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EXISTING CONDITIONS
CME Associates, Inc. conducted an inspection of the Witches Woods Tax District (“District”)
roadways on April 5, 2014. The inspection included consideration of areas for drainage
improvement, maintenance, road widening, and sediment retention as requested by the
District.
Throughout the District, sections of gravel roadways have lost the crown or superelevation
grading that allows stormwater to move quickly off the roadways into roadside swales or
catch basins. It is important for road stability for stormwater to move quickly off the roadways
rather than saturate the road material. In addition, a good portion of the surface gravel has
been cast to the roadsides. Road shoulders and roadside swales throughout the district have
lost the ideal grading and shape and are impacted by debris build-up. In several sections of the
District, gravel driveways along the uphill sides of the roads are delivering a significant
amount of sediment and runoff to the roadway and to the roadside swales or catch basin
systems.
The current maintenance program of the District roadways and associated drainage system
includes:
• Annual vacuuming of the catch basins along Crooked Trail and a portion of Crooked
Trail Extension in July or August.
• Removal of sediment build-up in the forebay on Crooked Trail.
• Minor grading and placement of additional gravel in problem areas.
• A low section of road near #15 Crooked Trail is flanked by wetlands on either side and
had continuous performance issues associated with the wet base. Geotextile fabric was
installed under a new course of gravel and the section appears to be performing well.
The existing District Driveway Ordinance is included as Attachment A.
RECOMMENDATIONS
Overall, significant portions of the gravel roadways throughout the District would benefit
from re-grading to establish crown or superelevation followed by placement of surface gravel.
Crown grading is appropriate on straighter sections of roads and sections that have the width
available for roadside swales on both sides. Superelevation grading is used on curved portions
of roads, roads with limited width, or roads built in to a hillside. The cross-section grading
(crowned or superelevated) must be graded in to the base material prior to placement of the
surface gravel. Base material contains larger size particles for strength and good drainage.
Surface gravel contains more fine particles to create a sealed roadway that moves water
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quickly to the shoulders. There is some opportunity to recover gravel that has migrated to the
shoulders and swales within the District; however a quantity of new material would be
required to achieve ideal grading of base material and a sealed surface gravel. The grading of
the road shoulders and the shape of roadside swales to effectively transport stormwater is
equally important to maintaining road stability. Typical gravel roadway cross-sections are
included in Attachment B.
Overall re-grading and replacement of surface gravel is the top priority to improve the gravel
roadways throughout the District. Several more specific areas of concern that were noted
during the inspection are outlined in order of priority below, however overall re-grading and
replacement of surface gravel would address many of these areas. A key map is included as
Attachment C. The areas of concern are numbered correspondingly on the key map.
Priority Areas:
1. The section of Crooked Trail Extension closest to Route 198 does not have adequate
grading for drainage. In some portions there are no roadside swales and the road itself
is depressed below the shoulders.

Poor drainage, rutting, & potholes at Crooked Trail Extension near CT 198.
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Recommendation
Installation of roadside swales in combination with re-grading of the road to a crown
would eliminate the drainage issues in this area. Additional base material would be
required in this section.
Estimated Design Cost
$4,500 to include right of way determination and demarcation, and design of roadway
grading and shoulder improvements. Construction oversight can be provided on an
hourly basis to ensure proper grading, compaction, and surface gravel installation.
2. A low area on Crooked Trail Extension, at approximately house #89, is not draining
properly and is prone to rutting and potholes.

Poor drainage, rutting, & potholes at Crooked Trail Extension low area near house #89.
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Drainage to wetland/stream.

Recommendation
This section of Crooked Trail Extension must be crowned to move water off the
roadway effectively. A significant amount of stormwater affects this area from the steep
hills on either side. The low area discharges directly to a stream/wetland therefore a
settling forebay at the existing culvert outlet would aid in protecting the lake from
sediment pollution at this location.
Estimated Design Cost
$4,500 to include right of way determination and demarcation, and roadway grading
and drainage design. Construction oversight can be provided on an hourly basis to
ensure proper grading, compaction, forebay construction, and surface gravel
installation.
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3. The roadside swales along Indian Spring Road from approximately house #130 to #63
are inadequate. In addition, the road grading in this area does not direct all the runoff
to the swales. Some sections of swale are missing and there is a significant amount of
seepage from the hillside to capture along with stormwater.

Lack of crown/superelevation and high shoulders causing ponding on Indian Spring Road.
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Lack of crown/superelevation and high shoulders causing ponding on Indian Spring Road.

