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I. Executive Summary and Introduction
The Mill Creek Habitat Restoration Plan provides guidance for developing and maintaining a highquality coldwater fishery in the Mill Creek watershed, located in Buckingham and Wrightstown
Townships, Bucks County, Pennsylvania. The plan contains the following sections:
Section II., Impacts to Water and Habitat Quality, provides results and discussion
of an automated temperature monitoring study, visual assessments of the Mill Creek
watershed, and wastewater treatment plant effects in the watershed.
Section III., Habitat Restoration Vision, Goals, and Objectives, presents the vision,
goals, and objectives of the Mill Creek Habitat Restoration Plan
Section IV., Agenda for Municipal Land Use and Development Policy Reform,
reviews environmental ordinances in Buckingham and Wrightstown Townships and
includes recommendations for providing additional watershed protection.
Section V., Opportunities and Priorities for Open Space Acquisition, discusses open
space acquisition targets within the watershed.
Section VI., Opportunities and Priorities for In-stream and Riparian Restoration,
describes specific in-stream habitat and riparian buffer restoration projects and
opportunities (mini-restoration plans).
Section VII., Long-term Implementation, discusses a management and monitoring
plan that will enable participants to evaluate and make adjustments to the restoration
plan.
Funding for the Mill Creek Habitat Restoration Plan was awarded to the Bucks County Chapter of
Trout Unlimited through the National Fish and Wildlife Foundation's Delaware Estuary Grant
Program.
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II. Impacts to Water and Habitat Quality
Automated Temperature Monitoring Methodology
Continuous stream temperature monitoring was conducted with HOBO® Water Temp Pro
automated temperature sensors. The sensors were installed at six monitoring stations as shown in
Figure 1 and described in Table 1. The temperature sensor at Station 1, located on Lahaska Creek,
failed to record temperature data and was therefore omitted from the study. Stations 2 and 4 were
located on Lahaska Creek, and Station 3 was located on Watson Creek. Stations 5 and 6 were located
on Mill Creek. The temperature sensors were installed at similar water depths. Temperature data
collection began at 23:00 hours on August 4, 2005 and ended between 07:30 hours and 08:30 hours
on October 2, 2005. Stream temperatures were recorded every thirty minutes throughout the study
period.

Station No.
2
3
4
5
6

Table 1
Location of Temperature Sensors on Mill Creek, Lahaska Creek,
Watson Creek, and Robin Run
Sensor Serial Number
Location
891421
Lahaska Creek downstream of Quarry Rd
891395
Watson Creek upstream of confluence with Mill Creek
891417
Lahaska Creek upstream of confluence with Watson Creek
891426
Mill Creek upstream of Lower Mountain Rd
891399
Mill Creek downstream of confluence with Robin Run
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Figure 1 Temperature Monitoring and Geology Map, Mill Creek Watershed
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Results
The results of the temperature monitoring data are presented in Figures 2 through 9. Figures 2
through 6 illustrate the minimum, maximum, and average daily temperatures per station, and Figures
7 through 9 compare the average, maximum, and minimum temperatures between stations.
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Figure 2

Minimum, Maximum, Average Daily Temperature for Station 2 (Lahaska Creek
downstream of Quarry Rd., downstream of confluence with unnamed tributary)
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Figure 3

Minimum, Maximum, Average Daily Temperature for Station 3 (Watson Creek
upstream of confluence with Mill Creek)
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Figure 4

Minimum, Maximum, Average Daily Temperature for Station 4 (Lahaska Creek
upstream of confluence with Watson Creek)
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Minimum, Maximum, Average Daily Temperature
Mill Creek Upstream of Lower Mountain Road
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Figure 5

Minimum, Maximum, Average Daily Temperature for Station 5 (Mill Creek
upstream of Lower Mountain Road)
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Figure 6

Minimum, Maximum, Average Daily Temperature for Station 6 (Mill Creek
downstream of confluence with Robin Run)
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The highest overall average daily temperatures were recorded at Station 6, and the lowest average
daily temperatures were recorded at Station 4 (Figure 7). The average daily temperatures from
highest to lowest are Station 6, Station 3, Station 2, Station 5, and Station 4.
Average Daily Stream Temperature (F) for Five Automated Temperature
Monitoring Stations in the Mill Creek Watershed, Bucks County, PA
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Figure 7 Average Daily Stream Temperature (°F) for Five Automated Temperature
Monitoring Stations in the Mill Creek Watershed, Bucks County, PA
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The highest maximum daily stream temperatures occurred at monitoring Stations 2 and 6 from
August 2005 to October 2005 (Figure 8). The lowest maximum daily temperatures occurred at
monitoring Station 4 until the end of September 2005. Stations 3, 4, and 5 recorded similar
maximum daily temperatures throughout the monitoring period.
Maximum Daily Stream Temperature (F) for Five Automated Temperature Monitoring Stations
in the Mill Creek Watershed, Bucks County, PA
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Figure 8

Maximum Daily Temperature (°F) for Five Automated Temperature Monitoring
Stations in the Mill Creek Watershed, Bucks County, PA
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The highest minimum daily temperatures occurred at monitoring Stations 3 and 6 (Figures 9). The
lowest minimum daily temperatures occurred at Station 4 until the end of August 2005. After
August 2005, the lowest minimum daily temperatures occurred at Station 2 until almost the end of
the monitoring period).
Minimum Daily Stream Temperature (F) for Five Automated Temperature Monitoring Stations
in the Mill Creek Watershed, Bucks County, PA
80.00

75.00

Temperature (F)

70.00

65.00

60.00

55.00

Station 2 - Lahaska Creek, Downstream of Quarry Rd, Downstream of Confluence w/Unnamed Trib
Station 3 - Watson Creek Upstream of Confluence w/Mill Creek
Station 4 - Lahaska Creek Upstream of Confluence w/Watson Creek
Station 5 - Mill Creek Upstream of Lower Mountain Rd
Station 6 - Mill Creek Downstream of Confluence w/Robin Run

8/
4/
2
8/ 00
6/ 5
2
8/ 00
8 5
8/ /200
10 5
8/ /20
12 05
8/ /20
14 05
8/ /20
16 05
8/ /20
18 05
8/ /20
20 05
8/ /20
22 05
8/ /200
24 5
8/ /200
26 5
8/ /20
28 05
8/ /20
30 05
/2
9/ 00
1/ 5
2
9/ 005
3/
2
9/ 005
5/
20
9/ 05
7/
2
9/ 00
9/ 5
9/ 200
11 5
9/ /20
13 05
9/ /200
15 5
9/ /200
17 5
9/ /20
19 05
9/ /20
21 05
9/ /20
23 05
9/ /20
25 05
9/ /20
27 05
9/ /20
29 05
10 /20
/1 05
/2
00
5

