PAGE  

SMALL WASTEWATER SYSTEM PROFILE

September 2008
prepared for:

National Rural Water Association

2915 South 13th Street

Duncan, Oklahoma  73533
prepared by:

Kramer Environmental Management, Inc.

3041 Bradenbaugh Road

White Hall, Maryland  21161

Executive Summary

Kramer Environmental Management, Inc. (KEM) conducted a survey of National Rural Water Association (NRWA) member wastewater systems in order to gather information, build a profile of the characteristics of the typical NRWA member wastewater system and to create a web based database to house and share the information.  Information was collected from 133 systems and 166 communities in 17 states in the continental U.S.  Information collected includes:

· Name and address of plant

· Point of Contact

· Treatment or satellite system

· Type of treatment

· Number of connections

· Population served

· Sewer Rate

· Annual average flow

· Annual minimum flow

· Annual maximum flow

· Type of discharge(s) and percent of flow to each type; i.e. surface, injection, direct reuse, evaporation

· Presence of a capital improvement plan and content

· NPDES permit limits

· TMDL history for receiving water body

· Whether TMDL requirements are included in the capital improvement plan

· Census data on households, income, education, and community economic factors

A web based program is currently on NRWA servers containing the information in a Microsoft Sequel Server® database.  The program has both public and private pages allowing the public to view basic system information while protecting data integrity.  

The results indicate the typical NRWA wastewater system is either a lagoon or activated sludge system with 1,770 sewer connections, serves 5,277 people, has a monthly residential sewer rate of $21.53 and is likely not to have a capital improvement plan.

The TMDL program is poorly understood by many of the system personnel indicating a need for additional training.  Within the 17 states, 58 of the member systems are or will be impacted by a current, planned or proposed TMDL.  Of these 11 have or will institute upgrades to their systems to meet the restricted discharge limits necessitated by the TMDL.  The costs for these upgrades are projected to range from $50,000 to $15,000,000.  

Census data indicates the communities served by the wastewater systems have annual household incomes well below the national average, $33,225 vs. $41,994; respectively.  The data also indicates household income in rural and small communities consist of retirement or government assistance in greater proportions than national averages.  These factors would suggest the TMDL driven upgrades may represent a significant economic hardship on the communities served by the systems.  
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SMALL WASTEWATER SYSTEM PROFILE

1.0  INTRODUCTION

Kramer Environmental Management, Inc. (KEM) was tasked by the National Rural Water Association (NRWA) to gather system and census data on a representative number of member wastewater systems and the communities served by the systems.  The data, housed in a web based Sequel Server database, is intended to provide information necessary to develop a profile of the typical NRWA wastewater system member.  A second objective was to gauge the impacts of the current total maximum daily load (TMDL) regulations on the NRWA membership.  

2.0  BACKGROUND

As part of their member services, NRWA periodically develops white papers on a variety of topics important to its membership.  NRWA completed its first white paper on wastewater issues entitled, The Impact of Clean Water Act Regulations on Small and Rural Wastewater Systems, May 24, 2007.  This first paper identified the major regulations under the Clean Water Act that impact wastewater systems.  Of these TMDL’s are of particular concern due to their potential requirements for costly upgrades.  NRWA, through a potential second wastewater oriented white paper, has indicated a willingness to examine in greater depth issues associated with the TMDL concept and their impacts on their membership.  In preparation for a second potential white paper, NRWA sought to gather data to determine basic characteristics of small wastewater utilities particularly those within their membership as well as preliminary TMDL data.  

3.0  METHODOLOGY

The data gathering effort involved contacting a representative number of wastewater systems within the NRWA membership.  Representation was determined both by the number of systems included in the survey and geographic distribution across the continental U.S.  The continental U.S. was divided into thirds; east, central and west with the divisions approximately occurring at the Mississippi/Ohio River and a line drawn from the Montana/North Dakota border southward to the New Mexico/Texas border.  Each third was further subdivided into north, central and south, see Figure 1.   The goal was to gather information from a minimum of 90 systems up to a maximum of 180 systems spread amongst the geographic divisions.  Eighteen states, two within each of the nine geographic areas, were selected and within those 10 systems were identified by the respective state rural water association as likely participants.  The state rural water association in most cases contacted the 10 systems in advance of the survey to gain their support.    

