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Goals & Objectives

Primary goal: Accurately assess the ecosystem health of Nine Mile Run.

Objective #1: Better understand the sewage and stormwater contamination of the stream (e.g., sources, pollutants, 
loads) so that we can measure whether or not the flow of sewage and stormwater into Nine Mile Run (NMR) is being 
reduced over time.

Objective #2: Collect and analyze data in a consistent manner that ensures timely communication of results to 
stakeholders. 

What We Monitor

The following bulleted lists identify the core parameters that should be monitored on a regular basis and 
supplemental parameters that should be measured by NMRWA or other partners as needed. Detailed sampling and 
analysis methods are explored in the following sections. 

Supplemental:

 � Benthic macroinvertebrates

 � Fish

 � Cross-Sections

 � Streamflow

 � Photomonitoring (in development)

 � Habitat (in development)

Core:

 � Dissolved oxygen 

 � Temperature  - Air and Stream

 � pH 

 � Conductivity 

 � Turbidity 

 � Nitrogen 

 � Metals

 � Ions

 � Pathogens - Fecal coliform
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All methodolgy and content of this document is comprised 
by the members of the Nine Mile Run Monitoring Committee, 
partners of NMRWA, and the staff of NMRWA. 
Orginal publication: July, 2015
Revised: April, 2016 & 2017

Questions or comments?
Please contact Restoration Stewardship Coordinator,
Maranda Nemeth — maranda@ninemilerun.org



Where We Monitor

Core indicator data are collected from four sampling locations in the open stream channel in Frick Park. (See Figure 1) 
NMR-1, 2 , and 3 have monitored since1999 and NMR-4 was added in 2014. 

NMR–1 (40.426588, -79.895437) is located at the end of 
the concrete channel below the Braddock Street culvert. 
This site was selected to provide information on the 
water quality coming from buried streams draining upper 
portions of the watershed.

NMR–2 (40.426385, -79.905262) is located below the CSO, 
approximately 50 meters up-stream of Commercial Street 
at the lower end of the boundary of Frick Park above 
the historic slag dump. This area was chosen to monitor 
stream quality as the water flows through the park. 
This location, along with NMR-1, serves as a “control” for 
potential effects of the slag on NMR.

Figure 1. Map showing identifying features of the Nine Mile Run watershed and a close up showing the four sampling locations that 
NMRWA visits regularly to monitor nine core parameters.

NMR–3 (40.415363, -79.916287) is located in Duck 
Hollow at the lower end of NMR at the first riffle above 
the backwater of the Monongahela River.  This location 
provides a comparison with NM-2 for potential effects of 
the slag on NMR.

NMR–4 (40.419548, -79.912860) is located just below 
the pedestrian bridge that crosses NMR approximately 
0.5 miles (0.8 km) up from the mouth/Duck Hollow. This 
location was selected in 2014 to collect baseline data prior 
to the construction of a vehicular bridge in the immediate 
vicinity in the coming years.
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When We Monitor

Prior to 2007,  water quality data was collected sporadically  by the staff and committee memebers.  From 2007-2014, 
core parameter data were collected quarterly – once each month in March, June, September, and December.

Beginning in January 2014, we began to collect core parameter data once per month. From January through April, 
data were collected on the third Wednesday of every month. In May 2014, we switched to sampling on the second 
Thursday of each month. In September 2015, the date was switched to the second Wednesday of each month. This 
is the date that sampling should occur, barring any changes necessitated by Test America or Wilkinsburg Penn Joint 
Water Authority.

Samples are collected starting downstream and working upstream, in the following order: NMR-3, NMR-4, NMR-2, and 

NMR-1 generally beginning at 9 AM.

All core parameters are collected each month. 

How We Monitor

NMRWA began a rental agreement with Field 
Environmental Inc. (FEI) in January 2014 for the monthly 
use of a Horiba U-52 unit. NMRWA’s contact at FEI is 
Kornel Sopko (ksopko@fieldenvironmental.com).

The unit is calibrated and then delivered to the NMRWA 
office by FEI the day before sampling is scheduled to 
occur. As such, sampling dates should be confirmed with 
Kornel each month, at least two weeks before.

When the unit is delivered, scan and save the calibration 
sheet that is provided in the appropriate location on the 
NMRWA server.

The Horiba unit measures temperature (°C), dissolved 
oxygen (mg/L), pH, conductivity(ms/cm), ORP (mV), TDS, 
salinity (ppt), and turbidity (NTU). More detailed sampling 
instructions for each parameter can be found in the 
following sections.

If the DO value is impossible (e.g., less than zero) or 
highly improbable (e.g., thousands of milligrams per 
liter), or the reading takes a very long time to stabilize, 
the probe likely needs to be re-calibrated or the DO 
membrane needs to be replaced. In this case, or if pH and 
temperature readings are also impossible or improbable, 
contact FEI for assistance.

The unit should be returned to FEI no later than noon 
the day following sampling. If weather or anything else 
necessitates a change in the schedule, get in touch 
with Kornel to let him know and see if an alternate 
arrangement can be worked out. The FEI warehouse is 
located at 301 Brushton Avenue, Suite A, Pittsburgh, PA 
15221.

If this is not going to be possible, you must call at least 
one to two days ahead of time to arrange for FEI to pick 
the unit up from the NMRWA office.

Grab samples for measuring nitrogen, ions, metals, and 
pathogens should be collected from the middle of the 
stream, facing upstream. Necessary equipment and 
specific directions for collecting those samples can be 
found in their respective sections, but in general, grab 
samples at each site are collected in their respective 
labels bottles.

