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“The KVHA challenges 
student teams to expand upon 
an existing volunteer storm 

water monitoring initiative to 
identify and address 

recruitment, training, and 
implementation issues.” Challenge

The Kaw Valley Heritage Alliance 
(KVHA) is focused on watershed 
awareness in the Kansas (Kaw) 
River Valley. As part of this 
mission, the KVHA has partnered 
(KVHA) with the City of Lawrence 
Stormwater Division to develop a 
volunteer stormwater monitoring 
program. While a trial volunteer 
water quality monitoring protocol 
was developed last year, the nuts 
and bolts of implementing a 
functional volunteer stormwater 
monitoring program have not been 
developed. The KVHA challenges 
student teams to expand upon the 
existing volunteer storm water 
monitoring program idea to 
identify and address recruitment, 
training and implementation issues. 
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I. INTRODUCTION 
 
Stormwater refers to runoff resulting from 
precipitation coming into contact with 
saturated ground or impervious surfaces (i.e. 
roads, sidewalks, driveways, roofs, etc.).  
Excess runoff from rainfall and snowmelt 
flows through a system of natural and 
manmade conveyances including streets, 
curbs, gutters, drains, streams, and ditches, 
and is eventually discharged directly into 
adjacent water bodies. 
 
As runoff travels through municipal storm 
sewer systems, it picks up debris, 
contaminants, and other environmental 
pollutants.  Illicit discharges that are not 
composed entirely of stormwater can 
significantly degrade water quality and 
threaten the health of aquatic life, wildlife, 
and humans.  
  
The National Pollutant Discharge 
Elimination System (NPDES), which is 
administered by the EPA, is a nationwide 
system for combating illicit discharges and 
other types of stormwater pollution.  The 
NPDES requires municipal storm sewer 
systems to obtain permits, which impose 
certain controls on stormwater discharges. 
These controls deal predominantly with Best 
Management Practices (BMPs), which are 
devices, practices, or methods for removing, 
reducing, and preventing pollutants and 
contaminants in stormwater from reaching 
receiving waters (bodies of water such as 
rivers and streams that stormwater 
discharges into. 
 
In 2004, the City of Lawrence, KS was 
issued a permit by the Kansas Department of 
Health and Environment that authorizes and 
regulates stormwater discharges from the 
City.  As a permitted storm sewer operator, 
the City of Lawrence is required to 

implement BMPs in order to limit illicit 
stormwater discharges into the Kansas and 
Wakarusa Rivers.  In accordance with its 
NPDES permit, the City of Lawrence is 
responsible for satisfying the following six 
requirements: 
 

 Public Education and Outreach 
 Public Participation/Involvement 
 Illicit Discharge Detection and 

Elimination 
 Construction Site Runoff Control 
 Post-Construction Runoff Control 
 Pollution Prevention/Good 

Housekeeping. 
 
II. PROBLEM DEFINITION 
 
The Kaw Valley Heritage Alliance (KVHA), 
in partnership with the City of Lawrence 
Stormwater Division, has proposed to 
develop a volunteer monitoring program to 
assess stormwater quality in the city and 
surrounding area.  In part, the program is 
intended to have an educative function for 
the public, but gathering and tracking 
reliable data about stormwater quality to 
evaluate BMPs and help ensure regulatory 
compliance is the function of greatest import 
and greatest challenge. 

How does a volunteer stormwater 
quality monitoring program fit into the 
NPDES framework of requirements? 

First, such a program educates and trains 
volunteers about stormwater issues.  What is 
more, similar programs in other cities have 
discovered that volunteers tend to pass their 
knowledge and interest of stormwater issues 
on to friends, family, and community groups.  
Thus, a volunteer monitoring program can 
have a multiplier effect with respect to 
public education and outreach. Second, a 
volunteer monitoring program directly 
involves volunteers in meaningful work; 
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they will be responsible for gathering 
reliable data about stormwater quality that 
the City can actually use.  When volunteers 
are engaged in meaningful work, they are 
more invested in the success of the program, 
which helps to make the program 
sustainable over time. 

