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Presenter Notes
Presentation Notes
I’m Chris Obropta with the Rutgers Cooperative Extension Water Resources Program.  I am here to discuss watershed restoration and protection planning and how it overlaps with the MS4 permit requirement to develop a Watershed Improvement Plan.  We are currently working on Watershed Restoration and Protection Plans for the South Branch Raritan River, Lamington River, and North Branch Raritan River all in the NJ Highlands funded by the NJ Highlands Council.  As you can see many municipalities span across multiple watersheds.
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Presenter Notes
Presentation Notes
We develop plans by HUC14 drainage areas, which is great for watershed management but no so great for individual municipalities.
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Presenter Notes
Presentation Notes
The plan includes a land use analysis.
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Presenter Notes
Presentation Notes
Here is the land use analysis for the entire South Branch Raritan River Watershed.  For the watershed restoration and protection plan, only two land uses can be realistically managed to reduce pollutant loads from going into the river:  1) Agriculture and 2) Urban.


Land Use Analysis by HUC14

Land Use

Area (acres)

AGRICULTURE 104.3

BARREN LAND

HUC14
02030105010010 | 02030105010020 | 02030105010040
276.3 502.3
98.6 17.9 13.7

FOREST
URBAN
WATER

2,313.6

1,333.7

1,668.9

WETLANDS

Total:



Presenter Notes
Presentation Notes
Land use analysis is completed by HUC14.  I’m just showing the first three HUC14s as an example.  In all three HUC14s shown in this figure urban land use is the largest land use that can be managed.  While forest is a close second, pollutant loading from forest lands is typically very small.


Total Total Nitrogen Total Suspended
Phosph lids (T'SS
Land Cover OSPUOTHS (TN) load Solids (T55)
(IP) load (Ibs/acre/yr) load
(Ibs/acre/yr) 4 (Ibs/acre/yr)
H1gh, Me.:d1um Density 14 5 140
Residential
Lon Der%sﬂy, Rural 0.6 5 100
Residential
Commercial 2.1 22 200
Industrial 1.5 16 200
Urban, Mixed Urban, Other 10 10 120
Urban
Agriculture 1.3 10 300
Forest, Water, Wetlands 0.1 3 40
Barrenland/ Transitional Area 0.5 5 60



Presenter Notes
Presentation Notes
This table shows loading coefficients for various land uses.  As you can see, urban is always much higher contributor of pollution than forest lands.


Land Use Label

108[18 Residential, High Density Or Multiple Dwelling Urban

Residential, Single Unit, Medium Density Urban
Residential, Single Unit, Low Density Urban
Residential, Rural, Single Unit Urban
Commercial/Services Urban
Industrial Urban
Transportation/ Communication/I Ttilities 1 Trhan

9118 Railroads Urban

Upland Rights-Of-Way Developed Urban
Upland Rights-Of-Way Undeveloped Urban
Stormwater Basin Urban
Mixed Urban Or Built-Up Land Urban
Other Urban Or Built-Up Land Urban
Cemetery Urban

U138 Wetland Rights-Of-Way Wetlands

IWE{IN Managed Wetland In Maintained Lawn Greenspace Wetlands

TP

1.4

1.4
0.6
0.6
2.1

1.5
15

1.5
0.1

1
1
0.6

0.1

TN

15

15
5
5

22

16
16

S maer kv 58 Unique Land Use Codes

16
3

10
10
5

10
10
10

3

140

140
100
100
200
200
200
200
40
200

40

120
120
100
120
120
120

40


Presenter Notes
Presentation Notes
The traditional six land use types (Ag, Barren Land, Urban, Forest, Wetlands, and Water) can be future broken down into other categories such as high-density, medium-density, low-density residential, commercial, industrial, etc.  Each category is assigned an area loading coefficient so we can calculate pollutant loading from each land use.


