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NJTGERS Water Resources Program

Rutgers Cooperative Extension

Rutgers Cooperative Extension (RCE) helps the diverse

population of New Jersey adapt to a rapidly changing
society and improves their lives through an educational
process that uses science-based knowledge.




RUTGERS

Water Resources Program

Water Resources Program

ATER RESOURCES PROGRA

Integrating research, education, and extension

Delivering solutions based on sound science
Working with various members of the community,
including municipalities, NGOs, and individual
residents

Solving water resources issues in New Jersey

The Water Resources
Program is one of many
specialty programs under
Rutgers Cooperative
Extension.

Our Mission is to identify
and address community
water resources issues
using sustainable and
practical science-based

solutions.

The Water Resources
Program serves all of New
Jersey, working closely
with the County Extension
Offices.
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RUTGERS Water Resources Program

Impervious Cover
Assessment
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RUTGERS Water Resources Program

Impervious Cover Assessment

* Analysis completed by watershed and by
municipality

 Use 2007 Land Use data to determine
Impervious cover

« Calculate runoff volumes for water quality, 2, 10
and 100 year design storm and annual rainfall

« Contain three concept designs
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RUTGERS Water Resources Program

East Brunswick
Impervious Cover
Assessment
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Land Use Typ

NEW
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Wetlands Agriculture
9.7% 4.2% Barren Land

3.3%

Water
2.6%

Forest
18.9%

61.4%



Rural Transportation/Infrastructure ~ Commercial
Residential 6.0% 10.2%

5.2%

High Density
Residential

Recreational 5.7%
Land
7.7% Industrial
4.2%
Mixed Urban Low Density
8.6% Residential
5.4%
Medium
Density
Residential

47.0%
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Subwatersheds of East Brunswick Township oo
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Watershed

Duhernal Lake

Ireland Brook
Lawrence Brook

Manalapan Brook

Lower Raritan
River

South River

Total

Total Area

(ac)
571

3,374
6,567
2,133

291

1,404

14,340

Impervious
Cover (ac)

158

749
1,834
222

0

342

3,304

28.6%

22.5%
28.8%
10.4%

0.0%

25.9%

23.0%



Subwatershed

Duhernal
Lake
Ireland Brook
Lawrence
Brook
Manalapan
Brook
Lower Raritan
River

South River

Total

NJ Water

Quality
Storm
(MGal)

5.4
25.4
62.2

7.5
0.0

11.6

112.1

Annual
Rainfall
of 44"
(MGal)

188.4
895.0
2,190.7

264.8
0.0

408.3

3,947.2

2-Year
Design
Storm
(3.37)
(MGal)

14.1
67.1
164.3

19.9
0.0

30.6

296.0

10-Year 100-Year
Design Design
Storm (5.0”) Storm (8.2”)

(MGal) (MGal)
21.8 36.8
103.7 174.9
253.9 428.2
30.7 51.8

0.0 0.0
47.3 79.8
457.5 771.5
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East Brunswick Township
Impervious Cover Assessment
East Brunswick Police Department, 1 Civic Center Drive

PROJECT LOCATION:

SITE PLAN:

BIORLTENTION SYSTEMS: Biorcieetion svsteens shoald e oistacled 1o mteragpl patlway okl
and parkeng lot nma®, respecrively The hiarstenrion systems will redoce =adimenr and murrierr lasding
veching cite’ husing

o TREE FILTER BOXES: Traes boxes cam b installel in the perkine sirps o cateh D Gne ik af
gocaneater aod foeat it pron 1o disclanee 1o the sioral sewen sysians