Nitrogen, ions, and metals samples are analyzed by Test 
America, located at 301 Alpha Drive, Pittsburgh, PA 15238. 
NMRWA’s contact at Test America is Kathy Myers (Kathy.

The Horiba unit arrives from FEI in a case with extra batteries, a user 
manual, and other extra parts.
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NMRWA Monitoring ABCs

Always sample with a partner

Bring these supplies:

 Waterproof field notebook + pencil

 Cellphone or watch

 Camera (if your phone doesn’t have one)

 Anti-bacterial gel or wipes

Check conditions & exercise caution - if it is unsafe  
 to sample (e.g., high flows or icy conditions),  
 make note of why and move on to the next  
 sampling location

Don’t forget to record data on the Shared Drive  
 (\\NMR-NAS\Shared\MONITORING\Stream  
 Monitoring) in the appropriate spreadsheet.  
 Create a new one each month. Also be   
 sure to save the data sent to us from Test  
 America & WPJWA in the same folder.

Myers@testamericainc.com). Coordination of sample 
pick up or delivery should be handled one-two weeks 
prior to the sampling date if necessary, and samples are 
dropped off immediately following collection on the 
sampling date. Typically, when samples are dropped off, 
Test America provides a cooler with sample bottles for 
the next month.

Bacteria samples are analyzed by Wilkinsburg Penn Joint 
Water Authority (WPJWA), located at 7603 Tyler Road, 
Verona, PA 15147. NMRWA’s contacts at WPJWA are 
Mark Lerch, Director of Supply, and Lou Ammon, Lab 
Director. Lou Ammon can be reached at 412-243-6254 
or lammon@wpjwa.com. Coordination of sample drop 
off should be confirmed two-three weeks before the first 
sampling date in May, and samples should be dropped 
off for analysis immediately following collection. Samples 
should reach WPJWA no later than 2:00 PM. 

bottles: 24 total

 � 4 - WPJWA bacteria

 � 12 - Test America (nitrogen)

 � 8 - Test America (metals)

syringes + filters

field notebook + pencil

large cooler + ice

small cooler + ice

sonde + protective cup

backpack or other bag for carrying sonde

hand sanitizer

cellphone or watch

camera

protocol manual

first aid kit

Supplies Checklist
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This photo shows all the supplies you need for monthly sampling, 
including supplies for filtering in the field. 



The map below shows the most direct/easiest route for conducting monthly water sampling, originating at 
the NMRWA office:

1. Turn right out of parking area and go through Summerset to reach Old Browns Hill road. Go down the hill, stay 
to the right under the train overpass, and park in the parking lot along the Mon. Access NMR-3 by walking down 
the hill under the bridge. Place sample on ice & get NMR-4 supplies, then walk up Old Browns Hill Road to access 
the NMR trail on the right. (You can also drive up and park right next to the trail access on Old Browns Hill Road.) 
Take trail to the pedestrian bridge, go across, and access NMR-4 by going around the fence on the right and 
down the hill.

2. Turn right out of parking lot and go through Swissvale to reach parking area on the right side of Commercial 
Avenue, just after going under the Parkway bridge. Walk on boardwalk to reach NMR-2.

3. Park in the lot adjacent to the CLASS building off of Braddock Avenue. Use trail to access NMR-1. 

4.  Travel to FEI, Inc. at 301 Brushton Ave. Suite A, Pittsburgh PA 15221 to drop off snode equipment kit. 

5. Travel to Wilkinsburg-Penn Joint Water Authority (WPJWA) on Tyler Road, Verona, PA 15147 and TestAmerica 
(Pittsburgh) Laboratory at 301 Alpha Dr Pittsburgh, PA 15238.  See page 13 for specific details on dropping off 
samples. 

Typical day of sampling route
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Core indicators

Dissolved Oxygen, Temperature, pH, Conductivity, Turbidity

Dissolved oxygen (DO), temperature, pH, conductivity, 
and turbidity are all key indicators of stream health. 

Nearly all aquatic organisms need adequate DO to survive, 
meaning DO is biologically essential for benthic and 
fish community health. The DO levels in a stream can be 
considered a basic vital sign, meaning that measuring DO 
can show whether or not a serious problem exists. For 
example, if DO levels are very low, this could be a sign of 
eutrophication caused by excess nutrients.

Water temperatures influence dissolved oxygen 
levels, which in turn effects habitat suitability and fish 
communities. Daily and seasonal temperature variation is 
to be expected, and spikes of high and low temperatures 
may negatively impact aquatic organisms living in the 
stream, but they do not necessarily have a cumulative 
effect. Therefore, it is ideal if each monthly sampling event 
occurs consistently at the same time of day, but this is not 
always possible, so the time should be carefully noted 
during each sampling occurrence.

The pH (power of hydrogen) scale measures how acidic or 
basic a substance is. The scale ranges from 0 (acidic) -14 
(basic), with 7 being neutral. In streams, pH provides a 
measure of aquatic life and habitat suitability. A pH value 
that is out of the normal range for a freshwater stream  (pH 
6-9)will be harmful to plants and animals living there. In 
Nine Mile Run, pH can also be an indicator of point source 
pollution, such as leachate discharge from the slag piles.

Conductivity is a measurement of the water’s ability to 
conduct electricity, and therefore can serve as a proxy for 
ion concentrations in the stream. When conductivity levels 
are high, plants and animals living in the stream that are 
not adapted to high concentrations of ions are unable to 
regulate the water and salt content within their cells, and 
this stress can change the community of species within the 
ecosystem. Conductivity can also influence other abiotic 
factors, namely pH.

