


  

 

 

 

 

98 South Main Street, Suite 2, Waterbury, VT 05676 

Tel: 802.244.5051    

 

Offices in: MA, CT, NH, VT, NY, SC & FL 

 

westonandsampson.com 

March 24, 2020 

 

Ms. Gig Zboray - Selectboard Office Administrator 

Town of Whitingham 

2948 VT Route 100 

Jacksonville, Vermont 05342 

 

Re: 20-Year Evaluation and Preliminary Engineering Report 

 Wastewater Collection and Treatment Facilities 

 Town of Whitingham, VT 

 

Dear Gig: 

 

We have prepared this final version of the Preliminary Engineering Report (PER) that was prepared in 2019 and 

approved by the Vermont Agency of Natural Resources (ANR) in January 2020.  Also attached to this report is the 

approval letter from the ANR, which concurs with the findings of the PER and our subsequent conversations 

regarding the use of spare parts in lieu of process redundancy.  This will significantly reduce construction costs 

while maintaining effective treatment of wastewater for the villages of Whitingham and Jacksonville.  Additional 

managerial requirements were requested by the ANR as well, including updates to your Operations & Maintenance 

Emergency Response (OMER) plan and Operations & Maintenance (O&M) manual for each WWTF.  These items 

can be addressed as we move forward with final design of the recommended alternative. 

 

Our next step will be to engage with the Selectboard to discuss the findings of this report and determine what 

elements of our recommended alternative will be included in the final design of a project to be completed in 2021.  

We would be happy to attend a regularly scheduled Selectboard meeting or special meeting as needed in order 

to bring everyone up to speed and determine the best path forward. 

 

We appreciate the assistance Town staff have provided throughout this process and look forward to the next steps 

in the development of your project.  Please let us know when you are ready to have us meet with the Selectboard 

regarding a design scope.  

 

Sincerely, 

 

WESTON & SAMPSON ENGINEERS, INC. 

 

 

Michael A. Smith, PE 

Team Leader 

 

Cc: David DiCantio – Town of Whitingham 

 Lynnette Claudon, PE – Vermont ANR Water Investment Division 

 

Attachments: ANR Approval Letter 

  Preliminary Engineering Report (Final) 

 
 

\\wse03.local\WSE\Projects\VT\Whitingham VT\20-Year Evaluation\Preliminary Engineering Report\final report\Whitingham Final PER Trans Ltr 3-24-20.docx 
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EXECUTIVE SUMMARY 

 

Weston & Sampson, on behalf of the Town of Whitingham, conducted an evaluation of the Wastewater 

Treatment Facilities (WWTFs) in the villages of Whitingham and Jacksonville to satisfy the requirements 

of a 20-Year Evaluation and Preliminary Engineering Report (PER). This study was undertaken after an 

event in March 2018 where a piece of media from the Jacksonville Rotating Biological Contactor (RBC) 

broke off. The unit was repaired, but in response the State of Vermont Watershed Management Division 

required a comprehensive study be undertaken to ensure both facility’s continued operation for the 

future. 

 

Site investigations included a walk-through of both WWTFs and a selective evaluation of the collection 

systems. Based on this review, we found that the collection system was in generally good condition and 

that the treatment equipment, while aged beyond its design life, were adequate to meet the needs of 

the two service areas. 

 

As part of the PER portion of this report, alternative technologies were investigated to determine what 

the most effective and cost-efficient approach is for treating wastewater from the two villages. A 

Sequencing Batch Reactor (SBR), Moving Bed Biological Reactor (MBBR), and a combination 

RBC/cloth filter system were considered, and preliminary sizing calculations performed. After a financial 

analysis considering the financed capital costs of each project as well as the long-term operations and 

maintenance (O&M) costs associated with each option, the RBC/cloth filter system was found to be the 

most cost-effective alternative. Included in the overall project are the following items 

 

• Collection system repairs for the Jacksonville and Whitingham service areas to reduce the 

effects of groundwater infiltration and stormwater inflow to the WWTFs, 

• Complete rehabilitation of both WWTF buildings, including the removal of mold-damaged 

drywall, new heating systems, additional insulation, new roofing and new plumbing systems, 

• A new water supply system for the Jacksonville WWTF, 

• New emergency generators at each WWTF to provide continual service in the event of a power 

outage, 

• Replacement of the existing RBC and clarifiers with BioMax units, an integrated secondary 

treatment and filtering process, 

• New ancillary wastewater process equipment, including pumps, ventilation systems, and 

improved sludge removal, 

• A new consolidated control panel for each WWTF for all process equipment that includes remote 

viewing capabilities as well as additional alarm types (e.g. email, text message) 

 

An Engineer’s Opinion of Probable Cost was generated for the preferred alternative; the project is 

estimated to cost approximately three million, three hundred thousand dollars ($3,300,000).  With a 

Clean Water State Revolving Fund (“Clean Water SRF”) loan, this project would result in a sewer bill of 

approximately $125 per month per Equivalent Residential Unit. However, not all of the items included in 

this analysis need to be undertaken immediately. This report serves to address the immediate concerns 

of the State of Vermont while providing a longer term shopping list the Town can implement in the future. 

 

The Town of Whitingham intends to begin the Final Design phase for selected work in 2019, anticipating 

a 2020 construction season for the project outlined above. 
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1.0 PROJECT PLANNING 

 

The Town of Whitingham is located in southern Windsor County with approximately 1,400 total residents. 

The Town owns and operates two wastewater collection and treatment systems. Figure 1 on the next 

page provides a general locus map showing the town and the location of the wastewater infrastructure. 

This section provides a description of each collection and treatment system and an overview of the 

character of the sewer service area relating to waste source types, geography, natural resources and 

demographics. 

1.1 System Location and Description 

1.1.1 Jacksonville  

Jacksonville is a village within the Town of Whitingham consisting of businesses, municipal facilities and 

a residences concentrated at the intersection of VT Route 100, VT Route 112 and Gates Pond Road. 

Additional residences and small businesses line the roads entering the Village. The system has a total 

of 93 users, predominantly single-family homes. The single largest user is the Town of Whitingham 

school (56 equivalent residential units (ERUs)); there are several businesses, multi-family homes, 

churches and municipal facilities that also use the system. The wastewater collection system consists 

of approximately 13,000 feet of 8-inch PVC and Ductile Iron (DI) piping and 75 manholes.  This system 

conveys sewage to the Jacksonville WWTF located on Route 112 approximately 1 mile south of the 

Village center, adjacent to the North Branch of the Deerfield River to which it discharges. The WWTF, 

built in 1982 is a ±1,800 square foot single-story wood frame structure with clapboard siding and asphalt 

shingle roof.  The foundation consists of below grade cast-in-place concrete tanks that provide primary 

treatment and flow equalization. Unit processes for secondary treatment and final polishing are located 

at grade. Unit processes include the following: 

 

• Primary settling with no screening 

• Flow equalization 

• Secondary treatment via Rotating Biological Contactor (RBC) 

• Secondary clarification for biological solids removal 

• UV disinfection 

 

Refer to Figure 2 for a process flow diagram of these unit processes. An office, lab, shop and garage 

space are provided at Jacksonville’s facility. The Jacksonville WWTF was issued Discharge Permit 

number 3-1230 with the following limits: 

 

Table 1: Jacksonville WWTF Permit Discharge Limitations 

Effluent 

Characteristic 

Monthly 

Average 

Weekly 

Average 
Maximum Day 

Instantaneous 

Maximum 

Flow (Annual 

Average) 
0.0501 MGD - - 

- 

BOD5 
12.5 lbs/day 

30 mg/L 

18.8 lbs/day 

45 mg/L 
50 mg/L 

- 

Total Suspended 

Solids 

12.5 lbs/day 

30 mg/L 

18.8 lbs/day 

45 mg/L 
50 mg/L 

- 

Settleable Solids - - - 
1.0 ml/L 



USGS The National Map: National Boundaries Dataset, National Elevation
Dataset, Geographic Names Information System, National Hydrography
Dataset, National Land Cover Database, National Structures Dataset, and
National Transportation Dataset; U.S. Census Bureau - TIGER/Line; HERE
Road Data
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EXISTING FACILITIES
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NOTES:

1. PROCESS FLOW DIAGRAM CREATED BASED ON
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DUFRESNE-HENRY OF NORTH SPRINGFIELD, VT.
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E. coli - - - 
77/100 mL 

 

 

Figure 3 provides the overall layout of the Jacksonville sewer service area. Figure 4 provides a site plan 

illustrating the WWTF, driveway, and adjacent features. Figure 5 provides a plan illustrating the sub-floor 

tankage, and Figure 6 is a floor plan of the Jacksonville WWTF illustrating the major system components. 

1.1.2 Whitingham 

Whitingham is an unincorporated village to the west of Jacksonville. The service area has a total of 49 

sewer connections, 8 of which are multi-family residences, businesses or churches.  The Whitingham 

wastewater collection system includes approximately 5,000 feet of 8-inch DI pipe, 33 manholes and one 

sewage pump station located south of the treatment facility. Users south of the WWTF discharge to the 

pump station, which conveys sewage to the primary settling tank.  Users to the east of the WWTF 

discharge directly via gravity to the primary settling tank. The Whitingham WWTF is located at the corner 

of VT Route 100 and Brick House Road. This building is constructed in a similar manner (also in 1982) 

but is smaller than the Jacksonville facility (±900 square feet); the Whitingham WWTF is smaller 

hydraulically and does not house office space or formal laboratory space. It is located on a steep slope; 

the west side of the building’s foundation/settling tanks are exposed while being fully sub-grade on the 

east side. A retaining wall is located on the south side of the building. Treatment at Whitingham is similar 

to Jacksonville and follows the same process flow diagram outlined in Figure 2. 

 

The Whitingham WWTF was issued Discharge Permit number 3-1229 with the following limits: 

 

Table 2: Whitingham WWTF Permit Discharge Limitations 

Effluent 

Characteristic 

Monthly 

Average 

Weekly 

Average 
Maximum Day 

Instantaneous 

Maximum 

Flow (Annual 

Average) 
0.0123 MGD - - 

- 

BOD5 
3.1 lbs/day 

30 mg/L 

4.6 lbs/day 

45 mg/L 
50 mg/L 

- 

Total Suspended 

Solids 

3.1  lbs/day 

30 mg/L 

4.6 lbs/day 

45 mg/L 
50 mg/L 

- 

Settleable Solids - - - 
1.0 ml/L 

E. coli - - - 
77/100 mL 

 

 

Figure 7 provides the overall layout of the Whitingham sewer service area. Figure 8 provides a site plan 

illustrating the WWTF, driveway, and adjacent features. Figure 9 provides a plan illustrating the sub-floor 

tankage, and Figure 10 is a floor plan of the Whitingham WWTF illustrating the major system 

components. The NPDES permits for these facilities has been provided in Appendix A. 

1.2 Environmental Resources Present 

Figures 11 and 12 have been provided to illustrate the environmental resources that are present in and 

around the sewer service areas of Whitingham and Jacksonville, respectively. These figures are taken 

from information provided by the Agency of Natural Resources’ Natural Resource Atlas. According to 

this information, the primary environmental resource potentially present is at the Jacksonville WWTF, 

where the FEMA flood hazard area appears to encroach approximately half of the building. However, 
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based on site visits, we believe the mapping is in error as the building is at the same general elevation 

as VT Route 112, which is not in the flood hazard area. As part of the overall planning and design 

process, further information will be gathered and submitted to FEMA to determine whether or not the 

building is actually in the flood hazard area or not. An Environmental Information Document that provides 

a more comprehensive assessment of each facility’s potential impact has been prepared and is 

attached as Appendix B.   

1.3 Population Trends 

According to the document Vermont Population Projections – 2010 – 2030 (Jones and Schwarz, August 

2013, see Appendix C for relevant excerpts of the report), there are two potential scenarios for population 

growth. Scenario A represents a healthy national economy as seen in the 1990’s, which corresponds to 

a greater rate of net in-migration. Scenario B represents a weaker national economy as seen in the 

2000’s and has a lower migration rate. 

 

The baseline population in 2010 for the entire Town of Whitingham (including people living outside the 

sewer service areas) was 1,357. Using Scenario A (greater in-migration), the 2020 population was 

projected to be 1,450, an increase of 6.9%. In 2030, the population was projected to be 1,501, an 

increase of 10.6%. For Scenario B (lower in-migration), the 2020 population was projected to be 1,386, 

an increase of 2.1% and the 2030 population was projected to be 1,380, an increase of 1.7%. 

1.4 Community Engagement 

As part of the process of preparing this report and future steps, the Town of Whitingham will engage the 

public to keep them informed on the findings of this report, review the alternatives available, and answer 

questions they may have on the project.   

 

 

\\wse03.local\WSE\Projects\VT\Whitingham VT\Report\whitingham - 20-yr eval + PER.docx 
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2.0 EXISTING FACILITIES 

2.1 Location Map 

Schematic plans have been prepared of both collection systems. Refer to Figure 13 for a depiction of 

Jacksonville’s collection system, Figure 14 for Whitingham’s collection system.  As shown in previous 

sections, Figure 6 illustrates Jacksonville WWTF’s floor plan and Figure 10 for Whitingham WWTF’s floor 

plan. 

2.2 Current Flows and Loads 

Data for 2017, the last complete year available at the time of this analysis, was used to prepare Table 3 

(for Jacksonville) and Table 4 (for Whitingham). These illustrate the average daily loads and flows seen 

at each WWTF. Currently, Jacksonville is at 26% of its hydraulic capacity and 17% of its mass load 

capacity. Whitingham is at 35% of its hydraulic capacity and 20% of its mass load capacity. These 

facilities are operating well below their design capacity. 

 

An analysis of the daily flows for each WWTF versus recorded rainfall was performed to determine if 

groundwater infiltration and surface water inflow (I/I)is a significant issue that is adversely affecting the 

plants. This information is presented on Figure 15 (for Jacksonville) and Figure 16 (for Whitingham). 

These charts demonstrate that flows at each WWTF in 2017 were well below their permitted limits. Some 

I/I can be seen, however, even at the extreme storm event in November, flow rates did not exceed their 

permitted limits. 

2.3 History 

A summary of the major repair work conducted in the past 20 years is provided in Table 5 below. This 

information was gathered with assistance from David DiCantio, chief operator for the facilities since 

2005. 

 

Table 5: Major Repair Work on Jacksonville & Whitingham WWTF in the Past 20 years 

Item Location Date 

New Pump Station(pumps, rail, 

controls) 

Jacksonville June 2007 

New Process Pump #1 Jacksonville June 2008 

New Process Pump #2 Jacksonville April 2018 

New VFD #2 Jacksonville May 2016 

New RBC Bearings, both ends Jacksonville October 2012 

New UV Units, both #1 & #2 Jacksonville July 2018 

LED Lighting Jacksonville 2015 

All process pumps & drives Jacksonville 1999 

Roof Jacksonville May 2008 

New Process Pump #1 Whitingham June 2014 

New Process Pump #2 Whitingham July 2016 

New Motor on Process Pump 

#2 

Whitingham September 2018 

New VFD #1 Whitingham May 2008 

New RBC Bearings, both ends Whitingham October 2008 
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Table 3
Jacksonville WWTF Operation Summary - 2017

Jacksonville, Vermont

Parameter Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17 Oct-17 Nov-17 Dec-17 Average Design Capacity

Influent Loadings

Organic and Solids
Monthly BOD5 (mg/l) 188 98 75 88 83 86 79 77 93 129 111 68 98 155 63%
Monthly BOD5 (lbs/day) 40.1 8.2 6.9 14.7 12.4 12.4 10.8 8.5 9.5 23.3 18.5 9.6 15 84 17%
Monthly TSS (mg/l) 62 66 528 60 262 72 66 84 49 390 86 41 147 155 95%
Monthly TSS (lbs/day) 13.2 5.5 48.4 10.0 39.1 10.4 9.0 9.3 5.0 70.6 14.3 5.8 20 84 24%

Effluent Characteristics

Hydraulic
Average Day Flow (MGD) 0.0256 0.0100 0.0110 0.0200 0.0179 0.0173 0.0164 0.0133 0.0123 0.0217 0.0200 0.0169 0.017 0.065 26%
Maximum Day Flow (MGD) 0.0337 0.0124 0.0143 0.0270 0.2690 0.0225 0.0195 0.0178 0.0164 0.0444 0.0482 0.0200 0.045 0.065 70%

Organic
Monthly BOD5 (mg/l) 9 11 8 7 11 8 7 8 8 12 11 10 9 30 30%
Monthly BOD5 (lbs/day) 1.9 0.9 0.7 1.2 1.6 1.1 1.0 0.9 0.8 2.1 1.8 1.4 1.3 16 8%
Average Monthly Removal Efficiency (%) 95.2 89.3 89.3 92.0 86.7 91.3 91.1 89.6 91.9 91.1 90.5 85.9 90.9 19%

Solids
Monthly TSS (mg/l) 15.3 11.0 5.4 14.3 4.7 2.0 3.5 14.0 6.0 23.0 6.0 11.0 9.7 30 32%
Monthly TSS (lbs/day) 3.3 0.9 0.5 2.4 0.7 0.3 0.5 1.6 0.6 4.2 1.0 1.6 1.5 16 9%
Average Monthly Removal Efficiency (%) 75.3 83.3 99.0 76.2 98.2 97.2 94.7 83.3 87.8 94.1 93.0 73.2 93.4

Finishing
Monthly Total TKN (mg/L) 5.6 1.5 9.7 8.8 1.3 1.5 2.7 2.8 0.9 1.0 1.1 3.0
Monthly E-coli (#/100 ml) 5.00 7.00 7.00 12.00 16.00 8.00 14.00 14.00 7.00 6.00 7.00 2.00 <1 77/100 Inst. Max
Average pH 6.4 6.5 6.3 6.5 6.4 6.6 6.4 6.7 6.5 6.6 6.6 6.6 6.5 6.5 to 8.5

Notes: Design values taken from Design Data tables in the Whitingham/Jacksonville WWTF O&M plans
Design effluent values taken from permit 3-1229
Data taken from WR43 reports prepared by the Chief Operator



Table 4
Whitingham WWTF Operation Summary - 2017

Whitingham, Vermont

Parameter Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17 Oct-17 Nov-17 Dec-17 Average Design Capacity

Influent Loadings

Organic and Solids
Monthly BOD5 (mg/l) 178 108 88 91 69 76 81 86 88 89 92 77 93.583 160 58%
Monthly BOD5 (lbs/day) 5.9 2.7 7.3 7.6 0.3 2.3 3.2 3.5 3.3 4.0 7.7 3.0 4.240 21 20%
Monthly TSS (mg/l) 76 78 43 76 46 62 52 80 41 51 44 61 59.167 160 37%
Monthly TSS (lbs/day) 2.5 2.0 3.6 6.3 0.2 1.9 2.0 3.3 1.5 2.3 3.7 2.4 2.642 21 13%

Effluent Characteristics

Hydraulic
Average Day Flow (MGD) 0.0040 0.0030 0.0100 0.0100 0.0005 0.0037 0.0047 0.0049 0.0045 0.0054 0.0100 0.0047 0.0054 0.016 35%
Maximum Day Flow (MGD) 0.0050 0.0037 0.0069 0.0071 0.0061 0.0047 0.0066 0.0049 0.0047 0.0102 0.0095 0.0047 0.0062

Organic
Monthly BOD5 (mg/l) 7 9 9 9 9 6 7 7 8 8 9 6 8 30 26%
Monthly BOD5 (lbs/day) 0.2 0.2 0.8 0.7 0.0 0.2 0.3 0.3 0.3 0.4 0.8 0.2 0.4 37.5 1%
Average Monthly Removal Efficiency (%) 96.1 92.1 89.8 90.7 87.7 92.1 92.0 91.4 90.9 91.0 90.2 92.3 91.8

Solids
Monthly TSS (mg/l) 20.0 5.3 4.5 4.7 10.0 2.0 4.5 4.0 5.0 4.5 4.0 7.0 6.3 30.0 21%
Monthly TSS (lbs/day) 0.7 0.1 0.4 0.4 0.0 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.3 3.9 6%
Average Monthly Removal Efficiency (%) 73.7 93.2 89.5 93.8 78.3 96.8 91.3 95.0 87.8 91.2 90.9 88.5 89.4

Finishing
Monthly Total TKN (mg/L) 11.2 2.9 7.3 4.6 4.4 1.5 12.8 11.5 0.8 0.9 1.0 1.1
Monthly E-coli (#/100 ml) 3.00 4.00 5.00 5.00 5.00 8.00 10.00 13.00 9.00 6.00 4.00 3.00 <1 77/100 Inst. Max
Average pH 6.6 6.7 6.5 6.7 6.6 6.6 6.4 6.7 6.5 6.4 6.5 7.3 6.6 6.5 to 8.5

Notes: Design influent values taken from Design Data tables in the Whitingham/Jacksonville WWTF O&M plans
Design effluent values taken from permit 3-1230
Data taken from WR43 reports prepared by the Chief Operator
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New RBC Drive-end Bearing Whitingham March 2018 

New Media Section and Rack Whitingham June 2018 

New UV Unit #2 Whitingham April 2018 

LED lighting Whitingham 2015 

All process pumps & drives Whitingham 1999 

Roof Whitingham May 2008 

2.4 Site Visit & Inspection 

A site visit was conducted by senior process engineers from Weston & Sampson accompanied by chief 

operator David DiCantio at both the Whitingham and Jacksonville WWTFs on October 25, 2018 and 

February 20, 2019 to inspect the facility and gain an understanding of overall condition, operations and 

performance issues.    

 

At the time of our visit the facilities were operating at average daily flows of approximately 4,000 gpd 

(Whitingham) and 16,000 gpd (Jacksonville) and all critical systems required for proper treatment were 

operational. Appendix D provides a basis of design for both facilities.   

2.5 Condition of Existing Facilities 

The following is a summary of the general condition of the facility based on visual observations and 

input from the plant operator during the site visits. Included in this evaluation are the condition of the 

facilities, their suitability for continued use, their adequacy to address the needs of each community, 

and their conveyance, treatment, storage and disposal capabilities. 

 

Both the Jacksonville and Whitingham WWTFs originally constructed in 1982 and are housed within 

conventional wood frame buildings with clapboard siding and drywall interior walls. The buildings are 

constructed over a series of below grade cast in place concrete tanks that include primary 

settling/sludge storage compartments, equalization tanks and a Forward Flow Pump dry pit. Hatches 

for each chamber are provided outside the building footprint for access to the tanks for sludge pumping 

and or tank draining by a tank truck when needed. 

 

Weston & Sampson was not able to observe the condition of the process tankage below slab for the 

Whitingham or the Jacksonville facility. It is possible that prolonged exposure to hydrogen sulfide from 

sewer gases caused degradation of the concrete. Excessive degradation can lead to weakening of the 

main floor. If this occurs, work (e.g. removing old process equipment) could concentrate loads over a 

small surface area, risking structural integrity. While not part of this scope of work, final design of the 

selected alternative must also include a complete structural assessment of the concrete to determine if 

any work is required to maintain the structure’s integrity. 

2.5.1 Jacksonville WWTF 

A summary of the condition of the primary system components of the Jacksonville WWTF is provided in 

Table 6. A more detailed narrative of the findings is presented in the following section. 

  



Table 6

Jacksonville WWTF Equipment List
Whitingham, Vermont 20-Year Evaluation & Preliminary Engineering Report

Equipment Unit Process & Subsystem Manufacturer Model Size Type Number Capacity Motor Installed Last Serviced Condition Design Life (Years) Remaining Life  (Years)

Primary Settling/Sludge Storage Tank Primary Settling - - 16' x 14' x 5' Concrete 4 1982 Unknown
Equalization Tank Flow Equalization 1982 Unknown
Flow Equalization Pump Chamber Flow Equalization NA 1 1982 1982 Fair
Inlet box with 2-90˚ V-notch weir and stop plates Primary Settling 1 1982 1982 Fair
Sump pump & Discharge Piping Flow Equalization 1" 1982 Inoperable
Forward Flow Pump Intake Piping and Valves Flow Equalization 3" PVC
Forward Feed Pump 1 Flow Equalization 3" Double Disk 1 10-58gpm 30-58/60 spm3Ø / 3 HP / 208V 2008 2014 Failed
Forward Feed Pump 2 Flow Equalization 3" Double Disk 1 10-58gpm 30-58/60 spm3Ø / 3 HP / 208V 1999 2016 Fair
VFD 1 Flow Equalization 2008 Fair
VFD 2 Flow Equalization 1999 Fair
Drive motor #1 Flow Equalization 3hp 1750rpm 1999 Fair
Drive motor #2 Flow Equalization 3hp 1750rpm 2018 Fair
3" air intake (Blowers) Flow Equalization 3" Threaded Iron
Process piping to RBC Secondary Treatment 2.5"
RBC Drive Unit Secondary Treatment 1 51,000sqft, 5,5440 gal3Ø / 3 HP / 208V 1982 Poor
RBC shaft Secondary Treatment 1 1.5 RPM 1982 Poor
RBC Bearings, Drive-end Secondary Treatment Pillow Block 1 2008 2018 Good
RBC Bearings, non drive-end Secondary Treatment Pillow Block 1 2008 Fair
Fiberglass cover Secondary Treatment 1 1982 Fair
8" RBC Vent Ducting Secondary Treatment 8"
RBC media Secondary Treatment 1982 Poor
Intake Filter Flow Equalization
Blowers with motors Flow Equalization 2 75 ICFM @ 1725 RPM3Ø / 5 HP / 208V 1982 non-operational
Discharge Header Flow Equalization
UV disinfection unit #1, 6 lamps Tertiary Treatment 40 GPM 1982 Failed
UV disinfection unit #2, 1 Lamp Tertiary Treatment 40 GPM 1982 2018 Good
Clarifier 1982 Poor
Scum Baffle
Suction Cone
3" Ball Valves 3" Ball 11
2" Gate Valve with union 2" Gate
Process piping & joints 4" Sch 40 PVC
Sludge Wasting Valves 4" Motor Oporated Ball 2 1982 Poor
Air Compressors
Level control
CU-1 Condensing unit 11,200 BTU
AC-1 Air Conditioning Unit 11,200 BTU 300 CFM 1/8 HP 
EF-1 Toilet Exhaust Fan Centrif 1 90 CFM 1/100 HP 1070RPM
EF-4 Exhaust Fan Vane Axial 145 CFM 1/50 HP 1750RPM
EF-2 Exhaust Fan Centrif 1 240 CFM 3/4 HP 4495RPM
Supply Blower A Supply 100 CFM
Supply Blower B Supply 200 CFM
Return Blower C Return 210 CFM
Return Blower D Return 2970 CFM
Frest Air Intake E Fresh Air Intake 90 CFM
Horizontal unit heaters 2 5.0 kW
Wall heater 1 2000W
Baseboard heaters 750 W
Motor control coils 10
Lighting LED 2015
Paint Poor
Windows Poor
Door Poor
Drywall Poor
Roof 2008
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Building 

The Jacksonville WWTF is the 

larger of the two facilities and 

includes a garage, bathroom, 

laboratory/office, storage room, 

and shop space as well as an 

area for process equipment.  In 

the process equipment area, a 

large open space houses the 

RBC, clarifiers, equalization 

blowers, control panels and 

disinfection system, with a 

small room dedicated to 

housing the forward flow 

pumps.  

 

The building is exhibiting signs 

of its age in many of the 

building subsystems. The roof, 

last replaced in 2008, has leaked as evidenced by water damage visible in the laboratory/office space. 

Exterior paint is peeling, and doors are rusting. The exterior garage door is inoperable. 

 

Interior walls are in need of replacement. In the process equipment area, significant mold growth is 

visible as the RBC covers were not replaced after the media repair work. Paint bubbles at the ceiling/wall 

interface in the laboratory space indicate that water leakage has occurred, likely damaging the drywall. 

 

With respect to mechanical and electrical systems, the heating system is inadequate, the operator is 

required to run an electric space heater in the lavatory in order to prevent the plumbing from freezing 

during the winter. The ventilation system has not been replaced since the construction of the building 

and is out of date. The facility does not have a generator and the RBC has to be manually rotated in 

times of power outage to maintain the media’s biogrowth. The electrical systems are outdated and 

should be replaced with any repair work undertaken.  Emergency panel needs to be installed to meet 

current design standards. 
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Primary Settling and Equalization Tanks 

All sewage enters the Jacksonville WWTF 

through a concrete influent splitter box with 

manual aluminum sluice gates to direct 

wastewater to one of the two sets of primary 

settling chambers located below the building. 

There is no influent flow monitoring capability. 

Access to the splitter box is via a large, heavy 

aluminum hatch, which is onerous for the 

operator to open. In addition, this is 

considered a confined space if the operator 

needs to enter the structure for operation or 

maintenance. 

 

Preliminary treatment, typically consisting of 

coarse screening and grit removal, is not 

present at this facility. 

 

In total there are four primary settling chambers, which also act as storage chambers for clarifier sludge. 

Each chamber measures 14’ x 16’ and an overflow pipe is provided at a depth of 5 feet. Two 8-inch 

pipes connect each chamber at the normal water level, which reduces the total amount of volume 

required for pumping in each occurrence as the first chamber accumulates solids at a faster rate. Access 

hatches for each chamber cell are provided on the east and west walls of the building to allow a truck 

to pump out accumulated solids. The bottoms of the tanks are flat, and solids have historically 

accumulated in the corners of each chamber that cannot be easily accessed by truck suction hoses. 

 

After passing through the primary settling chambers, wastewater enters a set of four aerated 

equalization chambers. Each cell is 10’ x 16’ and can accommodate a normal range of depth from zero 

to 5.5 feet. A suction pipe in the EQ tank conveys wastewater through a check and ball valve to the 

forward flow pumps located in the pump room. This room has a grated floor with a dry pit underneath.  

A sump pump was installed when the WWTF was built to drain this pit if water drained into it.  This sump 

pump has not been in operation for many years. Actual wastewater levels can exceed 5.5 feet on 

occasion (e.g. wet weather flow), and it surcharges into the sump area of the main floor, where the 

clarifier is located, through a 1-inch hole in the floor. The original purpose for this hole was unable to be 

determined. The sump area is drained by a four-inch core in the wall between the clarifier sump and the 

pump room, discharging to the dry pit. A portable sump pump is then used to drain this wastewater 

back to the tankage below grade. 

 

The equalization tanks were originally designed to be aerated to enhance the biological treatment 

process and minimize odors. A set of three blowers is located in main process room was originally 

intended to provide mixing air. These units have been inoperable since 2005. Ventilation for the primary 

settling and equalization compartments was formerly provided by a blower located in the garage, with 

an exhaust vent above the roof. The discharge fan for this ventilation system has also failed, and only 

passive ventilation is being provided. 

 

While the tanks could not be accessed during the site walk to assess their condition, observation of the 

covered concrete at the inlet splitter box revealed only very modest exposure of aggregate above the 

water surface and the aluminum stop gates were in good condition.  Given the lack of ventilation and 
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the weight of the process tanks supported on the tank top slabs, it would be prudent to determine the 

condition of the underside of the slab and whether or not there is any exposed/compromised reinforcing 

steel to ensure structural adequacy and or need for repairs. Tank access hatches, while in good 

condition, are very heavy and could be replaced with a lighter structure that would ease the physical 

strain on the operator. 

 

Wastewater Process Equipment 

RBC Influent Pumps: There are two Penn Valley Double Disc positive 

displacement diaphragm pumps located in the Forward Feed Pump 

Room which lift influent from the Equalization Tank through suction 

piping and into the RBC tank where it discharges through three feed 

points of the four media zones. Flow is currently directed to only the 

first and second zones, the discharge pipe for the third zone has been 

disconnected. Flow control to each zone is controlled by ball valves, 

and does not allow the operator to accurately gauge the flow 

distribution to each zone. 

 

Two forward feed pumps are provided, one active and one standby.  

Currently, Forward Feed Pump 1 is inoperable, Forward Feed Pump 2 

is the sole operating pump for the system. Variable Frequency Drives 

(VFDs) are provided for each pump. The EQ tank was originally 

equipped with a bubbler type level sensor that was designed to control 

pump speed selection. This was replaced by an ultrasonic sensor, but 

it is no longer in service and pump speed is selected manually. As a 

result, increases of inflow need to be visually observed by the operator and the speed of the pumps 

increased.  This results in the occasional surcharge of effluent from the EQ tanks into the sump area of 

the clarifier. 

 

Rotating Biological Contactor:  

The RBC is a single shaft unit 

with 12-foot diameter media in a 

steel tank divided into 4 zones 

with baffles. The tank was 

equipped with rigid fiberglass 

segmented covers vented 

through the roof, but were 

removed during the media 

replacement in 2018 and have 

not been replaced. 

 

The media in zone two is 

damaged due to shifting as the 

shaft rotates and is supported 

with ratchet straps for 

stabilization. Media in the third 

section was replaced in May of 2018 due to this same tearing. (Note: Zone 1 is at the influent (drive) 

end). 
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A report (copy provided in Appendix E) provided by Mountain Machine Works (MMW) who performed 

the prior replacement, noted that the media at the time had extremely heavy growth due excessive 

organic loading and/or insufficient biomass sloughing. (Note that the MMW report identifies the 4 zones 

as A, B, C, and D with zone D being the influent end). Excessive growth on the media can promote wear 

at the media mounting bolt locations as the media rotates due to the excess weight of the biomass that 

eventually results in media failure and is the likely cause of the failure experienced. This is not uncommon 

with RBC systems and is often mitigated by providing intermittent coarse bubble aeration below the 

media to enhance sloughing. This system is not equipped with supplemental aeration for sloughing. As 

noted previously, plant staff have (since the failure in early 2018) been using a hose to spray the media 

when needed to enhance sloughing. 

 

The MMW report also noted that in general the support shaft, bearings and drive are aging but with 

some recent bearing replacement/repairs are all in serviceable condition. 

 

The steel tank is showing fairly significant rust in some locations but appears to be structurally sound.   

Overall it appears the unit could be fully refurbished including media replacement, complete mechanical 

overhaul and sandblast and repaint the steel tank inside and out to maximize its longevity.    

 

Secondary Clarifiers: Effluent from the RBC flows by gravity 

to the secondary clarifiers. There are two sections in the 

single steel vessel, each section having two hopper bottoms. 

The tank sits in a recessed floor section approximately two 

feet below the rest of the building floor to support gravity flow 

and clarifier depth. The clarifiers are passive, they do not 

have mechanical sludge rakes, skimmers, or other moving 

parts in the tanks. Sludge removal is performed by opening 

a sludge waste valve on the waste line from the clarifier 

hopper bottoms from each of the two clarifiers. These valves 

are motorized and operated by an analog timer arrangement 

that allows the open and closed frequency and duration to 

be set by the operator. Waste sludge flows by gravity back to the primary settling tank. This provides 

both sludge wasting and also acts as an internal recycle back to the RBC influent.  Because plant flow 

is reported based on runtime of the RBC influent pumps the recycle flow must be removed from the 

report flow. Recycle flow is calculated based on valve open time and estimated waste flow as there is 

no waste sludge line flow meter. The clarifier tanks have significantly less rust than the RBC tank with 

most of the paint and interior bituminous coating intact. However, the operator has stated that when 

influent is high, the level in the EQ tank rises high enough so that wastewater enters the sump area of 

the clarifier through a one-inch core in the floor. This occasional influx of wastewater is reducing the 

serviceable life of the steel structure of the clarifier. 
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UV Disinfection System: This system is equipped with two in-line closed vessel UV 

disinfection units, one of which is non-functional.  

The original Basis of Design specified units 

rated for 15 gpm, though subsequent upgrades 

increased the unit sizes to 40 gpm. A 

hypochlorite system is currently provided for a 

backup. The functional UV unit was installed in 

2018. 

 

 

Electrical Systems 

In general, as noted in prior sections the exiting electrical systems are functional.  Panel interiors were 

not inspected but it is suspected that contacts and other metal components within the various panels in 

the main process room may have been adversely affected by the damp environment resulting from the 

open top clarifiers and the removal of the RBC covers in 2018. If the plant is to be taken off-line for 

repairs or upgrades, replacement of electrical wiring would be warranted.  Selectboard member Greg 

Brown, who was present at the October site visit, noted that the electrical service to the Jacksonville 

facility was not installed correctly, though it still functions.   

 

Exterior Site Elements 

All critical equipment is inside the building and therefore security fencing is neither provided or required. 

The access drive and walkway are asphalt and in fair condition.   

2.5.2 Jacksonville Collection System 

For the Jacksonville service area, wastewater is collected and conveyed in a gravity network. For the 

purposes of preliminary investigation, a year’s worth of effluent discharge data was compared against 

precipitation records to see if there is evidence of significant groundwater infiltration and/or surface water 

inflow (I/I) entering the collection system. This data is presented on Figure 13. From this data it is 

apparent that daily flow does not exceed permitted limits of the Jacksonville WWTF, even during storm 

events exceeding 4.5 inches. Generally, groundwater infiltration and stormwater inflow (I/I) does not 

appear to be an issue that has a deleterious impact on treatment at the WWTF. 

 

Of the 73 total manhole structures in the collection system, Weston & Sampson selected 25 structures 

for a topside inspection.  These structures represent areas known to the Chief Operator as problematic 

or were considered to be a good bellwether of the overall system condition.  Field work was conducted 

on November 14 and 15, 2018. Overall, the condition of the collection system is fair. The most significant 

issues found during the inspection were infiltration from the manhole chimneys and inability to access 

structures due to paving. Weston & Sampson has prepared a stand-alone manhole inspection report 

and is included in Appendix F. 
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2.5.3 Whitingham WWTF 

The Whitingham WWTF is of the same vintage and similar in design both in layout and process type and 

configuration as the Jacksonville facility, but is smaller as it is designed for a smaller flow rate. This 

WWTF does not have the office or lab space which is provided at Jacksonville. A summary of the 

condition of the primary system components of the Whitingham WWTF is provided in Table 7. A more 

detailed narrative of the findings is presented in the following section. 

 

General Building Condition 

The building structure appears to be sound with some minor cosmetic issues. Exterior paint is peeling 

in many areas and the clapboard siding near grade is showing signs of water damage. The entrance 

door and windows are showing their age with significant rust at the bottom of the main steel door. The 

asphalt shingle roof was last replaced in 2008.   

 

Interior walls and floors are in reasonably good 

shape but are showing their age with various 

cracks and holes in the drywall. The facility 

consists of the main process room which 

houses the RBC, Secondary Clarifiers and UV 

system as well as supporting ancillary 

equipment and a small bathroom. Like 

Jacksonville, the process room walls and ceiling 

have significant mold growth due to inadequate 

ventilation and the lack of tank covers that 

creates a humid environment. This environment 

is also problematic for the mechanical and 

electrical equipment in the same space. There is 

no separate electrical room at the facility.  Building, lighting, heating and ventilation systems, although 

showing signs of age, are for the most part functional. Lighting fixtures are LEDs that were recently 

installed, and in some cases, there are exposed wires and electrical fixture boxes. 

