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Description of Project

In 1999, after analyzing four communities’ contributing flows to the McNeilly Road trunk sewer may not be accurately proportionate with the existing sewer agreement Dormont Borough determined that the existing agreement required updating.  These communities, the City of Pittsburgh, Dormont Borough, the Township of Baldwin, and the Municipality of Mt. Lebanon, collectively applied for grant from the Wet Weather Demonstration Program in 1999, with Dormont Borough acting as the grant administrator and sponsor.  The Borough of Dormont applied for a grant to update the agreement from 3 Rivers Wet Weather Demonstration Program in 1999.  The overall goal of the grant was to update the existing sewershed agreement within the McNeilly Run Sewershed by developing a cost allocation for maintenance and repair tasks associated with the management of the trunk line.  The task of the engineers group was to determine the factors to be considered in the new agreement and to recommend the weighting of those factors in the shared agreement.  The final step was to be for the Solicitors to develop the revised agreement and set forth requirements, privileges and guidelines for the main sewer.

The McNeilly Run Trunk Sewer is a common sewer that is shared by the Township of Baldwin, the Borough of Dormont, the Municipality of Mt. Lebanon, and the City of Pittsburgh. The sewers of the City of Pittsburgh are leased and operated by the Pittsburgh Water & Sewer Authority. The Authority (PWSA) was the representative of the City of Pittsburgh in the grant process. The aforementioned communities’ engineers, elected officials and solicitors comprise the McNeilly Run Watershed Committee.  The trunk sewer is approximately 8,000 lineal feet of sanitary sewer pipe ranging from 15 to 22 inches in diameter.  The sewer was constructed by the City of Pittsburgh in 1929.  At the time of construction, an agreement was executed by all of the municipalities that the sewer serviced.  The original agreement was based upon three factors: area, population, and taxable valuation of 1926 respectively.  The agreement was drafted with the purpose of outlining the sharing of the construction, maintenance, and repair costs of the sewer. 

Since the adoption of the original agreement, the development of the communities and the corresponding population and sewage flow has changed significantly.  This has produced an unfair burden upon communities that are forced to pay a disproportionate share of maintenance and repair costs because no mechanism was worked into the original agreement for updating the agreement once development or population change occurred. 

The goal for the McNeilly Run Watershed Committee is to update and structure the existing agreement so that future revisions may be easily made to accurately reflect the changes that may occur in the community characteristics within the watershed.



Goals of the Project

The goals of the project were as follows:

1. Develop an inter-municipal agreement to equitably distribute maintenance, repair, and rehabilitation costs within the sewershed.

2. Determine which sewershed components to include and the relative weighting of each component.

3. Determine a mechanism to update the agreement, keep it current, and responsive to changing sewershed conditions.

4. Ensure the terms and conditions are acceptable to the solicitors, managers, and elected officials.

5. Document the process and make it applicable to other sewershed areas and other communities.

Tasks to Achieve the Goals of the Project

The tasks to achieve the goals of the project were as follows:

1. Create an engineers working group to develop and assess technical elements of the agreement.

2. Review and refine municipal sewer maps, sewershed delineations, and inch-miles of sewer.

3. Gather and verify service population data, including non-residential customers.

4. Collect and analyze water consumption data for residential and non-residential customers.

5. Collect and analyze wastewater flow data under both dry and wet weather conditions.

6. Recommend which sewershed components are best to include in the agreement.

7. Recommend the relative weighting of each component.

8. Recommend procedures for updating the agreement.

9. Present conclusions to solicitors and mangers.

10. Develop and implement revised agreement.

Project Process

The first step in the project was for the procurement of professional services as per the requirements of the grant.  Upon the procurement of professional services by each community, the Engineers Working Group was formed.  The Engineers Working Group consisted of the following parties:


