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Priorities

= Holistic Planning
= Total Water Level Understanding
* Vulnerabllity Assessments Based on Assets
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Program

The Resilient NJ program will provide funding and technical assistance
to multi-municipal regions within the nine New Jersey counties most
Impacted and distressed by Superstorm Sandy, to undertake a
comprehensive planning process. This program will help municipalities
identify and address their vulnerabilities to increased coastal and
riverine flood risk and other climate stressors.
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Program

The program will provide grant funding for neighboring communities to develop
and implement regional action plans that:

= Assess vulnerability to current and projected flooding, including permanent
inundation, chronic and nuisance flooding, riverine and coastal flooding, and coastal
storms and storm surge

= |dentify locally significant and regionally shared critical assets
= Develop strategic and actionable mitigation actions to reduce flooding risk
= Understand and weigh the costs and benefits of specific actions

= Develop a strategic plan that reduces risk and provides a roadmap for
implementation



Riverine Vulnerability Assessment

INTERNATIONAL

Why an Enhanced Riverine Analysis?

= CDBG-DR grants to date focused on oceanfront and bayfront
communities

= Planning resources for inland communities dealing with riverine
flooding are still needed

= Desire to incorporate projected future increases in rainfall and
development trends



Riverine Vulnerability Assessment

Assessment Methodologies

Method A - NJFHADF

Method B — River Systems 1D Base Level Engineering (BLE)
Method C — N.J.A.C. 7:13-3.5 (Method 5)

Method D — HEC-RAS 2D Rain on Grid
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Riverine Vulnerability Assessment
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Pilot Study Area
South Branch Rahway River Watershed




Riverine Vulnerability Assessment
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Pilot Study Area
South Branch Rahway River Watershed — Sandy/Irene Impact




Riverine Vulnerability Assessment
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Pilot Study Area
South Branch Rahway River Watershed

Edison Metuchen Woodbridge
Insurance Policies in
351 53 592 97
Force as of 2015
Insurance Claims 107 8 294 288

as of 2015
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Method A — NJFHADF

Leverage New Jersey Flood Hazard Area Rules

* New Jersey Flood Hazard Area Design Flood = 100-yr Flow Rate
plus 25%

* Intended to consider future when developing in/near floodplains

* |[n areas where models exist, will align studies with eventual
permitting that will be required



MATCH T3 SHEET 10

STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF WATER RESOURCES

DELINEATION OF FLOODWAY

FLOCD DELINEATION [N AREAS WHERE TOPOGRAPHY HAS
CHANGED ARE BASED ON A REVIEW OF SITE PLANS AND
FIELD INSPECTION,

reveRa,
Tne AND FLOOD HAZARD AREA

DIKE AND CHANNELIZATION DATA ALCNG SCUTH BRANCH, UPSTREAM CF THE GARDEN PLANS

STATE PAZKAY GBTAED FROM SITE FLANS FOR PARWAY INDUSTRAL CENTES, 1967
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SOUTH

~—~— SWQS Streams on NJDEP Flood Plans

~~—— SWQS Streams not on NJDEP Flood Plans
| | NJDEP flood_plan_locator

|:| NJ_County_Boundaries in NJRRPG

[ ] Nu_county_Boundaries




= NJ FHADF
South Branch Rahway River Watershed (HUC14)

NJ Surface Water Quallty Streams

FEMA Special Flood Hazard Areas

A

Watershed Location

27
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Regional Resilience Planning Grants Program Assistance
Riverine Vulnerability Assessment

Pilot Area - South Branch Rahway River

Method A - Leverage available FEMA/NJDEP Floodplains

Revised: 03/27/18




Riverine Vulnerability Assessment

METHOD B —
River Systems 1D BLE

= Model-based approach RIVER SYSTEMS

= River Systems is a suite of GIS software modules created by MBI to
automate different tasks to support flood studies: hydrologic and hydraulic
(H&H) engineering, plus database, map, and report production

= The one-dimensional (1D) Base Level Engineering (BLE) module develops
highly automated HEC-RAS hydraulic models from terrain, stream
centerlines, and minimal user input



Riverine Vulnerability Assessment
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8 Report @ Aboat 2 Help