50.00

Date

Figure 9

Minimum Daily Temperature (°F) for Five Automated Temperature Monitoring
Stations in the Mill Creek Watershed, Bucks County, PA
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Discussion
Sustainable cold water fisheries in Pennsylvania are characterized primarily by the presence of wild
trout. Although wild trout require a host of physical, chemical, and biological resources and
conditions throughout their life cycle, year-round cool stream temperatures are a fundamental
requirement for trout and are a prerequisite for sustaining wild trout populations. For example,
brown trout growth rates are significantly curtailed by the metabolic consequences of stream
temperature above 59 °F (Allen, 1995). Above 68 °F, trout cannot generally maintain year-round
populations because their growth, feeding, and reproductive rates are insufficient to maintain
significant populations (Allen, 1995). When temperatures exceed 77 °F, thermal stress is so great
that adult trout cannot survive for periods of days or weeks (Allen, 1995).
The results of the automated temperature monitoring suggest that moderate thermal stress is
common in the Mill Creek watershed (Table 2). Moderate thermal stress is defined as the percentage
of observations exceeding 68° F during August 2005. 25-93% of the observations met this criterion.
Moderate thermal stress is least common in Station 4 and most common in Stations 3 and 6. Acute
thermal stress is defined as the percentage of observations exceeding 77° F during August 2005.
Acute thermal stress is relatively rare, occurring in 0-14% of observations. Acute thermal stress is
most common in Stations 2 and 6 and is rare or absent in Stations 3, 4, and 5. The results suggest
that although acute thermal stress is not widespread, summer temperatures at most stations are
generally too high to support year-round trout populations. The notable exception is Station 4,
where summertime thermal conditions supportive of year-round trout populations are common.
Table 2
Percentage of Temperature Readings Exceeding 68° F and 77° F during August 2005 for Five
Automated Temperature Monitoring Stations in the Mill Creek Watershed,
Bucks County, PA
% Observations
% Observations
Station
Exceeding
68°
F
Exceeding
77° F
Location
No.
(moderate thermal (acute thermal stress
2
3
4
5
6

Lahaska Creek downstream of Quarry Rd,
downstream of confluence with unnamed
tributary
Watson Creek upstream of confluence with
Mill Creek
Lahaska Creek upstream of confluence with
Watson Creek
Mill Creek upstream of Lower Mountain Rd
Mill Creek downstream of confluence with
Robin Run
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In Pennsylvania, streams that maintain water cool enough to support year-round trout populations
are generally found in areas of limestone and dolomite geology where stream temperatures are
moderated by the continual input of groundwater from high yielding aquifers. In the Mill Creek
watershed, the upper reaches consist of Stockton Sandstones. The central portion of the watershed,
encompassing the area where Mill, Watson, and Lahaska Creeks converge is made up carbonate
rocks, is specifically limestone and dolomite. The carbonate formations are unique within central
Bucks County and are relatively rare in Southeastern Pennsylvania. Streams that drain these
geological formations are commonly characterized by coldwater thermal conditions due to
substantial year-round groundwater contributions to baseflow. Farther downstream in the
watershed, Brunswick siltstones and mudstones underlie a major portion of Mill Creek and Robin
Run. At the bottom of the watershed is the Lockatong Formation, which underlies the lowest
portions of Mill Creek and Robin Run (Figure 1).
Geology and surrounding land use can help to explain temperature differences at the monitoring
stations. At the upper end of the watershed, the geology consists mainly of carbonate rocks. At the
lower end of the watershed the geology consists of the Brunswick Formation. Monitoring Stations 2,
3, and 4 are located at the upper end the watershed in the carbonate formation, and therefore, cooler
stream temperatures would be expected. Stations 5 and 6 are located at the lower end of the
watershed in the Brunswick Formation, and therefore, warmer temperatures would be expected.
However, surrounding land use must also be considered as a factor. Type and quality of streambank
vegetation and the effects of ponds and dams can also both influence stream temperatures.
Temperature patterns may be best explained by looking at the watershed as a combination of
geology and surrounding land uses.
Some of the highest percentages of temperature exceedance were recorded at Station 2). Station 2
has underlying carbonate geology. This should indicate cooler stream conditions. However, there are
several ponds and stretches of open farmland upstream in the vicinity of the station location. The
warming effect of the land use may overcome the cooling effect of the underlying geology. Station 4
is located just downstream of Station 2 and is also in the carbonate formation. The percentage of
temperature exceedance at Station 4 for both moderate and acute thermal stress is the lowest
recorded.
It is possible that the stream temperature decrease from Station 2 to Station 4 may be explained by
the cooling effects of the presence of a forested riparian buffer in the area of Station 4. In addition,
it is also possible that carbonate groundwater springs enter the stream between monitoring Stations
2 and 4, contributing to the cooler water temperatures. Stations 2 and 4 recorded the lowest
minimum stream temperatures throughout the study period; however, Station 2 also exhibited some
of the highest maximum daily temperatures. This may indicate that groundwater is cooling the
stream water during the night.
Station 3, on Watson Creek, is also in the carbonate formation. The percentage of temperature
exceedance falls between the results for Stations 2 and 4. Land use in the area of Station 3 is
significantly characterized by open fields similar to Station 2. The lack of forested riparian buffers
may be thermally impacting the stream.
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Station 5 is located further downstream on Mill Creek and is in the Brunswick Formation. The
stream segment is wooded for the majority of its length. The percentage of temperature exceedance
at Station 5 is lower than at Station 3. This may be due in part to the presence of well-vegetated
streambanks.
Station 6 shows the highest percentage of temperature exceedance even though a healthy forested
riparian buffer is present. The station is located in the Lockatong Formation, but the majority of the
stream above the station flows through the Brunswick Formation. There is a large dam upstream of
Station 6 that empties into Mill Creek via a tributary. The dam may be a significant contributing
factor to the percentage of temperature exceedance at Station 6.
Visual Assessment Results
Visual assessments were performed on 40 stream segments in the Mill Creek watershed. The stream
was divided into 42 segments but Segments 2 and 3 were not accessible. Volunteers from Bucks
County Trout Unlimited and the Bucks County Conservation District were trained to perform
assessments using the USDA-NRCS Stream Visual Assessment Protocol. Copies of the completed
visual assessment forms are provided on CD-ROM in Appendix A.
The segments were delineated by dividing the streams into 500-1,000 meter lengths (1,640-3,280
feet). Volunteers visually assessed the segments in the field. The categories assessed were:
•
•
•
•
•
•
•
•
•
•
•
•
•

Channel Condition
Hydrologic Alteration
Riparian Zone
Bank Stability
Water Appearance
Nutrient Enrichment
Barriers to Fish Movement
In-stream Fish Cover
Pools
Invertebrate Habitat
Canopy Cover
Manure Presence
Riffle Embeddedness

