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Integrated Water Resources Management Study 

Materials drawn from previous presentations by: 
Bryan Osborne – Colchester Public Works 

Brad Aldrich, P.E. – Aldrich + Elliott 
Bruce Douglas, P.E. - Stone Environmental 

 
 

Funded by the United States Environmental Protection Agency 



What was done… 

• Inventory/mapping of water, wastewater and 
stormwater at a parcel level  

• Mapping of water resources (rivers, streams, 
wetlands, etc.) Town-wide needs assessment  

• Town-wide needs assessment at  
• Priority Area needs assessment  
• Water quality sampling  
• Water Quality Testing 

 
 



What we’ll cover tonight 

 
• Town-wide needs assessment  

 
• System Longevity Analysis 

 
• Initial Detailed On-site investigations 
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Base Map 
24,223 Acres 

6,949 Accounts 
5,682 Parcels 

Presenter
Presentation Notes
Total acreage on this slide includes all area within the Town of Colchester including water (ponds and streams), ROW, and Roads. The total acreage listed here does not include Malletts Bay or Lake Champlain water surface—that water area is about 13,300 additional acres.

The Colchester Assessor’s database (as received in April 2009) has 6,949 unique accounts—this database includes one ‘account’ number for each commercial or residential unit of taxable property in the Town. The most recent parcel shape file for the Town, the 2009 parcels that were received in early 2010, has 6,236 records. The discrepancy between these two numbers is due to the presence of multiple account numbers in the Assessor’s database which relate to the same parcel of land, as for condominium developments and mobile homes on leased land. 

In the screening level Needs Assessments, we were concerned with whether or not the land surrounding a residential building or commercial enterprise could support a fully complying replacement onsite wastewater system, if one were needed in the future. Thus, in order to accurately complete the assessments, the spatial parcels that represent the footprints of condominium-type properties in the parcel shape file were merged with the surrounding common land. This merging operation left a total of 5,682 parcels in Town that were analyzed in the Needs Assessments.





*Based on planning level data and 
current Vermont Wastewater System 
and Potable Water Supply Regulations. 

Land Summary Acres % Acres 
 Suitable* for Conventional Onsite 

System  5,797 24% 

Not suitable* for Conventional 
Onsite System  16,752 69% 

Sewered with Municipal Service  1,674 7% 

TOTAL 24,223 100% 

Land Summary for Onsite 
System Suitability 

Presenter
Presentation Notes
The green represents land that is suitable for an onsite system based on planning level data. The white areas have one or more environmental limitation.  

The Town-wide wastewater needs assessment used a data-driven Geographic Information System (GIS) analysis that compared the land area available on each developed, unsewered parcel, after subtracting areas occupied by environmental limitations and development-based limitations, to the land area that would be required to successfully build a replacement leachfield to serve the existing development on that same parcel. Each parcel with sufficient land available was characterized as conforming with regulations in effect at that time. If the available area analysis on a parcel showed that the parcel did not have adequate area for a conventional trench or mound system, a second screening assessment was completed to determine whether the addition of advanced treatment might allow the siting of a ‘filtrate system’ on the property. Filtrate systems can be sized up to 50% smaller, since some of the treatment that normally occurs in the unsaturated soil occurs in a pre-treatment unit. 




*Based on planning level data and 
current Vermont Wastewater System 
and Potable Water Supply Regulations. 
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Environmental Limitations for Onsite System Suitability  

Presenter
Presentation Notes
In any one location, there may be more than one factor that makes the land unsuitable for a conventional onsite system. For example, there may be areas that have both shallow bedrock and steep soils or areas where there may be surface water, floodplain, and shallow groundwater. For this reason, the individual factors will always sum to a greater value than the actual total acreage or percentage of unsuitable areas.