Watson, K.M_and Schopp, R.D., 2009, Methodology for estimation of flood magnitude and

frequancy for New Jersey streams, U.S, Geclogical Survey Scientific Investigations Report
2009-5167, 51 p. (Mtp:/fpubs . usgs.gov/eir/2009/5167/)
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¥, Geomesnc Data - Geometry

Options

Steady Flow Data - NFF Regression Equations

Enter Edit Number of Profiles (32000 max): |9 Reach Boundary Conditions ... |

Locations of Flow Data Changes

River: |CB Add Multiple...
Reach: |5 j River Sta. :| 14008 j Add A Flow Change Location |
River Reach RS F25YR |FsovR |[Fioove  [Fzoove  [Fsoovr

1|CB 5 14008 125 152 179 214 248
2|CB &3 12690 141 171 201 240 278
3|CB 3 12333 273 325 378 444 511
4|CB 2 8718 400 500 500 700 800
5|CB 1 2737 599 704 813 945 1080
5| 0C 5 8780 185 219 154 248 342
7|oC &3 5401 249 295 342 401 460
8|0C 3 2847 400 500 500 700 800
[
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Watershed Location

27!

't‘y of Uniion

=

|Countyof Wd(IIESex

South Branch Rahway River Watershed (HUC14)

WJ Surface Water Quality Sireamc

100YR Flow * 1.25 Depth Grid
Value

-— High : 20.8073

INTERNATIONAL

-Low : 0.001001

Regional Resilience Planning Grants Program Assistance

Archiydr Dramage Lie Riverine Vulnerability Assessment

FEMA Special Flood Hazard Areas Pilot Area - South Branch Rahway River

Method B - RiverSystems

0 1,000 :
O Revised: 03/28/18

Tinch = 2,000 et




Riverine Vulnerability Assessment
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METHOD C —
N.J.A.C. 7:13-3.5 (Method 5)

= GIS Routine based on NJ Flood Hazard Area Control Act Rules

» Generates flood depth grids following Appendix 1 “Approximating the Flood
Hazard Area Design Flood Elevation”

= Uses Table 1 inputs (WMA & Drainage Area) to estimate flood depth
measured above average streambed



Riverine Vulnerability Assessment

THIS IS A COURTESY COPY OF THIS EULE. ALL OF THE DEPARTMENT S EULES ARE COMPILED IN

TITLE 7 OF THE NEW JERSEY ADMINISTRATIVE CODE.

WMA' _ CONTRIBUTORY DRAINAGE anRE.B.2 ) )
Shaded box indicates area in acres. Unshaded box indicates area in square miles.
¥ FOR DRAINAGE AREAS UP TO THE FLOOD DEPTH IS SHOWNW
1 80 [195|495) 19 | 4.8 (121|300
2 80 (195|495 19 |48 (121|300
3 80 | 150|290 |550( 1.7 | 3.2 | 6.1 |11.8(226(30.0
4 7O (130235430 (12| 23|41 |76 (139|254|30.0
5 95 (255|110 )28 |73 (192|300
6 85 (2801|1447 [15.3/30.0
7 115|245 |510 | 17 |35 | 74 |156 3I3.-C||
8 60 |115|210|395( 12|22 |40 |75 (14.1(26.3|30.0
9 80 (130200310 (485( 12|18 |29 45|70 11 |17.1|26.7(30.0
10 |70, 110165258 390 605 1522345382 ]128]194(300
11 80 (145|265)|490 | 14 (26| 4.8 |88 [16.1(30.0
12 115280 | 11| 26| 6.2 [15.0(30.0
13 85 (210|530 2.1 | 5.1 (127|300
14 85 (210|530 2.1 | 5.1 (127|300 '_|
15 85 (210|530 21 | 5.1 (127|300 §
16 85 (210|530 2.1 | 5.1 (127|300 %
17 85 (210|530 2.1 | 5.1 (127|300 '-'
18 75 | 125|205 (350|590 | 1626 (44 |75 |126 21.3[30.0|
19 60 |115(225 (44013 | 26| 51|99 |19.2|130.0
20 60 |115(225 (440 13| 26|51 (99 |19.2|300 ‘.
EE;P'_': s 6|7 |8 |9 |10[1|12|13]|14|15|16 |17 |18 19
TABLE1

