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Project Goals

 Evaluate existing stormwater infrastructure
 Assess localized flooding issues

 Develop stormwater management strategies to
address flooding and water quality issues

* Review Township maintenance practices for
stormwater management facilities

« Recommend actions and strategies that will
Improve and protect water resources in Hamilton
Township helping the community maintain
compliance with NJ’s Stormwater Regulations



The Stormwater Problem

Localized flooding (QUANTITY)
. Aging Infrastructure

1
2
3. Increased maintenance costs
4. Nutrients and sediment (QUALITY) &
: .
6
7

Failing systems & property damage *? g
Mosquitoes \
Resident waterfowl (QUALITY)

The current estimate to repair the wastewater infrastructure

throughout the State of NJ is $15 billion.
- Fiscal 2008 Budget in Brief. NJ State Office of Management and Budget, Chapter 2, pg 42,
Feb 22, 2007, http://www.state.nj.us/treasury/omb




Year 1

Assessment and Developing
Implementation Strategy




1st Step: Inventory and Review

« Compiled existing data

— Stormwater infrastructure: inlets,
outlets, detention basins, & pipes

— \Water resources: rivers, streams,
ponds, floodplain, hydric solls,
groundwater recharge areas,
wellhead protection areas,
riparian corridors, & wetlands

— Surface water quality data
* Reviewed current policies and plans
* Developed mapping
* Prepared evaluation
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Hamilton Township (Mercer County)

Hydrology Report

Developed by the Rutgers Cooperative Extension Water Resources Program
Funded by Hamubton Township, Mercer County, New Jersey

September 9, 2011




Summary and Conclusions

« Stormwater problems facing
Hamilton Township are
related to the increase in
developed areas and the
associated impervious cover
that accompanies it

* New development areas will
only exacerbate water
quality problems by
Increasing the frequency and
Intensity of storm flows and
flooding, while also
Increasing pollution




Recommendations

Reduce the amount of impervious
cover on new developments
through low impact development
techniques

Disconnect existing impervious
areas with green infrastructure

Educate residents on their role in
Improving runoff water quality

Retrofit existing detention basins,
replace and disconnect existing
Impervious areas, and maintain
natural lands as open spaces




2"d Step: Develop an Implementation Plan

« Township Water Resources Goals

— Engage the community in
water resource protection

— Manage water quality

— Minimize localized flooding

— Implement Phase Il stormwater
controls

— Improve stormwater facility
maintenance

Wrar Reainiree Prgrare
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Hamilton Township (Mercer County)
Watershed and Stormwater Management
Implementation Plan (Final Draft)

Developed by the Rutgers Coopemtive Extension Witer Resources Progriom
Funded by Hamidton Township, Mercer County, New Jersey

December 20, 2011




Develop an Implementation Plan (cont’d)

Site surveys and investigations
— Conduct evaluation of
representative detention basin
facilities for function and water
quality retrofits
— Provide preliminary
recommendations for
corrective actions,
maintenance, and
enhancements
Outline actions and opportunities

Hamilton Township (Mercer County)
Watershed and Stormwater Management
Implementation Plan (Final Draft)

Developed by the Rutgers Coopemtive Extension Witer Resources Progriom
Funded by Hamidton Township, Mercer County, New Jersey

December 20, 2011




Goal 1: Engage the community in water
resource protection

ACTION

e Conduct riparian area
Investigations

e Conduct vernal pool habitat
surveys and certification

* Implement property owner
education programs

* Implement rain garden and
downspout disconnection
demonstration projects
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The community In action




Goal 2: Manage water quality

ACTION

* Develop and
Implement a water
quality monitoring
program for lakes
and impoundments.

