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I. CVMP Program Overview  

Westchester is a county with unparalleled resources of rivers, lakes and res-

ervoirs, many surrounded by wooded areas. These aquatic resources provide 

many benefits, such as a drinking water supply for both Westchester and 

New York City, recreational opportunities, wildlife habitat and sport fishing.  

In order to protect these resources, it is important to understand the county's 

water quality so that we gain a better understanding of our environment and 

we become more cognizant of human impacts to water quality.  

 

In 2002, the Westchester County Department of Planning (WCDP) was 

awarded Safe Drinking Water Act funds distributed by the New York State 

Department of Environmental Conservation (NYS DEC) to develop the 

Citizens’ Volunteer Monitoring Program (CVMP), in order to create a base-

line of water quality data on both lotic (streams and rivers) and lentic (ponds 

and lakes) waterbodies throughout Westchester County and to make this wa-

ter quality data accessible to the public.  

 

The CVMP was a coordinated, educational, volunteer, water quality moni-

toring program which tracked the physical, biological and chemical charac-

teristics of water resources.  It was created to satisfy New York State MS4 

Stormwater Permit requirements for public participation and to educate 

Westchester County residents about how they can protect water quality.  

The USDA’s Natural Resources Conservation Service (NRCS) supported 

this program and coordinated volunteer efforts through their Earth Team 

Volunteer Program.  
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The specific goals of the CVMP were to: 

• Create a historical baseline of water quality information throughout 

Westchester County  

• Connect communities to their water resources through education and 

hands on involvement 

• Provide public access to information about water resources and wa-

ter quality monitoring for educational purposes 

 

The CVMP consisted of a countywide stream monitoring program, a 

countywide lake monitoring program, and an online database. 

 
A. Stream Monitoring Program 

The Westchester County Department of Planning (WCDP) recruited and 

trained volunteers to routinely monitor physical, chemical and biological 

parameters of streams throughout Westchester County from 2003-2010. 

Volunteers monitored sites during the monitoring season (between April and 

October) in teams of at least two members, although larger teams were en-

couraged because they enabled the group to form subteams that could alter-

nate data collection weeks.  All volunteers completed a partial analysis on a 

weekly basis (physical and chemical data) and conducted a complete analy-

sis (physical, chemical and biological data) at the beginning and end of the 

monitoring season.  WCDP staff worked closely with the volunteers to se-

lect monitoring site locations. All stream sites were selected because they 

were easily accessible and wadeable.  In order to be able to survey macroin-

vertebrates, it was important for the stream locations to have riffle areas. 

 
B. Program Development 

WCDP developed CVMP stream monitoring protocols based on Hudson 

Basin River Watch (HBRW) Tiered Monitoring Guidelines. A Quality As-

surance Project Plan was developed for all the protocols and was approved 

by the NYS DEC and the EPA. Annual training sessions were held each 

spring to teach volunteers CVMP monitoring protocols and collection tech-

niques. The workshops were held on Saturdays for approximately eight 

hours each. Volunteers also attended separate data entry training sessions to 

learn how to input data into the CVMP website. WCDP staff developed a 

monitoring manual that volunteers used as a guide throughout the monitor-

ing season. It provided clear, step-by-step instructions on how to conduct 

the water quality tests and analyses. At the end of each monitoring season, 

WCDP staff prepared an annual Water Quality Report summarizing col-

lected data for each site monitored during the previous monitoring season.  

 
C. Volunteers 

Volunteers were a necessary and vital component of the CVMP. Significant 

financial resources would have been needed to collect professional water 

quality data on all waterbodies throughout the county. Using volunteers en-

abled data to be collected on unmonitored waterbodies for very little cost. 

Much effort was spent recruiting, training and providing technical support to 

all volunteers involved in the program. WCDP worked closely with volun-

teers to answer any questions they might have about the equipment used 
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during the monitoring season. It was important to keep volunteers involved 

and actively monitoring over several years. In return for their time, volun-

teers learned advanced water quality testing techniques, networked with 

other water quality volunteers and became more familiar with water re-

sources in their community. 

 

During this program, adult and student volunteers spent approximately 

10,000 hours monitoring for the CVMP. A total of 42 different stream sites 

were monitored throughout the county.  (See map on Page 3)  In order to 

collect long-term data, it was important for volunteers to continue to moni-

tor year after year and to be committed to the program.  Volunteers who 

joined large teams were more likely to continue monitoring for more than 

one year because the weekly responsibility for monitoring rotated among 

subteams. Volunteers enjoyed working with others and sharing duties with 

other team members.   