 
Finally, volunteer data can be used to detect 
and characterize the nature of illicit 
discharges so that they can be eliminated.  In 
sum, a volunteer monitoring program 
educates and engages the public while 
simultaneously allowing the City of 
Lawrence Stormwater Division to evaluate 
the effectiveness of BMPs that have been 
implemented. 

 
Implementing a volunteer program, however, 
requires a tremendous investment of time to 
recruit, train, and retain volunteers, as well 
as a sizeable budget commitment.  When 
you factor in the cost of equipment, budgets 
for running these types programs can 
quickly get out of hand.  This is the problem 
that the KVHA and the City of Lawrence 
currently face: developing a sustainable 
volunteer stormwater quality monitoring 
program that produces reliable data while 
operating within narrow budgetary and 
staffing constraints. 
 
III. RESEARCH FOR PROPOSAL 
 
Step 1: Intensive analysis and comparison 
of three distinct. but successful, stormwater 
quality monitoring programs.  The purpose 
of this comparison was to examine potential 
alternatives and identify best practices.     
 
Step 2: Research and analysis of various 
sampling methods and equipment.  This 
research was essential for developing cost 
estimates and identifying the various 
monitoring parameters that would be used. 

Step 3: Identification of potential sites for 
monitoring outfalls and receiving waters.   
The purpose of this analysis was to identify 
volunteer-accessible testing sites that would 
provide reliable data about stormwater 
quality.  Sites were identified through a 
combination of the City of Lawrence’s 
online GIS mapping software and personal 
site visits, and then evaluated based on 
suitability for volunteer inspection. 
 
Step 4: Evaluate potential volunteer base 
and brainstorm innovative new recruiting 
ideas.  The purpose of this research was to 
identify potential sources of volunteers for 
the monitoring program and come up with 
creative recruiting techniques to maximize 
the possibility of recruiting large numbers of 
volunteers over time. 
 
IV. PROGRAM ANALYSES 
 
The following three programs were analyzed 
for the purpose of identifying best practices 
and examining the advantages and 
disadvantages of potential monitoring 
alternatives.  The programs are diverse in 
scope as well as in the ways that they use 
volunteers.   
 
IOWATER—Established in 1998, the 
IOWATER Volunteer Water Quality 
Monitoring Program’s is a statewide effort 
to track stormwater quality in Iowa.  
IOWATER is dramatically larger in scope 
and budget than what KVHA and the City of 
Lawrence could possibly implement, but 
certain best practices may be adapted to a 
smaller scale.  IOWATER utilizes 
volunteers to a much greater extent than 
either of the other two programs.  The 
program’s training and data management 
procedures are top of the line, and the 
program website would be ideal for KVHA 
and the City of Lawrence to replicate.   
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CLARK COUNTY, WA—In 2000, 
Clark County, Washington’s Public Works 
Department launched a volunteer ambient 
stream monitoring program.  The program is 
EPA approved, meaning that it has reached 
the level of quality assurance that KVHA 
and the City of Lawrence hope to eventually 
emulate.  The success of this program 
demonstrates that, with training, volunteers 
are capable of supplying highly reliable data 
on stormwater quality.  The program’s 
holistic approach to monitoring a broad 
array of water quality parameters is ideal for 
tracking changes in local water quality over 
time. 
 
WINSTON-SALEM, NC—The City 
of Winston-Salem, North Carolina began 
monitoring stormwater quality to comply 
with NPDES Phase I requirements.  The 
program is fully certified by the EPA.  Of 
the three programs examined, Winston-
Salem’s stormwater monitoring program is 
the most technologically advanced.  The 
City uses a multitude of automatic sampling 
devices to test stormwater quality under a 
variety of weather conditions.  The financial 
costs of implementing such a technology- 
based system far exceeds the budget that 
KVHA and the City of Lawrence have to 
spend.  But there are some creative aspects 
of the program with respect to volunteers 
that would be easy to replicate (i.e. storm 
drain marking). 
 
V. EVALUATION CRITERIA 
 
Each program was evaluated based on the 
following four criteria: 
 
Financial possibility is used to assess the 
economic implications of a particular 
program.  How is the program financed?  
What does the program actually cost to 
implement?  For this research, cost per site 

will serve as an indexed measure for 
evaluating the cost-effectiveness of each 
program. 
 
