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Reconnaissance – Aug 2009 
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Field Study – September 2009

Install Continuous Monitors

Slack Tide Centerline Runs

Water Sampling for Chemistry

Drogue Study
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Yard Stick Survey

Attach yard sticks on nine docks
– RM 3.6 Medway
– RM 6.0 Medway
– RM 6.5 Medway
– RM 10.5 Laurel View
– RM 15.2 Jerico
– RM 19.3 Jerico 
– RM 21.5 Jerico
– RM 16.5 Jones
– Belfast

Record water level at various times throughout 
the tidal cycle

http://www.rifls.org/photos/13_20040408_000_low_flow_staff_gage.JPG
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Yard Stick Survey

-20

0

20

40

60

80

100

120

140

160

8/22/09 6:00

8/22/09 6:30

8/22/09 7:00

8/22/09 7:30

8/22/09 8:00

8/22/09 8:30

8/22/09 9:00

8/22/09 9:30

8/22/09 10:00

8/22/09 10:30

8/22/09 11:00

8/22/09 11:30

8/22/09 12:00

8/22/09 12:30

8/22/09 13:00

8/22/09 13:30

8/22/09 14:00

8/22/09 14:30

8/22/09 15:00

8/22/09 15:30

8/22/09 16:00

8/22/09 16:30

8/22/09 17:00

8/22/09 17:30

8/22/09 18:00

8/22/09 18:30

8/22/09 19:00

8/22/09 19:30

8/22/09 20:00

8/22/09 20:30

8/22/09 21:00

8/22/09 21:30

8/22/09 22:00

8/22/09 22:30

8/22/09 23:00

8/22/09 23:30

Time

H
ei

gh
t (

in
ch

es
)

RM 3.6
RM 6
RM 6.5
RM 10.5
RM 15.2 Jerico
RM 19.3 Jerico
RM 21.5 Jerico
RM 16.5 Jones
RM Belfast



9

Yard Stick Survey
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Yard Stick Survey
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Bathymetry Measurements

Measure Channel Bottom Using a Fathometer

Motor Across Channel at a Constant Speed

Record Time 
– Adjust to Mid-Tide using yard stick data
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Bathymetry Measurements

Use Data for
– Segment Volume
– Depth
– Cross-Sectional Area
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Bathymetry Measurements

From yard 
stick study
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Depth Profiles

Measurements taken throughout the system

Taken at quarter-points or centerline

Used to determine that system is vertically mixed

Record time each depth profile is made 

Measure 
– DO
– pH
– Temperature 
– Conductivity
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Depth Profiles
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Slack Tide Centerline Run

Centerline run is from downstream to upstream

Use yard stick survey to determine sampling 
times and sampling period

At high and low slack tide measure
– DO 
– pH
– Temperature 
– Conductivity 
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Slack Tide Centerline Run



18

Slack Tide Centerline Run
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Slack Tide Centerline Run
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Slack Tide Centerline Run
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Long-Term BODs

Collect water from
– Boundary conditions 
– Middle of model

Collect water sample during one of the 
stack tide runs 
Locations need to coincide with the mid-
tide locations

Data will be used to determine
– CBOD k rate
– NBOD k rate
– f ratio (BODu/BOD5)

http://web.deu.edu.tr/atiksu/toprak/bod04.jpg
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Long-Term BODs
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Long-Term BODs
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Dye Study

Continuous Dye Release

Fluorometer will be used                                   
to measure dye

Used to determine 
velocity 
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Extent of the Dye Cloud

Continuous 
Dye Released 
at 9:00 til 11:30
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Velocity

incoming

outgoing
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Raingage Installation

Collect daily rainfall data for at least 30 days

Used to determine local surface drainage 
based on rational formula

Q = CIA
Where Q = flow, cfs

C = runoff coefficient
I = rainfall intensity, in/hr
A = drainage area, acres

Drainage areas for the open water, marshes, 
and upland are measured from USGS quad 
sheets

Runoff coefficients are literature values
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Rainfall Data

Sept Field Study
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Ungaged Freshwater Flow
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Continuous Monitors

Install continuous monitors at the boundaries 
– Downstream boundary RM 0
– Sunbury dock RM 6.5
– Jerico River RM 15.2
– Upstream boundary Jerico RM 21.5
– Upstream boundary Jones RM 16.5

Monitors will collect data every 10 minutes for at least 2 days
– DO
– pH
– Temperature
– Conductivity

Information will be used to determine boundary conditions in 
the model and will provide mid-tide information
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Continuous Monitors
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Continuous Monitors
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Continuous Monitors
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Continuous Monitors
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Water Sampling

During the stack tide centerline runs water 
samples will be collected (mid-depth grab or 
depth composite) for chemical analysis

Parameters to be analyzed
– BOD5 
– TKN
– NH3 
– NO2/NO3
– Total P
– Ortho P

Data will be used to provide mid-tide information
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Water Chemistry Data
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Model Calibration

Dispersion – 4 sq mile/day 
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Model Calibration
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Model Calibration

Reaeration - 1 1/day
SOD - 1 gm/cm/day 
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Model LCDA 3 MGD Discharge
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Model LCDA 3 MGD Discharge
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Model LCDA 3 MGD Discharge
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Findings

Retention Time of the system is approximately 
21 days

Freshwater flow in the system is approximately 
400 cfs

3 MGD Discharge of Reuse Water is de minimis
– 5 mg/L BOD5
– 2 mg/L NH3
– 5 mg/L DO
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