B

o BIORETENTION SYSTEM




: Tast Brunswick Township RUTGERS
¢ Impervious Cover Assessment 0‘ R
i Old Bridge Volunteer Fire Company & Board of Fire (’
i Commissioners, 680 Old Bridge Turnpike
i PROJECT
: LOCATION:
SITE PLAN:
§ o RAINWATER TIARVESTING SYSTEM: Ramwarer will be harveded fram the ranta the buitdling \. é
E aead gored wcaslons e wates woll be usad o wasds 1l [ie ocks, E
é o BIORETENTION SYSTEMS: Biorc.entiva svalerss shuald be cslalled o nleocepl pali ity ol J §
- ard parking lot roonf, respectively, The bioreenricn svsteras will raduce sadioant 2ad mirvienr leading 3
E reaching valeh kusns. 5
o RAINWATER HARVESTING SYSTEM 9 BIORETENTIO\ SYSTEM




Last Brunswick Township RUTGERS
Impervious Cover Assessment pro<
Elks Lodge, 21B Oakmont Avenue

LR
159
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PROJECT
LOCATION:

SITE PLAN:
N

t

POROUS ASPTIALT: Porous asphalt swmld be irsallsd to coprurs nma® Far the parking fooand
diveway

BIORETENTION SYSTENM: Dowzispouls shoalc ke ro direeted o biorslention systeon along Ui sde ol
the Flks ledpe 10 czatare reattop nma® A Diarsterrion sestem will seducs noarf avd allow sonwynter
inliltmeion. dlecreasing Uy amount il conbemiranis Uil rawk caleh hasins,

c POROUS ASPHALT 9 BIORETENTION SYSTEM
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RUTGERS Water Resources Program

Milltown Borough
Impervious Cover
Assessment
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Wetlands
Watoer 3 6% Forest
2.6 : 5.7%

88.1%



Rural Residential 0.3% Transportation/Infrastructure 7.2%

Commercial

Recreational Land 3.2% 13.2%

High Density

Mixed Urban Residential

3.5% 19.3%
Industrial
3.5%
I\D/Iedil.Jm Low Density
R ?QS“YI Residential
esidentia 1.0%

48.8%
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Subwatersheds of Milltown Borough
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RUTGERS Water Resources Program

Total Area Impervious

Watershed %
(ac) Cover (ac) ’
Lawrence Brook 1021.2 406.6 40.9%
Total 1021.2 406.6 40.9%



RUTGERS

Subwatershed

Lawrence

Brook

Total

NJ Water

Quality
Storm
(MGal)

13.8

13.8

Annual
Rainfall
of 44"
(MGal)

485.8

485.8

Water Resources Program

2-Year
Design
Storm
(3.37)
(MGal)

36.4

36.4

10-Year 100-Year
Design Design
Storm (5.0”) Storm (8.2”)
(MGal) (MGal)
56.3 94.9
56.3 94.9
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Milltown Borough
Impervious Cover Assessment
Milltown Public Library, 20) West Church Street

hin
o
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SITE PLAN:
N

t

/-o RATN RARRELS: Rain harvels will belp captare the storrvearer taat mins off o the \
building’s mafiap. Conrecting the Hbrary™s dowrspouts oo rain barrels wi'l 2liow: the
sormraater 1o be cdlawed, collacted, 2nd used far pardsninge

. POROUS ASPITALT: Porous pavement promoces grasxkaater rachanme and filters
s.pTIrwaler.,

@ DISCONNECTED DOWNSPOLTS: Disconrecting cownspaus rien sbnarmg directly ey
swonn sewer deaies will slew pollutants wsetle out s 2reandwater o be reclasnaad.

o RAIN BARREL o POROUS ASPHALT
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Milltown Borough
Impervious Cover Assessment

RIORETENTION SYSTEMS: These min sardens will caphars, wrenr, ard infilerate runa® fram vhr_rym\
wnl paeved areas amanrd the schael, The exisimy caick Basing well haexlle any svertlone rom the gindens
| The rauin girdems will resloce sediment ard autrien: loambing 1 the lacal winerway while proviilmg bezuting
fandseapang b the sl groamds, The gardees will aho provide Beinlal e binds, uiterlies, amd
 pellvatees, They sl can be meomporsted il the eleonentary sciaol scence curiculue,
@3} TRENCH DRAIN: A trench drairewill carry siommaader Troin Vialel Termee mba bocelention sysem 2 &
5 for Lt