APPROXIMATE FLOOD DEPTHS ABOVE AVERAGE STREAMBED ELEVATION
(SEEN.JAC-T:13-3.5)
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Raster Resolution

115 ac » 4356075 « 2N _ 465,627 cell
* k= :

ac ac  (3.28 ft)? DL Cens
3T

=

i
Raster Calculator

Click error and warning icons for more information

Map Algebra expression

Layers and variables
<> njdpth_ap2
<CrNIWSEL_Apz2
<> njwsel_ap1
<> njdpth_ap1
<> usgs2015_fths
<> usgs2015_ft

<> hillshade

Sethull{{{"mjwsel_ap2™ - j10ftde”) <= 0),("njwsel_ap2” - "nj10fide )

8 QOutput raster
verSystems'\Rahway_031618'\Rahway_Approx_Methodnjdpth_ap S8

C:\temp

Cancel Environments. .. << Hide Help
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Watershed Location
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Regional Resilience Planning Grants Program Assistance
Riverine Vulnerability Assessment
Pilot Area - South Branch Rahway River

Method C - N.J.A.C. 7:13-3.5 (Method 5)

Revised: 03/27/18




Riverine Vulnerability Assessment

INTERNATIONAL

METHOD D —
HEC-RAS 2D Rain on Grid

= Model-based approach

= Base Level Engineering using two-dimensional (2D) methods aligned with
recent FEMA studies in other States

» HEC-RAS hydraulic model primarily from terrain and excess precipitation,
with minimal user input

= Doesn’t explicitly account for urban storm management systems, but does
have some enhancement options
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Spatial Reference Projection File

ESRI F'rojectiorhi le (".pr):  ZM164042_NJRRGP_Task3'GIS_Data Exhibits \huc14clip pri [_J]

PROJCS['NAD_1983_StatePlane_New _Jersey_FIPS_2900_Feet" GEOGCS['GCS_North_American_1 5-33".@"‘1 Liwi LuE 2D
["D_North_Amenican_1983" SPHERCIDI'GRS _19807,6378137.0,298.257222101] PRIMEM[ Greenwich".0. File Tools  Help
["Deares’0.0174532925198433]] PROJECTION[ Transverse_Mercator' | PARAMETER

['false_sasting”.492125.0], PARAMETER[ false_northing”,0.0].PARAMETER[ central_meridian” ~74.5],PARAI B

@A He»2n EMNS
['scale_factor”,0.9595] PARAMETER[ latitude_of_origin”,38.83333333333334] UNIT["Foot _US",0.3048006( ) Geomelries
Resulis
MapLayJ}
_Ternins
-] Terrain
| OK | New Terrain Layer
T = h_pLﬂ Temain Files
B il |+| Filename Projection Cell Size Rounding Info
WLl e & J — ™
: e i |
s i —
Mg Ly
et |_| Creating Terrain 'Terrain'
[+ — .
Computation Task hh:mm:ss -
Outpd  |rmporting 1 of 1: usgsze1s_ft.tif
Berr step 1 of 4: Translating to GeoTiff with SRS... 29
step 2 of 4: Rounding and/or Generating Statistics... 53
Filend Step 3 of 4: Generating Histogram... 16
b adding ove .
Final Processing: Terrain.hdf
Step 1 of 3: Creating Terrain.wrt...

Step 2 of 3: Creating Terrain.hdf...
step 3 of 3: Creating Stitch-TIN for merging rasters...
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Table Of Contents NA14 100yr_24hr_Zonal_Statistics_As_Table

\nm-n—

Layers

= (0 out of 1 Selected)
|_Statistics_A

= ®
Value
W 8,654
I 8,655
I 8,659
B 3,660
8,663
I 8,664
[ 8,665
[ 8,667
[ 8,668
[718,669
[18,670
[18,671
[18,672 hrerl” PR IE R
(18673 i s & Basin avgrs
[18,674 . by & e
[18,676 o Q “UERETTIE = -
el : : 3.67 .25=10.84
8,678
8,680
[ 8,681
[ 8,682
I 8,685
[ 8,686
I 3,688
Z:\164042_NJRRGP_Task3\Engineering\NJRRP_Curve_Nu|
= [0 2015usgs_ssurgo_union
I
7 [ soilclip
64042_NJRRGP_Task3\Received_Data\DigitalCoast\
usgs2015_fths