Pollutant Loading Analysis by HUC14

General
Land Use
Category

Agriculture

Barren Land
Forest
Urban
Water

Wetlands

Totals =

HUC 02030105010010

Total Total | Total Suspended

Area Phosphorus | Nitrogen Solids
(acres) (Ibs/yr) (Ibs/yr) (Ibs/yr)
104.3 135.6 1,043.0 31,289.2

98.6 49 3 492.8 5,913.4
2,313.6 231.4 6,940.8 92,543.9
2,455.3 2543.2 |25232.8 304,751.3

51.2 51 153.6 2,048.4
627.0 61.7 1,850.5 24,674.0
5,650.0 3,026.2 | 35,713.5 461,220.1



Presenter Notes
Presentation Notes
Nonpoint source analysis is completed by HUC14 for Total Phosphorus, Total Nitrogen, and Total Suspended Solids.


7
S
O

-
(¢}
>
O

&

New Jersey Agricultural Experiment Station
E—

Water Resources Program

RUTGERS UNIVERSITY

Imperv



Presenter Notes
Presentation Notes
We can also analyze impervious cover by HUC14.


hat does the science say about impervious surfaces?

Good Impervious Cover Model

QL

2
£ 2
= Fair | 3
= 1 =
= 5
= 8
S E
& Poor

10% 25% 40% 60% 100%

Watershed Impervious Cover

Reference: Tom Schueler and Lisa Fraley-McNeal, Symposium on Urbanization and
Stream Ecology, May 23 and 24, 2008



Presenter Notes
Presentation Notes
Researchers have been studying the impacts of impervious cover on stream quality for years.  Tom Schueler for the Center for Watershed Protection used these studies to create an impervious cover model which tells us that at >10% impervious cover resulted in impacted waterways and >25% resulted in waterways that are non-supporting of a health aquatic community.  He revised this analysis and examined 200 new studies which confirmed his original findings and suggested that at as little as 2% impervious cover can result in impacted waterways.


Excellent

Good

Fair

Stream Quality

Poor

5% 10% 20% 25% 40% 60% 80% 100%
Watershed Impervious Cover

Schuler, T.R., L. Fraley-McNeal, and K. Cappiella. 2009. Is Impervious Cover Still
Important? Review of Recent Research. Journal of Hydrologic Engineering 14 (4): 309-
315.



Presenter Notes
Presentation Notes
Tom Schuler revisited his impervious cover model and recognized as low at 2% impervious cover can cause impairments.  He transitioned his model from a single curve to a cone shape with a range of quality for each level of impervious cover.


Impervious Cover Analysis by HUC14

Impervious Cover (acres)

Impervious
Cover Class

(2015) 02030105010010

02030105010020 |02030105010040

Building 214.4 196.1 94.8

Other 463.7 400.5 229.6
Road 347.0 210.6 136.2

TOTAL = 1025.1 807.2 460.5

% Impervious
Cover =

18.1% 17.2% 10.8%



Presenter Notes
Presentation Notes
The 2015 NJDEP Impervious Cover layer has three classes:  building, other, and road.  We can use these data to determine the total impervious cover for each HUC14.
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Presenter Notes
Presentation Notes
While all these analysis by HUC14 are great, we need to also complete the analysis by municipality.  These are the data that the municipality can use in their MS4 Watershed Improvement Plan.  We are going to switch over to Spruce Run Watershed for this example.  As you can see, for the Spruce Run Watershed Plan, we were examining four HUC14s.  Let’s take a look at Lebanon Township which include portions of three of the HUC14s in the Study Area.


02040105160020

02030105010060

02030105020010

02030105010070

02030105020040

12030105020020

-

0 0.75 15 225 3
ey e Viles


Presenter Notes
Presentation Notes
Those three HUC14s in the Spruce Run Watershed Plan Study Area are shown here in a peach color.  The neon green HUC14 to the east of the Spruce Run Watershed will be incorporated in the South Branch Raritan River Watershed Plan.
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Presenter Notes
Presentation Notes
Once again, we complete a land use analysis and pollutant loading analysis by HUC14s within the municipality.