SOURCE: flickr.com by HeronThere




Goal 3: Minimize localized flooding

ACTION

* Develop a hydrologic
model for Hamilton
Township

n.com September 2011

SOURCE: trentonia



Goal 4: Implement Phase Il stormwater
controls

LEGEND
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Im pervicus Cover (2007LULC)
0%
s - %
20% - 0%

B 5% - 7%

ACTION A

« Complete impervious cover
analysis and develop a
community disconnection
program

* Develop a ‘site suitability’
map for advanced
stormwater management
facilities
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Figure 10: Percent Impervious cover in Hamilton Township (Mercer County),

Rutgers, The Divte Ursversty of New Jersey
c E Wetar

e &= BEF

M Brimaneh. I G011
(732) 3223000
water négers e

SO Sttt e T




Goal 5: Improve stormwater facility

maintenance
ACTION

« Conduct complete inventory and
assessment of stormwater
management basins in Hamilton
Township

* Prepare a comprehensive GIS
database of stormwater
Infrastructure

* Implement detention basin
maintenance training, inspection,
and monitoring program

« Execute detention basin repair,
rehabilitation, and enhancement
projects




Year 2 - 3

Implementation of the Plan

]
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HYDROLOGIC MODELING FOR THE
TOWNSHIP OF HAMILTON

]
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Hydrologic Modeling

HEC-GeoHMS was used
to delineate watersheds
and extract model input
parameters from GIS
layers.

Input data for the model

Included impervious cover,

soils, land use, curve
number, and time of
concentration.

t, - Township Boundary
Streams & Rivers
25 Ponds & Lakes

LEGEND

Back Creek Watershed

Doctors Creaek Watarshed
@, Mty Run Wateeshed

Pond Run Watershed
@4 Shady Brook Watershed

Mg I I lfeet

0 7,000 14,000 28,000 42,000 56,000
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* Input parameters were
then exported into HEC-
HMS to simulate
rainfall-runoff and
routing processes
through the subbasins.

* Precipitation data for the
2-year, 10-year, and 100-
year storm were
simulated in the
hydrologic model.

Hydrologic Modeling

Back Creek Subbasins

L]
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Hydrologic Modeling

Back Creek Subbasins

| Township Boundary

* Model output includes 54 Ca e,
discharge volume (acre- — GESEE SR N R -
feet), peak discharge, n | \& |
time of peak discharge,
and stormwater runoff
volume.

« Normalized direct runoff &%
(discharge volume R S
divided by subbasin size) EEaEee:
used to select priority \
subbasins.
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Hydrologic Modeling

Back Creek Priority Subbasins.

Drainage 2-year 2-year 10-year 10-year 100-year 100-year
Critical Areag Runoff | Normalized | Runoff | Normalized Runoff Normalized
Subbasin (acres) Volume | Direct Runoff | Volume | Direct Runoff | Volume [ Direct Runoff
(acre-ft) | (acre-ft/acre) | (acre-ft) | (acre-ft/acre) | (acre-ft) | (acre-ft/acre)
W540 75.01 22.7 0.3026 37.8 0.5039 68 0.9065
W560 66.68 17.7 0.2654 30.5 0.4574 56.6 0.8488
W520 5.291 1.4 0.2646 2.4 0.4536 4.3 0.8127
W570 6.231 1.6 0.2568 3.0 0.4815 5.8 0.9309
W590 72.37 18.1 0.2501 29.7 0.4104 53 0.7323
W600 63.77 15.3 0.2399 27.2 0.4266 51.5 0.8076
W460 46.14 10.3 0.2232 17.0 0.3685 30.5 0.6611
W580 44.31 9.8 0.2212 18.6 0.4198 37.2 0.8396
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Hydrologic Modeling

e r L Jlreet
D 4300 8600 17,200 25,800 34,400

LEGEND
£ Township Boundary
Back Creek Watershed
m Priority Subbasin
Non-Priotity Subbasin
Doctors Creek Watershed
CQ Priority subbasin
Non-Priority Subbasin
BB rriocity subbasin
.1 Non-Priority Subbasin
Pond Run Watershed
C Priocity subbasin
Non-Priority Subbasin
Shady Brook Watershed
@R rriority subbasin
C /jf. Non-Priority Subbasin




STORMWATER BASIN
INVENTORY & ASSESSMENT
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Stormwater Basin Assessments

