminants,	and	once	consumed	by	wildlife,

these	chemicals	can	enter	into	the	food	chain	and	ultimately	come	back

to	poison	us.	With	Newtown	Creek	connecting	to	New	York	Harbor	and

the	Atlantic	ocean,	our	local	pollution	very	quickly	becomes	a	global	issue

as	the	daily	tides	push	debris	in	and	out	of	the	Creek.	

There	are	numerous	sources	of	marine	debris,	including	direct	dumping,

unintentional	 litter	 such	 as	 items	 like	 bags	 or	 balloons	 blow	 into	 a

waterway,	 as	well	 as	 our	 sewer	 system.	Most	CSO	outfalls	 have	 limited

mechanisms	in	place	to	catch	floatable	items	that	are	flushed	down	our

toilets	 or	 washed	 into	 storm	 drains.	 CSO	 based	 marine	 debris	 is	 best

evidenced	 with	 the	 presence	 of	 items	 like	 tampon	 applicators	 and

condoms	 (notoriously	 nicknamed	 Coney	 Island	 Whitefish).	 Fortunately

for	 water	 quality	 in	 Newtown	 Creek,	 the	 four	 largest	 CSO	 outfalls

received	major	upgrades	prior	to	our	2018	sampling	season,	including	the

installation	of	litter	capture	devices.	Since	this	upgrade	we	have	noticed,

anecdotally,	 significantly	 less	 floatable	debris	behind	the	 three	 floatable

containment	booms	that	NYC	DEP	maintains	in	English	Kills,	East	Branch

and	Maspeth	 Creek.	 However,	marine	 debris	 still	 remains	 a	 significant,

and	arguably	growing,	issue	in	Newtown	Creek	as	evidenced	with	photos

on	the	following	pages.

A	NYC	DEP	floatable	containment	boom

in	English	Kills	pre-upgrade	(2017).
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A	trash	patch	south	of	the

Kosciuszko	Bridge.

Common	marine

debris,	collected

during	our	water

quality	outings.	
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Trash	Patches

In	an	attempt	to	monitor	marine	debris	we	recorded	two	sets	of	data	to

answer	 these	 questions:	 1)	Was	 surface	 debris	 (including	 trash,	 oil,	 etc)

present	 at	 each	 sampling	 location?	 2)	Where	 were	 large	 trash	 patches

(multiple	debris	items	floating	together)	located	throughout	the	Creek?	

For	 the	 first	 question,	 there	 was	 no	 clear	 correlation	 with	 rainfall	 or

discernible	trends	across	sampling	sites.	The	English	Kills	location	was	an

anomaly,	 it	 clearly	 had	 the	 least	 amount	 of	 days	 with	 surface	 debris

present,	one	total.	The	other	sites	had	between	7	and	17	days	of	surface

debris	 present.	 In	 analyzing	 our	 observations	 of	 trash	 patches	 two

interesting	 trends	 emerged:	 specific	 spots	 within	 the	 Creek	 as	 well	 as

days	within	the	tidal	cycle	correlate	with	the	presence	of	trash	patches.	

Unlike	many	of	our	other	water	quality	parameters	there	was	not	a	clear

connection	between	rainfall	and	the	presence	of	trash	patches.	However,

sampling	 days	 that	 were	 near	 the	 highest	monthly	 tides	 (typically	 new

moon	 spring	 tides)	 often	 resulted	 in	 a	 greater	 amount	 of	 patches

observed	 throughout	 the	Creek.	 Additionally,	 the	days	we	observed	 the

least	 amount	 of	 patches	were	 closest	 to	 the	 neap	 tides	 (less	 difference

between	 high	 and	 low	 water	 levels).	 Although	 more	 research	 and

monitoring	 would	 be	 needed	 to	 make	 a	 stronger	 case,	 we	 believe	 this

trend	 may	 be	 evidence	 of	 larger	 debris	 entering	 surface	 waters	 not

through	 through	 CSO	 or	 stormwater	 outfalls	 but	 by	 high	 tides

transporting	buoyant	shoreline	debris	into	the	Creek	before	those	items

either	 sink,	 deposit	 back	 onto	 another	 shoreline	 or	 wash	 out	 into	 the

harbor.	A	marine	debris	removal/prevention	program	in	Newtown	Creek

may	benefit	by	coinciding	cleanup	efforts	around	spring	tide	events.	