 

Overall the building is generally serviceable but is in need of improvements to doors, interior and exterior 

wall surfaces and building electrical, lighting and HVAC systems are old and their condition, function 

and reliability are marginal and warrant rehabilitation or replacement for continued reliable long term 

occupancy. 

 

Primary Settling and Equalization Tanks 

The Whitingham Facility includes one 3 compartment primary clarification/sludge storage (septic tank), 

followed by one 2 compartment Septic Tank Effluent/RBC Influent Equalization tank. The tanks were 

designed with a PVC duct system and exhaust fan to provide headspace ventilation to draw fresh air in 

through the various hatches which are not entirely air tight. The exhaust fans are located in the attic 

space and were not readily accessible during the site walk but are reported to be functional.   

 

The tanks could not be accessed during the site walk to assess their condition. Since there is no influent 

splitter box at this facility, there was no ability to assess the condition of the concrete tanks. Given the 

age of the tanks it would be prudent to determine the condition of the underside of the slab and whether 

or not there is any exposed or compromised reinforcing steel to ensure structural adequacy and or need 

for repairs. Tanks access hatches appear to be in good serviceable condition. 



Table 7

Whitingham WWTF Equipment List
Whitingham, Vermont 20-Year Evaluation & Preliminary Engineering Report

Equipment
Unit Process & 

Subsystem
Manufacturer Model Size Type Number Capacity Motor

Installed/Last 
Replaced

Condition
Design Life 

(Years)
Remaining Life 

(Years)

Discharge Pump Influent PS HOMA GRP Series 2" Grinder 2 2 hp, 208V, 3F 2007 Fair 20 8
Primary Settling/Sludge Storage Tank Primary Settling - - 8' x 15' Concrete 3 8,100 gal - 1982 Good 60 23
Equalization Tank Flow Equalization - - 9' x 15' Concrete 2 7,000 gal - 1982 Good 60 23
Flow Equalization Pump Chamber Flow Equalization - - 5' x 9' Concrete 1 5,300 gal - 1982 Good 60 23
Sump pump & Discharge Piping Flow Equalization 1982 Failed 20 0
Equalization Tank Aeration System Flow Equalization 60 cfm Failed 20 0
Forward Flow Pump Intake Piping and Valves Flow Equalization 2" PVC 1982 Fair 0
Forward Feed Pump 1 Flow Equalization Penn Valley 2" Double Disc 1 3-18 gpm, 14-56 spm Drive Motor #1 2008 Failed 20 9
Forward Feed Pump 2 Flow Equalization Penn Valley 2" Double Disc 1 3-18 gpm, 14-56 spm Drive Motor #2 2018 Good 20 19
VFD 1 Flow Equalization 1999 Fair 20 0
VFD 2 Flow Equalization 2016 Fair 20 17
Drive motor #1 Flow Equalization 1 hp, 208V, 3F 1140 rpm 1999 Fair 20 0
Drive motor #2 Flow Equalization 1 hp, 208V, 3F 1140 rpm 1999 Fair 20 0
6" exhaust duct Flow Equalization 6" 0
Bubbler control system Flow Equalization 1982 Failed 20 0
Pump control panel Flow Equalization 1982 Failed 20 0
Process piping to RBC Secondary Treatment 1.5 0
RBC media Secondary Treatment 12,000 sf 1 1.03 gpd/sf 20 0
RBC Tank Secondary Treatment Lyco Manufacturing Steel 1 2,000 gal 1982 20 0
RBC shaft & bearings Secondary Treatment 1.5rpm 2012 20 13
Gear reducer drive unit Secondary Treatment 1.5HP 1200rpm 0
UV Disinfection control panel Final Polishing Ultra Dynamics 1500MF 2 1982 0
UV disinfection unit 1 Final Polishing Ultra Dynamics 2 bulbs 15 gpm 2018 0
UV disinfection unit 2 Final Polishing Sanitron S50C 1 bulb 20 gpm 2018 0
Process piping & joints Final Polishing 3" PVC 0
Clarifier Secondary Treatment 1982 Poor 20 0
Sludge Wasting Valves Secondary Treatment 0
Suction Cone Secondary Treatment 0
Building Plumbing Building 0
Building Heating 0
Roof Building 2008 0
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Wastewater Process Equipment 

RBC Influent Pumps: There are two Penn Valley Double Disc positive displacement diaphragm pumps 

located at grade in a small room adjacent to the main process room which lift influent from the 

equalization tank through suction piping in a dry pit and discharge up to and along the ceiling to the 

RBC tank where it discharges through one or more of three feed points one each to each of the first 

three of four media zones. Flow is currently directed to all three zones. The RBC feed piping arrangement 

in this case employs vertical (downward) mounted tees. This configuration does not provide an even 

distribution of water to the RBC media. Flow spilt is an important factor in controlling media zone 

overload. 

 

Only one pump is normally used with the second as standby. The pumps are equipped with variable 

frequency drives. Pump 1 is currently offline, the pump is non-functioning, leaving Pump 2 as the only 

active pump in the system. The EQ tank is equipped with a bubbler type level sensor with air 

compressors that was designed to control pump speed selection. There is no direct flow measurement, 

rather flows are recorded based on pump run time and speed.  

 

Rotating Biological Contactor: The RBC is a single shaft 

unit with 6-foot diameter media in a steel tank divided 

into three compartments in series separated by baffles. 

The tank was equipped with rigid fiberglass segmented 

covers vented through the roof however the covers have 

been removed to allow the media to be hosed down to 

support sloughing and avoid the problems encountered 

at Jacksonville. 

 

The steel tank is rusting in some locations but appears 

to be structurally sound.  

 

Secondary Clarifier: Effluent from the RBC flows by 

gravity to a single clarifier. This structure is a steel tank 

with dual hopper bottom for sludge collection. The tank 

sits in a recessed floor section approximately 2 feet 

below the rest of the building floor to support gravity flow 

and clarifier depth. The clarifiers are passive; they do not have mechanical sludge rakes or skimmers, 

or any other moving parts in the tanks. Sludge removal is performed by opening an electrically actuated 

valve on the waste line from the clarifier hopper bottoms using two analog timers to control frequency 

and duration of the valve open time.  The operator has reported difficulty in setting waste timing and 

duration with the two different but linked timers, one for waste duration and one for frequency. Waste 

sludge flows by gravity back to the primary settling tank, providing both sludge wasting and internal 

recycle back to the RBC influent. Because plant flow is reported based on runtime of the RBC influent 

pumps the recycle flow must be removed from the report flow. Recycle flow is calculated based on valve 

open time and estimated waste flow as there is no waste sludge line flow meter. The current sludge 

wasting arrangement is less than ideal particularly if a waste valve should fail open which would result 

in the entire clarifier draining to the septic tank potentially causing an internal recycle loop that could 

eventually result in overflow of partially treated sewage to the outfall. Also access to the waste control 

valves is very difficult. Any upgrade should investigate alternative waste control and metering methods. 
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The clarifier tank is in fair condition with most of the paint and interior bituminous coating intact. These 

tanks remain serviceable but would benefit from new interior and exterior coatings to extend their useful 

life. 

 

UV Disinfection: The system is equipped with 2 in-line closed vessel UV disinfection systems, one active 

and one standby. These units are alternated each month. Both these units were replaced in 2018. 

 

Electrical Systems 

In general, as noted in prior sections the exiting electrical systems are functional and in generally fair 

condition for their age. Panel interiors were not inspected but it is suspected that contacts and other 

metal components within the various panels in the main process room may have been adversely 

affected by the damp environment resulting from the open top clarifiers and the removal of the RBC 

covers in 2018. An upgrade to the electrical systems during a larger system upgrade is warranted. 

 

Exterior Site Elements 

All critical equipment is inside the building and therefore security 

fencing is neither provided or required. The facility sits adjacent to 

a steep slope at the rear with the concrete tank wall above grade 

on the back side and cast in place concrete “wing” retaining walls 

on either side with steel chain link fence along the top for fall 

protection. The wing retaining walls 

have suffered from freeze thaw 

damage where the steel fence posts 

were cast in place. This will need 

repair to ensure fence stability.  

There is also a manhole on the slope behind the building (MH-01) on the 

outfall pipe that appears to be leaning significantly downhill that should 

be repaired.  

 

 

Pump Station 

A pump station serves to convey sewage from the users to the south of 

the WWTF into the primary settling tanks. This structure is a 4-foot 

diameter manhole with a duplex grinder pump system controlled by floats. 

There are two pipe couplings and the main pump rail support bracket and 

hatch in the duplex submersible influent pump station that lifts flow from 

the southwest interceptor into the septic tanks that are in need of 

replacement. The wet well is a precast concrete manhole and the 

controls, pump rails and pumps are all in good condition.      

2.5.4 Whitingham Collection System 

For the Whitingham service area, wastewater is collected and conveyed in two zones, one discharging 

to a pump station on the south side of the WWTF, and one directly discharges via gravity to the WWTF. 

As with the Jacksonville WWTF, a year’s worth of effluent discharge data was compared against 

precipitation records to see if there is evidence of significant groundwater infiltration and/or surface water 

inflow (I/I) entering the collection system. This data is presented on Figure 14. From this data it is 

apparent that daily flow does not exceed permitted limits of the WWTF, even during the intense event 
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recorded during the study period. Generally, I/I does not appear to be an issue that has a significant 

negative impact on the WWTF.   

 

Of the 33 total manhole structures, Weston & Sampson selected 8 structures for a topside inspection.  

These structures represent areas known to the Chief Operator as problematic or were considered to be 

a good bellwether of the overall system condition. Field work was conducted on November 14 and 15, 

2018. Overall, the collection system is adequate. The most significant issues found during the inspection 

were infiltration and inflow from the chimneys and inability to access structures due to paving.  Weston 

& Sampson has prepared a stand-alone manhole inspection report and is included in Appendix F. 

2.6 Financial Status of Existing Facilities 

2.6.1 Users and User Fees 

The Town of Whitingham most recently adjusted its sewer usage rates in October 2018 with guidance 

from RCAP Solutions. Prior to this rate adjustment, users paid a fixed fee of $535.04 per year per 

equivalent residential unit (EU) plus a volumetric fee of $15.12 per thousand gallons discharged. As the 

Town does not have a water system, measurement of flows could not be accurately metered, and billing 

was based on averages or estimates. In order to provide a more equitable funding source, the Town 

elected to implement a flat user fee of $759.94 per EU.   

 

The Village of Jacksonville has 93 user accounts, of which 29 are non-residential users (e.g. business, 

municipal, or multi-family connections). The Village of Whitingham has 49 user accounts, of which 8 are 

non-residential users. 

2.6.2 Operation & Maintenance Cost 

In FY 2018, $150,456 was budgeted for both service areas and $219,466.98 was expended. The 

additional costs were associated with the emergency repairs and additional costs associated with that 

work (e.g. sewage pumping/hauling). For Fiscal Year (FY) 2019, the Town of Whitingham has budgeted 

$182,812 to begin establishing a more robust capital account to fund the upcoming repairs and/or 

upgrades needed. Table 8 breaks down this figure into broad categories: 

 

Table 8: Town of Whitingham FY2019 Budget for O&M 

Item Amount 

Administration $55,470 

Operator Salaries $59,192 

Facility Consumables $2,150 

Sludge Removal $1,500 

Electricity $15,000 

Repairs $36,000 

Plant Improvements $8,000 

Contractors $2,500 

Misc $3,000 

Total $182,812 

 

As of November 2018, the total sewer fund balance was approximately $148,000. The Town of 

Whitingham, recognizing that significant capital improvements will be necessary in the coming years, 

will use some of the additional user fees collected to begin a reserve account. As part of the RCAP 
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Solutions report, projected budgets through Fiscal Year (FY) 2021 were presented that incorporated 

anticipated capital expenditures for the aging system components. However, as the final design and 

cost of these improvements were not known at the time, additional changes will likely be necessary. 

 

Refer to Appendix G for a copy of the RCAP Solutions report, a comparative FY18/19 budget report, and 

a detailed breakdown of the O&M costs for the facilities.   

2.7 Water, Energy and Waste Audits 

No formal I/I study or energy audit has been conducted on both the Whitingham and Jacksonville 

WWTFs to date. 

 

As discussed in previous sections, Weston & Sampson has evaluated the daily flow of each WWTF and 

precipitation records to prepare Figures 15 and 16. These figures illustrate the relationship between 

precipitation and WWTF flow. These figures show that there have been no exceedances of the permitted 

flow limits in 2017. Groundwater infiltration does appear to slightly impact flows at the WWTF. By and 

large, the stormwater inflow does not appear significantly impact flows to the plant with one notable 

exception; a 5 inch storm event in the fall of 2017. 
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3.0 NEED FOR PROJECT 

3.1 Health, Sanitation & Security 

On March 22, 2018, a 1272 Order was issued to the Town of Whitingham due to the failure of one RBC 

media at the Jacksonville facility. While this event did not result in the discharge of untreated effluent 

into waters of the State, it did highlight the age of the system and the potential for future events to occur 

that could result in an unpermitted discharge without efforts to repair or replace aging components. The 

purpose of this study is to lay the foundation for work that will allow each plant to continue meeting 

permit limits for the next 20 years. 

3.2 Aging Infrastructure 

As discussed above, this facility is over 40 years old and has not undergone significant repairs or 

equipment replacement in its lifespan. As facilities typically have a design life of 20 years, the ANR is 

concerned about the future performance of both WWTFs. Equipment will need to be rehabilitated or 

replaced in order to continue meeting the needs of its customers while maintaining permit limits. In the 

instance of the March 22, 2018 1272 Order, the issue was the failure of a piece of RBC media. To date 

there has not been any major work performed on the critical system component, the RBC motor and 

drive assembly.  

3.3 Reasonable Growth 

As discussed in Section 1.4 above, the projected population growth for the Town of Whitingham is 

projected to range from approximately 2% (low growth) to 11% (robust growth) based on the report in 

Appendix C. However, this study was conducted several years ago and more recent statewide 

population surveys show a much lower population growth of 0.1% from 2010 to 2018.   

 

Based on the figures above and the current loadings to the Whitingham and Jacksonville WWTFs, it 

appears that population growth will be minimal. Since both facilities are currently operating at less than 

50% of their permitted flow limits and peak daily flows do no exceed daily design flow, anticipated growth 

over the next 20 years can be easily accommodated by the current systems if they are updated kept in 

good operating condition. 

3.4 Additional Needs 

Currently both plants do not have emergency backup power. Recently (November 2018) a power outage 

rendered the plant inoperable, and the Wastewater Operator hand-actuated the RBC shafts to keep the 

media and biofilm from drying out. This is an untenable situation and as part of this study, generators 

for each facility will be included in the scope. 

 

Staff from the VT DEC have raised concerns about the lack of redundancy at each WWTF, noting that 

the financial impact the media failure in 2017 could have been mitigated if there were redundant units 

available. All of the options explored in the following sections have been prepared with provisions to 

keep the WWTFs operational when critical system components fail. 

 

In a previous study commissioned by the Town of Whitingham, concerns over future nitrogen limits was 

raised. The ultimate discharge point for these WWTFs is Long Island Sound, a receiving water that has 

a nitrogen limit established by the US EPA. It is possible that stringent nitrogen limits could be 

established in the next 20 years, with the potential to require operational or equipment upgrades.  

However, due to the plant’s very low loadings, it is impractical to consider that a very costly nitrogen 
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removal upgrade would provide a meaningful benefit to Long Island Sound. Weston & Sampson 

believes that through careful, efficient operation of the existing facilities (aided by upgrades discussed 

in this report), nitrogen levels discharged by the two WWTFs will be reduced to the extent practicable. 
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4.0 ALTERNATIVES CONSIDERED 

 

Several options were explored to modernize the WWTFs as part of the alternatives analysis for the Town 

of Whitingham.  Many of these were found to be prohibitively costly upon a preliminary review. For 

example, decommissioning the Whitingham WWTF and converting it to a pump station could save on 

long-term operational costs. However, the only feasible route for a force main to connect the Whitingham 

service area to the Jacksonville service area is Route 100, where ledge is clearly evident along the three 

mile route from the Whitingham WWTF to Twin Valley Middle High School. The cost to either directionally 

drill or blast through this route would easily exceed $200 per foot, a capital cost of over $3,000,000. This 

figure does not even consider building decommissioning, pump station reconstruction or potential up-

sizing of equipment at the Jacksonville WWTF. Therefore, consolidation was not investigated further. 

 

As mentioned in the previous section, provisions for redundancy are mandated by the VT DEC and all 

alternatives have included the costs associated with redundancy. For some alternatives (e.g. SBR), the 

dual chambers allow one unit to operate if the other unit is offline. For others (e.g. RBC), spare parts will 

be kept on hand in the event of failure. For the RBC process, the concept of dual units was considered 

but ultimately rejected as impractical. For the Whitingham location, adding a second unit would require 

an expensive building addition on a steep bank. At Jacksonville, construction would either need to occur 

within a floodplain or the existing floorplan would need to be reconfigured. The former would pose 

environmental permitting challenges and the latter would add considerable capital cost. By keeping the 

common spare parts for repair on-hand, a system shutdown would be limited to a short duration.  In the 

interim, flow through the RBC unit would still pass through the biofilm on the media, reducing BOD to 

some extent.    

 

Regardless of the option chosen, there are items that will need to be addressed to ensure each facility 

continues to serve the Town’s residents for the next 20 years. These items are outlined below: 

 

Building Improvements 

Roofing 

The roofs of each building are showing their age despite being installed in 2008. With the other facility 

work being performed, it is prudent to replace the roof at each facility to ensure leaks do not damage 

equipment or cause the workspaces to become an unhealthy environment. 

 

Insulation, Doors and Windows 

At Jacksonville, electric space heaters are used to prevent plumbing from freezing.  In order to ensure 

the building is adequately climate controlled while being energy-efficient, the building will be clad with 

an additional layer of insulation. This insulation will be installed over the existing clapboards, with new 

clapboards used to finish the building. As the Whitingham facility is of a similar design, this treatment is 

proposed for that building as well. Windows will be replaced with modern, energy-efficient models. 

Doors, which show signs of rusting, will be replaced as well. The overhead door accessing the garage 

at Jacksonville will be replaced as it is also currently inoperable. 

 

Heating, Ventilation and Air Conditioning (HVAC) 

The existing HVAC systems have not been maintained over their life and are currently in poor condition. 

As discussed above, the Jacksonville building has an inadequate heating system and requires 

improvement. Systems are of a similar age in Whitingham and will need replacement in order for that 
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facility to continue to operate for the next 20 years. As part of all alternatives, new HVAC systems have 

been included. 

 

Electrical 

All electrical wiring will be replaced as part of this project and systems brought up to current code. Motor 

Control Centers (MCCs) will be replaced with modern equivalents. 

 

Emergency Power 

A new diesel engine generator and transfer switch should be installed to provide emergency power. Due 

to the relatively small ancillary loads the generator should be sized to run the entire facility. 

 

Primary Settling and Equalization Tanks 

Ventilation 

The existing below grade tank ventilation ducts and louvers could not be inspected but the exhaust 

blower has not been functional for some time and as such it is expected that the louvers are corroded 

and likely clogged with mold, insects etc. Due to the lack of access to inspect and maintain the ducts 

and louvers we recommend that the duct system and exhaust fan be removed in their entirety and 

replaced with a new exhaust system that does not include inaccessible equipment. The new system 

should draw from the inlet distribution box so that the most foul air is not drawn through the headspace 

of other tanks.  

 

Tank Rehabilitation 

Evaluate the exiting below grade tankage interior for corrosion and exposed reinforcing and repair as 

appropriate. Sloped bottoms will be poured to aid in sludge removal pumping. The sub-slab ventilation 

system will be restored to an active system by replacing the blowers and replacing deteriorated piping 

as needed. 

 

Air Mixing System Replacement 

The existing out of service blowers believed to be used for aerated mixing of the equalization tank at 

Jacksonville should be removed in their entirety and replaced with modern alternatives. 

 

Process Equipment 

Forward Flow Pumps & VFDs 

At each WWTF, one of the forward flow pumps has failed and will be replaced. The VFDs that are 

currently in operation have reached the end of their useful life and should be replaced with modern 

equivalents. 

 

Effluent Flow Metering 

Currently flow is metered indirectly based on pump runtimes and estimated waste sludge return flow 

rates. A new direct flow measurement system will be installed to accurately record flows via magmeter. 

This style of flow meter can be installed on the small-diameter piping in both plants easily. 

 

Control Panels 

Currently separate panels are used for each sub-system, and there is no autoresponse system set up 

to inform key personnel in the event of an alarm. A consolidated and simplified control panel will help 

the operator optimize the process and provide additional tools to ensure each facility is attended to in a 

timely matter. New control panels for Whitingham and Jacksonville will house the VFDs for the forward 
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flow pumps, receive signals from the process equipment, provide remote alarm capability, and allow 

the operator to observe key parameters remotely. 

 

Site Improvements 

Whitingham Pump Station 

One of the duplex grinder pumps in this structure is inoperable and will be replaced regardless of the 

alternative chosen. These costs have been included in each alternative. 

 

Whitingham Retaining Wall 

The backside of the Whitingham building is a steep slope leading to the Harriman Reservoir.  Retaining 

walls are used to support the access drives on the north and south sides of the building. The wall is 

beginning to show evidence of settlement, cracks are appearing in places.  Repair of this wall will be 

included in all alternatives considered. 

4.1 Alternative 1:  Rehabilitation of Existing System 

4.1.1 Description 

In addition to the common facility improvements described above, this alternative replaces the RBC in-

kind with spare parts to satisfy redundancy requirements. 

 

Rotating Biological Contactor 

 

RBC Reactor 

A new RBC reactor with the same configuration and media surface area will be installed and the exiting 

unit removed. The media dosing manifold piping will be replaced with a channel and weir system to 

equally distribute flow across the whole tank length, giving the operator a visual indicator of flow 

distribution and allow them to better optimize the process. We believe that replacement will provide the 

greatest service life for the new system over refurbishment. 

 

Sloughing system 

The RBC will be provided with a coarse bubble air diffuser sloughing system to allow periodic 

supplemental sloughing to avoid excessive buildup of biomass in the future.   

 

Effluent recycle 

RBC treatment typically benefits from an internal recycle.  This will be considered in this application. This 

could be implemented with a simple controlled overflow from the RBC discharge to the influent 

equalization tank or through the secondary clarifier waste sludge system discussed further below. 

 

Covers 

RBC covers will be replaced to reduce the humidity load in the process room and improve environmental 

conditions for operators and equipment. In lieu of the hard covers that are problematic to remove to 

access media for repair if needed, there are various soft “tarp” style covers that could be employed. The 

existing ventilation for under the covers should also be reinstated to maintain a small positive pressure 

under the covers. 

 

Tankage 

The RBC tank shows evidence of significant rusting and will be replaced. 
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Secondary Clarifiers 

Steel Tanks 

The exiting clarifier tanks will be replaced.   

 

Sludge Wasting 

The existing timer-based control valve wasting arrangement will be replaced with an alternate more 

reliable and easier to operate approach that precludes tank draining upon failure. The exiting sludge 

intake arrangement could remain with the external piping modified to include either an air lift pump or a 

riser section with a telescoping riser to allow overflow flow adjustment. This system could also provide 

the recommended RBC recycle.  

 

UV Disinfection System  

Only one lamp is currently in operation at each facility. To provide redundancy, a second lamp will be 

installed at both Whitingham and Jacksonville. 

4.1.2 Design Criteria 

The design criteria for this alternative is based off the original parameters outlined in the Basis of Design.  

Refer to Appendix D for this information. 

4.1.3 Map 

Refer to Figures 6 and 10 for a schematic floor plan that illustrates the proposed improvements to the 

Jacksonville and Whitingham WWTFs, respectively. 

4.1.4 Environmental Impacts 

This alternative involved interior work only, and site disturbance will be minimal. As mentioned in previous 

sections, Jacksonville is shown as being inside a Flood Hazard Area, though this delineation does not 

conform to the existing topography of the area. During future phases of the project additional 

investigations will determine where the actual Flood Hazard Area is through the Letter of Map 

Amendment (LOMA) process.  

4.1.5 Land Requirements 

This alternative would not require any additional land in order to implement. 

4.1.6 Potential Construction Problems 

As the site is already developed, and the extent of this alternative is to replace equipment, there will likely 

be few construction issues associated with this alternative. 

4.1.7 Sustainability Considerations 

Potable water is only used for the operator’s facilities in the two WWTFs, therefore water efficiency 

relating to re-use and conservation is not a significant factor for any alternative considered for this 

report.  No exterior improvements are proposed, so stormwater mitigation measures have not been 

considered either.  All alternatives will provide additional information and operational robustness to the 

operator, providing a more sustainable process. By providing effluent flow metering, the operator and 

Town will have a better idea of the water use of the community and can make more informed 

decisions. By adding a generator, both plants’ continued operation during power outages will 

continue, protecting the receiving water from raw sewage. 
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4.1.8 Cost Estimate 

An Engineer’s Opinion of Probable Cost has been prepared for the capital costs of this alternative and 

is shown on Table 9 for Jacksonville and Table 10 for Whitingham. For the purposes of this analysis, 

O&M costs are assumed to be similar to the existing system. 

4.2 Alternative 2 – Sequencing Batch Reactor 

This option replaces the existing RBC and clarifier with a sequencing batch reactor. All items identified 

at the beginning of this section are included as well. 

4.2.1 Description 

The Sequencing Batch Reactor (SBR) is an activated sludge process that is operated in batch fill and 

draw mode rather than a flow through mode. SBRs provides secondary biological treatment and 

secondary clarification in a single tank. SBR systems typically use two or more identical reactors and 

alternate their fill and draw cycles to allow one reactor to fill while the other processes the wastewater.  

SBR reactors typically have larger volumes than a comparable conventional flow through design, but as 

clarification takes place in the same vessel, this difference is offset. Some advantages of SBRs are:  

• Good load dilution and therefore accommodate shock loads well,  

• ideal settling conditions with no need for conventional clarifier mechanisms, and 

• Nitrogen removal can occur by adjustment of the operating conditions.   

 

Disadvantages include the following: 

• Need for equalization after the SBR to buffer the higher discharge rates from batch flow,  

• larger overall tank volumes than comparable conventional flow through systems to 

accommodate high flow events, and 

• A steeper learning curve for operators accustomed to their existing process. 

 

In low flow applications like Jacksonville and Whitingham a single SBR reactor with equalization on 

influent and effluent is sometimes used. Influent equalization temporarily stores influent while the reactor 

is in settle and decant modes. Effluent equalization allows the discharge flow rate of the SBR to average 

out, reducing the size of downstream equipment and maintaining a consistent discharge to the receiving 

water. Both Whitingham and Jacksonville WWTFs include influent equalization with a volume of 100% of 

the design average flow at Whitingham and 50% of design average flow at Jacksonville. For our 

assessment of this alternative effluent equalization tanks were not provided, and the UV disinfection 

units are upsized to accommodate the higher peak flow. At Whitingham, the increased peak flow rate is 

not an issue as the receiving water as the Harriman Reservoir is very large with respect to the small daily 

flow processed by the that WWTF. The flows at Jacksonville, however, are larger and the discharge is 

to the North Branch of the Deerfield River, a smaller water body. To limit the potential impacts to the 

receiving water from high short-term flows and recognizing that the influent equalization volume is only 

50% of the design average flow, two SBR reactors are proposed for Jacksonville to reduce the individual 

batch working volumes and lower the peak discharge flow rate. This will also serve as a redundancy 

measure. At Whitingham, spare parts of critical system components (e.g. blowers, aeration grids, etc) 

will be kept on-hand in case of a system upset. 

 

For this alternative, the following tasks related to the process equipment will be performed: 

 

Sequencing Batch Reactor 



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

1 General
Mobilization/Demobilization L.S. 1 56,900$             56,900$               
Bonds and Insurance (8%) L.S. 1 91,040$             91,000$               
General Conditions (5%) L.S. 1 56,900$             56,900$               

General $205,000
2 Demolition

Roof Demolition S.F. 2,000 7$                      13,000$               
Drywall Demolition S.F. 5,900 0.50$                 3,000$                 
Plumbing Demolition L.S. 1 1,500$               1,500$                 
Process Piping Demolition L.S. 1 2,500$               2,500$                 
HVAC Demo L.S. 1 5,000$               5,000$                 
Electrical Demolition L.S. 1 2,000$               2,000$                 
Demo Bubbler Level Control System L.S. 1 1,500$               1,500$                 
Demo UV control panel L.S. 1 1,000$               1,000$                 
Demo Pump control panel L.S. 1 1,500$               1,500$                 
Demo EQ tank aeration equipment L.S. 1 3,000$               3,000$                 
Disposal L.S. 1 3,000$               3,000$                 

Demolition $37,000

3 Temporary Treatment (both plants)
Mobilization & Demobilization L.S. 1 20,000$             20,000$               
Training L.S. 1 10,000$             10,000$               
Extended Aeration Temporary Treatment System Mo. 6 16,500$             99,000$               
Install and Remove Temporary Power L.S. 1 25,000$             25,000$               
Crushed Stone Pad S.F. 500 75$                    37,500$               
Temporary Piping L.S. 1 7,000$               7,000$                 
Outfall Connection MH Ea. 1 5,000$               5,000$                 
Electric kWh 9,700 0.15$                 1,500$                 
Installation L.S. 1 8,000$               8,000$                 
Site Restoration/Erosion Control L.S. 1 7,500$               7,500$                 

Temporary Treatment (both plants) $221,000

3 Building Improvements
Insulation and New Clapboards S.F. 1,900 20$                    38,000$               
New Roof S.F. 2,000 20$                    40,000$               
Door Replacement Ea. 1 2,500$               2,500$                 
Window Replacement Ea. 4 1,000$               4,000$                 
New Interior Drywall S.F. 5,900 10$                    59,000$               
Interior Painting S.F. 5,900 3$                      17,700$               
Domestic Hot Water L.S. 1 2,000$               2,000$                 
Backflow Preventer L.S. 1 2,500$               2,500$                 
Plumbing Fixtures L.S. 1 2,500$               2,500$                 
Office Space Ventilation/AC L.S. 1 4,000$               4,000$                 
Unit Heatrs Ea. 4 1,500$               6,000$                 
Dehumidifier L.S. 1 5,000$               5,000$                 
Exhaust Fans L.S. 1 3,500$               3,500$                 
Power Distribution L.S. 1 30,000$             30,000$               
Lighting - Reinstallation of Existing LEDs Ea. 1 250$                  300$                    
Emergency Power Generator Ea. 1 50,000$             50,000$               

Table 9

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Jacksonville Alternative 1: Replacement of Existing Equipment In-Kind



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

Table 9

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Jacksonville Alternative 1: Replacement of Existing Equipment In-Kind

Building Improvements $267,000

4 Site Work

Replace Well Pump L.S. 1 3,000$               3,000$                 

Site Work $3,000

5 Process Equipment
Sub-Slab Tankage Ventilation (Blower & Ducting) L.S. 1 35,000$             35,000$               
Replacement EQ Blowers L.S. 1 30,000$             30,000$               
Grout Tank Floor to Slope CY 25 150$                  3,800$                 
Replace Forward Flow Pump L.S. 1 5,000$               5,000$                 
Replace VFD for Forward Flow Pump 1 Ea. 1 5,000$               5,000$                 
New EQ Tank Pressure Transducer Ea. 1 1,500$               1,500$                 
New Integrated Control Panel Ea. 1 65,000$             65,000$               
Replace RBC Unit Ea. 1 150,000$           150,000$             
Replace Clarifier L.S. 1 119,000$           119,000$             
New Effluent Flow Meter Ea. 1 4,000$               4,000$                 
New UV Unit Ea. 1 5,000$               5,000$                 
Equipment Installation L.S. 1 100,491$           100,500$             
Control Wiring L.S. 1 15,000$             15,000$               

Process Equipment $539,000

6 Collection System
Collection System Improvements L.S. 1 71,000$             71,000$               

Collection System $71,000

Construction Subtotal $1,343,000
Engineering (23%) $309,000

Project Contingencies (30%) $496,000

TOTAL OPINION OF PROJECT COST $2,150,000

Notes: 1- Engineering New Record (ENR) Construction Cost Index (CCI) for December 2018 is 11093.47

2- Subtotal amounts have been rounded to the next $1,000.  

3- Overall anticipated project cost has been rounded to the next $10,000.  

4- Anticipated costs have been developed based on similar recent projects, and equipment manufacturer's cost data.

5- Permitting costs have not been included.

6- Contractor's OH&P are included in the unit prices.

7- Start-up and Operator Training is included in the listed equipment costs.

8- Project costs have been developed without benefit of final design drawings.  For planning level costs, a contingency of 30% should be carried.



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

1 General
Mobilization/Demobilization L.S. 1 34,050$             34,100$               
Bonds and Insurance (8%) L.S. 1 54,480$             54,500$               
General Conditions (5%) L.S. 1 34,050$             34,100$               

General $123,000
2 Demolition

Roof Demolition S.F. 1,000 7$                      7,000$                 
Drywall Demolition S.F. 2,700 0.50$                 1,400$                 
Plumbing Demolition L.S. 1 1,000$               1,000$                 
HVAC Demo L.S. 1 10,000$             10,000$               
Electrical Demolition L.S. 1 2,000$               2,000$                 
Demo Bubbler Level Control System L.S. 1 1,500$               1,500$                 
Demo UV control panel L.S. 1 1,000$               1,000$                 
Demo Pump control panel L.S. 1 1,500$               1,500$                 
Disposal L.S. 1 2,400$               2,400$                 

Demolition $28,000

3 Temporary Treatment
Pump/Haul to Jacksonville Day 90 500$                  45,000$               

Temporary Treatment $45,000

3 Building Improvements
Insulation and New Clapboards S.F. 1,500 20$                    30,000$               
New Roof S.F. 1,000 20$                    20,000$               
Door Replacement Ea. 2 2,500$               5,000$                 
Window Replacement Ea. 4 800$                  3,200$                 
New Interior Drywall S.F. 2,700 10$                    27,000$               
Domestic Hot Water L.S. 1 2,000$               2,000$                 
Backflow Preventer L.S. 1 2,500$               2,500$                 
Plumbing Fixtures L.S. 1 2,500$               2,500$                 
Unit Heatrs Ea. 3 1,500$               4,500$                 
Dehumidifier L.S. 1 5,000$               5,000$                 
Exhaust Fans L.S. 1 1,000$               1,000$                 
Interior Painting S.F. 2,700 3$                      8,100$                 
Power Distribution L.S. 1 20,000$             20,000$               
Lighting - Reinstallation of Existing LEDs Ea. 11 250$                  2,800$                 
Emergency Power Generator Ea. 1 25,000$             25,000$               

Building Improvements $159,000

4 Site Work

Pump Station Pump Replacement L.S. 1 5,000$               5,000$                 
Effluent MH Repair L.S. 1 3,000$               3,000$                 
Retaining Wall Repair L.F. 120 100$                  12,000$               

Site Work $20,000

5 Process Equipment

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Whitingham Alternative 1: Replacement of Existing Equipment In-Kind

Table 10



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Whitingham Alternative 1: Replacement of Existing Equipment In-Kind

Table 10

Sub-Slab Tankage Ventilation (Blower & Ducting) L.S. 1 20,000$             20,000$               
Grout Tank Floor to Slope CY 10 150$                  1,500$                 
Replace Forward Flow Pump L.S. 1 3,000$               3,000$                 
Replace VFD for Forward Flow Pump 1 Ea. 1 5,000$               5,000$                 
New EQ Tank Pressure Transducer Ea. 1 1,500$               1,500$                 
New Integrated Control Panel Ea. 1 65,000$             65,000$               
Replace RBC Unit Ea. 1 150,000$           150,000$             
Replace Clarifier L.S. 1 60,000$             60,000$               
New Effluent Flow Meter Ea. 1 4,000$               4,000$                 
New UV Unit Ea. 1 3,000$               3,000$                 
Equipment Installation L.S. 1 74,433$             74,400$               
Control Wiring L.S. 1 15,000$             15,000$               

Process Equipment $403,000

6 Collection System
Collection System Improvements L.S. 1 26,000$             26,000$               

Collection System $26,000

Construction Subtotal $804,000
Engineering (23%) $185,000

Project Contingencies (30%) $297,000

TOTAL OPINION OF PROJECT COST $1,290,000

Notes: 1- Engineering New Record (ENR) Construction Cost Index (CCI) for December 2018 is 11093.47

2- Subtotal amounts have been rounded to the next $1,000.  

3- Overall anticipated project cost has been rounded to the next $10,000.  

4- Anticipated costs have been developed based on similar recent projects, and equipment manufacturer's cost data.

5- Permitting costs have not been included.

6- Contractor's OH&P are included in the unit prices.

7- Start-up and Operator Training is included in the listed equipment costs.

8- Project costs have been developed without benefit of final design drawings.  For planning level costs, a contingency of 30% should be carried.
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Building Addition 

As the space under the building is taken up by tankage, a building addition will be required to house 

the SBR units. The reactor tanks will be installed below grade; for this preliminary analysis circular 

plastic or fiberglass tankage is assumed.   

 

SBR Reactors 

At the Jacksonville WWTF, the reactors have been sized as 17-foot diameter, 14-foot deep vessels. 

For Whitingham, a single 12-foot diameter, 14-foot deep vessel has been sized. These vessels would 

contain a diffused aeration system with blowers, diffuser grid, and air supply piping. Decant 

mechanisms are included, and the controls would be integrated into the single panel provided as in 

the common system improvements described at the beginning of this section. 

 

Secondary Clarifiers 

These units will be demolished and removed from the facilities. 

 

UV Disinfection System  

The UV system will be upsized to account for the higher discharge flow rates associated with the SBR. 

4.2.2 Design Criteria 

Sizing of this process was performed with BioWin, a wastewater treatment process simulator that ties 

together biological, chemical and physical process models. Preliminary SBR sizing for this alternative is 

based on typical SBR design hydraulic retention time at high water level and design average day flows 

of approximately 20 to 24 hours and a working volume of 1/3 of the total reactor liquid volume at high 

water. Table 11 provides a summary of the preliminary SBR sizing for both facilities. 

