
Pomperaug River Watershed Based Plan

Appendix B

Technical Memorandum – Visual Field Assessments
Pomperaug River Watershed Based Plan



F:\P2016\0005\A10\Deliverables\Tech Memos\TM1 - Field Assessments\FieldAssessments_TechMemo_Final_20171201.docx 1

M E M O R A N D U M

TO: Pomperaug River Watershed Coalition

FROM: Erik Mas, P.E, Stefan Bengtson, MSc, William Guenther, MS

DATE: December 1, 2017

RE: Visual Field Assessments
Pomperaug Watershed Based Plan

Visual field investigations were performed by the Fuss & O’Neill project team to further assess potential
sources of water quality impairments in the Pomperaug River watershed. The field assessments are a
screening-level tool for locating potential pollutant sources in a watershed and identifying possible
locations where restoration opportunities and mitigation measures could be implemented. This
memorandum describes the field assessment methods and findings.

1. Field Assessment Methods

Areas of concern (i.e., potential pollutant sources contributing to water quality impairments in the
watershed) were initially identified based on a review of existing data and information including the 2001
State of the Watershed Report, the 2006 Pomperaug Watershed Management Plan, the 2010 Pomperaug
River Watershed Streamwalk Summary Report, updated watershed mapping, and recommendations
from the PRWC Land use Committee. Figure 1 shows the initial areas of concern, which are generally
located within the Pomperaug River and Weekeepeemee River subregional basins – the two primary
subwatershed areas associated with the bacterial impairments in the watershed.

The areas to be assessed during the field assessments were selected from this initial list of areas of
concern in conjunction with the PRWC Land Use Committee. Final areas selected for field assessments
include stream corridors and upland areas that are known or suspected of contributing to the bacterial
impairments in the watershed.

A two-person field team conducted field assessments on September 5 and 6, 2017, including reach level
stream corridor assessments (i.e., stream walks) in impaired segments and upland source assessments in
selected neighborhoods following the Center for Watershed Protection (CWP) Unified Stream
Assessment and Unified Subwatershed and Site reconnaissance methods (Kitchell & Schueler, 2005;
Wright et al., 2005). The upland assessments included inventories of selected representative residential
neighborhoods, streets and storm drainage systems, and land uses with higher potential pollutant loads
(i.e., “hotspot” land uses). The field assessment protocols are also documented in the Quality Assurance
Project Plan (QAPP) (approved March 27, 2017) for this Section 319-funded project.
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Figure 1: Areas of concern in the Pomperaug River Watershed.
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Field personnel visited each location and documented potential sources of bacteria on field forms and
through photographs. During each visit, particular note was made of potential structural and non-
structural Best Management Practices (BMPs) that could be implemented at a particular site or more
broadly throughout the watershed to reduce loadings of bacteria and other pollutants. Completed field
assessment forms are provided in Attachment A.

2. Summary of Findings

Tables 1, 2, and 3 summarize the field assessment results for each site visited, including possible
bacteria sources, potential BMPs, and other preliminary recommendations. Major findings of the field
assessments are also summarized below. The field assessment findings will be used to guide the
development of recommendations for the Watershed Based Plan.

· Agricultural Land Use – Hobby farms, equestrian centers, and more intensive livestock
farming practices were frequently observed in the watershed. While some farms maintain animal
exclusion fencing to separate livestock from streams, other locations, such as Logue Farms on
Artillery Road, Mountain Valley Equestrian Center (Figure 2), and Percy Thomson Meadows
on Thomson Road all have grazing or feeding areas with apparent channelization or full access
to streams and discharges to streams. Exclusion fencing, alternative approaches to manure
management, such as moving manure piles further away from streams, and other agricultural
BMPs can yield water quality improvements.

Figure 2: View of equestrian center adjacent to the start of reach Pomperaug-01. Runoff from
paddock areas appears to channelize in several places and ultimately discharge to both
Transylvania Brook and the Pomperaug River.