POROUS ASPILALT: Parous pavemen: promrosles grawlwater recharee sml lilers slonmavater wl wall
melp caplure eIl Lo e parkang lotant sacrowding walkways,
0 EDUCATIONAL OPPORTUNITY: The RCE Water Resources Program, Starmvaaer Wanagemond i
’ Yo Schosl et can be delcoad wi Parsveew Blomclary Sehool o oducate te stodents wooul stormwaten

\ MAnAgeeat.
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- Milltown Borough @ KUTGERS
 Impervious Cover Assessment 0°.:-

: Joyee Kilmer School, 21 W Church Street (
PROJECT LOCATION:

SITE PLAN:
N

t

°)

BIORFTENTION SYSTEMS: (n rhis preperty min gavdens will he used ro radice sadiment znd m:rricfﬂ\
Tozehmyg o the T welersbeed sl incresse wrommidwates recharge, There gre live wocas which may be able

RAIN BARRELS: A tawn barel can be usid 1o collest sai water Lo s dowspout Lus wates can en
Te s ro water plants and aarders

EDUCATIONAL OPPORTUNITY: The RO Wer Resources Progmaon™s Seomwazer Maragomen: i
Foner Sthowdured i be dolivared ol Paskviow Elacaiany School (o cdozate e stodeits aooul stonzwatc:

el _/

BIORETENTION SYSTEM 9 RAIN BARRELS 0 EDUCATIONAL PROGRAM
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RUTGERS Water Resources Program

South Brunswick
Impervious Cover
Assessment
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Agriculture
10.3%

Barren Land

Wetlands 2 504

27.1%

Forest
16.7%

Water
1.8%

Urban
41.6%



Commercial

6.7% High Density
Residential
6.9%

Transportation/Infrastructure
11.7%

Rural Residential
11.2%

Recreational Industrial
Land 14.3%
5.7%

Low Density
Residential
9.7%

Mixed Urban
14.4%

Medium Density
Residential
19.4%
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A Subwatersheds of South Brunswick Township
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Watershed

Cedar Brook

Devils Brook
Great Ditch

Heathcote Brook

Ireland Brook
Lawrence Brook
Manalapan Brook

Millstone River
Oakeys Brook
Shallow Brook

Six Mile Run
Total

Total Area
(ac)

80.4

3,635.0
4,696.7

4,764.9
802.8
5,293.0
435.0
1,009.8

2,261.6
2,667.0

596.9
26,243.0

Impervious
Cover (ac)

4.8

499.8
839.4

730.6

69.3
666.9
98.4

258.2
482.0

369.9
137.7

4,156.9

%

5.9%

13.9%
18.9%

15.4%

8.7%
12.8%
23.1%

26.3%
21.4%
14.1%

23.1%
16.1%



Subwatershed

Cedar Brook

Devils Brook
Great Ditch

Heathcote Br.

Ireland Brook
Lawrence Br.
Manalapan Br.

Millstone Ruv.
Oakeys Brook

Shallow Brook
Six Mile Run
Total

NJ Water

Quality
Storm
(MGal)

0.2
17.0
28.5
24.8

2.4
22.6
3.3
8.8
16.4

12.6
4.7
141.1

Annual
Rainfall
of 44"
(MGal)

5.7
597.1
1,002.8

872.9

82.8
796.8
117.6
308.5
575.8
441.9
164.5

4,966.2

2-Year

Design 10-Year 100-Year
Storm Design Design
(3.3”) Storm (5.0”) Storm (8.2”)
(MGal) (MGal) (MGal)
0.4 0.7 1.1
44.8 69.2 116.7
75.2 116.2 196.0
65.5 101.2 170.6
6.2 9.6 16.2
59.8 92.4 155.7
8.8 13.6 23.0
23.1 35.8 60.3
43.2 66.7 112.5
33.1 51.2 86.4
12.3 19.1 32.1
372.5 575.6 970.7



South Brunswick Township RUTGERS
Impervious Cover Assessment 3
St. Barnabas Episcopal Church, 142 Sandhill Road