Joan Blaustein, 3 Rivers Wet Weather Demonstration Program


Harry Geis, 3 Rivers Wet Weather Demonstration Program

Terry Meeneghan, P.E., Camp, Dresser & McKee

Glenn Jonnet, P.E., Pittsburgh Engineering Corp., Township of Baldwin

Ruthann L. Omer, P.E., The Gateway Engineers Inc., Borough of Dormont

Michael Skinner, E.I.T., The Gateway Engineers Inc., Borough of Dormont

Scott Rusmisel, P.E., The Gateway Engineers Inc., Municipality of Mt. Lebanon

Kenneth Orie, E.I.T., The Gateway Engineers Inc., Municipality of Mt. Lebanon

Greg Tutsock, Pittsburgh Water & Sewer Authority

Mike Lichte, P.E., Pittsburgh Water & Sewer Authority

Components of Proposed Agreement 

The Engineers Working Group determined that there were five components that should be analyzed to determine the cost sharing percentages to be used in the updated or revised agreement.  The components are as follows:

1. Land area

2. Service population

3. Inch-miles of sewer

4. Daily dry weather flow

5. Wet Weather Volume

In order to determine the land area that each community has within the sewershed boundaries, the Engineers Working Group utilized GIS mapping.  There were slight adjustments that had to be made to the data from the Allegheny County database to accurately reflect municipal boundaries and sanitary sewer locations.

1. Land area

After the GIS data was acceptable to all, the locations for the flow monitoring sites were determined by each municipal engineer for their respective community and reviewed by the Engineers Working Group.  The flow monitoring services were performed by 3 Rivers Wet Weather Demonstration Program and occurred from February of 2002 to October of 2002.  The flow monitoring data analysis was completed by Camp Dresser & McKee.  After field inspection and review of the sites chosen by the Engineers Group by 3 Rivers Wet Weather Demonstration Program it was determined that some sites were not suitable for metering.  Some of the sites required the use of calibrated weirs to measure the flow once a month due to the minimal flow conditions not being met to allow for electronic metering.  Baldwin Township required the use of calibrated weirs and the utilization of calculated proportions at all but one site.  

2. Service population

The service population for each community was derived by counting the housing units as shown in the GIS mapping of the communities. Once that was completed and verified by all in the group the 2000 census supplied the group with the multiplier needed to get a standard by which the population of the area was derived. It meant that if 200 residential units were counted then the number was multiplied by the average per unit population (i.e 2.7 people per house). It is understood the number may not reflect the actual number of people but it was felt that a standard that is easily applicable to all communities should be used. For the ease of standardization we determined that one residential unit would be classified as an Equivalent Dwelling Unit or EDU.   Each community also determined the commercial contribution with the use of water consumption figures. These values were then converted into EDU’s by dividing the consumption by 350 gallons per day.  Upon the finalization of the total EDU’s for each community, the density factor from the 2000 census was used to determine the final service population for each community.

3. Inch-miles of sewer

The inch-miles of sewer for each community were calculated by taking the total length of sewers in miles and multiplying that number by the diameter of the pipe in inches. These values were determined by researching the sanitary sewer records for each community.  The location of the trunk sewer unfairly weighted the inch mile value for each community where it was located. Therefore it was decided by the Working Group that the inch-miles for the trunk sewer was divided proportionally amongst the communities based on their service population percentages.  

4. Daily dry and wet weather flow

The flow data was collected for a period of 8 months at various sites. The data recorded approximately 21 rainfall events. The data was then QA/QC’d by CDM and presented to the Working Group. The group reviewed the data and had all questions answered by Terry Meeneghan of CDM.  The map reflecting accurate municipal boundaries, sewer locations, and flow monitoring locations can be found in Appendix 1.  The flow monitoring data is included in a CD attached to the inside back cover of this report.

The Engineers Working Group’s next task was to determine how to collectively include all of the above data into a format that would be acceptable to all and easily be transferred to other communities. 