Transylvania Brook
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· Urban Land Use – Land uses with high impervious cover, typical of more-developed areas of
the Pomperaug River subwatershed generate large amounts of stormwater runoff containing
fecal indicator bacteria from various sources (pet waste, nuisance wildlife, bacteria attached to
sediment inside catch basins, bacteria growth in storm drains, illicit connections, failing septic
systems, etc.) (Figures 3 and 4). Neighborhoods with houses adjacent to streams, such as
Berkshire Estates and Oakdale Manor, Cedarland and River Hill may have homes with failing
septic systems and little separation distance from impaired segments of the Pomperaug River.
The use of stormwater treatment practices (Low Impact Development or green infrastructure)
is limited throughout the watershed, including in areas with significant impervious surfaces such
as parking lots and roadways. Roof downspouts were also typically observed to be directed
toward impervious surfaces or piped underground and ultimately discharge to storm drainage
systems.

Figure 3: Stormwater outfall at Cedarland Park
off of River Trail Road.

Figure 4: Stormwater outfall at head of reach
Pomperaug-03.

· Lack of Stream Buffer – Stream buffer encroachments are prevalent along stream corridors in
many areas of the Pomperaug River watershed and are most often associated with residential
and commercial development and farms.  Residential lawns and some agricultural practices
extend down to the banks of the stream in many areas (Figures 5 to 7).

The high level of stream buffer encroachment along the streams in the Pomperaug River
watershed has a significant impact on overall stream and habitat conditions. In general, larger
natural buffers are associated with better stream health, including improved water quality by
filtering sediment and other runoff pollutants, cooler water temperatures as a result of stream
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shading, greater in-stream oxygen levels due to cooler waters, and enhanced habitat for a variety
of wildlife resulting from deposited large woody debris and leaf litter.

Figure 5: View of pastures along the Weekeepeemee River in Woodbury, CT. The river runs
along the tree line, with limited buffer to pasture and feeding areas. Animal fencing appeared
well maintained at this location.

Figure 6: House with limited buffer to Pomperaug River encountered during stream walk.
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· Low Impact Development (LID) Opportunities – There are many opportunities for
infiltration practices throughout the watershed. Good candidates for LID retrofits include
public rights-of-way (Figure 8), municipal and commercial parking lots, and parking lots and
roads associated with  Heritage Village. LID stormwater retrofits work to reduce site runoff and
improve water quality through the use of bioretention, water quality swales, buffer strips/level
spreaders, and other small-scale LID and green infrastructure approaches. Candidate
stormwater retrofit sites exist in virtually all of the assessed subwatersheds but are most
prevalent in the Pomperaug River subwatershed.

Although conventional stormwater drainage systems with no treatment capability are prevalent
throughout the watershed, there are also several examples of LID stormwater treatment
practices in the watershed. One example of LID site design practices was observed in the lower
parking lot behind the commercial plaza at 7 Garage Road, which included permeable pavement
(Figure 9). Pervious pavement has also been used for the parking lot of the New Morning
Market in Woodbury. Underground infiltration practices are also located at the new Riverview
Cinemas and Playhouse at 690 Main Street South in Southbury and at the Southbury Medical
Building.

Figure 7: View from Oakdale Manor looking
towards the Pomperaug River depicting areas
of limited buffer. Homes in close proximity to
the river may also have issues with failing
septic systems.

Figure 8: View of Pascoe Drive from the cul-
de-sac looking up the hill. Potential
opportunity for stormwater BMPs in the cul-
de-sac or beneath it.
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Figure 9: Example of pervious parking surface behind commercial plaza at 7 Garage Road,
Southbury.
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Table 1: Stream segment assessment results

Reach Possible Bacteria
Sources

Potential Best Management Practices
(BMPs)

Other Recommendations and Notes

Pomperaug-01 Mountain Valley
Equestrian Center

· Bioretention in drainage ditch adjacent to
Audubon Property

· Filter berms
· Improved buffer around intermittent

streams on equestrian property or
reconfigured paddocks/runs/training
areas

· Conduct additional ambient water quality
monitoring at new sampling locations to
determine extent of impairment and
possible source(s) of bacteria

