


































Table 1. Management Triggers in Areas of Concern 

Category of 
Concern 

Monitoring Methods Management Trigger Expected 
Timeframe for 

Decision-Making 

Potential Management Action 

Timber deadmen 
and piles 
becoming 
unanchored post-
construction 

USFWS staff from Bombay Hook 
NWR will be responsible for 
monitoring the structure after 
construction.  
A visual inspection from Dutch 
Neck Road will be required after 
each storm with moderate to 
heavy wind and wave action. 
   
NOAA requires annual monitoring 
of essential fish habitat, which 
may include visual inspections, 
review of satellite imagery, or 
LiDAR imaging. These techniques 
can be used to assess the 
structure and marsh behind it in 
comparison to sea level. 

Timber deadmen and/or 
piles are seen out of 
place, as compared to 
location immediately 
following construction. 

A decision must be 
made on action 
within 6 months of 
inspection of a 
timber pile 
increase in height 
greater than 
approximately 2 
feet and an 
approximate 1-
foot increase in 
height for a timber 
deadmen.  
If a timber 
deadman or pile is 
seen completely 
unanchored 
and/or floating, 
immediate action 
must be taken. 

In the case of an unanchored 
and/or floating timber deadman 
or pile, the item must be 
immediately retrieved and 
disposed of properly offsite. 
Inspection of the remaining 
structure shall follow.  
Where a timber deadman or pile 
has risen above the 
forementioned heights, 
depending on the condition of 
the timber, it can either be 
removed and disposed of 
properly offsite or anchored via 
other means such as concrete 
blocks.  

 
 
 
 
 

    

 
 
 
 
 

    

 



 Management Trigger has been identified. 

Identify cause. Is the issue caused by dam 
removal? 

(Contractor) will work with (relevant technical 
support) to identify a management action and 

a cost/timeline for taking such action. 

Notify permitting agencies. Are new permits/modifications to 
the existing permit necessary? 

(Contractor)/permitting agencies approve scope of work. 

Funding is secured for remediation work. 

Forward 
problem to 
appropriate 
division of 

DNREC. 
Increase 

monitoring 
frequency 
at this site. 

Remediation 
work 

complete. 

N

N
Y

Y

Is action needed at this time? 



• Loop Canal, DE 
• Botanical Gardens, De 
• Mispillion River, DE 
• Duck Creek Delta, WI

Bombay Hook NWR Wave Attenuation



03-1991 AP 
with 07-2006 
marsh edge 
line



03-1991 AP 
with 06-2018 
marsh edge 
line
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Tidal Range at Site (m)

Marsh Elevation Relative to MHW vs Tidal Range

Bombay Hook Broadkill River St Jones River

Blackbird Creek Primehook Creek Murderkil Riverl

Leipsic River 
Mouth

USFWS Dock Shearness 
Pool

Leatherberry
Flats

Sluice 
Ditch

MHHW 1.02 m 0.88 m 0.96 m 1.35 m 0.92 m
MHW 0.90 m 0.80 m 0.87 m 1.24 m 0.80 m
MTL 0.09 m 0.14 m -0.01 m 0.34 m -0.05 m
MLW -0.77 m -0.62 m -0.58 m -0.63 m -0.93 m
MLLW -0.82 m -0.70 m -0.62 m -0.70 m -0.98 m
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