The sub-scores and overall scores were entered into a database. The segments were ranked from
best to worst. The overall score for each segment is the sum of the category sub-scores, divided by
the number of sub-score categories assessed. The possible range of overall scores is 0-10. The best
overall score of 9.0 occurred on Segment 21, located on Mill Creek where it crosses Lower
Mountain Road. The lowest score of 4.31 occurred on Segment 8, just downstream of Quarry Road.
Figure 10 shows the score ranges of the stream segments. Appendix B summarizes the visual
assessment scores.
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Figure 10 Visual Assessment Ranking Map for the Mill Creek Watershed
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Insights into the location of impairments that may affect the potential of the streams as supporting
coldwater fisheries can be gained by comparing the sub-scores and observations recorded during the
visual assessments.
Lahaska Creek
Lahaska Creek originates near the Town of Lahaska, in Bucks County. The creek is divided into ten
stream segments, numbered 1 through 10. Visual assessment scores were submitted for Segments 1,
4, 5, 6, 7, 8, 9, and 10. Segment numbers 2 and 3 were not scored because permission to enter the
property could not be obtained. The scores range from 4.31 on Segment 8, to a score of 8.5 on
segment 10.
Lahaska Creek scores in the upper part of the watershed are in the middle of the range with Segment
1 scoring a 5.6. Scores rise to 7.4 on Segment 6, then fall to 4.31 on Segment 8, the lowest score
recorded in the Mill Creek watershed. The scores start to rise downstream of Segment 8. Segment
10, at the confluence of Lahaska Creek and Watson Creek, scored an 8.5.
There are a number of impoundments on Lahaska Creek that may impede fish movement and effect
water temperature. One impoundment is located on segment 1. Three more impoundments are
located above Segment 3. Additional impoundments are located on Segments 4, 6, and 8. Other
observations in the Lahaska watershed include streambank erosion on Segment 1. Segments 5 and 8
were lacking riparian and canopy cover in some areas. Horses have access to the stream in Segments
5 and 8. The presence of livestock may be contributing to streambank erosion in Segments 5 and 8,
and is a potential source of manure in the stream. Channel incision was observed at the lower end of
Segment 5. Segment 7 scored low for in-stream fish cover, pools, and invertebrate habitat. Segment
9 scored low for pools, canopy cover, and riffle embeddedness. Segment 10 was lacking a riparian
zone and canopy cover at the downstream end of the segment.
Watson Creek
Watson Creek flows into Mill Creek from the west. The headwaters are located near the towns of
Pools Corner and Spring Valley, in Bucks County. Watson Creek is divided into eight stream
segments, numbered 11 to 18. Scores for these segments ranged from a low score of 6.25 on
Segment 14 to a high score of 8.75 on Segment 15.
The scores fall in the middle range at the headwaters of Watson Creek with a score of 6.83 on
Segment 18. The scores rise to 8.67 at Segment 16 and fall to 7.92 at the confluence of Watson
Creek and Lahaska Creek.
Segments 11 through 13 were observed to have limited floodplain access, streambank erosion,
straightened stream segments, lack of in-stream habitat features, and possible water quality
degradation. Segments 15 through 18 lacked riparian buffers. Segments 15 and 16 had an abundance
of Japanese knotweed, an exotic invasive plant. Houses were observed to be immediately adjacent to
the stream and/or infringing on the riparian buffer in Segments 16 and 18. Severe bank erosion and
evidence of frequent flooding were observed in Segment 17.
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Robin Run
Robin Run enters Mill Creek from the west in the lower part of the watershed. The tributary
originates near the town of Forest Grove, in Bucks County. The assessed portion of Robin Run
begins at the impoundment near Smith Road and ends at the confluence with Mill Creek. Segment
37 scored a low 4.9. Scores rise to 7.1 on Segment 36, upstream of the confluence of Robin Run and
Mill Creek. Bank erosion was observed in Segment 36. An impoundment that may limit fish passage
and raise water temperatures was observed in Segment 37. Riparian buffer and canopy cover was
lacking on Segment 37 from the impoundment to Smith Rd. and was sparse in some areas
downstream of Smith Rd. Both segments had low scores for in-stream fish cover, pools, and
invertebrate habitat.
Mill Creek
Mill Creek begins below the confluence of Lahaska Creek and Watson Creek near the town of
Buckingham, in Bucks County. Mill Creek was divided into twenty-two stream segments, numbered
19 to 35 and 38 to 42. The visual assessment scores ranged from a low score of 5.92 on Segment 19
to the highest score in the watershed, a 9.0 on Segment 21.
Segment 19, immediately below the confluence of Lahaska and Watson, scored a 5.92. This is
significantly lower than the scores for the upstream segments on Lahaska Creek and Watson Creek.
The scores rise to 9.0 at Segment 21, the highest score assessed in the Mill Creek watershed. The
scores fall to 6.1 at Segment 40. The last two segments, at the downstream end of Mill Creek, had
scores of 8.1.
The streambanks were poorly vegetated in the upper half of Segment 19 although the segment
seemed relatively un-impaired overall. The channel appeared to be straightened and a low dam was
observed that may be a fish passage barrier. A cow pasture was close to the stream in some
locations, and manure may enter the stream which poses a potential water quality problem.
Segments 20 to 24 scored well in all categories, except for in-stream fish cover in Segments 23 and
24. Segment 22 contains a crumbling rock dam that does not seem to present a fish passage barrier.
Segments 25 through 28 scored fairly well in all categories with overall scores ranging from 7.0 to
7.5. However, the assessors’ comments indicate a poor macroinvertebrate count. It was noted that
there are potential water quality issues that may be attributed to a golf course upstream and a farm
pasture at the beginning of Segment 27. An old concrete dam in segment 28 may be a fish barrier.
Rising water temperatures were noted in Segments 25 and 26. Temperatures were observed to
increase 1.8° F in 2 hours.
Segments 31 to 33 are scored similarly with a range in values from 7.0 to 7.67. Bank stability and
pools scored low in Segment 31. In-stream fish cover and pools score low in Segments 32 and 33.
The comments for Segments 32 and 33 suggested deficient riparian buffer and canopy cover. A
temperature of 62° F was measured throughout Segments 31, 32, and 33.
Segments 34 to 40 were similar in that they were all confined by railroad tracks, a roadway, or both
and therefore have limited floodplain access. There were several low scores for bank stability with
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evidence of erosion noted in some areas. However, the most significant impairment appears to be
lack of in-stream fish cover, pools and invertebrate habitat. In particular, presence of woody debris
was not observed. There is poor equipment access along much of this area which would make
restoration efforts difficult. Outflow from a quarry in Segment 39 is a potential source of water
quality impairment. Segments 41 and 42 both scored an 8.1 and appear to be in good condition. The
recommendations noted for Segment 41 were to plant trees to shade the pool below the Swamp
Road bridge, to increase the width of the buffer along the cornfield, and to consider planting trees
along the meadow area.
Wastewater Treatment Plant Effects
Buckingham Township uses spray irrigation to treat and dispose of the majority of the Township’s
wastewater. The township operated five separate treatment plants in 2004, according to the 2004
Buckingham Township Chapter 94 Report submitted to the Pennsylvania Department of
Environmental Protection. The five wastewater treatment facilities are:
Plant 1; Buckingham Village WWTP
Plant 1A; Furlong Area
Plant 2; Fieldstone WWTP (also known as Windridge)
Plant 3; Cold Spring Area
Plant 4; Stonymeade
Treatment plants 1A, 2, 3, and 4 discharge wastewater to spray fields year-round. Plant 1 discharges
to spray fields from May 1st to October 31st, and longer if conditions allow. Plant 1 is permitted to
seasonally discharge 236,000 gallons per day of treated effluent to Lahaska Creek from November 1
to April 30. Plant 1 is located on Durham Road next to the Buckingham Elementary School. It is
near Segment 9 on Lahaska Creek.
The potential effects of wastewater on the Mill Creek watershed are limited to discharges to Lahaska
Creek from Plant 1 during the period of November 1st to April 30th. The discharges from Plant 1
may influence the stream temperatures near stream Segment 9, but occur at a time of the year that
may not adversely affect the trout population. Further temperature studies may be necessary to
determine the stream temperatures from November 1st to April 30th along Segment 9. There are no
other known wastewater treatment plant discharges in the watershed.
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III. Habitat Restoration Vision, Goals, and Objectives
Vision:
• To restore habitat along the Mill Creek in order to make a coldwater fishery
• To make conditions suitable for a CWF.
Goals:
• Assess stream quality
• Develop a habitat restoration plan
• Advance open space and smart growth planning
Objectives:
• Conduct automated temperature monitoring to identify thermal stress trends.
• Complete visual assessments to characterize overall stream condition and identify
stream impairments.
• Review natural resource protection provisions found within existing ordinances and
make recommendations to enhance protection of surface and groundwater
hydrology.
• Identify priority lands for protection.
• Identify priority areas for in-stream and riparian restoration.
• Develop an implementation plan.

