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� ����� ����
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�������� ������ �������������������� ��� ������ �, � ��  �$ �! ��� �- �� ���� 
�  �#� � ��., $ � /��� ��� �����

����
��
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���� �������� ����� �� ����
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���� ���������+ ����� ���
� ����� �� ����! ���+ ���� ��� �� ������������ ���������������� ����� 
�� �
�� �

��� ��� ��� ��������� ���� ����� ����� ���� ��������� ���������  �
��� ��� ���������������� ��������4 - 5 ����� �
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�� �� ��
� ����� �
����������� � �� � �� �
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�����
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�
��� ��� �� ��������� ��� ����6 �� � ������������ �
�����
� � ��������� �� �� ���
������������������
��
 �����

��������� 
� �! �������! ���������� ��� ���������
� �������� 
� ����������7�� ����(���� �� ��6 �� � ������� � �� ��

��� �������  �����������7�� �� � ���� ������� �� � 
� �
��
��� ����� �� ��
������� �
��� �� � ��
��� ���� � ���� ������ ��

�
������0 1��8������� �� ������
����+ �� 
���� �0 98�3 3 �&�0 �3 �3 3 ������ �� ���������
� ) �������� ������
� ��

��� � �������� �
����! ��������� ����� �� �� �:�������
����� � ��
��������

�

#� ����� �����
���� 
����
� ���������� �
����! ���� ���� �� ��� ��� �
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����

���
�� �� ��� 
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   Project Element 
 
��� 	�! � ���� �
��! ����� �	��� � ����$ < 6 �

1�� 6 �� � = < 	��6 �
� � �� ��> �� ����
���� �5 ����� ��

9�� 	�! � ���6 �����	��� � �6 �����
�����$ < 6 �

��� ����� �6 �����	��� � �

��� ����� �6 ����� �� 
�� �$ ����� �

8�� > �� ������6 �����	��� � �

?�� 	�! � ���6 �����	��� � �'������

2�� > �� ������� �� 
��$ ����� �

��� 	�! � ���6 � 	�6 ��� ������$ < 6 �

�3 �� 	�! � ���6 �� � = < 	��(�����
���� �

���� 6 �� � = < 	����
�� �5 ����� ��

�1�� (� �����������> �� ����� ���� ���� ��

�9�� '������> �� ����� ���� ���� ��

���� 6 �� � = < 	��> ����� ��

���� ����� �> �� ����� ���� �

�8�� > �� ������> �� ����� ���� �

�?�� '������4 ���
��� ��6 ��� �� 
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$ ���� ! ���13 3 ��

@
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�� �13 3 8�

@
� �
�� �13 3 8�

5 
����13 3 8�
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����13 3 8�

@�� ��13 3 8�

@��� �13 3 8�

	����� ! ���13 3 8�

4 � ��! ���13 3 8�

$ ���� ! ���13 3 8�

� �! ��
�� �13 3 ?�

5 
����13 3 ?�

(�����13 3 ?�
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� �13 3 ?�

@�� ��13 3 ?�

(������13 3 2�
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�� �� ����������������, � ��  �$ �! ��� �- �� ���� 
�  �#� � ��., $ - � / ����

��� � �� �� 
� ��
��! ����� � ���� � � ���
��� �� ��� ���� ���
! ����
���� � ��� ����
��� �� �� ��� ���� �+ ����� �� � 
����

���
�� �� ���
� ����� ��

�

���� �������� ��� ���� ���� � � ��� ��� ����� �� ���� > ��� � ��� � ���� 
� � ��
�� 
� � � ��������� �
��
���� � ��� ����

�+ ����� �� ��� � ����� �� 
�� ���� �
� �����  � ����� � ! ���� ������ �� 
� � � ������� �����
���� � ��) ����� �� �� � 
� � �

�
��
����������
! ����
���� ���������+ ����� ���
� ����� �
� � �������� ����� ���� ����
�� �� ��
� ����� ����������� � �

� ��������� ������� � �� � 
���� ����
��� ����
� � ����������� ��� ���� ��� � ����
��� ����
�������������*����� �&

���� �� 
�������
�� �� ��� ��� ���

�

> �� ����� ��� ��� ����� ������+ ����� �����
�� �� ���
� ����� ����� ����� ����
! ������� ����������� �&���� �� 
����

���
�� �� ��� ��� ������������������������
� ����� � ��������� ��� � �� ����
���� ���������
���� ���) ����� �� ���

���
��� ������ ���� ��� ���� �! � &���� �� ����������
� ����� ����
�����
! ����� ��� �����������
���
� � ������������ ��

���� � �+ ������� � �
�� �������� �� ���� � � �
��� ��� �������� � ��������� � ! 
��� � �� � ���� � � �� ��� ����� ��

���� � ��
�� ���������� � �� �� �� ����
��
���
� � ���� ���
�� ���������&���� ��� ����� �� ���
���������
�� �� ��

�
� ����� ����

�

� ������ ���������� � �� �� �� ����� � ��� ��
� � �
� 
�� ������������+ ����� ��� 
����� �����! ����� ��� ���� ��������
���

�
� ��������� � ������ 
���� ��� ��� ���� � 
���� �� ���� � � ���� ! �� �
��
��� � 
�� 
� �
���� � 
��� �� ��� ���� � 
����

���
�� �� ���
� ����� ��
��! ��� �
� � ������ ��

�

����� ������� �� � ��� ��� 
� ! ����� ������� � ��� ���� �������*�� � 
���� ���
�� �� �� �� ����  � 
� � �
��
���� � ���

�+ ����� ����� � ����� ��
� � �
������ ���������� ��
� � ��������� ������
���� ���) ����� �� ������������� � ����� �

�
��
���� ���� �� �� 
����� 
����� 
� � � ����� ��� 
� ����� ����� 
���� �� � ��� �� �� 
� 13 � � �
�� ������ �&� �����
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	�
�������;�� � 
���� � ��" �� 6 �
� �� � 
�����
! ������ � �� ��2�?�� ��� � �� �� ! �� � � ���������� 0 �� 3 3 3 ��
���

� ���� 
������ � ���� ���� ��� ����� ���� �� � (� ��� ��
� �� ���
��� �� 0 19 �11� � �� �� ��� 	�
� � 
�� � ������� 
� � �

���� ���> �� �
� � ��������
��� �4 �������

�

������
� ��� 
����� ������ ��� ��2�2�
� � �� 
����� 
������������� ����������! ��� ���#� �����! ���� � �� � �����

� 
���� � 
�� ���� � ���� � ��
��� � ���� ����� " ��� �� 
� � � ������ � 
�� ��� � ������� ���� � �� � ��� ���� � ���� �� ���� �

�� ���
��� ������ ��� �� ���3 ���� ����� ������������ �
����� 
����� 
���� ���
��� ����� ��� �
���
���
����� ���� �! ���

�� ����� �
�� ������ ���� ���� �� 
��
� ����� ��

�

���������� 
���� ���� � � ��� � ���� ��� �� � ���� ! ���
� � ����� 
�� � ����� � ���� � ������ � �� ���13 �� ����������� 
��

� ������ ������� ��� �! � �����
�������� ����� �
� � ��� ���9� ����� ���� ���� ���� ������ ��
���� ��

�

#� � ���� � ��� 
���
��� � ��
�� ����� ��� � � ������ � � ����� 
�� �
� ��'�� � ��� �� � ���� � �
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4.0 EVALUATION OF EXISTING CONDITIONS 
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4.1 River Intake 
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Diversion Structure at Raw Water Intake 
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Intake Chamber (On Right) 
 

 
4.2 Raw Water Pumping 
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Raw Water Pumps and Piping 

 
4.3 Mixing Chambers 
�

�����
� �� 
������� �����
� ������ 
������ ��������� ��.1/�� �+ �� ����
� ! �������
��� �� ����� �����

���
�� �� ��! ���� �� ������$ ������������ 
� � ������ ���� ���� ���� ��
� � ���� ��������� �� �+ �����������

� �+ �� �� ��
� ! ���� 
��� � ���� ��
�
� �������� � ��� 
� ���� ���
���� � ! 
��� �� � ���� �������� ��� ����

� �+ �� �� ��
� ! ���� ��� ��� ����� �� 
� � �
� �� ��� � �+ �� �� ���� ��
���
� �� ���� ��
��� 
� � � ��� ���� �

�
����� ���� � �
���� ���� ��
�� �
� � ��! ��) ��� ��� � ! �� ��� ��� � �
� ��� �� �� �
���� � 
� � � �����
���� ���

< 
�����
� ! ������
����+ �� 
���� ��1*��) �
���
� � ���*�� ����� ����
����� ������� 3 23 ��
���� ��

�
���� � > �� ! �� ��  � ���� ��
� ! ���� ����� �� �1� � �� ����� ��� ���� ���
���� � ��� �� 
�� ���� �
� ����� *��

���� ����� ��
�
� ��� ������3 �5 , $ �������� �+ �� ����
� ! �����
� �! ������
��� ��� �
��
�
��������
�

������� ��� �����
���� �� � �� � ��
� ��� �� 
��� ��������  � ����
��� �� ������ � ��� �
� � ����� �� ����



�����������	�
��������

� 
�������
�� �� ��� 
� ����� �

��

� ������ � ����
���� 
�� � �� ��� � ���� �������� ������ ��� � �����: ��� ���� ��
� ! ���� �� � 
� �������

��� �����
���� ���5 �+ �� �����
� ��� ������� ��� �������! 
��� ��� ����
�� ��� �� ��
� � ������ ���� �+ ����� �

�
��� ! 
��� �� � ���� � ���� �� ���� ���� ������ � �+ ���� 
��� ���
��� � �� � ���� ����
��� �� ������ ��� ����

���� ��
�� ���� � ���� � � ���� ��
���� �+ ��� � �� �� � �� � � �������� ���� ������ ��� ���� 
� ��
�� � �+ �����

> �
���
� �� .���� 
��� �� �� � ����
��/� 
� � � ��� � ���� � �
�! �� � 
��� ��� � ��� ���� ������ � �+ �� ��

��
� ! ���� > ������ �� ��� 
���� �� 7�� ��� � �� ��� ���� ��� �� � ����
���� ��� �� ������ ��� ���� � �+ �� ��

��
� ! �����

�

����������� ��
����  ������ ��� �+ �� ��� ��� �� ��������������
���
� ��� ��������� ����� �������� �� �

�� � ���� ������ �� ���
�� �� �� ��������� � ���� � �+ �� �� ��
� ! ���� ������ � ! �� ������ �� � ! � � ������� 
�

� ���
� ��
�� � �+ ��� ��� 
� �
����� �� &��� �� ��
��� � � �+ ���� � ���� �+ ����� �� � �+ ��� ����� � ��� 
���� 
�

��� ��
� � ���� ��������� �
� � ����� ����� ���
���� �
��
! �������� ���� ������������ �+ �� ��! 
��� ��� ��

� �������� ����� �� � 
� � � �����+ �
� ���� ��
�
� ��� ������������*�����7�� ��� ��������� �� 
� � ���

�

4.4 Coagulation (Sedimentation) Basin 
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Top of Sedimentation Basin 
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Deterioration of Sedimentation Basin Concrete 
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Filters on Operating Floor 
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Filter Control Consoles 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Backwash Storage Tank 
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Filter Flow Meter 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Filter Control Valve 
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4.6 Chemical Feed Equipment 
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Dry Chemical Hopper Loading Area 
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Bulk Coagulant Tanks 
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Dry Chemical Feeders
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Chlorine Gas Feed System 