Figure 1:  Geographic Divisions
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The data collected included:

· Name and address of plant

· Point of Contact

· Treatment or satellite system

· Type of treatment

· Number of connections

· Population served

· Sewer Rate

· Annual average flow

· Annual minimum flow

· Annual maximum flow

· Type of discharge(s) and percent of flow to each type; i.e. surface, injection, direct reuse, evaporation

· Presence of a capital improvement plan and content

· NPDES permit limits

· TMDL history for receiving water body

· Whether TMDL requirements are included in the capital improvement plan

· Census data on households, income, education, and community economic factors

Data was collected via phone survey with the point of contact for the wastewater systems and a combination of internet research and phone calls for the permit, TMDL and census data.  A database was built to house the data first using Microsoft Access®.  The Access® database allows a single user to enter data but a goal of this project is to have a web based database that multiple users can access simultaneously.  Access® does not provide such capability so a web based interface was developed using Microsoft Sequel Server® which will allow multiple users to access the data simultaneously.  

3.1  Sequel Server Database

A goal of this project is to have the data housed in a web based format so that state association and system personnel can access and utilize the data.  During the collection of the data there was keen interest in having access to the data particularly rate data as systems feel they are sometimes in the dark with respect to a reasonable rate structure.   A number of people expressed that having representative data within their state and surrounding states would be helpful when making rate decisions.  Housing the data on an NRWA server and having it accessible from the NRWA web page will aid in this goal. 

A second goal is not to have this data become stagnant.  Having a web based interface will allow state associations to enter data for their member systems into the database keeping the data current and relative.  Each state association would have to decide how and when they would enter the data.  

3.1.1 Public Page

To allow both of these goals to come to fruition, a Sequel Server® database with web interface (hereafter referred to as the Program) has been developed.  The Program will contain public and password protected information.  The public side of the Program will allow systems to access limited data for their state or all states.  Several report queries are available to sort the data.  The initial report queries shown here as screen shots are:

· System Information Data 

· Containing

· Median and average sewer rates (variable rate structures were normalized to a 7,500 gallon per month residential rate)

· Median and average population served

· Average flow rate.  

Figure 2:  Public Information - System Information  

· TMDL Report

· Containing

· Number of NRWA member systems impacted by TMDLs

· Cost impact range of TMDLs on systems by state

Figure 3:  Public Information -TMDL Summary

· Census Information Report

· Containing information about the community served by the member system on

· Median income levels

· Employment/Unemployment percentages

· Percent of households with employment income vs non-employment income; i.e. retirement or government assistance

Figure 4:  Public Information - Census Data

· System List Report

· Containing

· System contact information

· Population served

· Number of sewer connections

· Type of wastewater treatment plant

Figure 5:  Public Information - List of Systems

3.1.2 Private Page

The public page will only allow viewing of the data.  Data entry and edits are not allowed in order to protect data integrity.  To enter or edit data, a password will be required.  Passwords will be restricted to state associations and administered by NRWA.  It is envisioned that the states will enter additional data for their member systems so as to continue to build the data set and maintain the data.  As new data is added, the program automatically adds the data to the standard report queries on the public page.  Adding additional data will build a more robust system with greater statistical reliability.  

To demonstrate the information available on the private page, Washington is used here as an example.  If Evergreen Rural Water logged into the database, the list of Washington systems would appear.  To add a new system the user simply types in the name of the system in the “Add New System” box.  To view or edit existing system information, the user clicks on the “Click to Edit System” link.  

Figure 6:  Private Page - Washington State System List

Clicking on the Newport link finds the following information:

Figure 7:  Private Page - Newport Washington Data

The user is able to enter or view the various information contained in the database.  Information is again automatically saved and all report queries updated. Drilling down provides a significant amount of information about the wastewater system, sewer rates, permit conditions and community census data.  The following screen shots demonstrate the type of information for the Newport, Washington system.  