The main constituents that increase conductivity are 
ions: positive ions (e.g., calcium, magnesium, sodium, 
potassium) and negative ions (e.g., chloride, bicarbonate, 
carbonate, sulfate). The primary sources of these ions are 
road salts, stormwater runoff, human waste pollution, 
hydraulic fracturing, and mining.

Turbidity is a measure of water clarity which expresses 
how much light passes through the water column. 
Measured in NTUs (Nephelometric Turbidity Units), it 
depends upon the amount of suspended particles (e.g., 
sediment, algae) and colored organic matter present.

High turbidity levels can be caused by a combination of 
different sources, including: stream bank and/or in-stream 
erosion, stormwater runoff, and algae. High levels of 
turbidity can disrupt or harm aquatic organisms and their 
habitat.

Inputs that impact dissolved oxygen          , 

temperature          , pH          ,

conductivity          , & turbidity       

in urban streams include:

Stormwater carrying sediment,
animal waste, trash, and
other toxicants

Sewage over�ows

Construction runo� and road
salt contamination

Streambank erosion caused by high 
�ows due to stormwater 

co

nductivity

bacteria

x
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Field Sampling Procedures

A multi-parameter meter is typically used to measure 
DO, temperature, pH, conductivity, ORP, salinity, TDS, 
and turbidity. NMRWA uses a Horiba U-52 unit. At each 
sampling location, the sonde should be connected to the 
handheld unit before lowering the sonde into the stream.

The general procedure for measuring these parameters 
using a unit is:

1. Water samples should be taken facing upstream 
in the middle of the stream. When wading out to 
the middle of the stream, take care to minimize 
disturbance of bottom sediments and the water 
column. If at any point the probe touches the 
bottom, raise the probe and let the disturbed 
sediment settle and/or flow away.

2. Once all the values have settled (this should not 
take more than one minute), click the ‘measure’ 
button on the sonde. Then, record all the 
readings on the field datasheet. This is most easily 
accomplished by calling out the values to your 
sampling partner, who writes them down. Ensure 
to record the names of the people sampling, the 
time and date, and to name the station correctly. 
Also take note of the weather, air temperature, 
and any other items of note (e.g., strong smells of 
sewage, discolor of stream).

3. As the probe sits in the water, the DO value will 
continually decrease around the sensor as oxygen 
is taken up through the membrane, so bob it 
gently to keep water flowing around the sensor. 
Wait no more than one minute for the DO reading 
to stabilize from the atmospheric value before 
recording the value.

4. Replace the protective cover to prevent damage 
to the probes on the sensor. Next, collect, all grab 
sample (see page 10 for method). Once sampling 
is completed, proceed to the next sampling 
location and repeat. 

 � Troubleshooting – if any of the values are 
impossible (e.g., DO less than zero or pH greater 
than 14) or highly improbable (e.g., temperature 
near freezing on a hot summer day), or the reading 
takes a very long time to stabilize, the probe likely 
needs to be re-calibrated or the DO membrane 
needs to be replaced. Contact FEI for assistance at 
800-393-4009.

Allow 30 seconds to one minute for readings to stabilize before you 
record them. 

An example field sheet. Make sure to record the sampling location, 
time, date, and anything else of note. When taking grab samples, also 
be sure to note the time the grab sample is collected.
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Nitrogen

Nitrogen occurs naturally in streams. It is a fundamental building block of plants and aquatic organisms. However, 
as nitrogen levels increase in streams, they can negatively shift ecosystem status. Elevated nitrogen levels in streams 
can be caused by excessive (or incorrect) fertilizer use, animal waste, wastewater treatment plants, sewage overflows 
leaking septic systems, and air pollution. Given that NMR is heavily impacted by sewage overflows and leaking 
sanitary sewer pipes, nitrogen is an important nutrient for NMRWA to monitor.

The total nitrogen concentration in streams consists of nitrate, organic nitrogen, nitrite, and ammonium. Classic 
sewage analysis looks at TKN (Total Kjeldahl Nitrogen) - the sum of ammonia and organic nitrogen. This value is 
important because much of the reduced nitrogen in human sewage is in the form of complex organic molecules (e.g., 
proteins, urea) that would not be measured by a standard ammonia test.

Sampling Equipment Needed

For each sampling trip: 

 � Twelve prepared plastic sampling bottles from 
Test America - four 250 mL with sulfuric acid (as a 
preservative), four 250 mL unpreserved, and four 
500 mL with sulfuric acid (as a preservative). If the 
sulfuric  acid comes in contact with your skin or 
eyes, flush immediately with water.

 � 2 L plastic bottle

 � Chain of custody form

 � Cooler and ice for sample storage while in field

 � Gloves (optional)

Inputs that impact nitrogen levels

in urban streams include:

Excessive or incorrect fertilizer 
application on residential and 
commercial lawns

Air pollution

Sewage over�ows and leaking
septic systems

Animal waste

nitro
gen

nitrogen

nitrogen

x

x
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Twelve prepared sampling bottles from Test America.



Field Sampling Procedures

Adherence to sample collection protocols is crucial to obtaining accurate results.

Before going out in the field, coordinate with Test America to receive a cooler containing the sample bottles.  Typically, 
this cooler is picked up when the previous samples were dropped off. 

Label the dry sample bottles from Test America using the provided label stickers. If stickers are not available, label each 
bottle with the sampling location name (e.g., NMR-1, NMR-2, etc.) using a Sharpie - there will be three bottles per site 
for testing for Nitrogen, two 250 mL (one unpreserved and one with sulfuric acid as a preservative) and one 500 mL. 

Immediately before going out to sample, add ice to the cooler to keep the samples cold while in the field.

