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Introduction 
 
Introduction 
 
The Killingworth Inland Wetlands and Watercourses Commission have requested 
Environmental Review Team (ERT) assistance in reviewing Lover’s Lane.  
 
Lover’s Lane is a paved asphalt town road that has been constructed through a 
wetland area. The road is located north of the Route 80/81 rotary and is used as a 
short cut between Route 81 and Route 148 (Tooley Road). 
 
Objectives of the ERT Study 
 
The town has requested the ERT to review the road and the surrounding area 
because of long term problems with road flooding and settling. The town would like 
to have a natural resource inventory and assessment conducted so they may 
determine what is the best option for the roadway and what if any maintenance 
options are available or suitable. Discussions over time have included: 
• Do nothing but add pavement as needed and, continue to close the road when 

flooded and during the winter months; 
• Close the road permanently; 
• Bridge the length of the peat bog area (construction costs estimated in 2004 to 

exceed 2 million dollars); or 
• Construct a small bridge or culvert with approach filling (estimated cost in 

2004 $200,000 to $400,00) 
The town has requested natural resource information as well as comments on 
environmental impacts, planning, and traffic and access issues. 
 
The ERT Process 
 
Through the efforts of the Killingworth Inland Wetlands and Watercourses 
Commission this environmental review and report was prepared for the Town of 
Killingworth. 
 

This report provides an information base and a series of recommendations and 
guidelines which cover the topics requested by the town. Team members were able 
to review maps, plans and supporting documentation provided by the town. 
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The review process consisted of four phases: 

1. Inventory of the site’s natural resources; 
2. Assessment of these resources; 
3. Identification of resource areas and review of plans; and 
4. Presentation of education, management and land use guidelines. 

 
The data collection phase involved both literature and field research. The field 
review was conducted Tuesday, November 28, 2006. The emphasis of the field 
review was on the exchange of ideas, concerns and recommendations. Being on site 
allowed Team members to verify information and to identify other resources.  
 

Once Team members had assimilated an adequate data base, they were able to 
analyze and interpret their findings. Individual Team members then prepared and 
submitted their reports to the ERT coordinator for compilation into this final ERT 
report. 
 

 
 
 

Water running over road surface in area of pipes under the road. (11/28/06) 



 

 

9

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Many layers of asphalt. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Second area of flooding on north/westernn section of Lover’s Lane.(11/28/06) 
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Topography and Geology 
 
Topography   
 
Lover’s Lane is an asphalt road that appears to have been laid without proper road‐bed 
foundation across a peat bog.  The bog formed in a hollow in an unnamed stream valley north 
of Killingworth center.  The unnamed stream heads at a small pond about two miles north of 
Lover’s Lane and flows south‐southwesterly through a shallow, but narrow valley that has 
several hollows.  The hollows all contain small bogs.  Unlike the other hollows, a sand and 
gravel deposit and overlying swamp muck fill the Lover’s Lane hollow (see Fig. 1).  Indeed, a 
small gravel excavation is located just north of Lover’s Lane and a small cemetery (usually 
sited on sandy soil) is located along the south side of Lover’s Lane at the edge of the bog. 
 
Geology  
 
 Bedrock is not exposed in the vicinity of Lover’s Lane, but it is close to the surface on south‐
facing slopes of several hills west of the bog.  The immediate area is underlain by the 
“granitic”‐Monson Gneiss (Lundgren, 1979; Rodgers, 1985). 
  
The bedrock is broken by several prominent sets of fractures and fracture zones that have 
topographic expression as linear valleys (Lundgren, 1979, p.33).  The unnamed stream flows 
down one linear valley (Fig. 1) oriented N.20‐30oE (020‐030o).  This orientation is similar to the 
dike of diabase a few miles to the west and northwest that intruded into fractures of the same 
orientation in the bedrock.  The orientation of another prominent set of linear valleys is 
N.45oW (315o).  Each of the hollows in the unnamed stream is located at the intersection of 
these fracture zones.  A third prominent linear valley orientation is N.20oW (340o), which is 
parallel to the orientation of the layering in the area, particularly to the east and northeast. 
 
During past ice ages, glaciers scraped across the landscape eroding the land as they went.  
Fractured rocks are more easily erodible and hence rocks in the fracture zones were eroded 
producing linear valleys. Where fracture zones intersected, bedrock hollows were eroded.  
Near the end of the last glacial episode (and probably previous episodes) glacial ice deposited 
till on the bedrock surface.  A thin veneer of till covers most of the upland surfaces in the 
nearby vicinity (Flint, 1978).  As the ice melted at the very end of the ice age, large blocks of 
left‐over ice dotted the landscape, but particularly in the valleys.  Small temporary ponds 
formed in the space left when the ice melted.  This space quickly filled with mud and sand and 
finally gravel brought in by melt‐water streams.  Most of the hollows were also quickly filled 
with mud and swamp deposits.  The bog at Lover’s Lane contained a large block of left‐over 
ice that prevented it being completely filled with sand and gravel deposited by melt‐water 
streams that flowed around the ice.  By the time the ice melted the melt‐water streams had 
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been diverted down neighboring valleys.  Instead of filling with sand and gravel, the space 
formerly occupied by ice became a pond that filled in with peat (see Fig. 2).  Thus, a small 
terrace of sand and gravel surrounds the bog (Figure 3). 
 
Peat is a spongy vegetative material that initially contains a high percentage of water.  With 
time the water is naturally expelled and the peat becomes more compact:  it settles creating 
more room in the swamp for deposits of new peat.  A load placed on top of the peat hastens 
the compaction.  In addition, peat has a low bearing strength and is easily displaced by 
unequal application of a load.  Apparently that has occurred at Lover’s Lane (Fig. 4). 
 
References 
 
Flint, R.F., 1978, The Surficial Geology of the Haddam Quadrangle, with map. State 
   Geological and Natural History Survey of Connecticut Quadrangle Report 36,   27p. 
 
Lundgren, L. Jr., 1979, The Bedrock Geology of the Haddam Quadrangle, with map. State 

Geological and Natural History Survey of Connecticut Quadrangle Report 37, 44p. 
 
Rodgers, John, 1985, Bedrock Geological Map of Connecticut. State Geological and Natural 

History Survey of Connecticut, Natural Resource Atlas Series 
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Figure 1.  Topographic map showing distribution of sand and gravel deposit (after Flint, 1979) 
in bog‐hollow of Lover’s Lane.  Stippled pattern indicates area of sand and gravel.  Long 
parallel line segments are drawn along the axes of linear fracture‐controlled valleys. 
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Figure 2.  Geologic cross section along the western portion of Lover’s Lane was constructed 
using descriptions of borings by C. Welte, Geotechnical Engineering.  The locations of the 
borings are schematic (not accurately located on engineer’s field sketch).  Depth of boring 
inferred to be limited by bedrock (ledge) although this was not stated in the drill logs.   Lowest 
part of boring B‐3 interpreted as fill by engineer;  geology of site indicates that some natural 
material must be present in the boring.  This reviewer has reinterpreted the lower half of the 
material encountered as being natural.  “Ridge” of sand between B2 and B3 inferred based on 
topography of site. Bedrock scour basin at bottom of B4 interpretative.  Lip (high) to east, that 
contains fine‐grained pond deposits in the lower part of B4, could have been provided by left‐
over ice rather than bedrock. Note unequal vertical and horizontal scales. 
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Figure 3.  Flat terrace on east side of bog.  Although its elevation is only a few feet higher than 
the bog, it is inferred to be a Pleistocene (ice‐age) ice‐contact deposit rather than modern river 
alluvium (Flint, 1978). 
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Figure 4.  Lovers Lane bog‐crossing, looking east.  Several small culverts underlie the road 
opposite sign on right.  Note unequal water levels on the upstream (left) vs. downstream side 
of road.  Note also level of road varies, presumably a function of roadbed subsidence caused 
by compaction and/or displacement of underlying peat. 
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Connecticut River and Coastal  
Conservation District Review 

 
The following are general comments and recommendations regarding conditions of Lover’s 
Lane in the Town of Killingworth.  Information used in this report includes the USDA/NRCS 
official digital soil survey maps (http://websoilsurvey.nrcs.usda.gov/app/); the USDA/NRCS 
Soil Survey Division Official Soil Series Descriptions; CT DEP GIS data layers (on‐line at 
http://dep.state.ct.us/gis/Data/data.asp); published papers and reports (see attachments in the 
Appendix); and a site visit conducted on November 28, 2006.  This review is advisory in 
nature and is intended to assist the Town of Killingworth when considering options to 
improve, permanently close, or continue existing practices on Lover’s Lane. 
 