Horse Fence Hill Road:
Stormwater

· Limited potential for BMPs
· Road recently repaved, catch basins

already stenciled

Pomperaug-03 Geese on adjacent golf
courses and field of
elementary school

· Increase vegetated buffer around water
hazards and adjacent to streams/river

· Implement other waterfowl deterrent
strategies

· Golf Course Canada Geese Management
strategies

· CTDEEP Canada Geese Management Fact
Sheet

Stormwater outfalls · Infiltration in ROW or underground (see
also Heritage Village Neighborhood)

· River Trail et al.: additional neighborhood
assessment. IDDE investigation of
drainage discharging at Cedarland Park

· Reduce road sanding by municipalities
· Septic survey of Branch Rd./Riverhill Rd.

neighborhood

Heritage Village
Wastewater Treatment
Facility (upstream of
reach)

· Conduct additional ambient water quality
monitoring at new sampling locations to
determine extent of impairment and
possible source(s) of bacteria

Failing or
malfunctioning septic
systems. Raw sewage
smell noted during
stream walk near River
Trail

· Encourage septic system inspections
· Investigate septic smell
· Educate homeowners and homebuyers

about proper use and maintenance of
septic systems

Weekeepeemee-01 Run-off from livestock
pasture and feeding
paddocks at the farms
north and south of
Chohees Trail

· Filter berms along pasture
· Increased vegetated buffer
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Table 2: Neighborhood assessment results

Neighborhood
Subwatershed

Possible Bacteria
Sources

Potential Best Management Practices
(BMPs)

Other Recommendations and Notes

Berkshire Estates
Pomperaug

Stormwater · Infiltration below roadway, especially cul-
de-sac at Pascoe Dr. and Pomperaug Trail
and at Pascoe Dr. and Berkshire Rd.
intersection

· Increase buffer along river
· More frequent catch basin cleaning

Failing or
malfunctioning septic
systems

· Advanced subsurface sewage disposal
systems (sand filter or similar) in riverside
lots

· Inspect septic systems for failure
· Ledge/bedrock could be a constraint
· Educate homeowners and homebuyers

about proper use and maintenance of
septic systems

Oakdale Manor Road and
associated Streets
Pomperaug

Stormwater · Underground infiltration only, limited
ROW space

· Septic system inspection and outreach
· Turf management
· Grass clippings – outreach or establish

collection for disposal

Wellspring/Arch Bridge
Weekeepeemee

Failing or
malfunctioning septic
systems (noted by LUC)

· Assess septic system size for school
buildings

· If undersized, consider replacement or
advanced subsurface sewage disposal
systems (e.g. sand filter)

· Education about proper use and
maintenance of septic systems

Heritage Village
Pomperaug

Stormwater · Underground infiltration in ROW
· Bioretention cells where feasible
· Pervious pavement at older parking lots

(e.g. Meeting House) needing
maintenance

· Heritage Village should be included as a
priority area in the Town of Southbury’s
MS4 Stormwater Management Program,
including IDDE program implementation

· Conduct a stormwater BMP retrofit
inventory/feasibility study for Heritage
Village, which would support Southbury’s
efforts to reduce and disconnect DCIA as
required by the MS4 Permit

Wastewater treatment
plant

· Conduct further sampling with increased
sample spatial density

Table 3: Hotspot assessment results

Hotspot
Subwatershed

Possible Bacteria
Sources

Potential Best Management Practices
(BMPs)

Other Recommendations and Notes

Mountain Valley
Equestrian Center
Pomperaug and
Transylvania Brook

Horse manure in
paddocks

Two drainage paths:
One flows through
Audubon old pasture,
excellent buffer
Other flows out
drainage ditch to
Transylvania Brook

· Bioretention in drainage ditch
· Filter berm at bottom of paddock
· Move drainage away from the center of

paddocks/pasture

· Outreach for manure management best practices
· Connecticut Horse Environmental Awareness