16,752 Total Acres Not Suitable for Conventional Onsite System (69%), made up of:

Conserved Lands: 2,419 ac (10%) 
ROW, Roads: 1,451ac (6%)
Environmental Horizontal setbacks:
	- Surface waters plus 50 ft setback: 2,414 ac. (10%)
	- Wetlands plus 50 ft setback (excluding surface water): 2,320 ac. (10%)
	- Top of embankment or slope greater than 30% with 25 ft buffer: 4,623 ac. (19%)
	- Bedrock escarpments plus a 25 ft buffer: 0 ac. (0%)
	- Floodplain (excluding surface water and wetlands): 2,927 ac. (12%)�	- Depth to Groundwater (excluding surface water, wetlands, and floodplain) < 2 ft: 2,927 ac. (12%)
	- Depth to Bedrock < 2 ft: 3,391 ac. (14%)



Development-Based 
Limitations 

These limitations are in addition to the Environmental Limitations 

Property lines with a 25 ft buffer 
Zone 1 wellhead protection areas 
Private drilled well plus 100 ft buffer 
Private shallow well/spring plus a 150 ft buffer 
Main or municipal water lines plus a 50 ft buffer 
Foundation, footing or curtain drains with 35 ft 

buffer 
 Stormwater infiltration features with 35 ft buffer 
*These limitations are set in the VT Environmental Protection Rules (EPRs) 

 

Presenter
Presentation Notes
These development-based limitations are added to the environmental limitations to determine how Colchester would have been developed based on current parcel boundaries and compliance with the EPRs for a conventional onsite wastewater system.
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Limitations @ Current 
Conditions - Conventional 

Current Condition Status 
# of 

Parcels 
% of 

Parcels Acres 
% 

Acres 

Developed, Conforming 3,125 55% 10,676 44% 

Developed, Not Conforming 1,828 32% 1,579 7% 

Undeveloped, Suitable* for 
Conventional Onsite System 186 3% 4,414 18% 
Undeveloped, Not Suitable* 

for Conventional Onsite 
System 316 6% 5,880 24% 

Sewered with Municipal 
Service 227 4% 1,674 7% 

TOTAL 5,682 100% 24,223 100% 

*Based on planning level data and 
current Vermont Wastewater System 
and Potable Water Supply Regulations. 

Sewer Service Area 

Presenter
Presentation Notes
Of the 5,682 parcels in the screening level needs assessment, there were 3,125 developed parcels (55%) that can support a conforming onsite wastewater treatment system under current conditions and regulations (see map below). Another 1,828 parcels (32%) could not support an onsite wastewater dispersal system that fully complies with current regulations and environmental conditions and, therefore, are developed but potentially non-conforming. There were 502 undeveloped parcels in Town. Of these, 186 (3%) appeared to be suitable for some amount of future development served by onsite wastewater treatment systems, or are located within Sewer Service Areas but are not yet sewered. The remaining 316 undeveloped parcels either did not have sufficient suitable soil area to support development or are restricted from development in some other way (steep slopes, conserved lands, etc.). Finally, 227 parcels (7%) were served by a centralized sewer system; these parcels were not assessed for potential on-site wastewater treatment capacity or compliance with on-site wastewater regulations.



Environmental Implications? 

 ~1,800 currently developed parcels 
(30%) are non-conforming based on this 
analysis   

 It is likely that a number of these properties 
have sub-standard and inadequately 
performing systems, that may be 
impacting the environment. 
 

 

Presenter
Presentation Notes
This means the parcel could not comply with the VT Environmental Rules for an onsite wastewater treatment system, without at least a variance on one or more condition.  These conditions are factors of safety designed into the Rules to prevent adverse environmental and/or health safety impacts.  Varying from these conditions are sometimes reasonable and justified (on a case-by-case basis), but variances are not always appropriate or warranted.

We can conclude from the analysis that there is reason to suspect an adverse environmental impact from current land use practices and development.  While many of the “non-conforming” parcels are located in relatively close proximity to the shoreline, there are scattered pockets of “non-conforming parcels throughout Colchester.

We have started look at a number of these parcels more closely under our Detailed Needs Assessment (which has already started).  We will also compare these results to the water quality sampling that we are conducting to see if we can identify any patterns of degraded water quality within the sub-watersheds where these parcels are located.



Management Implications? 

• These 1,800 “non-conforming” parcels 
require a “best fix” or “Advanced” treatment 
system with restrictions on change in use and 
increases in wastewater flows. 

• “Best fix” and “Advanced” systems can be 
more costly to maintain and require more 
rigorous monitoring. 

 
 

 
 

Presenter
Presentation Notes
It is likely that a number of these properties have older systems that pre-date the advent of scientifically based onsite wastewater treatment standards and therefore it is unlikely that they would conform to the “best fix” standard set in the EPRs without capital improvements.  