Volunteer-ability refers to how a program 
involves volunteers, as well as how much 
training is necessary to prepare volunteers to 
perform all of the duties that they are 
expected to perform. 
 
Quality Assurance refers to the various 
policies and procedures that the program 
uses to ensure that the data collected is 
reliable and of high quality.  One specific 
measure of quality assurance is whether the 
administering agency has received EPA 
certification or other legal stormwater 
quality requirements.  EPA certification is 
the highest level of quality assurance; to 
receive this certification, the agency must 
meet national effluent limitation standards 
using best professional judgment practices. 
 
Administrative Operability refers to the ease 
with which a program can be administered 
by staff, including the knowledge necessary 
for testing and monitoring stormwater and 
the time investment required to implement 
various program elements.  The total 
number of FTE hours required per year will 
be used to compare administrative 
operability across the three programs. 
 
IV. VENTURE CHALLENGE PROJECT 

PROPOSAL 
 
Goals refer to broad statements about 
desired end-states, whereas objectives refer 
to specific achievements towards meeting 
long term goals.  Identifying and clearly 
defining goals and objectives is a pivotal 
step in the process of designing a volunteer 
stormwater program.  Based on our analysis 
of three other stormwater programs as well 
as our understanding of the general hopes 
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and expectations of the City of Lawrence 
and KVHA, we characterize the goals and 
objectives of Lawrence’s stormwater 
monitoring program as follows: 
 
Program Goals: 
 

 Educate citizens about stormwater 
quality and expand awareness of 
stormwater pollution 

 Engage citizen volunteers in 
watershed protection and monitoring 

 Develop a dependable pipeline of 
citizen volunteers 

 Gather reliable baseline data about 
stormwater quality in Lawrence 

 Track changes in stormwater quality 
over time 

 

Program Objectives: 
 

 Collect samples from six different 
stormwater outfalls 

 Record data for twelve separate 
storm events over a three year period 

 Pull six samples per storm event 
 Sample outfalls during dry periods 

on a quarterly basis to screen for 
illicit discharges 

 Mark at least 100 storm sewer points 
with “No Dumping” decals during 
the first year 

 
The Partnership: Primary Duties 
 
Achieving all of these goals and objectives 
will require that the City of Lawrence and 
KVHA engage in an active partnership. 
Given the stormwater division’s staffing 
constraints and the KVHA’s experience 
working with volunteers, the KVHA is best 
suited for the responsibility of recruiting, 
selecting, and managing volunteers.  
Additionally, KVHA will be responsible for 
advertising the program and orchestrating 
public outreach events and volunteer 
recognition ceremonies. 

The City will be responsible for providing 
necessary training to ensure that volunteers 
are capable of generating reliable data that 
meets EPA standards for quality assurance, 
as this is the City’s primary motivation for 
pursuing a stormwater monitoring program.  
Additionally, the City of Lawrence will be 
responsible for managing the data that 
volunteers collect, which includes creating a 
database to store the information and 
performing analysis. 
 
Monitoring What, When, Where, and How? 
 
There is a large list of potential chemical, 
biological, and physical parameters that can 
be used to determine stormwater quality.  
EPA Best Management Practices do not 
require that programs monitor certain 
parameters over others, nor do they specify 
that a certain number of parameters are 
required to meet certification requirements.  
As this is an infant program, it is better to 
keep the monitoring efforts narrow in scope 
at first so as not overstretch capacity and 
resources (i.e. “bite off more than you 
chew”).  For this reason, we recommend 
focusing on some of the more commonly 
monitored parameters presented in the 
following table: 
 

RECOMMENDED PARAMETERS 

Total Suspended Solids (TSS) 
Phosphorous 

Nitrogen 
Copper 

Zinc 
Hydrocarbons 

Dissolved Oxygen 
E-Coli 

Temperature 
pH level 

See Appendix A 
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In addition to the parameters contained in 
the preceding table, volunteers will also be 
responsible for recording and reporting 
observations about the physical qualities of 
the monitoring site (i.e. water discoloration, 
odor, floatables like sewage and dead fish, 
trash and other types of debris, etc.). 
 