Program (HEAP) and Connecticut Horse Farm of
Environmental Distinction Program

The Farm – north and
south of Chohees Trail
Weekeepeemee

Livestock manure in
pasture and feed lot

Livestock access to
intermittent stream
Row crops

· Filter berms along Weekeepeemee
· Increased buffer width
· Infiltration BMP on north farm next to

road
· Remove stream access through buffer

and/or fencing

· Fencing in good repair, encourage maintenance
· Encourage effective manure application (e.g. not

before rain storm)
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Hotspot
Subwatershed

Possible Bacteria
Sources

Potential Best Management Practices
(BMPs)

Other Recommendations and Notes

Another Farm –
Weekeepeemee Road
Weekeepeemee

Livestock (horses, goats,
alpaca) manure

· Filter berms along intermittent stream
· Increase buffer width

· Fencing in good repair, encourage maintenance
· Outreach for manure management best practices

Quick Water Farm –
Weekeepeemee Road and
Peter Road
Weekeepeemee

Livestock (few head);
Row crops

· Filter berms along Carmel Hill Brook
· Increase buffer width

· Encourage effective manure application (e.g. not
before rain storm)

· Outreach for manure management best practices

Parmalee Farm – Guilds
Hollow Road
Weekeepeemee

Livestock grazing and
feed lot

· Filter berm along Dowd Brook · Feeding appears to occur in a local depression,
ensure that it does not drain under road

Southbury Plaza – Rt 6
Pomperaug

Stormwater;
Waste management

· Incorporate LID retrofits into site
redevelopment

· Underground infiltration, permeable
pavement

· Cover dumpsters with roof
· Review stormwater control plan, if exists
· Heavily channelized stream
· Conduct survey for potential illicit discharges

from businesses in plaza

Medical Office Building -
10 Main St. South,
Southbury
Pomperaug

Dry weather discharge
requiring further
investigation

· Pavement stained
· Follow up sampling of dry weather discharge and

removal of illicit connections

Stonecrest Farm – Rt 172
Pomperaug

Manure piles;
Paddock

· Move manure piles to alternative site with
filter berms or drainage away from
Pomperaug

· Filter berms or increased buffer to pond
· Move paddock at front barn area to

alternative location or make smaller with
a buffer strip adjacent to the river

· Bank stabilization and buffer improvement
along river edge

· Evaluate need for farm pond
· Move and regrade paddock/training areas

to improve buffer

· Manure management in place
· Most paddocks drain away from Pomperaug and

toward a pond with algal mats
· Farm to the north allows access to trib. Add

buffer and fencing around stream
· Outreach for manure management best practices

Berry Farm – Settler’s
Field and Stables
Pomperaug

Manure in open
dumpsters

· Cover dumpsters or ensure drainage away
from river

· Outreach for manure management best practices

Frazier Farm Training
Center – Middle Road
Turnpike
Nonnewaug

Horse access to
tributary stream

· Filter berms and/or increased buffer in
pasture

· Reconfigure paddocks to avoid stream

· Some buffer exists in parts of pasture land
· Outreach for manure management best practices
· Connecticut Horse Environmental Awareness

Program (HEAP) and Connecticut Horse Farm of
Environmental Distinction Program

Logue Farm – Artillery
Road
Nonnewaug

Livestock access to
tributary

Incomplete coverage of
manure storage

· Filter berms or fencing and increased
buffer around stream to prevent livestock
access

· Reconfigure manure composting to divert runoff
away from catch basins

· Encourage more complete coverage (e.g. roofing)
of manure composting

Percy Thomson Meadows
– Thomson Road
Weekeepeemee

Livestock access to
tributary

· Increased buffer and fencing or filter
berms

Fox Crossing Equestrian –
Rt 61
East Spring Brook

Manure storage · Increase buffer to stream · Manure management measures appear to be in
place

· Outreach for manure management best practices
· Connecticut Horse Environmental Awareness