PROJECT LOCATION: SITE PLAN:
N

2o 74l

{._
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South Brunswick Township RUTGERS
Impervious Cover Assessment 0,
Community Preshvterian Church, 57 Sand Hill Road (°

PROJECT LOCATION: SITE PLAN:

i o BIORETENTION SYSTEM: A bivcecenbinn syrtem shoald he mshled near e novlbeadt side ol te
perking lot and alone e side of the butdding wheoo anoanles cxists and can act a5 a0 overtlow A
hicratenrion sysary will redase mieaff and allow sonwwntes infiltraricn, decraasivg e amoont of
coalariimants that resch Gueh masizs,

e CISTERN: A cistern will decreasz the valume of sammeater mmaff reacking cateh basing by captiring
and sarne stomvesler nenl Tor wee wwaienzg the casting veeelable wandon

| o POROUS ASPITALT: Parvas asphals promntes gronndwiter recharie smil flters stormwarer,

o BIORETENTION SYSTEM o CISTERN o POROUS ASPHALT
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South Brunswick Township
Impervious Cover Assessment
South Brunswick Public Library, 110 Kingston Lane

PROJECT LOCATION: SITE PLAN:

¢ 0 BIORETENTION SYSTEV: A binratention sever will redoce rurot? and alliva: stareracater mfiltrnition,
docrasng e cawaal of watsr and cowtaianinls nsportad e ile stoo sewe W oval watcowavs, A
biarsteurion svstem ean be insallod 21 chis ste, tcariog onaff fion o partion of the reof

BIOSWALL: The bamswale will caplunc, e, ard adilinae reootl oo the parking Lot Water will ke conveyed
o the seenle fraish 2 series af curb eurs. The soeale wo Il bela redues sedireat and ezt Teadieg ra rha laenl
walerway while providing beadilud lambsapirg snc babit lor bl balterllies sl aollimators, (OPTION 1)

POROTUS ASPHATT: Parous zsahalt prarwtes sranrdwares rechanme and filters storavaacer A secrion of
parous sspkalt alang the rorther end of the pariing |
sowr svate (OPLLON 23

0 BIORETENTION SYSTEM 9 POROUS ASPHALT

[NEONTACTLD SURCRALE (e .
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RUTGERS Water Resources Program

Impervious Cover
Reduction Action Plan
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RUTGERS

Water Resources Program

Ay,

Project Sites

No Ok~ WNE

10.
11.
12.
13.
14.
15.
16.

Clover Square

Ibis Plaza Office Suites

University Plaza

Nottingham Volunteer Fire Company
St. Mark United Methodist Church
Morgan Elementary School

University Heights/H.D. Morrison
Elementary School

Hamilton Square Baptist Church
Greater Victory Ministries
Hamilton Township School District
First Presbyterian Church
Baseball Fields

Our Lady of Sorrows School
Merlin Industries Inc.

Enterprise Volunteer Fire Co.
Christ Presbyterian Church

Miry Run Watershed
Location Map




IQJTGERS Water Resources Program
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Nottingham Volunteer Company

At this site, there is a potential to replace parking lot
islands with tree filter systems and install cistern to
harvest rainwater from the rooftop to wash the fire
trucks. According to the NRCS soil survey, the soils
are suitable for infiltration at this site.

Address Latitude Longitude
200 Mercer 40.233412 7465753
Street

Existing Loads (Ibs/year)
Area (sq.ft.) Lot Block TP TN TSS

153,281 24.01 1839 5.3 56.3 /703.8




RUTGERS

Water Resources Program

Nottingham Volunteer Company (cont’d)

Impervious Cover

Runoff Volume (Mgal)

%

Square feet

For the 1.25” Water

For an Annual

Quality Storm Rainfall of 44”
72 110,362 0.23 3.03
Recommended | Recharge Total Maximum Peak
BMP Potential Suspended Volume Discharge
(Mgal/yr) | Solids Removal | Reduction Reduction
Potential Potential Potential
(Ibs/yr) (gal/storm) | (cu.ft./second)
Tree Filter
Systems 0.146 24 1,541 0.40
Cistern 0.055 18 461 0.32

Estimate cost is $16,675 for 667 square feet of tree filter systems with two
feet of porous media. Estimate cost is $10,000 for 5,000 gallon cistern.