In	tracking	trash	patches	we	found	that	the	worse	areas	were	not	in	the

upper	 tributaries	 (as	 was	 common	 with	 most	 of	 our	 water	 quality

parameters),	but	sites	along	the	main	channel.	We	identified	the	following

on-water	locations	as	most	problematic:	

		(1)	Pulaski	Bridge																		

		(2)	Mouth	of	Whale	Creek	at	Sims	Recycling

		(3)	Greenpoint	Ave	Bridge																				

		(4)	South	of	the	Kosciuszko	Bridge

		(5)	Southwest	corner	of	the	National	Grid	shoreline

Observations	 indicate	 that	 physical	 characteristics	 (bridge	 abutments,

tidal	flow	or	shoreline	shape)	may	influence	the	cluster	of	marine	debris

in	 these	 areas.	 Just	 as	 with	 tide	 levels,	 focusing	marine	 debris	 cleanup

efforts	on	these	target	areas	may	be	an	efficient	use	of	resources.	
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A	corner	shoreline	at	the	National	Grid	site	(above)	and	area	near	the	Greenpoint

Avenue	bridge	(below)	are	common	sites	for	patches	of	marine	debris	to	collect.
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Heron	Survey

In	addition	to	recording	observations	for	activities	including	boat	traffic,

potential	 pollution	 sources	 and	 general	 wildlife	 monitoring,	 we

conducted	a	survey	of	Heron	and	Egret	populations	during	our	sampling

outings.	 Dozens	 of	 other	 bird	 species,	 such	 as	 Cormorants,	 Belted

Kingfishers,	 Barn	 Swallows	 and	 Ospreys	 were	 also	 observed	 but	 not

formally	counted.

We	found	the	Great	Egret	to	be	the	most	common	species	(88	sightings

on	 37	 observation	 days),	 and	 the	 Turning	 Basin	 as	 the	most	 populated

location,	 with	 nearly	 as	 many	 sightings	 as	 the	 other	 three	 areas

combined.	 	The	Main	Channel	had	the	 lowest	counts	of	Egrets/Herons,

which	may	be	related	to	dense	shoreline	activity,	less	shallow	water	areas

or	 lower	 levels	 of	 shoreline	 vegetation.	 Below	 is	 the	 breakdown	 on

locations	and	species.	
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Above:	Green	Heron	near	the	Turning	Basin.	Photo:	Jad	Magaziner.

Below:	Blue	crab,	killifish	and	grass	shrimp	surround	old	pilings	in	Dutch	Kills.
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Year	to	Year	Comparison

We	 began	 the	Newtown	Creek	 SAMPLES	 project	 in	 2016,	with	 this	 last

season	marking	 three	 years	 of	 rigorous	 on-water	monitoring.	 Although

some	of	the	sampling	sites	have	changed	and	new	parameters	added,	we

have	 some	 interesting	 results	 when	 comparing	 the	 last	 three	 years	 of

data.	

There	 are	 some	 significant	 differences	 in	 comparing	 2018	 to	 the	 two

previous	 seasons,	 which	 likely	 stem	 from	 the	 number	 of	 wet	 weather

sampling	days	(defined	as	more	than	0.3"	of	rain	in	the	72	hours	prior	to

sampling).	Here	is	the	breakdown	for	all	three	years:

2016	=	43%	wet	weather	sampling	days

2017	=	43%	wet	weather	sampling	days

2018	=	57%	wet	weather	sampling	days

For	 dissolved	 oxygen	we	 looked	 at	 how	many	 of	 the	 samples	 recorded

were	 above	 the	 3	mg/L	 threshold	 deemed	 safe	 for	 fish	 survival	 by	 the

EPA.	Overall	there	were	declines	at	most	of	the	locations	in	2018,	with	the

most	impaired	site	being	DK	Head,	dropping	from	75%	attainment	in	2017

to	just	62%	in	2018.
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The	influence	of	wet	weather	sampling	days	was	even	more	pronounced

with	 regards	 to	 Enterococcus	 levels.	 Changes	 from	 2016	 to	 2017	 varied

site	to	site	with	no	clear	trend.	However,	the	2018	sampling	results	were

noticeably	higher	across	the	board	(see	below).	

