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Study Approach
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What are the predominant sources of dry weather 
flow in the Arlington Area?

Continuous 
flow at 3 main 

outlets to 
Monroe Basin

Field measure 
flow at 

Predominantly 
Ag Sites

Confirm flow is 
discharging 

from the 
Monroe Basin

What are the magnitude and sources 
of E. coli in the observed dry weather 
flow?

E. coli samples

Visual 
Observations

Are E. coli from human 
sources?

HF183 analysis Visual Observations



Arlington Study Area and Monitoring Sites
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Monitored Events
Drainage 

Area
Site Type Site Names

Monitored Events

9/11/17

(n)

9/13/17

(n)

9/18/17

(n)

N
A Control Site Gage Irrigation Canal (GIC) Flowing (1) Flowing (1) Flowing (1)

E
a
s
te

rn

Agricultural (Ag) Land Use

Adams Street (ADA) Dry Dry Dry

Jefferson Street (JEF) Dry Dry Dry

Grace Street (GRC) Flowing (1) Dry Dry

Madison Street (MAD) Dry Dry Dry

Washington Street (WAS) Ponded (1) Dry Dry

Mixed (Ag and Urban) Land 

Use
ARL-1 Flowing (1) Flowing (1) Flowing (1)

C
e
n
-

tr
a
l Ag Land Use Gratton Street (GRA) Flowing (1) Flowing (1) Flowing (1)

Mixed Land Use ARL-2 Flowing (1) Flowing (1) Flowing (1)

W
e
s
t-

e
rn

Ag Land Use
Irving Street (IRV) Flowing (1) Dry Dry

Monroe Street (MON) Flowing (1) Dry Dry

Mixed Land Use ARL-3 Flowing (1) Flowing (1) Flowing (1)

A
rl
in

g
to

n
 

A
re

a

Monroe Basin Outlet OUT
Flowing

SNR

Flowing

SNR

Flowing

SNR

A
n
z
a Discharge point of Anza 

Channel
ANZA

Flowing

SNR

Flowing

SNR

Flowing

SNR

4
Notes:

n= number of samples collected when water was present; NA = not applicable; SNR = sample not required.



Summary of Results and Flow by Site
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Flow Comparison by Land Use
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E. coli and HF183 by Land Use
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This template shows how to create a box and 
whisker chart in Excel. The ends of the 
whisker are set at 1.5*IQR above the third 
quartile (Q3) and 1.5*IQR below the first 
quartile (Q1). If the Minimum or Maximum 
values are outside this range, then they are 
shown as outliers. The normal convention for 
box plots is to show all the outliers, but to 
simplify this template, only the Min and Max 
outliers are shown. The number of outliers for 
each data set are included in the table below 
the chart.

NOTE: The use of the bar charts to display the 
interquartile range requires that Q1 be 
positive. So, this technique is best used for 
displaying data that is only positive. See the 
other worksheets for methods for handling 
data with negative values.

- Adding Columns: You can easily add 
additional data sets by copying an existing 
column and inserting it between Sample 5 and 
Sample 6. Doing so will ensure that the chart 
series expand to include the new data set.
- Adding Rows: The formulas allow you to 
have blank values within the data sets, but if 
you need to add more rows, add rows above 
the gray line below the table so that the range 
references expand to include these new rows.

n = 3 n = 9 n = 9



Summary of Key Findings
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Controlling or reducing flows both in upstream agricultural land 
uses and downstream urban land uses will help reduce bacteria 
loads to/from the Monroe Retention Basin. 

BMP Recommendations

BMPs for Agricultural Land Uses

Implement retention or infiltration BMPs on 
agricultural parcels where grove irrigation was 
confirmed to be contributing dry weather flow 
and elevated bacteria concentrations to the 

MS4

Increase inspection of right of ways and notify 
parcel owners of runoff

BMPs for Urban Land Uses

Implement infiltration BMPs at Monroe 
Retention Basin

Retrofit Monroe Retention Basin to perform dry 
weather retention

Increase residential and commercial 
inspections
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Recommendations to
Continue Flow Characterization

Flows from Ag Sources

Targeted sampling based on grove 
irrigation schedule

Increase monitored events and 
inspect sites throughout the dry 

season

Paired continuous flow monitoring 
at upstream agricultural sites + 

inputs to Monroe Basin 

Flows from Other Sources

Visual observations during dry 
season at varying times of day. 

Survey of storm drains to investigate 
illicit connections or groundwater 

infiltration

This study was the first step in characterizing the contribution of flow 

from agricultural sources to the downstream MS4. To provide a more 

comprehensive characterization of flows in the Arlington Area, 

additional data are needed.
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E. coli is elevated throughout the Arlington Area. E. coli

accumulates as flows move downstream- both Ag and Urban land 

uses are contributing.

Recommendations to
Continue Bacteria Source Investigation

E.coli Sources

Prioritize the three drainage basins 
for follow-up investigation.

Add monitoring locations within 
urban land use including MS4 catch 
basins. Conduct visual surveys and 

water quality monitoring.

Increase visual inspections of 
residential and commercial 

properties.

Confirm Presence of 
Human

Two samples with measureable 
HF183 to be analyzed for a second 

human MST marker, such as 

HumM2 or B. thetaiotamicron.

If confirmed, conduct source 
investigation in individual drainage 

area(s) for potential sources of 
human contamination.

If not confirmed, prioritize other 
recommendations.

Test for Animal Markers 

Analyze archived samples for whole 
drainage area for chicken, dog, 

horse

Assess presence and magnitude 

Develop BMP recommendations 
based on findings