With respect to when monitoring should 
occur, we recommend a holistic approach 
that captures information about stormwater 
quality throughout the year, during dry 
periods as well as storm events.  Two 
outfalls (the places where stormwater 
discharges into receiving waters) should be 
tested quarterly during dry periods; one 
outfall should be located along the Kansas 
River and the other should be located along 
the Wakarusa River. 
 
In accordance with BMPs, we recommend 
that twelve storm events be monitored over 
a period of three years (i.e. four storm events 
per year).  As the timing of storm events is 
unpredictable, a detailed calendar is beyond 
reach.  However, there should be at least 
three to four weeks between monitoring 
dates to give the stormwater division time to 
process data collected from the previous 
storm event.  Samples should be collected 
from monitoring sites as soon as possible 
after a storm event (even during a storm 
event provided that the weather is not 
severe).  To ensure volunteer safety and 
protect against liability issues, samples 
should not be collected at night or during 
severe weather like thunder, lighting, hail, 
high winds, ice, etc. 
 
Sites for the Volunteer Stormwater 
Monitoring Program were identified using a 
combination of the City of Lawrence’s 
online interactive GIS maps and personal 
site visits. In total, twenty different sites 
were considered and the top ten most 

suitable sites for volunteer monitoring were 
selected for this proposal (six outfalls along 
the Kansas and Wakarusa Rivers and two 
sites on the Wakarusa River—monitoring 
on the Kansas River will either have to be 
conducted off of bridges or from a boat). 
Five major watersheds (identified and color 
coded by the City of Lawrence’s online GIS 
program) are represented. 
 

MONITORING SITES 

Outfalls 

Louisiana St. & N 1300 Rd 
N 1500 Rd near E 1625 Rd 

Riverfront Park 
Woodcreek Apartment complex  

E 1150 Rd 
E 1200 Rd near K-10 

Wakarusa River 

902 Rd near Clinton Lake 
E 1500 Rd 

 
Monitoring Storm Events 
 
The “first flush” during storm events 
typically contains the most pollutants.  In 
order to capture the stormwater quality at 
first flush, we recommend installing 
automatic grab samplers (similar to the one 
shown below) at each of the six outfalls.  

The device captures a 
liter sample of water 
during the first flush 
and then seals itself 
so that any pollutants 
captured will not be 
diluted.  The device 
itself is disposable, 
but the mounting 
hardware can be 
permanently installed 
at the monitoring sites. 

I-Chem 
Stormwater 

Sampler 
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Stormwater Division personnel are 
responsible for monitoring weather 
conditions, and choosing the storm events 
that should be monitored.   When it is 
determined that a specific storm event 
should be monitored, they will send an email 
alert to volunteers stating that a monitoring 
opportunity is highly likely within the next 
forty-eight hours. 
 
Volunteers will be organized into three 
different groups, each being responsible for 
two monitoring sites.  Groups will be led by 
a designated captain or alternate captain, 
who is responsible for coordinating the 
monitoring efforts of his or her particular 
group.  Upon receipt of the email alert, 
group captains will begin communicating 
with the rest of their team to choose two 
members to monitor the storm event 
(volunteers will be chosen on the basis of 
availability). 
 
Once two volunteers are chosen, they will 
report to their designated monitoring sites to 
install the disposable sampler device.  This 
must be done prior to the storm event in 
order to capture the first flush, which is why 
we recommend that volunteers be given 48 
hours notice if possible.  Once the device 
has been installed, volunteers can return 
home until the storm event is over.  This 
procedure will help minimize concerns 
about safety since volunteers do not actually 
have to be outside during the storm. 
 
After the storm event, volunteers are 
responsible for returning to their designated 
sites and collecting the disposable samplers, 
as well as conducting field tests using the 
equipment and procedures they were trained 
to use.  The same volunteers that installed 
the disposable device before the storm do 
not have to retrieve it, but they must alert 

their group captain so that other members 
an be sent out to perform the tests. 

send the sample to an 

ss of BMPs 
at the City has implemented. 

breaks the program 

c
 
Tests that cannot be performed on site (e.g. 
E-coli) will be performed in a laboratory; it 
is the volunteers’ job to transport the sample 
to City staff within twelve hours of pulling it. 
During transport, the volunteers must keep 
the sample on ice to ensure preservation. 
When City staff receive samples from the 
field, they will either perform additional 
tests in house or 
outside laboratory. 
 