Not	only	were	the	2018	results	many	times	greater	than	the	two	previous

years	 (the	most	drastic	being	DK	Mouth	which	 jumped	 from	23	MPN	 in

2017	to	187	MPN	in	2018),	all	five	sites	far	surpassed	the	Clean	Water	Act

Standards	 of	 30	MPN.	 Sites	 like	 Pulaski	 Bridge	 and	 Apollo	 Street	 were

both	 below	 the	 EPA	 threshold	 in	 both	 preceding	 years,	 but	well	 out	 of

range	in	2018,	with	geomeans	of	76	MPN	and	111	MPN	respectively.

While	the	size,	location	and	exact	timing	of	rain	events	may	be	factors	in

better	 understanding	 these	 results,	 there	 is	 clearly	 a	 disturbing	 trend

present	 with	 a	 greater	 percent	 increase	 in	 bacteria	 levels	 than	 wet

weather	 sampling	 days.	 Which	 is	 to	 say	 that	 predictions	 for	 increased

rainfall	in	the	coming	years,	as	a	result	of	climate	change,	may	have	more

severe	consequences	for	water	quality	in	our	local	waterways	than	might

be	assumed.	
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Solutions

Despite	 the	 large	 investments	 that	 have	 been	 spent	 on	 wastewater

treatment	 in	New	York	City	over	 the	past	50	years,	CSO	still	 remains	 a

major	issue.	It	 is	a	violation	of	the	Clean	Water	Act,	presents	hazards	to

human	 health	 and	 puts	 incredible	 strain	 on	 our	 local	 ecosystems,	 as	 is

seen	with	our	data	collected.	

In	2018	NY	State	approved	the	City's	Long	Term	Control	Plan	(LTCP)	for

Newtown	 Creek.	 With	 the	 aim	 of	 addressing	 CSO,	 the	 plan	 includes	 a

number	of	sewer	infrastructure	upgrades	including	a	giant	underground

storage	tunnel	that	will	hold	CSO	during	rain	events.	In	total,	the	plan	will

reduce	 CSO	 volume	 by	 about	 60%	 from	 today's	 levels.	 The	 project,

however,	will	still	allow	for	approximately	500	million	gallons	of	discharge

per	year	and	not	be	completed	until	2042.	 It	 is	a	much	needed	step	but

more	 can	 be	 done.	 Presented	 here	 are	 a	 number	 of	 ways	 that	 we,	 as

residents	of	New	York	City,	can	help	with	the	CSO	problem	and	improve

conditions	on	our	Creek.	

A	diagram	of	potential	CSO	Storage	Tunnel	options	for	Newtown	Creek.
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Conserve	Water

We	all	have	 some	responsibility	 for	CSO,	 as	 it	 is	our	wastewater	 that	 is

released	 and	 pollutes	 the	 local	 waterways.	 By	 using	 conservation

practices	 during	 rain	 storms	 like	 not	 showering,	 cleaning	 dishes,	 doing

laundry	or	flushing	the	toilet	every	time	it	is	used	(a	common	practice	in

drought-stricken	 areas)	 we	 can	 both	 increase	 capacity	 for	 stormwater

within	 the	 sewer	 system	 and	 also	 lessen	 the	 amount	 of	 pollutants	 that

may	 enter	 the	 waterway.	 Consider	 other	 ways	 you	 could	 produce	 less

wastewater	 when	 it	 is	 raining.	 NYC	 DEP	 has	 recently	 launched	 public

awareness	campaigns	to	address	this	 issue	 including	the	WAIT	program

and	 FatbergFree.nyc	 (visit	 the	 website	 if	 you	 have	 never	 heard	 of	 a

Fatberg).	 Challenge	 yourself,	 your	 friends	 and	 neighbors	 to	 implement

these	 practices	 in	 an	 effort	 to	 improve	 the	 health	 of	 NY	 Harbor	 and

protect	our	marine	wildlife.	

