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DELAWARE VALLEY EARLY
WARNING SYSTEM

Overview



115 intakes in coverage area




EWS Water Quality Event History

256 Events Reported

JANUARY 2005 — JANUARY 2014
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Major System Communications Elements

User Generated Input

Event Report
to Website

140 everts reportad via
wih

System Generated Notifications

Event Report to
Telephony System

90 everts reported via
phone

EWS DATA

§17-521-0013
(866-844-0850)

Event
Data

Water
Quality
Data

Database

Field Collection Input

RTUs collect real time
water quality data

EWWE Modem
Cambridge, MA

Notification

Email
Event

Telephony
Event
Notification

")) 617-621-0010
: {856-330-6744)

Each RTU dials modem houry
Average of 8 RTUS running
192 calls per day
5760 calls per month
89120 calls per year

b
Dedicated
hackup lines
for notification
in case of
CodeRED
failure

=

(617) 621.0603

1617) 577-7536

CDDE
|

CodeRED system contracted
to be responsible for outbound
telephony notification.




Spill Routing

Early Warning System
®  Industrial Intakes
< Water Supply Intakes
Schuylkill Watershed |

:] Delaware Watershed
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o1 Tributary to Delaware
River and Delaware River
Upstream of Trenton:
Routing model (USGS
stream gages)

o Delaware River
Downstream of Trenton:
Tidal Transport Model

m DBOFS currents

m LTRANS particle
trajectories




TIDAL MODEL
STRUCTURE

Delaware Bay Operational
Forecast System

LTRANS



EWS Tidal Model Features

1
o Automated

7 On demand
-1 Preprocessing ahead of time
- Graphic output

Results communicated for non-engineer/non-scientist
use

- Updates automatically

Philadelphia
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Why Use LTRANS?

]
- Lagrangian Model
Computational efficiency

- Meets compatibility needs with ROMS
- Particles can be treated as neutrally buoyant

Unknown contaminant
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Other LTRANS Applications
—p

1 Oyster Larvae in * Deep Water Horizon Qil
Chesapeake Bay Spill

http://www.agu.org/meetings/fm10/fm10-
sessions/fm10_0OS42A.html

North, E. W., E. E. Adams, S. Schlag, C. R. Sherwood, R. He, S.
Socolofsky. 2011. Simulating oil droplet dispersal from the
Deepwater Horizon spill with a Lagrangian approach. AGU Book
Series: Monitoring and Modeling the Deepwater Horizon Oil
Spill: A Record Breaking Enterprise.
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http://northweb.hpl.umces.edu/publications/Reports/Nort

hetal DNR final report 31July06.pdf
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Polygon Approach
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LTRANS Spill representation

River Polygon

Flow
Direction

Upstream
Particles

Downstream

Philaciejphia Particles

Wafter Department



Initial Particle Locations
Particle Trajectory Points

Model Results and Map

Representation
[_] ews Polygons

Wafter Department




Tidal Model Workflow

Delaware Valley

Early Warning System

Event Report
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Automated Model Configuration
1

Select Initial Particle
Locations File
Event
Report ~_
Select DBOFS Nowcasts &
Forecasts
N » Create LTRANS.data file
\f
L 4
Affected Polygons
Pﬁl/c?dE/pﬁlﬁ ID polygons .| Create graphics of
containing particles - spill motion

Wafter Department



Particle Track Updating

nowcast forecast
| | 1 Initial
spill spill report 54.hours after forecast
occurs Spl” OoCcurs
nowcast forecast
nowcast
nowcast forecast Eirst
5 updated
1 ot t forecast
spill spill 6 hours after spill report 60 hours
occurs report (12 hours after spill occurs) after

spill
occurs



Sources of Uncertainty
]

- Spill Parameters
Location
Time
Contaminant (characteristics)
Quantity
- Upstream boundary conditions
-1 DBOFS resolution

7 LTRANS Settings
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Background variability: create 2 “buffer”
polygons up and down stream at all times
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Next Steps

1
- Diffusivity — test vertically variable diffusivity

- Evaluate number of particles

- Validation
Eulerian-Lagrangian Model comparison
Dye study

Philadelphia

Water Department
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