Hamilton Township Stormwater Infrastructure
Assessment Program Hamilton

Stormwater Basin Inspection Checklist

A checklist was created to T

Mameis| person irs pecting the basin: Cate:

assess the basins —

— General Observati OnS TRIME of Clecl, Stieam, orafea imta whih the Basindecharges: Piope 1ty OWner Tax Farcel Bhek & Lot

Contact information:

- I n I etS STRUCTURAL CONMPONENTS
DS ACARIOn s A gt Is the basinaccessible to maintain?  ves |/ No

Is it maintained: Mowed, clearof woody plants, inkt/outiet

ke

- B aS I n blxclages?
GENERAL OBSERVATIONS YES | NO NOTES/REMARKS

Humber of inkts: Outkt dametar
— Oultlets
= 1) any mports onthe kasin not functio ning?
-_— Ove rfl OW S p I I Iway 2} & the = any unauthorced or malfunctio ning

struc tures in the basin?
3) A the = conc iete low flow e hannek. Is the

vaterentenng the basind irmctly exiting the basin
— u t a outkt withoutcoming in contact withthe basin
hottomsoiland vegetation?

i Isther standing vaterorevidence of stand ing
waterinthe basin?

100 Basins were assessed INLET/S

115gre of brealage, damage, conosion or nsting
- of inktstnx tus/pipe?
M R W t h d 21 Debr or sedimentaccumulation inoraround
- I ry u n a. erS e the inktclkogging the inkt opening/ pipe?
3isgrs oferosion, scour orgulles; mckor
vegetationabove oramund the inkt structure?

7 5 B 1 d 41 Tiee roots, woody vegetationg rowing ckse to
a,S I n S We re assesse orthoughthe inktstnctus orastuwtion

impacting the stk ture's integrity?

Siifthe inkt has a preteatme ntstructuE itrash

— P on d R un Wate S h ed ::(;Io':ba-,-. i itfilled w/ debrs orsedime nt?

11 accumula tion of de brs or littzr within kasin?®

2| Exposed ditorearthysibk, arE ther a=as
withoutvegetationorwhe . turf 5 damaged?
3| Excess sedime ntacc umulation in the kasin?

4) Basin va lk/embankment e mded, slumping,
| caved orbeing undermined?




Stormwater Basin Assessments

The locations of the basins were

\ LEGEND
compiled into a GIS. A i
Townahip Basn inventory (CAD)
) ‘ Datenbon Basn (Township Inventory)
An attribute table was created for each "o 3. o
basin which listed its characteristics g 25 e
- -8 "Tins* @ Ponds & Lakes
that were noted in the assessment £~ iy R\
sheets. #= - LN
. Ny > ,:‘ -:'.':’:l " ’ "
Five maps were created based on the FeWEe
assessment results: e 2 A g ¥ b
. V‘ — '. <4
1. Basins that require cleaning - . "f < .’."j‘% -
z v el . <7 ‘J\ K
2. Basins that require maintenance g e o o 4 ¥
- . . )
3. Basins that require inlet & outlet 9 .
repair ‘ \
4. Basins with standing water "y o

5. Priority basins (immediate
attention needed)




Stormwater Basin Assessments

RUTGERS {‘o"‘ )

New Jersey Agricultural
Experiment Station

Kristopher Drive Basin Prior to Cleaning (2011)

Lo RUTNR RSN
Kristopher Drive Basin After Cleaning (2012)
Hamilton Township (Mercer County)
Stormwater Basin Assessment Summary
(Year 1)

Developed by the Rutgers Cooperative Extension Water Resources Program
Funded by Hamilton Township. Mercer County, New Jersey

December 6, 2012

1

Basin assessment
Summaries were complied
Into an easy to use
hyperlinked pdf document
for the DPW staff



Implementation of Solutions

1. Alternative maintenance plans were
developed for basins and DPW workers were
trained on implementing these plans.

2. Alternative maintenance has begun to be
Implemented on several basins.

3. Retrofit designs were developed for three
basins and one was constructed this past
summer.

]
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CREATING A STORMWATER
INFRASTRUCTURE DATABASE

LEGEND

+  Storm Drain Inlets

Storm Drain Manholes
— Storm Drain Pipes
| Township Boundary
Rivers & Streams
I Fonds & Lakes
Streets & Roads

as 1 T Miks

G o A M e

Figure 20: Stormwater infrastructure in Hamilton Township (Mercer County).
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Stormwater Infrastructure Database