CURRENT SITE CONDITIONS 
Lover’s Lane bisects an approximately 35 acre peat marsh.  A perennial watercourse flows 
south through the marsh after passing under Route 148.  This watercourse makes a U‐turn 
after it exits the southern portion of the marsh to flow north where it re‐cross Route 148 to join 
with Pond Meadow Brook. 
 
Figure 1.  Watercourse and marshes in the area of Lover’s Lane (from CT DEP GIS datalayer from 

USGS data, at a scale of 1:24,000). 
 
 
 
 

Pond 
Meadow 
Brook 

Watercourse  
(no official name)

Marsh 
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Figure 2.  Soil types in the area of Lover’s Lane (from the USDA/NRCS official 
soils mapping at 1:12,000). Wetland soil types are hatched. 

SOILS 
Five inland wetland soils distributed across two map units and eight upland soils distributed across eight map 
units are shown in the vicinity of Lover’s Lane.  Five of the soil types have a restrictive layer, or compact 
hardpan, at depths ranging from 10‐40 inches and a seasonally high water table (denoted in the table legend by 
an *).  Mapping of the soil map unit boundaries is shown in Figure 2.  Soils in the marsh at Lover’s Lane is shown 
as Timakwa and Natchaug.  The Timakwa series consists of very deep, very poorly drained soils formed in 
woody and herbaceous organic materials over sandy deposits in depressions on lake plains, outwash plains, till 
plains, moraines, and flood plains.  The Natchaug series consists of very deep, very poorly drained soils formed 
in woody and herbaceous organic materials overlying loamy deposits in depressions on lake plains, outwash 
plains, till plains, moraines, and flood plains. 
 
The soil map data are from the USDA/NRCS soils GIS coverage and are at a 1:12,000 scale, with the smallest area 
(polygon) delineated of approximately 3 acres.  Caution should be taken when using soil survey mapping for 
site‐level planning since at this scale soils in a single mapped unit can differ in slope, depth, drainage, and 
stoniness.  Descriptions of wetland soils in the vicinity of Lover’s Lane are provided in Table 1. 
 
 
 

 
 
 
 
 

 Map Unit Name 

3 
Ridgebury*, 
Leicester, Whitman*, 
extremely stony 

13 Walpole sandy loam 

17 Timakwa and 
Natchaug 

34B Merrimac sandy 
loam, 3 to 8% slopes 

38C 
Hinckley gravelly 
sandy loam, 3 to 
15% slopes 

47C 

Woodbridge* fine 
sandy loam, 2 to 
15% slopes, 
extremely stony 

52C 

Sutton fine sandy 
loam, 2 to 15% 
slopes, extremely 
stony 

61B 
Canton and Charlton 
soils, 3 to 8% 
slopes, very stony 

62C 

Canton and Charlton 
soils, 3 to 15% 
slopes, extremely 
stony 

85B 

Paxton* and 
Montauk* fine sandy 
loams, 3 to 8% 
slopes, very stony 

86C 

Paxton* and 
Montauk* fine sandy 
loams, 3 to 15% 
slope, extr. stony 
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Table 1.  Description of the wetland soil types in the area of Lover’s Lane. 
 
LEICESTER SERIES 
The Leicester series consists of very deep, poorly drained loamy soils formed in friable acid glacial till derived 
mostly from schist, gneiss, and granite.  They are nearly level or gently sloping soils found in drainageways and in 
low-lying areas along hill slopes.  Permeability is moderate or moderately rapid in the upper soil profile and 
moderate to areas of Leicester remain wooded with common trees include red maple, red oak, elm, aspen, gray 
birch, white pine, balsam fir, red spruce, and ironwood, although some areas have been improved for haying and 
pasture. 

NATCHAUG SERIES 
The Natchaug series consists of very deep, very poorly drained soils formed in woody and herbaceous organic 
materials overlying loamy deposits in depressions on lake plains, outwash plains, till plains, moraines, and flood 
plains.  These soils have moderate to very rapid permeability in the organic material and moderately slow to 
moderately rapid permeability in the loamy material, and surface runoff is negligible or very low.  Depth to the 
seasonal high water table ranges from 1 foot above the surface to 1 foot below the surface from October to June.  
Some areas are subject to rare, very brief flooding during March and April.  Most areas are used for wildlife 
habitat, or are in woodland or clear-cut woodland, although some areas are used for pasture.  Common 
vegetation is red maple, skunk cabbage and sphagnum moss. 

RIDGEBURY SERIES 
The Ridgebury series consists of very deep, poorly drained (and sometimes the wetter part of somewhat poorly 
drained) soils formed in loamy till derived mainly from granite, gneiss and schist.  These nearly level to gently 
sloping soils are found in slightly concave areas and shallow drainageways of till covered uplands.  Permeability 
is moderate or moderately rapid in the upper soil profile and slow or very slow in the dense till below.  A perched, 
fluctuating water table above the dense till saturates the upper soil layers at or near the surface for 7 to 9 months 
of the year.  Most areas of Ridgebury are forested, with common trees including gray birch, yellow birch, red 
maple, hemlock, elm, spruce and balsam fir. 

TIMAKWA SERIES 
The Timakwa series consists of very deep, very poorly drained soils formed in woody and herbaceous organic 
materials over sandy deposits in depressions on lake plains, outwash plains, till plains, moraines, and flood 
plains.  These soils formed primarily in woody organic materials with some herbaceous material.  They have 
moderate to very rapid permeability in the organic material and rapid to very rapid permeability in the sandy 
material, and surface runoff is negligible or very low.  Depth to the seasonal high water table ranges from 1 foot 
above the surface to 1 foot below the surface from October to June.  Some areas are subject to rare, very brief 
flooding from November to May.  Most areas are used for wildlife, are in woodland or clear-cut woodland, or are 
used for pasture. Common vegetation is red maple, skunk cabbage, and sphagnum moss. 

WALPOLE SERIES 
The Walpole Series consists of very deep, poorly drained sandy soils formed in outwash and stratified drift. They 
are nearly level and gently sloping soils in shallow drainageways and low-lying areas on terraces and plains.  The 
soils formed in sandy glaciofluvial and stratified drift materials derived mainly from crystalline rocks.  Permeability 
is moderately rapid in the upper soil profile and rapid or very rapid in the substratum.  Walpole soils have a water 
table at or near the surface much of the year. Most areas of Walpole are wooded, although cleared areas are 
used for hay and pasture and drained areas are used for silage corn and hay.  Common trees are red maple, 
white oak, white ash, aspen, elm, white pine, and hemlock.  

WHITMAN SERIES 
The Whitman series consists of very deep, very poorly drained soils formed in glacial till derived mainly from 
granite, gneiss, and schist.  . These soils are nearly level or gently sloping soils in depressions and drainageways 
of glacial uplands.  They are shallow to a compact dense till, and permeability is moderate or moderately rapid 
above the dense till and slow or very slow within it.  Runoff potential is negligible with ponding often occurring.  
Perched water tables or excess seepage water can be found at or near the surface for about 9 months of the 
year. Nearly all areas are forested (common trees include alder, gray birch, red maple, hemlock, elm, spruce, 
balsam fir), although there is some clearing and draining for pasture.  Sedges, rushes, cattails, and other water-
tolerant species are the principal vegetation found in Whitman soils. 
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NONPOINT SOURCE POLLUTION 
 
Impervious surfaces have the potential to collect pollutants that can then run off into nearby 
receiving waters.  A concerted effort is being made nationwide to control this type of 
pollution, generally referred to as nonpoint source pollution, since it is recognized as the 
leading cause of water quality impairment.  Nonpoint source pollutants on roadways range 
from sands and sediments, to salts, metals, trash and heat.  For many roads nonpoint source 
pollutants are collected in runoff along long stretches of curb and gutter, and then discharged 
either to a stormwater facility, overland flow, or to a wetland or watercourse. 
 