 

Table 11: Summary of Preliminary SBR Sizing Whitingham 

WWTF 

Jacksonville 

WWTF 

Parameter Design ADF Design ADF 

Reactor Basins 

  

 

Number of Reactors 1 2 

 

Reactor Diameter. Ft 12 17 

 

Max SWD, ft 13 13 

 

Reactor Freeboard @ Max Depth, ft 1 1 

 

Reactor Total Depth, ft 14.0 14.0 

    

 

High Water Depth, ft 13.0 13.0 

 

Low Water Depth, ft 9 9 

 

Max Decant Depth, ft 4.0 4.0 

 

Reactor Volume @ High Water, gal 10,998 22,072 

 

Reactor Volume @ Low Water, gal 7,614 15,280 

 

Max Decant Volume Per Reactor, gal  3,384 6,791 

    

 

High Water Retention Time, days 0.86 0.85 
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Min required cycles per day at ADF per reactor 3.8 3.8 

 

Max Hours per cycle  6.4 6.3 

 

Design Cycle Time 6 6 

    

   SBR Cycle Times 

  

 

Average Cycle Duration, hrs 6 6 

 

Aerated Fill/React, hrs 3.00 3.00 

 

Aerated React, hrs 1.00 1.00 

 

Min Settle, hrs 1 1 

 

Min Decant, hrs 1 1 

 

Idle (React) 0 0 

 

Number of Cycles per day/reactor 4.00 4.00 

 

4.2.3 Map 

Refer to Figures 17 & 18 for a plan illustrating a conceptual layout of this alternative.  

4.2.4 Environmental Impacts 

This alternative will involve a building addition to provide space for the new process equipment.  In 

Jacksonville, there is a sufficient front yard to construct the space needed without further encroaching 

on the river or its floodplain.  As mentioned in previous sections, Jacksonville is shown as being inside 

a Flood Hazard Area, though this delineation does not conform to the existing topography of the area.  

During future phases of the project additional investigations will determine where the actual Flood 

Hazard Area is through the Letter of Map Amendment (LOMA) process.  

 

In Whitingham, construction will be more complicated as the site is on a steep slope. However, with 

good erosion control practices this site can be expanded without an undue adverse impact to the 

surrounding environment. 

4.2.5 Land Requirements 

No additional land would be needed in order to implement this alternative. 

4.2.6 Potential Construction Problems 

Construction at Jacksonville is anticipated to be relatively straightforward if built with good practices. 

At Whitingham, space is constrained due to the steep slope to the west of the building and the small 

parcel size. The contractor will need to carefully stage their equipment and provide space for 

temporary storage of wastewater with access available for a pump truck to regularly drain and haul the 

accumulated wastewater to Jacksonville. 

4.2.7 Sustainability Considerations 

Implementation of this alternative would result in the use of more electricity to drive the aerated SBR 

system. 
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4.2.8 Cost Estimate 

An Engineer’s Opinion of Probable Cost has been prepared for the capital costs of this alternative and 

is shown on Table 12 for Jacksonville and Table 13 for Whitingham. For the purposes of this analysis, 

O&M costs (except for electricity) are assumed to be similar to the existing system. Electricity costs 

are based on blower size and their continuous operation. 

4.3 Alternative 3 – Moving Bed Biological Reactor 

This option replaces the existing RBC and clarifier with a moving bed biological reactor. All items 

identified at the beginning of this section are included as well. 

4.3.1 Description 

MBBRs are a form of fixed film or “attached growth” process and will produce reactor effluent solids that 

are similar in character and quantity to that produced by the RBCs. Because neither the flows or solids 

loads are expected to be significantly different than the RBCs and the existing clarifiers have performed 

adequately for many years, a new clarifier (similar to Alternative 1) will be provided.  

 

A Moving Bed Biological Reactor (MBBR) employs plastic media to provide surface area to provide a 

substrate for biological growth. The critical process design characteristics are the surface area of the 

media (surface area of media per unit volume) and the available volume of the reactor as a percent of 

total reactor volume.  Typical volumes range from 30 to 65%. The process is aerobic and aeration is 

typically provided by diffused air. Systems using floating media also require good screening of influent 

to remove stringy materials that can entwine with the media creating large “clusters” reducing the 

effectiveness and ultimately requiring replacement of media. These systems also require screens on the 

effluent of the reactor to retain the media so that it does not escape the reactor to the clarifier. Some 

advantages of MBBRs are:  

 

• No need for sludge return from the clarifier as in a conventional suspended growth process, 

• No risk of biomass loss due to poor solids settling characteristics, 

• Good shock load recovery, and 

• Provides mechanical media sloughing through scrubbing action of moving media not provided 

in an RBC. 

 

Disadvantages include the following: 

 

• Requires screening of influent in excess of the other alternatives, 

• Requires sufficient tank depth for efficient diffused aeration oxygen transfer, typically 10 to 12 

feet. 

 

For this alternative, the following tasks related to the process equipment will be performed: 

 

Moving Bed Biological Reactor 

Building Addition 

As the space under the building is taken up by tankage, a building addition will be required to house 

the MBBR units. The reactor tanks will be installed below grade; for this preliminary analysis circular 

plastic or fiberglass tankage is assumed.   

 

 



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

1 General
Mobilization/Demobilization L.S. 1 73,650$             73,700$               
Bonds and Insurance (8%) L.S. 1 117,840$           117,800$             
General Conditions (5%) L.S. 1 73,650$             73,700$               

General $266,000
2 Demolition

Roof Demolition S.F. 2,000 7$                      13,000$               
Drywall Demolition S.F. 5,900 0.50$                 3,000$                 
Plumbing Demolition L.S. 1 1,500$               1,500$                 
Process Piping Demolition L.S. 1 2,500$               2,500$                 
HVAC Demo L.S. 1 5,000$               5,000$                 
Electrical Demolition L.S. 1 2,000$               2,000$                 
Demo Bubbler Level Control System L.S. 1 1,500$               1,500$                 
Demo UV control panel L.S. 1 1,000$               1,000$                 
Demo Pump control panel L.S. 1 1,500$               1,500$                 
Demo EQ tank aeration equipment L.S. 1 3,000$               3,000$                 
Disposal L.S. 1 3,000$               3,000$                 

Demolition $37,000

3 Temporary Treatment (both plants)
Mobilization & Demobilization L.S. 1 20,000$             20,000$               
Training L.S. 1 10,000$             10,000$               
Extended Aeration Temporary Treatment System Mo. 6 16,500$             99,000$               
Install and Remove Temporary Power L.S. 1 25,000$             25,000$               
Crushed Stone Pad S.F. 500 75$                    37,500$               
Temporary Piping L.S. 1 7,000$               7,000$                 
Outfall Connection MH Ea. 1 5,000$               5,000$                 
Electric kWh 9,700 0.15$                 1,500$                 
Installation L.S. 1 8,000$               8,000$                 
Site Restoration/Erosion Control L.S. 1 7,500$               7,500$                 

Temporary Treatment (both plants) $221,000

3 Building Improvements
Building Addition S.F. 1,250 260$                  325,000$             
Building Excavation C.Y. 326 16$                    5,200$                 
Backfill & Compaction C.Y. 93 50$                    4,700$                 
Base Slab C.Y. 32 375$                  12,000$               
Tank Walls C.Y. 31 375$                  11,600$               
Insulation and New Clapboards S.F. 1,900 20$                    38,000$               
New Roof S.F. 2,000 20$                    40,000$               
Door Replacement Ea. 1 2,500$               2,500$                 
Window Replacement Ea. 4 1,000$               4,000$                 
New Interior Drywall S.F. 5,900 10$                    59,000$               
Interior Painting S.F. 5,900 3$                      17,700$               
Domestic Hot Water L.S. 1 2,000$               2,000$                 
Backflow Preventer L.S. 1 2,500$               2,500$                 
Plumbing Fixtures L.S. 1 2,500$               2,500$                 
Office Space Ventilation/AC L.S. 1 4,000$               4,000$                 
Unit Heatrs Ea. 4 1,500$               6,000$                 

Table 12

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Jacksonville Alternative 2: Sequencing Batch Reactor



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

Table 12

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Jacksonville Alternative 2: Sequencing Batch Reactor

Dehumidifier L.S. 1 5,000$               5,000$                 
Exhaust Fans L.S. 1 3,500$               3,500$                 
Power Distribution L.S. 1 30,000$             30,000$               
Lighting - Reinstallation of Existing LEDs Ea. 1 250$                  300$                    
Emergency Power Generator Ea. 1 50,000$             50,000$               

Building Improvements $626,000

4 Site Work

Replace Well Pump L.S. 1 3,000$               3,000$                 

Site Work $3,000

5 Process Equipment
Sub-Slab Tankage Ventilation (Blower & Ducting) L.S. 1 35,000$             35,000$               
Replacement EQ Blowers L.S. 1 30,000$             30,000$               
Grout Tank Floor to Slope CY 25 150$                  3,800$                 
Replace Forward Flow Pump L.S. 1 5,000$               5,000$                 
Replace VFD for Forward Flow Pump 1 Ea. 1 5,000$               5,000$                 
New EQ Tank Pressure Transducer Ea. 1 1,500$               1,500$                 
New Integrated Control Panel Ea. 1 65,000$             65,000$               
SBR Package Ea. 1 250,000$           250,000$             
New Effluent Flow Meter Ea. 1 4,000$               4,000$                 
New UV Unit Ea. 1 5,000$               5,000$                 
Equipment Installation L.S. 1 95,589$             95,600$               
Control Wiring L.S. 1 15,000$             15,000$               

Process Equipment $515,000

6 Collection System
Collection System Improvements L.S. 1 71,000$             71,000$               

Collection System $71,000

Construction Subtotal $1,739,000
Engineering (23%) $400,000

Project Contingencies (30%) $642,000

TOTAL OPINION OF PROJECT COST $2,790,000

Notes: 1- Engineering New Record (ENR) Construction Cost Index (CCI) for December 2018 is 11093.47

2- Subtotal amounts have been rounded to the next $1,000.  

3- Overall anticipated project cost has been rounded to the next $10,000.  

4- Anticipated costs have been developed based on similar recent projects, and equipment manufacturer's cost data.

5- Permitting costs have not been included.

6- Contractor's OH&P are included in the unit prices.

7- Start-up and Operator Training is included in the listed equipment costs.

8- Project costs have been developed without benefit of final design drawings.  For planning level costs, a contingency of 30% should be carried.



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

1 General
Mobilization/Demobilization L.S. 1 44,200$             44,200$               
Bonds and Insurance (8%) L.S. 1 70,720$             70,700$               
General Conditions (5%) L.S. 1 44,200$             44,200$               

General $160,000
2 Demolition

Roof Demolition S.F. 1,000 7$                      7,000$                 
Drywall Demolition S.F. 2,700 0.50$                 1,400$                 
Plumbing Demolition L.S. 1 1,000$               1,000$                 
HVAC Demo L.S. 1 10,000$             10,000$               
Electrical Demolition L.S. 1 2,000$               2,000$                 
Demo Bubbler Level Control System L.S. 1 1,500$               1,500$                 
Demo UV control panel L.S. 1 1,000$               1,000$                 
Demo Pump control panel L.S. 1 1,500$               1,500$                 
Disposal L.S. 1 2,400$               2,400$                 

Demolition $28,000

3 Temporary Treatment
Pump/Haul to Jacksonville Day 90 500$                  45,000$               

Temporary Treatment $45,000

3 Building Improvements
Building Addition S.F. 450 260$                  117,000$             
Building Excavation C.Y. 110 16$                    1,800$                 
Backfill & Compaction C.Y. 34 50$                    1,700$                 
Base Slab C.Y. 12 375$                  4,500$                 
Tank Walls C.Y. 13 375$                  4,900$                 
Insulation and New Clapboards S.F. 1,900 20$                    38,000$               
Insulation and New Clapboards S.F. 1,500 20$                    30,000$               
New Roof S.F. 1,000 20$                    20,000$               
Door Replacement Ea. 2 2,500$               5,000$                 
Window Replacement Ea. 4 800$                  3,200$                 
New Interior Drywall S.F. 2,700 10$                    27,000$               
Domestic Hot Water L.S. 1 2,000$               2,000$                 
Backflow Preventer L.S. 1 2,500$               2,500$                 
Plumbing Fixtures L.S. 1 2,500$               2,500$                 
Unit Heatrs Ea. 3 1,500$               4,500$                 
Dehumidifier L.S. 1 5,000$               5,000$                 
Exhaust Fans L.S. 1 1,000$               1,000$                 
Interior Painting S.F. 2,700 3$                      8,100$                 
Power Distribution L.S. 1 20,000$             20,000$               
Lighting - Reinstallation of Existing LEDs Ea. 11 250$                  2,800$                 
Emergency Power Generator Ea. 1 25,000$             25,000$               

Building Improvements $327,000

4 Site Work

Pump Station Pump Replacement L.S. 1 5,000$               5,000$                 

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Whitingham Alternative 2: Sequencing Batch Reactor

Table 13



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Whitingham Alternative 2: Sequencing Batch Reactor

Table 13

Effluent MH Repair L.S. 1 3,000$               3,000$                 
Retaining Wall Repair L.F. 120 100$                  12,000$               

Site Work $20,000

5 Process Equipment
Sub-Slab Tankage Ventilation (Blower & Ducting) L.S. 1 20,000$             20,000$               
Grout Tank Floor to Slope CY 10 150$                  1,500$                 
Replace Forward Flow Pump L.S. 1 3,000$               3,000$                 
Replace VFD for Forward Flow Pump 1 Ea. 1 5,000$               5,000$                 
New EQ Tank Pressure Transducer Ea. 1 1,500$               1,500$                 
New Integrated Control Panel Ea. 1 65,000$             65,000$               
SBR Package Ea. 1 238,000$           238,000$             
New Effluent Flow Meter Ea. 1 4,000$               4,000$                 
New UV Unit Ea. 1 3,000$               3,000$                 
Equipment Installation L.S. 1 81,657$             81,700$               
Control Wiring L.S. 1 15,000$             15,000$               

Process Equipment $438,000

6 Collection System
Collection System Improvements L.S. 1 26,000$             26,000$               

Collection System $26,000

Construction Subtotal $1,044,000
Engineering (23%) $240,000

Project Contingencies (30%) $385,000

TOTAL OPINION OF PROJECT COST $1,670,000

Notes: 1- Engineering New Record (ENR) Construction Cost Index (CCI) for December 2018 is 11093.47

2- Subtotal amounts have been rounded to the next $1,000.  

3- Overall anticipated project cost has been rounded to the next $10,000.  

4- Anticipated costs have been developed based on similar recent projects, and equipment manufacturer's cost data.

5- Permitting costs have not been included.

6- Contractor's OH&P are included in the unit prices.

7- Start-up and Operator Training is included in the listed equipment costs.

8- Project costs have been developed without benefit of final design drawings.  For planning level costs, a contingency of 30% should be carried.
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MBBR Reactors 

At the Jacksonville WWTF, the reactors have been sized as 14.5-foot diameter, 12-foot deep vessels. 

For Whitingham, a single 10.5-foot diameter, 12-foot deep vessel has been sized. These vessels 

would contain a diffused aeration system with blowers, diffuser grid, and air supply piping. Media for 

fixed growth will be provided and effluent retention screens as well. The controls would be integrated 

into the single panel provided as in the common system improvements described at the beginning of 

this section. 

 

Secondary Clarifiers 

New clarifiers will be provided at each facility, similar in size to the existing process. 

 

UV Disinfection System  

Only one lamp is currently in operation at each facility. To provide redundancy, a second lamp will be 

installed at both Whitingham and Jacksonville. 

4.3.2 Design Criteria 

The preliminary MBBR sizing for this alternative is based on using media with a specific surface area 

of 150 sq.ft./cu.ft. (Typical for Kaldnes K1 media) and a media fill volume of 50% of the reactor. Table 

14 provides a summary of the preliminary MBBR sizing for both facilities based on BioWin modeling. 

 
Table 14: Summary of Preliminary MBBR Sizing 

No. of Units 1 2 

Diameter, ft 10.4 14.5 

SWD, ft 11 11 

Freeboard, ft 1 1 

Volume each tank, gal 6,990 13,587 

Total Reactor Volume. Gal 6,990 27,174 

% Media Fill 50 50 

Media Specifc Surface Area, ft2/ft3 150 150 

Total Media Surface Area, sq ft 70,083 272,464 

Reactor HRT, hrs 12 12 

Media Organic Loading, lbsBOD/d/sq.ft. 0.21 0.22 

4.3.3 Map 

Refer to Figures 19 & 20 for a plan illustrating a conceptual layout of this alternative. 

4.3.4 Environmental Impacts 

This alternative will involve a building addition to provide space for the new process equipment.  In 

Jacksonville, there is a sufficient front yard to construct the space needed without further encroaching 

on the river or its floodplain. As mentioned in previous sections, Jacksonville is shown as being inside a 

Flood Hazard Area, though this delineation does not conform to the existing topography of the area. 

During future phases of the project additional investigations will determine where the actual Flood 

Hazard Area is through the Letter of Map Amendment (LOMA) process.  

 



20-YEAR EVALUATION

AND PRELIMINARY

ENGINEERING REPORT

WHITINGHAM, VERMONT

FIGURE 19

JACKSONVILLE WWTF

FLOOR PLAN

ALTERNATIVE 3: MBBR

03/08/2019CHK'D BY: SMMDRAWN BY: EMGDESCRIPTIONBYDATENO

----

SECONDARY CLARIFIER

EQ TANK CHAMBER 1

ACCESS HATCH

EQ TANK CHAMBER 2

ACCESS HATCH

LAVATORY

LABORATORY

&

OFFICE

SHOP ENTRY GARAGE

STORAGE

EQ TANK CHAMBER 3 ACCESS HATCH

EQ TANK CHAMBER 4 ACCESS HATCH

KNOCKOUT WALL

UV DISINFECTION UNIT

PRIMARY SETTLING TANK

CHAMBER 1 ACCESS HATCH

PRIMARY

SETTLING TANK

CHAMBER 2

ACCESS HATCH

PRIMARY SETTLING TANK CHAMBER 3 ACCESS HATCH

PRIMARY SETTLING TANK CHAMBER 4 ACCESS HATCH

FORWARD FLOW

PUMP ROOM

OVERHEAD DOOR

MOTOR CONTROL CENTER &

ELECTRICAL PANEL

MBBR  TANK

EXISTING  BUILDING

MBBR  TANK

PROPOSED CONTROL PANEL



20-YEAR EVALUATION

AND PRELIMINARY

ENGINEERING REPORT

WHITINGHAM, VERMONT

FIGURE 20

WHITINGHAM WWTF

FLOOR PLAN

ALTERNATIVE 3: MBBR

03/08/2019CHK'D BY: SMMDRAWN BY: EMGDESCRIPTIONBYDATENO

----

LAVATORY

CLARIFIER

UV DISINFECTION UNIT

MOTOR

CONTROL

CENTER

EQ TANK CHAMBER 2 ACCESS HATCH

EQ TANK CHAMBER 1 ACCESS HATCH

PRIMARY SETTLING TANK

CHAMBER 3 ACCESS HATCH

PRIMARY SETTLING TANK

CHAMBER 2 ACCESS HATCH

PRIMARY SETTLING TANK

CHAMBER 1 ACCESS HATCH

PUMP ROOM

KNOCKOUT WALL

MBBR  TANK

PROPOSED CONTROL PANEL



 

 

 

 
 

4-10 

20-Year Evaluation & PER TOWN OF WHITINGHAM, VT 

westonandsampson.com 

In Whitingham, construction will be more complicated as the site is on a steep slope. However, with 

good erosion control practices this site can be expanded without an undue adverse impact to the 

surrounding environment. 

4.3.5 Land Requirements 

No additional land would be needed in order to implement this alternative. 

4.3.6 Potential Construction Problems 

Construction at Jacksonville is anticipated to be relatively straightforward if built with good practices. 

At Whitingham, space is constrained due to the steep slope to the west of the building and the small 

parcel size. The contractor will need to carefully stage their equipment and provide space for 

temporary storage of wastewater with access available for a pump truck to regularly drain and haul the 

accumulated wastewater to Jacksonville. 

4.3.7 Sustainability Considerations 

Implementation of this alternative would result in the use of more electricity to drive the aerated MBBR 

system. 

4.3.8 Cost Estimate 

An Engineer’s Opinion of Probable Cost has been prepared for the capital costs of this alternative and 

is shown on Table 15 for Jacksonville and Table 16 for Whitingham. For the purposes of this analysis, 

O&M costs (except electricity) are assumed to be similar to the existing system. Electricity costs are 

based on blower size and their continuous operation. 

 

4.4 Alternative 4:  BioMax Treatment System 

This option replaces the RBCs with the Aqua BioMax treatment system. 

4.4.1 Description 

This process is a combination of RBC and cloth media filtration. The media filtration portion of this 

system eliminates the need for a clarifier, and the discharge from this unit can be disinfected and 

discharged to the receiving water. This product is best suited for applications where flow is under 

100,000 gpd. 

 

Aqua BioMax 

The existing RBC will be removed and replaced with the Aqua BioMax unit. Minor changes to influent 

and effluent piping will be required to connect this unit to the existing treatment train. Controls will be 

integrated into the panel described at the beginning of this section. 

 

Secondary Clarifiers 

The clarifiers will be demolished as part of this alternative. 

 

UV Disinfection System  

Only one lamp is currently in operation at each facility. To provide redundancy, a second lamp will be 

installed at both Whitingham and Jacksonville. 



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

1 General
Mobilization/Demobilization L.S. 1 70,350$             70,400$               
Bonds and Insurance (8%) L.S. 1 112,560$           112,600$             
General Conditions (5%) L.S. 1 70,350$             70,400$               

General $254,000
2 Demolition

Roof Demolition S.F. 2,000 7$                      13,000$               
Drywall Demolition S.F. 5,900 0.50$                 3,000$                 
Plumbing Demolition L.S. 1 1,500$               1,500$                 
Process Piping Demolition L.S. 1 2,500$               2,500$                 
HVAC Demo L.S. 1 5,000$               5,000$                 
Electrical Demolition L.S. 1 2,000$               2,000$                 
Demo Bubbler Level Control System L.S. 1 1,500$               1,500$                 
Demo UV control panel L.S. 1 1,000$               1,000$                 
Demo Pump control panel L.S. 1 1,500$               1,500$                 
Demo EQ tank aeration equipment L.S. 1 3,000$               3,000$                 
Disposal L.S. 1 3,000$               3,000$                 

Demolition $37,000

3 Temporary Treatment (both plants)
Mobilization & Demobilization L.S. 1 20,000$             20,000$               
Training L.S. 1 10,000$             10,000$               
Extended Aeration Temporary Treatment System Mo. 6 16,500$             99,000$               
Install and Remove Temporary Power L.S. 1 25,000$             25,000$               
Crushed Stone Pad S.F. 500 75$                    37,500$               
Temporary Piping L.S. 1 7,000$               7,000$                 
Outfall Connection MH Ea. 1 5,000$               5,000$                 
Electric kWh 9,700 0.15$                 1,500$                 
Installation L.S. 1 8,000$               8,000$                 
Site Restoration/Erosion Control L.S. 1 7,500$               7,500$                 

Temporary Treatment (both plants) $221,000

3 Building Improvements
Building Addition S.F. 1,250 260$                  325,000$             
Building Excavation C.Y. 326 16$                    5,200$                 
Backfill & Compaction C.Y. 93 50$                    4,700$                 
Base Slab C.Y. 32 375$                  12,000$               
Tank Walls C.Y. 31 375$                  11,600$               
Insulation and New Clapboards S.F. 1,900 20$                    38,000$               
New Roof S.F. 2,000 20$                    40,000$               
Door Replacement Ea. 1 2,500$               2,500$                 
Window Replacement Ea. 4 1,000$               4,000$                 
New Interior Drywall S.F. 5,900 10$                    59,000$               
Interior Painting S.F. 5,900 3$                      17,700$               
Domestic Hot Water L.S. 1 2,000$               2,000$                 
Backflow Preventer L.S. 1 2,500$               2,500$                 
Plumbing Fixtures L.S. 1 2,500$               2,500$                 
Office Space Ventilation/AC L.S. 1 4,000$               4,000$                 
Unit Heatrs Ea. 4 1,500$               6,000$                 

Table 15

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Jacksonville Alternative 3: Moving Bed Biological Reactor



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

Table 15

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Jacksonville Alternative 3: Moving Bed Biological Reactor

Dehumidifier L.S. 1 5,000$               5,000$                 
Exhaust Fans L.S. 1 3,500$               3,500$                 
Power Distribution L.S. 1 30,000$             30,000$               
Lighting - Reinstallation of Existing LEDs Ea. 1 250$                  300$                    
Emergency Power Generator Ea. 1 50,000$             50,000$               

Building Improvements $626,000

4 Site Work

Replace Well Pump L.S. 1 3,000$               3,000$                 

Site Work $3,000

5 Process Equipment
Sub-Slab Tankage Ventilation (Blower & Ducting) L.S. 1 35,000$             35,000$               
Replacement EQ Blowers L.S. 1 30,000$             30,000$               
Grout Tank Floor to Slope CY 25 150$                  3,800$                 
Replace Forward Flow Pump L.S. 1 5,000$               5,000$                 
Replace VFD for Forward Flow Pump 1 Ea. 1 5,000$               5,000$                 
New EQ Tank Pressure Transducer Ea. 1 1,500$               1,500$                 
New Integrated Control Panel Ea. 1 65,000$             65,000$               
MBBR Package Ea. 1 78,000$             78,000$               
Replace Clarifier L.S. 1 119,000$           119,000$             
New Effluent Flow Meter Ea. 1 4,000$               4,000$                 
New UV Unit Ea. 1 5,000$               5,000$                 
Equipment Installation L.S. 1 81,915$             81,900$               
Control Wiring L.S. 1 15,000$             15,000$               

Process Equipment $449,000

6 Collection System
Collection System Improvements L.S. 1 71,000$             71,000$               

Collection System $71,000

Construction Subtotal $1,661,000
Engineering (23%) $382,000

Project Contingencies (30%) $613,000

TOTAL OPINION OF PROJECT COST $2,660,000

Notes: 1- Engineering New Record (ENR) Construction Cost Index (CCI) for December 2018 is 11093.47

2- Subtotal amounts have been rounded to the next $1,000.  

3- Overall anticipated project cost has been rounded to the next $10,000.  

4- Anticipated costs have been developed based on similar recent projects, and equipment manufacturer's cost data.

5- Permitting costs have not been included.

6- Contractor's OH&P are included in the unit prices.

7- Start-up and Operator Training is included in the listed equipment costs.

8- Project costs have been developed without benefit of final design drawings.  For planning level costs, a contingency of 30% should be carried.



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

1 General
Mobilization/Demobilization L.S. 1 37,300$             37,300$               
Bonds and Insurance (8%) L.S. 1 59,680$             59,700$               
General Conditions (5%) L.S. 1 37,300$             37,300$               

General $135,000
2 Demolition

Roof Demolition S.F. 1,000 7$                      7,000$                 
Drywall Demolition S.F. 2,700 0.50$                 1,400$                 
Plumbing Demolition L.S. 1 1,000$               1,000$                 
HVAC Demo L.S. 1 10,000$             10,000$               
Electrical Demolition L.S. 1 2,000$               2,000$                 
Demo Bubbler Level Control System L.S. 1 1,500$               1,500$                 
Demo UV control panel L.S. 1 1,000$               1,000$                 
Demo Pump control panel L.S. 1 1,500$               1,500$                 
Disposal L.S. 1 2,400$               2,400$                 

Demolition $28,000

3 Temporary Treatment
Pump/Haul to Jacksonville Day 90 500$                  45,000$               

Temporary Treatment $45,000

3 Building Improvements
Building Addition S.F. 450 260$                  117,000$             
Building Excavation C.Y. 110 16$                    1,800$                 
Backfill & Compaction C.Y. 34 50$                    1,700$                 
Base Slab C.Y. 12 375$                  4,500$                 
Tank Walls C.Y. 13 375$                  4,900$                 
Insulation and New Clapboards S.F. 1,900 20$                    38,000$               
Insulation and New Clapboards S.F. 1,500 20$                    30,000$               
New Roof S.F. 1,000 20$                    20,000$               
Door Replacement Ea. 2 2,500$               5,000$                 
Window Replacement Ea. 4 800$                  3,200$                 
New Interior Drywall S.F. 2,700 10$                    27,000$               
Domestic Hot Water L.S. 1 2,000$               2,000$                 
Backflow Preventer L.S. 1 2,500$               2,500$                 
Plumbing Fixtures L.S. 1 2,500$               2,500$                 
Unit Heatrs Ea. 3 1,500$               4,500$                 
Dehumidifier L.S. 1 5,000$               5,000$                 
Exhaust Fans L.S. 1 1,000$               1,000$                 
Interior Painting S.F. 2,700 3$                      8,100$                 
Power Distribution L.S. 1 20,000$             20,000$               
Lighting - Reinstallation of Existing LEDs Ea. 11 250$                  2,800$                 
Emergency Power Generator Ea. 1 25,000$             25,000$               

Building Improvements $327,000

4 Site Work

Pump Station Pump Replacement L.S. 1 5,000$               5,000$                 

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Whitingham Alternative 3: Moving Bed Biological Reactor

Table 16



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Whitingham Alternative 3: Moving Bed Biological Reactor

Table 16

Effluent MH Repair L.S. 1 3,000$               3,000$                 
Retaining Wall Repair L.F. 120 100$                  12,000$               

Site Work $20,000

5 Process Equipment
Sub-Slab Tankage Ventilation (Blower & Ducting) L.S. 1 20,000$             20,000$               
Grout Tank Floor to Slope CY 10 150$                  1,500$                 
Replace Forward Flow Pump L.S. 1 3,000$               3,000$                 
Replace VFD for Forward Flow Pump 1 Ea. 1 5,000$               5,000$                 
New EQ Tank Pressure Transducer Ea. 1 1,500$               1,500$                 
New Integrated Control Panel Ea. 1 65,000$             65,000$               
MBBR Package Ea. 1 68,000$             68,000$               
Replace Clarifier L.S. 1 60,000$             60,000$               
New Effluent Flow Meter Ea. 1 4,000$               4,000$                 
New UV Unit Ea. 1 3,000$               3,000$                 
Equipment Installation L.S. 1 53,277$             53,300$               
Control Wiring L.S. 1 15,000$             15,000$               

Process Equipment $300,000

6 Collection System
Collection System Improvements L.S. 1 26,000$             26,000$               

Collection System $26,000

Construction Subtotal $881,000
Engineering (23%) $203,000

Project Contingencies (30%) $325,000

TOTAL OPINION OF PROJECT COST $1,410,000

Notes: 1- Engineering New Record (ENR) Construction Cost Index (CCI) for December 2018 is 11093.47

2- Subtotal amounts have been rounded to the next $1,000.  

3- Overall anticipated project cost has been rounded to the next $10,000.  

4- Anticipated costs have been developed based on similar recent projects, and equipment manufacturer's cost data.

5- Permitting costs have not been included.

6- Contractor's OH&P are included in the unit prices.

7- Start-up and Operator Training is included in the listed equipment costs.

8- Project costs have been developed without benefit of final design drawings.  For planning level costs, a contingency of 30% should be carried.



 

 

 

 
 

4-11 

20-Year Evaluation & PER TOWN OF WHITINGHAM, VT 

westonandsampson.com 

4.4.2 Design Criteria 

Refer to Appendix H for a design summary from the equipment manufacturer for each location. 

4.4.3 Map 

Refer to Figures 21 and 22 for a schematic floor plan that illustrates the proposed improvements to the 

Jacksonville and Whitingham WWTFs, respectively. 

4.4.4 Environmental Impacts 

This alternative involved interior work only, and site disturbance will be minimal. As mentioned in previous 

sections, Jacksonville is shown as being inside a Flood Hazard Area, though this delineation does not 

conform to the existing topography of the area. During future phases of the project additional 

investigations will determine where the actual Flood Hazard Area is through the Letter of Map 

Amendment (LOMA) process.  

4.4.5 Land Requirements 

This alternative would not require any additional land in order to implement. 

4.4.6 Potential Construction Problems 

As the site is already developed, and the extent of this alternative will be limited to indoors only, there 

will likely be few construction issues associated with this alternative. 

4.4.7 Sustainability Considerations 

Potable water is only used for the operator’s facilities in the two WWTFs, therefore water efficiency 

relating to re-use and conservation is not a significant factor for any alternative considered for this 

report. No exterior improvements are proposed, so stormwater mitigation measures have not been 

considered either. All alternatives will provide additional information and operational robustness to the 

operator, providing a more sustainable process. By providing effluent flow metering, the operator and 

Town will have a better idea of the water use of the community and can make more informed 

decisions.  By adding a generator, both plants’ continued operation during power outages will 

continue, protecting the receiving water from raw sewage. 

4.4.8 Cost Estimate 

An Engineer’s Opinion of Probable Cost has been prepared for the capital costs of this alternative and 

is shown on Table 17 for Jacksonville and Table 18 for Whitingham. For the purposes of this analysis, 

O&M costs are assumed to be similar to the existing system. 
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Item No. Description Unit Est. Qty. Cost/Unit Total Cost

1 General
Mobilization/Demobilization L.S. 1 54,750$             54,800$               
Bonds and Insurance (8%) L.S. 1 87,600$             87,600$               
General Conditions (5%) L.S. 1 54,750$             54,800$               

General $198,000
2 Demolition

Roof Demolition S.F. 2,000 7$                      13,000$               
Drywall Demolition S.F. 5,900 0.50$                 3,000$                 
Plumbing Demolition L.S. 1 1,500$               1,500$                 
Process Piping Demolition L.S. 1 2,500$               2,500$                 
HVAC Demo L.S. 1 5,000$               5,000$                 
Electrical Demolition L.S. 1 2,000$               2,000$                 
Demo Bubbler Level Control System L.S. 1 1,500$               1,500$                 
Demo UV control panel L.S. 1 1,000$               1,000$                 
Demo Pump control panel L.S. 1 1,500$               1,500$                 
Demo EQ tank aeration equipment L.S. 1 3,000$               3,000$                 
Disposal L.S. 1 3,000$               3,000$                 

Demolition $37,000

3 Temporary Treatment (both plants)
Mobilization & Demobilization L.S. 1 20,000$             20,000$               
Training L.S. 1 10,000$             10,000$               
Extended Aeration Temporary Treatment System Mo. 6 16,500$             99,000$               
Install and Remove Temporary Power L.S. 1 25,000$             25,000$               
Crushed Stone Pad S.F. 500 75$                    37,500$               
Temporary Piping L.S. 1 7,000$               7,000$                 
Outfall Connection MH Ea. 1 5,000$               5,000$                 
Electric kWh 9,700 0.15$                 1,500$                 
Installation L.S. 1 8,000$               8,000$                 
Site Restoration/Erosion Control L.S. 1 7,500$               7,500$                 

Temporary Treatment (both plants) $221,000

3 Building Improvements
Insulation and New Clapboards S.F. 1,900 20$                    38,000$               
New Roof S.F. 2,000 20$                    40,000$               
Door Replacement Ea. 1 2,500$               2,500$                 
Window Replacement Ea. 4 1,000$               4,000$                 
New Interior Drywall S.F. 5,900 10$                    59,000$               
Interior Painting S.F. 5,900 3$                      17,700$               
Domestic Hot Water L.S. 1 2,000$               2,000$                 
Backflow Preventer L.S. 1 2,500$               2,500$                 
Plumbing Fixtures L.S. 1 2,500$               2,500$                 
Office Space Ventilation/AC L.S. 1 4,000$               4,000$                 
Unit Heatrs Ea. 4 1,500$               6,000$                 
Dehumidifier L.S. 1 5,000$               5,000$                 
Exhaust Fans L.S. 1 3,500$               3,500$                 
Power Distribution L.S. 1 30,000$             30,000$               
Lighting - Reinstallation of Existing LEDs Ea. 1 250$                  300$                    
Emergency Power Generator Ea. 1 50,000$             50,000$               

Table 17

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Jacksonville Alternative 4: BioMax System



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

Table 17

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Jacksonville Alternative 4: BioMax System

Building Improvements $267,000

4 Site Work

Replace Well Pump L.S. 1 3,000$               3,000$                 

Site Work $3,000

5 Process Equipment
Sub-Slab Tankage Ventilation (Blower & Ducting) L.S. 1 35,000$             35,000$               
Replacement EQ Blowers L.S. 1 30,000$             30,000$               
Grout Tank Floor to Slope CY 25 150$                  3,800$                 
Replace Forward Flow Pump L.S. 1 5,000$               5,000$                 
Replace VFD for Forward Flow Pump 1 Ea. 1 5,000$               5,000$                 
New EQ Tank Pressure Transducer Ea. 1 1,500$               1,500$                 
New Integrated Control Panel Ea. 1 65,000$             65,000$               
BioMax Unit Ea. 1 235,000$           235,000$             
New Effluent Flow Meter Ea. 1 4,000$               4,000$                 
New UV Unit Ea. 1 5,000$               5,000$                 
Equipment Installation L.S. 1 91,719$             91,700$               
Control Wiring L.S. 1 15,000$             15,000$               

Process Equipment $496,000

6 Collection System
Collection System Improvements L.S. 1 71,000$             71,000$               

Collection System $71,000

Construction Subtotal $1,293,000
Engineering (23%) $297,000

Project Contingencies (30%) $477,000

TOTAL OPINION OF PROJECT COST $2,070,000

Notes: 1- Engineering New Record (ENR) Construction Cost Index (CCI) for December 2018 is 11093.47

2- Subtotal amounts have been rounded to the next $1,000.  

3- Overall anticipated project cost has been rounded to the next $10,000.  

4- Anticipated costs have been developed based on similar recent projects, and equipment manufacturer's cost data.

5- Permitting costs have not been included.

6- Contractor's OH&P are included in the unit prices.

7- Start-up and Operator Training is included in the listed equipment costs.

8- Project costs have been developed without benefit of final design drawings.  For planning level costs, a contingency of 30% should be carried.



