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Executive Summary
Water quality monitoring by the City has demonstrated low dissolved oxygen (DO) concentrations and
elevated bacteria concentrations in Sandy Creek Tributary A (station NH1.7SCTA). The area of
concern extends about one mile along Sandy Creek Tributary A from a point where a storm drainage
network daylights at Martin Luther King Jr. Parkway to downstream of Garrett Road. Evaluation of
historical water quality and mapping data did not indicate a primary cause of the low DO
concentrations. In 2020, the City’s Stormwater and Geographic Information System (GIS) Services
Division of the Public Works Department engaged Brown and Caldwell to perform a field
investigation of the causes of low DO and other water quality issues. The overall project approach
included the following activities for Sandy Creek Tributary A:
•
A desktop review of water quality data, watershed characteristics, and potential pollutant
sources
•
Various field investigations to identify sources and causes of water quality problems
•
Identification of water quality improvement strategies.
Baseline Data Review: Sandy Creek Tributary A drains an area of about 1.8 square miles (mi2). A
notable characteristic of this drainage area is the high degree of developed land uses, including
large commercial developments and associated impervious surfaces in the upper drainage area. A
sanitary gravity main runs parallel to Sandy Creek Tributary A for its entire exposed length, and the
sewer crosses the tributary in several locations. Although some sanitary sewer overflows and other
illicit discharges have sometimes occurred in the watershed, the watershed has no toxic release
inventory (TRI) sites, industrial point sources, or municipal operations facilities.
A review of the historical monitoring data demonstrated that DO concentrations were highly variable
in Sandy Creek Tributary A but often fell below 4 milligrams per liter (mg/L) in the summer and
sometimes below 2 mg/L. DO percent saturation values were 50 to 80 percent even in most cooler
months. Fecal coliform was variable but often very high, with a median value of 980 colony forming
units per 100 milliliters (mL). Limited investigations by the City concluded that no source of pollution
could be found to explain the in stream measurements. This conclusion was a motivation for
performing the present investigation.
Field Investigations: Two rounds of field investigations were performed for this study, one in early fall
2020, and the other in early fall 2021. The field investigations included the elements discussed
below.
•
A stream condition assessment found many of the common characteristic of streams with higher
impervious drainage areas and high rates of urban runoff. These include eroding banks,
channelization, and segments of low velocity/stagnation. Base flows to the channel are very low
due to natural conditions of Triassic basin streams, exacerbated by a highly impervious
watershed.
•
Water quality sampling confirmed low DO and elevated bacteria concentrations in the stream.
The DO was already relatively low (<4 mg/L) at the stream daylight point and continued to
decrease, reaching concentrations of less than 1 mg/L throughout much of the stream length.
Carbonaceous biological oxygen demand (CBOD5) and ammonia were relatively low at most
locations, but ammonia was above background levels at the stream daylight point. There was
little algal growth in the stream. Other chemical characteristics included high iron and
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manganese and persistently high turbidity (100-150 Nephelometric Turbidity Units [NTU])
caused by very fine (colloidal) particles or bacterial floc.
A thermal imaging study concluded that most groundwater inputs to the stream were low in
magnitude and relatively diffuse. Few discrete seeps were observed. But the study confirmed
that segments of the stream receive inputs of low-DO groundwater. These are most obvious as
marginal, relatively stagnant areas with iron-reducing bacteria. The water in these marginal
areas flows into the main channel of the creek.
An investigation of the upper drainage area revealed several external pollution sources to the
stream, including a sewer leak, a water main break, pet waste, and a leaking dumpster. A high
proportion of the stormwater sewer sites that were investigated had evidence of dry weather
flows.
Microbial source tracking samples resulted in widespread detection of the human marker,
HF193, confirming sewer leaks as a source of bacteria and oxygen demand to Sandy Creek
Tributary A. However, pet waste and wildlife sources were also concluded to be significant
sources of bacteria to the creek.

Summary of Pollutant Sources and Causes: Based on the results of the field investigation, the
project concluded that low DO and other water quality issues in Sandy Creek are caused by
(1) external pollution to the stream; and (2) in-stream hydrologic conditions. Screening-level
calculations demonstrated that—due to the very low baseflows in the stream—sewer leaks or other
sources of oxygen demand could cause DO concentrations to fall below 4 mg/L, without necessarily
causing high CBOD5 concentrations in the stream. The impact of external pollution and low baseflow
rates is exacerbated by a low channel gradient and modifications that cause stagnancy and low
reaeration rates. Groundwater inputs to the stream also tend to be low in DO and thus exacerbate
DO conditions.
Recommended Improvement Projects: This project resulted in three categories of recommended
improvement projects:
•
Elimination of known pollutant sources. This category of potential improvements includes
fixing/eliminating the pollutant sources that were discovered as part of the upper drainage area
investigation of Sandy Creek Tributary A, including the sanitary sewer leak, water main break,
and leaking dumpsters.
•
Instream Improvements. In conjunction with reducing external pollution sources, reaeration and
DO could be improved by stream restoration. The recommended project includes a combination
of new floodplain creation, floodplain widening, stream realignment, and bank stabilization. It
would create a narrower baseflow channel as part of the reconfigured cross section for the
stream. By restoring the stream and speeding up the evolutionary process, the pattern and
profile can be manipulated to create a stable stream profile with riffles to produce the higher
velocities or turbulence to increase DO. The restoration could be performed for the entire stream
or in selected segments. As an alternative to complete restoration, the City could perform a more
limited project that would involve removing obstructions and creating riffles at key locations
within the stream.
•
Implementation of MS4 Control Strategies and Sewer Inspections. This category of improvement
includes the continued or focused application of ongoing City programs for pollution prevention.
Among the most important control strategies for Sandy Creek Tributary A are:
o
Continued operation of the pollution reporting hotline and other means to allow the public to
identify potential pollutant sources.
o
The illicit discharge and detection program, including dry weather screening to detect sewer
leaks and other pollutant sources, and the periodic use of camera inspections
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Sewer inspections and maintenance, including camera inspections and follow-up
maintenance.
Post-construction runoff controls that would make hydrologic improvements over time as the
watershed redevelops. Examples include infiltration practices and conversion of existing
impervious surface to green space.
Continued monitoring at station NH1.7SCTA to verify that DO and other water quality
parameters improve in response to the implementation of improvement projects.
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