IV. Agenda for Municipal Land Use and Development Policy
Reform
The following is a summary of a review of the natural resource protection provisions found within
the zoning and subdivision and land development ordinances of Buckingham and Wrightstown
Townships in the Mill Creek Watershed. Specifically the following ordinances were reviewed:
•
•
•

Buckingham Township Zoning Ordinance – 2005
Buckingham Township Subdivision and Land Development Ordinance – 2003
Newtown Area Joint Municipal Zoning Ordinance – 2001

The objective of the review was to identify specific ways in which the ordinances could be improved
to better protect surface and groundwater hydrology and stream corridor integrity from the impacts
of residential and commercial development within the watershed.
An overview matrix, which summarizes the natural resource ordinance provisions for each
municipality, is included as Appendix C, and should be used as a point of reference for our
comments.
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Overall, both municipalities include performance based zoning criteria for the protection of natural
resources including:
•
•
•
•
•
•
•
•

Flood Plains
Flood Plain Soils
Watercourses/Streams
Lakes and Ponds
Lake and Pond Margins
Steep Slopes
Wetlands
Woodlands/Forests

For the resources noted above, both ordinances contain language describing the basis for protection,
specific protection measures, and guidance for review and evaluation. However, there are some
differences in the regulation of riparian areas and wetland margins.
Although both municipalities restrict development within 50 feet of watercourses, their approach
differs. Buckingham Township restricts construction activity within 50 feet of the edge of any
riparian area. In contrast, the Newtown Area Joint Municipal Zoning Ordinance (JMZO) includes a
more detailed riparian buffer ordinance. The ordinance provides additional language for the basis of
protection sets forth a two-zone delineation and lists uses that are permitted in both zones.
However, the JMZO ordinance does not include riparian management plan provisions.
Another area of inconsistency is in the regulation of wetland margin areas. Wrightstown’s Ordinance
does not regulate buffer areas surrounding wetlands. In contrast, Buckingham Township prohibits
construction within 50-ft of wetland areas and places detailed restrictions upon freshwater wetland
transitional areas of exceptional resource value and intermediate resource values of 150 feet and 50
feet respectively.
Groundwater or aquifer recharge areas are not directly regulated by either municipality; however,
Buckingham’s Zoning Ordinance notes that groundwater recharge is a wetland function. Within the
JMZO, the Jericho Mountain Zone is regulated due in part to extremely limited groundwater
availability. The JMZO also notes that the Conservation Management district includes aquifer
recharge areas.
Both Ordinances recognize the important value of water resources within their communities and
include specific measures to protect them. The recommendations contained within this report are
intended to supplement the existing regulations to enhance these protection efforts.
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Recommendations:
Appendix D includes a sample Stream Corridor Protection Ordinance, a Model Riparian Corridor
Conservation District, and excerpts from a model Zoning Ordinance that should be considered
when updating, revising, and/or creating new ordinances for municipalities in the Mill Creek
watershed.
In order to enhance protection of surface and groundwater hydrology the following
recommendations are offered:
•

Adopt consistent Riparian Buffer Ordinances within the Mill Creek Municipalities

Buckingham Township should consider adopting a more detailed riparian buffer ordinance, similar
to that which is included the JMZO. The ordinance should specify the basis for protection, set forth
a two-zone delineation and specify permitted uses for each zone. Protection of the Mill Creek
Watershed would benefit from a consistent riparian buffer ordinance.
•

Include Provision for Corridor Management Plan in Riparian Buffer Ordinances for both
municipalities.

The current ordinance included in the JMZO does not incorporate provisions for development of a
corridor management plan. A corridor management plan specifies long-term goals for the area and
sets forth management, mitigation and restoration activities within the riparian corridor. This
provision would enhance the current riparian buffer ordinance and should be included. Sample
ordinances that include this language are provided in Appendix B.
•

Expand width of zone 2 to 50 feet for a total Riparian Buffer width of 75 feet.

Both municipalities reference a riparian protection width of 50 feet. If developing an ordinance for
both municipalities we recommend expanding the protection area to 75 feet. This width is consistent
with current scientific research and is referenced in a number of model ordinances in the region.
•

Cross-reference riparian area widths required in Article 4 with those in Article 31 of
Buckingham’s Zoning Ordinance. (Not necessary if riparian buffer ordinance is re-written to
require a 75-foot total width)

There is an inconsistency in Buckingham Township’s zoning ordinance, which specifies a 75-foot
width for Preservation Development with Single Family Detached Dwellings (Article 4 – Use
Regulations, Section 405 B.13). However Article 31 – Natural Resource Standards, Section 3100 B. 7
states that no construction activity or permanent construction of any kind is permitted within 50’ of
the edge of any waterway. The increased width should be cross-referenced in Section 3100 B.7.
•

JMZO should include wetland margin areas in environmental performance standards.

The JMZO could be amended to include restrictions within wetland margin areas to be consistent
with Buckingham Township’s ordinance provisions. This could be accomplished by adding these
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areas to list of natural resources within Article IX (Section 903) and specifying protection measures
or resource protection ratios. The Bucks County model performance zoning recommends 50% open
space restriction in wetland margin areas.
•

Through adequate research, delineate critical aquifer recharge areas and include in the list of
Natural Resources. Include protection measures for sites located within these areas.

Develop groundwater or aquifer recharge zoning requirements based on identification and
delineation of these areas. These areas may be regulated as a part of an overlay zone. Nockamixon
Township is currently developing a groundwater ordinance that links future land development to
water availability.
General Stormwater Management and Stream Protection Recommendations
The Bucks County Planning Commission is currently completing the updated Act 167 Plan for the
entire Neshaminy Creek Watershed Basin. This plan, due to be completed in 2007, will include
specific water quality and water quantity standards and criteria for new development within the
watershed. These criteria will most likely include infiltration requirements that have been developed
through careful analysis and modeling of the specific sub-basins including Mill Creek. Specific
stormwater BMPs will also be described that are appropriate for the various sub-basins. Usually
these are developed based on geology and soil characteristics along with an analysis of existing land
use features.
The municipalities within the watershed will be required to adopt specific sections of the model
ordinance language, once they are approved by DEP. The updated language should then be crossreferenced in the appropriate sections of the zoning and subdivision and land development
ordinances for both municipalities. It is important that the zoning and subdivision ordinances allow
flexibility so development proposals that include the recommended BMPs and incorporate Low
Impact Development techniques to minimize impervious cover, such as reducing street widths and
sidewalks or managing stormwater on each lot, are permitted by right.
Stream protection can not just be addressed through the codes and ordinances, which regulate new
development. Many properties are located adjacent to the creek and its various tributaries, including
the important headwaters areas in Lahaska Creek and Watson Creek. Education of the streamside
property owners in these areas on the proper stewardship of riparian areas is critical in preserving
the stream quality. This includes not mowing to the edge of the stream and keeping forested
streamside buffers intact. These recommendations are also included in the priority lands analysis.
References
Buckingham Township Zoning Ordinance, Bucks County, Pennsylvania Enacted October 19, 2005
Buckingham Township Subdivision and Land Development Ordinance, Bucks County
Pennsylvania, Enacted December 29, 2003
Bucks County Planning Commission, Model Natural Resource Protection Standards, March 1991.
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Model Ordinance - Riparian Corridor Conservation District, Montgomery County Pennsylvania.
Newtown Area Joint Municipal Zoning Ordinance, Published by Newtown Township, Upper
Makefield Township and Wrightstown Township, 2001 supplemented through April 27, 2005.
Palone, R.S. and A.H. Todd (editors.) 1997. Chesapeake Bay riparian handbook: a guide for
establishing and maintaining riparian forest buffers. USDA Forest Service. NA-TP-02-97. Radnor,
PA. Chapter VI – Determining Buffer Width.
Stream Corridor Protection Ordinance, Horsham Township, Montgomery County
Wenger Seth J. and Laurie Todd 2000. Protecting Stream and River Corridors, Creating Effective
Local Riparian Buffer Ordinances, Carl Vinson Institute of Government, The University of Georgia
Public Policy Research Series, Policy Notes Vol. 1, No 1.