%ﬁ‘” il

i
Manually entered
database data usmg M
information 2 %%
provided on paper % ;%%
maps including: ﬁg

e diameter
* flow direction

s

S E

] = 0 Arpipe
® t f t t OBJECTID * Shape * | TOWH_ID Length ID | Address | Block | Lot | X | ¥ | Diameter Flow Type
ype O S ruc ure 331 |Polyline 254 863335 15 W Pipe
332 |Palyline 45 653528 =puill= =Mull=
333 |Polyline 206815747 15 W Pipe
. . 334 | Polyline 85859759 15 |ME Pipe
(plpe Iength IS 335 Polyiine 22373043 MUl =hiul=
336 Polyline 211 453491 24 Wy Pipe
337 |Polyline £1.451735 24 5 Pipe
Cal CU Iated by 335 | Polyline 181.156429 24 1S Pipe
339 |Polyline 2223495583 2415 Pipe
ArCMap) 340 | Polyline 104 BOG315 1215 Pipe
341 |Polyline 436 761621 300= Pipe
342 Palyline 45 093326 =Muill= =mull=
343 | Polyline 53.734204 =Mull= =Mull=
344 Palyline 30157478 =puill= =full=
345 | Polyline 240167213 15 MY Pipe
346 |Polyline 548 555015 45 | MY Pipe




Stormwater Infrastructure Database
 Provides an easily searchable table of necessary information for MS4
and other storm structure maintenance
« Easily updatable to keep track of maintenance, changes, any problems
with the structures, and notes made

[} | Length | .Atltlress| Block | Lot | Diameter | Flow | Ty]:-e| Area| Maintenanc | Gen_Prob | Ac_Prob | Dr_Prob Pipe_Prob | Rd_Prob | Owt_Prob |Recommend| Hotes |

1386853279 30w Pipe 0
79.572544 36 W Pipe 0
49 375006 =Mull= =Muill= 0
710536414 300E Pipe 0
478.105264 425 Pipe 0

§.510996 245 Pipe 0

G.510997 245 Pipe 0
12.257804 245 Pipe 0
12.257804 245 Pipe 0

£.510097 245 Pipe i}
12.257805 245 Pipe 0
BO0.381717 =Mull= =Mull= 0

59 9563 245 Pipe 0
237 3659126 159 W Pipe 0

11.70855 15 W Pipe 0
41 725079 15 W Pipe i}
406.042555 15 M Pipe 0

Database features:

-1D -Type of Structure

-Length -Area

-Location -Maintenance Done

-Pipe Diameter (In) -General, Access, Drainage Road and Outfall Probler
-Flow Direction -Recommendations and Notes




Mapping was prepared
once a network
geodatabase was
created:

Used storm sewer
digital mapping
provided by Hamilton
Township

Individually set flow
direction according to
paper maps provided.

Stormwater Infrastructure Database W

Geodatabaze Infarmation
Feature Clazs Mame:

[strrndrpipe2

Feature Clazz |1D: 2
Feature |0 [ 172
Sub 1D: il

Logizal Metwork, |nformation

Metwark Element 1D [EID]:
172 |k

The flow direction is:

" Uninitialized

" In the Digitized Direction

f* Anainst the Digitized Direction

VeI SRIENI =

" Indeterminate

e
o

.-.-.lf'/!//lllll; L
I 72

[T ==

Al =

]
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Stormwater Infrastructure Database

Progress of Data Entry
completed in 2012:

731 out of 9,816
attributes have been
completed (approx.7%)