Figure 8:  Private Page - Newport Flow and Discharge Data

Figure 9:  Private Page - Newport Sewer Rate Information

Sewer rates are highly variable including flat monthly rates, variable rates based on amount of water used, size of water meter, and other factors.  In order to compare rates across all systems in all states, the residential rate was normalized to a flat monthly rate of 7,500 gallons for purposes of generating the reports in the public page.  In the password protected information, the actual rate structures for each system are shown.  For rate evaluation studies, the state rural water association will want to provide the complete rate information to their members so as to provide a full understanding how each community sets their rates.  

Applicable TMDL data and information about the system’s capital improvement plan (if existing) are shown on subsequent screens.  The capital improvement plan will show the cost for planned upgrades including whether the impacts of current or future TMDLs are included and expected costs.  This should prove helpful when working with systems to insure major expenditures are not being overlooked.  In the case of Newport there is no capital improvement plan.  TMDL’s are only in the proposed stage for temperature and dissolved oxygen.  

Following TMDL and capital improvement plan information, the user will find the National Pollutant Discharge Elimination System (NPDES) permit information.  Each permit parameter is shown along with corresponding loading and concentration limits.  

Figure 10:  Private Page - Newport Washington NPDES Limits

Finally census data for the community is included that shows a variety of information from the U.S. Census Bureau.  The data can be used to gauge the impact of rate increases and capital improvements upon the financial resources of the community.  

Figure 11:  Private Page - Newport Washington Census Data

4.0  RESULTS

Eighteen state rural water associations agreed to participate in the survey.  Only one of the 18 ultimately did not provide any data.  The 17 state associations in Table 1 provided a list of systems to contact.  A total of 166 system contacts were provided and contacted. System data was ultimately collected for 133 systems and census data for all 166 communities.  

Table 1:  States Participating in Survey

	New Hampshire
	Georgia
	Texas
	Nevada

	Connecticut
	Wisconsin
	Mississippi
	New Mexico

	Pennsylvania
	North Dakota
	Montana
	

	Kentucky
	Nebraska
	Washington
	

	North Carolina
	Missouri
	Utah
	


4.1  Rural System Profile

The survey indicated there is wide variation in the typical rural wastewater system across the continental U.S.  Table 2 shows what might be considered a typical rural wastewater system.  The survey indicates the typical rural wastewater plant is either a lagoon or activated sludge treatment plant, has 1,770 connections, serves 5,277 people, charges $21.53/month for sewer service, and is likely not to have a capital improvement plan.  

Table 2:  System Parameters

	Parameter
	Mean
	Low Value
	High Value
	Median

	Number of Connections
	1,770
	50
	50,000
	800

	Population Served
	5,277
	150
	190,000
	1,500

	Monthly Sewer Rate
	$21.53
	$4.25
	$71.63
	$19.00

	Annual daily flow
	0.5732 mgd
	0.006 mgd
	12.1 mgd
	0.25 mgd


Treatment types also vary but the predominant types are lagoons, activated sludge and oxidation ditches. Collectively these three make up 80% of the system types. 

Table 3:  Treatment Types

	Treatment Type
	Number
	Percent of Total

	Lagoon
	42
	30.9

	Activated Sludge
	40
	29.4

	Oxidation Ditch
	27
	19.9

	SBR (sequencing batch reactor)
	9
	6.6

	Trickling Filter
	7
	5.1

	RBC (rotating biological contactor)
	3
	2.2

	MBR (membrane biological reactor)
	2
	1.5

	Others
	6
	4.4


Capital improvement plans are an indicator of whether a system is being well managed.  The presence of a capital plan indicates system management is looking to the future to determine potential impacts to system operations and planning accordingly.  Survey data indicates 44% of the systems had some form of written capital improvement plan.  The elements of the plans varied from expansion of the plant and/or collection system to accommodate growth, to upgrades to meet regulatory drivers or to address inflow and infiltration (I&I) issues.  