Lover’s Lane is a fairly unique situation.  The section of road where nonpoint source 
pollutants can collect is relatively short; however the pollutants wash directly into the open 
water portion of the wetland marsh system.  One of the most obvious, and direct, sources of 
nonpoint pollution is sand and salt applied for de‐icing.  Any de‐icing materials applied will 
eventually wash directly into the wetland or will be side‐cast into the wetland during plowing 
operations.  The other major source of pollution is from vehicles that use the roadway.  
Pollutants can passively be released onto the roadway and washed into the marsh during 
rainfall or snowmelt, or when the roadway is flooded, pollutants can be washed directly off 
vehicle under‐carriages and tires into the marsh.  The most likely vehicle related pollutants 
include sediments (mud, road sand, etc), oils and fuels, trash and debris, and heavy metals 
(from exhaust, brakes, and worn tire and engine parts). 
 
Published data on the amount of nonpoint pollution found in road runoff was not easy to find, 
however two scientific papers on the effect of parking lots on water quantity and water quality 
were obtained.  These studies evaluated water quality characteristics of runoff from different 
types of permeable pavement as well as standard asphalt.  Brattebo and Booth (2003) found 
that runoff from asphalt parking lots had higher mass concentrations of motor oil, copper and 
zinc, and that state water quality standards for copper and zinc were exceeded (chronic and 
acute criteria).  Rushton (2002) found that yearly loads of iron, manganese, lead, copper and 
zinc were higher in asphalt versus permeable pavement systems.  In general, the export of 
pollutants from impervious (i.e., asphalt) parking lots is higher because runoff collects and 
discharged rather than infiltrating into the subsurface where pollutant capture/treatment 
occurs.  While these studies are not of the exact conditions at Lover’s Lane, they do provide 
some relevant information on the potential concentrations of various pollutants from asphalt 
runoff. (Please refer to the Appendix for these articles and others.) 
 
ALTERNATIVES ANALYSIS AND RECOMMENDATIONS 
 
By virtue of its location Lover’s Lane has had chronic structural and flooding problems.  The 
road is also a source of nonpoint pollution loading to the marsh – not only from every day 
vehicle use but from the application of de‐icing materials. 
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To deal with the on‐going issues four alternative strategies have been put forward.  Each one 
has potential environmental, social, and fiscal costs and benefits.  Below is a brief analysis of 
how each strategy may positively or negatively impact the water quality and environmental 
function of the marsh.  Additionally, a number of recommendations for dealing with both 
existing and possible future adverse conditions in the marsh caused by the road are provided. 
 
1.  Maintain the Status‐Quo 
This alternative would continue the current practice of closing the road when it is flooded and 
performing maintenance as needed (i.e., adding pavement to adjust for settling).  It is clear 
that the road is a direct and chronic source of nonpoint pollutants.  It would be difficult to 
quantify how much pollutant (load or concentration) is entering the marsh.  It would also be 
equally difficult to demonstrate that the pollutants are the cause of measurable adverse impact 
on the quality or physical characteristic of the downstream wetland.  Even with this lack of 
quantitative information there is enough evidence that stormwater runoff is a source of 
nonpoint pollution to motivate action.  The 2004 CT Stormwater Quality Manual and the 
General Permit for Stormwater Discharges from MS4s (both developed by the CT DEP) justify 
the need to treat stormwater to minimize nonpoint source polluted runoff whether it is from 
new development or redevelopment projects. 
 
In addition to the chronic pollutant input from road use, there is a risk that by maintaining the 
status‐quo a catastrophic event, such as a vehicle accident, jack‐knife, or rollover, could cause 
the release of a substantial quantity of a toxic, hazardous, or polluting substance.  As long as 
the road remains open there is the potential for an extreme or catastrophic event.  This risk can 
be minimized, however, if the road is upgraded to addresses the current flooding and 
seasonally icy conditions, or if restrictions are placed on the use of the road. 

Recommendations 
1. Discontinue the use of any and all de‐icing products.  Currently available products 

(sand, salt, liquid spay, etc) have the potential to adversely impact the water quality of 
the adjacent marsh. 

2. Close the road to truck traffic.  All vehicles that could carry a substantial quantity of 
toxic, hazardous, or polluting substances should be prohibited from using the road. 

3. Consider having appropriate pollution clean up kits or containment devices (floating 
booms, etc) stationed nearby in case there is a serious spill. 

4. Good housekeeping measures, e.g., trash pick up as street sweeping, should be 
conducted on a regular basis. 

5. Investigate if the process of laying new asphalt, or the wearing of old asphalt, could be a 
source of pollution to the marsh.  Studies have demonstrated that coal‐tar sealcoat is a 
source of polycyclic aromatic hydrocarbons 
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(http://water.usgs.gov/nawqa/asphalt_sealers.html).  If there are differences in the type 
or method of applying maintenance asphalt the alternative that minimizes the potential 
for pollution migration into the marsh should be selected. 

 
2.  Close the Road Permanently 
Permanently closing the road would eliminate any future inputs of nonpoint pollutants 
associated with the use and maintenance of the road.  Closing the road permanently would 
also allow the two sides of the divided marsh to re‐connect.  Both of these outcomes would 
help to protect, preserve, and enhance the ecology and natural processes of the marsh. 
 
If the road is closed consideration should be given to what will happen to the asphalt 
pavement.  The road is damming the flow from one side of the marsh to the other, and 
therefore affects the hydrology, vegetation, and natural processes of the marsh.  As the 
roadway deteriorates there may be changes in the upstream and downstream hydrology that 
will affect marsh conditions.  Changes in the composition of the plant community or possibly 
in marsh processes may occur, however these changes are likely to be slow.  The eventual 
revegetation of the road surface will help to connect the two sides of the marsh, and will 
eliminate heating of waters on the paved surface during the warm summer months.  
Consideration should be given to the benefit of removing the asphalt surface course, even if 
only in select locations.  While the roadway will naturally revegetate over time, reclamation of 
the surface asphalt could accelerate the revegetation process. 

Recommendations 
1. Revisit the marsh seasonally after the road is closed to document changes in hydrology, 

the plant community, or other marsh processes.  If there appears to be detrimental 
changes to the natural ecology of the marsh consider taking corrective action. 

 
3.  Span the Entire Peat Marsh with a Bridge 
Spanning the marsh with a bridge would allow for the passage of vehicles, however, it would 
not eliminate the other concerns.  Stormwater runoff on the road surface would need to be 
collected and treated prior to discharge.  The discharge location is still likely to be into a low 
point in the marsh system.  In addition, the bridge would need to be treated with de‐icing 
materials, which would still have the potential to end up in the marsh unless diligent 
maintenance was conducted to collect and remove the material during and after the de‐icing 
season.  Finally, the chance for a catastrophic event or accident would still remain, however 
the risk would be reduced since the roadway would not be flooded. 

Recommendations 
1. Capture and treat the road runoff prior to discharging to the marsh.  All stormwater 

treatment facilities provided should be frequently monitored, and maintenance 
activities should be conducted on a regular basis. 
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2. Good housekeeping measures, e.g., trash pick up as street sweeping, should be 
conducted on a regular basis. 

 
4.  Construct a Culvert or Small Bridge in the Vicinity of Most Concentrated Flow 
Spanning or culverting a portion of the marsh, where there is currently the most flow, would 
only solve the problem of flooding and icing.  It would be difficult to solve the issues with 
nonpoint pollutants from road use and seasonal de‐icing, and would only minimize the risk of 
a catastrophic event or accident.  In addition, construction of a culvert or small bridge may 
require altering the hydrology of the marsh by changing the upstream and downstream water 
surface elevations.  This manipulation of the marsh water surface elevations would likely 
cause a change in the plant community and other natural processes.  Once a structural change 
to the road is made that alters the hydrology it will be difficult to take corrective action. 