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

1 General
Mobilization/Demobilization L.S. 1 32,800$             32,800$               
Bonds and Insurance (8%) L.S. 1 52,480$             52,500$               
General Conditions (5%) L.S. 1 32,800$             32,800$               

General $119,000
2 Demolition

Roof Demolition S.F. 1,000 7$                      7,000$                 
Drywall Demolition S.F. 2,700 0.50$                 1,400$                 
Plumbing Demolition L.S. 1 1,000$               1,000$                 
HVAC Demo L.S. 1 10,000$             10,000$               
Electrical Demolition L.S. 1 2,000$               2,000$                 
Demo Bubbler Level Control System L.S. 1 1,500$               1,500$                 
Demo UV control panel L.S. 1 1,000$               1,000$                 
Demo Pump control panel L.S. 1 1,500$               1,500$                 
Disposal L.S. 1 2,400$               2,400$                 

Demolition $28,000

3 Temporary Treatment
Pump/Haul to Jacksonville Day 90 500$                  45,000$               

Temporary Treatment $45,000

3 Building Improvements
Insulation and New Clapboards S.F. 1,500 20$                    30,000$               
New Roof S.F. 1,000 20$                    20,000$               
Door Replacement Ea. 2 2,500$               5,000$                 
Window Replacement Ea. 4 800$                  3,200$                 
New Interior Drywall S.F. 2,700 10$                    27,000$               
Domestic Hot Water L.S. 1 2,000$               2,000$                 
Backflow Preventer L.S. 1 2,500$               2,500$                 
Plumbing Fixtures L.S. 1 2,500$               2,500$                 
Unit Heatrs Ea. 3 1,500$               4,500$                 
Dehumidifier L.S. 1 5,000$               5,000$                 
Exhaust Fans L.S. 1 1,000$               1,000$                 
Interior Painting S.F. 2,700 3$                      8,100$                 
Power Distribution L.S. 1 20,000$             20,000$               
Lighting - Reinstallation of Existing LEDs Ea. 11 250$                  2,800$                 
Emergency Power Generator Ea. 1 25,000$             25,000$               

Building Improvements $159,000

4 Site Work

Pump Station Pump Replacement L.S. 1 5,000$               5,000$                 
Effluent MH Repair L.S. 1 3,000$               3,000$                 
Retaining Wall Repair L.F. 120 100$                  12,000$               

Site Work $20,000

5 Process Equipment

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Whitingham Alternative 4: BioMax System

Preliminary Opinion of Project Cost



Item No. Description Unit Est. Qty. Cost/Unit Total Cost

Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Preliminary Opinion of Project Cost
Whitingham Alternative 4: BioMax System

Preliminary Opinion of Project Cost

Sub-Slab Tankage Ventilation (Blower & Ducting) L.S. 1 20,000$             20,000$               
Grout Tank Floor to Slope CY 10 150$                  1,500$                 
Replace Forward Flow Pump L.S. 1 3,000$               3,000$                 
Replace VFD for Forward Flow Pump 1 Ea. 1 5,000$               5,000$                 
New EQ Tank Pressure Transducer Ea. 1 1,500$               1,500$                 
New Integrated Control Panel Ea. 1 65,000$             65,000$               
BioMax Unit Ea. 1 130,000$           130,000$             
Replace Clarifier L.S. 1 60,000$             60,000$               
New Effluent Flow Meter Ea. 1 4,000$               4,000$                 
New UV Unit Ea. 1 3,000$               3,000$                 
Equipment Installation L.S. 1 69,273$             69,300$               
Control Wiring L.S. 1 15,000$             15,000$               

Process Equipment $378,000

6 Collection System
Collection System Improvements L.S. 1 26,000$             26,000$               

Collection System $26,000

Construction Subtotal $775,000
Engineering (23%) $178,000

Project Contingencies (30%) $286,000

TOTAL OPINION OF PROJECT COST $1,240,000

Notes: 1- Engineering New Record (ENR) Construction Cost Index (CCI) for December 2018 is 11093.47

2- Subtotal amounts have been rounded to the next $1,000.  

3- Overall anticipated project cost has been rounded to the next $10,000.  

4- Anticipated costs have been developed based on similar recent projects, and equipment manufacturer's cost data.

5- Permitting costs have not been included.

6- Contractor's OH&P are included in the unit prices.

7- Start-up and Operator Training is included in the listed equipment costs.

8- Project costs have been developed without benefit of final design drawings.  For planning level costs, a contingency of 30% should be carried.
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5.0 SELECTION OF AN ALTERNATIVE 

5.1 Lifecycle Cost Analysis 

Based on the capital and O&M costs presented in Section 4, a comparative analysis is presented in 

this section to determine the most economical alternative. Using the guidance document provided by 

the Vermont Department of Environmental Conservation (VT DEC) Facilities Engineering Division 

(FED), this analysis provides a Net Present Value (NPV) of each alternative consisting of the following 

factors: 

 

C:  Capital Cost of the Selected Alternative 

USPW:  Uniform Series Present Worth of annual O&M costs for a 20-year service life 

SPPW: Single Payment Present Worth of the salvage value of the project at the end of 

the 20-year cycle 

 

Therefore, the formula used to calculate the NPV is: 

 

NPV = C + USPW + SPPW 

 

Capital costs of the alternatives are taken from Tables 9, 10, 12, 13, 15, 16, 17 & 18 in previous 

sections of this report. O&M costs are based on the FY2019 budget. Salvage value of the project was 

assumed to be zero at the end of its service life. Interest rates are assumed as 2%, the current rate for 

SRF Clean Water projects. Tables 19, 20, 21 & 22 on the following pages provide the NPV for 

Alternatives 1, 2, 3, and 4 respectively. 

 

Also shown in these tables is the Equivalent Uniform Annual Cost (EUAC) for each alternative. The 

EUAC is a figure that is derived from the same general equation as the USPW, however in this case 

the capital costs are distributed over the 20-year analysis period instead of having the annual O&M 

costs combined into one present-day value. With this method an intuitive measure of the annual 

overall cost of the project can be seen as opposed to the somewhat esoteric large sum of money 

represented by the NPV. The components used to calculate the EUAC are: 

 

P: Present Worth of the Capital Cost for the Selected Alternative 

n: Duration of Payments (years) 

i: Interest Rate 

A: Equivalent Uniform Annual Cost 

 

These factors are combined into a uniform series capital recovery factor which is denoted as  

 

A/P,i,n 

 

Economic textbooks provide tables of capital recovery factors at given interest rates for a set of years, 

so the EUAC can be determined by multiplying the initial capital cost of the alternative this factor. 

Annual O&M costs are added to the EUAC and the resulting figure represents the annual payment the 

Town would need to make in order to fund the selected alternative. 
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Table 23: Financial Analysis Summary  

 
Net Present Value 

Equivalent Uniform 

Annual Cost 

Alternative 1 
$6,000,000 $368,000 

Alternative 2 
$7,000,000 $427,000 

Alternative 3 
$6,800,000 $419,000 

Alternative 4 
$5,800,000 $357,000 
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Annual O&M Cost 158,000$               
Interest Rate 2% per ANR
Payment Period 20
USPW of O&M Costs 2,583,526$            

Capital Cost 3,440,000$            
Salvage Cost -$                       assume 0% of cap cost
Salvage Value 172,000$               straight line depreciation

Net Present Value 6,023,526$           

Equivalent Uniform Annual Cost 368,379$              

Table 19
Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Uniform Series Present Worth Calculation
 Alternative 1: Replacement of Existing Equipment In-Kind



Annual O&M Cost 154,000$               
Interest Rate 2% per ANR
Payment Period 20
USPW of O&M Costs 2,518,121$            

Capital Cost 4,460,000$            
Salvage Cost -$                       assume 0% of cap cost
Salvage Value 223,000$               straight line depreciation

Net Present Value 6,978,121$           

Equivalent Uniform Annual Cost 426,759$              

Table 20
Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Uniform Series Present Worth Calculation
 Alternative 2: Sequencing Batch Reactor



Annual O&M Cost 170,000$               
Interest Rate 2% per ANR
Payment Period 20
USPW of O&M Costs 2,779,744$            

Capital Cost 4,070,000$            
Salvage Cost -$                       assume 0% of cap cost
Salvage Value 203,500$               straight line depreciation

Net Present Value 6,849,744$           

Equivalent Uniform Annual Cost 418,908$              

Table 21
Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Uniform Series Present Worth Calculation
 Alternative 3: Moving Bed Biological Reactor



Annual O&M Cost 155,000$                
Interest Rate 2% per ANR
Payment Period 20
USPW of O&M Costs 2,534,472$             

Capital Cost 3,310,000$             
Salvage Cost -$                       assume 0% of cap cost
Salvage Value 165,500$                straight line depreciation

Net Present Value 5,844,472$            

Equivalent Uniform Annual Cost 357,429$              

Annual Payments for Capital Cost 202,429$              

Table 22
Whitingham 20-Year Evaluation &  Preliminary Engineering Report

Uniform Series Present Worth Calculation
 Alternative 4: BioMax Unit
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6.0 PROPOSED PROJECT 

 

Based on the financial analysis conducted in Section 5 above, Alternative 4 is the most economical 

option and has been selected for further discussion in this section. 

6.1 Preliminary Project Design 

Refer to Section 4.4 for a description of the extent of work associated with this alternative. 

6.2 Project Schedule 

We anticipate the following timetable from the submission of this report to the commencement of 

construction as shown in Table 24 below: 

 

Table 24: Project Schedule 

PER Approval Summer 2019 

Begin Final Design Summer 2019 

Survey/LOMA Permitting Fall 2019 

30% Design Progress Meeting Mid-Fall 2019 

60% Design Progress Meeting Early Winter 2019 

90% Design Progress Meeting Mid-Winter 2020 

Submit Permit Applications Mid-Winter 2020 

Town Bond Vote March 2020 

100% Design/Advertise Bids Late March 2020 

Award Bid Early May 2020 

Construction Start June 2020 

6.3 Permit Requirements 

As this project primarily involves work inside the existing WWTFs and repairs to existing manholes in 

the collection systems, no additional land is required. The permitting requirements for the project are 

limited as well. An Engineering Information Document will be sent to the State of Vermont shortly after 

this report with further detail on the permit requirements. However, we anticipate the following permits 

being required for this project: 

 

FEMA Letter of Map Amendment (LOMA) 

As the existing mapping shows the Jacksonville WWTF inside the Special Flood Hazard Area (SFHA), 

additional investigation is required. Based on our site visits, we suspect that the boundary shown on 

the maps is inaccurate; the WWTF building is at or near the same elevation as the adjacent road, and 

the road itself is not in the SFHA. A limited topographical survey will be conducted to determine the 

elevation of the building and the information sent to FEMA to determine whether the structure is above 

the SFHA. If it is, a LOMA can be filed and no further action is needed.  If the building is inside the 

SFHA, additional floodproofing or mitigation measures will need to be built into the final design of the 

project. 

 

Construction Permit 

This permit from the Division of Fire Safety is required for the building reconstruction work. Once final 

plans are completed, this application can be filed for approval. 
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Other Permits 

Shortly after this report is completed, a Project Review Sheet will be obtained to conclude what other 

permits are necessary. However, we do not anticipate many of these to be applicable as the project’s 

exterior work is limited to repairs of existing structures. Act 250 will likely not be applicable either as the 

project is municipal in nature and the parcels of both WWTFs are less than 10 acres. 

6.4 Sustainability Considerations 

Building insulation will allow the operator to cease use of the existing electric resistance heat in the 

Jacksonville building, reducing energy load. The selected technology uses low-horsepower motors to 

meet permit requirements, keeping the energy costs as low as practicable. As the project does not 

involve building addition, green infrastructure features were not included. 

 

Redundancy Considerations 

Process redundancy is typically designed into facilities by providing equipment configurations which 

will allow 100% of unit process function with any single unit out of service. This is why three pumps or 

blowers are commonly seen, when two will handle the maximum design condition. 

  

In the case of the RBC replacements in the Whitingham and Jacksonville WWTGs, the entire biological 

treatment process is handled by a single piece of process equipment. Full redundancy for an RBC at 

both of these facilities is not practical for the following reasons:  

• You are not able to start up an RBC in less than 3 weeks, due to the need to establish 

sufficient biomass or the media for effective treatment; 

• You cannot keep a redundant unit in full-time parallel operation due to lack of sufficient BDD 

load to keep effective biomass in both units; and 

• Adding full process redundancy would be cost prohibitive. 

 

Instead of full process redundancy, it is common for small RBC installations to identify potential 

process failure points and to maintain spare parts on site for these. Typical failure points for an RBC 

are: 

• Motor 

• Bearings (shaft) 

• Gear box 

 

As evidenced by the existing units, media failure is not likely until the units have exceeded 2x their 

design life. 

 

Since biomass can be maintained during short-term repairs, we recommend providing process 

redundancy by maintaining a stock of spare parts for critical equipment. 

6.5 Engineer’s Opinion of Probable Cost 

Refer to Table 17 & 18 for an itemized opinion of the total project cost. This was developed outshout 

benefit of final design drawings and therefore carries a 30% contingency for financial planning 

purposes. 
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6.6 Annual Operating Budget 

Income 

As discussed in Section 2.6, sewer users currently pay a flat fee of $759.94 per EU. In total there are 

142 user accounts and 243.65 EUs, equating to an annual income of $185,159.38. 

 

Annual O&M Costs 

O&M costs for equipment have been estimated at 2% of their capital costs. Electricity costs for the 

process equipment have been estimated based on the rated horsepower of the existing RBC systems 

versus the rated horsepower of the proposed BioMax system. Electrical demand of other equipment 

(e.g. lab/office space, process pumps, ventilation systems, etc.) was assumed to be included in the 

existing electrical budget. Other operational costs associated with the sewer system have been based 

on the FY2019 budget discussed in Section 2.6. Table 25 below provides the annual O&M costs for 

the selected alternative. 

 

Table 25: Annual O&M Costs 

Description Alternative #4 

Labor $60,000 

Operations/Maintenance $17,480 

Energy $13,367 

Other $64,620 

Total $155,000 

 

Debt Repayments 

In FY2019, an $8,000 reserve was set aside to fund future plant improvements. Assuming all tasks 

identified in the selected alternative are chosen, approximately $3.3 million is required to be financed 

through the Vermont Clean Water State Revolving Loan Fund program. Current terms for financing are 

2% over a 20-year period.  This equates to an annual payment of $202,429. 

 

Reserves 

As of November 19, 2018, the total sewer fund balance was $147,998.28. 

 

 

\\wse03.local\WSE\Projects\VT\Whitingham VT\Report\whitingham - 20-yr eval + PER.docx 

 

 



 

 

 

 
 

7-1 

20-Year Evaluation & PER TOWN OF WHITINGHAM, VT 

westonandsampson.com 

7.0 CONCLUSIONS & RECOMMENDATIONS 

 
After the financial analysis between the four potential options to rehabilitate the Jacksonville and 

Whitingham WWTFs and collection systems, the most economical alternative was found to be the 

BioMax system, a combination RBC and filter that eliminates the need for a clarifier. The total project 

cost included a complete rehabilitation of both facility buildings, installation of the new process 

equipment, bringing all mechanical and electrical systems up to code, and the installation of a single 

control panel with touchscreen display and remote read/alarm capabilities. Generators for each facility 

have been included as well to ensure the continuous operation of the facilities in the event of power 

outages.  The collection system is in need of rehabilitation, and the cost to repair these structures were 

included as well. Temporary wastewater treatment via an extended aeration system will be provided 

throughout the construction period to ensure sewage continues to be treated and the Town stays in 

compliance with its discharge permit. The selected alternative will provide the Town of Whitingham’s 

sewer users with a reliable asset for the next 20 years. 

 

A planning-level opinion of cost has been developed for this alternative, this cost can be financed 

through the SRF Clean Water program. In addition to the low interest rates (2% over 20 years), additional 

assistance is available. This report, Step 1 of the three-step process, was funded through a Planning 

Loan, which is eligible for 50% forgiveness up to $200,000. The engineering fees for Step 2, Final Design, 

are also eligible for loan forgiveness. As the ultimate project will be determined through discussions with 

Town staff and the Selectboard, the fees for Step 2 have not been determined yet. Additional funding 

may be obtained through Pollution Control Grants. These grants are competitive, and recipients are 

selected based on an application form that scores projects based on need, financial status of the 

municipality, and environmental benefit.  The total amount of money available for Pollution Control 

Grants is determined each year by the Vermont Legislature and varies from year to year. Due to the 

uncertainty of funding and how this project would rank compared against other applicants, the financial 

analysis did not include Pollution Control Grants. However, if this project does rank high enough and 

funds are available, it will reduce the payments needed to finance the project. Another potential source 

of assistance is the Water Infrastructure Sponsorship Program (WISPr). This program is intended to fund 

natural resource projects that are not directly related to wastewater facility improvements. Example 

projects could include streambank restoration, stormwater mitigation and other projects that improve 

water quality. While not a direct financial benefit for this project, participation in the WISPr program will 

improve the score of projects that apply for Pollution Control Grants, which do have a direct impact on 

project cost. If the Town or non-profit groups have considered these types of projects in the past but 

elected not to pursue them due to funding issues, this program may be worth investigating further.   

 

Total project costs were projected at $3,310,000, which equate to an annual cost of $202,429. Replacing 

the “Plant Improvements” and “Repairs” line items with the projected O&M costs discussed in Section 

6.6, a revised sewer budget is provided in Table 26 below: 

 

Table 26: Revised Sewer Budget 

Item Proposed Budget 

Amount 

Capital Cost Financing $203,000 

Labor $60,000 

Operations/Maintenance $18,000 

Energy $15,000 
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Other $65,000 

Total $361,000 

 

Dividing this annual cost amongst the 243.65 EUs in both collection systems provides the estimated 

annual sewer cost to a single-family residence of $1,481.63 per year, or $123.46 per month. This is an 

increase of 94% from the current rate of $759.94. 

 

While this report provides a comprehensive analysis of the needs of the Whitingham and Jacksonville 

facilities, not all of the work is required to be immediately undertaken. For example, collection system 

work does not need to occur in the 2020 construction season, the WWTFs have the capacity to treat all 

wastewater entering the plant without exceeding its permitted discharge rate. The cost tables provided 

in this report provide a line-by-line breakdown of all the components of the selected alternative.  Certain 

items, though, must be undertaken in response to the State of Vermont’s 1272 order (e.g. replacement 

of the aging RBC units). The findings of this report will be presented to Town staff and Selectboard 

members, and will serve as a starting point in the conversation to determine what the ultimate project to 

be constructed in 2020 will be. This comprehensive analysis was performed to ensure the Town, if they 

elected to pursue any of these items in the future, would be eligible for the financing rates available 

through the Clean Water SRF program. 

 

We thank the Town for the opportunity to be of service with this project. In particular, Gig Zboray and 

David DiCantio have been extremely helpful as questions arose and thank them for their time and effort 

assisting us.  We look forward to presenting our findings and further aiding the town to establish a long-

term solution to their wastewater treatment systems. 

 

 

 

 

 

 



 

 

 

 
 

8-1 

20-Year Evaluation & PER TOWN OF WHITINGHAM, VT 

westonandsampson.com 
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APPENDIX A 

 

NPDES Permits 

 



�.VERMONT 
State of Vermont 

Department of Environmental Conservation 
Watershed Management Division 
One National Life Drive - Building Main 2 

Montpelier VT 05620-3522 

http://www. watershedmanagement. vt. gov I

Ms. Bonnie Jo Radasch 
Town of Whitingham 
PO Box 529 
Jacksonville VT 05342-0529 

Agency of Natural Resources 

March 4, 2016 

SUBJECT: NPDES Discharge Permit 3-1229, Whitingham WWTF Corrected Pages 
NPDES Discharge Permit 3-1230, Jacksonville WWTF Corrected Page 

Dear Ms. Radasch: 

For discharge permit 3-1229, enclosed are corrected Pages 4 and 5. Condition C.3., 
has been revised to update the formulas used to properly calculate Total Nitrogen 
pounds and Total Nitrogen pounds per day, annual average . 

. For discharge permit 3-1225, enclosed is a corrected Page 4. Condition C.3., has 
also been revised to update the same Total Nitrogen formulas noted above. 

Please replace the enclosed corrected pages with the pages you have on file. Thank 
you. If you have any questions regarding this correction, please contact Julia 
Butzler via e-mail at julia.butzler@vermont.gov or call 802-490-6182. 

Respectfully, 

CCU-�- ?o�L 
Carole Fowler 
Business Operations Support Services Section 

Enclosure: 3-1229, Page 4 & 5
3-1230, Page 4

Cc: David DiCantio, Chief Operator, Town of Whitingham WWTF & Jacksonville WWTF 

Regional Offices - Barre/Essex Jct/Rutland/Springfield/St. Johnsbury



�.VERMONT 
Vermont Department of Environmental Conservation 

Watershed Management Division 

1 National Life Drive, Main-2 

Montpelier VT 05620-3522 

Town of Whitingham 
Attn: Keith Bronson 
PO Box 529 
Jacksonville, VT 05342 

Agency of Natural Resources 

[phone] 802-828-1535

[fax] 802-828-1544 ·

May 12, 2014 

SUBJECT: CORRECTED PAGE, Discharge Permit No. 3-1229, Whitingham WWTF 

Dear Mr. Bronson: 

Enclosed is a corrected page 6 of your discharge permit. This page was corrected to address the 
typographical error in the Reapplication Date. Reapplication should occur 180 prior to permit 
expiration. Since your pe1mit expires on September 30, 2018; the reapplication date was 
adjusted to be March 31, 2018, not March 31, 2017. No other changes to the pe1mit have been 
made. 

Please replace the duplexed pages you have on file (pages 5/6) with the enclosed pages. 

If you have questions, please contact Randy Bean at (802) 490-6181. 

Respectfully, 

fCUJJtJ·�� 
o\--Randy Bean 

Environmental Analyst V 

. 
Wastewater Management Program 

Enclosures (2) 
cc: David DiCantio, Town ofWhitinghams 

David DiDomenico, Wastewater Management Program VT DEC 

To preserve, enhance, restore, and conserve Vermont's nahiral resources, and prntect human health,for the benefit of this and future generations. 



�.VERMONT 
Vermont Department of Environmental Conservation 

Watershed Management Division 

1 National Life Drive, Main-2 

Montpelier VI' 05620-3522 

Town of Whitingham
Attn: Keith Bronson 
PO Box 529 
Jacksonville, VT 05342

RE: Discharge Permit No. 3-1229: Whitingham Wastewater Treatment Facility 

Dear Mr. Bronson, 

Agency of Natural Resources 

[phone] 802-828-1535

[fax] 802-828-1544

December 26, 2013 

Enclosed is your copy of Discharge Permits No. 3-1229 which has been signed on behalf of the
Commissioner of the Department of Environmental Conservation. This permit authorizes the 
discharge of treated ancl disinfected wastewater from the Whitingham Wastewater Treatment Facility to
the Harriman Reservoir. 

Please review the permit carefully and make note of the effluent limitations, monitoring requirements,
and other special conditions. As proposed in the draft permit which was provide for comment, this 
permit contains several changes from the permit that currently authorizes your discharge. Specifically,
the requirements of EPA's Long Island Sound Nitrogen TMDL are included in the permit (See 
Condition I.AC). The TMDL requires the Town to monitor for Total Nitrogen, develop and implement
a Nitrogen Optimization Plan, assess the adequacy of the Plan, and annually report the Total Nitrogen 
discharged from your fac;ility. Also the permit includes a requirement to conduct a Whole Effluent 
·Toxicity test to confirm that this discharge does not have toxic impact and to sample the discharge for
Total Phosphorus to as�ess its potential to contribute to eutrophication in the Harriman Reservoir. 

Since we did not receive any comments on this draft permit during the public notice period, the final permit
is unchanged from the draft that was placed on public notice for comment. 

If there are any questions regarding this permit please contact Randy Bean at our office. 

�� 
Ernest F. Kelley, ManagJr 
Wastewater Management Program 

attachments
cc 
David DiCantio, Town of Whitingham WWTF 
David DiDomenico, VT DEC WSMD 

To preserve, enhance, restore, and conserve Vermont's natural resources, and protect human health,for the benefit of this andfature generations. 



AGENCY OF NATURAL RESOURCES 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

WATERSHED MANAGEMENT DIVISION 
ONE NATIONAL LIFE DRIVE, MAIN BUILDING, 2nct FLOOR 

MONTPELIER, VT 05620-3522 

Name of Applicant: 

Expiration Date: 

Town of Whitingham 
PO Box 529 
Whitingham, VT 05342 

September 30, 2018 

DISCHARGE PERMIT 

Permit No.: 3-1229 
PIN: NS98-0214 

File 13-20 
NPDES No.: VTOIOl 109 

In compliance with the provisions of the Vermont Water Pollution Control Act as amended (10 V.S.A. 
Chapter 47 §1251 et seq), the Vermont Water Pollution Control Permit Regulations, and the Federal 
Clean Water Act, as amended (33 U.S.C. §1251 et seq), the Town of Whitingham, Vermont (hereinafter 
referred to as the "permittee") is authorized by the Secretary, Agency of Natural Resources, to discharge 
from the Whitingham Wastewater Treatment Facility to the Harriman Reservoir in accordance with the 
following general and special conditions. 

This permit shall become effective on the date of signing. 

State of Vermont 
Agency of Natural Resources 

David K. Mears, Commissioner 
Department of Environmental Conservation 

BY: 

�� 

Digitally signed by Peter LaFlamme 
DN: cn=Peter LaFlamme, o=VTDEC, 
ou=Watershed Management Division, 
email=pete.laflamme@state.vt.us, c=US 
Date: 2013. 12.24 08:53:28 -05'00' 

Peter LaFlamme, Director 
Watershed Management Division 



A. EFFLUENT LIMITS
I. SPECIAL CONDITIONS

PERMIT NO.: 3�1229 
Page 2 

1. From the date of signing through ·september 3 0, 2018 the permittee is authorized to discharge from SIN 001 - outfall,
Whitingham Wastewater Treatment Facility, to the Harriman Reservoir, an effluent whose characteristics shall not exceed the
values listed below:

DISCHARGE LIMITATIONS 

Effluent Characteristic 
Monthly Weekly Maximum Monthly Weekly Maximum Instantaneous 
Average Average Day Average Average Day Maximum 

.......... (lbs I day) · ......... . ......... (Concentration) . ......... 

Flow (Annual Avg) 0.0123 MGD 

Biochemical Oxygen 
3.1 4.6 30 mg/1 45 mg/1 50 mg/1 

Demand, 5-day, 20° C 

Total Suspended Solids 3.1 4.6 30 mg/1 45 mg/1 50 mg/1 

Total Phosphorus 
monitor only 

mg/1 

Total Nitrogen 
See Condition monitor only 

LC. below mg/1 

Settleable Solids 
1.0 ml/1 

Escherichia coli Bacteria 111100 ml 

pHCI) Between 6.0 and 8.5 Standard Units 

(1) In accordance with Section 2-04 of the Vermont Water Quality Standards, effective January 1, 2008, this permit establishes a mixing zone in
Harriman Reservoir for pH not to exceed a 50 foot radius from the outfall. Within this mixing zone Section 3-01 B.9.of the Water Quality Standards
is waived in accordance with Section 2-04
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2. The effluent shall not have concentrations or combinations of contaminants including oil,
grease, scum, foam, or floating solids which would cause a violation of the water quality
standards of the receiving waters.

3. The discharge shall not cause visible discoloration of the receiving waters.

4. The monthly average concentrations ofBOD5 and total suspended solids in the discharge
shall not exceed 15 percent of the monthly average concentrations ofBOD5 and total
suspended solids in the influent into the permittee's wastewater treatment facilities. For the
purposes of determining whether the permittee is in compliance with this condition,
samples from the discharge and the influent shall be taken with appropriate allowance for
detention times. See Part I, Special Conditions, Paragraph E.2., Effluent Monitoring.

· 5. When the effluent discharged for a period of 90 consecutive days exceeds 80 percent of the
permitted flow limitation, the permittee shall submit to the permitting authority projected
loadings and a program for maintaining satisfactory treatment levels consistent with
approved water quality management plans.

6. Any action on the part of the Agency of Natural Resources in reviewing, commenting upon
or approving plans and specifications for the construction of wastewater treatment faci}ities
shall not relieve the permittee from the responsibility to achieve effluent limitations set
forth in this permit and shall not constitute a waiver of, or act of estoppel against any
remedy available to the Agency, the State of Vermont or the federal government for failure
to meet any requirement set forth in this permit or imposed by state or federal law.

7. At a minimum of once annually or more frequently if warranted by sludge depth
measurements or degrading effluent quality, the three septic tanks and equalization tanks
shall be cleaned of accumulated sludge and scum. The dates of such cleanings shall be
reported on the applicable discharge monitoring report form (WR-43).

8. The permittee shall clean the quartz sleeves of the ultraviolet light disinfection system at a
frequency which assures that effective disinfection is maintained and shall replace the
ultraviolet light disinfection system lamps as necessary to maintain compliance with the E.
coli bacteria limitation. The dates and a description of the ultraviolet light disinfection
system maintenance activities shall be included on the applicable discharge
monitoring report form (WR-43).

B. WASTE MANAGEMENT ZONE

In accordance with 10 V.S.A. Section 1252, this permit hereby establishes a waste management 
zone that extends for a 75 foot radius from the outfall of the Whitingham Wastewater Treatment 
Facility in the Harriman Reservoir. 



C. TOTAL NITROGEN

1. Optimization Plan

Corrected Page 3/4/2016 PERMIT NO.: 3-1229 
Page 4 

By March 31, 2014, the permittee shall develop and submit to the Department for review and 
approval a Nitrogen Removal Optimization Evaluation Plan (the Plan) for the evaluation of 
alternative methods of operating the existing wastewater treatment facility to optimize the removal 
of nitrogen. The methods to be evaluated include, but are not limited to: operational, process, or 
equipment changes designed to enhance nitrification and denitrification (seasonal and year-round); 
incorporation of anoxic zones; septage receiving policies and procedures; and side stream 
management. The permittee shall implement these recommended operational changes in order to 
maintain the existing mass discharge loading of total nitrogen. The baseline annual average daily 
total nitrogen load discharge from this facility is estimated to be approximately 2 lbs/day. 

This Plan shall be developed by a qualified professional with experience in the operation and/or 
design of municipal wastewater treatment facilities in conjunction with the Chief Operator of the 
facility. 

This Plan shall be provided to the Agency for review and approval prior to implementation and 
shall be revised upon the Agency's request or by the Permittee to address equipment or 
operational changes. 

Implementation of the Plan shall commence within 30 days of its approval by the Agency. 

2. Plan Evaluation

Within one year following the implementation of the Plan, the permitee shall evaluate the 
effectiveness of the Plan. The evaluation shall be conducted by a qualified professional with 
experience in the operation and/or design of municipal wastewater treatment facilities in 
conjunction with the Chief Operator of the facility. The results of the. Evaluation shall be 
submitted to the Agency for review and approval within 60 days of its completion and shall be 
revised at the Agency's request. Actions to implement the approved nitrogen removal 
optimization practices, if any, shall be initiated within 90 days of the Department's approval. 

3. Reporting

Annually, beginning in January 2015, the permittee shall submit, a report to the Agency, as an 
attachment to the December Discharge Monitoring Report fmm (WR-43), that documents the 
annual average daily Total Nitrogen discharged (in pounds per day) from the facility, summarizes 
nitrogen removal optimization and efficiencies, and tracks trends relative to the previous year. 

Total Nitrogen (TN)= Total Kjeldahl Nitrogen (TKN) + Nitrite/Nitrate (NOx). 

TN pounds per day, annual average, shall be calculated as follows: 

1. Calculate the pounds of TN discharged on each sample date:

TN (lbs)= TN (mg/L) x volume discharged (million gallons) on day of sample x 8.34 
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2. Calculate the TN, pounds per day, annual average:

TN (lbs/day, annual average)= (Sum of all TN [lbs])/(count of TN samples) 

4. Wasteload Allocation

This pennit does not establish a formal Waste Load Allocation for the facility nor does it
convey any right to ownership of the facility's estimated baseline annual average total
nitrogen load.

The Agency reserves the right to reopen and amend this permit to include an alternate
Total Nitrogen limitation and/or additional monitoring requirements based on the
monitoring data, the results of nitrogen optimization activities, or a formal Waste Load
Allocation promulgated under Vermont's Waste Load Allocation Rule for Total Nitrogen
in the Connecticut River Watershed based on the Long Island Sound Total Nitrogen
TMDL.
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D. REAPPLICATION 

PERMIT NO.: 3-1229 
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*Correction 05/12/2014

If the permittee desires to continue to discharge after the expiration of this permit, the permittee 
shall reapply on the application forms then in use at least 180 days before this pe1mit expires. 

Reapply for a Discharge Pe1mit by: March 31, 2018 *.

E. OPERATING FEES

This discharge is subject to operating fees. The permittee shall submit the operating fees in
accordance with the procedures provided by the Secretary.

F. WHOLE EFFLUENT TOXICITY TESTING

By no later than November 15, 2016, the permittee shall conduct and submit the results of a two
species (Pimephales promelas) and (Ceriodaphnia dubia), 48 hour acute Whole Effluent Toxicity
(WET) tests to the Agency as specified below.

a. In August or September 2016, the permittee shall conduct a two-species acute WET
test on SIN 001.

b. The WET tests shall be conducted according to the procedures and guidelines
specified in: Methods for Measuring the Acute Toxicity of Effluents and Receiving
Waters to Freshwater and Marine Organisms (most recent edition) USEPA
document.

c. Based upon the results of these tests or any other toxicity tests conducted on this
discharge, this permit may be amended to require additional Whole Effluent Toxicity
testing or a Toxicity Reduction Evaluation be conducted

G. MONITORING AND REPORTING

1. Sampling and Analysis

The sampling, preservation, handling, and analytical methods used shall confmm to
regulations published pursuant to Section 304(g) of the Clean Water Act, under which such
procedures may be required. Guidelines establishing these test procedures have been
published in the Code of Federal Regulations, Title 40, Part 136 (Federal Register, Vol. 56,
No. 195, July 1, 1999 or as amended).

Samples shall be representative of the volume and quality of effluent discharged over the
sampling and reporting period. All samples are to be taken during normal operating
hours. The permittee shall identify the effluent sampling location used for each discharge.



2. Effluent Monitoring·
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The permittee shall monitor and record the quality and quantity of discharge(s) SIN 001
outfall, the Whitingham Wastewater Treatment Facility, according to the following
schedule and other provisions:

u 'ls nti b 30 2018eptem er 
'

PARAMETER 

Flow 
BODs 

TSS 
Total Phosphorus (TP) 

Total Nitrogen (TN) 

Total Kjeldahl Nitrogen 
(TKN) 
Nitrate/Nitrite Nitrogen 
(NOx) 
Settleable Solids 
Escherichia coli Bacteria 
pH 

MINIMUM 
FREQUENCY 
OF ANALYSIS 

Continuous 
Ix monthly 
1 x monthly 
1 x monthly 

1 x monthly 

1 x monthly 

1 x monthly 

1 x daily 
1 x monthly 

1 x daily 

SAMPLE 
TYPE 

Daily Total, Max., Min. 
8 hour composite llJ 
8 hour composite tJJ 
8 hour composite (I) 

Calculated (2)

Grab (2)

Grab C2)

grab C3) 

grab 
Grab 

(!) Composite samples for BODS, TSS, and TP shall be taken during the hours 6:00 
a.m. to 6:00 p.m., unless otherwise specified. Eight hours is the minimum period
for the composite.

(2) 

(3) 

Total Nitrogen = TKN+NOx

Settleable Solids samples shall be collected between 10:00 a.m. and 2:00 p.m. or 
during the period of peak flow. 



3. Influent Monitoring
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The permittee shall monitor the quality of the influent according to the following schedule
and other provisions.

MINIMUM 
SAMPLE 

PARAMETER FREQUENCY OF 
TYPE 

ANALYSIS 

Influent BODS 1 x monthly 8 - hour composite, _minimum (I)

Influent TSS 1 x monthly 8 - hour composite, minimum (I)

Total Nitrogen (TN) 1 x quarterly Calculated <2,3>
Total Kjeldahl Nitrogen 1 x quarterly Grab <2,3> (TKN) 
Nitrate/Nitrite Nitrogen 1 x quarterly Grab <2,3) (NOx) 

(I) Composite samples for BODS and TSS shall be taken during the hours of 6:00 a.m.
to 6:00 p.m., unless otherwise specified. Eight hours is the minimum period for the
composite.

(2) 

(3) 

TN = TKN+NOx 

The influent TN (TKN & NOx) sample shall be collected on the same day as an
effluent TN (TKN & NOx) sample.

4. Reporting

The permittee is required to submit monthly reports of monitoring results on form WR-43.
Reports are due on the 15th day of each month, beginning with the month following the
effective date of this permit.

If, in any reporting period, there has been no discharge, the permittee must submit that
information by the report due date.

Signed copies of these, and all other reports required herein, shall be submitted to the
Secretary at the f91lowing address:

Agency ofNatural Resources 
Department of Environmental Conservation 
Watershed Management Division 
One National Life Drive, Main Building, 2nd Floor 
Montpelier VT 05620-3522 

All reports shall be signed: 
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a. In the case of corporations, by a ·principal executive ·officer ofat least the level of
vice president, or his/her duly authorized representative, if such representative is
responsible for the overall operation of the facility from which the discharge
described in the permit form originates;

b. In the case of a partnership, by a general partner;

c. In the case of a sole proprietorship, by the proprietor;

d. In the case of a municipal, State, or other public facility, by either a principal
executive officer, ranking elected official, or other duly authorized employee.

In addition to the monitoring and reporting requirements given above, daily monitoring of 
certain parameters for operational control are required by the Agency. Operations reports 
(reporting form WR-43) shall be submitted monthly. 

6. Recording of Results

The permittee shall maintain records of all information resulting from any monitoring 
activities required, including: 

a. The exact place, date, and time of sampling;
b. The dates and times the analyses were performed;
c. The person(s) who performed the analyses;
d. The analytical techniques and methods used including sample collection handling

and preservation techniques;
e. The results of all required analyses.
f. The records of monitoring activities and results, including all instrumentation and

calibration and maintenance records;
g. The original calculation and data bench sheets of the operator who performed

analysis of the influent or effluent pursuant to requirements of Section I.(A) of this
permit.

The results of monitoring requirements shall be reported (in the units specified) on the 
Vermont reporting form WR-43 or other forms approved by the Secretary. 

7. Additional Monitoring

If the permittee monitors any pollutant at the location(s) designated herein more frequently 
than required by this permit, using approved analytical methods as specified above, the 
results of such monitoring shall be included in the calculation and reporting of the values 
required in the Discharge Monitoring Report Form WR-43. Such increased frequency 
shall also be indicated. 
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H. DRY WEATHER FLOWS
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Dry weather flows of untreated municipal wastewater from any sanitary or combined sewers are
not authorized by this permit and are specifically prohibited by State and Federal laws and
regulations.

I. OPERATION, MANAGEMENT, AND EMERGENCY RESPONSE PLANS

a. The permittee shall implement the Operation, Management, and Emergency Response Plan
for the wastewater treatment facility, pump stations, and stream crossings as approved by
the Agency on February 19, 2009.

b. The permittee shall implement the Operation, Management, and Emergency Response Plan
for the wastewater collection system as approved by the Agency on February 19, 2009.

J. EMERGENCY ACTION - ELECTRIC POWER FAILURE

The permittee shall indicate in writing to the Secretary within 30 days after the effective date of
this permit that the discharge shall be handled in such a manner that, in the event the primary
source of electric power to the waste treatment facilities (including pump stations) fails, any
discharge into the receiving waters will attempt to comply with the conditions of this permit, but in
no case shall the wastes receive less than primary treatment (or in the case of ultraviolet light
disinfection systems, not less than secondary treatment) plus disinfection.

The permittee shall either provide an alternative source of power for the operation of its treatment
facilities, or demonstrate that the treatment facility has the capacity to store the wastewater volume
that would be generated over the duration of the longest power failure that would have affected the
facility in the last five years, excluding catastrophic events.