LEGEND
Nottingham Volunteer Company Dralnage Area
Lot 24.01 Block 1839 Tree Filters Infiration Systems

O 5,000 Gallon Cistem

0 100 200"
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RUTGERS

Water Resources Program

St. Mark United Methodist Church

For this site, a large portion of the parking lot can be
captured in a bioretention system. According to the
NRCS soil survey, the soils are suitable for infiltration

at this site.
Address Latitude Longitude
4esPaxson | 4450408 | -74.671402
Avenue
Existing Loads (Ibs/year)
Area (sq.ft.) Lot Block TP TN TSS
284,082 8 1622 9.8 104.3 1304.3




RUTGERS

Water Resources Program

St. Mark United Methodist Church (cont’d)

Impervious Cover Runoff Volume (Mgal)
For the For an
o Square 1.25” Water Annual
° feet Quality Rainfall of
Storm 44”
40 113,633 0.23 3.12
Total Maximum
Suspended Volume Peak Discharge
Recommended | Recharge Solids Reduction Reduction
BMP Potential Removal Potential Potential
(Mgallyr) Potential (gal/storm) | (cu.ft./second)
(Ibs/yr)
Bioretention 0.785 131 8,289 2.17
System

Estimate cost is $37,675 for 7,535 square feet of bioretention system.




St. Mark United Methodist Church
Lot 8 Block 1622

LEGEND
Drainage Area

Bioretention Systems



RUTGERS Water Resources Program

Summary of Projects in the Stormwater Mitigation Plan

Total Area Potential

Number of Project Impervious | Management
Watersheds of Sites Cover Area
Projects (ac) (ac) (ac)
Assunpink Creek 4 61.62 37.73 9.48
Back Creek 8 88.18 44 .95 12.13
Crosswicks Creek 8 145.08 94.30 3.50
Doctors Creek 2 14.71 3.64 0.47
Miry Run 16 122.73 57.21 7.52
Pond Run 16 214.82 79.88 7.79
Shady Brook 15 98.13 65.17 4.17
TOTALS 69 745.28 382.88 45.06




RUTGERS Water Resources Program

Summary of Projects in the Stormwater Mitigation Plan

Peak
Max Volume | Discharge
Recharge | TSS Removal | Reduction Reduction
Watersheds Potential Potential Potential Potential
(Mgall/yr) (Ibs/yr) (gal/storm) (cfs)
Assunpink Creek 10.760 1,801 113,570 29.67
Back Creek 13.763 2,304 145,258 37.97
Crosswicks
Creek 3.967 664 41,870 10.94
Doctors Creek 0.536 90 5661 1.48
Miry Run 7.280 1,428 76,724 23.56
Pond Run 8.755 1,479 92,233 26.40
Shady Brook 4.694 792 49,474 13.05
TOTALS 49.756 8,558 524,790 143.07




RUTGERS Water Resources Program

Summary of Projects in the Stormwater Mitigation Plan

Impervious
Total Cover
Watersheds Cost Treated
(%) %
Assunpink Creek $963,199 25.1%
Back Creek $701,594 27.0%
Crosswicks Creek $492,689 3.7%
Doctors Creek $25,731 13.0%
Miry Run 955,314 13.2%
Pond Run $975,080 9.8%
Shady Brook $550,861 6.4%
TOTALS $4,664,468 11.8%

6}0—_"‘
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NJTGERS Water Resources Program

Next Steps

« Municipalities review their Impervious Cover
Assessments

 Provide additional sites that should be included
In Impervious Cover Reduction Action Plan

* Discuss implementation of recommended
actions — Funding is available

[ ¢
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Questions?

Christopher C. Obropta, Ph.D., P.E.

Obropta@envsci.rutgers.edu
www.water.rutgers.edu
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