V. Opportunities and Priorities for Open Space Acquisition
Priority Lands Analysis
In order to identify priority lands for protection, Heritage Conservancy assembled data on various
natural resources within the watershed including topography, soils, geology, land use, preserved
lands, wetlands, floodplains and areas identified via the County Natural Areas Inventory and the
Pennsylvania Natural Diversity Inventory. These areas were evaluated and several key features were
mapped to illustrate areas of concentrated resources as well as opportunities to connect preserved
lands. The Natural Resources Composite Map shown in Figure 11 illustrates areas of significant
resources, which we believe are important in prioritizing lands for preservation. The map also shows
the location of existing preserved lands.
Areas along stream corridors, especially those in first order or headwaters streams are particularly
valuable in protecting stream quality. Proper vegetation in the form of forested riparian buffers
provides essential vegetation to stabilize stream banks, provide natural filtration of polluted runoff
and shade for the stream to moderate temperatures.
The Natural Features Composite Map shows several priority lands identified via the Bucks County
Natural Areas Inventory including Buckingham Mountain and Little Buckingham Mountain. These
areas coincide with habits identified via the Pennsylvania Natural Diversity Inventory (PNDI).
These areas, along with properties with wetlands, are key areas to preserve.
The importance of contiguous greenways or riparian corridors to the ecology of the watershed
should also be a factor when selecting priority lands for preservation. These lands provide valuable
wildlife corridors for terrestrial species. It is important to evaluate opportunities to link preserved
areas to each other to promote the development of these greenways. It appears that several
properties along Watson Creek should be further evaluated for preservation to complete the buffer
along the tributary, which is adjacent to Little Buckingham Mountain. There are several properties at
the headwaters of Robin Creek that also should be evaluated.
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Figure 11 Mill Creek Watershed Natural Resources Inventory Map

Bucks County Locator Map

Along the main stem of Mill Creek from its confluence with Watson Creek to the border of
Wrightstown Township are several areas of wetlands. However, none of the properties within this
area appear to be under any type of preservation, except the lands at the confluence of Watson
Creek, which are under Agricultural preservation. Discussions with streamside property owners
might be a first step in establishing protection of these areas either through traditional methods such
as acquisition or conservation easements within a specified distance from the stream. This distance
could be consistent with the current zoning ordinance in Buckingham which now restricts activities
within 50 to 150 feet of wetlands, depending on their value. Placing these buffer areas in easements
would allow for monitoring and proper stewardship. If these measures are not acceptable for the
streamside property owners, at a minimum, they should be educated on proper stewardship practices
for lands along stream corridors.
Strategies For Land Preservation
The following paragraphs describe some conventional tools used for land preservation which may
be considered in protecting the areas noted above.
•

Donation or Dedication of Conservation Easements

Easements are a successful way to save public funds, yet provide open space benefits. An easement
is a limited right over land owned by another person. A conservation easement is a recorded legal
restriction on private property held by a party other than the landowner, which limits or restricts
future subdivision or development.
Conservation easements are often placed on a property in perpetuity and apply to all future owners
of the property. Alternatively, an easement can be identified for a specified period of time, often 25
or 50 years. Conservation easements are accepted land protection techniques used not only by
conservancies, but also by government agencies. If a landowner donates or sells for less than full
market value his or her development rights (another term for conservation easements), he or she
receives tax benefits (Federal income tax, state income tax and estate taxes) in return for permanently
restricting the land from future development. These restrictions cannot be revoked without
agreement among the original parties to the easement or their successors, and there are significant
tax implications for modifying or rescinding an easement. In addition to the County and
municipalities, there are a number of land conservation groups operating in Bucks County that are
willing to hold easements, including Heritage Conservancy. These organizations can supply the
needed technical assistance to structure the easement.
“Scenic easements” could be donated along scenic roads. These easements could require the
maintenance of street trees and restrict grading within a strip of land parallel to the right-of-way. The
easement could vary in width depending upon the particular road and vista under protection.
Public access easements may be pursued for trails. Often it is unnecessary to purchase entire tracts
of land to get enough usable land for a trail, which may only require a right-of-way. The municipality
could agree to maintain the trail right-of-way as part of the easement.
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Easements should be permanently recorded so as to remain with the land and could be either given
or sold to the townships by the landowner.
•

Purchase of Conservation Easements

PA Act 153 of 1996 and Act 138 of 1998 provide the framework for a municipality to purchase
private development rights. When purchased by a municipality, the development rights may either
be permanently retired or “land banked.” Land banking is a method whereby municipally purchased
development rights are sold at some future time as part of an incentive package for a community
development project. The development rights are removed from a conservation area and used in a
more suitable location. Typical community development projects might be a Town Center or a
housing project for senior citizens or residents with moderate incomes, or both.
A local bond issue, an earned income tax, or a real estate tax initially funds this type of program. In
the event the purchased rights are used for development incentive purposes, the municipality can
recoup its costs at the time the development rights are re-sold. This program is similar to a
Transferable Development Rights (TDR) program as described below; however, the municipality
has greater control over the use of the development rights in this program than with the private sale
and transfer of the rights in the TDR program.
The program is initially expensive for the local municipality to administer since there is no state or
county funding available for this type of locally administered program. However, in the event that
development rights are resold, this expense may be reimbursed.
•

Open Space Leases

Leasing is a popular, relatively inexpensive way to keep land open, especially if the land is unlikely to
be developed (e.g., reservoirs, utility land). The term of the lease usually ranges from 20 to 50 years.
A period should be established that is long enough to finance anticipated capital improvements. The
owner of the leased land prescribes the conditions and terms under which the land can be used and
the lessee is required to carry liability insurance covering personal injury and property damage.
•

Life Estates

A life estate is an acquisition technique whereby certain restrictions are attached to the deed of a
property. The municipality may be better able to negotiate the purchase of property if certain
interests in the land are reserved for the benefit of the landowner. For example, a municipality could
purchase land with all rights of ownership conveyed except the right to occupy a house or a portion
of the full property for a specified term (usually 25 years) or until the death of the landowner. The
municipality may have within its boundaries a number of properties that are appropriate for such a
purchase.
•