* red pipes = completed
 orange = mapped but
no data




Stormwater Infrastructure Database

ArcGlS Hamilton Township Storm Sewer System

o2 bdd | / Edit 88 Basemap | @ Save * &2 gShare & Print G measure ([N Rookma

» _:Lawrence

Twp o ;i:i\ & e

Legend : ; o
e 'College
Hamilton Boundary G Of|Naw

Jersey &

7N ."'*;"o' : ‘v'. » UL : W "4_

: amilton 2 v o

Robbinsville A
Twpi s

» _

Streams

Waterbodies

Database is { i W 3 & ' ¥ 2 \ !
available at: TS TA o MO NG I LA
ArcGIS Online. DL M e VNS B *

«.B c;rd‘ent own

‘a\' Fieldsboro? | «akes : T
Bordentown . Urlinas: 5
/ gton* Z
! Tw > X n" .. North A0
» s _ ! 2 P 'y : \ . : Hanover \‘:‘
AT i - Chesterfield Twp 5


http://www.arcgis.com/home/webmap/viewer.html?webmap=ea7f457e39f645cb9981d11d02d6e2b9

Stormwater Infrastructure Database

Online Database:
« Can be shared
quickly and easily ~ =r=m-
between multiple = e,
departments and staff. ===
e Can be used on
mobile devices for
easy access to
Information in the
field

* Can be edited to S
update information
quickly and easily —
once updated changes
are immediate.



Stormwater Infrastructure Database
Summary and Next Steps

1. Solicit input from Township on database
structure and content

2. Continue to build database and populate
attribute tables focusing on priority areas as
Identified by the Township

]
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RAIN GARDEN DEMONSTRATION PROJECT
(STEINERT HIGH SCHOOL)

Your Rain Garden is composed of woody plants (trees and shrubs) and
herbaceous species (flowers, grasses, and ground covers) planted in three

wetness zones.

The outer edge or
highest zone generally
The lowest zone supports contains plant species
plant species that can that prefer drier

tolerate standing water and
conditions

fluctuating water levels

The middle zone is slightly

drier, but also supports plant
species that can tolerate

fluctuating water levels



Rain Garden Demonstration Project

Proposed Rain Garden Location

A partnership with Steinert High
School was established to execute a
stormwater education program and
construct a demonstration rain garden.

The project was presented to and
approved by the Superintendent of
Schools as well as the Board of
Education.

The educational program was
coordinated with the AP Biology
curriculum under the direction of
Debbie Ryan

The project and classroom instruction
was completed in April 2013.



Rain Garden Demonstration Project

Excavation in partnership with
Hamilton DPW (April 2, 2013)
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Garden Demonstration
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Education Program and Planting
with Steinert AP Biology Class
April 11, 2013

e

On to Nottingham High School in Hamilton —
TODAY!



DETENTION BASIN PILOT MANAGEMENT
PROGRAM

— S — e o‘._ .............................
Pilot Maintenance Program (Harmlton) @
Hamilton Township Stormwater Basins i
Englewood Basin
BASIN LOCATION
Behind 125 Englewood Ave at end of street.
) Legend.:
MOW PERIMETER
__ _OF BASIN Allow basin to naturalize

No mow zone

NO MOW ZONE

NO MOW ZONE

Area to mow and keep clear

NO MOW ZONE i Maintenance Notes:

* Limit monthly mowing to a 6-8 ft.
perimeter area around the basin.

KEEP INLETS = Maintain 4-6 ft. clear zone around inlets

AND OUTLET and outlet on a monthly basis.

CLEAR.

= Reduce mowing of basin bottom to once
per year.




Detention Basin Pilot Management Program

Identified 13 stormwater detention
basins for a pilot program for
alternative maintenance approaches.

Rutgers staff met with Township DPW
staff to outline alternative maintenance
practices for water quality
Improvement.

Rutgers prepared a letter to the
Township informing residents about
the benefits of new maintenance
approaches.