 

At the end of each monitoring season, WCDP held an end of season meeting 

to thank volunteers for their work during the monitoring season. At this 

meeting, volunteers were also asked to offer feedback on the training work-

shops and evaluate all program components.  Feedback from this meeting 

was used to continually improve the program. 

 

Volunteer recruitment was a very important part of the CVMP program. The 

most successful recruitment strategies resulted in working with local Con-

servation Advisory Board/Committee members and local environmental 

groups. In addition to working with local boards and committees, informa-

tional program brochures to publicize the program were developed and 

mailed to potential volunteers, municipalities, nature centers and partners. 

Program information was also placed on the Westchester County website at  

http://cvmp.westchestergov.com. 

 

D. Partnerships 

Through the CVMP, partnerships were developed with several organizations 

including community conservation boards, nature centers and nonprofit or-

ganizations. One of the most important partnerships was with the Natural 

Resources Conservation Service’s Earth Team Volunteer Program.  NRCS 

staff supported the program, provided liability coverage for the volunteers 

and helped with volunteer coordination.  The CVMP was awarded NRCS’s 

State Earth Team Volunteer Group Award in 2005. 

 

Appendix A includes a complete list of all CVMP partners. These partners 

were vital to the success of the program. WCDP staff worked with them to 

recruit and train volunteers and develop volunteer teams.  By working with 

other organizations, WCDP staff were able to share services and reduce pro-

gram costs.   
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II. School Monitoring Program 

WCDP staff also worked closely with teachers from high schools and uni-

versities to train students to monitor streams during the school year as part 

of the CVMP School Monitoring Program. Students monitored as part of 

their Environmental Science and Chemistry classes or as part of after school 

Environmental Clubs.  Please see Appendix E for a list of schools that par-

ticipated in the program.  The School Program was very successful.  Many 

students that monitored during the school year also continued monitoring 

throughout the summer with adult volunteer groups.  Several students who 

participated in the program decided to pursue higher education and careers 

in Environmental Science because of what they learned from the program. 

One student said the following about the program: 

 

“My participation in the CVMP lead me to minor in environmental studies 

in College, and currently apply to study the environment in Grad School in 

the near future. My participation also likely helped me get into the college 

of my choosing (Franklin and Marshall) through the science research 

program in my local High School.” 

 

III. Lake Monitoring Program 

CVMP volunteers were also recruited to routinely monitor physical, chemi-

cal and biological parameters of lakes throughout Westchester County from 

2004 - 2010. WCDP sponsored volunteers to monitor lakes through the Citi-

zens Statewide Lake Assessment Program (CSLAP), a program developed 

by the New York State Federation of Lake Associations (NYS FOLA) and 

the New York State DEC. WCDP worked with NYS DEC and NYS FOLA 

to provide volunteers with monitoring equipment and training. Many lake 

volunteers were also active in the stream monitoring program. Appendix F 

lists the lakes that were monitored as part of this program. 

 

IV. Program Deliverables 

WCDP staff developed several publications and tools for the CVMP Pro-

gram.  These tools included:  

· Program Manual – This manual provided volunteers with step-by-

step water testing instructions. It included detailed safety instructions 

and a Guide to Aquatic Phenomena. 

· Program Coordinator Manual – This manual provided instructions 

for program coordinators on how they could recruit, train and 

manage a successful volunteer program. 

· Training Curriculum – WCDP developed a training curriculum 

that detailed the specifics on how to conduct hands-on water 

monitoring training workshops for volunteers. 

· Program Website – WCDP worked with the Westchester County 

Department of Information Technology (WC DoIT) to develop and 

maintain the CVMP Website.  This website was unique because it 
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provided public access to water quality monitoring information—not 

only for viewing and educational purposes, but for data entry. 

WCDP developed annual training sessions to teach volunteers how 

to use the website and upload their data to the interactive online 

database.  WCDP staff found that it was important to work 

individually with the volunteers and show them how to use all 

aspects of the website.   

The website included: 

� Resource materials, such as the CVMP training workshop 

PowerPoint presentations and supplemental educational 

material, the CVMP Program Manual, datasheets and the 

Quality Assurance Project Plan.   

� Online Oracle database for volunteers to upload all water 

quality results. CVMP volunteers and partners were provided 

user ID’s and passwords to enter data collected during 

monitoring events into the database.   

� Interactive mapping tools to help volunteers identify stream 

site locations and view GIS environmental data. 

 

· Program Presentations - Several PowerPoint presentations were 

developed for volunteer recruitment and training purposes. In 2006, 
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WCDP staff presented the CVMP Program and database at the 

National Water Monitoring Conference in San Jose, CA.  Please see 

Appendix H for the abstract from the conference. WCDP staff also 

participated in the World Water Monitoring Day (WWMD) Program 

(website:http://www.worldwatermonitoringday.org/) through the 

Water Environment Federation and the International Water 

Association.  CVMP data was submitted to the WWMD database 

and shared with other water monitoring groups throughout the world.  