Recommendations 
1. Unless there is a means to capture and treat stormwater runoff from the road, de‐icing 

materials should be prohibited from use. 

2. Consider limiting the amount and type of truck traffic allowed on the road. 

3. Good housekeeping measures, e.g., trash pick up as street sweeping, should be 
conducted on a regular basis. 

4. Consider having appropriate pollution clean up kits or containment devices (floating 
booms, etc) stationed nearby in case there is a serious spill. 
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Wetland Review 
 
 
The Team reviewed the site on Lover’s Lane on Tuesday, November 28.  It was overcast, but 
not rainy. The road was closed at the time of the visit and will remain so through the winter 
months. Generally, the road is open to vehicular traffic about six months of the year. There 
seemed to be a consensus among the local individuals that water over the road has been more 
of a problem in the last five to six years. 
 
The last rain event greater than one one hundredth of an inch had been five days earlier when 
on the 23rd ‐ 24th 1.66 inches fell.  Before that, three quarters of an inch fell eleven days earlier in 
a November 16th ‐ 17th rain event. (These numbers are an average of the records kept at the 
New Haven and Groton airports.) 
 

The road has a history of sinking into the organic materials on which it was constructed. It is 
readily apparent that over the years several layers of asphalt have been added to maintain the 
elevation the road surface above the water level. Seemingly, the weight of the new asphalt and 
the continued compression of the traffic cause it to subside again. Stop gap drainage efforts 
have been employed to keep the north to south flow of water under the road, but those efforts 
too have sunken with the road bed. 
 
Environmental considerations are of interest here. When the road is open and it floods cars 
pass through the water and create a kind of car wash effect, leaving questions in their wake 
about road salt and petroleum product washing into the wetland. Traffic counts of 600 
vehicles per day were described to Team members. 
 

Discussion 

Lovers Lane has been in place a very long time. A look back at the United States Geological 
Survey map which covers Killingworth dated 1893 (field surveyed in 1890) shows the road in 
place at that time. Indeed, judging by the way it is drawn, the same as all other local roads, it 
was regarded as just another thoroughfare. 
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Above is a section of the 1893 USGS topographic map. It shows Lovers Lane as the bottom road of the center triangle. The 
road was there at the time of the 1890 field survey. 
 
Further investigation revealed that even as of 1890 the road had been around quite awhile. The 
image below is from a map circa 1855. It too shows the road well established. This map is 
notable as it depicts the boundaries of the cemetery as well. 
 

 
 
The image above is from a Killingworth, Connecticut map, Circa 1855. It shows that the road was in existence even 150 
years ago. Source: UCONN Map and Geographic Information Center. 
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These maps show that the road has been in place a long time. But it is easy to forget that the 
vehicles at the time were measured in weight by hundred pound increments. Today’s vehicles 
are measured in increments of one thousand pounds. And therein lays a part of the problem. 
 
Lovers Lane was laid down over a heavily organic bottomed wetland area. That is, an area 
made up of highly saturated, typically acidic, organic material of variable depth. Currently, 
the surface of the organic layer lies several feet below the open water level. But that surface 
elevation fluctuates in places. Where it is close to or at the water surface it allows for the 
growth of scrub shrub, and where the surface of the organics is above the surface of the water 
red maples can establish a foothold. Thus the elevation differences/ increases in the micro‐
relief allow for varied vegetative cover. Core samples show the organic material in this 
location to be as deep as 36 feet. A true bog is fed by precipitation runoff, while this wetland 
has substantial inflow and outflow. A true bog has it own vegetative classes special, and often 
unique to the bog environment.  
 
Understanding the above statement, an analogy to having Lovers Lane located where it is 
would be as follows: Using the “bog” as a road bed would be somewhat akin to acquiring a 
huge sponge, as big as the new school just across Route 81. You would then saturate that 
massive sponge with water and send a construction crew up to lay a road across the top of it. 
The soaked sponge would easily hold up a foot path with people walking over it, but once a 
two ton SUV crosses, it easy to see water come squishing out, and the road easing down into 
the sponge, little by little. That is what is happening on Lovers Lane. As that imaginary road 
sinks into the sponge under the weight of the SUV, we could add a little more asphalt to bring 
the road up to grade, but little by little, it will continue to sink. 
 

The situation at the time of the visit had water running over Lovers Lane and flooding it in 
two distinct places. North of the road the water level seems to be about eight to ten inches 
higher than south of the road. This elevation difference causes water to run steadily over the 
road as the Team observed in the field. Clearly the road bed is serving as a dam which 
impounds water north of the road. 
 

The stream that flows through this wetland originates at the northern most reach of the 
watershed. It is impounded in Fricks Pond and then flows freely south from there. For the 
purposes of this section of the report it will be referred to as Frick Pond Brook 
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In this April, 2004 aerial photograph Lovers Lane runs from the mid‐left center to bottom 
right. This photograph shows the wetland very clearly along the well defined, meandering 
stream channel. It is considered a palustrine wetland with a small area of open water by the 
road, scrub shrub parallel to the water course, and forests further away from the water course. 
The image shows the road flooded (dark/black areas on road) in two distinct locations, just as 
it was when the Team visited. In the right hand inundation the stream passes over the road 
flowing rapidly. The inundation to the left was still/quiet water but deeper than the flowing 
water. In the larger inundation, the ponded open water at the road measures ~a quarter of an 
acre in size. 

 
 

The Watershed 
 

Every watercourse has a finite geographical area that sheds water into its dominant stream. 
This area is called the watershed. In this case, Fricks Pond Brook watershed above Lovers Lane 
measures ~873 acres. It runs generally from the northeast to the south‐southwest. The 
watershed is long and narrow. From the very northern reach of the watershed, in the town of 
Haddam, to Lovers Lane it measures ~2.6 miles in length. But the average distance east to 
west, measured perpendicularly across the stream, is 2,417 feet. That means it is more than 
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five and a half times longer than it is wide. That would be analogous to holding a sheet of 
paper with a typical width of 8.5 inches (as this report might be printed on) that has a length of 
four feet.  And to take this analogy one step further, by creasing the four foot length of paper 
the long way, and then unfolding it, you would have a pretty good example of what the side 
slopes of this watershed look like in profile. 

 
Above is the simplified profile of the watershed. 

Note that the side slopes are steep and drain 

directly to the crease in the fold. 

 

To the right is the actual watershed delineation 

with a few of the major roads and all the mapped 

wetland soils in various shades of purple. It is 

narrow, and the side slopes are in the range of 10 

to 14 percent grades. The heavy black line at the 

top is the Killingworth‐Haddam boundary. 

 

 
 

Watershed Development as it Affects Wetlands 

In the 14 years from 1990 to 2004 roughly 21.6 acres were altered/developed from woodland 
into houses, lawn and driveways.  Of that total 19.6 acres were north of Pond Meadow Road. 
(That is, the road depicted in the above watershed graphic that splits the area in half north and 
south). The 19.6 acres represents a little over six per cent of the non‐wetland land north of 
Pond Meadow Road. And while six per cent does not seem significant, it is of note that all 
development is on slopes in the range of 10 to 14 per cent, and almost all of the development is 
within 400 feet of the wetlands. All activity on the landscape is local in this watershed thus the 
results of altered land use directly impacts the headwater streams. 
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The DEP Watershed Management Program states that “Headwater streams are exceptionally 
vulnerable to watershed changes.” Thus it is that 10 to 14 per cent slope surfaces allow 
precipitation to run off more rapidly than woodlands and put a spike in the runoff curve. This 
means that runoff works it way downstream quickly and en masse rather that running off 
slowly over a longer period of time. 
 