The alternative power supply, whether from a generating unit located at the plant site or purchased
from an independent source of electricity, must be separate from the existing power source used to
operate the waste treatment facilities. If a separate unit located at the plant site is to be used, the
permittee shall certify in writing to the Secretary when the unit is completed and prepared to
generate power.

The determination of treatment system storage capacity shall be submitted to the Watershed
Management Division upon completion.

K. SEWER ORDINANCE

The permittee shall have in effect a sewer use ordinance acceptable to the Secretary which, at a
minimum, shall

1. Prohibit the introduction by any discharger into the permittee's sewerage system or
treatment facilities of any pollutant which:

a. is a toxic pollutant in toxic amounts as defined in standards issued from time to time
under Section 307(a) of the Clean Water Act;
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b. creates a fire or explosion hazard in the permittee's treatment works;

c. causes corrosive structural damage to the permittee's treatment works, including all
wastes with a pH lower than 5.0;

d. contains solid or viscous substances in amounts which would cause obstruction to
the flow in sewers or other interference with proper operation of the permittee's
treatment works; or

e. in the case of a major contributing industry, as defined herein, contains an
incompatible pollutant, as further defined herein, in an amount or concentration in
excess of that allowed under standards or guidelines issued from time to time
pursuant to Sections 304, 306, and/or 307 of the Clean Water Act.

2. Require 45 days prior notification to the permittee by any person or persons of a:

a. . proposed substantial change in volume or character of pollutants over that being
discharged into the permittee's treatment works at the time of issuance of this
permit; 

b. proposed new discharge into the permittee's treatment works of pollutants from any
source which would be a new source as defined in Section 306 of the Clean Water
Act if such source were discharging pollutants; or

c. proposed new discharge into the permittee's treatment works of pollutants from any
source which would be subject to Section 301 of the Clean Water Act if it were
discharging such pollutants.

3. Require any industry discharging into the permittee's treatment works to perform such
monitoring of its discharge as the permittee may reasonably require, including the
installation, use, and maintenance of monitoring equipment methods, to keep records of the
results of such monitoring, and to report the results of such monitoring to the permittee.
Such records shall be made available by the permittee to the Secretary upon request.

4. Authorize the permittee's authorized representatives to enter into, upon, or through the
premises of any industry discharging into the permittee's treatment works to have access to
and copy any records, to inspect any monitoring equipment or method required under
subsection 3 above, and to sample any discharge into the permittee's treatment works.

The permittee shall notify the Secretary of any discharge specified in subsection 2 above
within 30 days of the date on which the permittee is notified of such discharge. This
permit may be modified accordingly.
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All discharges authorized herein shall be consistent with the terms and conditions of this 
permit. The discharge of any pollutant more frequently than, or at a level in excess of, that 
identified and authorized by this permit shall constitute a violation of the terms and 
conditions of this permit. Such a violation may result in the imposition of civil and/or 
criminal penalties pursuant to 10 V.S.A. Chapters 47, 201, and/or 211. Any anticipated 
facility expansions or process modifications which will result in new, different, or 
increased discharges of pollutants must be reported by submission of a new permit 
application or, if such changes will not violate the effluent limitations specified in this 
permit, by notice to the permit issuing authority of such changes. Following such notice, 
the permit may be modified to specify and limit any pollutants not previously limited. 

In addition, the permittee shall provide notice to the Secretary of the following: 

a. any new introduction of pollutants into the treatment works from a source which
would be a new source as defined in Section 306 of the Clean Water Act if such
source were discharging pollutants;

b. except for such categories and classes of point sources or discharges specified by
the Secretary, any new introduction of pollutants into the treatment works from a
source which would be subject to Section 301 of the Clean Water Act if such
source were discharging pollutants; and

c. any substantial change in volume or character of pollutants being introduced into
the treatment works by a source introducing pollutants into such works at the time
of issuance of the permit.

The notice shall include: 

i. the quality and quantity of the discharge.to be introduced into the system,
and

11. the anticipated impact of such change in the quality or quantity of the
effluent to be discharged from the permitted facility.

2. Noncompliance Notification

In the event the permittee is unable to comply with any of the conditions of this permit
due, among other reasons, to:

a. breakdown or maintenance of waste treatment equipment (biological and physical
chemical systems including, but not limited to, all pipes, transfer pumps,
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. compressors, collection ponds or tanks for the segregation of treated or untreated 
wastes, ion exchange columns, or carbon absorption units), 

b. accidents caused by human error or negligence, or

c. other causes such as acts of nature,

the permittee shall notify the Secretary within 24 hours of becoming aware of such 
condition or by the next business day and shall provide the Secretary with the following 
information, in writing, within five (5) days: 

1. cause of non-compliance

ii. a description of the non-complying discharge including its impact upon the
receiving water;

iii. anticipated time the condition of non-compliance is expected to continue or,
if such condition has been corrected, the duration of the period of non
compliance;

iv. steps taken by the permittee to reduce and eliminate the non-complying
discharge; and

v. steps to be taken by the permittee to prevent recurrence of the condition of.
non-compliance.

3. Operation and Maintenance

All waste collection, control, treatment, and disposal facilities shall be operated in a
manner consistent with the following:

a. The permittee shall, at all times, maintain in good working order and operate as
efficiently as possible all treatment or control facilities or systems installed or used
by the permittee to achieve compliance with the terms and conditions of this
permit.

b. The permittee shall provide an adequate operating staff which is duly qualified to
carry out the operation, maintenance, and testing functions required to insure
compliance with the conditions of this permit; and

c. The operation and maintenance of this facility shall be performed only by qualified
personnel. The personnel shall be certified as required under the Vermont Water
Pollution Abatement Facility Operator Certification Regulations.
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The permittee shall calibrate and perform maintenance procedures on all monitoring and
analytical instrumentation at regular intervals to ensure accuracy of measurements, or shall
ensure that both activities will be conducted.

The permittee shall keep records of these activities and shall provide such records upon
request of the Secretary.

The permittee shall demonstrate the accuracy of the flow measurement device weekly and
report the results on the monthly report forms. The acceptable limit of error is ± 10%.

The permittee shall analyze any additional samples as may be required by the Agency of
Natural Resources to ensure analytical quality control.

5. Bypass

The diversion or bypass <;>f facilities (including pump stations) necessary to maintain
compliance with the terms and conditions of this permit is prohibited, except where
authorized under the terms and conditions of an Emergency Pollution Permit issued
pursuant to 10 V.S.A. Section 1268.

6. Duty to Mitigate

The permittee shall take all reasonable steps to minimize or prevent any adverse impact to
waters of the State resulting from non-compliance with any condition specified in this
permit, including accelerated or additional monitoring as necessary to determine the nature
and impact of the non-complying discharge.

7. Records Retention

All records and information resulting from the monitoring activities required by this permit
including all records of analyses performed, calibration and maintenance of
instrumentation, and recordings from continuous monitoring instrumentation shall be
retained for a minimum of three (3) years, and shall be submitted to Department
representatives upon request. This period shall be extended during the course of
unresolved litigation regarding the discharge of pollutants or when requested by the
Secretary.

8. Solids Management

Collected screenings, sludges, and other solids removed in the course of treatment and
control ofwastewaters shall be stored, treated and disposed of in accord with t 10 V.S.A.,
Chapter 159 and with the terms and conditions of any certification, interim or final,
transitional operation authorization or order issued pursuant to 10 V.S.A., Chapter 159 that
is in effect on the effective date of this permit or is issued during the term of this permit.
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Maintenance activities, or emergencies resulting from equipment failure or malfunction,
including power outages, which result in an effluent which exceeds the effluent limitations
specified herein, shall be considered a violation of the conditions of this permit, unless the
permittee immediately applies for, and obtains, an emergency pollution permit under the
provisions of 10 V.S.A., Chapter 47, Section 1268. The permittee shall notify the
Department of the emergency situation by the next working day.

10 V.S.A., Chapter 47, Section 1268 reads as follows:

"When a discharge permit holder finds that pollution abatement facilities require repairs,
replacement or other corrective action in order for them to continue to meet standards
specified in the permit, he may apply in the manner specified by the secretary for an
emergency pollution permit for a term sufficient to effect repairs, replacements or other
corrective action. The permit may be issued without prior public notice if the nature of the
emergency will not provide sufficient time to give notice; provided that the secretary shall
give public notice as soon as possible but in any event no later than five days after the
effective date of the emergency pollution permit. No emergency pollution permit shall be
issued unless the applicant certifies and the secretary finds that:

(1) there is no present, reasonable alternative means of disposing of the waste other
than by discharging it into the waters of the state during the limited period of time
of the emergency;

(2) the denial of an emergency pollution permit would work an extreme hardship upon
the applicant;

(3) the granting of an emergency pollution permit will result in some public benefit;

(4) the discharge will not be unreasonably harmful to the quality of the receiving
waters;

(5) the cause or reason for the emergency is not due to wilful or intended acts or
omissions of the applicant."

Application shall be made to the Secretary of the Agency of Natural Resources, 
Department of Environmental Conservation, One National Life Drive, Main Building, 2nd

Floor, Montpelier VT 05620-3522. 

B. RESPONSIBILITIES

1. Right of Entry

The permittee shall allow the Secretary or authorized representative, upon the presentation
of proper credentials:
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a. to. enter upon the. permittee's premises in which an effluent source or any records .
required to be kept under terms and conditions of the permit are located;

b. to have access to and copy any records required to be kept under the terms and
conditions of the permit;

c. to inspect any monitoring equipment or method required in the permit; or

d. to sample any discharge of pollutants.

2. Transfer of Ownership or Control

This permit is not transferable without prior written approval of the Secretary. All
application and operating fees must be paid in full prior to transfer of this permit. In the
event of any change in control or ownership o( facilities from which the authorized
discharges emanate, the permittee shall provide a copy of this permit to the succeeding
owner or controller and shall send written notification of the change in ownership or
control to the Secretary. The permittee shall also inform the prospective owner or operator
of their responsibility to make an application for transfer of this permit.

This request for transfer application must include as a minimum:

a. A properly completed application form provided by the Secretary and the
applicable processing fee.

b. A written statement from the prospective owner or operator certifying:

1. The conditions of the operation that contribute to, or affect, the discharge
will not be materially different under the new ownership.

11. The prospective owner or operator has read and is familiar with the terms of
the permit and agrees to comply with all terms and conditions of the permit.

iii. The prospective owner or operator has adequate funding to operate and
maintain the treatment system and remain in compliance with the terms and
conditions of the permit.

c. The date of the sale or transfer.

The Secretary may require additional information dependent upon the current status of the 
facility operation, maintenance, and permit compliance. 

3. Confidentiality

Pursuant to 10 V.S.A. 1259(b):

"Any records, reports or information obtained under this permit program shall be available
to the public for inspection and copying. However, upon a showing satisfactory to the
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secretary that any records, reports or information or part thereof, other than effluent data; 
would, if made public, divulge methods or processes entitled to protection as trade secrets, 
the secretary shall treat and protect those records, reports or information as confidential. 
Any records, reports or information accorded confidential treatment will be disclosed to 
authorized representatives of the state and the United States when relevant to any 
proceedings under this chapter." 

4. Permit Modification

After notice and opportunity for a hearing, this permit may be modified, suspended, or 
revoked in whole or in part during its term for cause including, but not limited to, the 
following: 

a. violation of any terms or conditions of this permit;

b. obtaining this permit by misrepresentation or failure to disclose fully all relevant
facts; or

c. a change in any condition that requires either a temporary or permanent reduction
or elimination of the permitted discharge.

5. Toxic Effluent Standards

If a toxic effluent standard or prohibition (including any schedule of compliance specified
in such effluent standard or prohibition) is established under section 307(a) of the Federal
Act for a toxic pollutant which is present in the permittee's discharge and such standard or
prohibition is more stringent than any limitation upon such pollutant in this permit, then
this permit shall be revised or modified in accordance with the toxic effluent standard or
prohibition and the permittee so notified.

6. Oil and Hazardous Substance Liability

Nothing in this permit shall be construed to preclude the institution of legal action or
relieve the permittee from any responsibilities, liabilities, or penalties to which the
permittee is or may be subject under 10 V.S.A. §1281.

7. Other Materials

Other materials ordinarily produced or used in the operation of this facility, which have
been specifically identified in the application, may be discharged at the maximum
fr�quency and maximum level identified in the application, provided:

a. They are not:

i. designated as toxic or hazardous under provisions of Sections 307 and 311,
respectively, of the Clean Water Act, or
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known to be hazardous or toxic by the permittee, except that such mateiials 
indicated in (a) and (b) above may be discharged in certain limited amounts 
with the written approval of, and under special conditions established by, 
the Secretary or his designated representative, if the substances will not 
pose any imminent hazard to the public health or safety; 

b. The discharge of such materials will not violate applicable water quality standards;
and

c. The permittee is not notified by the Secretary to eliminate or reduce the quantity of
such materials entering the watercourse.

8. Navigable Waters

This permit does not authorize or approve the construction of any onshore or offshore
physical structures or facilities or the undertaking of any work in any navigable waters.

9. Civil and Criminal Liability

Except as provided in, "Bypass" (Part II.A., paragraph 5.), "Emergency Action - Electric
Power Failures" (Part I, paragraph J.), and "Emergency Pollution Permits" (Part II.A.,
paragraph 9.), nothing in this permit shall be construed to relieve the permittee from civil
or criminal penalties for noncompliance. Civil and criminal penalties for non-compliance
are provided for in 10 V.S.A. Chapters 47, 201, and 211.

10. State Laws

Nothing in this permit shall be construed to preclude the institution of any legal action or
relieve the permittee from any responsibilities, liabilities, or penalties established pursuant
to any applicable State law or regulation under authority preserved by Section 510 of the
Clean Water Act.

11. Property Rights

Issuance of this permit does not convey any property rights in either real or personal
property, or any exclusive privileges, nor does it authorize any injury to private property or
any invasion of personal rights, nor any infringement of Federal, State, or local laws or
regulations.

12. Severability

The provisions of this permit are severable, and if any provision of this permit, or the
application of any provision of this permit to any circumstance, is held invalid, the
application of such provision to other circumstances, and the remainder of this permit,
shall not be affected thereby.
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This permit is issued under authority of 10 V.S.A. §§1258 and 1259 of the Vermont Water
Pollution Control Act, the Vermont Water Pollution Control Permit Regulation, and

Section 402 of the Clean Water Act, as amended. 10 V.S.A. §1259 states: "No person
shall discharge any waste, substance, or material into waters of the State, nor shall any
person discharge any waste, substance, or material into an injection well or discharge into a
publicly owned treatment works any waste which interferes with, passes through without
treatment, or is otherwise incompatible with those works or would have a substantial
adverse effect on those works or on water quality, without first obtaining a permit.for that
discharge from the Secretary". 

14. Definitions

For purposes of this permit, the following definitions shall apply.

The Act-The Vermont Water Pollution Control Act, 10 V.S.A. Chapter47

Annual Average -The highest allowable average of daily discharges calculated as the sum
of all daily discharges (mg/I, lbs or gallons) measured during a calendar year divided by
the number of daily discharges measured during that year. 

Average -The arithmetic means of values taken at the frequency required for each
parameter over the specified period. 

The Clean Water Act -The federal Clean Water Act, as amended. 

Composite Sample -A sample consisting of a minimum of one grab sample per hour
collected during a 24-hour period (or lesser period as specified .in the section on
Monitoring and Reporting) and combined proportionally to flow over that same time
period. 

Daily Discharge -The discharge of a pollutant measured during a calendar day or any 24-
hour period that reasonably represents the calendar day for purposes of sampling.

For pollutants with limitations expressed in pounds the daily discharge is calculated as the
total pounds of pollutants discharged over the day. 

For pollutants with limitations expressed in mg/I the daily discharge is calculated as the
average measurement of the pollutant over the day. 

Grab Sample -An individual sample collected in a period of less than 15 minutes. 

Incompatible Substance (Pollutant) -Any waste being discharged into the treatment
works which interferes with, passes through without treatment, or is otherwise
incompatible with said works or would have a substantial adverse effect on these works or
on water quality. This includes all pollutants required to be regulated under the Federal
Clean Wate:r Act.
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Instantaneous Maximum - A value not to be exceeded in any grab sample. 

Major Contributing Industry - One that: (1) has a flow of 50,000 gallons or more per 
average work day; (2) has a flow greater than five percent of the flow carried by the 
municipal system receiving the waste; (3) has in its wastes a toxic pollutant in toxic 
amounts as defined in standards issued under Section 307(a) of the Clean Water Act; or (4) 
has a significant impact, either singly or in combination with other contributing industries, 
on a publicly owned treatment works or on the quality of effluent from that treatment 
works. 

Maximum Day (maximum daily discharge limitation) -The highest allowable "daily 
discharge" (mg/1, lbs or gallons). 

Mean -The mean v:;ilue is the arithmetic mean. 

Monthly Average - (Average monthly discharge limitation) -The highest allowable 
average of daily discharges (mg/l, lbs or gallons) over a calendar month, calculated as the 
sum of all daily discharges (mg/l, lbs or gallons) measured during a calendar month 
divided by the number of daily discharges measured during that month. 

NPDES -The National Pollutant Discharge Elimination System. 

Secretary -The Secretary of the Agency of Natural Resources 

State Certifying Agency Agency ofNatural Resources 
Department of Environmental Conservation 
Watershed Management Division 
One National Life Drive, Main Building, 2nd Floor 
Montpelier VT 05620-3522 

Weekly Average - (Average weekly discharge limitation) -The highest allowable average 
of daily discharges (mg/I, lbs or gallons) over a calendar week, calculated as the sum of all 
daily discharges (mg/l, lbs or gallons) measured during a calendar week divided by the 
number of daily discharges measured during that week. 

07/2000; u. 10/2012 





~.VERMONT 
Vermont Department of Environmental Conservation 
Watershed Management Division 
1 National Life Drive, Main-2 
Montpelier VT 05620-3522 

Town of Whitingham 
Attn: Keith Bronson 
PO Box 529 
Jacksonville, VT 05342 

RE: Discharge Permit No. 3-1230: Jacksonville Wastewater Treatment Facility 

Dear Mr. Bronson, 

Agency of Natural Resources 

[phone] 802-828-1535 
[fax] 802-828-1544 

April 9, 2014 

Enclosed is your copy of Discharge Permits No. 3-1230 which has been signed on behalf of the 
Commissioner of the Department of Environmental Conservation. This permit authorizes the 
discharge of treated and disinfected wastewater from the Jacksonville Wastewater Treatment Facility to 
the East Branch of the North River. 

Please Feview the permit carefully and make note of the effluent limitations, monitoring requirements, 
and other special conditions. As proposed in the draft permit which was provided for comment, this 
permit contains several changes from the permit that currently authorizes your discharge. Specifically, 
the requirements of EPA's Long Island Sound Nitrogen TMDL are included in the permit (See 
Condition I.A.C). The TMDL requires the Town to monitor for Total Nitrogen, develop and implement 
a Nitrogen Optimization Plan, assess the adequacy of the Plan, and annually report the Total Nitrogen 
discharged from your facility. Also the permit includes a requirement to conduct quarterly ammonia 
testing and a Whole Effluent Toxicity test and chemical pollutant scan to confirm that this discharge 
does not have the potential to cause toxic impact in the river and to sample the discharge for Total 
Phosphorus to assess its potential to contribute to eutrophication. 

Since we did not receive any comments on this draft permit during the public notice period, the final permit 
is unchanged from the draft that was placed on public notice for comment. 

If there are any questions regarding this permit please contact Randy Bean at our office. 

Sincerely, 

~-~ 
Ernest F. Kelley, Manager / 
Wastewater Management P~ram 

attachments 
cc 
David DiCantio, Town of Whitingham WWTF 
David DiDomenico, VT DEC WSMD 

To preserve, enhance, restore, and conserve Vermont's natural resources, and protect human health, for the benefit of this and.future generations. 



AGENCY OF NATURAL RESOURCES 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

WATERSHED MANAGEMENT DIVISION 
ONE NATIONAL LIFE DRIVE, MAIN BUILDING, 2°ct FLOOR 

MONTPELIER, VT 05620-3522 

Name of Applicant: 

Expiration Date: 

Town of Whitingham 
PO Box 529 
Whitingham, VT 05342 

March 31, 2019 

DISCHARGE PERMIT 

Permit No.: 3-1230 
PIN: NS98-0215 

NPDES No.: VT0101044 

In compliance with the provisions of the Vermont Water Pollution Control Act as amended (10 V.S.A. 
Chapter 47 §1251 et seq), the Vermont Water Pollution Control Permit Regulations, and the Federal 
Clean Water Act, as amended (33 U.S.C. §1251 et seq), the Town ofWhitingham,Vermont (hereinafter 
referred to as the "permittee") is authorized by the Secretary, Agency of Natural Resources, to discharge 
from the Jacksonville Wastewater Treatment Facility to the East Branch of the North River in accordance 
with the following general and special conditions. 

This permit shall become effective on the date of signing. 

State of Vermont 
Agency of Natural Resources 

David K. Mears, Commissioner 
Department of Environmental Conservation 

BY: 

~~ 
Digitally signed by Peter Laflamme 
ON: cn=Peter Laflamme, o=VTDEC, 
ou=Watershed Management Division, 
email=pete.laflamme@state.vt.us, c=US 
Date: 2014.04.08 10:22:36 -04'00' 

Peter Laflamme, Director 
Watershed Management Division 



A. EFFLUENT LIMITS 
I. SPECIAL CONDITIONS 
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1. From the date of signing through March 31, 2019, the permittee is authorized to discharge from SIN 001 - outfall, the Jacksonville 
Wastewater Treatment Facility, to the East Branch of the North River, an effluent whose characteristics shall not exceed the values 
listed below: 

.DISCHARGE LIMITATIONS 

Effluent Characteristic 
Monthly Weekly Maximum Monthly Weekly Maximum Instantaneous 
Average Average Day Average Average Day Maximum 

.......... (lbs I day) .......... .......... (Concentration) .......... 
Flow (Annual Avg) 0.0501 MGD 

Biochemical Oxygen Demand, 
12.5 18.8 30 mg/I 45 mg/I 50 mg/I 

5-day, 20° C 

Total Suspended Solids 12.5 18.8 30 mg/I 45 mg/I 50 mg/I 

Total Phosphorus Monitor only (mg/l) 

Total Nitrogen (i,zi 
See Condition 

l.C below 

Total Kjeldahl Nitrogen (TKN) Monitor only (mg/l) 

Nitrate/Nitrite Nitrogen (NOx) Monitor only (mg/l) 

Ammonia Monitor only (mg/l) 

Settleable Solids 1.0 ml/I 

Escherichia coli Bacteria 77/100 ml 

pH<3l Between 6.0 and 8.5 Standard Units 

(1) Total Nitrogen= Total Kjeldahl Nitrogen (TKN) +Nitrate/Nitrite Nitrogen (NOx). 

(2) See Total Nitrogen monitoring report form WR43-TN. 

(3) In accordance with Section 2-04 of the Vermont Water Quality Standards, effective January 1, 2008, this permit establishes a mixing zone in the East Branch 
of the North River for pH for a distance of200 feet downstream from the outfall of the Jacksonville Wastewater Treatment Facility. Within this mixing zone 
Section 3-01 B.9. is waived in accordance with Section 2-04. 
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2. The effluent shall not have concentrations or combinations of contaminants including oil, 
grease, scum, foam, or floating solids which would cause a violation of the water quality 
standards of the receiving waters. 

3. The discharge shall not cause visible discoloration of the receiving waters. 

4. The monthly average concentrations of BODS and total suspended solids in the discharge 
shall not exceed 15 percent of the monthly average concentrations ofBOD5 and total 
suspended solids in the influent into the permittee's wastewater treatment facilities. For the 
purposes of determining whether the permittee is in compliance with this condition, 
samples from the discharge and the influent shall be taken with appropriate allowance for 
detention times. See Part I, Special Conditions, Paragraph E.2., Effluent Monitoring. 

5. When the effluent discharged for a period of 90 consecutive days exceeds 80 percent of the 
permitted flow limitation, the permittee shall submit to the permitting authority projected 
loadings and a program for maintaining satisfactory treatment levels consistent with 
approved water quality management plans. 

6. Any action on the part of the Agency of Natural Resources in reviewing, commenting upon 
or approving plans and specifications for the construction of wastewater treatment facilities 
shall not relieve the permittee from the responsibility to achieve effluent limitations set 
forth in this permit and shall not constitute a waiver of, or act of estoppel against any . 
remedy available to the Agency, the State of Vermont or the federal government for failure 
to meet any requirement set forth in this permit or imposed by state or federal law. 

B. WASTE MANAGEMENT ZONE 

In accordance with 10 V.S.A. Section 1252, this permit hereby establishes a waste management 
zone that extends from the outfall of the Jacksonville Wastewater Treatment Facility in the East 
Branch of the North River downstream 1.3 miles. 

C. TOTAL NITROGEN 

1. Optimization Plan 

By September 30, 2014, the permjttee shall develop and submit to the Department for 
review and approval a Nitrogen Removal Optimization Evaluation Plan (the Plan) for the 
evaluation of alternative methods of operating the existing wastewater treatment facility to 
optimize the removal of nitrogen. The methods to be evaluated include, but are not limited 
to: operational, process, or equipment changes designed to enhance nitrification and 
denitrification (seasonal and year-round); incorporation of anoxic zones; septage receiving 
policies and procedures; and side stream management. The permittee shall implement these 
recommended operational changes in order to maintain the existing mass discharge loading 
of total nitrogen. The baseline annual average daily total nitrogen load discharge from this 
facility is estimated to be approximately 9 lbs/day. 

Permit 3-1230 is missing the paragraph 
requirement for ultraviolet (UV) disinfection 
cfowler 1/25/2016.
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The. Agency reserves the right to reopen and amend this permit to include an alternate 
Total Nitrogen limitation and/or additional monitoring requirements based on the 
monitoring data, the results of nitrogen optimization activities, or a formal Waste Load 
_Allocation promulgated under Vermont's Waste Load Allocation Rule for Total Nitrogen 
in the Connecticut River Watershed based on the Long Island Sound Total Nitrogen 
TMDL. 

D. REAPPLICATION 

If the permittee desires to continue to discharge after the expiration of this permit, the permittee 
shall reapply on the application forms then in use at least 180 days before this permit expires. 

Reapply for a Discharge Permit by: September 30, 2018. 

E. OPERATING FEES 

This discharge is subject to operating fees. The permittee shall submit the operating fees in 
accordance with the procedures provided by the Secretary. 

F. TOXICITY TESTING 

I. By no later than November 15, 2016, the permittee shall submit the results of a two-species 
(Pimephales promelas) and (Ceriodaphnia dubia), 48 hour acute Whole Effluent Toxicity 
(WET) test to the Agency as specified below. 

a. In August or September 2016, the permittee shall conduct a two-species acute WET 
test on SIN 00 I. 

b. The WET tests shall be conducted according to the procedures and guidelines specified 
in: Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to 
Freshwater and Marine Organisms (most recent edition) USEPA document 

2. By no later than November 15, 2016, the permittee shall conduct an effluent analysis of SIN 
001 for the pollutants in Attachment A and submit the results to the Agency. 

3. Based upon the results of these tests or any other toxicity tests conducted on this discharge, 
this permit may be amended to require additional toxicity testing or a Toxicity Reduction 
Evaluation be conducted. 

G. MONITORING AND REPORTING 

1. Sampling and Analysis 

The sampling, preservation, handling, and analytical methods used shall conform to 
regulations published pursuant to Section 304(g) of the Clean Water Act, under which such 
procedures may be required. Guidelines establishing these test procedures have been 
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published in the Code of Federal Regulations, Title 40, Part 136 (Federal Register, Vol. 56, 
No. 195, July 1, 1999 or as amended). 

Samples shall be representative of the volume and quality of effluent discharged over the 
sampling and reporting period. All samples are to be taken during normal operating 
hours. The permittee shall identify the effluent sampling location used for each discharge. 

2. Effluent Monitoring 

The permittee shall monitor and record the quality and quantity of discharge(s) SIN 001 -
outfall, the Jacksonville Wastewater Treatment Facility, according to the following 
schedule and other provisions: 

Until March 31, 2019 

I I 

MINIMUM SAMPLE PARAMETER FREQUENCY TYPE OF ANALYSIS 
Flow Continuous Daily Total, Max., Min. 

BODs 1 xmonthly 8 hour composite U> 
TSS 1 x monthly 8 hour composite <1> 
Total Phosphorus (TP) 1 x monthly 8 hour composite <1> 

Total Nitrogen (TN) 1 x monthly Calculated <2) 

Total Kjeldahl Nitrogen (TKN) 1 x monthly Grab <2,3) 

Nitrate/Nitrite Nitrogen (NOx) 1 x monthly Grab <2,3) 

Ammonia 1 x quarterly Grab(3) 

Settleable Solids 1 x daily Grab <4) 

Escherichia coli Bacteria 1 x monthly Grab 
pH 1 x daily Grab 

1) Composite samples for BODS, TSS, and TP shall be taken durmg the hours 6.00 
a.m. to 6:00 p.m., unless otherwise specified. Eight hours is the minimum period 
for the composite. 

(2) Total Nitrogen= TKN+NOx 

(3) 

(4) 

The TKN, NOx, and Ammonia analysis shall be conducted on the same sample 

Settleable Solids samples shall be collected between 10:00 a.m. and 2:00 p.m. or 
during the period of peak flow. 
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The permittee shall monitor the quality of the influent according to the following schedule 
and other provisions. 

MINIMUM SAMPLE 
PARAMETER FREQUENCY OF 

TYPE 
ANALYSIS 

Influent BODS Ix monthly 8 - hour composite, minimum (I) 

Influent TSS Ix monthly 8 - hour composite, minimum (I) 

Total Nitrogen (TN) 1 x quarterly Calculated (2'3) 

Total Kjeldahl Nitrogen 
1 x quarterly Grab (2'3) 

(TKN) 
Nitrate/Nitrite Nitrogen 

1 x quarterly Grab (2,3) 
(NOx) 

(!) Composite samples for BODS and TSS shall be taken during the hours of 6:00 a.m. 
to 6:00 p.m., unless otherwise specified. Eight hours is the minimum period for the 
composite. 

(2) 

(3) 

TN=TKN +NOx 

The influent TN (TKN & NOx) sample shall be collected on the same day as an 
effluent TN (TKN & NOx) sample. 

5. Reporting 

The permittee is required to submit monthly reports of monitoring results on form WR-43. 
Reports are due on the 15th day of each month, beginning with the month following the 
effective date of this permit. 

If, in any reporting period, there has been no discharge, the permittee must submit that 
information by the report due date. 

Signed copies of these, and all other reports required herein, shall be submitted to the 
Secretary at the following address: 

Agency of Natural Resources 
Department of Environmental Conservation 
Watershed Management Division 
One National Life Drive, Main Building, 2nd Floor 
Montpelier VT 05620-3522 

All reports shall be signed: 
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a. In the case of corporations, by a principal executive officer of at least the level of 
vice president, or his/her duly authorized representative, if such representative is 
responsible for the overall operation of the facility from which the discharge 
described in the permit form originates; 

b. In the case of a partnership, by a general partner; 

c. In the case of a sole proprietorship, by the proprietor; 

d. In the case of a municipal, State, or other public facility, by either a principal 
executive officer, ranking elected official, or other duly authorized employee. 

In addition to the monitoring and reporting requirements given above, daily monitoring of 
certain parameters for operational control are required by the Agency. Operations reports 
(reporting form WR-43) shall be submitted monthly. 

6. Recording of Results 

The permittee shall maintain records of all.information resulting from any monitoring 
activities required, including: 

a. The exact place, date, and time of sampling; 
b. The dates and times the analyses were performed; 
c. The person(s) who performed the analyses; 
d. The analytical techniques and methods used including sample collection handling 

and preservation techniques; 
e. The results of all required analyses. 
f. The records of monitoring activities and results, including all instrumentation and 

calibration and maintenance records; 
g. The original calculation and data bench sheets of the operator who performed 

analysis of the influent or effluent pursuant to requirements of Section I.(A) of this 
permit. 

The results of monitoring requirements shall be reported (in the units specified) on the 
Vermont reporting form WR-43 or other forms approved by the Secretary. 

7. Additional Monitoring 

If the permittee monitors any pollutant at the location(s) designated herein more frequently 
than required by this permit, using approved analytical methods as specified above, the 
results of such monitoring shall be included in the calculation and reporting of the values 
required in the Discharge Monitoring Report Form WR-43. Such increased frequency 
shall also be indicated. 
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Dry weather flows of untreated municipal wastewater from any sanitary or combined sewers are 
not authorized by this permit and are specifically prohibited by State and Federal laws and 
regulations. 

I. OPERATION, MANAGEMENT, AND EMERGENCY RESPONSE PLANS 

a. The permittee shall implement the Operation, Management, and Emergency Response Plan 
for the wastewater treatment facility, pump stations, and stream crossings as approved by 
the Agency on February 19, 2009. 

b. The permittee shall implement the Operation, Management, and Emergency Response Plan 
for the wastewater collection system as approved by the Agency on February 19, 2009 

J. EMERGENCY ACTION - ELECTRIC POWER FAILURE 

The permittee shall indicate in writing to the Secretary within 30 days after the effective date of 
this permit that the discharge shall be handled in such a manner that, in the event the primary 
source of electric power to the waste treatment facilities (including pump stations) fails, any 
discharge into the receiving waters will attempt to comply with the conditions of this permit, but in 
no case shall the wastes receive less than primary treatment (or in the case of ultraviolet light 
disinfection systems, not less than secondary treatment) plus disinfection. 

The permittee shall either provide an alternative source of power for the operation of its treatment 
facilities, or demonstrate that the treatment facility has the capacity to store the wastewater volume 
that would be generated over the duration of the longest power failure that would have affected the 
facility in the last five years, excluding catastrophic events. 

The alternative power supply, whether from a generating unit located at the plant site or purchased 
from an independent source of electricity, must be separate from the existing power source used to 
operate the waste treatment facilities. If a separate unit located at the plant site is to be used, the 
permittee shall certify in writing to the Secretary when the unit is completed and prepared to 
generate power. 

The determination of treatment system storage capacity shall be submitted to the Watershed 
Management Division upon completion. 

K. SEWER ORDINANCE 

The permittee shall have in effect a sewer use ordinance acceptable to the Secretary which, at a 
minimum, shall 

1. Prohibit the introduction by any discharger into the permittee's sewerage system or 
treatment facilities of any pollutant which: 

a. is a toxic pollutant in toxic amounts as defined in standards issued from time to time 
under Section 307(a) of the Clean Water Act; 
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b. creates a fire or explosion hazard in the permittee's treatment works; 

c. causes corrosive structural damage to the permittee's treatment works, including all 
wastes with a pH lower than 5.0; 

d. contains solid or viscous substances in amounts which would cause obstruction to 
the flow in sewers or other interference with proper operation of the permittee's 
treatment works; or 

e. in the case of a major contributing industry, as defined herein, contains an 
incompatible pollutant, as further defined herein, in an amount or concentration in 
excess of that allowed under standards or guidelines issued from time to time 
pursuant to Sections 304, 306, and/or 307 of the Clean Water Act. 

2. Require 45 days prior notification to the permittee by any person or persons of a: 

a. proposed substantial change in volume or character of pollutants over that being 
discharged into the permittee's treatment works at the time of issuance of this 
permit; 

b. proposed new discharge into the permittee's treatment works of pollutants from any 
source which would be a new source as defined in Section 306 of the Clean Water 
Act if such source were discharging pollutants; or 

c. proposed new discharge into the permittee's treatment works of pollutants from any 
source which would be subject to Section 301 of the Clean Water Act if it were 
discharging such pollutants. 

3. Require any industry discharging into the permittee's treatment works to perform such 
monitoring of its discharge as the permittee may reasonably require, including the 
installation, use, and maintenance of monitoring equipment methods, to keep records of the 
results of such monitoring, and to report the results of such monitoring to the permittee. 
Such records shall be made available by the permittee to the Secretary upon request. 

4. Authorize the permittee's authorized representatives to enter into, upon, or through the 
premises of any industry discharging into the permittee's treatment works to have access to 
and copy any records, to inspect any monitoring equipment or method required under 
subsection 3 above, and to sample any discharge into the permittee's treatment works. 

The permittee shall notify the Secretary of any discharge specified in subsection 2 above 
within 30 days of the date on which the permittee is notified of such discharge. This 
permit may be modified accordingly. 



II. GENERAL CONDITIONS 

A. MANAGEMENT REQUIREMENTS 

1. Facility Modification I Change in Discharge 
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All discharges authorized herein shall be consistent with the terms and conditions of this 
permit. The discharge of any pollutant more frequently than, or at a level in excess of, that 
identified and authorized by this permit shall constitute a violation of the terms and 
conditions of this permit. Such a violation may result in the imposition of civil and/or 
criminal penalties pursuant to 10 V.S.A. Chapters 47, 201, and/or 211. Any anticipated 
facility expansions or process modifications which will result in new, different, or 
increased discharges of pollutants must be reported by submission of a new permit 
application or, if such changes will not violate the effluent limitations specified in this 
permit, by notice to the permit issuing authority of such changes. Following such notice, 
the permit may be modified to specify and limit any pollutants not previously limited. 

In addition, the permittee shall provide notice to the Secretary of the following: 

a. any new introduction of pollutants into the treatment works from a source which 
would be a new source as defined in Section 306 of the Clean Water Act if such 
source were discharging pollutants; 

b. except for such categories and classes of point sources or discharges specified by 
the Secretary, any new introduction of pollutants into the treatment works from a 
source which would be subject to Section 301 of the Clean Water Act if such 
source were discharging pollutants; and 

c. any substantial change in volume or character of pollutants being introduced into 
the treatment works by a source introducing pollutants into such works at the time 
of issuance of the permit. 

The notice shall include: 

i. the quality and quantity of the discharge to be introduced into the system, 
and 

ii. the anticipated impact of such change in the quality or quantity of the 
effluent to be discharged from the permitted facility. 

2. Noncompliance Notification 

In the event the permittee is unable to comply with any of the conditions of this permit 
due, among other reasons, to: 

a. breakdown or maintenance of waste treatment equipment (biological and physical
chemical systems including, but not limited to, all pipe·s, transfer pumps, 
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compressors, collection ponds or tanks for the segregation of treated or untreated 
wastes, ion exchange columns, or carbon absorption units), 

b. accidents caused by human error or negligence, or 

c. other causes such as acts of nature, 

the permittee shall notify the Secretary within 24 hours of becoming aware of such 
condition or by the next business day and shall provide the Secretary with the following 
information, in writing, within five (5) days: 

i. cause of non-compliance 

ii. a description of the non-complying discharge including its impact upon the 
receiving water; 

iii. anticipated time the condition of non-compliance is expected to continue or, 
if such condition has been corrected, the duration of the period of non
compliance; 

iv. steps taken by the permittee to reduce and eliminate the non-complying 
discharge; and 

v. steps to be taken by the permittee to prevent recurrence of the condition of 
non-compliance. 