 
4.7 Finished Water Clearwell 
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Chlorine Injection Point at Clearwell 

 
4.8 High Service Pumps 
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Fluoride Injection at Clearwell 

 
4.9 Wastewater Holding Tank 
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Wastewater Holding Tank (Background) 
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Vertical Turbine Pump 

 
4.10 Lagoons 
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Existing Lagoons 
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4.11 Plant Electrical/Control System 
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Electric Service Distribution 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Instrumentation/Chart Recorders 
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5.0 FUTURE REGULATORY IMPACTS 
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6.0 EVALUATION OF ALTERNATIVES 
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6.1.2 Treatment Building Exterior Renovations 
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6.1.3 Treatment Building Interior Renovations 
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6.1.5 Flocculation 
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6.1.6 Sedimentation Basin Modifications/Additions 
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6.1.7 Submerged Membrane Filtration System 
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6.1.8 UV Disinfection 
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6.1.9 Clearwell Capacity 
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6.1.10 Chemical Feed Systems 
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6.1.11 Treatment Building Mechanical/Piping/Pumps/Flow Meters 
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6.1.12 Wastewater Holding Tank Renovations 
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6.1.13 Lagoons 
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6.1.14 Site Piping 
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6.1.15 Fencing 
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6.1.16 Paving 
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6.1.17 Electrical/Instrumentation 
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6.1.18 Emergency Generator 
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Table 1 - Alternative No. 1 
Renovation of Existing Water Treatment Facility 

 
Construction Cost Estimate 

 
 Project Element Estimated Cost 

1 Bonds/insurance/permits $50,000 
2 General conditions $110,000 
3 Mobilization/demobilization $20,000 
4 Site excavation/erosion control $75,000 
5 Treatment Building exterior renovations $175,000 
6 Treatment Building interior renovations $275,000 
7 Treatment Building submerged membrane filtration systems $1,500,000 
8 Treatment Building laboratory renovations $30,000 
9 Treatment Building UV system (alternate bid item) $100,000 

10 Treatment Building chemical feed system renovations $125,000 
11 Treatment Building mechanical/piping/pumps/flow meters $250,000 
12 Treatment Building additional clearwell capacity $250,000 
13 Sedimentation basin modifications/additions  $180,000 
14 Sedimentation basin sludge collectors/weirs $150,000 
15 Flocculation Basin & Mixer $50,000 
16 River intake structure/building $80,000 
17 River intake screens/pumps $70,000 
18 Wastewater tank pump/piping replacement $30,000 
19 Site piping $70,000 
20 Fencing $35,000 
21 Paving $50,000 
22 Electrical/instrumentation $270,000 
23 Emergency generator $80,000 
24 Demolition $25,000 

 Total Estimated Construction Cost: $4,050,000 
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Table 2 - Alternative No. 1 
Renovation of Existing Water Treatment Facility 

 
Project Cost Estimate 

 
 Project Element Estimated Cost 

1 Administration Costs $10,000 
2 Legal Fees $30,000 
3 Financial (Accounting) Costs $5,000 
4 Interest During Construction $15,000 
5 Engineering Fees $800,000 
6 Permits $10,000 
7 Land $0 
8 Construction Cost $4,050,000 
9 Contingency $300,000 

10 Other $60,000 
 Total Estimated Project Cost: $5,280,000 
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6.2 Construction of New Facility 
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6.2.1 River Intake/Pumping Station 
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6.2.2 New Treatment Building 
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6.2.3 Rapid Mixing 
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6.2.6 Membrane Filtration 
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6.2.7 UV Disinfection  
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6.2.8 Clearwell/Disinfection  
�
� (�� �� ���� � ���� �! 
����� �� ��
�� ����� ����! ����� ����� ��� �! �� �
�������� �� ����
�� �� ��

! ���� �� ���������� ��� ���� ��� ���� ���� �
� ����� ��������� ��
�� ���������� �! ����:�� ����

����� ��
� �) �
������ �
� ����� ��
������� ������ ����������
� ���
�
� ��� ��������5 , $ ��

�

6.2.9 Chemical Feed Systems 
�
� ���� � �� � ���
�� �� �� �
� ����� � � ���� �
�� � �� � ���� ��
�� ���� � �� ���� �� �� � ��� �� ��

�������� � �
� " � � � ������ �� ��� �� � ���� ��
�� ����
��� 
��
�� 
� � � 
���� �
��� � �
���� �


� � ��
� � ��� ���) ���� �� ����	� ���� ��� ����! ������� �� ��������
����� ����� 
� �
� 
���



�����������	�
��������

� 
�������
�� �� ��� 
� ����� �

9��


��
����&�+ �� 
� � ���
���
� � �
� ��  �
� � ����� � ���������
���
����  ��
����� ���� 
�����

�C � 
� 7���� �� � � ��� � ���� � �
�! ��  � ������� � � ������� �� 
� � � ��������� � �� ��! �������

	�
��� ���� �� 
�� ���� � �) ���� �� �� � ���� ! �� ����� �� � 
� � � ���� �� ���� �� ������ � ! ��

��:�� �����
� � ����� 
�����
� �� ���� �
���
��� �
� ��� ���
���
���� ��

�

6.2.10 Wastewater Holding Tank Renovations 
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6.2.11 Lagoons 
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6.2.12 Site Piping 
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6.2.13 Fencing 
 
� ����� �� ����
�� �� ���
� ����� ������������ �! ����� ��� �� ����
� �2;��������
�� &��� " ���� ���

� ����
�! 
�! �� �� ���������������� ���������� ���������������(� �) �
����
���������� �! ��

����� �� �
���������� ��
� � ���
���� ��
� � ���
� � �
�������� �
" ������� ������

�



�����������	�
��������

� 
�������
�� �� ��� 
� ����� �

98�

6.2.14 Paving 
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6.2.15 Electrical/Instrumentation  
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6.2.16 Emergency Generator 
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Table 3 - Alternative No. 2 
Construction of New Treatment Facility 

 
Construction Cost Estimate 

 
 Project Element Estimated Cost 

1 Bonds/insurance/permits $50,000 
2 General conditions $110,000 
3 Mobilization/demobilization $20,000 
4 Site excavation/erosion control $150,000 
5 Treatment Building foundation/concrete walls/slab $690,000 
6 Treatment Building Masonry $160,000 
7 Treatment Building steel, aluminum, FRP $80,000 
8 Treatment Building roof/siding/insulation/flooring/painting $260,000 
9 Treatment Building laboratory $40,000 

10 Treatment Building chemical feed systems $100,000 
11 Treatment Building membrane filtration systems $890,000 
12 Treatment Building UV system (alternate bid item) $100,000 
13 Treatment Building mechanical/piping/pumps/flow meters $430,000 
14 Sedimentation basin foundation/concrete $300,000 
15 Sedimentation basin sludge collectors/weirs $100,000 
16 River intake structure/building $80,000 
17 River intake screens/pumps $70,000 
18 Wastewater tank pump/piping replacement $30,000 
19 Site piping $220,000 
20 Fencing $60,000 
21 Paving $90,000 
22 Electrical/instrumentation $320,000 
23 Emergency generator $80,000 
24 Demolition $70,000 

 Total Estimated Project Cost: $4,500,000 
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Table 4 - Alternative No. 2 
Construction of New Treatment Facility 

 
Project Cost Estimate 

 
 Project Element Estimated Cost 

1 Administration Costs $10,000 
2 Legal Fees $30,000 
3 Financial (Accounting) Costs $5,000 
4 Interest During Construction $15,000 
5 Engineering Fees $720,000 
6 Permits $10,000 
7 Land $0 
8 Construction Cost $4,500,000 
9 Contingency $200,000 

10 Other $60,000 
 Total Estimated Project Cost: $5,550,000 
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6.3 Present Worth Analysis 
 

The following present worth analysis was prepared to allow comparison of the two 

alternatives.   