Value
High : 254

Low:0
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NJ LULC 2012 (rev 2015) -> TR-55 -> CN

SCS Curve Number

LU 7Code

|

|TR-55 Avg % Impervious
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|TR-55 Type

SIVIOUs

ervious Are

1g0re
al (2 acras
Al (averggead over lot siz

tricts (commercial &

tricts (commercisl

tricts TMErcha

tricts

)S Araas (Gravel)
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RESIDEN
DECIDUO
DECIDUO

EXISTING FUTURE
% Total
% Total Area Average CN  Area Average CN

URBAN (Code 1000) 88% 83.5 90%

AGRICULTURAL, FOREST & BARREN (Codes 2000,4000 & 7000) 9% 72.3 7%
WATER/WETLANDS (Codes 5000-6000, 8000) 3% 94.8 3%

Total 100% 82.9 100%




- %4 Subbasin | Loss | Transform | Options
s HEC-HMS 3.5 [Z\164042_MIRRGP_Task3\Engineering\HEC-HMS5\RahwayRiver\RahwayRiver.hms]

Basin Name: Rahway
Elemeligﬂame: Subbasin-1

D @ 3 k ‘*’ X L%-r (L L:J [:16 l‘%» I'__&J EI Description: |HUC14
RahwayRiver il Basin Model [Rahway] E|EE DTTEREE S
Basin Models “Area (MIZ) |11.46
= EB Canopy Method: | --Mone—
+ L%rb Subbasin-1 Surface Method: | —tone—
Meteorologic Models Loss Methed: | 5CS Curve Number

2% Met 1 Transform Method: | SCS Unit Hydrograph
Control Spedfications

T Baseflow Method: | —MNone—-
@ Control 1

File Edit View Components Parameters Compute Results Tools Help

Components | Compute | Results

EaBasin Model L%,-..Subbasin Loss | Transform | Options

Name: Rah Basin Name: Rahway
me: way Element Name: Subbasin-1
Description: |South Branch Rahway River Initial Abstraction (IN)

Grid Cell File: *Curve Number: 83,1
Local Flow: | Mo - i
] NOTE 10008: Finished opening project "RahwayRiver” in directory oespariia) 0.0
Flow Ratios: | Mo "Z:\164042_NIRRGP_Task3\EngineeringiHEC-HMS\RahwayRiver” at ime 30Mar 2018, 13:12:5" = - -
Replace Missing: | No NOTE 10179: Opened basin mode! "Rahway” at time 30Mar2018, 13:12:55. (& Subbasin | Loss | Transform | Optins

Unit System: |U.5. Customary Basin Name: Rahway
Sediment: Mo Element Name: Subbasin-1
Graph Type: |Standard

“Lag Time (MIM) | 152

Water Quality: Mo

Bubitemie “Setbaen- 1" Reauis for fun Toen 1*

L}greci itation
o Meteorology Model | Basins o

g

Met Name: Met 1
Method: | Type 3

Met Hame: Met 1
Description: | 100yr 24hr
Precipitation: [SCS Storn | DEPh (M) | 10.84
Evapotranspiration: | —Mone—
Snowmelt: | —Mone—
Unit System: | U.5. Cust




Datums for 8531680, Sandy Hook NJ

Figure 1. Water Levels above Current MHHW Assessed for Exposure Analyses (Atlantic City, M1}

Elevations on Station Datum .
Station: 8531680, Sandy Hook, NJ T.M: 0 & Permanent Inundation (MHHW) in 2030 using Centrzl HE/LE Scenarios (0.8 ft.)

* Permznent Inundation (MHHEW) in 2030 using 1-in-20 Chance HE Scenario (1.1 ft.)
Status: Accepted (Apr 17 2003) Epoch: 1983-2001 Permanent Inundation (MHHW] in 2050 using Czntral HE/LE Scenarios [1.4 fr.)
Units: Fest Datum: STND

Current Annual (359% AEF] flood 1.7 ft.)