3. Operation and Maintenance 

All waste collection, control, treatment, and disposal facilities shall be operated in a 
manner consistent with the following: 

a. · The permittee shall, at all times, maintain in good working order and operate as 
efficiently as possible all treatment or control facilities or systems installed or used 
by the permittee to achieve compliance with the terms and conditions of this 
permit. 

b. The permittee shall provide an adequate operating staff which is duly qualified to 
carry out the operation, maintenance, and testing functions required to insure 
compliance with the conditions of this permit; and 

c. The operation and maintenance of this facility shall be performed only by qualified 
personnel. The personnel shall be certified as required under the Vermont Water 
Pollution Abatement Facility Operator Certification Regulations. 
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The permittee shall calibrate and perform maintenance procedures on all monitoring and 
analytical instrumentation at regular intervals to ensure accuracy of measurements, or shall 
ensure that both activities will be conducted. 

The permittee shall keep records of these activities and shall provide such records upon 
request of the Secretary. 

The permittee shall demonstrate the accuracy of the flow measurement device weekly and 
report the results on the monthly report forms. The acceptable limit of error is ± 10%. 

The permittee shall analyze any additional samples as may be required by the Agency of 
Natural Resources to ensure analytical quality control. 

5. Bypass 

The diversion or bypass of facilities (including pump stations) necessary to maintain 
compliance with the terms and conditions of this permit is prohibited, except where 
authorized under the terms and conditions of an Emergency Pollution Permit issued 
pursuant to 10 V.S.A. Section 1268. 

6. Duty to Mitigate 

The permittee shall take all reasonable steps to minimize or prevent any adverse impact to 
waters of the State resulting from non-compliance with any condition specified in this 
permit, including accelerated or additional monitoring as necessary to determine the nature 
and impact of the non-complying discharge. 

7. Records Retention 

All records and information resulting from the monitoring activities required by this permit 
including all records of analyses performed, calibration and maintenance of 
instrumentation, and recordings from continuous monitoring instrumentation shall be 
retained for a minimum of three (3) years, and shall be submitted to Department 
representatives upon request. This period shall be extended during the course of 
unresolved litigation regarding the discharge of pollutants or when requested by the 
Secretary. 

8. Solids Management 

Collected screenings, sludges, and other solids removed in the course of treatment and 
control ofwastewaters shall be stored, treated and disposed of in accord with t 10 V.S.A., 
Chapter 159 and with the terms and conditions of any certification, interim or final, 
transitional operation authorization or order issued pursuant to 10 V.S.A., Chapter 159 that 
is in effect on the effective date of this permit or is issued during the term of this permit. 



9. Emergency Pollution Permits 
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·Maintenance activities, or emergencies resulting from equipment failure or malfunction, 
including power outages, which result in an effluent which exceeds the effluent limitations 
specified herein, shall be considered a violation of the conditions of this permit, unless the 
permittee immediately applies for, and obtains, an emergency pollution permit under the 
provisions of 10 V.S.A., Chapter 47, Section 1268. The permittee shall notify the 
Department of the emergency situation by the next working day. 

10 V.S.A., Chapter 47, Section 1268 reads as follows: 

"When a discharge permit holder finds that pollution abatement facilities require repairs, 
replacement or other corrective action in order for them to continue to meet standards 
specified in the permit, he may apply in the manner specified by the secretary for an 
emergency pollution permit for a term sufficient to effect repairs, replacements or other 
corrective action. The permit may be issued without prior public notice ifthe nature of the 
emergency will not provide sufficient time to give notice; provided that the secretary shall 
give public notice as soon as possible but in any event no later than five days after the 
effective date of the emergency pollution permit. No emergency pollution permit shall be 
issued unless the applicant certifies and the secretary finds that: 

(1) there is no present, reasonable alternative means of disposing of the waste other 
than by discharging it into the waters of the state during the limited period of time 
of the emergency; 

(2) the denial of an emergency pollution permit would work an extreme hardship upon 
the applicant; 

(3) the granting of an emergency pollution permit will result in some public benefit; 

( 4) the discharge will not be unreasonably harmful to the quality of the receiving 
waters; 

( 5) the cause or reason for the emergency is not due to wilful or intended acts or 
omissions of the applicant." 

Application shall be made to the Secretary of the Agency of Natural Resources, 
Department of Environmental Conservation, One National Life Drive, Main Building, 2°d 
Floor, Montpelier VT 05620-3522. 

B. RESPONSIBILITIES 

1. Right of Entry 

The permittee shall allow the Secretary or authorized representative, upon the presentation 
of proper credentials: 
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a. to enter upon the permittee's premises in which an effluent source or any records 
required to be kept under terms and conditions of the permit are located; 

b. to have access to and copy any records required to be kept under the terms and 
conditions of the permit; · 

c. to inspect any monitoring equipment or method required in the permit; or 

d. to sample any discharge of pollutants. 

2. Transfer of Ownership or Control 

This permit is not transferable without prior written approval of the Secretary. All 
application and operating fees must be paid in full prior to transfer of this permit. In the 
event of any change in control or ownership of facilities from which the authorized 
discharges emanate, the permittee shall provide a copy of this permit to the succeeding 
owner or controller and shall send written notification of the change in ownership or 
control to the Secretary. The permittee shall also inform the prospective owner or operator 
of their responsibility to make an application for transfer of this permit. 

This request for transfer application must include as a minimum: 

a. A properly completed application form provided by the Secretary and the 
applicable processing fee. 

b. A written statement from the prospective owner or operator certifying: 

i. The conditions of the operation that contribute to, or affect, the discharge 
will not be materially different under the new ownership. 

ii. The prospective owner or operator has read and is. familiar with the terms of 
the permit and agrees to comply with all terms and conditions of the permit. 

iii. The prospective owner or operator has adequate funding to operate and 
maintain the treatment system and remain in compliance with the terms and 
conditions of the permit. 

c. The date of the sale or transfer. 

The Secretary may require additional infonnation dependent upon the current status of the 
facility operation, maintenance, and permit compliance. 

3. Confidentiality 

Pursuant to 10 V.S.A. 1259(b): 

"Any records, reports or information obtained under this permit program shall be available 
to the public for inspection and copying. However, upon a showing satisfactory to the 



PERMIT NO.: 3-1230 
Page 16 

secretary that arty records, reports or information or part thereof, other than effluent data, 
would, if made public, divulge methods or processes entitled to protection as trade secrets, 
the secretary shall treat and protect those records, reports or information as confidential. 
Any records, reports or information accorded confidential treatment will be disclosed to 
authorized representatives of the state and the United States when relevant to any 
proceedings under this chapter." 

4. Permit Modification 

After notice and opportunity for a hearing, this permit may be modified, suspended, or 
revoked in whole or in part during its term for cause including, but not limited to, the 
following: 

a. violation of any terms or conditions of this permit; 

b. obtaining this permit by misrepresentation or failure to disclose fully all relevant 
facts; or 

c. a change in any condition that requires either a temporary or permanent reduction 
or elimination of the permitted discharge. 

5. Toxic Effluent Standards 

If a toxic effluent standard or prohibition (including any schedule of compliance specified 
in such effluent standard or prohibition) is established under section 307(a) of the Federal 
Act for a toxic pollutant which is present in the permittee's discharge and such standard or 
prohibition is more stringent than any limitation upon such pollutant in this permit, then 
this permit shall be revised or modified in accordance with the toxic effluent standard or 
prohibition and the permittee so notified. 

6. Oil and Hazardous Substance Liability 

Nothing in this permit shall be construed to preclude the institution oflegal action or 
relieve the permittee from any responsibilities, liabilities, or penalties to which the 
permittee is or may be subject under 10 V.S.A. §1281. 

7. Other Materials 

Other materials ordinarily produced or used in the operation of this facility, which have 
been specifically identified in the application, may be discharged at the maximum 
frequency and maximum level identified in the application, provided: 

a. They are not: 

i. designated as toxic or hazardous under provisions of Sections 307 and 311, 
respectively, of the Clean Water Act, or 
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ii. known to be hazardous or toxic by the permittee, except that such materials 
indicated in (a) and (b) above may be discharged in certain limited amounts 
with the written approval of, and under special conditions established by, 
the Secretary or his designated representative, if the substances will not 
pose any imminent hazard to the public health or safety; 

b. The discharge of such materials will not violate applicable water quality standards; 
and 

c. The permittee is not notified by the Secretary to eliminate or reduce the quantity of 
such materials entering the watercourse. 

8. Navigable Waters 

This permit does not authorize or approve the construction of any onshore or offshore 
physical structures or facilities or the undertaking of any work in any navigable waters. 

9. Civil and Criminal Liability 

Except as provided in, "Bypass" (Part II.A., paragraph 5.), "Emergency Action - Electric 
Power Failures" (Part I, paragraph J.), and "Emergency Pollution Permits" (Part II.A., 
paragraph 9.), nothing in this permit shall be construed to relieve the permittee from civil 
or criminal penalties for noncompliance. Civil and criminal penalties for non-compliance 
are provided for in 10 V.S.A. Chapters 47, 201, and 211. 

10. State Laws 

Nothing in this permit shall be construed to preclude the institution of any legal action or 
relieve the permittee from any responsibilities, liabilities, or penalties established pursuant 
to any applicable State law or regulation under authority preserved by Section 510 of the 
Clean Water Act. 

11. Property Rights 

Issuance of this permit does not convey any property rights in either real or personal 
property, or any exclusive privileges, nor does it authorize any injury to private property or 
any invasion of personal rights, nor any infringement of Federal, State, or local laws or 
regulations. 

12. Severability 

The provisions of this permit are severable, and if any provision of this permit, or the 
application of any provision of this permit to any circumstance, is held invalid, the 
application of such provision to other circumstances, and the remainder of this permit, 
shall not be affected thereby. 



13. Authority 

PERMITNO.: 3-1230 
Page 18 

This permit is issued under authority of 10 V.S.A. §§ 1258 and 1259 of the Vermont Water 
Pollution Control Act, the Vermont Water Pollution Control Permit Regulation, and 
Section 402 of the Clean Water Act, as amended. 10 V.S.A. §1259 states: "No person 
shall discharge any waste, substance, or material into waters of the State, nor shall any 
person discharge any waste, substance, or material into an injection well or discharge into a 
publicly owned treatment works any waste which interferes with, passes through without 
treatment, or is otherwise incompatible with those works or would have a substantial 
adverse effect on those works or on water quality, without first obtaining a permit for that 
discharge from the Secretary". 

14. Definitions 

For purposes of this permit, the following definitions shall apply. 

The Act -The Vermont Water Pollution Control Act, 10 V.S.A. Chapter 47 

Annual Average -The highest allowable average of daily discharges calculated as the sum 
of all daily discharges (mg/l, lbs or gallons) measured during a calendar year divided by 
the number of daily discharges measured during that year. 

Average - The arithmetic means of values taken at the frequency required for each 
parameter over the specified period. 

The Clean Water Act -The federal Clean Water Act, as amended. 

Composite Sample - A sample consisting of a .minimum of one grab sample per hour 
collected during a 24-hour period (or lesser period as specified in the section on 
Monitoring and Reporting) and combined proportionally to flow over that same time 
period. 

Daily Discharge - The discharge of a pollutant measured during a calendar day or any 24-
hour period that reasonably represents the calendar day for purposes of sampling. 

For pollutants with limitations expressed in pounds the daily discharge is calculated as the 
total pounds of pollutants discharged over the day. 

For pollutants with limitations expressed in mg/I the daily discharge is calculated as the 
average measurement of the pollutant over the day. 

Grab Sample - An individual sample collected in a period of less than 15 minutes. 

Incompatible Substance (Pollutant) - Any waste being discharged into the treatment 
works which interferes with, passes through without treatment, or is otherwise 
incompatible with said works or would have a substantial adverse effect on these works or 
on water quality. This includes all pollutants required to be regulated under the Federal 
Clean Water Act. 
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Instantaneous Maximum - A value not to be exceeded in any grab sample. 

Major Contributing Industry - One that: (1) has a flow of 50,000 gallons or more per 
average work day; (2) has a flow greater than five percent of the flow carried by the 
municipal system receiving the waste; (3) has in its wastes a toxic pollutant in toxic 
amounts as defined in standards issued under Section 307(a) of the Clean Water Act; or (4) 
has a significant impact, either singly or in combination with other contributing industries, 
on a publicly owned treatment works or on the quality of effluent from that treatment 
works. 

Maximum Day (maximum daily discharge limitation) - The highest allowable "daily 
discharge" (mg/I, lbs or gallons). 

Mean - The mean value is the arithmetic mean. 

Monthly Average - (Average monthly discharge limitation) -The highest allowable 
average of daily discharges (mg/I, lbs or gallons) over a calendar month, calculated as the 
sum of all daily discharges (mg/I, lbs or gallons) measured during a calendar month 
divided by the number of daily discharges measured during that month. 

NPDES - The National Pollutant Discharge Elimination System. 

Secretary - The Secretary of the Agency of Natural Resources 

State Certifying Agency Agency of Natural Resources 
Department of Environmental Conservation 
Watershed Management Division 
One National Life Drive, Main Building, 2nd Floor 
Montpelier VT 05620-3522 

Weekly Average - (Average weekly discharge limitation) -The highest allowable average 
of daily discharges (mg/I, lbs or gallons) over a calendar week, calculated as the sum of all 
daily discharges (mg/I, lbs or gallons) measured during a calendar week divided by the 
number of daily discharges measured during that week. 

07/2000; u. 10/2012 



Metals2 Cyanide and Phenols 
Antimony, Total 
Arsenic, Total 
Beryllium, Total 
Cadmium, Total 
Copper, Total 
Chromium, Total 
Cyanide, Total 
Lead, Total 
Mercury, Total 
Nickel, Total 
Phenols, Total 
Selenium, Total 
Silver, Total 
Thallium, Total 
Zinc, Total 

Volatiles 
acrolein 
acrylonitrile 
benzene 
bromoform 
carbon tetrachloride 
chlorobenzene 
chlorodibromomethane 
chloroethane 
2-chloroethylvinyl ether 
chloroform 
dichlorobromomethane 
1, 1-dichloroethane 
1,2-dichloroethane 
1, 1-dichloroethylene 
1,2-dichloropropane 
1,3-dichloropropylene 
ethyl benzene 
methyl bromide 
methyl chloride 
methylene chloride 
1, 1,2,2-tetrachloroethane 
tetrachloroethylene 
toluene 
1,2-trans-dichloroethylene 
1, 1, I-trichloroethane 
1, 1,2-trichloroethane 
trichloroethylene 
vinyl chloride 

ATTACHMENT A 

Acid Compounds 
2-chlorophenol 
2,4-dichlorophenol 
2,4-dimethylphenol 
4,6-dinitro-o-creso l 
2,4-dinitrophenol 
2-nitrophenol 
4-nitrophenol 
p-chloro-m-cresol 
pentachlorophenol 
phenol 
2,4,6-trichlorophenol 

Base/Neutral 
acenaphthene 
acenaphthylene 
anthracene 
benzidine 
benzo( a)anthracene 
benzo( a )pyrene 
3,4-benzofluoranthene 
benzo(ghi)perylene 
benzo(k)fluoranthene 
bis(2-chloroethoxy )methane 
bis(2-chloroethyl)ether 
bis(2-chloroisopropyl)ether 
bis(2-ethylhexyl)phthalate 
4-bromophenyl phenyl ether 
butylbenzyl phthalate 
2-chloronaphthalene 
4-chlorophenyl phenl ether 
chrysene 
dibenzo( a,h )anthracene 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
3,3'-dichlorobenzidi.ne 
diethyl phthalate 
dimethyl phthalate 
di-n-octyl phthalate 
2,4-dinitrotoluene 
2,6-dinitrotoluene 
di-n-octyl phythalate 
1,2-diphenylhydrazine 

(as azobenzene) 
fluroranthene 
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Base/Neutrals (continued} 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno( 1,2,3-cd)pyrene 
isophorone 
napthalene 
nitrobenzene 
N-nitrosodimethylamine 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine 
phenanthrene 
pyrene 
1,2,4-trichlorobenzene 

Pesticides 
aldrin 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
dieldrin 
alpha-endosulfan 
beta-endosulfan 
endosulfan sulfate 
endrin 
endrin aldehyde 
heptachlor 
heptachlor epoxide 
PCB-1242 
PCB-1254 
PCB-1221 
PCB-1232 
PCB-1248 
PCB-1260 
PCB-1016 
toxaphene 
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Vermont Population Projections – 2010-2030 



State of Vermont 

Vermont Population Projections – 2010 - 2030 

August, 2013 

Produced by: 
Ken Jones, Ph.D., Economic Research Analyst 

Vermont Agency of Commerce and Community Development 
and 

Lilly Schwarz, Community Based Learning Intern 
Montpelier High School 

This project was developed with the assistance and oversight of a committee of State Agency 
representatives. The Committee reviewed the methodology and results leading to the final 
figures presented in this report. 

 Population Projection Review Committee 

Glenn Bailey, Vermont Agency of Education  
Mathew Barewicz, Vermont Department of Labor 
Sarah Lindberg, Vermont Department of Financial Regulation  
Michael Moser, University of Vermont, Center for Rural 
Studies Michael Nyland-Funke, Vermont Department of Health 



Vermont Population Projections – 2010 - 2030 

How are Population Projections developed? 

Vermont’s population projections are based on an age cohort model (defined age groupings such as: 35-
39 year-olds) using US Census data as the basis for calculations. Mortality, birth rate and migration rate 
data from 1990-2010 are factors used to develop the projections.   

In general, an age cohort projection model starts with the population total for a particular age group at a 
given point in time. The Census bureau reports most age cohorts in 5 year groups and thus, five year 
groups are used in this model.  At the end of a ten year period, the population for an age cohort is equal 
to the beginning population total minus the mortality and plus or minus the migration during the ten 
year period. For example,  

In year 2000, according to the US census, Vermont’s 25-29 age cohort population was 34,182.  
Ten years later, in year 2010, Vermont’s 35-39 age cohort population was 36,358 - according to 
Census reporting.  Between 2000 and 2010, about 50 people in that age cohort died (0.15% 
mortality rate over the ten year period).  
 
By taking into account the population increase and mortality rate for the the age cohort, the 
migration rate can be calculated.   
Migration  = 36,358 –  34,182 + 50   

 = 2226 or 6.51% of the 2000 five year age cohort 
 
“Projecting” into the future, would suggest that the 2020 population of 35-39 year olds will equal the 
2010 population of 25-29 year olds  (35,441) minus mortality (again, about .15%) plus the 6.51% net 
migration rate.  2020 projected population of 35-39 year olds = 37,700 
 
Migration 

The migration rate for the 2010 to 2020 and 2020 to 2030 decades could be similar to the migration rate 
for the 2000 to 2010 period or the 1990 to 2000 period. These different migration assumptions are the 
basis for the two sets of projections presented in this report – Scenario A and Scenario B. In Vermont, 
there is a relationship between the national economy and the direction and magnitude of migration. 
During the 1990s (Scenario A), the national economy was generally healthier than during the 2000s 
(Scenario B) and Vermont saw greater rates of net in-migration. As a result, Scenario A using 1990s 
migration rates generally, show higher populations than Scenario B using the migration rates of the 
2000s. 

 

 

 



Mortality 

The mortality rates for age cohorts greater than 50 years old continue to decrease. For the population 
projections, we use mortality rates that continue the decline. For younger populations, the mortality 
rate is leveling off and the mortality rates used for the projection do not have the same proportional 
decreases that other age cohorts exhibit. 

 

Births 

The number of children born during the projection period requires the use of age specific birth rates. 
The Vermont Department of Health publishes county and age-specific birth rates each year in its Vital 
Statistics publication. In Vermont, each county is witnessing decreases in the birth rates for teenage 
women. Birth rates for women in their 20s and early 30s are relatively more stable, while the birth rates 
for women in older age cohorts continue to increase. As with the mortality rates, these Vermont 
population projections assume a continuation in the trend in birth rates seen for the past twenty years 
to provide birth rates for each age cohort into the next twenty years. Unlike mortality, the birth rates in 
Vermont vary significantly for each county. Therefore, the county projections use county-specific birth 
rates for each age cohort. 

In order to complete the projections for children born during the projection period, there are three 
steps. The first step is to complete the population projections for females in each county using 
statewide mortality rates and county and age specific migration rates based on 1990s and 2000s Census 
data. The second step is to apply the age and county specific birth rates to each projected female age 
cohort resulting in the number of births during the time period. The final step is to review the migration 
rates for young children during the 1990s and 2000s and apply those migration rates to the number of 
births projected from Steps One and Two. 

 

Normalizing the county and town projections 

For all age cohorts, a state projection is completed in addition to one for each county. Because the 
statistical validity of a projection is greater with larger numbers, the state projection serves as a base 
against which the county projections are normalized. In other words, for any age cohort, the state 
projected total is compared against the total of each county cohort. Any differences are normalized by 
reducing or increasing county figures proportionally to the population size of that cohort in each county. 
For example, the age 40-44 state population is projected to be 35,561 when assuming the migration 
pattern of the 2000s. The sum of the county projections for that cohort is 35,570. For consistency, the 
county population numbers for that cohort are decreased  proportionally to result in a county total 
equal to the state projected figure. 

 



Town and City projections 

The county projections are the basis for determining town and city level projections. As with the county 
migration rates, the changes in the population for each town that took place in 2000-2010 and 1990 – 
2000 combined with the projected changes in county numbers result in an equation to project town 
populations. Specifically,  

2020 Town projected figure = Town population in 2010 + (50% of the rate of town population 
change from 2000-2010) + (25% of the rate of town population change from 1990 – 2000) + 
(25% of the rate of county population change from 2000-2010) 

2030 Town projected figure =  Town population in 2020 + (35% the rate of town population 
change from 2000-2010)+(15% of the rate of town population change from 1990 – 2000) + (50% 
of the rate of county population change from 2000-2010) 

Similar to normalizing county age cohort figures to correspond to the state projections, town 
populations are either increased or decreased to assure that the sum of the town populations in 
a county equal the county population. 

 

Caveats when considering the Vermont Population Projections 

Projections, not predictions 

Projections assume that conditions that occurred in the past will continue into the future.  For 
these projections, there are assumptions about mortality rates (continuing a downward 
trajectory for the next 20 years), birth rates and two sets of assumptions about migration rates. 
Events may alter the conditions that led to population changes in the past 20 years and those 
events will affect the changes in population. Examples of changes that are not predicted for 
these estimates: 

• Changes in the birth rate from social changes different than what has occurred in the 
past 20 years 

• Changes in health care practices or epidemics that could affect mortality rates 
• Changing economic conditions that result in  shifts in national (internal) migration 
• Changes in national immigration policies 

 
Census populations,  not the actual number of inhabitants at a given time 

Many individuals, particularly those that are retired and those attending colleges and 
universities have more than one home. The Census Bureau does not have a requirement that 
individuals determine their residency with a particular set of standards and does not allow any 
individual to split their residence to multiple towns or states. The residence as of April 1, in the 



Vermont 2010 Census Count Projections by Town, 2020, 2030 - Scenario A

Town
2010 

Census 2020
%change 

from 2010 2030
%change 

from 2010

Windham County
ATHENS 442           527           19.2% 591           33.7%
BRATTLEBORO 12,046      12,244      1.6% 12,271      1.9%
BROOKLINE 530           598           12.8% 642           21.1%
DOVER 1,124        1,150        2.3% 1,145        1.9%
DUMMERSTON 1,864        1,889        1.3% 1,886        1.2%
GRAFTON 679           721           6.2% 744           9.6%
GUILFORD 2,121        2,231        5.2% 2,286        7.8%
HALIFAX 728           777           6.7% 800           9.9%
JAMAICA 1,035        1,171        13.1% 1,258        21.5%
LONDONDERRY 1,769        1,895        7.1% 1,964        11.0%
MARLBORO 1,078        1,170        8.5% 1,227        13.8%
NEWFANE 1,726        1,819        5.4% 1,865        8.1%
PUTNEY 2,702        2,872        6.3% 2,960        9.5%
ROCKINGHAM 5,282        5,329        0.9% 5,315        0.6%
STRATTON 216           291           34.7% 357           65.3%
TOWNSHEND 1,232        1,341        8.8% 1,405        14.0%
VERNON 2,206        2,370        7.4% 2,460        11.5%
WARDSBORO 900           1,011        12.3% 1,081        20.1%
WESTMINSTER 3,178        3,273        3.0% 3,304        4.0%
WHITINGHAM 1,357        1,450        6.9% 1,501        10.6%
WILMINGTON 1,876        1,826        -2.7% 1,769        -5.7%
WINDHAM 419           518           23.6% 594           41.8%
SOMERSET 3 4 33.3% 4 33.3%

County Total 44,513      46,477      4.4% 47,429      6.6%
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Vermont 2010 Census Count Projections by Town, 2020, 2030 - Scenario B

Town
2010 

Census 2020
%change 

from 2010 2030
%change 

from 2010

Windham County
ATHENS 442           505           14.3% 545           23.3%
BRATTLEBORO 12,046      11,700      -2.9% 11,275      -6.4%
BROOKLINE 530           572           7.9% 591           11.5%
DOVER 1,124        1,099        -2.2% 1,052        -6.4%
DUMMERSTON 1,864        1,805        -3.2% 1,733        -7.0%
GRAFTON 679           690           1.6% 685           0.9%
GUILFORD 2,121        2,132        0.5% 2,102        -0.9%
HALIFAX 728           743           2.1% 736           1.1%
JAMAICA 1,035        1,120        8.2% 1,159        12.0%
LONDONDERRY 1,769        1,812        2.4% 1,806        2.1%
MARLBORO 1,078        1,119        3.8% 1,129        4.7%
NEWFANE 1,726        1,739        0.8% 1,715        -0.6%
PUTNEY 2,702        2,746        1.6% 2,723        0.8%
ROCKINGHAM 5,282        5,092        -3.6% 4,883        -7.6%
STRATTON 216           279           29.2% 330           52.8%
TOWNSHEND 1,232        1,282        4.1% 1,293        5.0%
VERNON 2,206        2,267        2.8% 2,264        2.6%
WARDSBORO 900           968           7.6% 995           10.6%
WESTMINSTER 3,178        3,128        -1.6% 3,037        -4.4%
WHITINGHAM 1,357        1,386        2.1% 1,380        1.7%
WILMINGTON 1,876        1,744        -7.0% 1,624        -13.4%
WINDHAM 419           496           18.4% 548           30.8%
SOMERSET 3 3 0.0% 4 33.3%

County Total 44,513      44,427      -0.2% 43,609      -2.0%
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Mountain Machine Works RBC Repair Report & Evaluation 



From:                                             SewerMail <dave@whitinghamvt.org>
Sent:                                               Friday, April 13, 2018 12:59 PM
To:                                                  Gig; Greg; Giannetti, Nick
Subject:                                         Fwd: Jacksonville VT RBC assessment
 

Sent from my BLU smartphone device

‐‐‐‐‐‐‐‐‐‐ Forwarded message ‐‐‐‐‐‐‐‐‐‐
From: Emily Gauthier <emily@mountainmachineworks.com>
Date: Apr 13, 2018 12:50 PM
Subject: Jacksonville VT RBC assessment
To: Dave DiCantio <dave@whitinghamvt.org>

Hi Dave,

 

As per your request, an assessment of your RBC follows below.  I want to make clear that Mountain Machine Works is not an
engineering firm, we are an RBC repair and maintenance company.  The assessment below is based on visual inspection, our
experience at the facility in question, and our experience with RBC units in general.  We cannot guarantee that this RBC unit
will run for a specified period of time, or that we have seen and noted all signs of wear.  However, we can make repair
recommendations.

 

The components of your RBC unit are in the following condition, based on visual inspection:

1.  Bearings:  both bearings appear to be in good working condition.  The drive side bearing was replaced in February of
2018, and the idler side was freshly greased a the same time.  Both bearings were not making any unusual noises, and
there were no metal shavings that would indicate extensive shaft wear.

2.  Drive end journal shaft:  The drive end journal shaft showed slight wear at the bearing seal area when the bearing was
replaced in February of 2018.  However, we replaced the existing bearing with a Rexnord bearing that has an
integrated sleeve, so that the bearing no longer makes direct contact with the shaft in the areas showing evidence of
wear.  We have had good experience with the Rexnord bearing, and consider the shaft to be in good working
condition.

3.  Idler end journal shaft:  We did not remove the idler end bearing, so cannot make an assessment of the condition of
the idler end shaft beyond the fact that it appeared to be in good working condition, there were no obvious warning
signs of damage. 

4.  Center tube:  from visual inspection, the center tube appears to be in good condition.  The section of the tube we had
access to showed no obvious signs of rust or deterioration, and the tube flanges (where the brackets attach to the
tube) were in good condition.

5.  Brackets:  the A‐frame brackets are in good condition, however, they have a lower saddle that requires a modified
media pack that is no longer in production.  In order to install new media, the A‐frame brackets need to be replaced.

6.  Media:  See diagram below for reference

a.  Row A:  high density media, does not appear damaged, but is overloaded with biomass
b.  Row B:  medium density media removed from RBC unit in March of 2018
c.  Row C:  medium density media damaged by shifting of media removed from row B, starting to shift as RBC

turns.  Overloaded with biomass
d.  Row D:  medium density media, does not appear to be damaged, but is overloaded with biomass

mailto:emily@mountainmachineworks.com
mailto:dave@whitinghamvt.org


All of the media on this RBC unit is overloaded with biomass.  For reference, we usually work on RBC units that have
50‐60 sheets of media per media pack.  The media packs at this facility are about half that size at 25‐30 sheets per
pack.  My crew said these were the heaviest media packs they can remember removing, and estimated that each of
the eight media packs in the row that was removed weighed about 600 lbs each.  They believe that the media on this
RBC is carrying more biomass than media packs twice their size should.  It is our experience, that with normal
operation, media begins to deteriorate or fail at around 20 years after installation.  The media at this facility was
installed 35 years ago.  The age of media could explain some of the excess accumulation of biomass.  The
combination of the age of the media, and the weight of the biomass on that media, is in our opinion what caused the
media failure.

 

Recommendations:

1.      Replace the missing media row as soon as possible.  We have replacement media and brackets in process, and
are aiming to be at the facility by 05/28/2018 at the latest.  The replacement will take 3 or 4 12 hr workdays to
complete.  We will make every effort to expedite the project. 

2.      Careful hosing down of media row C to remove some of the biomass may alleviate some of the stress that the
media is under while still in operation.  This cleaning should be done as evenly as possible, and is not a long‐
term solution.

3.      Replace the media and brackets in rows A, C, and D within the next 6‐8 months.  This would be a 2 week project,
and would require that the RBC unit be removed from the tank and set up on stands outside of the building
before we start disassembling the media and brackets.

 

Long‐term recommendation:  this RBC unit needs to be sloughed periodically to remove/limit biological overgrowth. 

 

 

If you have any questions, please let me know.

 

 

Emily Gauthier

Mountain Machine Works

2589 Hotel Rd

Auburn, ME 04210

207‐783‐6680 (ext 102)

Email: Emily@mountainmachineworks.com 

 

mailto:Emily@mountainmachineworks.com


www.mountainmachineworks.com

 

www.northeastrbc.com

www.xpandrel.com

 

 

http://www.mountainmachineworks.com/
http://www.northeastrbc.com/
http://www.xpandrel.com/
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INTRODUCTION

Weston & Sampson, on behalf of the Town of Whitingham, conducted an evaluation of the manholes
within the gravity sewer collection system that connect to the Whitingham and Jacksonville Wastewater
Treatment Plants (WWTPs). The purpose of this evaluation is to determine the overall condition of
existing manholes and identify the improvements needed to continue to allow the sewer collection
systems to operate efficiently.

Combined, the Jacksonville and Whitingham wastewater collection systems contain approximately 3.4
miles of gravity sewer and were constructed in April of 1982 based on record drawings provide to
Weston & Sampson by the Town of Whitingham. These record drawings, entitled Wastewater Collection
System for the Village of Jacksonville and Wastewater Collection System for the Village of Whitingham
both dated April 12, 1982 by Dufresne Henry indicated that the gravity sewer throughout both sewer
collection systems were constructed with Polyvinyl Chloride (PVC) and Ductile Iron (DI) pipe which have
gasketed joints and don’t typically allow for infiltration. Therefore, it was decided that topside manhole
inspections would provide sufficient information to evaluate the existing infrastructure. The manhole
inspections were conducted by Weston & Sampson staff along with the Town of Whitingham wastewater
treatment operator staff on November 15, 2018 and November 16, 2018. Using Weston & Sampson’s
iDataCollect program, information from inspected manholes was digitally recorded during the field
inspection and converted into individual manhole inspection reports, which are included in Appendix C.
The following sections detail the manhole and overall wastewater collection system evaluation.
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1.0 GRAVITY SEWER MANHOLE CONDITION ASSESSMENT

Existing Collection System
Target manholes were chosen prior to inspection based on critical areas within the collection system.
Critical areas included junction manholes with three or more inverts and manholes on the upstream and
downstream ends of stream crossings to visually assess and compare flows to determine if influences
from the streams were present. Appendix A contains the compiled record drawings sets that identify the
target manholes along with a tabular listing of target manholes. The manhole numbers used in the record
documents were maintained for this project. A summary of the collection system components is
provided in Table 1: Collection System Summary below:

Table 1: Collection System Summary

Component
Gravity Sewer

Jacksonville Whitingham

Manholes (Total) 73 33

Target Manhole 25 9

LF of 8” DI Pipe 13,010’ 4,224’

LF of SDR 35 PVC Pipe 0’ 910’

Total LF of Pipe 13,010’ 5,134’

There are one-hundred-six (106) total manholes throughout the two collection systems, all constructed
with precast concrete. The chimney material as well as the bench and inverts for the manholes inspected
were constructed with brick. The existing sewer pipe is mostly DI with the remaining sections constructed
with PVC pipe. All gravity sewer mains within each collection system are 8-inches in diameter.

The Jacksonville collection system is the larger service area of the two systems inspected. The roads
along the alignment include State Route 112 and State Route 100. There is a total of seventy-three (73)
manholes, with all of the pipe being 8-inch DI. Manhole inspections were conducted on twenty-five (25)
target manholes within the more critical areas of the collection system. The critical areas include any
manholes located upstream and downstream of a stream crossing or junction manholes with three or
more inverts. These were chosen with input from the Chief Operator and our consideration of the
possibility of infiltration or inflow due to the possible influence from streams nearby and the common
occurrence of leaks at invert connections.

The roads along the Whitingham collection system alignment include School Street, Stimpson Hill Road,
State Route 100, and Church Street. There is a total of thirty-three (33) manholes, with the majority of
pipe being 8-inch DI with the rest being 8-inch PVC. Manhole inspections were conducted on nine target
manholes within the critical areas of the collection system. The same criteria were used for target
manholes within the Whitingham system and Jacksonville system.
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2.0 MANHOLE INSPECTION OVERVIEW

Topside manhole inspections were conducted for target manholes for both the Jacksonville and
Whitingham collection systems. Each manhole inspection consisted of a visual topside inspection of
the manhole recording the manhole’s general condition and characteristics. The following attributes
were recorded during inspection:

 Manhole number
 Location
 Depth to Invert
 Surface type
 Cover type
 Manhole construction material
 Structural integrity
 Sources of infiltration
 Manhole cover relative elevation
 Number of riser rings
 Need for cleaning
 Cover Inflow
 Pipe sizes
 Pipe type
 Manhole configuration

Twenty-two (22) of the twenty-five (25) target manholes within the Jacksonville sewer collection system
and eight target manholes in the Whitingham sewer collection system were inspected. There were three
manholes within the Jacksonville system that were not inspected as they were unable to be located.
Three manholes were added (manholes #S1, #23, #30) based on field observation during inspection
bringing the total target manholes inspected to twenty-five (25). Only one target manhole in the
Whitingham sewer collection system was unable to be inspected as it was unable to be opened
(manhole #103). A summary of uninspected manholes is provided in Table 2: Jacksonville and
Whitingham Uninspected Manholes below:

Table 2: Jacksonville and Whitingham Uninspected Manholes

Gravity Sewer Main MH # Inspection Status

Jacksonville 16 Unable to locate

Jacksonville 24 Unable to locate

Jacksonville 25 Unable to locate

Whitingham 103 Unable to open

\\wse03.local\WSE\Projects\VT\Whitingham VT\Manhole Inspections\Collection System Report\Manhole Inspection Report.docx
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3.0 MANHOLE INSPECTION FINDINGS

During inspection, defects were identified in manholes throughout both sewer collection systems. These
defects include structural issues, sources of infiltration, and maintenance issues such as the need for
cleaning.

Weston & Sampson assigned a priority level for manhole to identify the level of recommended action for
each inspected target manhole (MH). The priority level descriptions are as follows:

 Potential I/I contribution

 Structural defects

 Overall impact to the collection system (possible impacts to residences, upstream

sewers, potential for clogging, etc.)