Created diagrams defining new
practices and strategies in 13 basins
and provided to Township DPW
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Grant Opportunities

Vernal Pool Certification a n“ e c

fundea through grant from ASSOCIATION OF NEW JERSEY
ANJEC ENVIRONMENTAL COMMISSIONS

Rain Barrel Workshops funded
through small grant from
Sustainable Jersey

“SUSTAINABLE ©

JERSEY }

]
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Stormwater Education for Municipal Officials

Provided an overview of the
Stormwater Regulations for
Township Officials

Met with NJDEP representatives to
discuss current issues and reviews

Completed a 2-part seminar:
« Sept. 27, 2012 (16 attendees)
« Oct. 25, 2012 (16 attendees)

NJDEP representatives attended
both sessions

Provided a process for Planning &
Zoning Boards to approve
Stormwater applications

Stormwater Management for
New Jersey Municipalities

Rutgers Cooperative Extension Water Resources Program

Christopher C. Obropta, Ph.D., P.E
Email: gbropta®envici rutgers.eduy

Jeremiah D. Bergstrom, LLA, ASLA
Email: bergstrom @ envsct rutgers edu

Jessica Brown, EIT
Email: pss@envici rutgers edu

RUTGERS
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Presentation Materials Available at:
www.water.rutgers.edu



http://www.water.rutgers.edu/

Rain Barrel Workshop Program

» Planned 2 workshops to distribute 50
barrels as part of Sustainable Jersey
Grant:

« April 2, 2013 Workshop with more
than 35 participants and 30 barrels
distributed

* April 25, 2013 Workshop with more
than 38 participants and 33 barrels
distributed

* Due to high interest, a third workshop
was held on May 29, 2013:

» Over 40 people attended and 52
barrels were distributed

* |In total over 100 Hamilton residents
participated and over 100 rain barrels
were distributed




Rain Barrel Workshop Program

Workshop Date # of Barrels Built

April 2, 2013 30

April 25, 2013 33

May 29, 2013 51

114  x 1400 = 159,600 gallons saved

Rain Barrels Gallons/year per year

RUTGERS {o"‘ )




Finishing up current efforts . . .



Continue to develop hydrologic model
Continue inventory and assessment of stormwater basins

Continue development of stormwater infrastructure GIS
database

Continue stormwater basin pilot maintenance program

Finalize site suitability analysis (for stormwater BMPS)
Finalize the impervious cover analysis

Conduct riparian investigations with Environmental
Commission

Prepare a stormwater management mitigation plan

Develop and implement resident education program

Implement stormwater basin retrofits and repairs
l{U'l"(]L‘RS {.0:"




Site Suitability for Bioretention (Infiltration)
in Hamilton Township, New Jersey

Streams
Waterbodies

I suitable for Bioretention (Infiltration)
Unsuitable

ﬁ 0 05 1 2 Miles
T T Y S N

Data Sources. NJOEP office of Information Resources )
Management Bureau of GIS. This map was developed using 0 " g Kl.] I GERS
Mo Prmation S apenm 1.":\.. 7“1_ sey "AT' cu :‘,‘ A

NJDEP GIS digital data, but this secondary product has not
been verfied by NJOEP and 18 not State-authorized

Site Suitable
Mapping and
Online Tool

» Grass Swales

 Sand Filters (Surface and
Non-Surface)
Infiltration Trenches
Bioretention Areas (with
and without Infiltration)
Vegetated Filter Strips
Porous Pavement

Dry Ponds

 Wet Ponds

« Stormwater Wetlands



Stormwater Mitigation Plan Online Tool

Hamilton Township Possible Green Infrastructure Sites Astorymap ¥ W

3 .
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Greenwood Elementary School

2089 Greenwood Avenue

Area (sq. ft.): 83,374 ; Block: 1884; Lot:
1

Impervious Cover (sq. ft.): 75, 121 ;
Percent Impervious: 90%; Total Runoff

from Impervious Surfaces for the 1.25"
Quality Storm (gal): 58,536

Total Phosphorus Loads (lbs/vyr): 4;
Total Nitrogen Loads (Ibs/yr): 42; Total
Suspended Solids Loads (Ibs/yr): 383

Recharge Potential:___ ; Total
Suspended Solids Removal
Potential: : Stormwater Peak
Reduction Potential:

Suitable for: Bioretention (with
underdrain system), Bioretention
(infiltration), Dry Pond, Grass Swale,
Infiltration Trench, Porous Pavement,
Vegetated Filter Strips
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