Field level research was conducted on a subset of these parcels to gain a better understanding of the type, age and performance of these systems, along with the environmental and development-based limitations.



System Longevity Analysis 

Objectives and Methods 
1. Screen parcels with significant permitting history to 

identify possible spatial trends and select a 
subset for detailed assessment. 

2. Complete permit review and detailed data entry. 
3. Assess onsite wastewater component and 

system longevity within the detailed dataset.  
4. Assess (if possible) whether environmental 

conditions, regulations or practices in force at the 
time the system was installed, influence longevity. 

Presenter
Presentation Notes
What we are trying to do with this analysis is gain a better understanding of the potential failure rate and reasons why for a subset of the onsite systems throughout Colchester.  This will help us better predict the expected longevity of systems as compared to their age based on permit data on file in the land records.



Parcel Age & Permit History  

Before 
1982
53%

1982 or 
Later
29%

Unknown
18%

Parcel Age

No 
Permit 
Record

25%

Permits 
on 

Record
75%

Permit History

Parcel age was divided at 1982 when scientifically based wastewater rules were adopted. 

Presenter
Presentation Notes
We divided parcel age at 1982 (when scientifically based wastewater rules were adopted).  We assume that parcels with an unknown age were built prior to 1982, as it is most likely that these are quite old properties that were developed when land records were limited in detail.  More than 70% of parcels were developed prior to the adoption of scientifically based wastewater rules.

There are a total of 4,953 developed parcels with on-site wastewater systems.
1,123 parcels have no electronic record of a wastewater permit.  (It is possible that a permit does exist and simply hasn’t been scanned into the system yet.)

This is based on what we’ve found in the electronic database only.  It is likely that more permit data exists in paper files for some of the 1,123 parcels without an electronic file.




What are the Implications? 

 More than 70% of the Town's parcels were 
developed prior to the adoption of 
scientifically based wastewater rules. 

IMPLICATIONS: 
 There could be many more systems needing to be 

replaced in the future. 
 Corrections will involve more reliable systems.  
 
 



Detailed On-Site 
Investigations 

 A more detailed field assessment of 
properties within “Priority Needs Areas” 

 
Properties within 300’ of the lakefront 
 
Other properties and clusters of properties 

where the environmental conditions 
assessment indicate a potential problem. 



Clusters of Area-Related 
Restrictions 

• Colchester Point Road 
• Belwood and Meadow Drive 
• Beach Road 
• East Lakeshore Drive 
• Malletts Bay Ave. (near Winooski) 
• Village Acres 
• Canyon Estates 

Other Task 4 Priority Areas

Parcels Within 300 ft of Lake Champlain

Parcels Within Other Task 4 Priority Areas

Colchester Parcels (2009)

Priority Areas for Site-Specific 
Assessments 

Presenter
Presentation Notes
These priority areas underwent additional on-site field investigation to better understand and characterize the condition of on-site wastewater treatment systems. The information obtained in the field inspections was analyzed and used to rank each “priority area”, identifying where enhanced management strategies and/or wastewater system improvements are justified to protect public health and surrounding natural resources. 
 
Where a field investigation was conducted, a detailed assessment of the characteristics of that specific property to support an on-site wastewater system was completed. A representative sample of parcels was investigated in each priority area. Watershed boundaries and the results of the microbial source tracking study were used as part of the overall assessment. Priority areas were evaluated based on how well they complied with the five most critical environmental factors:
Area Limitations
Distance to Surface Waters
Soils Suitability
Depth to Groundwater
Depth to Bedrock
 
Where a need for improved wastewater treatment and management was identified, an alternatives analysis of methods to better address the wastewater needs was conducted. Based on scoring for the five key criteria listed above, each of the priority needs areas was given an environmental needs assessment rating and was ranked from highest to lowest need (see map and lists below). 

Clusters of Area-Related Restrictions
Colchester Point Road
Belwood and Meadow Drive
Beach Road
East Lakeshore Drive
Malletts Bay Ave. (near Winooski)
Village Acres
Canyon Estates




16 www.colchestervt.gov 

 
 The majority of the parcels within 

inner Malletts Bay have significant 
area and environmental constraints 
and cannot support properly 
functioning septic systems. 