The procedure for sample collection at each site is as follows:

1. Water samples should be taken in the middle of 
the stream, facing upstream. When wading out to 
the middle of the stream, take care to minimize 
disturbance of bottom sediments.  Wear gloves to 
protect against infection, this is optional. 

2. Collect samples directly into the provided and 
labeld bottles ( 2- 250m mL and 1- 500 mL).  In 
filling the bottles, excersie control to ensure 
stream water does not wash back out by holding 
the bottle with at an angle and allowing the 
stream water to slowly flow in.  This is to ensure 
that the preservative does not leave the bottle. Do 
not triple rinse these bottles.  Additionally, do not 
touch the inside of the bottle or lid. 3

3. Do not submerse the lids of any of the sample 
bottles - this will help prevent ice water from 
leaking into the bottle, which would dilute the 
sample concentration. 

4. After all samples have been collected, wipe 
hands/arms with antibacterial gel to reduce 
exposure to potentially harmful bacteria or other 
microorganisms.

5. Samples should be delivered to Test America along 
with a chain of custody form (see below figure) 
immediately following sampling. One form may 
be used for both Nitrogen and Metals. See image 
below for how to fill in a chain of custody. 

 � Caution—If the sulfuric acid comes in contact with 
your eyes or skin, flush immediately with water.
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Metals & Ions

The effects of metals in water and wastewater range from beneficial to dangerously toxic. Some metals are essential, 
while others may adversely affect water consumers, wastewater treatment systems, and receiving waters. Some metals 
may be either beneficial or toxic, depending on their concentration.

The primary acute toxicity mechanism for organisms that live in streams is absorption or uptake across the gills. The 
metals that are most toxic to aquatic organisms are Copper, Iron, Cadmium, Zinc, Mercury, Aluminum, and Lead.

Sourece in NMR? -related to the presence of the slag embankments along NMR

NMRWA monitors a select list of metals:  aluminum, barium, chromium, copper, iron, lead, manganese, nickel, 
vanadium, and zinc.  The metal contrations are measure in total and dissolved (beginning in December 2016).  

For ions, NMRWA monitors: fluoride, chloride, and sulfate. 

Sampling Equipment Needed

For each month:

 � Eight prepared plastic sampling bottles from 
Test America - four 250 mL with nitric acid (as a 
preservative). If the nitric acid comes in contact 
with your skin or eyes, flush immediately with 
water

 � Chain of custody form

 � Cooler and ice for sample storage while in the field

 � Syringe and filters

 � Gloves (optional)

Field Sampling Procedures
Before going out in the field, coordinate with Test 
America to receive a cooler containing the sample bottles 
and label the dry bottles with the sampling location 
name (e.g., NMR-1, NMR-2, etc.). There will be two 250 mL 
bottles with nitric acid (as a preservative) per site.

Immediately before going out to sample, add ice to the 
cooler to keep the samples cold while in the field.

The procedure for sample collection at each site is as 
follows:

1. Water samples should be taken in the middle of 
the stream, facing upstream. When wading out to 
the middle of the stream, take care to minimize 
disturbance of bottom sediments. Wear gloves to 
protect against infection, this is optional. 

2. Collect samples directly into the provided and 
labeld bottles ( 2- 250m mL and 1- 500 mL).  In 
filling the bottles, excersie control to ensure 
stream water does not wash back out by holding 
the bottle with at an angle and allowing the 
stream water to slowly flow in.  This is to ensure 
that the preservative does not leave the bottle. Do 
not triple rinse these bottles.  Additionally, do not 
touch the inside of the bottle or lid. 

3. Triple rinse the syringe wih streamwater, then 
draw streamwater into it directly from the stream.  
Firmly attach a filter to the end of the filled syringe 
and push the sample through the filter and allow 
the sample to drip into it’s approproate labeled 
bottle. Switch out clogged filters for new ones as 
necessary and throw the used filters away. 

4. Do not submerse the lids of any of the sample 
bottles - this will help prevent ice water from 
leaking into the bottle, which would dilute the 
sample concentration.

5. After all samples have been collected, wipe 
hands/arms with antibacterial gel to reduce 
exposure to potentially harmful bacteria or other 
microorganisms.

6. Samples should be delivered to Test America along 
with a chain of custody form (see figure on page 
10) immediately following sampling. One form 
may be used for both Nitrogen and Metals.

 � Caution—If the nitric acid comes in contact with 
your eyes or skin, flush immediately with water.
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Pathogens - Fecal coliforms

Bacteria and viruses occur naturally in fresh water systems and are commonly found in the intestines of humans and 
animals. Most are harmless to humans and animals, but some are pathogenic and can cause illness. Pathogens can 
come from the feces of humans, pets, and wildlife. Since Nine Mile Run is heavily impacted by sewer overflows, it is 
important to monitor this indicator of potential human health risk.

Since it is unfeasible to test directly for the presence of a large variety of pathogens, water is usually tested for the 
presence of indicator bacteria, such as fecal coliforms, instead. Indicator bacteria are usually not harmful alone, but 
can come from similar sources as pathogens, so the presence of these bacteria indicate that harmful pathogens may 
also be present.Fecal coliforms and E.Coli are used in many states as their primary health risk indicator bacteria.

Grab samples were collected quarterly as noted on page 4.  From 2014-2016, samples were collected during 
the recreational season, May through October.  Beginning in mid-2016, samples are now collected monthly 
throughout the e entire year. 

Sampling Equipment Needed

For each month:

 � 4 120 mL sample bottles containing sodium 
thiosulfate (added to neutralize the effects of 
residual chlorine). Fill two bottles per site. Bottles 
are procured from WPJWA every month. All bottles 
should be pre-labeled with the sampling location 
name (e.g., NMR-1)before going out into the field 
using label tape & a Sharpie.