Be	Vocal

There	 are	 a	 number	 of	 public	 agencies	 responsible	 for	 improving

conditions	in	Newtown	Creek	on	the	city,	state	and	federal	levels.	When

these	 agencies	 design	 large-scale	 solutions	 like	 the	 Superfund	 cleanup

(which	 is	 addressing	 chemical	 contaminants)	 and	 the	City's	 LTCP	 there

are	opportunities	for	community	members	to	weigh	in	and	be	heard.	Our

agencies,	and	elected	officials	alike,	need	to	hear	from	their	constituents

as	 to	 why	 issues	 like	 CSO	 are	 of	 serious	 concern	 and	 that	 more

investment,	 engagement	 and	 education	 needs	 to	 happen	 to	 ensure	 our

local	waterways	are	one-day	fishable	and	swimmable.																											

NCA	 and	 LaGuardia	 installing	 storm	 drain	 stencils	 near	 Dutch	 Kills	 to

raise	public	awareness	about	impacts	of	street	litter	on	Newtown	Creek.
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Green	Infrastructure	

CSO	 is	 caused	 when	 too	 much	 rain	 lands	 on	 impervious	 surfaces	 and

ends	up	draining	 into	 the	 sewer	 system.	 If	 rain	could	 just	get	 absorbed

straight	into	the	ground,	like	it	does	in	an	unpaved	environment	-	such	as

the	 great	 lawns	 of	 Prospect	 or	 Central	 Park	 -	 then	 the	 entire	 CSO

problem	could	be	avoided.	While	 it	may	be	unreasonable	to	replace	our

streets	and	sidewalks	with	dirt	and	grass	paths,	there	are	innovative	ways

to	 mimic	 natural	 water	 cycles	 in	 a	 dense	 urban	 setting	 and	 keep

stormwater	out	of	the	sewers.	

The	 practice	 is	 known	 as	 Green	 Infrastructure	 and	NYC	 has	more	 and

more	effective	examples	of	it	in	place.	This	includes	green	roofs,	curbside

rain	gardens,	rain	barrels	and	downspout	planters.	In	addition	to	capture

rain	 water,	 many	 Green	 Infrastructure	 projects	 offer	 additional

environmental	benefits:	plants	and	trees	produce	oxygen,	provide	needed

shade	 in	 the	 summer	and	offer	habitat	 for	 a	number	of	 insect	 and	bird

species.	 Additionally,	 Green	 Infrastructure	 tends	 to	 be	 a	 cost	 effective

solution	in	dealing	with	stormwater	and	can	exist	on	various	scales	which

makes	 it	work	well	 in	 a	 diverse	 cityscape	 like	New	York.	 Think	 of	ways

you	 might	 be	 able	 to	 capture	 stormwater	 and	 your	 home,	 school	 or

neighborhood.	The	City	offers	 funding	 for	private	property	owners	 and

organizations	like	NCA	work	to	create	more	Green	Infrastructure	in	our

watershed.

Kingsland	Wildflowers	at	Broadway	Stages

24,000	sq	foot	green	roof	and	community	space	in	Greenpoint
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A	NYC	curbside	Rain	Garden	 (above)	can	capture	up	to	2,500	gallons	of

stormwater	 every	 rain	 event.	 As	 of	 2019,	 NYC	DEP	 has	 installed	 over	 a

1,400	rain	gardens	in	the	Newtown	Creek	watershed	(map	below).	
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Shoreline	Restoration

Shallows	waters	and	 intertidal	areas,	of	shoreline	area	between	 low	and

high	 tides,	 play	 host	 to	 various	 species	 of	 plants	 and	 animals	 that	 can

help	improve	water	quality	by	breaking	down	bacteria,	uptaking	nutrients

and	producing	oxygen.	This	includes	the	cord	grass	spartina	alterniflora

and	filter	feeder	bivalves	like	ribbed	mussels	and	oysters.	Unfortunately,

with	 bulkheaded	 shores	 and	 deep	 channels	 Newtown	 Creek	 has	 lost

many	 of	 these	 natural	 habitats.	 Until	 a	 few	 years	 ago,	 there	 were	 no

traces	 of	 spartina	 in	 Creek,	 but	 recently	 pilot	 projects,	 initiated	 by

LaGuardia	College,	NCA,	and	NYC	DEP	have	reintroduced	the	species.	