 
• Replacement areas 
• Distance to surface waters 
• Soil suitability 
• Depth to groundwater 
• Depth to bedrock  

 

Presenter
Presentation Notes
Seven areas ranked “high” based on the detailed field investigations and analysis:
Goodsell Point
Sunset View Road
Mills Point
East Lakeshore Drive– West
Porters Point
West Lakeshore Drive
Coates Island
Thayer Beach
 
High-needs areas were each along the lakeshore and were comprised of both year-round and seasonal dwellings and some commercial uses. Each of these areas ranked severe or moderate-severe for area limitations and severe for at least one other criterion.
 
Seven areas were ranked “medium” based on the detailed field investigations and analysis:
North Mallets Bay/Niquette Bay
Beach Road / Marble Island
Meadow Drive
East Lakeshore Drive – East
Colchester Point – West
Colchester Point – East
Broad Lake Shore
Shore Acres
 
Medium-needs areas were also along the lakeshore (with the exception of Meadow Drive and Shore Acres) and were comprised of both year-round and seasonal dwellings and some commercial uses. Each area was rated high for area limitations because of small lots. Some were ranked high for poor soils, bedrock and seasonal high groundwater. One ranked high for distance to surface waters.
 
The remaining six priority needs areas were ranked “low” based on the detailed assessment. 




Priority Needs Ranking Area Recommendations 
High Goodsell Point Cluster system or central sewer 

Sunset View Road Manage with O&M permits 
Mills Point Manage with O&M permits 
East Lakeshore Drive– West Central Sewers 
Porters Point Manage with O&M permits 
West Lakeshore Drive Central sewers 
Coates Island Manage with O&M permits 
Thayer Beach Manage with O&M permits 

Medium North Mallets Bay / Niquette Bay Inspect systems every 5 years 
Beach Road / Marble Island Inspect systems every 5 years 
Meadow Drive Inspect systems every 5 years 
East Lakeshore Drive – East Connect to central sewer if extended 

to East Lakeshore Drive 
Colchester Point – West Inspect systems every 5 years 
Colchester Point – East Inspect systems every 5 years 
Broad Lake Shore Inspect systems every 5 years 
Shore Acres Inspect systems every 5 years 

Presenter
Presentation Notes
Findings were created for each identified area.  For the purpose of the PC’s project, we will focus on Goodsell Point, East Lakeshore and West Lakeshore Drive.



Presenter
Presentation Notes
For the Goodsell Point area, 13 of the 49 sites were selected for further study within the area.  Distance to surface waters, soils and groundwater assessments were done to provide an overall rating for septic feasibility.  It was concluded that individual on site systems cannot adequately protect public health and the environment even with I/A systems.  While a cluster system could be feasible on the common green area, the estimated cost of such a system would be over one million due to the large volume (over 6,700 gpd) and somewhat equal to the cost of sewering the area.



Presenter
Presentation Notes
The East Lakeshore Drive area was split into lakeside (62 properties) and non-lakeside (94 properties).  Thirteen sites were inspected similarly.  The lakeside ranked as severe due to area and distance to surface water while the non-lakeside ranked as medium risk with severe area limitations but improved distance to surface water and somewhat better soils.  For the non-lakeside, cluster systems would be viable albeit for the lack of area.  For the lakeside, even the placement of advance treatment systems would not provide complying septic.  The possibility of 16 small cluster systems to serve the lakeside properties on the non-lakeside was examined as a possible solution however costs would range from 1 to 1.5 million  and it is unlikely that the owners on the non-lakeside would allow this due to their owner limitations.  Sewer was concluded as being the best solution for this area.



Presenter
Presentation Notes
The West Lakeshore Drive area was categorized as high risk with 14 of the 43 properties investigated.  There are severe area and distance to ground water limitations.  Improvements to onsite systems may cost one million dollars.  No good cluster system options were identified by the field work.  Central sewers were identified as the preferred solution for this area too as it would serve the heavy seasonal use for the marinas generally serviced by holding tanks.



Presenter
Presentation Notes
Next steps.  May 20th walk and talk followed by forum focusing on wastewater solutions.  Online portal and survey.
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