Rights of First Refusal & Purchase Options

A right of first refusal provides a municipality with the option to match an offered purchase price
within a specified time period should a landowner receive a legitimate offer to sell. A purchase
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option is simply a right that the municipality holds to purchase the land by a specified date at a
specified price. Both rights of first refusal and purchase options could either be donated or sold to
the municipality.
Stream Corridor Protection Ordinances
As summarized in the Mill Creek Watershed natural resource ordinance review, Buckingham
Township should consider adopting a more detailed riparian buffer ordinance, similar to
Wrightstown. The ordinance should specify the basis for protection, set forth a two-zone
delineation and specify permitted uses for each zone. Protection of the Mill Creek Watershed would
benefit from consistent application of riparian buffer protection.
Stream corridor protection ordinances go further than floodplain ordinances, which are primarily
intended to limit property damage. Some watercourses have steep banks with no delineated
floodplains but are sensitive environmental areas that warrant protection. The intent of stream
protection ordinances is to protect the water quality of the stream as well as plant and animal
habitats. Typically, these ordinances impose a minimum setback from the bank of the stream in
which no or very limited development can occur. A minimum setback of 25 to 75 feet, measured
from the bank of the stream, will help stabilize the stream bank, control sediment that might get into
the stream, remove nutrients that would pollute the stream, control temperature increases in the
stream and provide wildlife habitat. The area in the buffer should be kept in its natural state, which
is riparian woodland.

VI. Opportunities and Priorities for In-stream and Riparian
Restoration
Stream segments were identified as potential restoration projects based on best professional
judgment. The scores, comments, and photos from the visual assessments were considered in
combination with the temperature monitoring results. An emphasis was placed on Watson and
Lahaska segments located in the headwaters of Mill Creek.
The underlying geology in the headwaters of Mill Creek is more supportive of cold stream
temperatures suggesting that stream restoration activities could mitigate thermal stress impacts due
to land use. The visual assessment scores were generally lower on the headwater streams and the
comments identified more blockages, impairments, and deficient buffers.
Another consideration was the advantages of headwater prioritization in watershed wide stream
restoration efforts. Headwater streams are implicitly less susceptible to degradation from impaired
upstream stream segments given their location in the uppermost portion of the stream network.
Once the headwater streams are restored, efforts can be focused on projects lower in the watershed.
Segments 1, 4, 5, 8, 9, and 10 on Lahaska Creek and segments 11 through 18 on Watson Creek were
selected for field reconnaissance. Segment 19 on Mill Creek, directly below the confluence of
Watson Creek and Lahaska Creek, was also investigated. Field visits were completed on two separate
days in the fall of 2006.
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Restoration opportunities were analyzed onsite. Implementation constraints including construction
access, regulatory requirements, cost range, and property ownership were balanced against the
potential benefits to coldwater fisheries. The goal was to identify feasible priority restoration projects
that represent the highest potential to mitigate impacts to cold water fisheries in the study area.
Segments 5, 8, 17, and 19 were identified as priority restoration projects. Detailed project
descriptions are provided on the following pages. It should be noted that Segment 14, located on the
Linquist Farm property, would have been included as a priority project; however, a Growing
Greener grant from the Pennsylvania Department of Environmental Protection has been awarded
to complete a restoration project along the segment. The proposed project will stabilize
approximately 500 linear feet of eroding stream banks, remove a fish barrier, and restore the riparian
buffer.
Stream Segment 5 Restoration Plan
The project is located on Lahaska Creek approximately 0.3 miles southeast of the intersection of
York Road and Holicong Road. The project area is both up and downstream of the Holicong Road
culvert.
Segment 5 is lacking a riparian buffer and appears to have
been historically straightened both up and downstream of
Holicong Road. Land use appears to be primarily
agricultural. Upstream of the culvert, livestock have direct
access to the stream. There is a series of wooden fences
adjacent to the streambanks that limit, but do not prevent,
livestock access downstream of the culvert.
Bed morphology is run dominated and the stream flow is
relatively uniform. The streambanks are primarily comprised
of sloughed loams that are vegetated with sod forming
grasses.

Lahaska Creek upstream from Holicong Road

Observed conditions supported the visual assessment scores.
The stream appears to be physically stable but has a deficient
riparian buffer and lacks in-stream habitat features like pools.
Temperature monitoring Station 2 is located approximately
two miles downstream of this site. Station 2 results showed a
high occurrence of moderate thermal stress.
Restoration opportunities for Segment 5 are riparian buffer Lahaska Creek downstream from Holicong Road
restoration, livestock exclusion fencing, and in-stream habitat
restoration. A combination of these restoration opportunities can be integrated to maximize project
benefits.
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Riparian buffer restoration would likely attenuate thermal impacts along this reach. A natural
channel design approach would provide improved physical habitat conditions in addition to cooler
stream temperatures. Livestock exclusion fencing would help prevent manure from directly entering
the stream.
Construction access is good. Permitting requirements will vary depending on the selected project
approach. Securing land owner permission may be the most significant constraint given that all three
restoration opportunities will require a reduction in grazing area.
A planning level construction cost to establish a 200 foot wide riparian buffer along the 2000 linear
feet of Segment 5 is $50,000 or $25 per linear foot. A planning level construction cost for an instream restoration project is $250,000 or $125 per linear foot. A planning level cost for livestock
exclusion fencing is $20,000 or $5 per linear foot. The planning level construction cost for an
integrated project is $320,000 or $160 per linear foot.
Stream Segment 8 Restoration Plan
This project is located along Lahaska Creek approximately 0.3 miles southeast of the intersection of
York Road and Quarry Road. The project area is downstream of the Quarry Road culvert.
Segment 8 is lacking a functional riparian buffer and horses have unrestricted access to the stream
along the majority of the reach from the adjacent pastures. The streambanks are trampled in areas.
The streambed is embedded with fine sediment and lacks riffle-pool morphology.
Observed conditions supported the visual assessment scores. The stream appears to be moderately
stable overall but has a deficient riparian buffer and lacks
in-stream habitat features. Temperature monitoring
Station 2 is located at the downstream end of Segment 8.
Station 2 results showed a high occurrence of moderate
thermal stress.
Restoration opportunities for Segment 8 are riparian
buffer restoration, livestock exclusion fencing,
streambank stabilization, and in-stream habitat
restoration. A combination of these restoration
opportunities can be integrated to maximize project
benefits.
Riparian buffer restoration would likely attenuate thermal impacts along this reach. Streambank
stabilization and in-stream restoration would provide improved physical habitat conditions and
mitgate the impacts of fine sediments by reducing erosion. Livestock exclusion fencing would help
prevent manure from entering the stream and prevent bank trampling.
Construction access is fair. Permitting requirements will vary depending on the selected project
approach. Securing land owner permission may be the most significant constraint given that all three
restoration opportunities will require a reduction in grazing area.
Mill Creek Habitat Restoration Plan
FXB Project No. PA1553-06-001