 

Water is seen flowing freely over 
the road from north (left) to south. 
The road bed in general dams the 
water flow and only where the 
road has sunk does the water have 
its downstream outlet. 

 

So, combining the probability of increased speed and quantity of runoff after a precipitation 
event due to development and steepness of slope, and the continued subsidence of the road 
bed, flooding problems along Lovers Lane have little chance of stabilizing and all indications 
point to increased problems in the future. There is little wonder that the water north of the 
road backs up and is finally forced to flow over the road as it travels downstream. 
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Observations 
 

• There was no indication of motor oil or gasoline product on the water surface when the 
Team visited, but the road had been closed for awhile, and the flow at the time would 
easily have carried away any petroleum residue from ‘car washing’. It should be 
interesting to note that Fricks Pond Brook is classified as a “AA” stream in the DEP 
Water Quality Classification mapping. This is on a rating scale of “AA” being the best, 
“A” being next, then “B”, “C”, and finally “D”. The further into the alphabet the letter, 
the more degraded the water quality. AA is the highest possible classification offered 
by the department. The full text of the DEP’s Water Quality Standards and Criteria can be 
found on the web at: http://www.dep.state.ct.us/wtr/wq/wqs.pdf 

 

• Closer inspection of the above photograph shows the absence of chunks of asphalt from 
the road surface especially easy to see just to the right of the team members’ reflections. 
It should be noted that broken up chunks of asphalt from a road or parking lot is 
“considered clean fill” by DEP Waste Unit. It is generally not a problem as fill material 
so long as it is not placed in wetlands or around a well. Milled asphalt is a different 
story as it presents a worst case condition from a standpoint of leaching. The missing 
asphalt in the photo above may have been initially broken up by freezing and thawing 
and subsequently washed downstream in smaller pieces.  

 

 

Conclusion 
 
Well over 150 years ago this large wetland was split north and south by the construction of 
Lovers Lane. This is a road that would never be permitted to be constructed today.  
 
It is a simple act to predict additional and larger water / road conflicts at Lovers Lane in the 
future for the following reasons: 
 
1) Killingworth zoning allows for residential development in the upper reaches of the 
watershed; 
2) There is a general sensitivity of watercourses to headwaters development;  
3) The watershed is narrow and features naturally occurring steep slopes; and  
4) There is no compensatory increase in wetland flood storage capacity leaving increased 
runoff no option as it travels downstream than to pass over the road.  
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Add to the above four reasons the fact that road will continue to sink into its sponge‐like 
organic base (since it was never constructed on a solid base or footing to begin with) and it is 
easy to envision heightened flooding events on Lovers Lane in the future. 
 
The alternatives necessary to avoid these conflicts would be costly, some of the stated 
alternatives prohibitively so.  And because of the proximity of the road to the wetland, any 
construction would have significant impacts to the resource. 
 
Lovers Lane is ~3,500 feet in length. It is open six months of the year. “Going around” adds a 
bit over seven tenths of a mile and about 86 seconds to any given trip. Making Lovers Lane 
passable and safe and situated so traffic does not impact the immediate wetlands will cost 
taxpayers hundreds of thousands of dollars.  
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The Natural Diversity Data Base 

 

The Natural Diversity Data Base maps and files regarding the project area have been 
reviewed. According to our information, there are records of State Special Concern Lycaena 
epixanthe (bog copper) from the vicinity of this project site.  

 

The Bog Copper is a fairly conspicuous butterfly 
that is associated with sphagnum bogs in 
Connecticut. Activities that alter the physical or 
chemical nature of the aquatic habitat, cause 
siltation or any source of pollution will be 
detrimental. Any work that will detrimentally 
impact the associated sphagnum bog will affect 
this species. 

If the habitat described above is going to be impacted by any project then the DEP Wildlife 
Division recommends that an entomologist conduct surveys for this species. A report 
summarizing the results of such surveys should include habitat descriptions, invertebrate 
species list and a statement/resume giving the entomologist’ qualifications. The Wildlife 
Division does not maintain a list of entomologists in the state. A DEP Wildlife Division permit 
may be required by the entomologist to conduct survey work; you should ask if your 
entomologist has one. The results of this investigation can be forwarded to the Wildlife 
Division and, after evaluation, recommendations for additional surveys, if any, will be made.  
The Wildlife Division has not made an onsite inspection of the project area nor been provided 
with details or a timetable of the work to be done. Consultation with the Wildlife Division 
should not be substituted for on site surveys required for environmental assessments. Please 
be advised that should state permits be required or should state involvement occur in some 
other fashion, specific restrictions or conditions relating to the species discussed above may 
apply. In this situation, additional evaluation of the proposal by the Wildlife Division should 
be requested.  

Natural Diversity Data Base information includes all information regarding critical biological 
resources available to us at the time of the request. This information is a compilation of data 
collected over the years by the DEP’s Natural History Survey and cooperating units of DEP, 
private conservation groups and the scientific community. This information is not necessarily 
the result of comprehensive or site‐specific field investigations. Consultations with the Data 



 

 

34

Base should not be substitutes for on‐site surveys required for environmental assessments. 
Current research projects and new contributors continue to identify additional populations of 
species and locations of habitats of concern, as well as, enhance existing data. Such new 
information is incorporated into the Data Base as it becomes available.  

Also be advised that this is a preliminary review and not a final determination. A more 
detailed review may be conducted as part of any subsequent environmental permit 
applications submitted to DEP for the proposed site.  
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Ecologist Review 

 

This reviewer visited Lover’s Lane on Tuesday August 22, 2006 and looked at the two low 
areas in the road with culverts that are flooded during high water conditions. He also looked 
at both areas where the unnamed brook flows in and out of the wetland under Route 148. In 
all areas the stream showed little indication of flow, reflecting the low gradient of the wetland 
area. The surface water level also appeared to be higher upstream of Lover’s Lane, indicating 
inadequate water flow from one side of the road to the other, likely caused by the restriction of 
the road fill.  

 
Lover’s Lane is a collection location for bog copper (Lycaena epixanthe), a Special Concern 
butterfly whose larvae feeds on wild cranberry. Although he did not venture far into the 
wetland, there is an area that appears on the 2004 aerial photographs to be composed of low 
shrubs upstream of Lover’s Lane, likely a low shrub fen with cranberry plants growing in it. 
This is the likely breeding site for bog copper. In 1996, several adult bog copper individuals 
were observed on cranberry along the road, and DEP has no additional information on its 
extent or its current status since that time. 

 The Team ecologist reviewed the engineering reports concerning the recommendations to 
remedy the flooding of the road and has little to add. The construction of the road has already 
impacted the wetland and since the road has been there for a considerable length of time, the 
wetland has stabilized to the existing conditions. 

 This reviewer’s recommendations are to either abandon the road and excavate the area with 
the stream crossing to provide better flow, improving the wetland habitat for wildlife; or leave 
the road the way it is, closing it to vehicular traffic during high water conditions. In his 
opinion, any other options would not provide any long term solutions to the flooding and just 
add to the tax burden of the town.  
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FISHERIES RESOURCES 
 
 
Unnamed Tributary to Pond Meadow Brook  
  
Based upon instream habitat and watershed characteristics, this watercourse may support a 
warmwater fish population; however the specific composition of the fish community is 
unknown. 
  
Given the bog‐like characteristics of the wetland, its possible that waters are acidic which 
could limit fish survival and distribution. There are ponded, open water habitats in this 
system immediately upstream of the Route 148 road crossing.  These ponded habitats provide 
more viable fish habitats and may be a source of fish, which could seasonally utilize the 
wetland system above and below Lovers Lane.  Fish community composition is most likely 
comprised of sunfish species (bluegill and pumpkinseed), golden shiner and possibly chain 
pickerel.  At present, the multiple and small diameter PVC pipes under Lovers Lane impede 
fish passage through the area. 
 