 Safety concerns (possible collapse, surcharging or discharging of raw sewage into the

environment)

Descriptions of the priority ratings are outlines below:

Priority 1:
 MH repair recommended

 Heavy inflow/infiltration in multiple locations

 Structural deficiencies found

Priority 2:
 MH cleaning recommended

 Moderate inflow/infiltration in multiple locations

 Chimney repair recommended

Priority 3:
 MH cleaning recommended

 Minimal inflow/infiltration in multiple locations

 Chimney repair recommended

Unassigned:
 Unable to be field located

 Unable to be opened

The location map of all the inspected manholes with color coded priority indications is included in
Appendix B. It should be noted that manholes S1 and #1 from the Jacksonville collection system are
not shown on location maps as that plan sheet was not available at the time of inspections. Manholes
S1 and #1 are classified as priority 1. A summary of manholes with defects is provided in Table 3:
Jacksonville and Whitingham Manhole Defects below:
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Table 3: Jacksonville and Whitingham Manhole Defects

Sewer

MH

# Street Name Defects Priority

Jacksonville S1 Route 112
Cover in need of repair as 1/3 has been cut off, cover inflow is

heavy, roots and grease visible, chimney infiltration is moderate.
1

Jacksonville 1 Route 112
Cover inflow is minimal, roots and grease visible, chimney

infiltration is heavy, wall infiltration is moderate
1

Jacksonville 6 Route 112
Cover inflow is minimal, chimney infiltration is minimal, cone, wall,

and bench and invert infiltration is minimal
2

Jacksonville 7 Route 112
Grease is visible, cone infiltration is minimal, lateral connection in

MH is running onto bench and not into trough, needs repair
1

Jacksonville 8 Route 112
Grease is visible, chimney infiltration is moderate, cone, wall, and

bench and invert infiltration is minimal
1

Jacksonville 10 Route 112

Grease is visible, steps look loose and holes are cracked,

chimney infiltration is moderate, cone, wall, and bench and invert

infiltration is minimal

1

Jacksonville 12 Route 112
Chimney infiltration is minimal, cone, wall and pipe connection

infiltration is minimal
2

Jacksonville 13 Route 112 Chimney infiltration is minimal 3

Jacksonville 14 Route 112 Bench and invert, pipe connection infiltration minimal 3

Jacksonville 15 Route 112 Chimney infiltration minimal 3

Jacksonville 18 Route 112
Chimney infiltration minimal, bench and invert and pipe

connection infiltration is minimal
2

Jacksonville 20 Route 112 Chimney infiltration is minimal 3

Jacksonville 23 Route 112 Chimney infiltration is moderate 1

Jacksonville 35 State Route 100
Cover inflow is minimal, chimney infiltration is heavy, wall and

cone infiltration

1

Jacksonville 29 State Route 100

Cover inflow is minimal, roots visible, chimney infiltration is heavy,

cone infiltration is moderate, wall infiltration is moderate, Heavy

flows were found in this MH compared to the previous one

1

Jacksonville 30 State Route 100 Chimney infiltration is moderate 2
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Table 3: Jacksonville and Whitingham Manhole Defects

Sewer

MH

# Street Name Defects Priority

Jacksonville 31 State Route 100 Chimney infiltration is moderate 2

Jacksonville 50 State Route 100
In need of re-cementing inside of chimney between frame and

cone
1

Jacksonville 55 State Route 100 Cover inflow is minimal, cone and wall infiltration is minimal 3

Jacksonville 57 State Route 100 Cover inflow is minimal, cone infiltration is minimal 3

Jacksonville 67 State Route 100 Frame cover in need of repair, cover inflow is minimal 2

Whitingham 119
Stimpson Hill

Road

Grease visible, chimney infiltration is minimal, cone and wall

infiltration minimal
2

Whitingham 114 School Street Grease visible, cone and wall infiltration minimal 3

Whitingham 110 School Street Chimney infiltration is moderate 1

Whitingham 108 State Route 100
Chimney infiltration is moderate, cone and wall infiltration is

minimal
1

Whitingham 102 State Route 100 Chimney infiltration is moderate, wall infiltration is minimal 1

Whitingham S2 State Route 100
Frame cover in need of repair, cover inflow is moderate, chimney

infiltration is heavy, wall infiltration is minimal
1

Whitingham S1 Church Street Chimney infiltration is minimal, bench needs cleaning 2

A complete summary of manhole inspection reports, including all manholes from Table 3: Jacksonville
and Whitingham Manhole Defects, is included in Appendix C.
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4.0 CONCLUSIONS AND RECOMMENDATIONS OVERVIEW

The purpose of the manhole condition evaluation was to verify and evaluate the current state of the
infrastructure within the Jacksonville and Whitingham sewer collection systems. Overall, the record
documents provided to us by the Town of Whitingham were determined to be accurate in accordance
with the type, size, and pipe material. There was no CCTV or pipe evaluation due to the record drawings
indicating gasketed joints for all existing pipe, resulting in the approach to focus investigative efforts to
select target manholes within each system to conduct topside manhole inspections. The results from
the topside manhole inspections indicate that most of the manholes within both the Jacksonville and
Whitingham sewer collection systems are in need of cleaning. Many manholes have some sort of
infiltration or inflow from multiple locations, with almost half having moderate infiltration or greater in
multiple locations. Nearly all the inspected manhole chimneys have some infiltration and are
recommended to be repaired.

Based on the work conducted, there were defects identified by this topside manhole inspection that
should be addressed. We have developed the following recommended plan of action to address them.

\\wse03.local\WSE\Projects\VT\Whitingham VT\Manhole Inspections\Collection System Report\Manhole Inspection Report.docx
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5.0 RECOMMENDED PLAN OF ACTION

Overall, we recommend that any manhole indicated as priority 1, 2, or 3 should be worked into a
remediation plan and be addressed over time. Table 4: Jacksonville and Whitingham Manhole Priority
and Recommended Repairs identifies the recommended repairs to address defects found within each
collection system. The recommended repairs were determined using the following criteria:

1. Defect priority ratings assigned in prior sections

2. The impact the repair measures will have on safety and overall system performance

The recommended repairs include the following approaches:

 Line Manhole – Application of a cementitious grout to the surface of the manhole,

installation of exterior chemical grout at active leaks within the manhole, and all plugging

and bypassing necessary to complete the work.

 Rebuild Chimney – Saw cut any asphalt pavement, if necessary, surrounding the

manhole, removal of existing chimney, installation of concrete, metal, or brick risers,

resetting the manhole frame and cover, and asphalt repair to surrounding area, if

necessary

 Frame and Cover – Saw cut any asphalt pavement, if necessary, surrounding the

manhole, removal of the existing frame and cover, installation of a new frame and cover,

and asphalt repair to the surrounding area, if necessary

 Rebuild Bench – cleaning of the existing manhole, installation of a new concrete or brick

bench

A summary of manhole recommended repairs can be found below in Table 4: Jacksonville Manhole
Priority and Recommended Repairs and Table 5: Whitingham Manhole Priority and Recommended
Repairs. The table assigns the recommended repairs for each manhole based on the conditions found
during the topside manhole inspection.

Table 4: Jacksonville Manhole Priority and Recommended Repairs

Sewer Manhole Street Name Priority
Recommended

Repairs

Jacksonville S1 Route 112 1

Frame and Cover

Line Manhole

Rebuild Chimney

Jacksonville 1 Route 112 1
Line Manhole

Rebuild Chimney

Jacksonville 7 Route 112 1
Line Manhole

Rebuild Bench
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Table 4: Jacksonville Manhole Priority and Recommended Repairs

Sewer Manhole Street Name Priority
Recommended

Repairs

Jacksonville 8 Route 112 1
Line Manhole

Rebuild Chimney

Jacksonville 10 Route 112 1
Line Manhole

Rebuild Chimney

Jacksonville 23 Route 112 1 Rebuild Chimney

Jacksonville 35 State Route 100 1
Line Manhole

Rebuild Chimney

Jacksonville 29 State Route 100 1

Line Manhole

Rebuild Chimney

Frame and Cover

Jacksonville 50 State Route 100 1 Rebuild Chimney

Jacksonville 6 Route 112 2
Line Manhole

Rebuild Chimney

Jacksonville 12 Route 112 2
Line Manhole

Rebuild Chimney

Jacksonville 18 Route 112 2
Rebuild Chimney

Rebuild Bench

Jacksonville 31 State Route 100 2 Rebuild Chimney

Jacksonville 30 State Route 100 2 Rebuild Chimney

Jacksonville 67 State Route 100 2 Frame and Cover

Jacksonville 13 Route 112 3 Rebuild Chimney

Jacksonville 14 Route 112 3 Rebuild Bench

Jacksonville 15 Route 112 3 Rebuild Chimney

Jacksonville 20 Route 112 3 Rebuild Chimney

Jacksonville 55 State Route 100 3 Line Manhole

Jacksonville 57 State Route 100 3
Frame and Cover

Line Manhole
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Table 5: Whitingham Manhole Priority and Recommended Repairs

Sewer Manhole Street Name Priority
Recommended

Repairs

Whitingham S2 State Route 100 1

Line Manhole

Rebuild Chimney

Frame and Cover

Whitingham 102 State Route 100 2
Line Manhole

Rebuild Chimney

Whitingham 108 State Route 100 2
Line Manhole

Rebuild Chimney

Whitingham 110 School Street 2 Rebuild Chimney

Whitingham S1 Church Street 3 Rebuild Chimney

Whitingham 114 School Street 3 Line Manhole

Whitingham 119
Stimpson Hill

Road
3

Line Manhole

Rebuild Chimney

The implementation of these repair measures at the target manholes should reduce infiltration into the
sewer collection systems and improve the overall integrity of the systems.
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6.0 COST ANALYSIS

Based on both Table 4: Jacksonville Manhole Priority and Recommended Repairs and Table 5:
Whitingham Manhole Priority and Recommended Repairs, costs for each recommended repair were
developed. The basis of our cost estimates are based off of recent bid data that Weston & Sampson
has compiled. The estimated repair costs are provided below:

Table 6: Jacksonville Manhole Cost Analysis

Manhole Priority Line MH
Rebuild

Chimney
Frame & Cover Rebuild Bench Total

S1 1 $3,000.00 $1,500.00 $1,000.00 $0.00 $5,500.00

1 1 $3,000.00 $1,500.00 $0.00 $0.00 $4,500.00

7 1 $1,100.00 $0.00 $0.00 $1,000.00 $2,100.00

8 1 $1,000.00 $1,500.00 $0.00 $0.00 $2,500.00

10 1 $1,300.00 $1,500.00 $0.00 $0.00 $2,800.00

23 1 $0.00 $1,500.00 $0.00 $0.00 $1,500.00

35 1 $1,000.00 $1,500.00 $0.00 $0.00 $2,500.00

29 1 $1,100.00 $1,500.00 $1,000.00 $0.00 $3,600.00

50 1 $0.00 $1,500.00 $0.00 $0.00 $1,500.00

6 2 $1,100.00 $1,500.00 $0.00 $0.00 $2,600.00

12 2 $1,300.00 $0.00 $0.00 $0.00 $1,300.00

18 2 $0.00 $1,500.00 $1,000.00 $0.00 $2,500.00

31 2 $0.00 $1,500.00 $0.00 $0.00 $1,500.00

30 2 $0.00 $1,500.00 $0.00 $0.00 $1,500.00

67 2 $0.00 $0.00 $1,000.00 $0.00 $1,000.00

13 3 $0.00 $1,500.00 $0.00 $0.00 $1,500.00

14 3 $0.00 $0.00 $0.00 $1,000.00 $1,000.00

15 3 $0.00 $1,500.00 $0.00 $0.00 $1,500.00

20 3 $0.00 $1,500.00 $0.00 $0.00 $1,500.00
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Table 6: Jacksonville Manhole Cost Analysis

Manhole Priority Line MH
Rebuild

Chimney
Frame & Cover Rebuild Bench Total

55 3 $1,000.00 $0.00 $0.00 $0.00 $1,000.00

57 3 $1,500.00 $0.00 $1,000.00 $0.00 $2,500.00

Subtotal $46,000.00

30% Contingency $14,000.00

Engineering (23%) $11,000.00

Jacksonville Total $71,000.00

Note: For manhole S1 and 1 since the record drawings were unavailable, a cost of $3,000.00 was used for an
approximate price estimate for the Manhole Lining cost.

Table 7: Whitingham Manhole Cost Analysis

Manhole Priority Line MH
Rebuild

Chimney
Frame & Cover Rebuild Bench Total

S2 1 $1,600.00 $1,500.00 $1,000.00 $0.00 $4,100.00

102 2 $1,500.00 $1,500.00 $0.00 $0.00 $3,000.00

108 2 $800.00 $1,500.00 $0.00 $0.00 $2,300.00

110 2 $0.00 $1,500.00 $0.00 $0.00 $1,500.00

S1 3 $0.00 $1,500.00 $0.00 $0.00 $1,500.00

114 3 $800.00 $0.00 $0.00 $0.00 $800.00

119 3 $2,600.00 $1,500.00 $0.00 $0.00 $4,100.00

Subtotal $17,000.00

30% Contingency $5,000.00

Engineering (23%) $4,000.00

Whitingham Total $26,000.00
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Table 8: Overall Cost Analysis

Jacksonville Total $71,000.00

Whitingham Total $26,000.00

Overall Total $97,000.00

Engineering costs include design and construction administration.
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7.0 ADDITIONAL RECOMMENDATIONS:

In addition to addressing the physical defects noted above, Weston & Sampson offers the following
asset management related recommendations:

 The Town should locate, uncover, and raise frames to grade on all manholes within the system.

Once all manholes are located, they should be inspected in a similar fashion to those inspected

as part of this report.

 The Town should review and update sewer ordinances to ensure they are in accordance with

requirements of the State of Vermont, EPA, and general sewer operations standards.

 The Town should develop and implement a comprehensive operations and maintenance plan

that includes periodic manhole inspections, CCTV inspection of sewer pipes, and periodic

cleaning manholes and sewer pipes.

 The Town should create a comprehensive sewer system asset management plan. The plan

should include development of GIS mapping system for the collection system that includes

records of repairs, maintenance, cleaning, and reported issues.
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APPENDIX A

List of Target Manholes/ Record Drawings
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APPENDIX B

Priority Rated Manholes
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APPENDIX C

Manhole Inspection Reports



VT Manhole Inspection

Record: 100

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-15
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole S1
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition Needs Repair
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 3
MH Cover Elevation At Grade
Cover Inflow Heavy
MH cleaning Required Yes
MH Grease Visible Yes
Roots Yes
Steps No
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Moderate
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

Additional Comments Unable to inspect walls due to a high level of grease and sludge. One third of the cover has been cut off.
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 3.7
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

2

Depth to Invert 3.5
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 97

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-15
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 1
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 3
MH Cover Elevation Above Grade
Cover Inflow Minimal
MH cleaning Required Yes
MH Grease Visible Yes
Roots Yes
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Heavy
Wall Material Precast
Wall Condition Needs Repair
Wall Infiltration Moderate
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 5.5
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

11

Depth to Invert 5.4
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material PVC
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VT Manhole Inspection

Record: 94

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-15
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 6
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 2
MH Cover Elevation Below Grade
Cover Inflow Minimal
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Minimal
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration Minimal
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration Minimal
Bench and Invert Material Brick
Bench and Invert Condition Needs Repair
Bench and Invert Infiltration Minimal
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 7.9
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

3

Depth to Invert 7.8
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 91

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-15
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 7
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 1
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible Yes
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Satisfactory
Chimney Infiltration None
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration Minimal
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

Additional Comments Lateral connection in manhole is running onto bench and not into trough, needs repair
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 7
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

9

Depth to Invert 6.9
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

1

Depth to Invert 5.9
Service Connection Yes
Pipe Diameter 4
Pipe Material PVC
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VT Manhole Inspection

Record: 88

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-15
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 8
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 0
MH Cover Elevation Below Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible Yes
Roots No
Steps No
Steps Condition Satisfactory
Chimney Condition Needs Repair
Chimney Infiltration Moderate
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration Minimal
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration Minimal
Bench and Invert Material Concrete
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration Minimal
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 10.2
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

8

Depth to Invert 10.1
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 85

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-15
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 10
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 1
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible Yes
Roots No
Steps Yes
Steps Condition Needs Repair
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Moderate
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration Minimal
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration Minimal
Bench and Invert Material Brick
Bench and Invert Condition Needs Repair
Bench and Invert Infiltration Minimal
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

Additional Comments Some steps look very loose and holes are cracked
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 13.9
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

9

Depth to Invert 13.7
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 82

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-15
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 12
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 3
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Minimal
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration Minimal
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration Minimal
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration Minimal
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 7.25
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 7.1
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 79

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 13
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 3
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Minimal
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Concrete
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 7
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 6.9
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 76

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 14
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 1
MH Cover Elevation At Grade
Cover Inflow None
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Satisfactory
Chimney Infiltration None
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Needs Repair
Bench and Invert Infiltration Minimal
Pipe Connection Infiltration Minimal
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 7.6
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 7.5
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

3

Depth to Invert 7.5
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 73

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 15
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 2
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Minimal
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 7.8
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

3

Depth to Invert 7.7
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 70

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 17
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 0
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 9
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

9

Depth to Invert 8.8
Drop Connection (Mainline) Outside
Invert Depth of Drop Connection 6.6
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 67

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 18
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 2
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Minimal
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Needs Repair
Bench and Invert Infiltration Minimal
Pipe Connection Infiltration Minimal
Location Coordinates (click white space below to
obtain)
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 7.3
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

3

Depth to Invert 7.05
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

9

Depth to Invert 6.6
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 64

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 20
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 3
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Minimal
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 7.9
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 6.3
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

3

Depth to Invert 7.8
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 61

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 23
Street Name Other
Other Street Name Route 112
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 3
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Moderate
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 11.5
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 11.4
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 55

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 29
Street Name State Route 100
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 3
MH Cover Elevation At Grade
Cover Inflow Minimal
MH cleaning Required Yes
MH Grease Visible No
Roots Yes
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Heavy
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration Moderate
Wall Material Precast
Wall Condition Needs Repair
Wall Infiltration Moderate
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

Additional Comments Heavy flow in this manhole, little flow in previous manhole
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 10.5
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

8

Depth to Invert 10.4
Drop Connection (Mainline) Outside
Invert Depth of Drop Connection 7.3
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 52

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 30
Street Name State Route 100
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 2
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Moderate
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 8
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Page 1/2



Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 7.9
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 49

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 31
Street Name State Route 100
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 3
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required No
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Moderate
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 9.1
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Page 1/3



Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

11

Depth to Invert 9
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

1

Depth to Invert 7.2
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Photo(s)

Photo

 

Photo(s)

Photo

 

Page 2/3



Photo(s)

Photo

 

Powered by TCPDF (www.tcpdf.org)

Page 3/3

http://www.tcpdf.org


VT Manhole Inspection

Record: 58

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 35
Street Name State Route 100
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 1
Cover Inflow Minimal
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Heavy
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration Minimal
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration Minimal
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:0.000000,
Longitude:0.000000,
Altitude:0.000000,
Speed:0.000000,
Horizontal Accuracy:0.000000,
Vertical Accuracy:0.000000,
Time:(null)

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 7.7
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Page 1/2



Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 7.3
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Photo(s)

Photo

 

Photo(s)

Photo
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VT Manhole Inspection

Record: 46

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 49
Street Name State Route 100
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 1
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required No
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Satisfactory
Chimney Infiltration None
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 12.6
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

3

Depth to Invert 12.5
Drop Connection (Mainline) Outside
Invert Depth of Drop Connection 8.3
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Photo(s)

Photo
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VT Manhole Inspection

Record: 43

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 50
Street Name State Route 100
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 0
MH Cover Elevation Below Grade
Cover Inflow None
MH cleaning Required No
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

Additional Comments Need to re cement inside of chimney between frame and cone
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 7.4
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

3

Depth to Invert 7.2
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Photo(s)

Photo

 

Photo(s)

Photo
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VT Manhole Inspection

Record: 40

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 54
Street Name State Route 100
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 1
MH Cover Elevation Below Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Satisfactory
Chimney Infiltration None
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 9.7
Pipe Shape Round
Pipe Diameter 8
Pipe Material PVC
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 9.3
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Photo(s)

Photo
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VT Manhole Inspection

Record: 37

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 55
Street Name State Route 100
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 1
MH Cover Elevation At Grade
Cover Inflow Minimal
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Satisfactory
Chimney Infiltration None
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration Minimal
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration Minimal
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 6.5
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

3

Depth to Invert 6.4
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Photo(s)

Photo
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VT Manhole Inspection

Record: 34

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 56
Street Name State Route 100
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 4
MH Cover Elevation Below Grade
Cover Inflow None
MH cleaning Required No
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Satisfactory
Chimney Infiltration None
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 7.25
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Page 1/2



Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

3

Depth to Invert 7
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Photo(s)

Photo
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Photo
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VT Manhole Inspection

Record: 31

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 57
Street Name State Route 100
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 0
MH Cover Elevation At Grade
Cover Inflow Minimal
MH cleaning Required No
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration Minimal
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 6.5
Pipe Shape Round
Pipe Diameter 8
Pipe Material PVC
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 6.1
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material PVC
 

Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

3

Depth to Invert 5.8
Service Connection Yes
Pipe Diameter 4
Pipe Material PVC
 

Photo(s)

Photo

 

Photo(s)

Photo

 

Page 2/3



Photo(s)

Photo

 

Powered by TCPDF (www.tcpdf.org)

Page 3/3

http://www.tcpdf.org


VT Manhole Inspection

Record: 28

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Jacksonville WWTP
Manhole 67
Street Name State Route 100
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition Needs Repair
Riser Rings Other
Other Number of Riser Rings 0
MH Cover Elevation At Grade
Cover Inflow Minimal
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 10.3
Pipe Shape Round
Pipe Diameter 8
Pipe Material PVC
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

2

Depth to Invert 9.9
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Photo(s)

Photo
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VT Manhole Inspection

Record: 1

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Whitingham WWTP
Manhole S1
Street Name Church Street
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 1
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible Yes
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Precast
Chimney Condition Satisfactory
Chimney Infiltration Minimal
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Concrete
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

Additional Comments Bench needs to be cleaned
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 6.75
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

9

Depth to Invert 6.6
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Photo(s)

Photo
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Photo
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VT Manhole Inspection

Record: 4

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Whitingham WWTP
Manhole S2
Street Name State Route 100
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition Needs Repair
Riser Rings 2
MH Cover Elevation Below Grade
Cover Inflow Moderate
MH cleaning Required No
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Heavy
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration Minimal
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

Additional Comments Inflow in around frame, infiltration around brick riser
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 15.2
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

3

Depth to Invert 15.1
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Photo(s)

Photo
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VT Manhole Inspection

Record: 7

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Whitingham WWTP
Manhole 101
Street Name State Route 100
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 1
MH Cover Elevation Below Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible Yes
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Satisfactory
Chimney Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 5.3
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

2

Depth to Invert 5.2
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material PVC
 

Photo(s)

Photo
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VT Manhole Inspection

Record: 10

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Whitingham WWTP
Manhole 102
Street Name State Route 100
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 2
MH Cover Elevation Below Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Moderate
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration None
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration Minimal
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

Additional Comments Chimney repair needed
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 9.9
Pipe Shape Round
Pipe Diameter 8
Pipe Material PVC
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 9.8
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material PVC
 

Photo(s)

Photo
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VT Manhole Inspection

Record: 13

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Whitingham WWTP
Manhole 103
Street Name State Route 100
Street or Easement STREET
Surface Type Grass
MH Inspection Status Could not open
Location Coordinates (click white space below to
obtain)
 

Photo(s)

Photo

Photo Description Unable to open
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VT Manhole Inspection

Record: 16

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Whitingham WWTP
Manhole 108
Street Name State Route 100
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 2
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Condition Satisfactory
Chimney Material Precast
Chimney Condition Needs Repair
Chimney Infiltration Moderate
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration Minimal
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration Minimal
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

Additional Comments Brick and precast chimney needs repair
 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 16.5
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 16.4
Drop Connection (Mainline) Outside
Invert Depth of Drop Connection 10.5
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Photo(s)

Photo
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VT Manhole Inspection

Record: 19

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Whitingham WWTP
Manhole 110
Street Name School Street
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 1
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible No
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Moderate
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration None
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 5.25
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 5.1
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
 

Photo(s)

Photo
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VT Manhole Inspection

Record: 25

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Whitingham WWTP
Manhole 114
Street Name School Street
Street or Easement STREET
Surface Type Grass
MH Inspection Status Inspected
Cover Type Standard
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings Other
Other Number of Riser Rings 0
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible Yes
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Infiltration None
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration Minimal
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration Minimal
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 9.66
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 7.8
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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VT Manhole Inspection

Record: 22

Client Town of Whitingham, Vermont
Project Title Whitingham/Jacksonville WWTF – 20-year Evaluation
Inspection Date 2018-11-14
Inspector Bill Lindemann
Sewer Whitingham WWTP
Manhole 119
Street Name Other
Other Street Name Stimpson Hill Road
Street or Easement STREET
Surface Type Asphalt
MH Inspection Status Inspected
Cover Type Standard
Cover Material Cast Iron
Cover Condition OK
Frame Material Cast Iron
Frame Condition OK
Riser Rings 2
MH Cover Elevation At Grade
Cover Inflow None
MH cleaning Required Yes
MH Grease Visible Yes
Roots No
Steps Yes
Steps Condition Satisfactory
Chimney Material Brick
Chimney Condition Needs Repair
Chimney Infiltration Minimal
Cone Material Precast
Cone Condition Satisfactory
Cone Infiltration Minimal
Wall Material Precast
Wall Condition Satisfactory
Wall Infiltration Minimal
Bench and Invert Material Brick
Bench and Invert Condition Satisfactory
Bench and Invert Infiltration None
Pipe Connection Infiltration None
Location Coordinates (click white space below to
obtain)

Latitude:42.569561,
Longitude:-73.701262,
Altitude:84.270844,
Speed:-1.000000,
Horizontal Accuracy:165.000000,
Vertical Accuracy:25.596008,
Time:5:49:48 AM EST

 

Pipe Details

Outgoing or Incoming Pipe Outgoing
Pipe Clock Position (Outgoing should be 6
O'clock)

6

Depth to Invert 8.33
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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Pipe Details

Outgoing or Incoming Pipe Incoming
Pipe Clock Position (Outgoing should be 6
O'clock)

12

Depth to Invert 8.25
Drop Connection (Mainline) None
Service Connection No
Pipe Shape Round
Pipe Diameter 8
Pipe Material DI
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RCAP Solutions Report, FY18/19 Budget Report and O&M Cost Detail for Facilities 

  





   

 

 

Whitingham / Jacksonville Wastewater Rate Analysis  
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This report has been prepared by RCAP Solutions, Inc. at no cost to the Town of Whitingham. The work is 

funded under a grant from the Rural Utilities Service, United States Department of Agriculture. Any 

opinions, findings, and conclusions or recommendations expressed in this report are solely the 

responsibility of the author and do not necessarily represent the official views of the Rural Utilities 

Service. Any actions taken in response to the recommendations or analysis provided by RCAP Solutions, 

Inc. and the outcomes of such actions, are the responsibility of the wastewater system managers. 
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Whitingham / Jacksonville Wastewater Rate Analysis – Background 

RCAP Solutions, Inc. is the Northeast partner of a national network of nonprofits, the Rural Community 

Assistance Partnership (RCAP). On a national level, RCAP works to ensure that rural and small 

communities have access to safe drinking water and sanitary wastewater disposal. In the northeastern 

United States and Puerto Rico, the Community Resources Division of RCAP Solutions promotes public, 

environmental and economic health by providing consulting, planning, financing, build‐out oversight, 

regulatory and compliance oversight, management and operational support for a wide range of 

community development and infrastructure projects. RCAP Solutions offers both no‐cost and fee‐for‐

service technical assistance in the areas of needs assessment, planning, finance, project development, 

education, and administration. RCAP Solutions is currently funded by federal grants, and our services 

have been provided at no cost to the Town of Whitingham.  

RCAP Solutions was contacted in 2017 by David DiCantio to assist with the process of transitioning to a 

flat rate fee structure. A considerable amount of work was done prior to contacting RCAP Solutions by 

the Sewer Commission and Mr. DiCantio to ensure that rates are applied fairly and consistently, and 

they should be applauded for these efforts. However, the transition to the flat rate structure could have 

unintended impacts. This document is an effort to begin looking at some of these impacts and 

determine options for moving forward. Any actions taken in response to the recommendations or 

analysis provided by RCAP Solutions, and the outcomes of such actions, are the responsibility of the 

wastewater system managers.  

Based on the User Charge System document, the user charge system for the Villages of Jacksonville and 

Whitingham results in the “distribution of treatment works operation and maintenance costs to each 

user in approximate proportions to the user’s contribution to the total wastewater loading of the 

treatment works.” Additionally, the document specifies the following goals: 

 Proportional distribution of costs among users and user classes  

 Sufficient revenue to provide adequate operation and maintenance funds 

 Application of excess revenue from a particular class of users to that class in future years 

These goals address elements of equity and fairness. As the community attempts to move forward with 

modification of its rate structure to support a sustainable wastewater system, issues of affordability 

should also be considered. In considering these issues and others, RCAP Solutions is looking at the 

impacts of three options:  

 Option A: Keep current structure; replace some or all of meters over time  

 Option B: Move to a flat rate system using updated EU guidelines 

o “Option B adjusted” is a flat rate system using customized EU 

assignments (see Addendum) 

 Option C: Create two classes of user accounts, residential and non‐residential. 

Charge residential users a flat rate, and bill non‐residential accounts a 

combination of flat (base) rate and volumetric fees. 
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This analysis is based on the Selectboard’s desire to understand the impacts of modifying the rate 

structure on fairness, affordability, and revenue. There are several distinct, but related issues to 

consider: rate structure, which drove some of the initial conversations (i.e., flat fee vs. volumetric rates); 

the adjustment of equivalent units in the system; and the inevitability that revenue requirements need 

to be increased for the fall 2018 billing (based on equipment failure at one of the treatment facilities). 

The rate structure options described in the first few sections of the report are compared with the 

existing rate structure and fees (FY18). Further on in the report, there is a discussion of the increasing 

revenue requirements and the need for rate adjustment, once the rate structure has been decided on.  

Option A – Description  

Keep current rate structure 

The Sewer Commission, along with the system’s operator, discussed modification of the rate structure 

for over a year. This process, which was driven by issues that have come up over many years, has 

become more urgent as time goes on. The failure of the water meters used to estimate wastewater flow 

becomes more and more common as the meters age. In addition, the Commission recognized that the 

long‐term sustainability of the wastewater system is dependent on their ability to plan for infrastructure 

repair and replacement as the system ages. The user charge system is the only resource that a utility has 

to ensure long‐term sustainability. Option A will consider the impact of leaving the current rate 

structure in place.  

Current sewer user charges are structured on a fixed fee per equivalent unit (EU) plus a volumetric fee 

based on actual, estimated, or averaged water meter consumption. The number of equivalent units 

assigned to each account was at one time based on guidance from the state of Vermont, although some 

accounts have been modified over the years to reflect changes in use. The bills are generated twice per 

year. A breakdown of the basic fee structure follows: 

a. Fixed fee  ‐  $133.76 per billing per EU 

b. Volumetric fee ‐ $15.12/thousand gallons used 

While the fixed fee portion of the bills appears to be applied consistently, assuming that the EU 

assignments are appropriate, the volumetric portions of the system’s bills are not. Currently, some 

customers are billed based on actual usage, some on estimates, and some on average usage. As of May 

2017, over 1/3 accounts were being billed based either on an average or an estimate of their water 

usage for the volumetric portion of the bill. This practice is employed on a case‐by‐case basis and 

presumably intended to rectify some billing issue that has come up. However, the long‐term use of this 

practice is neither equitable nor sustainable.  

Maintaining the current rate structure would require that the system accept the inconsistent application 

of volumetric charges, or make plans to replace the failing meters on the water sources (i.e. the main 

source of perceived inequity). Because there is no community water system to drive the replacement of 

meters, the wastewater system would likely assume responsibility for the replacement of the meters. 
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An estimate of the size and number of meters in the system could be made to better understand the 

replacement costs of this endeavor, and should be included in the ongoing asset management plan.  

If this option is chosen, the decision of whether or not the system moves to the updated state guidance 

for EU assignment is not integral to the discussion of impacts. Some customers would see increases in 

the flat fee portion of the bill, and some would see decreases. Overall, all customers could see a slight 

increase in the amount that they pay per EU based on a slight reduction in the overall number of EUs in 

the system, but whether this change equates to an overall “fair” bill is difficult to ascertain.  

Option B – Description 

Move to a flat rate system, 248 EUs 

The move to a flat fee structure for wastewater billing in the Town of Whitingham seems to be driven by 

a desire for equity among customers amid an environment of failing water meters and varied billing 

practices. It is admirable that the system is attempting to simplify the billing structure; it is important to 

understand that the move to a flat fee structure could have considerable impacts, both positive and 

negative, on the system and its customers. Option B considers the impact of moving to such a system.  

The impact on an individual customer of moving to a flat fee structure – and getting rid of the 

volumetric fee – varies greatly depending on whether the volume billed was above or below the 

corresponding EU assignment. For example, a customer with 2 EUs – and using exactly 2 EUs’ worth of 

volume – would generally not see a significant change in their bill. The fact that the majority of the 

residential users (about 71 out of 113) would see increases in their bills based on the loss of the 

volumetric fee indicates that they are using, or being charged for, less volume than one would expect 

based on their EU assignment. In effect, the customers who have attempted to conserve water, and 

therefore minimized contributions to the wastewater system, would see a jump in their bills. 

Conversely, those who have been heavy contributors would see decreases; the remaining 37 (est.) 

residential users would see an average decrease in their bills of approximately $228 / year, based on the 

fact that they are currently being charged for their high usage. Approximately 5 residential customers 

are using about their expected volume, and would see no significant change. 

For large users, or those customers with high EU assignments, the volumetric portion of the bill can have 

drastic impacts. The school is the most obvious example of this, with 61 assigned EUs. In the proposed 

rate structure under Option B, the school could see an increase of over $11,000 per year. In the water 

and wastewater industry, it is a common practice to look at fairness when conducting a rate study. To 

come up with a target revenue goal for a customer or customer class, the portion of the overall system 

made up by that customer, or class, is averaged with the overall percentage of system usage contributed 

by that customer (or customer class). This needs to be considered when looking at the contribution of 

the school into the overall system. The reason for the potential jump in billing is simply the reality of 

basing the rate structure on EU‐assignment only; the school, which makes up approximately 24% of the 

system (61 of the total 248 EUs), would be responsible to pay approximately 24% of the annual revenue 
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requirements. Reducing the number of EUs assigned to the school would decrease this burden on the 

school, but spread it among the remaining customers.   

Observations and Impacts – Option B 

1. The Sewer Commission has attempted to reassign Equivalent Units based on state 

guidelines for facility type.  Of the 139 accounts: 

a. 113 accounts would see no change in EU assignment.  

i. 37 of the 113 would see a decrease in their bill. 

ii. 5 of the 113 would see no change in their bill. 

iii. 71 of the 113 would see an increase in their bill.  

b. 17 accounts would see a decrease in EU assignment.  

i. 10 of the 17 would see a decrease in their bill. 

ii. 7 of the 17 would see an increase in their bill.  

c. 9 accounts would see an increase in EU assignment.  

i. 3 of the 9 would see a decrease in their bill. 

ii. 6 of the 9 would see an increase in their bill. 

 

2. Based on the new EU assignments, the overall number of EUs in the system decreases 

slightly. Prior to the reassignment, there are 253 EUs. Following, there would be 248.4 EUs.  

a. By itself, this process would spread the cost of operating the system among fewer 

users. In other words, it would be expected that even if an account has not had any 

changes to its assigned EUs, you would expect to see an increase of approximately 

1.8% per EU.  

 

3. As of May 2017, approximately 53 out of 139 accounts were being billed based on either an 

estimate or an average of water usage for the volumetric portion of the bill. By itself, this is 

not the issue. Of the 53 accounts, about half would see an increase and half would see a 

decrease in the new billing structure.  

 

4. Overall, 84 of the 139 accounts would see increases in their sewer bills.  

a. 71 of the 84 are (presumed) residential, or the equivalent of 1 EU under the new 

assignment 

i. These 71 accounts would see an average increase of 63% (approx. avg. of 

$204/year).  

b. 13 of the 84 include accounts of between 1.5 EUs and 61 EUs 

i. These 13 accounts would see an average increase of 41%  

Option C – Description 

Create two classes of user accounts, residential and non‐residential. Charge residential users a flat 

rate, and bill non‐residential accounts a combination of flat rate and volumetric fees.  
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The use of multiple classes in water and wastewater billing is a common practice. Residential customers 

generally do not vary in their usage as appreciably as commercial or industrial (non‐residential) 

accounts. While households of varying sizes do contribute varying amounts of wastewater into the 

system, the main benefit of having a sewer system does not vary by household size. The capacity to 

discharge to a sewer system ‐ regardless of actual usage ‐ should be considered, just as the benefit of 

having a fire department is a benefit regardless of whether an individual home has a fire. The same 

sentiment could be considered of police services and of schools. Regardless of a taxpayer’s actual use of 

these services, the capacity to have them at their disposal is a big part of what defines a community. In 

the case of the wastewater system, the benefit of meters to the individual resident for the purpose of 

more equitable sewer charges may not outweigh the cost to the wastewater system of maintaining, 

reading, and replacing water meters over time. For this reason, Option C considers the impacts of 

creating two customer classes, residential and non‐residential. Ideally, the rate structure design would 

not drastically change anyone’s individual bill. However, any changes to the design of the existing 

system will impact some customers more than others. RCAP Solutions has attempted to ensure that the 

proposed rate structure considers equity, affordability, and the goals outlined in the system’s User 

Charge System document.          

Presumably, the system for assigning equivalent units is not perfect – whether the “old” guideline or an 

updated version is used. However, the EU system is based on a “capacity to serve” concept that is 

critical to understand when looking at rates. The idea that a school, factory, restaurant, etc. have a 

number of EUs assigned to them based on how much volume they could produce, rather than entirely 

on actual usage, ensures that capacity in the system is available when needed. This can be a difficult 

concept for customers to grasp, and often leads into the question, “Why can’t you bill me on my usage 

alone?”  Customers not understanding the “capacity to serve” principle will not be inclined to think that 

a billing structure without any volumetric component is “fair.” By incorporating a volumetric fee into the 

rate structure, the capacity portion – or fixed, base rate assigned on this principle– may be de‐

emphasized slightly, allowing for a more “fair” system in the eyes of the customer. They see a slightly 

smaller bill when their usage is lower.  

With Option C, an equitable rate structure would be designed for customers based on target revenue for 

the respective customer class. Target revenue has been calculated to be approximately 58% residential 

and 42% non‐residential, based on water consumption and the overall makeup of the system. More 

details on these calculations are found in the section on “Equity” further along in this document.  Using 

these target goals, the necessary revenue from each class can be calculated. For residential customers, 

based on the 2017‐18 budget, this would mean a flat fee per EU of about $635.82 per year, or $317.91 

per billing. For non‐residential customers, there would be a flat fee per EU of about $297.68 per year (or 

$148.84 per billing) plus a volumetric rate of $16.13 per thousand gallons.  

Observations and Impacts – Option C 

Impact to residential customers 
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In the proposed Option C, and using current 2017‐18 revenue requirements, residential customers 

would see a predictable flat fee of $317.91 per billing, or $635.82 per year.  Under the existing billing 

scenario, residential customers with one assigned EU pay, on average, about $274 per billing ($548 per 

year). However, there are residential customers in this category who pay less than half of this amount ‐ 

and some who pay more than double.  The proposed structure under Option C has the benefit of being 

more predictable and easier to understand for the residential customer and for the utility.   

 

Impact to nonresidential customers 

Using the 2017‐18 bills for comparison, nonresidential customers would not generally see a significant 

change to their bills. This is because rates would be set to achieve a target revenue, which is discussed 

further in the document. The exception would be for those who have had a change in the number of 

units assigned to their accounts. However, the rate structure design in Option C minimizes the impact of 

the change in units for those not using their equivalent flow by maintaining the volumetric portion of 

the bill.    

 

In Option C, all nonresidential meters would have to be maintained and replaced, if necessary. These 

costs should be included in the WW system’s asset management program that is being developed.   