 � Gloves (optional)

 � Cooler and ice for sample storage while in field

 � Antibacterial gel or wipes

A sanitary sewer overflows along Nine Mile Run. This is 
also sometimes referred to as a “fecal fountain”.

Bacteria are invisible to the eye, but evidence is often left behind after a sewer 
overflow – in this photo, toilet paper is visible on the manhole cover.
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Field Sampling Procedures

NMRWA samples for pathogens once per month during  the entire year. The samples are analyzed by Wilkinsburg 
Penn Joint Water Authority (WPJWA).

Adherence to sample collection protocols is crucial to obtaining accurate results.

Typically, the procedure for pathogen sample collection is 
as follows:

1. Water samples should be taken in the middle of 
the stream, facing upstream. When wading out to 
the middle of the stream, take care to minimize 
disturbance of bottom sediments.

2. Collect samples directly into the provided and 
labeld bottles ( 2- 250m mL and 1- 500 mL).  In 
filling the bottles, excersie control to ensure 
stream water does not wash back out by holding 
the bottle with at an angle and allowing the 
stream water to slowly flow in.  This is to ensure 
that the preservative does not leave the bottle. Do 
not triple rinse these bottles.  Additionally, do not 
touch the inside of the bottle or lid. 

3. Once the bottle is filled, immediately cap the 
sample bottle. 

4. Do not submerse the lids of any of the sample 
bottles - this will help prevent ice water from 
leaking into the bottle. It is helpful to keep the 
bacteria bottles in a separate plastic bag from the 
rest of the bottles, but not absolutely necessary.

5. After all samples have been collected, wipe 
hands/arms with antibacterial gel to reduce 
exposure to potentially harmful bacteria or other 
microorganisms.

6. Upon conclusion of sampling, deliver immediately 
to WPJWA at 7603 Tyler Road, Verona, PA 15147. 
Samples must be received by WPJWA no later than 
2:00 PM.

Wilkinsburg-Penn Joint Water Authority  
Tyler Road, Verona, PA 15147

Ring in at gate - tell them that you are there from Nine 
Mile Run Watershed Assocation to drop off bacteria 
samples.

Once the gate opens, stay on the road to the left. 
You will go down and come around the back of the 
building. Park in one of the spaces on the left.

Go in through the garage/door, and go straight ahead. 
Look for a picnic table on your right. You will turn and 
go in the door to the right of the picnic table. Go up 
one flight of stairs to the second floor, then turn left 
out of the stairwell. The lab is the last door on the left.

TestAmerica (Pittsburgh) Laboratory
301 Alpha Dr
Pittsburgh, PA 15238

Drive around to the back of the building & park in 
one of the spaces to your left. The door to deliver the 
samples is all the way down toward the loading dock 
and will be on your left.  Samples can be checked in 
with either the Lab Supervisor, Lou, or Lab Assistant, 
Courtney. 

Delivering samples to WPJWA and Test America
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Supplemental indicators

As discussed at the beginning of this document, these supplemental indicators are parameters that should be measured 
by NMRWA or other partners as needed. As such, these are not necessarily measured every month and are not necessarily 
measured primarily by NMRWA staff.

Benthic Macroinvertebrates

Samples are collected at three different locations in the stream – Site #1 Commercial Ave,  Site #2 Duck Hollow, and 
Site #3 Pedistrian Bridge.  Site #1 is near the first riffle area above Commercial Street below NMR-2; site #2 is near the 
first riffle area above NMR-3 in lower NMR; site #3 coincides with NMR-4 and was added in 2014. 

Fish

Samples are collected at two of the five total stations: Station 2 and 4. Station 2 begins above NMR-2 and continues up 
just below NMR-4. Station 4 begins at NMR-2 and continues up to the mouth of Fern Hollow. 

Cross Sections

Cross-sections are to be measured at specified monuments.  Monuments were established along the stream channel 
in strategic locations for measuring cross-sections based on areas on concern and impact. The locations were decided 
upon by members of the Nine Mile Run Monitoring Committee, NMRWA, and CEC engineers.  The monuments were 
installed Dr. Bain in 2013 and by CEC Engineering in October 2015.  

Streamflow

Flow is measured in the concrete channel, above NMR-1.  Flow is measured  in the field minimally once a month and 
began in 2014.   



Benthic Macroinvertebrates

Benthic macroinvertebrates are small freshwater organisms that live in and on the stream bottom. The abundance and 
diversity of these organisms are good indicators of local stream health because they have limited mobility (compared 
to fish) and they respond quickly to pollutants and other environmental stressors. 

Invertebrate samples have been collected in Nine Mile Run ever year since 2000.  From 2000 to 2015, samples were 
collected by Chatham University each year once per month during June, July, and August at Site #1 and Site #2 with 
Site #3 added in 2014. In 2016, NRMWA internalized the sampling and implemented the kicknet method as well as 
extended the sampling to the fall.  Beginning in 2017, the invertebrate samples will be collected in the spring (March 
or April,)  summer (June, July, August), and fall (October or November) by NMRWA using the kicknet method.  While 
sampling and analysis are internalized, the Monitoring Committee will still provide oversight and guidance. 

Sampling Equipment Needed
 � D-frame nets 

 � Meter sticks

 � 3 labeled bottles 

 � 91-95% ethanol 

 � Forceps

 � White pans

 � Identification guides

 � pH & temperature meter

 � field notebook  + pencil

 � fish license + collectors permit

 � hand sanitizer

 � waterproof boots

 � cell phone or watch
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Collected caddisfly speciman

This photo shows all the supplies you need for monthly sampling, 
including supplies for filtering in the field. 