Recommendation/Comments 
 
Lovers Lane bisects the existing wetland bog system and as such impacts the conveyance of 
water through the area.  It is understood that the road is often closed due to flooding. No 
doubt this wetland’s function and form have adapted and evolved over time due to the 
presence of the road.  Past efforts to improve water conveyance have been unsuccessful due to 
gradual roadway and culvert settlement into the bog.  Engineering information provided to 
the Team involves discussion of various options.  Options designed to specifically improve 
flow conveyance and keep the road open involve costly infrastructure replacement in the form 
of culverts or a span bridge. 
 
It is the responsibility of the Town of Killingworth to determine the “public safety need” for 
keeping this road open.  If there is no overwhelming need from a public safety perspective to 
keep the road open, then it would appear that a prudent and feasible option would be to 
permanently close the road to all vehicular traffic.  If this option was chosen, then 
consideration should be given to removing the road and culverts at the existing crossing and 
restoring a natural stream channel through the area. This would facilitate passage of fish and 
wildlife as well as improve flow conveyance in the main watercourse channel.  
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Planning Review 

The project under review concerns the question of whether or not there would be an 
environmental advantage to abandoning Lover’s Lane, a local road which “cuts the corner” 
between State Routes 8 1 and 148. It is the Connecticut River Estuary Regional Planning 
Agency’s (CRERPA) understanding that the purpose of the ERT is to provide guidance to the 
Town of Killingworth, from an environmental perspective, that will aid in deciding whether 
the road should be kept open, whether it should be abandoned permanently or whether it 
should be opened for part of the year and closed for part of the year. Currently the roadway is 
closed during the winter months due to freezing of surface water that periodically floods it. 
CRERPA’s contribution to the ERT process will primarily be from the perspective of overall 
planning issues, which in this case, takes the form of traffic circulation patterns and overall 
access through this part of Killingworth. This review follows a presentation and site walk 
hosted by First Selectman Martin Klein on Tuesday, November 28, 2006.  

 
Background 

Lover’s Lane runs in a northwest/southeast direction in a location which connects north/south 
Route 8 1 and east/west Route 148. Physically, topographic elevations are highest where 
Lover’s Lane intersects with the two state roads. The lowest area exists where the roadway 
transects an area of inland wetlands approximately halfway between Routes 81 and 148. It is 
this low area that floods during times of high water and, in winter, freezes over creating 
hazardous traffic conditions.  

Legend has it that Lover’s Lane, a local road of approximately 0.6 miles in distance, was 
originally called “Lowell’s Lane” after local property owner Lowell Parmalee. Mr. Parmalee 
reportedly lived on or near the southeastern end of Lover’s Lane and used to cut through to 
the northern part of the road to access another property he is said to have owned. For Mr. 
Parmalee, it was apparently a road of convenience. At some intervening time, the road was 
renamed “Lover’s Lane”, the reason for which can only be speculated upon. 

 At one time in the past, Lover’s Lane was what is called a “corduroy road”, a series of logs 
laid on top of the wetlands that would allow for the crossing of the wet areas. The term 
“corduroy” refers to the corduroy look of the logs when laid side‐by‐side. It is known that the 
southeast end of Lover’ s Lane must date back to the early 1800’s as the earliest interment in a 
small cemetery on the southwest side of the road dates back to approximately 1820. Several 
residences are located along the southerly end of Lover’s Lane as well.  
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Corduroy 

Corduroy was originally used to provide access through wetlands to areas being logged or mined. Essentially, the technique involved laying a bridge on the ground where the 
soil would not support a road. Two log stringers or beams were placed on the ground about 8 feet apart. Small- diameter logs or half logs were placed on the stringers, 
spanning them. The logs became the tread or surface of the road. They were spiked or pinned to the stringers (figure 12). 

 
Figure 12-Corduroy requires a lot of native material, rots 

quickly to an unsafe condition, and is no longer recommended for new construction. 

A variation of corduroy construction was to place the tread logs directly on the ground. No stringers were used, and the logs were not pinned or spiked to the ground or each 
other. Some excavation was required to ensure the tread logs were level. The tread logs eventually heaved up or sank, creating severe cross slopes in the tread. 

Corduroy construction was often used in areas with deep shade and considerable rainfall. The combination of sloping, wet tread resulted in a slippery, hazardous surface. The 
stringers and tread logs soon rotted. With no support, the cross slope on the tread logs became worse and more hazardous. 

When corduroy was laid directly on the ground, it interfered with the normal flow of runoff. Runoff was blocked in some areas and concentrated elsewhere. Erosion and 
relocation of minor streams resulted. No plants grew underneath the corduroy, further damaging the wetland resource. Many trees needed to be cut to provide the logs for the 
corduroy. In many cases, these impacts would be unacceptable today. The useful life of corduroy today is only 7 to 10 years. Corduroy is rarely replaced because suitable 
trees are even farther from where they are needed for the reconstruction job. 

Corduroy did not represent sustainable design and required considerable maintenance. Corduroy is rarely used today. We do not recommend it. 

(Federal Highway Administration – Wetland Trail Design and Construction) 

(Additional information on road development through peat wetlands for forest service roads may be 
found in the Appendix.)  

Comments  

Although there are a number of residences located on Lover’s Lane, primarily at the southern 
end, it seems that a central question is whether or not Lover’s Lane as it is presently 
configured serves more than just the purpose of convenience and whether or not the ongoing 
costs of continuing the use of such a high maintenance road is justified.  

As a shortcut, the road enables travelers the convenience of avoiding the signalized 
intersection of the two state roads and it offers a time savings of approximately 2 to 3 minutes 
as measured with a stopwatch. From the perspective of emergency access, it saves what 
emergency personnel call precious minutes in accessing the northern part of Killingworth to 
the north and west of Routes 8 1 and 148. The balancing of the costs of maintenance with even 
several minutes of time savings in emergency situations would seem to be at the heart of the 
issue, at least from an overall planning perspective. It’s hard to ignore liability issues as well, if 
the road were to be left open, the Town may potentially be open to law suits.  
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Speaking to emergency management personnel including Don McDougal (Emergency 
Management Director) and Brian Mahoney (President, Killingworth Ambulance Association), 
it’s no surprise that they find Lover’s Lane an important component in their ability to offer 
emergency services to the residents of Killingworth, particularly the northwestern section of 
the Town. They indicate that even a savings minutes in an emergency situation can mean the 
difference between life and death, the loss of life and property.  

One particular issue of concern to emergency personnel is one of the impact of an accident 
located on Route 148 between the intersection of Routes 148 and 81 and the northern entrance 
to Lover’s Lane. Although not frequent, if Lover’s Lane were permanently abandoned and an 
accident occurred in the cited location, the northern part of Killingworth would be inaccessible 
without a time consuming circuitous trip west to Route 79 in Madison thence north and back 
east across to northern Killingworth. Although an accident in that location hasn’t happened of 
late, the risk of not being able to access northern Killingworth, from an emergency access 
perspective, is significant. 

One significant fact is that, although the northern end of Town would be accessible to the 
northern fire substation in the event of a significant auto accident, the ambulance association 
only has one station — located to the south. So, where there is the second alternative for fire 
apparatus, there is no such alternative for the Killingworth ambulance. In the event of the 
referenced accident and without the ability to cross between Routes 81 and 148 using Lover’ s 
Lane, the northern area of Killingworth would be unreachable via ambulance without first 
going west to Route 79 in Madison, then north on Route 79 and back to the east on Route 148. 
This detour would take a significant and unnecessary amount of time. 
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Environmental Comments  

From an environmental perspective, the question being asked is whether or not the wetlands 
through which the roadway passes would benefit in an environmental sense should the 
roadway become abandoned. It would seem that the answer to that question would likely be 
yes. Of course, the question of how much of an environmental benefit could only be answered 
through detailed investigations. An interesting question to ask would be what would result 
from the removal of the roadway (versus just its abandonment) and whether or not that would 
disrupt the ecology and habitat of the area more than just leaving the road there.  