Recommendation
Superelevate much of Indian Spring Road towards the upslope (eastern) side and
reshape the roadside swale system. The installation of open throat catch basins at cross
culverts would allow for shallow roadside swales and ensure the stability of the road
shoulder.
Estimated Design Cost
$2,000 to include right of way determination and demarcation. The Contractor can
follow the typical roadway cross-sections included in Attachment B and install open
throat catch basins at existing cross culverts. Construction oversight can be provided to
ensure proper grading, compaction, and surface gravel installation.
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4. The Crooked Trail catch basin system is being inundated with debris and sediment as
stormwater is cutting through the road shoulders to reach the catch basins.

Undefined swales deliver debris and sediment to catch basins along Crooked Trail.

Recommendation
Much of Crooked Trail should be crowned to deliver runoff to the catch basin system
more effectively. In some areas, shallow roadside swales are required to carry water
away from the roadway to the catch basins.
Estimated Design Cost
No design cost anticipated. The Contractor can follow the typical roadway crosssections included in Attachment B. Construction oversight can be provided to ensure
proper grading, compaction, and surface gravel installation.
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5. There is evidence of road base failure in front of #3 Crooked Trail.
Recommendation
The surface gravel and failing base material at this location should be removed and
additional base material brought in. The base must be re-graded and compacted before
replacing the surface gravel.
Estimated Design Cost
No design cost anticipated. The Contractor can follow the typical roadway crosssections included in Attachment B. Construction oversight can be provided to ensure
proper grading, compaction, and surface gravel installation.
6. There is ponding in road near #119 Crooked Trail due to lack of crown in the road.

Poor drainage near #119 Crooked Trail.

Recommendation
This area is not located within the Crooked Trail catch basin drainage system as this
section of road is located atop the lake dam. This section of Crooked Trail must be
raised and crowned to allow for sheet flow off of the road surface.
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Estimated Design Cost
No design cost anticipated. The Contractor can follow the typical roadway crosssections included in Attachment B. Construction oversight can be provided to ensure
proper grading, compaction, and surface gravel installation.
7. The driveway of #96 Indian Spring Road is inundated with material deposits
transported via runoff. Stormwater from the steeply sloped road is directed down the
driveway while sediment and debris deposits at the apron.

Driveway of #96 Indian Spring Road inundated with debris.