 
Table 5 - Present Worth Analysis of Selected Alternatives 

 

 

Alternative 1 
Renovate 

Existing Facility 
 

Alternative 2 
Construct 

New Facility 

Construction Cost $4,050,000 $4,500,000 

Construction Contingency $300,000 $200,000 

Project Costs (Engineering, Legal, Admin., Acct.) $930,000 $850,000 

Total Project Cost $5,280,000 $5,550,000 

Annual O&M Cost $820,000 $706,237 

Present Worth O&M $10,217,200 $8,799,713 

Total Present Worth $15,497,200 $14,349,713 

No. Residential Customers 1908 1908 

Present Worth per Customer $8,122 $7,521 
 
 

As shown by the table, the two alternatives have very similar project operational costs.  

The renovation of the existing facility has a slightly lower capital cost but a slightly 

higher O&M costs.  The present worth analysis shows the construction of a new facility 

to have a lower present worth cost but for all intensive purposes, the two alternatives 

should be considered to be equal.     
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7.0 FINANCIAL ANALYSIS 
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Table 6 - Alternative No. 1 

Renovation of Existing Water Treatment Facility 
Potential Funding Options and User Fees 

 
 PENNVEST 

(20 Year) 
PENNVEST 

(30 Year) 
Conventional 

Bond 
PENNVEST 
(30 Year w/ 

Grant) 
 

Interest Rate* 2.427 2.427 6 2.427 

Term (Yrs.) 20 30 30 30 

Total Estimated Capital Costs $5,280,000 $5,280,000 $5,280,000 $5,280,000 

Grant $0 $0 $0 $1,000,000 

Loan (Amount to be Financed) $5,280,000 $5,280,000 $5,280,000 $4,280,000 

Annual Debt Service $336,366 $249,817 $383,586 $202,503 

Annual Operation & Maintenance  Exp. $820,000 $820,000 $820,000 $820,000 

Annual Total Expenditures $1,156,366 $1,069,817 $1,203,586 $1,022,503 

Current Annual Revenue $680,676 $680,676 $680,676 $680,676 

Required Additional Revenue $475,690 $389,141 $522,910 $341,827 

Percent Increase 69.88% 57.17% 76.82% 50.22% 

Current Residential Rate** $25.64 $25.64 $25.64 $25.64 

Project Residential User Fee $43.56 $40.30 $45.34 $38.52 

 
*PENNVEST Interest Rate based on 1.387% for first five years and 2.774% for the remaining years 
**Based on average consumption of 5,000 gallons per month 
�
�
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Table 7 - Alternative No. 2 
Construct New Water Treatment Facility 

Potential Funding Options and User Fees 
 

 PENNVEST 
(20 Year) 

PENNVEST 
(30 Year) 

Conventional 
Bond 

PENNVEST 
(30 Year w/ 

Grant) 
 

Interest Rate* 2.427 2.427 6 2.427 

Term (Yrs.) 20 30 30 30 

Total Estimated Capital Costs $5,550,000 $5,550,000 $5,550,000 $5,550,000 

Grant $0 $0 $0 $1,000,000 

Loan (Amount to be Financed) $5,550,000 $5,550,000 $5,550,000 $4,550,000 

Annual Debt Service $353,566 $262,592 $403,201 $215,278 

Annual Operation & Maintenance  Exp. $706,237 $706,237 $706,237 $706,237 

Annual Total Expenditures $1,059,803 $968,829 $1,109,438 $921,515 

Current Annual Revenue $680,676 $680,676 $680,676 $680,676 

Required Additional Revenue $379,127 $288,153 $428,762 $240,839 

Percent Increase 55.70% 42.33% 62.99% 35.38% 

Current Residential Rate** $25.64 $25.64 $25.64 $25.64 

Project Residential User Fee $39.92 $36.49 $41.79 $34.71 

 
*PENNVEST Interest Rate based on 1.387% for first five years and 2.774% for the remaining years 
**Based on average consumption of 5,000 gallons per month 
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8.0 CONCLUSIONS 
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