Currently, the roadway bisects the northeast/southwest oriented wetland area, creating what 
some may call a detention basin effect to the north and east of Lover’s Lane. Due to the 
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elevation of the roadway, high waters are “metered” out over the northwest/southeast ridge 
formed by the roadbed, creating a controlled flow of surface waters to the south and west of 
the road. Were Lover’s Lane to be removed altogether, what, if any, impact would such an 
action have on the wetland system as a whole and the potential for downstream flooding? 
Although one could speculate on the results, roadway removal would have to be studied to 
determine if that was in the best interest of property owners surrounding the wetland system, 
especially in downstream areas. It may be that removal may only have temporary and 
localized adverse impacts on wetland habitat and flooding potential. Without studies, that is 
hard to tell. 

  
Summary 

From the perspective of minimizing or eliminating costs associated with the ongoing 
maintenance of a roadway which subsides through time thereby creating flooding hazards, 
and from the perspective of improving the environmental quality of the wetlands habitat in 
the vicinity of Lover’ s Lane, it would seem logical that abandonment of the road would create 
positive environmental impacts. Although the ongoing road maintenance cost‐saving could be 
significant through time, when one compares that cost savings to the issue of emergency 
access and the potential for saving even one life, the question becomes more difficult. Even 
though it would seem that only 2 to 3 minutes of time is saved by cutting through from Route 
81 to Route 148 on Lover’s Lane, those 2 to 3 minutes could mean saving the life of a critically 
ill patient. Further, an accident in just the right location could create delays of far more than 2 
½ to 3 minutes. 

  
So, the Town will have to weigh the question of what is more important — the possibility of 
even saving one life by cutting off 2 to 3 minutes in emergency access time, or eliminating 
Lover’ s Lane as a cut through. One could look at the ongoing costs of road maintenance 
through time as insurance payments for a policy that would insure that the northern areas of 
Killingworth are accessible via Lover’s Lane in the event of an automobile accident along 
Route 148 between the signaled intersection and Lover’s Lane. As stated earlier, it’s a difficult 
philosophical question that only the taxpaying citizens of Killingworth can answer. It would 
seem that there is a point where the costs exceed the benefits, but how that point is identified 
when emergency access is involved is another question altogether. Although insurance is at 
times costly and a seemingly unused expense, when it’s needed and available, we sure 
appreciate having it.  
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Connecticut DOT 
Transportation Planner Comments 

 
 
The Department would like to review more detailed traffic information before making any final 
recommendations. 
 
Pertinent issues that should be considered are as follows: 
 

• Traffic data, including am and pm peak hours should be provided.   
 

• An accident analysis for both ingress and egress points should be performed. 
 

• Trucks, while not permitted by signage, should be monitored for compliance.  Trucks 
will degrade the road faster due to their size, weight and operational characteristics.   

 
• To reduce the number through trips, and as a further deterrent to heavy vehicles, speed 

bumps should be considered an option. 
 

• A recent trip to the site showed two areas of the roadway covered by at least 2 to 3 
inches of ice.  Frost heaving in numerous locations throughout the area in question was 
also observed. 

 
• One recommendation was a ten foot +/‐ bridge at the 4” pvc crossing.  While this may 

remedy one area, the second area of equal or greater size would not be repaired and 
therefore the road would still have to be closed.  Also settling could still occur outside 
of the repaired area requiring repairs to continue.  

 
• Frost heaving will continue to occur until the roadbed (subbase), usually 10” deep, is 

allowed to dry and remains dry.  Problems with the roadway will continue to occur 
until this happens.  



 

 

43

Appendix 
 

• Controlling Nonpoint Source Runoff Pollution from Roads, Highways and Bridges 
• Enhanced Parking Lot Design for Stormwater Treatment 
• Long‐term Stormwater Quantity and Quality Performance of Permeable Pavement 

Systems 
• Green Roads: Research Into Permeable Pavers 

 

 Riparian Protection and Restoration: Road Design Techniques  

Timber Harvesting and Forest Management Guidelines : Forest Roads: Crossing Deep Peat Wetlands 
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Investigations of infiltration capacity, pavement leachate, and runoff temperature.  

By William James 

 

Polluted runoff from impervious road surfaces is a major source of environmental and aquatic 
degradation. Construction, roads, parking lots, and roofs play a role in reducing the natural ground 
cover and increasing the impervious area, leading to an accompanying rise in the volume of surface 
runoff. As a result of urbanization and the accompanying increase in impervious areas, the temperature 
of surface runoff during storm events increases. The mean summer monthly temperature of receiving 
water downstream also increases. Urban development often leads to wider channels and more surface 
ponds and, hence, greater exposure of stormwater to solar radiation, further increasing the runoff 
temperature. The increased impervious pavement and roofs also cause a decrease in infiltration and 
baseflow, which reduces the dilution of the heated stormwater runoff.  

Methods to control the thermal enrichment of stormwater 
are becoming available, one of which is the use of 
permeable pavement, which for several reasons can help 
reduce the impacts of urbanization on receiving waters. 
Permeable pavers consist of interlocking concrete paving 
blocks separated by holes (pores) that are filled with soil 
and gravel. These pore spaces between the pavers allow 
infiltration of stormwater into a properly designed storage 
facility below the surface, reducing runoff volume. 

Permeable pavement helps reproduce the predevelopment 
hydrologic regime at urbanized sites. In reducing the runoff 
volume, the negative impacts of thermally enhanced 
stormwater on receiving waterways is also reduced. In 
achieving this benefit, the key is to provide and maintain a 
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surface infiltration capacity, which allows an adequate volume of stormwater runoff to be captured by 
the facility and slowly drained away. Designing and constructing a system to provide appropriately high 
infiltration capacities that can be maintained over several years has proven to be challenging.  

Previous Research 

Since 1993, my research team at the University of Guelph–
consisting of former and present graduate students Michael 
Thompson, Reem Shahin, Brian Verspagen, Chris Kresin, 
and Chris Gerrits–and I have been examining the 
performance of porous pavements versus impermeable 
pavements in connection with runoff volume, thermal 
characteristics, and pollutant levels. Experiments were 
conducted both on outside parking-lot test sites at the 
university and in a laboratory under controlled settings. In 
the case of the outdoor experiments, the permeable 
pavement was found to provide a 90% reduction in runoff 
volume and significantly cleaner water.  

Permeable pavement can reduce the quantity of pollutants 
reaching receiving waterways because of increased 
infiltration as the porous pavement filters the stormwater 
through the pore spaces. This was confirmed with regard to 
pollution control in a parking lot and laboratory study I 
conducted with Michael K. Thompson in 1995. The purpose 
of the study was to compare the performance of four 
different pavement surfaces: asphalt, concrete brick, and 3- 
and 4-in.-thick concrete paver stones with infiltration cells. 
Sampling of runoff from both sets of four pavements was 
carried out, and the results were used to estimate the flux of 
23 contaminants, including heat. For permeable pavers, UNI Eco-Stone was used and was found to 
significantly reduce surface runoff contaminant loads. Surface runoff was reduced, and pollutants were 
trapped in the permeable pavement. 

In 1995 I conducted a laboratory investigation with Reem Shahin regarding pavement leachate. The 
purpose of the investigation was to determine the effect of free-draining porous pavement as an 
alternative to conventional impervious surfaces, independent of traffic and land use. The same four 
types of pavements were installed in the engineering laboratory at the University of Guelph. Real (acid) 
rainwater was collected and used in the laboratory. Runoff volume, pollutant load, and the quantity and 

quality of pollutants in water percolating 
through these pavements under 
different simulated rainfall durations 
and intensities were studied. We 
compared the results to data collected 
from four similar test pavements in the 
university's parking lot. In the study, 
most contaminants originated in the 
rainwater. As far as the pavement was 
concerned, the only contaminants of 
interest were phenols, pH, zinc, iron, 
and oils and grease. It was found that 
the pH of rain is a significant factor, 
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with asphalt providing the least buffering; that infiltrating pavers reduced both runoff and contaminants 
the most; and that asphalt reduced them the least.  