Recommendation
This area of concern would be addressed by the recommendation made in #3.
However, a lip may still be required at the driveway apron to direct runoff to the swales
due to the grading and location of this driveway.
Estimated Design Cost
No design cost anticipated. The Contractor can follow the typical roadway crosssections included in Attachment B. Construction oversight can be provided to ensure
proper grading, compaction, and surface gravel installation.
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Several additional tasks were identified that would benefit the overall District roadway
conditions and/or ensure the longevity of District investments in the roadways:
Driveway Ordinance
The District may consider an amendment to the existing Driveway Ordinance that specifies
maintenance of gravel driveways in order to decrease the sediment impact on the roadways
and swales. However, such an ordinance would have to apply to existing driveways, not just
new driveways, in order to be effective. In addition, the Ordinance may be modified to specify
the grading of driveway aprons to eliminate drainage impacts on the roadway and route
drainage to the swales and catch basins.
Estimated Design Cost
$1,500 to include detail and suggested language.
Road Widening
It appears that limited opportunities for road widening exist within the District. A review of
the property parcel maps and survey work would be necessary to determine where widening
is feasible. Approximately 26 feet of road right of way is needed to achieve a road width of 18
feet with associated shoulders and a roadside swale on one side. Depending on the location,
swales may be required on one or both sides. Currently, the District roadways average
approximately 18 feet in total width including swales. The roadway width appears to be
functioning for the current medium-density residential use; however if the road width is
causing safety issues for residents this can certainly be investigated further.
Estimated Design Cost
To be determined based on extent of desired widening.
Maintenance
The need for annual maintenance of gravel roadways is essential and inevitable. Even with
proper grading and drainage, surface gravel will migrate towards the shoulders and other
issues may occur. At minimum, a blade should be used once a year to reclaim surface gravel
from the shoulders and redistribute it over the roadway. New surface gravel will be needed
annually or bi-annually as much of the essential fine particles are lost as dust or with runoff.
New surface gravel should be from a source that conducts sieve analysis to ensure the material
contains the correct percentage of fines to create a good seal. The sieve analysis should be
reviewed prior to application of the surface gravel. Newly applied surface gravel must be
compacted using proper rollers and moisture content. In areas where rutting, washboards, or
potholes have occurred, the surface gravel must be windrowed to one side and the base
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material re-graded to correct the problem before replacing the surface gravel. Road grading
should be avoided during droughts and just before heavy rain storms. The application of
calcium chloride flakes is effective for controlling nuisance dust from dry gravel roadways,
aids in the compaction of the gravel materials, and reduces the loss of fine aggregates that help
seal the surface of the gravel roadway. It is recommended that calcium chloride flakes be
applied by mechanical spreader at a rate of ±7 tons per mile for an 18 foot wide roadway in the
spring time prior to the formation of the dust layer during the dry season. All maintenance
intervals should be determined based on weather and traffic speed and volume.
Grassed swales provide a simple and efficient method of moving stormwater away from the
roadway. Due to the forested nature of the District, shade tolerant grass species must be
selected to stabilize the roadside swales. Alternatively, stone could be used to stabilize the
roadside swales. Swale maintenance is essential to keep stormwater moving away from the
road base. Mowing, cleaning, and if necessary, re-shaping should be conducted on an annual
basis. Cleaning swales does not require the removal of all vegetation; however any sediment
buildup, in addition to leaves, and woody debris, should be removed. The vegetation in the
swales also provides limited filtration and velocity control that aid in protecting Witches
Woods Lake.
Continued annual vacuuming of all deep sump catch basins and clean out of all settling
pools/forebays is recommended as well.
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Tax District Documents | Driveway Ordinance
Section 1. Definitions:
Applicant: The term "Applicant" refers to the person proposing a driveway apron.
Board: The Board of Directors of the Witches Woods Tax District.
Driveway Apron: The access onto or an egress from a District Road.
New Driveway Apron: An access onto or an egress from a road that was not in existence on or
before the adoption date of this ordinance, or an existing access or an existing egress from a road
where the use of that driveway apron has changed.
Person: Includes Corporations, Partnerships, Firms, Associations and or any other entity.
Street/Road: Any District maintained way constructed for and dedicated to movement of vehicles
and pedestrians. The word shall not include private driveways and rights-of-way (R.O.W.).
District: The Witches Woods Tax District
Section 2. Purpose:
It is the declared purpose of this ordinance to regulate driveways for the purpose of providing safe and
structurally adequate access on roads.
Section 3. Procedure:
1. No person shall construct a new driveway, new driveway apron or modifying an existing
driveway leading into a District Road without first obtaining a written permit from the Board, or its
agent.
2. No Building Permit(s) will be issued until the applicant has applied for and received a Driveway
Apron Construction Permit.
3. A plot plan shall be submitted on behalf of the property owner showing the proposed layout.
4.
Construction of the driveway apron may start only after issuance of the Driveway Apron
Construction Permit. Road areas must be kept clean of mud, dirt, stone etc. by installing a tracking
pad, to reduce the amount of onsite soils to be tracked on to the adjacent road.
5.
Final approval of the driveway apron will be issued by the Board or its designee when all work
is completed in accordance with the standards as verified by a post construction inspection. The Town
of Woodstock Building Official will be notified when this approval is given.
6. All driveway aprons must and will abut exiting surface of the District Road. No overlayment will
be allowed onto the District Road surface.
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7.
Should the layout require a culvert the property owner shall be solely responsible for the
installation and maintenance thereof including the cleaning and any future replacement required for
any reason.
Section 4. Standards:
The following standards shall apply to all new driveway apron construction:
1.

Driveway aprons shall intersect roadways at an angle of approximately ninety (90) degrees.

2.
Driveways shall be designed to prevent storm water flows from entering a District road.
Privately owned and maintained drainage diversion swales, detention areas, and/or dry wells shall be
utilized to the greatest extent possible. Culverts, with a minimum diameter of fifteen (15) inches, shall
be used when crossing District drainage ways. Whenever private swale or private detention area is
utilized in diverting driveway water from the District right-of-way, the owner of the subject lot(s)
shall be responsible for maintaining the swale or detention area and any culverts in accordance with
the approved design.
3. Driveway aprons shall be located as far as possible from roadway intersections.
4. The Board may waiver specific "Standards" within this ordinance, if the standards waived, do not
decrease the safety of, and/or the structural adequacy of, any "New Driveway Apron".
Section 5. Effective Date:
The ordinance was adopted by the voters of theWitches Woods Tax District in accordance with the
provisions and authority granted by Connecticut State Statute and the covenants of record related to
the Witches Woods Tax District.
Dated this 9th day of May, 2003.
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