Developing Basis for Agreement

Once all of the above factors had had the respective data collected, reviewed and accepted by all in the working group then it was on to determining the agreement cost sharing percentages.  Each engineer made recommendations to the group as to how they felt the components should be weighted.  Each community’s engineer had different reasons for their decision in the weighting of each factor. The Engineers Working Group analyzed the advantages and disadvantages of each of the five components to determine the weighting to be recommended to the managers and the solicitors.  For example, the PWSA felt that the weighting of the inch miles of sewer should be lower because it unfairly, in their opinion, penalized them for having a combined system. After some lengthy discussions, the group came to a consensus and presented their recommendations to the managers and the solicitors.  The results of the collected data can be found in Appendix 2.

The following are the advantages and disadvantages to be considered in each of the proposed agreement factors:

1. Land Area

The advantages of using the land area in the agreement are that each time the agreement would be updated, there would more than likely be no further data collection required and that the larger the land area per each municipality, the greater the share of their contribution.  

The disadvantage of land area is that it is usually constant; therefore, there is no incentive for maintaining, rehabilitating, or improving the collection systems.  There may be the case where a municipality or authority expands or annexes outside service areas.

2. Service Population

One advantage of the service population being implemented in the agreement is that, in this particular sewershed, sewer flow tends to be directly proportional to service population.  The more people that are served by the collection system, the more the municipality would contribute to the cost sharing agreement.  The other advantage is that as a municipality expands or contracts, their share would adjust accordingly.   

The disadvantages of the service population being implemented in the agreement are that the Census Bureau updates its data every ten years and data from an independent source such as the Census Bureau can be difficult to verify or dispute.  In addition, census population may not accurately account for industrial contribution or contributions from institutions such as schools.  The service population contribution for commercial institutions would have to be determined using current determination figures.

3. Inch Miles of Sewer

The Engineers Working Group determined that there are three advantages to the inch-miles of collector sewers being used in the agreement:

a. The first is that the quantity of sewer pipe is directly proportional to infiltration problems.  The McNeilly Road Trunk Sewer receives significant infiltration because it is adjacent to a stream channel while larger diameter sewers located away from the stream valley do not receive significant infiltration.  According to Metcalf and Eddy, Wastewater Engineering 3rd Ed., page 31:

“The sewers first built in a community usually follow the watercourses in the bottom of valleys, close to (and occasionally below) the bed of streams.  As a result, these old sewers may receive comparatively large quantities of groundwater whereas sewers built later at high elevations will receive relatively small quantities of groundwater.”
b. The second is that the more sewer pipe that is in the ground, the greater the potential for extraneous groundwater to enter the sewer system.

c. The third advantage is that as municipalities grow and expand, the sewer system and their cost sharing percentages would increase accordingly. As communities develop and expand their collection system, their share of apportioned cost would necessarily increase.

There are conversely four disadvantages to the use of inch-miles of collector sewer as determined by the Engineers Working Group:

a. The condition or location of the collector systems is not taken into account.  Each inch-mile of sewer is treated equally regardless of its ability to accept extraneous groundwater. 

b. There are no built in incentives to maintain or improve the collector system.  

c. The inch-miles should not change significantly as most of the usable land is already developed.  

d.
This tends to push cost to the Pittsburgh Water & Sewer Authority due to their combined sewer system. 

4. Dry Weather Flow 

There were three advantages to implementing the daily dry weather flow in the cost sharing agreement as determined by the Engineers Working Group:  

a. In this sewershed flow appears to be a direct reflection of service population, system usage, and size of the service area.

b. Flow is a direct reflection on the condition of the sewer system and the quantity of extraneous groundwater.  

c. Provides the incentive of improving the collector systems by removing extraneous groundwater thereby decreasing the costs to the municipality. 

There were four disadvantages to the daily dry weather flow being used in the agreement:  

a. Flow monitoring can be costly. 

b. Flow monitoring can be technically complicated.  All of the parties involved must agree on the means and methods employed.  

c.
Not every connection to the trunk sewer can be accurately monitored.  Flow from some municipalities will be more accurate and reliable than others.  

            d.  There is a potential to have the results challenged.

      e. 
There is a cost sharing disadvantage to those municipalities that have the need for more metering locations.  The cost for flow monitoring activities should be shared amongst the entire watershed group via the weighted cost sharing percentages.