Program (HEAP) and Connecticut Horse Farm of
Environmental Distinction Program
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3. Potential BMPs

Tables 1, 2, and 3 identify preliminary site-specific recommendations for Best Management Practices
(BMPs) to address the bacteria sources that were identified during the field assessments. These
preliminary BMP recommendations generally fall into the following categories:

· Water Quality Monitoring – The bacteria TMDL indicates impairments based on relatively
few sampling stations. While this may be sufficient for identification of an impaired segment,
additional water quality monitoring can be effective in tracing the source of the impairment.
Particularly in the Weekeepeemee River watershed where only one bacteria monitoring station is
indicated, increased water quality sampling at a higher spatial resolution should provide the
information necessary to identify locations with the highest bacterial loads and help target
management strategies. Flow monitoring is also recommended at these locations at the time of
sampling to allow direct calculation of bacteria loads (pollutant concentration times flow rate).
Pollutant loads, as opposed to concentration data alone, provide greater insight into potential
sources since a highly concentrated wastewater discharge that occurs as a continuous “trickle”
may have a greater impact on water quality than an intermittent, low-concentration discharge
with a higher flow rate.

· Stormwater Retrofits – Existing impervious areas such as parking lots and roads may be good
candidates for Low Impact Development (LID) or “green stormwater infrastructure” retrofits
such as bioretention or underground infiltration, given the relatively permeable nature of the
soils in the watershed. Underground infiltration practices located beneath existing parking lots
provide stormwater treatment without eliminating parking. Parking availability can be further
preserved by retrofitting lots to permeable pavement, similar to plans recently submitted to the
Southbury Inland Wetlands Commission for redevelopment of a portion of Southbury Plaza.
Practices under roads can be useful where right-of-way space is limited. Where parking and
ROW space are not limitations, bioretention cells and wet vegetated treatment systems can also
provide stormwater treatment to remove bacteria. Areas with good potential for LID retrofits
include along Main Street South in Southbury, the under-utilized parking lot and adjacent
depression at the intersection of Heritage Road and Hillhouse Road in Heritage Village, and
Southbury Plaza. Regular maintenance of LID/GI practices is critical for these systems to
function as designed. Regular maintenance, following written O&M procedures, is particularly
important for underground infiltration practices, which can be “out of sight, out of mind.”

· Downspout Disconnection – Disconnection of roof downspouts from the storm drainage
system by directing roof runoff to pervious areas or LID practices such as rain gardens can
reduce runoff volumes and bacteria loads originating from roosting birds. This relatively
inexpensive retrofit strategy can be effective in residential and commercial settings.

· MS4 Program Implementation – Connecticut’s revised MS4 General Permit went into effect
on July 1, 2017. The watershed communities of Southbury and Woodbury are regulated under
the MS4 General Permit. Both communities have developed Stormwater Management Plans
that outline various activities that each town will conduct to comply with the 6 minimum
control measures outlined in the permit. Compliance with the illicit discharge detection and
elimination (IDDE) program requirements of the permit can help to significantly reduce
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bacteria loadings, where illicit connections are present and particularly where they contribute to
the impaired segments of the Pomperaug and Weekeepeemee Rivers. Outfall screening for
bacteria is required where a MS4 discharges to an impaired water for which bacteria is the
pollutant of concern. Other minimum control measures apply to municipal operations, such as
reducing road sanding or increasing street sweeping. The permit also requires reduction in
Directly Connected Impervious Area (DCIA) through the use of LID practices that
retain/infiltrate stormwater runoff from impervious surfaces, either through private or
municipal redevelopment projects or retrofits.

· Manure/Nutrient Management – Livestock waste in agricultural operations can represent a
potent source of bacteria when poorly managed. Often, larger livestock and equestrian
operations maintain good manure management. Smaller operations may have fewer resources
available for manure management. One key location for improved manure management
practices is Stonecrest Farm, where an uncovered manure pile is located in close proximity to
the Pomperaug River. Existing site grading at this farm is conducive to implementing improved
manure management practices. Reconfiguring the manure management facility at Logue Farm
away from existing storm drains may also be useful. In addition, identification of and outreach
to 1- to 5-horse equestrian operations throughout the watershed can help assess and reduce
their contribution to bacteria loads.