8. Once all specimens are preserved, wash out the 
net and dump the debris back into the stream. Use 
care while replacing rocks. 

9. Repeat for each of the three sites. 

10. Store preserved specimens at the NMRWA office.

11. Identification is to be conducted in the lab. All 
specimens are to be indentified to genus and 
species where possible .  All raw counts are 
entered into an excel spreadsheet. 

Field Sampling Procedures

Sampling is done starting downstream and working 
upwards as to not disturb or influence any results.  
Therefore, start at  Site #2 -Duck Hollow, and work 
upstream. The following steps should be repeated 
for each site.  Efforts should be taken to coordinate 
invertebrate sampling with monthly sampling of core 
parameters.

1. Record pH, water and air temperature and note 
other observations such as recent rain, the obvious 
presence of midge larvae on the rocks, the 
presence of algal growth at the site, presence of 
slag leechate, or any physical changes in the site. 

2. One person places net facing upstream and 
holding the net firmly on the stream bottom. 
Another person uses a meter stick to measure out 
and get an understanding of a 1m2 plot above the 
net.

3. The net stick remains firm on the stream bottom 
while the other person vigorously kicks an 
approximate area of 1m2 (1X1 m) immediately 
upstream of the net to a depth of 10cm (or 
approximately 4”, as the embeddedness of the 
substrate will allow) for approximately one minute. 
All benthic dislodgement and substrate scrubbing 
should be done by kicks only. Substrate handling 
should be limited to only moving large rocks or 
debris (as needed) with no hand washing. Since 
the width of the kick area is wider than the net 
opening, net placement is critical in order to 
assure all kicked material flows toward the net. 
Avoiding areas with crosscurrents, the substrate 
material from within the 1 m2 area.

4. Keep the net stick firm on the stream bottom and 
await for the stream to settle out and allow debris 
to continue to flow in to the net for no more than 
a minute. 

5. On a stable surface along the stream bank, utilize 
the pans dump materials from the net into the 
pan.  Use stream water to wash debris from the 
net into the pan.  Ensure that all contents of the 
sample remain in the pan and do not spill over. 

6. Additionally, sample by hand from one leaf 
pack, three rocks, and a bank cave (if present).  
Use care while replacing rocks. Make note of 
habitat sampled and add debris to white pan or 
specimans directly to bottle. 

7. Sort through the debris and the net itself to collect 
specimens.  Each specimen is to be placed a 
labeled bottle full of alcohol for preservation. The 
field key and hand lenses can be used to make in-
field identificaition.  Make notes in the notebook 
of any notable species.

Samples are live sorted in the field and preserved in alcohol for future, 
in lab identification. 
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Specimens are identified in the lab under the direction and supervision 
of NRMWA staff or committee members. 



Fish

The purpose of the fish sampling is to determine the impacts of various ongoing efforts (e.g., reductions in both 
wet and dry weather sewage pollution, reductions in alkaline slag leachate, constructed improvements to degraded 
stream channel habitat, etc.) to restore the aquatic ecosystem of Nine Mile Run. Prior to initiation of these efforts, the 
stream did not support fish life – an extremely stressed and limited fishery was documented in 1999. Compared with 
previous surveys, no fish at all were found by the Pennsylvania Fish and Boat Commission in 1990 and only a handful 
of fish were collected from the stream by the U.S. Army Corps of Engineers in 1999.  

In 2006/2007, the entire unculverted length of the stream (except for the Braddock Avenue paved section and its very 
deep terminal scour pool) was divided into five sampling stations:

Field Sampling Procedures

Electrofishing is generally conducted on two separate 
days during the fall months. Section 2 is electrofished 
one day, and Section 4 is fished on the other day. Since it 
takes two days to do only these two sections, sections 1, 
3, and 5 are usually not sampled.

During electro-fishing, fish are collected along the stream 
with a battery powered, direct current, backpack style 
electro-fishing unit. The operator uses the backpack 
shocker to stun fish and other aquatic organisms that are 
then collected by other participants using handheld nets. 
The netted fish are placed in five gallon buckets and are 
carried upstream until they can be processed.

During processing, lengths to the nearest millimeter 
and weights to the nearest tenth of a gram are recorded. 
Abundant smaller fish of the same species are length 
ranged, separated into size groups, then group weighed. 
Except for specimens that are collected by the University 
of Pittsburgh for laboratory tissue analysis for metals, all 
fish are released back into the stream after processing.

NMRWA’s primary points of contact for the fish survey are 
Dr. Brady Porter at Duquesne University (porterb@duq.
edu) and Michael Koryak (mkoryak@zoominternet.net).

The five stations are as follows:

 � Station 1 – From the confluence of Nine Mile Run 
with the Monongahela River upstream along 
the embayment portion of NMR for a distance of 
about 80 meters to the first constructed riffle in 
the stream and downstream of the Saline Street 
discharge which previously discharged into NMR 
at the bend above the first constructed riffle (Mile 
0.00 to 0.05).

 � Station 2 – Upstream from the end of Station 1 
for a distance of about 676 meters to the previous 
location of an old bridge used to access the slag 
dump, just downstream of the current pedestrian 
bridge (Mile 0.05 to 0.47).

 � Station 3 – From the previous location of the old 
slag dump bridge crossing upstream for a distance 
of about 917 meters to the Commercial Avenue 
Bridge (Mile 0.47 to 1.04). 

 � Station 4 – From the Commercial Avenue Bridge 
upstream to the relocated mouth of Fern Hollow 
(Mile 1.04 to 1.41).