V. CVMP Program Evaluation 

WCDP staff were successful in creating a program that achieved the goals 

set out for it.  The program created a historical baseline of water quality in-

formation, connected communities with their water resources, and provided 

public access to water quality information in Westchester County. 

 

The CVMP was a unique and innovative program because it allowed ordi-

nary citizens to perform hands-on scientific water quality monitoring in their 

communities. WCDP will be able to use the collected monitoring data to 

provide a basic understanding of local water quality.  This will assist in as-

sessing human impacts on water quality and further protecting Westchester 

County’s water resources.   

 

From 2003-2010, the CVMP Program grew in size and scope. WCDP staff 

worked to support a large number of volunteer teams throughout West-

chester County. The process of becoming a volunteer and routinely monitor-

ing stream sites taught volunteers about the function and value of water re-

sources (both healthy and impacted).  Volunteers were exposed to the prob-

lems facing streams and learned how to correct identified problems. WCDP 

staff developed educational tools and materials to help volunteers better un-
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derstand the data they collected so that they could share it with others in 

their communities.  During the monitoring seasons, WCDP staff found that 

equipment maintenance and volunteer training could be very time consum-

ing.  Training manuals were developed to help simplify maintenance issues 

and streamline training procedures.  

 

    A. Volunteer Evaluations 

Evaluation surveys were distributed each year to volunteers at annual meet-

ings to determine what they learned and provide feedback about the pro-

gram.  In these surveys, volunteers stated that the best part of the CVMP 

was the opportunity to work with others and learn about the streams in their 

communities. By participating in the program, many felt that they were con-

tributing to a worthy cause and helping the environment.   

 

In November 2010, current and past volunteers were also asked to complete 

an online program evaluation questionnaire.  The goal of this questionnaire 

was to collect information from the volunteers in order to determine if there 

had been an increase in awareness or changes in attitudes or behaviors as a 

result of their participation in the program.  It was important to collect feed-

back from volunteers in order to create a clear picture of their awareness and 

experiences of the program. 

 

A total of 255 volunteers were emailed about the questionnaire and 71 re-

sponded.  This is a response rate of 28%.  The first part of the questionnaire 
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asked participants to recall their knowledge and experience with various as-

pects of the watersheds before and after they had participated in the CVMP.  

A paired t-test was conducted in their responses, and for all five questions in 

this section there were significant increases in knowledge and awareness of 

watershed issues after participation in the CVMP. Over half of the partici-

pants stated that they have changed their behaviors to help protect and re-

store water quality in their areas.  Below are some quotes from participants 

about how they have changed their behavior: 

 

· “Reduced unnecessary water usage.  Further reduced use of 

environmentally unfriendly chemicals in house, garden and pool.  

Have become more outspoken to friends and neighbors about their 

use of nasty chemicals.” 

· “My family no longer uses chemicals on our lawn or in our garden 

"adventures." For that matter, it has become second nature to 

consider the chemical content of ANYTHING we buy or use in our 

household. What I find surprising is that there are many others in 

our neighborhood who feel the same way.” 

· “Because of its impact on the high phosphorous content in our 

watershed, have "begged" residents to NOT place their leaf 

collections into the drainage ditches along our roadways. “ 

· “I also did independent research on testing for aquatic 

macroinvertebrates and have every intention of following through 

on a regular pattern [dates] so I can build my own data base [as it 

regards fish, birds, both resident and migratory in my area of the 

watershed].” 

· “Read about 'water' reports in the local community news; donate to 

the organization which supports water quality maintaining 

activities.” 

· “I use less salt in the winter. I also am very careful about what I 

pour down the drain and what I use to clean my home and my 

laundry.” 

· “I speak up more to others to keep them informed.” 

· “Pay more attention to water quality and pollution.” 

· “I don't wash the car in our driveway anymore; am careful of what 

is poured down the drains of the house or flushed.” 

According to the survey, eighty-nine percent of participants have discussed 

their experiences in the CVMP with others who did not participate in the 
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program. This is great news because it means that information and education 

gained through the CVMP has extended beyond the people who actually 

participated. Participants were most likely to talk to friends, family, co-

workers, neighbors, or members of a mutual organization, respectively, 

about their experiences in the CVMP. Thirteen individuals also indicated 

that they spoke with government officials or board members about the pro-

gram.  