27

November 2006

A planning level construction cost to establish a 200 foot wide riparian buffer along the 1500 linear
feet of segment 8 is $37,500 or $25 per linear foot. A planning level construction cost for a
stabilization/in-stream restoration project is $150,000 or $100 per linear foot. A planning level cost
for livestock exclusion fencing is $15,000 or $5 per linear foot. The planning level construction cost
for an integrated project is $202,500 or $135 per linear foot.
Stream Segment 17 Restoration Plan
The project is located on Watson Creek upstream of the Mill Road culvert approximately 0.3 miles
southeast of the intersection of Route 202 and Mill Road.
Segment 17 runs through a significant riparianfloodplain-wetland complex bordered on the west edge
by single family homes. There is evidence of an historic
stone and timber dam and road infrastructure, although
there were no observed in-stream impoundments.
The stream is not in the center of the valley in the area
adjacent to the residences. Moderate to severe bank
erosion along the toe of the slope is evident. The
riparian-floodplain-wetland complex does not have a well
establish understory.
Streambed forms appear to be transitional as the stream is still actively evolving. There is visual
evidence that the stream segment is moving a significant gravel-cobble bedload. In-stream
restoration is not recommended at this time given that system-wide adjustments are still occurring.
Observed conditions supported the visual assessment scores. Temperature monitoring Station 3 is
located approximately 1.5 miles downstream of the project area. Station 3 results showed a high
occurrence of moderate thermal stress. It is unlikely that the project area is contributing to thermal
impacts given the presence of a mature canopy and its distance from the station.
Streambank stabilization and riparian enhancements are the restoration opportunities identified for
Segment 17. The establishment of an understory component to the riparian buffer would enhance
wildlife habitat. Streambank stabilization would reduce erosion. Preventing an over abundance of
fine bank sediments from impacting downstream trout habitat helps support cold water fisheries.
Construction access is challenging and will have to be through the residential properties. This may
also present challenges in securing landowner permission. Permitting requirements will vary
depending on the selected project approach.
A planning level construction cost for 500 linear feet of streambank stabilization is $37,500 or $75
per linear foot. The understory enhancement cost would largely be a volunteer effort with donated
plant materials.
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Stream Segment 19 Restoration Plan (including portions of Segment 11)
This project is located above and below the confluence
of Mill Creek and Watson Creek approximately 0.5 miles
southeast of the intersection of York Road and a private
road.
The project area includes the lower 500 feet of Segment
11 and the upper 1,000 feet of Segment 19. The
segments lack a forested riparian buffer. There are
significant areas of moderate bank erosion above and
below the confluence. There is existing livestock
exclusion fencing along the stream throughout the
project area.

Bank erosion along Segment 11 on Watson Creek

The streambed lacks riffle-pool morphology and appears
to be impacted by fine sediment. The abundance of
aquatic vegetation and algae in the stream indicated a
combination of thermal impacts and water quality
impairments. A low dam on Segment 19 may represent a
barrier to fish passage.
Observed conditions supported the visual assessment
scores. Temperature monitoring Station 3 is located
immediately upstream of the project limits on Watson
Creek. Station 4 is on Lahaska Creek immediately
Aquatic Vegetation along Segment 19 on Mill Creek
upstream of the confluence. Station 3 results showed a
high occurrence of moderate thermal stress, and Station 4 results showed a lower occurrence of
moderate thermal stress.
Restoration opportunities for Segments 11 and 19 are
fish barrier removal, riparian buffer restoration,
streambank stabilization, and in-stream habitat
restoration. A combination of these restoration
opportunities can be integrated to maximize project
benefits.
Riparian buffer restoration would help attenuate thermal
impacts along this stream reach. Streambank stabilization
and in-stream restoration would provide improved
physical habitat conditions and reduce the impacts of Low Dam on Segment 19 on Mill Creek
fine sediments by reducing bank erosion. The removal of the low dam would improve fish passage
conditions.
Construction access is good. Permitting requirements will vary depending on the selected project
approach. Securing land owner permission may be the most significant constraint given that the
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restoration opportunities will require removal and replacement of the existing livestock exclusion
fencing. Establishing a riparian buffer wide enough to provide water quality benefits would involve
relocating the fence further away from the stream.
A planning level construction cost to establish a 200 foot wide riparian buffer along the 1500 linear
feet project reach is $37,500 or $25 per linear foot. A planning level construction cost for a
stabilization/in-stream restoration project that includes removing the low dam is $150,000 or $100
per linear foot. A planning level cost for replacement livestock exclusion fencing is $15,000 or $5 per
linear foot. The planning level construction cost for an integrated project is $202,500 or $135 per
linear foot.

VII. Long-term Implementation
Completing the four proposed restoration activities and the grant funded Linquist Farm project over
the next 5 years will address the highest priority areas for in-stream restoration, bank stabilization,
buffer restoration, fish barrier removal, and livestock exclusion. The location of the projects,
especially Segments 8, 11, 14 (Linquist Farm), and 19 in relation to temperature monitoring Stations
2 and 3 which showed significant levels of thermal stress provides an opportunity for post project
evaluation.
The automated monitors can be re-deployed in the future, after restoration measures are installed to
document reductions in thermal stress. If land use and stream conditions have not changed
significantly, it would be logical to attribute the thermal stress reductions, at least in part, to the
restoration activities. Fish, macroinvertebrate, and water quality sampling could be completed before
and after project implementation to document improvements to water quality and habitat.
After the first round of projects is completed and improvements to cold water fisheries are
documented, a second round of restoration areas can be identified to complete over a five year
period. There are additional fish barriers and deficient buffers that were documented on Lahaska
Creek. The mainstem of Mill Creek could be reevaluated once the headwaters restoration efforts are
complete.
The land use policy reform and open space acquisition can be pursued through working with
municipalities and land owners. Alternatives to the seasonal discharge of treated effluent to Lahaska
Creek from the Buckingham Village Waste Water Treatment Plant can be explored.
The Mill Creek Habitat Restoration Plan provides a technically sound scientific foundation to
understanding the Mill Creek watershed as a cold water fishery for native trout. The combination of
riparian and in-stream restoration will improve and support temperate, water quality, and in-stream
habitat conditions for trout in specific locations. The implementation of the land use policy reform
and open space acquisition recommendations can promote preservation and protection of the
watershed which helps mitigate current and future impacts to cold water fish. The hope is that the
combination of these efforts will result in supporting a cold water fishery for current and future
generations to value and enjoy.
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Visual Assessment Scores
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Appendix C
Ordinance Matrices
-Ordinance Review Summary
-Riparian Buffer Ordinance Review Summary
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Ordinance Review Summary

Land Resouces Soils

Municipality

Location of recent Ordinances
and date enacted

Agricultural
Security Area
(acres)

Buckingham

SALDO enacted 12/29/03; Z.O. enacted
4/27/01, as amended 2/11/04

3,818

Wrightstown

Joint Municipal Zoning Ordinance,
Amend. 11/2002, SALDO 1991

Restrictions on Prime
Agricultural Soils

Land Resources - Steep Slopes

Control
Development on
Restrictive Soils

Percent Protected on
Percent Protected on
Percent Protected on
Slope 15-25%, % Natural Slope 25+%, % Natural
Slope 8-15%, %
Cover
Cover
Natural Cover

Class I,II,III > 20,000 square
feet No more then 20%, Class 100% OS on floodplain
IV >20,000 sq.ft. No more then
soils
50%

60%

Class I soils: 80% OS Class II
100% OS on floodplain
soils: 75% OS
soils
Class III soils: 70% OS

70%

85%

15-25% slopes, 75%
(areas larger than 3,000 sq.ft.)

26+% slopes, 85% (areas
larger than 3,000 sq.ft.)