5. Wet Weather Flow

The advantages to the total storm flow volume being used is the incentive to improve the collector systems to reduce extraneous flow and that municipalities are encouraged to quantify the success of their rehabilitation projects.  

The disadvantages are:

a.
That system modifications would be required to make monitoring more accurate and reliable and that data quality varies from site to site. The results could easily be challenged. 

b.
There is a cost sharing disadvantage to those municipalities that have the need for more metering locations.  The cost for flow monitoring activities should be shared amongst the entire watershed group via the weighted cost sharing percentages.

c.
Flow monitoring can be costly. 

d.
Flow monitoring can be technically complicated.  All of the parties involved must agree on the means and methods employed.  

Development of the Agreement

Following the development of the breakdown of the components of the proposed agreement, the Engineers provided them to the Solicitors to develop the proposed agreement.  
The Solicitors Working Group consisted of the following parties:

Tom McDermott, Baldwin Township

Tom Ayoob, Borough of Dormont

Jim Roberts, Municipality of Mt. Lebanon 


Robert Burns, Pittsburgh Water & Sewer Authority

Tom McDermott once again raised the issues that Glenn Jonnet expressed throughout the Engineering process on behalf of Baldwin Township at the Solicitors meetings.  
The first of those issues was Baldwin Township’s contention that the City of Pittsburgh had annexed land from Baldwin Township following the existing Agreement, which consisted of land area, population, and taxable valuation.  Their feeling was that Baldwin Township should not have been required to be responsible for their same percentage as per the original agreement as their land area and population had decreased since the annexation.  Following, the rehabilitation of the trunk sewer by PWSA prior to the meetings regarding the agreement, PWSA billed the other parties for their share of the cost under the existing Agreement.  Baldwin Township did not feel as though they should be responsible for full payment according to the existing cost sharing percentages. 
The second issue was that Baldwin Township felt that PWSA had combined sewers upstream of their separate sanitary sewer system causing Sanitary Sewer Overflows (SSO’s) in Baldwin Township.  This caused a stalemate as PWSA felt that their diversion structure limited the amount of contributing flow during heavy rain events and was not willing to accept responsibility for the SSO’s.

Finally, Baldwin Township proposed to eliminate all of the Engineer’s criteria for developing revised sharing percentages.  They instead proposed using only the water usage records from Pennsylvania American Water Company to determine the use by each Municipality.  They felt as though following the Consent Order task completion, that the sanitary sewers will be as close to pristine as possible eliminating the inherent benefits of improving the collector system, hence leaving a user’s fee as the basis for the Agreement.  They also felt that this would provide for a less costly method to revise the proposed Agreement in future years.  The remainder of the parties felt as though that is a narrow way to develop the agreement as there are too many factors involved in wet weather events to be ignored.  These include, but are not limited to groundwater infiltration into the private laterals, the possibility of foundation drains being connected to private sanitary sewer laterals, and benefits to future revisions to the Agreement for removal of I/I.
At this point in the process a stalemate caused the completion of the agreement to be projected to last beyond the lifetime of the grant funding this project.  
After some time passed after the stalemate was reached, the Engineer’s Working Group reconvened to discuss the cost sharing of the repair work to the trunk sewer as PWSA had entered into its Consent Order.  The group decided that the most economical way to determine the cost sharing breakdown was by water usage records.  It is assumed prior to gathering the records that they would most likely show a similar percentage breakdown as dry weather flow which nearly mimics the percentages arrived at previously.  The original cost sharing breakdown developed by the Engineers Working Group inherently built in incentives for completing I/I removal.  The Consent Orders for each municipality were signed after this original cost sharing breakdown was completed.  The feeling amongst the group was that the Consent Order forces the I/I removal and the costs associated with the original plan to develop the cost sharing breakdown were unnecessary as gathering water usage records is much more economical.

This process will remain open for future implementation should the parties come to an agreement with the use of water usage records.  We are hopeful that a modern cost sharing Agreement can be developed in the near future.
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