 

Some participants expressed concerns about making sure the data is used in 

the future by WCDP staff.  They wanted to make sure that it could be used 

to help protect the environment.  Finally, the participants gave some very 

thoughtful answers on what they thought was the most fulfilling aspect of 

the CVMP. 

 

· “The good feeling that comes with learning more about the area, 

getting your hands dirty, and being outside.” 

· “Enthusiastic participation of our team members and the feeling that 

we were having a positive impact on improving the environment” 

· “The program taught me how fragile our surface waters are and what 

individual homeowners can do to reduce degradation to this precious 

resource.” 

· “I got to have a closer, physical connection to the seasonal changes 

of Brady's Brook. Before it was an aesthetic connection.” 
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· “The opportunity to associate with people who are committed to 

preserving our environment and the quality of our lives.” 

· “Getting to see the actual nitty-gritty of what's going on in the 

stream; seeing the impact of polluted storm water runoff; learning 

the scientific techniques, and exposing my daughter to the project 

(she came along once or twice).” 

 

B. Data Quality and Analysis 
Data collected by the volunteers was found to be consistent and reliable. 

The most experienced volunteer teams collected the most accurate and con-

sistent data.  Volunteers were more likely to collect accurate data for those 

water tests that were simple (i.e., tests that involved simple meters such as 

conductivity or turbidity) and repeated on a weekly basis.  In 2009, the 

Westchester County Department of Health did side by side tests with volun-

teer groups and found the volunteer data was comparable to their profes-

sional data. 

 

In 2008, Elizabeth Fossett, an undergraduate from SUNY-ESF, examined 

the volunteer data and found that it could be a valuable resource for catalog-

ing the differences in water quality between sites throughout a region. In 

2010, WCDP staff evaluated sampling data of concentrations of dissolved 
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oxygen and phosphorus in streams and sample data 

collected during the 2005-2009 monitoring seasons 

from 10 monitoring sites around the County. The 

objective was to determine if the volunteer sampling 

data was could be used to demonstrate the relation-

ship between man’s activity on the land and water 

quality and to try to identify water quality trends 

within Westchester County.  Appendix I includes 

summary sheets for the 10 monitoring sites. 

 

Phosphorus levels were higher at stream sites located in watersheds with 

more impervious surfaces.  However, dissolved oxygen levels were similar 

in both areas with low and high amounts of impervious surfaces. These re-

sults are likely due to the fact that the local site characteristics can affect dis-

solved oxygen levels and not to the quality of testing by the volunteers.  For 

example, several of the more urban stream sites had well developed riffle 

areas that could affect oxygen levels. While the data collected is useful, any 

more detailed analysis should include all of the parameters tested in addition 

to other information such as rainfall, land use, and impervious surfaces. 

 

VI. Conclusion 

The CVMP Program successfully demonstrated to the participants the rela-

tionship between water quality, land use and stormwater.  By gaining hands-

on experience, volunteers were more likely to understand environmental 

concepts and share them with their friends and neighbors in the community. 

From the CVMP, WCDP staff learned that volunteer data can be a useful 

tool for understanding local stream health especially in areas where little 

data is collected due to lack of funding and resources. By working closely 

with Westchester County residents, schools, non-profit organizations and 

municipal officials, the WCDP was able to create a model educational pro-

gram that can be used by other organizations and government agencies na-

tionwide. 
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Percent Sub‐basin  
Impervious Cover 

Average DO 
(mg/L) 

Average P 
(mg/L)   

< 10%  7.92  0.062 

10 ‐ 20%  7.67  0.072 

> 20%  8.34  0.158 
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Appendix  (on CD) 

 

A. Program Administration  

•  Program guidelines 

•  Program schedule  

•  QAPP 

•  Partners 

 

B. Manuals  

•  Monitoring manuals  

•  Datasheets 

•  Field Guide to Aquatic Phenomena 

•  Stream Hazards Information and Identification Handbook  

 

C. Training Workshops  

•  Training curriculum 

•  Training agenda   

 

D. Press and Media 

•  Program video  

•  Radio interview  

•  Newspaper articles 

 

E. Schools Program  

•   Program requirements 

•   List of participating schools 

•   Teacher questionnaire 

 

F. CSLAP Reports  

•   Lake monitoring reports from 2004 - 2008 

 

G. Evaluation Surveys  

• Annual survey  

• Cumulative survey  

 

H. Presentations 

•   Annual meeting presentations 

•   Outreach presentations 

•  Abstract from National Monitoring Conference 2006  

 

I.  Data Analysis Reports  

•   SUNY ESF Report and poster 

•   Monitoring Site Data Summary Sheets 

 

J. Water Quality Reports 

•  Water quality reports from 2003 – 2010 
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