 

Affordability – All Options 

There is no universal measure of affordability criteria for water or wastewater rates. Commonly used 

indicators of affordability for annual rates are between 1% and 2% of MHI. The USDA affordability 

criterion of 1.5% of MHI is generally accepted as a baseline indicator. 

Whether using the MHI from the 2010 census data (55,761) or from the 2015 census data (49,076) for 

the town of Whitingham, affordability based on the typical residential unit’s existing bill is either 0.9% or 

1.1% of MHI. This is well within the acceptable levels of affordability, based on current industry 

standards. Looking at the more conservative estimate (2015), the % MHI affordability for residential 

customers with 1 EU is listed below for all three options: 

Option A:   1.1% MHI based on average of $553. Individual affordability ranges from 0.55% to 2.7%, 

although it is difficult to look at “individual” affordability due to the variation in income.  

Option B:  1.2% MHI based on flat rate of $600 per EU 

Option C:  1.3% MHI based on flat rate of $635.82 
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Equity – All Options 

To determine equitability of the current billing structure, and any proposed changes to that structure, a 

target revenue for each customer class has been estimated. Customers were divided into two general 

classes, residential customers and non‐residential customers (commercial, industrial). The process 

considers how much revenue would ideally be collected from each customer class. This target revenue is 

the average of the following two factors: 

 Percentage of customer base 

 Percentage of sewer volume based on average bills    

Customer Class  Target Revenue  Option A  Option B  Option C 

Residential   58%  54%  54%  58% 

Non‐residential  42%  46%  46%  42% 

 

 

Revenue Requirements 

Fixed vs. Variable Portion of Budget 

 

Under the current rate structure, approximately half of all revenue is from the volumetric portion of the 

billing. Option B would remove any use of the volumetric component of the billing. Option C would 

realize about 18% of revenue from the volumetric portion of the billing. Considering that most costs 

associated with the wastewater system are fixed – and, in the case of Whitingham, an analysis of the 

budget confirms that the system is typical in this regard ‐ a reduction in the volumetric (I.e. variable) 

component of the bill is recommended. Approximately 77% of the budget could be considered fixed, or 

predictable and not contingent on volume treated.  

 

 
 

 

77%

23%

FY2018 Expenses

Fixed Variable
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Budget Projections 

 

Based on current projections, the cost of providing wastewater services in Whitingham and Jacksonville 

will increase approximately 37% by FY2021. Anticipated capital improvements at treatment facilities will 

likely be financed through one of the major wastewater funding mechanisms in the state, the Clean 

Water State Revolving Loan Fund (SRF) or USDA Rural Development Water and Environment Program 

(WEP). Costs of providing wastewater services continue to increase, although the system has done well 

to contain typical operational costs with aging infrastructure.  

 

In addition to a placeholder for the bond payment that has been included in the projected budget, the 

system has provided a list of equipment requiring servicing or replacement, the frequency, and the 

anticipated costs. These costs have been worked into the projections as Plant Improvement Reserve. At 

this point, neglecting to increase rates annually ‐ at the cost of inflation, minimally – will likely have 

negative consequences for the system. Options for raising fees, depending on the rate structure chosen, 

are presented in the following section.  
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Current and Projected Budgets 

     PROJECTED  PROJECTED  PROJECTED  
FY18  FY19  FY20  FY21 

REVENUES          

Current User Fees  $144,156  $184,400  $193,189  $202,902 

Interest on Fees  $2,000  $1,000  $1,000  $1,000 

Penalties  $2,300  $1,000  $1,000  $1,000 

Sludge Revenue  $2,000  $1,000  $1,000  $1,000 

TOTAL  $150,456  $187,400  $196,189  $205,902 

          

EXPENSES          

          

LABOR          

TOTAL  $61,486  $69,900  $71,345  $72,546 

          

INSURANCE          

TOTAL  $30,470  $32,262  $35,598  $37,248 

          

SEWER PLANT EXPENSES          

TOTAL  $53,500  $72,650  $74,466  $76,328 

          

PLANT CAPITAL 
IMPROVEMENT 

        

          

Plant Improvements Reserve  $5,000  $8,000  $6,780  $6,780 

Capital Improvement (Bond)  $0  $4,000  $8,000  $13,000 

TOTAL  $5,000  $12,000  $14,780  $19,780 

  FY18  FY19  FY20  FY21 

TOTAL SEWER BUDGET  $150,456  $186,812  $196,189  $205,902 

 

 

Rate Adjustment – Example, Option C 

To ensure that anticipated debt service obligations and the increasing cost of providing service are met, 

it is recommended that rates be increased for the next billing cycle. Based on the budget projections, a 

27% increase should be made to revenue realized from user fees as a first step. Depending on the option 

for rate structure chosen, the mechanics of the rate adjustment would vary. Based on conversation with 

the Selectboard and the stated desire to create a more equitable rate structure, the impact of a rate 
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adjustment on Option C has been prepared. However, this does not preclude the Selectboard from 

further investigating any of the options for rate structure modification.   

As discussed earlier in this document, choosing Option C for the rate structure would promote equity, in 

terms of target revenue. For comparison with the current structure, the following rates would have 

approximately met 2017‐18 revenue: 

Customer Type  Fixed Rate, per EU (Annual)  Volumetric Rate, per 1000 gal 

Residential  $635.82  N/A 

Non‐residential  $298.68  $16.13 

 

To maintain the target revenue goals and provide necessary rate increases, the following fees could be 

set for the next billing cycle:    

Customer Type  Fixed Rate, per EU (Annual)  Volumetric Rate, per 1000 gal 

Residential  $813.85  N/A 

Non‐residential  $381.03  $20.64 

 

Following the significant rate increase being recommended for FY19, incremental increases of 5% for 

FY2020 and FY2021 should be expected. Based on the projected budgets, the following fee schedule 

could result by FY2021: 

Customer Type  Fixed Rate, per EU (Annual)  Volumetric Rate, per 1000 gal 

Residential  $897.27  N/A 

Non‐residential  $441.09  $22.76 

 

Affordability – Option C, New Rates 

To reiterate the principle, there is no universal measure of affordability criteria for water or wastewater 

rates. Commonly used indicators of affordability for annual rates are between 1% and 2% of MHI. The 

USDA affordability criterion of 1.5% of MHI is generally accepted as a baseline indicator, although 

communities in Vermont have been moving toward 2% (or higher).  

Using the more conservative MHI from 2015 (49,076), the increase would result in a 1.7% MHI for 

wastewater billing for an average residential customer in FY2019. This is based on new EU assignments, 

Option C, and a 28% overall rate increase. Extending a 5% annual increase for FY2020 and FY2021, the 

average residential customer would spend about 1.83% of their annual household income on 

wastewater services.  
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Addendum – 09/04/2018 

Option B, Adjusted – Description 

Move to a flat rate system based on modified EU assignments 

At a working meeting in mid‐August with RCAP Solutions, members of the Selectboard expressed 

interest in understanding the impact of re‐assigning equivalent units based on local knowledge of usage 

and what would be considered fair to members of the community. Participants in the meeting on 8/21 

worked through a list of all the accounts and considered these factors to determine a modified EU 

assignment: 

 Current EU assignments by account  

 Industry and state EU assignment based on facility type 

 Customer‐specific considerations for EU assignment  

The list of equivalent units that the group decided on has been included as an appendix to this 

document. The group acknowledged instances where state guidelines for EU assignment were not 

representative of specific facilities and customers in the community. The group determined that a 0.75 

EU assignment should be the minimum user charge for a commercial account, suggesting that some of 

these customers in the system should not be responsible for the same share of wastewater expenses as 

a typical residence. The minimum EU assignment for a residence will be 1.0 EU.    

Observations and Impacts – Option B, Adjusted 

Many of the impacts noted in Option B apply to this adjusted version. Impacts on individual customers 

will vary based on previous water usage and changes to assigned equivalent units.  

While local knowledge of facilities and usage is critical to the overall evaluation of equity in the system, 

the customization of EU assignments can lead to questions about how the determinations were made. 

Despite the inaccuracies noted with the metering system, past usage patterns were considered in 

identifying commercial accounts who would be assigned the minimum of 0.75 EU. Changing the EU 

assignments for one customer will, theoretically, impact everyone’s bill. The impact on other customers 

would likely not take place until the next billing or the next rate‐setting in the annual budgeting process.  

Twenty‐one customers had their EU assignment reduced during this process. The most notable of those 

reductions was the school, who was given a new EU assignment of 56 EUs (reduced from 61 EUs). Nine 

accounts were given increased EU assignments. The overall result of the changes was an approximate 

system EU reduction of 4%, with a new total of 242.7 EUs (reduced from 253 EUs). Even with the 8% EU 

reduction for the school, the move to a flat rate results in a 22% increase in their bill ‐ before any rate 

“increases” are made.  

Prior to any increases in the budget or adjustments in EU assignments, a flat fee system would have 

resulted in a flat user fee of approximately $570 per EU per year.  With the reduction of EUs, the flat fee  

would increase to about $594 per EU per year.  
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Increasing revenue requirements would suggest that the fees should increase to $759.94 per EU per 

year for the upcoming billing (FY19). The impact on the school would be an increase of over $17k per 

year for FY19, and over $21k per year by FY21.    

*This amount represents the equivalent flat fee that would have been collected based on current revenue. 

Anticipated User Fees based on 
Current and Projected Revenue 

Requirements  

 
PROJECTED  PROJECTED  PROJECTED 

FY18  FY19  FY20  FY21 

User Fees  $144,156  $184,400  $193,189  $202,902 

Anticipated Annual Flat User 
Fee / EU (based on 242.65 EUs) 

$594.09*  $759.94  $796.16  $836.19 

Affordability for Residential 
Customers (MHI ‐ $49076) 

1.21%  1.55%  1.62%  1.70% 

Average Rate Increase  N/A  27.9%  4.8%  5.0% 
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Appendices 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



UNIT OF EU

MEASUREMENT PER

UNIT

1a SINGLE FAMILY HOUSE EACH HOUSE 1.00 $759.94

1b CHURCH PARSONAGE EACH 1.00 $759.94

1c CHURCH SANCTUARY SEATS x 25% 0.01 $7.60

2 APARTMENT EACH APT. 1.00 $759.94

4a ROOM RENTAL  (NON‐APARTMENT) SLEEPING SPACE 0.20 $151.99

5a SCHOOL (WITHOUT CAFETERIA, GYM OR SHOWERS) PUPILS & STAFF 0.15 $113.99

5b SCHOOL (WITH CAFETERIA, GYM AND SHOWERS) PUPILS & STAFF 0.20 $151.99

5c SCHOOL (WITH CAFETERIA, GYM BUT NO SHOWERS) PUPILS & STAFF 0.175 $132.99

6f OFFICE/BUSINESS (UPTO 6 EMPLOYEES) EACH OFFICE 1.00 $759.94

6g OFFICE/BUSINESS (EACH ADDITIONAL EMPLOYEE) EACH EMPLOYEE 0.15 $113.99

7 LIBRARY EACH 1.00 $759.94

8a STORE/RETAIL SPACE  (UPTO 2,000 SQUARE FEET) PER 2,000 SQ FT 1.00 $759.94

8c STORE/RETAIL SPACE WITH MEAT DEPARTMENT PER 1,000 SQ FT 0.55 $417.97

9 BOWLING ALLEY ALLEY (LANE) 0.40 $303.98

10 LAUNDROMAT WASHER 1.25 $949.93

11 BARBER AND/OR BEAUTY SHOPS CHAIR 0.55 $417.97

12 ASSEMBLY HALL SEAT 0.01 $7.60

13e ANY SEAT SERVING FOOD OR DRINK SEAT 0.06 $45.60

14b AUTO SERVICE STATION (EACH SET OF PUMPS) EACH 0.75 $569.96

15 BREWERY CLEAN‐UP EACH 0.20 $151.99

16 DENTAL/MEDICAL OFFICE EACH EXAMINING ROOM 0.55 $417.97

17 DAYCARE PER CHILD 0.125 $94.99

18 BUS/CAR WASH (DAILY DESIGN DISCHARGE) PER GALLON 0.01 $7.60

$594.10 

$759.94 

RATE, EFF. 

SEPT. 2018

Non‐residential parcels to be assessed a minimum of 0.75 EU. Residential parcels to be assessed a minimum of 1.0 EU. 
Based on FY17‐18 revenue, the unit cost per in a flat‐rate system per ECU would have been:
Based on the FY19 revenue requirements, the unit cost per in a flat‐rate system per EU would be:
In certain cases, a minimum commercial designation of 0.75 EU has been made. 

TOWN OF WHITINGHAM, VERMONT

EU CLASSIFICATION SYSTEM

USER CLASSIFICATION



 

Wastewater Rates are Changing!  

The Town of Whitingham has undertaken an effort to re-evaluate the wastewater billing structure and 
overall wastewater fees. This document is an effort to communicate the changes and impacts to 
wastewater customers.    

Why is this necessary?  

In April of 2018, the Selectboard voted to decommission the Sewer Commission and take control of the 
Sewer Department. The action was reflective of significant challenges faced by the community regarding 
critical upcoming wastewater infrastructure projects and a desire to ensure continued financial and 
operational sustainability. The Selectboard has been working with a non-profit organization, RCAP 
Solutions, to perform an analysis of the rates and rate structure.   

How is your bill calculated?  

Current sewer user charges are based on a combination of a flat fee and a volumetric fee. More 
specifically, there is a fixed fee per equivalent unit (EU) that is based on the type of facility plus a 
volumetric fee based on actual, estimated, or averaged water meter consumption. Typically, the volume 
of water passing through a water meter is equivalent to the amount of wastewater discharged to the 
sewer system – with a few exceptions for irrigation water and water used in a manufacturing process.    

The bills are generated twice per year. A breakdown of the basic fees in place for FY18 follows: 

a. Fixed fee  -  $133.76 per billing per EU 
b. Volumetric fee - $15.12/thousand gallons used 

What is the problem?  

While the fixed fee portion of the bills are applied consistently based on facility type, the volumetric 
portions of the bills are not. Currently, some customers are billed based on actual usage, some on 
estimates, and some on average usage. As of 2018, over 1/3 accounts were being billed based either on 
an average or an estimate of their water usage for the volumetric portion of the bill. In an effort to be 
more consistent, the Selectboard is proposing a change to how bills are calculated. 

What will change? 

Rather than continuing to charge a volumetric fee, the Selectboard is considering a move to a flat fee 
system of user charges. During the process, the number of EUs assigned to each account has been 
reviewed and updated based on updated facility usage estimates and industry guidelines. A typical 
single family home comprises 1.0 EU, while other types of facilities may be assigned more. The table 
used in the evaluation of facility EUs is available for review at the town office.      

Why don’t we just replace the meters?  

For the villages of Whitingham and Jacksonville, there is no public water system to ensure that meters 
are maintained or replaced over time. Many of the meters installed on the private water sources in the 
community currently are not even used for their intended purpose because they have failed. Meter 



replacement programs are costly, and the Selectboard has determined that the move to a flat fee 
system results in an equitable solution without the added expense of meter replacement and semi-
annual meter reading. In addition, the move to a flat rate system provides consistent revenue for the 
Town without being impacted by changes in customer usage patterns. This concept is further supported 
when you consider the “capacity to serve” principle, which acknowledges that the overall operating 
expenses of the system are not significantly impacted by the volume of wastewater treated.  

How will your bill be calculated?  

Beginning with the October 2018 billing, meters will not be used in the determination of user charges. 
Bills will continue to be sent out twice per year. The user charges will be based solely on the number of 
equivalent units assigned to each facility. If you have questions about how your equivalent units were 
calculated, you may contact the Town to learn more.  

What will the new wastewater rate be?  

Town staff will continue to look at user rates on an annual basis, and to keep you informed of changes to 
the wastewater fees. For the October 2018 billing, user rates for most customers will increase. The 
amount of the change to your bill is based on two primary factors: 

• Whether the number of equivalent units for your account changed 
• How much volume you were billed for under the previous rate structure 

 
Based on budget projections and revenue requirements for user fees, there will be a 27.9% overall rate 
increase for the October 2018 billing. This increase will impact users differently based on the factors 
described above. On a positive note, fees should be more predictable for customers.      

Anticipated User Fees based on 
Current and Projected Revenue 

Requirements  

 
PROJECTED1 PROJECTED1 PROJECTED1 

FY18 FY19 FY20 FY21 

User Fees $144,156 $184,400 $193,189 $202,902 
Anticipated Annual Flat User 
Fee / EU (based on 242.65 EUs) 

$594.092 $759.94 $796.16 $836.19 

Affordability3 for Residential 
Customers (MHI - $49076) 

1.21% 1.55% 1.62% 1.70% 

Average Rate Increase N/A 27.9% 4.8% 5.0% 

1. Projections makes assumptions about potential bond payments for infrastructure improvements.  
2. This theoretical number is based on current user revenue, if the system had been using a flat fee structure for 

the previous billings.  
3. Affordability is an estimate of the percentage of Median Household Income in a community that goes toward the 

annual wastewater rates. Generally, communities in VT are between 1% and 2% of MHI.  

 
 
For more information contact the Selectboard Office at (802) 368-7500.  



SEWER BUDGET FY19

CURRENT PROPOSED PROPOSED PROPOSED

ACCOUNT FY18 FY19 FY20 FY21

REVENUES

Current User Fees $144,156 $184,400 $193,189 $202,902

Interest on Fees $2,000 $1,000 $1,000 $1,000

Penalties $2,300 $1,000 $1,000 $1,000

Sludge Revenue $2,000 $1,000 $1,000 $1,000

TOTAL $150,456 $187,400 $196,189 $205,902
% Increase 27.9% 4.8% 5.0%

EXPENSES

LABOR

Bookkeeping Services $432 $432 $432 $432

FICA/Medicare‐Town Share $3,840 $4,712 $4,810 $4,902

Reimburse User Penalties $2,300 $2,400 $2,500 $2,500

Retirement‐Town Share $2,601 $3,164 $3,227 $3,291

Wages‐Sewer Commissioners $625 $0 $0 $0

Assistant $1,500 $8,000 $8,160 $8,160

Plant Operator Salary $47,296 $48,242 $49,207 $50,191

Treasurer Salary $2,892 $2,950 $3,009 $3,070

TOTAL $61,486 $69,900 $71,345 $72,546

INSURANCE

Health Insurance $25,370 $26,362 $28,998 $30,448

Liability Insurance $2,100 $2,100 $2,150 $2,200

Unemployment Insurance $1,200 $1,300 $1,350 $1,400

Workers' Compensation $1,800 $2,500 $3,100 $3,200

TOTAL $30,470 $32,262 $35,598 $37,248

SEWER PLANT EXPENSES

Chemicals $500 $500 $513 $525

Contracted Services $2,500 $2,500 $2,563 $2,627

Electricity $15,000 $15,000 $15,375 $15,759

Equipment Purchases $1,000 $1,000 $1,025 $1,051

Mileage ‐ Operator $1,500 $1,500 $1,538 $1,576

Miscellaneous $300 $3,000 $3,075 $3,152

Plant Operating Fee ‐ VT $450 $400 $410 $420

Postage $200 $200 $205 $210

Repairs: Facility & Equip $1,000 $2,000 $2,050 $2,101

Repairs: Line & Pump $1,000 $5,000 $5,125 $5,253

Repairs: Meters $1,000 $1,000 $1,025 $1,051

Sludge Removal $20,000 $30,000 $30,750 $31,519

Supplies $1,500 $1,500 $1,538 $1,576

Telephone $650 $650 $666 $683

Outside Testing $6,500 $8,000 $8,200 $8,405

Training $200 $200 $205 $210

Uniforms/Safety Glasses $200 $200 $205 $210

TOTAL $53,500 $72,650 $74,466 $76,328

PLANT CAPITAL IMPROVEMENT

Plant Improvements Reserve $5,000 $8,000 $6,780 $6,780

Capital Improvement (Bond) $0 $4,000 $8,000 $13,000

TOTAL $5,000 $12,000 $14,780 $19,780

FY18 FY19 FY20 FY21

TOTAL SEWER BUDGET $150,456 $186,812 $196,189 $205,902
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Alternative 1- Design Summary from Equipment Manufacturers 

  



















Evoqua Water Technologies
Envirex® Rotating Biological Contactors

Questionnaire

Rev 9/14

Project:

Engineer:

Please supply the following information:

Max. Ave. Min.

1. Flow – MGD*
2. T-BOD5 – mg/l
3. S-BOD5 – mg/l
4. TSS – mg/l
5. VSS – mg/l
6. TKN – mg/l
7. NH3 – mg/l
8. Phosphorus – mg/l
9. Water Temperature – °F
10. pH
11. Alkalinity @ CaCO3 – mg/l

* Please supply peak hourly and average daily flow rates.

12. Please note any pertinent industrial was contribution:

13. Describe fully any biological treatment prior to RBC (grit removal and primary clarifier/settling
are assumed:

14. Effluent Requirements:
T-BOD5    TSS    NH3-N    Total N       Total P
Please note with an “X” if above values are not monthly average limitations.

15. Existing equipment to be used (blowers, process equipment, etc.):

16. Physical constraints (area, depth, etc.):

Please attach sketch of proposed system, existing or proposed site (if available).

17. Existing concrete tankage available:  ( ) Yes  ( ) No  If yes, give dimensions:

18. Any other pertinent information:

RETURN TO:
Evoqua Water Technologies

2606 N. Grandview Blvd., Suite 130, Waukesha, WI 53188
TEL: 262-547-0141  FAX: 262-547-4120
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Evoqua Water Technologies
Envirex® Rotating Biological Contactors

Questionnaire

Rev 9/14

Project:

Engineer:

Please supply the following information:

Max. Ave. Min.

1. Flow – MGD*
2. T-BOD5 – mg/l
3. S-BOD5 – mg/l
4. TSS – mg/l
5. VSS – mg/l
6. TKN – mg/l
7. NH3 – mg/l
8. Phosphorus – mg/l
9. Water Temperature – °F
10. pH
11. Alkalinity @ CaCO3 – mg/l

* Please supply peak hourly and average daily flow rates.

12. Please note any pertinent industrial was contribution:

13. Describe fully any biological treatment prior to RBC (grit removal and primary clarifier/settling
are assumed:

14. Effluent Requirements:
T-BOD5    TSS    NH3-N    Total N       Total P
Please note with an “X” if above values are not monthly average limitations.

15. Existing equipment to be used (blowers, process equipment, etc.):

16. Physical constraints (area, depth, etc.):

Please attach sketch of proposed system, existing or proposed site (if available).

17. Existing concrete tankage available:  ( ) Yes  ( ) No  If yes, give dimensions:

18. Any other pertinent information:

RETURN TO:
Evoqua Water Technologies

2606 N. Grandview Blvd., Suite 130, Waukesha, WI 53188
TEL: 262-547-0141  FAX: 262-547-4120
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Mullen, Shane

From: Dennis Geran <dennisgeran@frmahony.com>

Sent: Tuesday, February 26, 2019 10:25 AM

To: Mullen, Shane

Subject: FW: whitingham VT - RBC quote

Attachments: EnviroDisc 11-S-95 (1995).pdf

Shane, 

Please review the suggestions from Walker Process regarding the replacement RBC’s. We team up with Legacy 

Environmental to supply the tankage for the RBCs. The tanks are epoxy coated carbon steel. A budget price for a tank for 

the model A10N2 unit is $95,000.00. A budget price for the tank for the model D45 is $150,000.00. Do not hesitate to 

contact me if you would like to discuss. 

Regards, 

Dennis Geran 

781-254-3855 

 

From: Jeff Thomas <jthomas@walker-process.com>  

Sent: Monday, February 25, 2019 11:48 AM 

To: Dennis Geran <dennisgeran@frmahony.com> 

Subject: RE: whitingham VT - RBC quote 

 

Dennis: 
 
Upon review, based on the media surface area of the existing unit, we would suggest a A10N2 RBC 
for the Whitingham facility. A new steel tank will be required as the existing tank appears to be slightly 
narrower and shallower than what is needed for the suggested model.  The A10N2 has a media area 
of 13,750 ft².  Tank width is 13’-0”, tank length is 6’-7” and the tank depth is 6’-6”.  A Budget price for 
this unit would be $50,000.  This includes the FRP cover, however, it does not include the steel 
tank.  Freight & Field Service are included. 
 
Based on the media surface area of the existing unit, we would suggest a D45 RBC for the 
Jacksonville facility. A new steel tank will be required as the existing tank appears to be slightly 
narrower and shallower than what is needed for the suggested model.  The D45 has a media area of 
51,000 ft².  Tank width is 13’-0”, tank length is 15’-4” and the tank depth is 6’-6”.  A Budget price for 
this unit would be $80,000.  This includes the FRP cover, however, it does not include the steel 
tank.  Freight & Field Service are included. 
 
The above pricing is based on a direct drive arrangement in lieu of the existing chain and sprocket 
arrangement. 
 
Hope this helps! 
 
 

Jeffrey C. Thomas 
Regional Sales Manager 

  

Walker Process Equipment 
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Division of McNish Corporation 
840 N. Russell Ave 
Aurora, IL 60506 
(630) 264-5213 Direct Line 
  
www.walker-process.com 
 
 
 
 
 

From: Dennis Geran [mailto:dennisgeran@frmahony.com]  
Sent: Monday, February 25, 2019 9:44 AM 

To: Jeff Thomas 
Subject: FW: whitingham vt - RBC quote 

 

Jeff, 

Give me a call regarding this project. 

Regards, 

Dennis Geran 

781-254-3855 

 

From: Mullen, Shane <MullenS@wseinc.com>  

Sent: Friday, February 22, 2019 4:41 PM 

To: Dennis Geran <dennisgeran@frmahony.com> 

Subject: whitingham vt - RBC quote 

 

Dennis, 
 
Good talking to you.  As discussed, attached are excerpts from the O&M manual and old design plans to give 
some context of the two facilities.  We are looking for budgetary quotes for new RBCs to replace the existing aging 
units.  Let me know if you have any questions on this matter. 
 
Regards, 
 

Shane M. Mullen, PE, CPESC 
SENIOR PROJECT ENGINEER 
direct: 802-882-7030 
mobile: 802-595-4495 

 
Weston & Sampson  
98 South Main Street, Suite 2 | Waterbury, Vermont 05676 
tel: 802-244-5051 
westonandsampson.com 
 
Facebook | Twitter | LinkedIn 

 

The contents of this e-mail and any attachments are the property of the Weston & Sampson companies. The e-mail 

contents are only to be used by the intended recipient of the e-mail. If you are not the intended recipient, then use, 

disclosure, copying, distribution or reliance on the e-mail is prohibited. All professional advice from us should be 

obtained in writing (not e-mail).  
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Design#  155620
JACKSONVILLE WWTF VT      AASI Design Number 155620

Unit Selected:

Minutes/Unit Hours/Year

1) Backwash / Solids Pump - Routine Lubrication: X 5 X 1.00

X 30 X 0.50

X 30 X 2.00

X 20 X 0.07

X 20 X 0.07

3.57

Replace 
Interval 
(Years) # of Units Minutes/Unit

Hours Per 
Replacement Total Material Cost 

1) Filter Media Cloth 4 1 X 720 = 12 1,160.00$                

2) Drive Motor 10 1 X 240 = 4 1,500.00$                

3) Pumps 7 2 X 120 = 4 800.00$                   

Total Annual Power Usage: 6,190.0       

TOTAL LUBRICATION REQUIREMENTS:

III.  POWER CONSUMPTION

Power 
Consumption 
(kW-hrs /year)

Material Cost      
Per Unit

1,160.00$            

1,500.00$            

400.00$               

II.  PARTS REPLACEMENT

3) Support shaft bearing: 1 4 / 60 =

4) Drive motor: 1 0.2 / 60 =

1 0.2 / 60 =5) Gearbox:

1 12 / 60 =

2) Backwash / Solids Pump - Drain and Refill: 1 1 / 60 =

I.  LUBRICATION REQUIREMENTS

# of Units Times/Year

Aqua BioMax 35/4

Unit Quantity: 1

Aqua BioMax: Operation & Maintenance Requirements

Avg Flow (MGD): 0.05

Confidential
Copyright 2014 Aqua-Aerobic Systems, Inc.



6306 N. Alpine Rd Loves Park, IL 61111

(815) 654-2501 www.aqua-aerobic.com

Design#  155616

Option:  Preliminary Design

Aqua BioMax®

Dual Treatment System

Process Design Report

© 2019 Aqua-Aerobic Systems, Inc

JACKSONVILLE WWTF VT

March 06, 2019

Designed By:  Jakob Nowicki



Design Notes

Pre- Aqua BioMax

- Neutralization is recommended/required ahead of the Aqua BioMax if the pH is expected to fall outside of 6.5-8.5 for 
significant durations. 

Filtration

- The filter influent should be free of algae and other solids that are not filterable.  Provisions to treat algae and condition the

solids to be filterable are the responsibility of others.

- For this application, pile filter cloth is recommended.

Equipment

- Aqua-Aerobic Systems, Inc. is familiar with various “Buy American” Acts (i.e. AIS, ARRA, Federal FAR 52.225, EXIM Bank,

USAid, PA Steel Products Act, etc.).  As the project develops Aqua-Aerobic Systems can work with you to ensure full

compliance of our goods with various Buy American provisions if they are applicable/required for the project.  When applicable,

please provide us with the specifics of the project’s “Buy American” provisions.

03/04/2019  2:27:07PM Aqua-Aerobic Systems, Inc CONFIDENTIAL

JACKSONVILLE WWTF VT / Design#:  155616

Page 2 of 4

Flow

- The maximum flow, as shown on the design, has been assumed as a hydraulic maximum and does not represent an additional

organic load.



Aqua BioMax - Design Summary

03/04/2019  2:27:07PM Aqua-Aerobic Systems, Inc CONFIDENTIAL

JACKSONVILLE WWTF VT / Design#:  155616

Page 3 of 4

DESIGN INFLUENT CONDITIONS
Avg. Design Flow = 0.05 MGD = 189 m3/day

Max. Design Flow = 0.05 MGD = 189 m3/day

Influent Required

BOD5* BOD5 30 BOD5

DESIGN PARAMETERS
Bio/Chem Oxygen Demand:

Suspended Solids: TSS** TSS 30 TSS

* Assuming a 30 % reduction in BOD across the upstream septic ank

** Assuming a 70 % reduction in TSS across the upstream septic tank

80 °F 26.7 °C 40 °F 4.4 °C 80 °F 26.7 °C

SITE CONDITIONS
Ambient Air Temperature:

Influent Waste Temperature: 68 °F 20 °C 50 °F 10 °C 68 °F 20 °C

= 1

Aqua BioMax 35/4

= 36,600 ft2

=

3400 m2

4 m2

=

=

=

8.57 g BOD5/m
2-day 

0.00 g NH3-N/m2-day 
0.06 m/day

=

=

43 ft2

1.76 lbs BOD5/1000 ft2-day 
0.00 lbs NH3-N/1000 ft2-day 
1.37 gal/ft2/day

32.1 lbs/day

61.6 gpm

14.57 kg/day

14.0 m3/hr

=

=

4 backwashes/hour/unit

5,914 gallons/day 22.4 m3/day

= 0.90 gpm/ft2 2.21 m3/m2-hr

= 0.7 lbs/ft2-day 282 g/m2-hr

= 650 g/m3
650 mg/L

1070 ft3 30 m3

AquaBioMax RBC/CMF RECOMMENDATION
Qty of Units Recommended:

Model Recommended:

Media Surface Area:

Filter Surface Area:

Organic Loading Rate:

Nitrogen Loading Rate:

Max. Biodisc Hydraulic Loading Rate

Solids Produced:

Backwash Flow Rate:

Backwashes/Hour:

Total Daily Backwash Volume:

Avg. Filter Hydraulic Loading Rate:

Avg. Filter Solids Loading Rate:

Estimated Backwash Solids Concentration:

Recommended 27.695-Day Septic Tank Storage Volume:     

Total Power Consumption: = 33.8 kW-hrs/day

66 30

≤ mg/l

30154

Effluent

1920 ft

585 m

Maximum DesignMinimum Elevation (MSL)

mg/l ≤ mg/lAnticipated



Equipment Summary

Aqua BioMax

1  Aqua BioMax™ 35/4 Assembly(ies) will be provided as follows:

- Painted steel tank(s).

- Modular GRP, RAL 7035 cover(s).

- Isotactic polypropylene discs with stainless steel shaft.

- Galvanized steel arms, intermediate crosses, and flanges.

- Isotactic polypropylene spacers.

- Tank housing with roller bearings, sleeves, and stop rings.

- Gear reducer.

- 304 Stainless steel drum with filter cloth media.

- Cleaning device with suction nozzle and 1HP backwash pump(s).

- Level probes.

- Controls and appurtenances.

03/04/2019  2:27:07PM Aqua-Aerobic Systems, Inc CONFIDENTIAL

JACKSONVILLE WWTF VT / Design#:  155616

Page 4 of 4







6306 N. Alpine Rd Loves Park, IL 61111

(815) 654-2501 www.aqua-aerobic.com

Design#  155615

Option:  Preliminary Design

Aqua BioMax®

Dual Treatment System

Process Design Report

© 2019 Aqua-Aerobic Systems, Inc

WHITINGHAM WWTF VT

March 06, 2019

Designed By:  Jakob Nowicki



Design Notes

Flow

- The maximum flow, as shown on the design, has been assumed as a hydraulic maximum and does not represent an additional

organic load.

Pre-BioMax

- Neutralization is recommended/required ahead of the Aqua BioMax if the pH is expected to fall outside of 6.5-8.5 for significant 
durations. 

Filtration

- The filter influent should be free of algae and other solids that are not filterable.  Provisions to treat algae and condition the

solids to be filterable are the responsibility of others.

- For this application, pile filter cloth is recommended.

Equipment

- Aqua-Aerobic Systems, Inc. is familiar with various “Buy American” Acts (i.e. AIS, ARRA, Federal FAR 52.225, EXIM Bank,

USAid, PA Steel Products Act, etc.).  As the project develops Aqua-Aerobic Systems can work with you to ensure full

compliance of our goods with various Buy American provisions if they are applicable/required for the project.  When applicable,

please provide us with the specifics of the project’s “Buy American” provisions.

03/04/2019  1:56:14PM Aqua-Aerobic Systems, Inc CONFIDENTIAL

WHITINGHAM WWTF VT / Design#:  155615

Page 2 of 4



Aqua BioMax - Design Summary
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DESIGN INFLUENT CONDITIONS
Avg. Design Flow = 0.012 MGD = 45 m3/day
Max. Design Flow = 0.012 MGD = 45 m3/day

Influent Required
BOD5* BOD5 30 BOD5

DESIGN PARAMETERS
Bio/Chem Oxygen Demand:
Suspended Solids: TSS** TSS 30 TSS
* Assuming a 30 % reduction in BOD across the upstream septic ank
** Assuming a 70 % reduction in TSS across the upstream septic tank

80 °F 26.7 °C 40 °F 4.4 °C 80 °F 26.7 °C
SITE CONDITIONS
Ambient Air Temperature:
Influent Waste Temperature: 68 °F 20 °C 50 °F 10 °C 68 °F 20 °C

= 1
Aqua BioMax 10/2

= 10,760 ft2 1000 m2

=
=
=
=

22 ft2

1.43 lbs BOD5/1000 ft2-day 
0.00 lbs NH3-N/1000 ft2-day 
1.12 gal/ft2/day

= 7.7 lbs/day
= 61.6 gpm
=
=

4 backwashes/hour/unit
2,957 gallons/day

= 0.48 gpm/ft2

2 m2

7.00 g BOD5/m
2-day 

0.00 g NH3-N/m2-day 
0.05 m/day
3.50 kg/day
14.0 m3/hr

11.2 m3/day
1.18 m3/m2-hr

= 0.4 lbs/ft2-day 135 g/m2-hr
= 310 mg/L 310 g/m3

10 m3

AquaBioMax RBC/CMF RECOMMENDATION
Qty of Units Recommended:
Model Recommended:
Media Surface Area:
Filter Surface Area:
Organic Loading Rate:
Nitrogen Loading Rate:
Max. Biodisc Hydraulic Loading Rate
Solids Produced:
Backwash Flow Rate:
Backwashes/Hour:
Total Daily Backwash Volume:
Avg. Filter Hydraulic Loading Rate:
Avg. Filter Solids Loading Rate:
Estimated Backwash Solids Concentration:
Recommended 39.03-Day Septic Tank Storage Volume:       
Total Power Consumption: =

361 ft3

16.9 kW-hrs/day

mg/l ≤ mg/lAnticipated

1920 ft
585 m

Maximum DesignMinimum Elevation (MSL)

66 30

≤ mg/l
30154

Effluent



Equipment Summary

Aqua BioMax

1  Aqua BioMax™ 10/2 Assembly(ies) will be provided as follows:

- Painted steel tank(s).

- Modular GRP, RAL 7035 cover(s).

- Isotactic polypropylene discs with stainless steel shaft.

- Galvanized steel arms, intermediate crosses, and flanges.

- Isotactic polypropylene spacers.

- Tank housing with roller bearings, sleeves, and stop rings.

- Gear reducer.

- 304 Stainless steel drum with filter cloth media.

- Cleaning device with suction nozzle and 1HP backwash pump(s).

- Level probes.

- Controls and appurtenances.

03/04/2019  1:56:14PM Aqua-Aerobic Systems, Inc CONFIDENTIAL

WHITINGHAM WWTF VT / Design#:  155615
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Design#  155615
WHITINGHAM WWTF VT      AASI Design Number 155615

Unit Selected:

Minutes/Unit Hours/Year

1) Backwash / Solids Pump - Routine Lubrication: X 5 X 1.00

X 30 X 0.50

X 30 X 2.00

X 20 X 0.07

X 20 X 0.07

3.57

Replace 
Interval 
(Years) # of Units Minutes/Unit

Hours Per 
Replacement Total Material Cost 

1) Filter Media Cloth 4 1 X 720 = 12 1,160.00$                

2) Drive Motor 10 1 X 240 = 4 1,500.00$                

3) Pumps 7 2 X 120 = 4 800.00$                   

Total Annual Power Usage: 6,190.0       

TOTAL LUBRICATION REQUIREMENTS:

III.  POWER CONSUMPTION

Power 
Consumption 
(kW-hrs /year)

Material Cost      
Per Unit

1,160.00$            

1,500.00$            

400.00$               

II.  PARTS REPLACEMENT

3) Support shaft bearing: 1 4 / 60 =

4) Drive motor: 1 0.2 / 60 =

1 0.2 / 60 =5) Gearbox:

1 12 / 60 =

2) Backwash / Solids Pump - Drain and Refill: 1 1 / 60 =

I.  LUBRICATION REQUIREMENTS

# of Units Times/Year

Aqua BioMax 10/2

Unit Quantity: 1

Aqua BioMax: Operation & Maintenance Requirements

Avg Flow (MGD): 0.01

Confidential
Copyright 2014 Aqua-Aerobic Systems, Inc.