Table 4:  Capital Improvement Plans

	Presence of Written Plan
	Number
	Percent of Total

	Yes
	58
	44

	No
	66
	50

	Unknown
	9
	7


4.2  TMDL Impacts

Systems reported that recent or proposed TMDLs are impacting 11 systems.  Interestingly, the state environmental agencies did not always report the same information as the systems indicating possible misunderstanding of the TMDL program or of the survey questions.  The TMDL allocations from which NPDES permit limits were drawn for these 11 systems have resulted or will result in reductions in the amount of allowed pollutant discharges.  The ramifications for the plants were upgrades to meet the tighter permit limits.  Ten of the 11 upgrades are for nutrient removal either nitrogen, phosphorous or both.  One system in Washington installed an effluent chiller to cool their effluent due to temperature requirements for salmon and other cold water fish.  Chama, New Mexico is in the preliminary design phase of a new plant to remove phosphorous and aluminum from their discharge.  According to the system point of contact, the aluminum is naturally occurring from area geology and hence uncontrollable.  Preliminary cost estimates for the upgrade are $14,000,000; the system serves a population of 1,500 of which 62% receive some type of governmental assistance or retirement income.  Monetary impacts for the 11 systems range from $50,000 to a high of $15,000,000 with an average of $5,900,000.  

The City of Port Wentworth, Georgia reported it is unable to construct a planned sequencing batch reactor (SBR) plant due to an inability to obtain any discharge allocation as a result of a current TMDL.  Port Wentworth discharges their sewer to a Weyerhaeuser facility which, according to Port Wentworth officials, operates an overloaded and failing lagoon system.  The SBR would replace the lagoon system and greatly improve the discharge quality to the Savannah River.  

In New Mexico, the City of Mora is negotiating with the State of New Mexico over proposed discharge limits based on a TMDL on the Mora River for nitrogen and phosphorous.  The manner in which the state has constructed the TMDL and allocated loadings to the river is such that the Mora NPDES permit contains a proposed nitrogen limit of 0.029 mg/L and a proposed phosphorous limit of 0.03 mg/L.  According to city officials the state has admitted there is no technology available that will meet these limits but the state is moving forward with the permit.   

Of the 133 systems contacted, 58 are facing a current, proposed or planned TMDL that has the potential to alter their NPDES permit limits.  For the purpose of this report, a proposed TMDL is one that is in draft form while a planned TMDL is not yet in draft form but is needed based upon an impaired water designation.  Most system personnel in this survey were unaware or had only a marginal familiarity of the TMDL regulations.  Based on the survey results, there appears to be pockets of knowledge about the TMDL regulations.  These pockets include the Northeast, New Mexico, and western Washington.  Individual plants that had current direct impacts due to a TMDL were aware of the regulations but there is a substantial lack of knowledge in most areas of the country.  The reason for this is uncertain but possibly due to greater emphasis by state regulatory agencies in these areas.

System and community data for the 11 systems that have completed upgrades or are planning  upgrades due to a TMDL are contained in Table 5.  

Table 5:  TMDL Impacts

	Facility
	TMDL Inspired Impact
	Cost ($ x 1000)
	Population
	Monthly Sewer Rate
	Median Annual Household Income
	Income from retirement or Gov’t assistance (% of pop)
	Emp Rate
	Unemp Rate

	Putnam WPCF, Putnam, CT
	Long Island Sound TMDL forcing upgrades to remove nitrogen and phosphorous
	$15,000
	8,939
	$13.33
	$42,912
	58.5
	64.4
	3

	Chama WWTP, Chama, NM
	Upgrade to remove phosphorous and aluminum
	Estimate $14,000
	1,199
	$18.40
	$30,513
	62
	56.8
	8.2

	Dillsburg Area Authority, Dillsburg, PA
	Chesapeake Bay agreement forcing nutrient removal
	$11,000
	5,500
	$46.50
	$37,530
	52.5
	68.5
	0.9

	Big Fork WWT, Big Fork, MT
	Upgrading to MBR to meet nutrient removal requirements
	$10,000
	2,500
	$38.25
	$35,080
	62.6
	53.3
	3.6

	Hyrum WWTP, Hyrum, UT
	Upgraded plant in 2004 to meet phosphorous TMDL limits
	$5,500
	7,000
	$28.00
	$43,891
	37.5
	69.8
	3.8