Permanent Inundation (MHHEW] in 2050 using 1-in-20 Chance HE Scenario (2.0 ft.)
Permznent Inundation (MHHW] in 2100 using Central LE Scenario (2.3 ft.)
Annual {99% AEP] flood in 2030 using Central HE-"LE Scenarios I:2.5 ft.)
Annuzal {993 AEP) flood in 2020 using & 1-in-20 Chance HE Scenario (2.8 ft.)
Annual {99% AEP) flood in 2050 using Cantral HE/LE Scenario (3.1t
Permanent Inundation (MHHW] in 2100 using = Central HE Scenario (2.4 ft.)
Sandy Storm Tide in 2030 using Central HE/LE Scenarios (4.9 ft.)

Sandy Storm Tide in 2030 using 1-in-20 HE Scenario (5.2 fr.)

Current 100-year (13 AEF) Flood (4.9 ft.)

10-year (10% AEP] flood in 2030 using a 1-in-20 HE Scenzrio (4.6 ft.)
10-ye=r (10% AEP] flood in 2050 using Central HE/LE Scenzrios (4.9 ft.)
Annual {993 AEP) flood in 2100 using Cantral HE Scenario (5.1 .}
Permznent Inundation (MHHW] in 2100 using & 1-in-20 HE Scenario (5.3 ft.)
Sandy Storm Tide in 2100 using 1-in-20 HE Scenario (9.4 ft.)

10-ye=r (10% AEP) flood in 2100 using a 1-in-20 HE Scenario (3.8 ft.)

MNotes: AEP = Annual Excesdance Frobability, HE = High Emissions, LE = Low Emissions, MHHW = Mean Higher High Water, 5LR = Relative Sea Level Rise. All values ar

Datum Value Description

MHHW 774 Mean Higher-High Water

Permanent Inundation

MHW 7.41 Mean High Water

MTL 5.06 Mean Tide Level
MSL 509 Mean Sea Level
DTL 512 Mean Diurnal Tide Level

Recurrent Coastal Flooding

MLW 21 Mean Low Water

MLLW 251 Mean Lower-Low Water

Extreme Coastal Flooding
|Storms)

9

NAVDES 533 Morth American Vertical Dat

1)
ol DS Piet

Fle Optony  Help

+|Figure 2. Water Levels above Current MHHW Assessed for Exposure Analyses (Sandy Hook, M)
Water Level

Path' [oag pars Permznent Inundation (MHHW) in 2030 using Centrzl HE/LE Scenarios (0.8 ft.)

Fermanent Inundation (MHHW] in 2030 using 1-in-20 HE Scenario (1.1 ft.)

Permanent Inundation (MHHW) in 2050 using Czntral HE/LE Scenarios [1.4ft.)

Current Annual (39% AEF] flood (1.8 i)

Permanent Inundation (MHHW) in 2050 using 1-in-20 HE Scenario (2.0f.)

Permznent Inundation (MHHW) in 2100 using Central LE Scenario (2.3 ft.)

Annual {93% AEP] flcod in 2030 using Central HF_|-"LE Scenarios I:2 B ft.)

Annual {93% AEP) flgod in 2030 using & 1-in-20 HE Scenario (2.9 ft.)

Annuzal {93% AEP) flood in 2050 using Cantral HE/LE Scenario (3.2 ft.)

Permznent Inundation (MHHW] in 2100 using & Central HE Scenaric (3.4 ft.)

Permanent Inundation

Current 100-year (13 AEP] Flood (5.9 ft.)
Annuzl {933 AEF) flood in 2100 using 2 1-in-20 HE Scenario {71t

Recurrent Coastal Flooding

Sandy Storm Tide in 2100 using Central HE Scenario (11.7 ft.]
100-year (1% AEF) flood in 2100 using 1-in-20 HE Scenario {12.2 f1.)

Extreme Coastal
Flooding |Storms)

ions, MHHW = Meon Higher High Waoter, 5LR = Relative Seo Level Rise. AN values ore with respect td




NJ Surface Water Guality Streamc

- N FHADE

South Branch Rahway River Watershed (HUC14)

100-yr 24hr Depths, Future Conditions
<VALUE>

FEMA Special Flood Hazard Areas
Zone A

e A

Watershed Location
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Y

/ \
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Regional Resilience Planning Grants Program Assistance
Riverine Vulnerability Assessment

Pilot Area - South Branch Rahway River

Method D - HEC-RAS 2D Rain on Grid - MHHW+3ft
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