Total

Total
Total Nitrogen | Suspended

Land Use Type | Area (acres) Phosphorus
Load (lbs/yr)

Load (lbs/yr) | Solids Load
lbs/yr

02030105010060
Agriculture 473.5 615.5 4,734.7 142,041.6
Barren Land 0.0 0.0 0.0 0.0
685.4 68.5 2,056.2 27,416.2
291.0 240.2 2,228.4 33,741.3
21.7 2.2 65.0 867.0
70.2 7.0 210.5 2,806.1
TOTAL = 1,541.7 933.4 9,294.8 206,872.2
02030105010070
Agriculture 445.9 579.7 4,459.1 133,773.3
Barren Land 8.9 4.4 44.3 531.2
2,601.4 260.1 7,804.2 104,056.0
1,134.4 806.8 7,161.9 121,189.1
44.9 4.5 134.7 1,795.6
55.0 5.5 165.0 2,199.3

4,290.4 1,661.0 19,769.1 363,544.4


Presenter Notes
Presentation Notes
Here are the pollutant loading calculations by HUC14 within the municipality.
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Presenter Notes
Presentation Notes
We can also analyze the impervious cover by HUC14s within the municipality.


HUC Impervious

02030105010060
Building 14.7

52.2
Road 39-2

TOTAL = 102.5
02030105010070

50,0
oher  [EEEREEY:
1024
TOTAL = 286.1 0. 1%


Presenter Notes
Presentation Notes
Here are the results of the impervious cover analysis for two of the HUC14s.
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Presenter Notes
Presentation Notes
We also map out existing stormwater management facilities using two methods:  1) the New Jersey Hydrologic Modeling Database (SCS, 2024) that was prepared by the Soil Conservation Districts (SCD) and Rutgers University and 2)  the NJDEP 2020 land use/land cover GIS Layer, which has a land use code 1499 for stormwater basins.  Once identified, each stormwater facility is inspected.  Here are the two stormwater basins that were identified in Spruce Run Watershed of Lebanon Township.


Type Town
41 K. Bass 31 Forge Mill Rd N Lebanon
42 F. Angivoli 2 General Morgan Ln N Lebanon

“D” = Detention, “R” = Retention, “N”’ = Naturalized


Presenter Notes
Presentation Notes
Each basin is already naturalized.  Typically, the stormwater facilities are detention basins that can be retrofitted or naturalized, basically converted to bioretention bains.
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Presenter Notes
Presentation Notes
We then identify which parcels are identified as “Q-Farms,” which is property that is assessed as farmland.


Prop

BLK Lot Q-Code Location

Class

7 Wend FLYNN, DANIEL F Il &
10| 3.02 | Qooo1 | 3B endy

Way BRYNDA T
207-217

10 1 Q0002 3B |Rocky Run |MILKOWSKI, A'S
Rd

0| 55 | qooos | 3s |PPABuffalo i cowskl, A'S
Hollow Rd

258 Rocky | MILKOWSKI, GARY

8 48 | Q0003 | 3B | o RONALD & ANTHONY S



Presenter Notes
Presentation Notes
For each parcel, we have the information provided in this table
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Presenter Notes
Presentation Notes
Then we focus solely on the Q-Farms in the study area.
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Presenter Notes
Presentation Notes
Please remember that the entire Q-Farm parcel may not be agricultural lands (i.e., farmed property).  So we look at land use for each Q-Farm.


There are|l,524 areas|of agricultural land use 1n the
HUC:s 1n the Study Area

Land Use INCEREGH

Agriculture

Barren Land

Forest
Urban
Water
Wetlands
Total:



Presenter Notes
Presentation Notes
There are 1,524 acres of agriculture land use in the HUC14s in the study area.  There are 3,738 acres of Q-Farm Parcels.  Most of these Q-Farm parcels are forested with only 1,125 acres of agricultural land uses.  The difference between 1,524 and 1,125 is other lands that are being farmed: either rented lands or non-farmland assessed property.
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Presenter Notes
Presentation Notes
Each Q-Farm is evaluated as to what type of farm it is: row crop, hay/straw, nursery, or animal agriculture. We also look at which farms have a stream traversing the farm and determine if the stream has an adequate buffer.  This is complete through review of aerial photograph, site visits, and online research.
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Presenter Notes
Presentation Notes
We then identify which stormwater management practice works the best: Cover crop for row crop agriculture, Impervious cover management and rainwater harvesting for nursey operations, and manure management for animal operations.  Any of the farms may benefit from stream buffer enhancement


Identifying Watershed
—— Improvement Projects

B



Presenter Notes
Presentation Notes
Final we get to urban sites.  We need to identify properties that can retrofitted with stormwater management to reduce pollutant loading and stormwater runoff from existing development.  The projects we identify here will also serve as Watershed Improvement Projects for the MS4 Watershed Improvement Plan for each municipality.