 � Station 5 – From the relocated mouth of Fern 
Hollow upstream to the tail of the very deep 
scour pool at the end of the Braddock Avenue 
trapezoidal, concrete lined, paved channel section 
of NMR (Mile 1.41 to 1.82)

Collected fish are measured to the nearest millimeter and weights to 
the nearest tengh of a gram are recorded.
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Cross-Sections 

A cross-section is a transect measurement of a stream channel.  The measurement consists of a series of data pairs 
including distance and height along a straight line that is perpendicular to stream flow. 

The water flowing through a stream causes erosion of channel banks and therefore changes stream geometry overtime. 
When flashy storm events cause large volumes of water to surge rapidly through Nine Mile Run, changes to the channel 
geometry can occur very quickly, putting restoration efforts at risk. By taking regular measurements of the land profile 
around the stream, we can monitor any changes to the geometry and assess. 

Sampling Equipment Needed
 � Laser level (tripod and transit rod 

receiver)

 � Measuring tape

 � Notebook and pencil

 � Map of monuments 

 � Extra batteries for laser level

 � Waders or knee boots 

 � Gloves 

Field Sampling Procedures

NMRWA will coordinate measuring cross sections typically in 
April, June, and October. Professional surveys will be conducted 
at least every 5 years for verfication.  NMRWA’s primary points 
of contact for the cross-sections + streamflow are Dr. Brady 
Porter at University of Pittsburgh  (dbain@pitt.edu) and Sarah 
Lavin (sml104@pitt.edu).

The procedure for each site is as follows:

1. Locate monument at the site and record the date, time, 
and weather conditions in the field data notebook.

3. Using the monuments as anchors, stretch the measuring 
tape between the monuments, ensuring the tape is taut. 

4. Set up laser level tripod directly above a monument.  

5. Attach the laser component to the tripod and turn on 
laser.  The laser should begin to spin in the component. 

6. Turn on the transit rod receiver. 

7. Distance along the measuring tape will be recorded first. 
The first station will begin at the monument, directly in 
front of the tripod. The distance of this first point will be 
0.0ft and will be the starting point of the cross sectional 
line. 

a. Note: If the distance at the first point is not actually 
0.0 on the measuring tape, record the actual distance. 
The extra distance will be accounted for as a correction 
factor for in the calculations analysis. 

8. Now, we account for the height of the tripod itself.  
Measure and record the height from the ground to the 
laser.  This height will be used as a correctional factor in 
the calculations analysis. 

9. Height will be recorded in feet next using the laser 
level.  First, hold up the transit rod receiver and 
adjust the rod as needed until the laser from the 
tripod connects to the receiver.  The goal is to align 
the laser directly to the receiver. The receiver will 
vary in beeping noises depending on if you are 
above or below the laser level. Once the beep does 
not fluctuate, you know that you are in line with 
the laser. Once the receiver is aligned, the next 
step before recording the elevation is to align the 
bubble level in the receiver. Slowly move the rod 
of the receiver around until the bubble is in the 
center of the level. 

11. Move 1 foot and repeat steps 8 though 10. 

12. Continue the procedure until you reach the 
monument at the other side of the stream.  

13. Record the Edge of Channel (EOC) and Edge of    
Water (EOW) on each side of the cross section.  The 
EOC and EOW are not necessarily in the same place, 
although they might be.

14. Ensure that the thalweg (the lowest and deepest 
point along the cross section in the stream) is 
recorded. 

15. Data input to spreadsheet.
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Streamflow

Excess stormwater runoff makes it’s way into into Nine MIle Run, contaminating the water and eroding the banks.  
NMRWA is working to reduce stormwater runoff with green infastructure and in order to measure the efficacy of these 
projects, the height of the stream is to be monitored. Additonally, for pollutants, the only way to provide the information 
necessary to determine the total amount of pollutant delivered is to measure both concentration and streamflow.

Streamflow is defined as the total volume of water that flows past a specified point during a specified period of time. 

A common unit of flow is cubic feet per second (cfs).  In order to calculate streamflow,  both the speed  and volume of 
the water in the channel (aka the “discharge”) and the depth of the water (aka the “stage”) need to be measured. The 
volume is calculated by measruing the cross-section of the stream and the velocity.  The stage is calculated with a data 
logging pressure transducer that was placed at the bottom of a well next the discharge measurement location.  The 
height of the water is calculated by dividing the weight (pressure) of the water above the transducer by the density of 
water.  The two measurements (discharge and stage) are plotted on a graph for any given portion of a stream, and form 
a curved line known as the stage-discharge rating curve.

Sampling Equipment Needed
 � Meter sticks

 � Measuring tape

 � Notebook and pencil

 � Water flow meter

 � Stop watch

 � Waders or knee boots 

 � Gloves 

Field Sampling Procedures

Trained Urban EcoStewards measure the streamflow in the 
field once a month.  NMRWA staff and monitoring committee 
members measure the streamflow during storm events.  
NMRWA maintains the discharge and stage-discharge rating 
curve data.  NMRWA’s primary points of contact for the cross-
sections + streamflow are Dr. Brady Porter at University of 
Pittsburgh  (dbain@pitt.edu) and Sarah Lavin (sml104@pitt.
edu).

The procedure for each site is as follows:

1. Write down the date, time, and weather conditions of 
your measurement. It’s important to include the time to 
match the data up with the stage record.

2. Pull the measuring tape across the width of the 
stream. Try to secure each end of the tape while taking 
measurements by placing a heavy object on top of it 
such as a rock or brick.

3. Record where the edges of the water are along the 
measuring tape.

4. Determine a station interval. The intervals should break 
the stream width into 10-15 evenly spaced stations. 

5. Begin taking depth measurements using the meter 
stick at set intervals across the measuring tape. Record 
the depth measurements in centimeters and the 
corresponding distance from the edge of the water.