Development and implementation of Comprehensive Nutrient Management Plans (CNMP) by
the farming operations in the watershed – e.g., ensuring adequate storage of manure and
wastewaters, diverting clean water from production areas, and methods for safe land application
of manure and wastewaters – can reduce the potential water quality impacts.  Other agricultural
BMPs that could be implemented for large and small-scale farming operations include livestock
exclusion fencing, cover crops, vegetated buffers/filter strips and filter berms (see below),
covering heavy use areas, diverting clean water, and soil health.

· Filter Berms – Filter berms provide a relatively inexpensive option for treating agricultural
nonpoint source runoff where drainage of pasture, paddocks, or feeding areas is directed toward
a stream. Filter berms are nearly identical to more common stormwater filtration practices like
sand filters and bioretention. They function by filtering stormwater runoff through soil media
where microbial and plant communities can treat the runoff as it passes through the filter.
Nearly all assessed farms where livestock are in close proximity to streams are potential
candidates for filter berms. Additional funding opportunities may exist for agricultural
producers through the Environmental Quality Incentives Program (EQIP) through USDA’s
Natural Resources Conservation Service.

· Vegetated Buffers – Increased vegetated buffer widths are recommended along streams where
development or agricultural operations border the waterbody. Riparian buffers slow and absorb
runoff, acting as a natural filter in both residential and agricultural settings. Their root structure
can also help limit erosion. A properly maintained vegetated buffer can also limit livestock
access to streams when used in conjunction with exclusion fencing. As with filter berms,
funding from EQIP may be available to agricultural producers to restore vegetative buffers.
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· Septic System Inspection, Maintenance, and Outreach – Septic system management
appears limited in the watershed. Working with the Pomperaug Health District to strengthen
inspection and maintenance guidelines, at least of those systems near impaired waterbodies, may
help identify and mitigate failing or malfunctioning septic systems, which can be a significant
source of bacteria loadings to the impaired stream segments in the watershed. Outreach
programs to residents, especially those in close proximity to waterbodies, should encourage best
practices in terms of septic system management, inspection, and routine maintenance.

· Waterfowl Management – Several golf courses directly border the Pomperaug River.
Waterfowl such as Canada geese favor golf courses for feeding. Resident populations of
waterfowl have increased in the past half-century. Their wastes are sources of bacteria that can
drain directly or indirectly to water bodies. Reducing waterfowl nuisance populations can restore
water quality by reducing bacterial and nutrient loadings, particularly in public parks, golf
courses, and commercial areas along rivers, streams, and shoreline areas. Many communities
also have existing bans on feeding of waterfowl. However, there are no easy solutions to
nuisance waterfowl problems. CTDEEP provides some resources for Canada geese
management strategies. Hunting is limited in such urban settings, so other strategies, such as
egg-oiling may be a practice for further investigation. Creation of a vegetated buffer, consisting
of tall grasses, shrubs, or trees, along ponds or streams is a recommended form of habitat
modification. Geese prefer to feed on short grass in areas that are open and within sight of a
body of water. Tall grasses, shrubs, and trees can serve as a deterrent and cause them to
relocate. Vegetated buffers can also reduce NPS pollution.

References

Kitchell, A and T Schueler. 2004. Unified Stream Assessment: A User’s Manual. Center for Watershed
Protection. Ellicott City, MD.

Wright, T, C Swann, K Cappiella, and T Schueler. 2004. Unified Subwatershed and Site Reconnaissance:
A User’s Manual. Center for Watershed Protection. Ellicott City, MD.



F:\P2016\0005\A10\Deliverables\Tech Memos\TM1 - Field Assessments\FieldAssessments_TechMemo_Final_20171201.docx

Attachment A

Field Assessment Forms


















































