We Look Here First

v'Schools

v Places of Worship

v'Libraries

v"Municipal Building

v'Public Works

v Firehouses

v Post Offices

v Elks or Moose Lodge

v'Parks/ Recreational
Fields



Presenter Notes
Presentation Notes
Here are typical sites that have green infrastructure opportunities.


Or you can identify tax exempt
parcels:

Tax Exempt Property Class Codes for NJ.
* 15A Public School Prope
» 15B Other School Prope
« 15C Public Property

* 15D Church & Charitable

* 15F Other Exempt


Presenter Notes
Presentation Notes
You can also search the parcel database for properties that are tax exempt.  These tend to be great places to start implementing green infrastructure practices.
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Presenter Notes
Presentation Notes
Here we are mapping parcels that have property class code of 15 (tax exempt property).  We map out these parcels for the entire town but only evaluate the ones in our study area for opportunities for green infrastructure projects.


Block

12

21

24

16

Prop

Lot Location Facility Name
Class y
North
44.01 | 15A |256 Route 513 Hunterdon Reg. |Voorhees H S

High School
L

8 | 15A |400 Route 513 ebanonTwp 1o\ )
Bd of Education
L T

6 15A |70 Bunnvale Rd LI WI? Schools
Bd of Education
Hunterdon Co

104-105 Lockh

16 15B Rg U5 leadieee Edu Services Esc
Comm
High Brid

2 15C |171 Cregar Rd ‘6N BrEee Golf Course

Borough



Presenter Notes
Presentation Notes
Here is the information collect for each parcel.
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Presenter Notes
Presentation Notes
For the Watershed Plan, we only focused on parcels in the Study Area.
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Presenter Notes
Presentation Notes
We highlight the properties that we believe are suitable for retrofitting with green infrastructure.
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Presenter Notes
Presentation Notes
We mapped out all the sites identified in the Spruce Run Study Area.


REEN INFRASTRUCTURE RECOMMENDATIONS

Lebanon Township
Memorial Park

SUBWATERSHED SPRUCE RUN
1,560,810 50Q. FT.

100 HIDDEM
ADDRESS HOLLOW LANE

CALIFON, NJ 07830

BLOCK 29, LOT

32.03

BLOCK anD LOT



Presenter Notes
Presentation Notes
For each site, we have a figure identifying the proposed green infrastructure practices and the drainage area to that practice.


GREEN INFRASTRUCTURE RECOMMENDATIONS

Lebanon Township
Municipal Center

SUBWATERSHED SPRUCE RUN

SITE AREA 284 800 5Q. FT

ADDRESS

=

26

BLOCK AND LOT

50 100"

e



Presenter Notes
Presentation Notes
Here is the municipal building which already has detention basin that is undersized for the 2100 100-year rainfall event.


Can Watershed
Improvement Projects be
designed to manage
extreme weather events?



Presenter Notes
Presentation Notes
The Watershed Restoration Plan and the MS4 Watershed Improvement Plan are really just focusing on improving water quality (i.e., addressing impaired waterway or waterways with TMDLS.)  But can we also identify which project could manage larger storms to help reduce flooding.


o)
GREEN INFRASTRUCTURE RECOMMENDATIONS

Bunnvale
Assembly of God

SUBWATEREHED SPRUCE RUMN

SITE AREA

ALLIKESS

BLOCK AND LOT



Presenter Notes
Presentation Notes
Here is a church in Lebanon that has no stormwater management and has been identified as a site that could be retrofitted with a rain garden and permeable pavement to improve water quality by capturing, treating, and infiltrating the water quality storm of 1.25” over two-hours.


1.28 ac of Impervious
Cover

11.4 in = 100-yr storm

397,000 gallons of
runoff

115'x115’ basin 4 ft
deep

or

Permeable Pavement



Presenter Notes
Presentation Notes
This same site could be retrofitted with a stormwater management system that could capture and hold the 2100 100-year storm and release the water slowly after the rainfall event.  
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Presenter Notes
Presentation Notes
We could use underground storage coupled with rain gardens or …




Presenter Notes
Presentation Notes
We could capture the entire 100-year storm and hold it under the parking lot until it is safe to release.
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