6. Assemble the flow meter and turn it on

7. Place the flow meter’s propeller into the middle 
of the stream channel at least 1 inch above the 
bottom of the stream bed

8. Press the arrow button to begin recording. The 
meter will average the flow in the stream.

9. Press the arrow button at exactly 1 minute and 
write down the middle number on the display 
(average flow).

10. All data is then entered into a spreadsheet and 
discharge is calculated by multiplying the velocity 
(meters/sec) by the area (meters ^2). The result is 
discharge (meters^3/sec). Then this discharge will 
be related to the continuous record of water depth.
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The velocity of the sream is measured with a flow meter in 
meters per second. 



Additional nitrogen isotope samples were analyzed from 2013-2015 by Dr. Emily Elliott’s laboratory at the 
University of Pittsburgh. The analysis was part of an ongoing look at the sources of nitrogen in NMR during 
baseflow versus stormflow conditions. Prior to 2015, the metals and nitrogen samples that were collected 
for Dr. Elliott & Dr. Bain from 2014 - 2015 were filtered in the field. In 2015, samples were filtered in the lab.

Appendix A - Filtering water samples

Sampling Equipment Needed
 � 250 mL pre-cleaned & labeled plastic sample 

bottles from Dr. Elliott’s lab (one per site)

 � 60 mL pre-cleaned & labeled plastic sample 
bottles from Dr. Bain’s lab (one per site)

 � 60 mL disposable syringes with “luer-lok” 
fittings (filter screws on the end) 

 � A small bag of 0.2um non-sterile syringe 
filters with 25 mm diameter

Field Sampling Procedures

The procedure for sample collection at each site is 
as follows:

1. Water samples should be taken in the 
middle of the stream, facing upstream. When 
wading out to the middle of the stream, 
take care to minimize disturbance of bottom 
sediments.

2. Triple rinse the 2L bottle and its lid with 
streamwater. Then fill the bottle. Be careful 
not to touch inside the bottle or its lid.

3. Triple rinse the 60mL syringe with 
streamwater, then draw water into it from 
the remaining sample in the 2 L bottle. Try 
to get a ‘clean’ sample of water with as little 
suspended matter as possible.

4. Firmly attach a 0.2um syringe luer-lok filter 
to the end of the filled syringe and push a 
few drops through to make sure it is working 
properly.

5. Filter the sample into the appropriate pre-
labeled sample bottle by slowly and steadily 
pushing the plunger of the syringe down. 
Switch out clogged filters for new ones as 
necessary and throw the used filters away.

6. Repeat this process until the bottle is nearly 
full, but be sure to leave space for the sample 
to expand when frozen.

7. Immediately cap the sample bottle and 
place on ice. Samples should be delivered 
to Pitt the same day, or frozen and 
arrangements made to get them to the lab 
as soon as is feasible.

8. Do not submerse the lids of any of the 
sample bottles - this will help prevent ice 
water from leaking into the bottle, which 
would dilute the sample concentration.

9. After all samples have been collected, wipe 
hands/arms with antibacterial gel to reduce 
exposure to potentially harmful bacteria or 
other microorganisms.

 � Troubleshooting—If there is no longer any 
sample water coming through the filter, it 
may be clogged and needs to be replaced 
with a new one before continuing to filter 
the sample. A 200 mL sample of muddy 
water could require several 0.2um filters.

Be sure to leave room for samples to expand when frozen. 
Bottles should be filled to approximately the same level as seen 
in this photo.
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Benthic macroinvertebrates were sampled from NMR using the follow method using a Serber Sampler from 
2000-2015.  The collection was coordinated by Dr. Mary Kostalos at Chatham University (kostalos@chatham.edu).

Appendix B - Surber Method for Benthic Macroinvertebrates

Sampling Equipment Needed
 � 1 Surber Sampler

 � 3 buckets

 � Notebook + pencil

 � Camera

Field Sampling Procedures

All three locations are sampled on the same day 
or on consecutive days. General information is 
collected concerning the weather (e.g., recent rain, 
temperature, etc.) and other observations such 
as the obvious presence of midge larvae on the 
rocks, the presence of algal growth at the site, or 
any physical changes in the site, are also recorded. 
Samples are taken at each site using a Surber 
Sampler.

A Surber Sampler is a metal frame that is one 
square foot with a net attached to one side. The 
sampler is set on the bottom of the stream with 
the net pointing downstream. The rocks and other 
sediment within the frame are collected and placed 
into a sample bucket.

The net is then checked for invertebrates that have 
been washed into the net. Because the stream can 
vary across its width at any point, a transect line 
perpendicular to the banks is established. Three 
samples are collected along the transect established 
at each site, one near each bank and one near 
the center. Make sure to note which way you are 
facing (up or downstream), as the three samples are 
labeled left, center, and right.

The invertebrate samples collected using the 
Surber sampling method are taken back to the 
lab at Chatham University and are live-sorted.  All 
vertebrates visible to the naked eye are removed 
and preserved in alcohol for later counting and 

identification. Additional notes are generally taken 
on the abundance and kinds of organisms observed 
in the field. 

Preserved benthic samples are identified to genus 
and species where possible and counted.  All raw 
counts are entered into an excel spreadsheet. The 
data are calculated as total organism/sample/site 
and average organisms/ft2.  The total number of 
each species present and the average number of 
species per square foot are calculated.

The NMR Monitoring Committee primary point of 
contact for macroinvertebrate analysis is Dr. Mary 
Kostalos (kostalos@chatham.edu).

Collecting rocks and sediment from within the Surber Sampler’s 
metal frame.
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