Clogging of the pore space between the pavers has often been thought to reduce the infiltration 
capacity of permeable paving. In our tests, Verspagen, Thompson, Shahin, and I observed low surface 
runoff volumes from permeable concrete pavers; however, the laboratory samples were not influenced 
by wear or the deposition of particles in the pore spaces that will occur over time in an outside 
environment. Kresin tested the hypothesis that the infiltration capacity of permeable pavers decreases 
with age but that the infiltration can be regenerated. The tests were performed to determine whether 
infiltration capacities decrease with age and certain land uses and with increased compaction. It was 
found that infiltration capacities can be regenerated to some degree by street sweeping and/or 
vacuuming the surface. The research used data collected at several UNI Eco-Stone permeable 
concrete paver installations. 

Verspagen conducted a study in 1995 to examine the thermal enrichment of surface runoff from 
impervious asphalt and porous concrete block pavement. Part of the research was conducted in a 
laboratory setting on pavement samples measuring about 1 x 1 x 0.5 m. Energy for heating the 
laboratory pavements was provided by either the sun or a 28,000-Btu radiant propane heater, and a 
rainfall simulator was used to generate thermally enriched surface runoff. Temperature studies 
comparing the asphalt surface and paving stones indicated that the asphalt surface reaches greater 
temperatures than the paving stone. However, the asphalt surface also cools faster. According to study 
results, the temperature of surface runoff from the permeable pavers was between 2ºC and 4ºC cooler 
than the surface runoff from the asphalt paving. In addition, the infiltration capacity of the permeable 
pavers significantly reduced the runoff volume, thus substantially diminishing the total heat content of 
the surface runoff. 

Current Research 

Currently, research is being conducted by Chris Gerrits on 
ways to regenerate the infiltration capacity of the permeable 
pavement. The main objectives of this study are to (1) 
determine the infiltration capacity throughout both high- and 
low-intensity traffic areas, (2) determine a relationship 
between the amount of cell material removed and the 
resultant increase in the infiltration capacity of the pavers, 
and (3) determine how the amount of volatile organic 
carbon in the cell material varies with depth in the high- and 
low-traffic areas and how it affects loss of infiltration 
capacity. Indications are that infiltration capacities can be 
readily regenerated. However, an engineering challenge 
ahead is to develop a system that can easily regenerate the 
infiltration as well as capture and treat the pollutants that 
were trapped in the open cells. 

Design software (PCSWMM for Permeable Pavers) has 
been developed and is available for pavement and urban 
drainage designers. It is hoped that findings from this 
research will encourage designers, engineers, and planners 
of small urban areas, such as parking lots for shopping 
centers, to use alternative stormwater management 
practices, in particular pavement surfaces with 

environmentally sensitive thermal characteristics. Use of permeable paving surfaces in such locations 
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would allow for a significant decrease in surface runoff volumes and decrease pollutant and 
temperature loading on receiving waterways. Methods of regeneration would allow regeneration of 
infiltration capacities, lengthening the life of the porous paving stones. 
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Corduroy Road Project 
Background—Within the Chippewa National Forest boundary, the USDA Forest Service manages about 
half of the 1.6 million acres located at the headwaters of the Mississippi River. Water is abundant with 
over 1,300 lakes, 923 mi of river and streams, and 400,000 acres of wetlands.  

The water table in this area is almost at ground level. The drop in elevation of the forest is about 250 ft 
from the highest to the lowest point. Approximately 75 percent of the land within the forest boundary is 
aquatic. Water movements throughout the forest are very slow and move through streams, lakes, and 
wetlands in a random order.  

Problem— According to Forest Hydrologist Brenda Halter-Glenn, the Chippewa National Forest does not 
have the same water- and road-related issues as most forests where the road is falling or sliding into 
anadromous fish-filled streams. Researchers recognized the Chippewa’s need for construction of a low-
volume, low-standard road with a dry roadway, which maintained the hydrologic flow of ground and 
surface water. 

Solution— The Minnesota Forest Resources Council (MFRC) developed Timber Harvesting and Forest 
Management Guidelines. One of the chapters, “Construction of Wetland Forest Roads,” explains 
different techniques on how to construct roads over various materials. These guidelines can be 
downloaded from the MFRC website at www.frc.state.mn.us.  

One technique, “Road Design for Peat Wetlands with Continuous Cross-Drainage,” is practiced for 
crossing wetlands with peat soils greater than 4-ft deep. When no excavation or backfill is required, a 
corduroy technique is used.  

To protect the woody rot mat on roadbeds that use geotextile fabrics, trees, and brush should be flush cut 
leaving unsaleable material in place. The first geotextile fabric should be laid loosely over the cut 
material with trees placed parallel to each other and perpendicular to the roadbed direction. The trees are 
then covered as needed with clean roadfill or gravel (figure 8).  
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Figure 8—Road design for peat wetands with continuous cross drainage. drainage layers may be 
used as an alternative to culverts, or in combination with culverts, to provide adequate cross 
drainage. 

If log corduroy is used for cross drainage, geotextile material should be applied above and below the 
corduroy (figure 9). If log corduroy is not used, other cross-drainage structures should be considered. 

Figure 9—Log corduroy (selected area) was used 
for cross drainage on this road. 
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If improperly constructed, road failures can range from gradual sinking to a sudden loss of the road into 
the wetland. When such failures occur, the peat water flowing through the wetland is greatly disturbed, 
and large areas of flooding can result.  

Cross drainage through the roadbed in a deep peat wetland is normally slowed or halted as a result of the 
compression of the peat layers from the road embankment, equipment rutting of the peat surface, or road 
failure. This can cause flooding on the upslope side of the wetland and drying on the downslope side. 

Effective cross drainage, the main goal for all of these techniques, can be maintained by proper 
installation of a culvert and drainage layer. In all cases, the construction objective is to provide a stable 
road surface while maintaining free flow of water though the roadbed. 

Results— In most cases this technique works well. The site shown is 20 years old and is still maintaining 
the free flow of water through the roadbed while providing a stable road surface (figure 10). 

Figure 10—This road still maintains a free flow of 
water through the roadbed while providing a stable 
road surface. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

84

Minnesota Forest Resource Council 
Excerpt from: 
Timber Harvesting and Forest Management Guidelines 
http://www.frc.state.mn.us/FMgdline/2005guidelinesbook/FOREST%20ROADS.pdf 
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ABOUT THE TEAM 
 
 
 
The Eastern Connecticut Environmental Review Team (ERT) is a group of professionals in 
environmental fields drawn together from a variety of federal, state and regional agencies. 
Specialists on the Team include geologists, biologists, foresters, soil specialists, engineers and 
planners. The ERT operates with state funding under the supervision of the Eastern 
Connecticut Resource Conservation and Development (RC&D) Area — an 86 town region. 
 
The services of the Team are available as a public service at no cost to Connecticut towns. 
 

PURPOSE OF THE TEAM 
 
The Environmental Review Team is available to help towns and developers in the review of 
sites proposed for major land use activities. To date, the ERT has been involved in reviewing a 
wide range of projects including subdivisions, landfills, commercial and industrial 
developments, sand and gravel excavations, active adult, recreation/open space projects, 
watershed studies and resource inventories. 
 
Reviews are conducted in the interest of providing information and analysis that will assist 
towns and developers in environmentally sound decision‐making. This is done through 
identifying the natural resource base of the project site and highlighting opportunities and 
limitations for the proposed land use. 
 

REQUESTING A REVIEW 
 
Environmental reviews may be requested by the chief elected official of a municipality and/or 
the chairman of town commissions such as planning and zoning, conservation, inland 
wetlands, parks and recreation or economic development. Requests should be directed to the 
chairman of your local Conservation District and the ERT Coordinator. A request form should 
be completely filled out and should include the required materials. When this request is 
reviewed by the local Conservation District and approved by the ERT Subcommittee, the 
Team will undertake the review on a priority basis. 
 
For additional information and request forms regarding the Environmental Review Team 
please contact the ERT Coordinator: 860‐345‐3977, Eastern Connecticut RC&D Area, P.O. Box 
70, Haddam, Connecticut 06438, e‐mail: ctert@comcast.net 