	Mora WWTP, Mora, NM
	Plant requires upgrade to meet nitrogen and phosphorous limits
	$5,000
	1,390
	$17.00
	$21,277
	66.5
	46.2
	7.1

	City of Hahira, Hahira, GA
	State will not grant additional allocation to discharge to river.  Need to acquire 100 acres for spray irrigation
	$1,900
	2,800
	$35.18
	$27,946
	55.6
	61.1
	3.8

	Winchester WWTP, Winchester NH
	Three phase upgrade.  Phases 1 and 2 are modernization, Phase 3 is for phosphorous removal to meet TMDL requirement
	Phases 1 and 2 - $4,000

Phase 3 - $1,300
	1,500
	$54.00
	$40,197
	55.4
	64
	4.5

	Aztec WWTP, Aztec, NM
	$2.5 million planned expansion halted at bid process due to state requirement to meet TMDL nutrient limits
	4 year project delay cost is not expected at $6,500 of which $1,000 is for nutrient removal
	6,378
	$33.50
	$33,110
	46.6
	55.2
	4.3

	Plymouth WWTP, Plymouth, NH
	Plant modernization includes phosphorous removal to meet TMDL 
	$150
	6,000
	$71.25
	$39,694
	47.2
	62.3
	6

	McCleary WWTP, McCleary, WA
	2005 upgrade included effluent chiller to meet TMDL temperature restrictions
	$50
	1,550
	$63.50
	$30,769
	67.2
	48.9
	4.6


4.3  Census Data

Census date was gathered from the U.S. Census Bureau from the 2000 census database; the most recent available census information. The name of the community was identified in the census database where possible.  Zip codes and/or county names were used to positively identify the community in the case of multiple names or when the community name did not appear in the database.  Census information shows the average annual income for the communities surveyed in 2000 was $33,225 and the average household was 2.49 persons.  As a comparison, the average annual income for the U.S. as a whole for the same period was $41,994.  Other relevant data is contained in Tables 6 and 7.  

Table 6:  2000 Census Data:  Educational Attainment  

	
	Less than HS
	High School
	Bachelors Degree 
	Masters Degree or Above

	Average %
	28.5
	43.7
	17.2
	10.6

	National Average %
	19.6
	80.4
	15.5
	8.9


Table 7:  2000 Census Data:  Income and Employment

	
	Income from Wages
	Income from Social Security Supplemental
	Retirement Income
	Employed
	Unemployed

	Average %
	74.53
	42.25
	18.1
	57.13
	3.5

	National Average %
	80.5
	33.5
	16.7
	59.7
	3.7


5.0  CONCLUSION
The survey gathered data on 166 communities and 133 small wastewater treatment plants in 17 states.  The communities served by these wastewater systems generally have annual incomes below the national average, have high school completion rates below the national average but college graduation rates slightly above the national average.  Employment rates approximate national averages but income sources are skewed to less income from wages and more from government assistance and retirement than the national averages.  This would indicate a greater number of the population in these communities are on fixed incomes.  

The plants serving these communities are predominated by lagoon and activated sludge treatment plants.  Looking at the mean of several data elements would lead us to believe that the average plant has 1,770 connections, serves 5,277 people, charges $21.53/month for sewer service, and is likely not to have a capital improvement plan.  Median values for these data sets indicate the typical plant has 800 connections, serves 1,500 people and charges $19.00/month for sewer service.  Both the mean and median sewer rates in the survey are below reported national averages.  According to the Rural Utility Service of the USDA, the national average monthly sewer rate for their borrowers is $38/month.   

TMDL regulations are poorly understood by many of the small systems in the survey.  Data gathered from state agencies in the 17 states participating in the survey indicates that 58 of the systems are or will be impacted by a TMDL.  Of these 11 have completed or are planning upgrades to meet the TMDL imposed limits.  The financial impacts to these communities, all but one of which have annual incomes below the national average, range from $50,000 to $15,000,000.   The cost impacts of TMDL driven impacts are likely to be economically significant on the communities served by the systems.  