Additionally,	 we	 are	 tracking	 the	 growing	 populations	 of	 filter	 feeders,

which	have	suffered	due	to	lack	of	habitat	and	poor	water	quality.	A	2017

survey	 of	 Newtown	 Creek	 counted	 over	 200,000	 ribbed	 mussels

(pictured	 below)	 living	 on	 bulkheads	 and	 shorelines.	 There	 is	 much

opportunity	to	 improve	 intertidal	habitat	and	re-populate	various	water

quality	improving	species.	Options	include	large-scale	marsh	restoration

projects	and	smaller	interventions	like	living	shoreline	designs.
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Above:	Salt	marsh	edge	in	Dutch	Kills,	planted	in	2018	by	NYC	DEP.

Below:	NCA's	English	Kills	Living	Dock,	installed	in	2018.
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Credits	

2018	 was	 the	 third	 full	 season	 of	 our	 regular	 water	 quality	 sampling

throughout	 Newtown	 Creek.	 Together	 with	 our	 partners	 at	 LaGuardia

Community	 College,	 we	 remain	 dedicated	 to	 continuing	 and	 improving

our	research	and	monitoring	efforts.	As	with	water	quality	data	collected

by	the	City,	there	is	great	value	in	being	able	to	track	trends	year	to	year,

as	 well	 as	 focus	 on	 specific/emerging	 issues.	 We	 want	 to	 thank	 our

funders	and	project	partners	for	making	this	program	happen.	If	you	are	a

community	 member	 interested	 in	 learning	 more	 about	 our	 monitoring

efforts	or	getting	involved	please	reach	out	to	Newtown	Creek	Alliance.	

From	 water	 to	 land,	 NCA	 Executive	 Director	 Willis	 Elkins	 transferring

samples	 to	 LaGuardia	 Environmental	 Science	 students	 Zazoe	 Van

Lieshout	and	Nirmela	Govinda	in	Dutch	Kills.
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Additional	Resources

All	NCA	Water	Quality	data:

http://www.newtowncreekalliance.org/water-quality-sampling/

NYCDEP	Harbor	Survey:

http://www.nyc.gov/html/dep/html/harborwater/index.shtml

Riverkeeper	Water	Quality	info:

https://www.riverkeeper.org/water-quality/

NYC	Citizens	Water	Quality	Testing	Program:

http://www.nycwatertrail.org/water_quality.html

EPA	Superfund	information:

https://newtowncreek.info

NYC	DEP	Long	Term	Control	Plans:

https://www1.nyc.gov/html/dep/html/cso_long_term_control_plan/

index.shtml

NYC	DEP	WAIT	Program:

https://www1.nyc.gov/html/dep/html/stormwater/wait_program.shtml

Open	Sewer	Atlas:	

http://openseweratlas.tumblr.com

All	photos	courtesy	NCA	unless	otherwise	noted.

The	 Newtown	 Creek	 SAMPLES	 project	 is	 made	 possible	 with	 generous

support	from	the	Greenpoint	Community	Environmental	Fund	(GCEF)	and

the	Office	of	the	New	York	State	Attorney	General	(AG)	and	the	New	York

State	 Department	 of	 Environmental	 Conservation	 (DEC).	 The	 views	 and

opinions	 expressed	 in	 this	 report	 are	 those	 of	 the	 authors	 and	 do	 not

necessarily	 reflect	 the	 views	 of	 the	 AG,	 DEC,	 or	 GCEF.	 No	 official

endorsement	should	be	inferred.

http://www.newtowncreekalliance.org/water-quality-sampling/
http://www.nyc.gov/html/dep/html/harborwater/index.shtml
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https://www.riverkeeper.org/water-quality/
http://www.nyc.gov/html/dep/html/harborwater/index.shtml
http://www.nycwatertrail.org/water_quality.html
http://www.nyc.gov/html/dep/html/harborwater/index.shtml
https://cumulis.epa.gov/supercpad/cursites/csitinfo.cfm?id=0206282
http://www.nycwatertrail.org/water_quality.html
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http://www.nycwatertrail.org/water_quality.html
http://www.nycwatertrail.org/water_quality.html
http://gcefund.org/
http://www.nycwatertrail.org/water_quality.html
http://www.nycwatertrail.org/water_quality.html
http://www.nycwatertrail.org/water_quality.html
http://www.nycwatertrail.org/water_quality.html
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