After delivering the samples to City staff, 
volunteers will be responsible for 
transferring the data from their field sheets 
to a fill-able electronic PDF form available 
on the City’s website and submitting it to 
Stormwater Divisions staff.  The advantage 
of using PDF forms is that, with the latest 
version of Adobe Acrobat, data from the 
form fields can be exported directly to 
Microsoft Excel spreadsheets or Microsoft 
Access databases with one button click.  
These programs should be sufficient to store 
the data and perform basic analysis.  In the 
future, we recommend that the stormwater 
quality data collected by volunteers be 
included in the City of Lawrence’s GIS 
system to help track the succe
th
 
Program Evaluation 
 
This program was designed to capitalize on 
the on the best practices of other successful 
stormwater quality monitoring programs.  
Thus, we feel that it ranks highly in all four 
of the following categories: financial 
possibility, volunteer-ability, quality 
assurance, and administrative operability. 
The following section 
down in greater detail. 
 

VOLUNTEER STORMWATER MONITORING PROGRAM

6 Executive Summary-Proposal



Financial Possibility  

nd unreliability of obtaining grant 

total capital costs equate to 

hange as the 
rogram expands or contracts. 

olunteer-ability 

tives 
f the stormwater monitoring program. 

 program’s 
ontinued success in the future. 

 
We have not specified where funding for the 
program should come from, but based on 
our analysis of other similar programs, we 
recommend that the City have dedicated 
funding (either dedicated millage or user 
fees on utility bills) in order to sustain the 
program over time, especially given the 
difficulty a
funding.  
 
Our proposed program will incur two types 
of costs, capital costs and operating costs. 
Regarding capital costs, field-testing 
supplies must be procured for the program 
to get off the ground. One “kit” to measure 
all of the recommended parameters consists 
of a d-frame net ($150); YSI 85 multimeter 
($1,164) for conducting dissolved oxygen 
conductivity, pH, and temperature tests); 
and other miscellaneous supplies such as 
levels, tape measures, and rulers ($100). We 
estimate that 
about $4,864. 
 
Operating costs (ongoing annual 
expenditures) of the program include 
laboratory fees (river samples $1,600; 
outfall samples, 4 storm events per year, 6 
sites, $2,400), automatic grab samplers (24 
samplers per year, $35 each, $840) staff 
time needed to train and supervise 
volunteers (two training sessions per year, 6 
hours each, $19.23 per hour, $116) and 
manage the incoming data (40 FTE hours 
during week tests are conducted, $5,638). 
Total operating costs will be approximately 
$11,109 per year, subject to c
p
 
V
 
This program will train volunteers twice 
each year regarding monitoring practices 

and procedures, safety, etc. Interested 
volunteers must enroll in a six-hour training 
course in order to be certified as program 
volunteer site monitors. This training will be 
supplemented by a written manual that each 
volunteer will be given after they have 
passed certification.  The purpose and intent 
of this training is to educate volunteers, not 
only on the technical aspects of sampling 
and testing, but also on the ethical standards 
to which they will be held as representa
o
 
We recommend that the City of Lawrence 
and KVHA target their recruiting efforts at 
Lawrence’s unique resources:  students of 
Kansas University and Haskell Indian 
Nations University.  In particular, the 
program would be best served by students 
focusing on environmental science or 
engineering will likely volunteer for the 
program as Stormwater Stewards, with 
professors providing incentives for their 
participation.  Sustainability requires that the 
volunteer monitoring program have a strong, 
reliable pipeline of volunteers, and 
partnering with the universities and student 
groups will help to ensure the
c
 
The key to maximizing interest from student 
volunteers is to work through the 
universities or the specific academic 
department rather than the students 
themselves.  Students come and go, but the 
universities are a permanent fixture, an 
integral part of our community’s past and 
future. As the program expands, the same 
may be true for clubs and community 
organizations. Creating partnership 
agreements with leaders of umbrella 
organizations can also ensure a sustainable 
relationship with a volunteering entity. The 
program must also have formal, written 
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