Notes
Yellow block indicates no ordinance provision found
* County Planning Commission currently updating Act 167 Stormwater Management Plan for entire Neshaminy Creek Watershed. Will include water quality criteria.
Consistent
EIA Requirement
Floodplain
Floodplain Soils
Tree Protection
wetlands
Inconsistent

Buckingham
yes
yes
yes
yes
yes

Steep Slopes

yes - from 8% up

Writghtstown
yes
yes
yes
yes
yes

Riparian Buffer

yes -from 15%
up
yes - 2-zone
riparian buffer
no ordinance, but 50ft restriction ord.

wetland margins
Limestone Area

yes - prohibits construction
activity within 50 ft of wetland.
Restricts activities on specified
wetland transition areas
Carbonate Ordinance

no ordinance
no ordinance

Needs Further Analysis
Well-head Protection - Buckingham requires water impact analysis and compliance with carbonate geology restrictions.
Groundwater Recharge - noted in both ordinances under resource protection, but unclear as to standards and criteria
Hydric Soils - Not specifically regulated but Buckinham does prohibit construction within 50 of wetlands, which might include these soil
types. Wetland is defined as including three criteria, hydrology, hydric soils and hydorphytic vegetation.
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Land Resources - Woodlands and sensitive Areas

Mineral Resouces

Municipality

Percent Protected for Percent Protected for
Tree Protection
Open Space in
Open Space in Other
Ordinance
Sensitive Areas
Areas

Quarry Operations
Regulations Location

Buckingham

80% in all zones except P1
60%

Wrightstown

80% in zones JM, CM, CR- 50% in zones other than
1
JM, CM, CR-1

60% in P1, C-7 (Golf)
60%, VR-3 50%

Water Resouces - Water Supply

Water
Water
Low Density
Well Drilling Conservation
Conservation
Zoning Near
Ordinance
Ordinance
Devices
Supply
(Date enacted)

Yes--100% in TPZ

Extractive Operations-Article V
Section 405 G-13

Yes--Well
Ordinance
2003-06 Water Impact
Study Required

Yes--100% in TPZ

Quarry Regulations Article VII
Section 703
(ZO-2002)

Yes-Construction
Standards
(SALDO 1986)

Water Resouces - Wastewater

Municipality

Buckingham

Wrightstown

Wastewater Plan for
Municipalities

Wrightstown Twp. 201 Facility
Plan 1985

N.E. Phila. (M21) Secondary

Yes--Newtown
Area Joint
Municipal
Comprehensive
Plan

Yes - 12/92

Water Resouces - Water Quality

Wastewater Pre-treatment, includes
On-Lot Disposal
sewage treatment (plant and treatment
System Management or Watershed Location
level) All plants must also meet DEP
Education Programs
regulations

Buckingham Twp. Wastewater
Facilities Plan Revised
(October 25, 1993) & Furlong
Chalfont/New Britain Twp. Joint Sewerage
Area Wastewater Plan Update Authority (M11) Tertiary, Buckingham Twp. (M27)
(part of Buckingham) & Act 537
Tertiary
Update, Cold Spring Wastewater
System (1997)

Percent Protected for
Open Space for
Lake/Pond
/Watercourse

Percent Protected for
Open Space for
Lake/Pond/Watercourse
Margin (stream Protection
Area) (ft.)

OLDS Education Program

Neshaminy & Delaware
River South

100%

100% lake/pond (50ft.)

OLDS Management &
Education Program

Neshaminy & Delaware
River South

100% pond/lakes only

See Riparian Buffer Ordinance

Notes
Yellow block indicates no ordinance provision found
Neshaminy Creek Watershed Storm. Mgmt.Ord. 226 3/2005 & Delaware R. South Watershed Act 167 Storm. Mgmt. Ord. 225 3/2005 & Ord 232 & SALDO Section 516
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Water Resources - Water Quality

Municipality

Riparian Ordinance
(location and date Wellhead Protection
enacted)

Buckingham

A set distnace stated of
50 feet from any water
course may not be built
on or altered. However no
additional provisions

Wrightstown

Ord. # 2004-06
Riparian Buffer Overlay
Zone (7/9/04) two-zone
delineation

isolation distances
mentioned but no
ordinance/ program

Wetlands

Stormwater Management

Private Well
Testing
(Location For
Criteria)

Prevent Industrial
Contamination
through Code
Enforcement

yes- Appendix H of
SLDO - Water
Resources Impact
Study (for 1000 gpd
withdrawl or > 4
DU)

Yes

S & LD Article 10

Yes

Yes --SALDO 1991-- Section
517

Yes--Section 612Bailer tests-SALDO 1991

Land/Water Interfac

Erosion and
Stormwater Runoff
Stormwater
Sedimentation Control equals Pre & Post- Management Plans or
(Location of Criteria)
development
Criteria Location*

Significant Natural Features

Yes

S & LD Article 9 Section
9.23

100%

Yes

Neshaminy Creek S.Mgmt
Ord. #226(3/2005) and
Delaware River South SMP/
Ord. 232 and SLDO
Section 516

100%

Special Geologic Features

Municipality

Percent
Protected for
Open Space in
Wetland Areas

Percent
Protected for
Open Space in
Wetland
Margins (ft.)

Critical Wildlife
Habitat

Rare Plant
Communities

Geologic Features

Carbonate Geology Ordinance

Limit
Development in
Groundwater
Areas

Buckingham

100%

100% (50ft) and
restrictions on
specified transition
zones up to 150'

Watson Creek,
Paunacussing Creek

Paunacussing
Creek

Buckingham Mountain,
Watson Creek,
Paunacussing Creek

Yes--The Township Limestone
Ordinance--Article 31 Section 3100
B10 & SALDO Article 9 Section 9.38

Yes--Comp. Plan

Wrightstown

100%

Neshaminy Palisades

Yes--Zoning Ord. 1996

Notes
Yellow block indicates no ordinance provision found
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Special Protection
Requirements

Setbacks from the Delaware
Division of the PA Canal
Article IX 903.B.12
(Joint
ZO)

Riparian Buffer Ordinance Review Summary

Mill Creek Watershed
Riparian Buffer Ordinance Review Summary

Riparian Buffer Zones

Municipality

Riparian Ordinance (location
and date enacted)

Zone delineation

Zone 1(ft.)

Permitted Uses

Zone 2 (ft.)

Permitted Uses

Buckingham

Wrightstown

Ord. No. 2004-06 Riparian
Buffer Overlay Zone

Source: Bucks County Planning Commission, 2005

two zone delineation

begin at the edge of the stream
channel min. 25ft measured
horizontally on a line
perpendicular to top of bank

1

pruning and removal of diseased
vegetation, unpaved trails, fishing
areas, natural resource
begin at outer edge of
preserves, agricultural practices, zone 1 min. width 25ft
maintenances, solar access
window, dredging or grading,

reconstruction of
nonconforming building, all
uses permitted in zone 1

2/23/2007

Mill Creek Watershed
Riparian Buffer Ordinance Review Summary

Riparian Buffer Zone Protection

Municipality

Suggested Uses and
Buffers

Headwater Areas
Protection

Is there a Fixed Stream Is There Variable Stream
Width Buffer Mentioned?
Buffer Mentioned?

50 feet from any
watercourse

Buckingham

Wrightstown

Stewardship of Riparian Area

mentioned as a
purposes to protect
and preserve

Source: Bucks County Planning Commission, 2005

25 ft in Zone 1 and 50 ft
in Zone 2 with
exceptions for steep
lsopes and floodplain

Is there an expanded buffer
around trout protection
areas?

Management Plan

Revegetation
Requirements

yes

Yes, width expands
contingent upon naturall
features such as steep
slope and floodplain

2

Yes

2/23/2007

Appendix D
Sample Ordinances
-Stream Corridor Protection Ordinance, Horsham Township
-Montgomery County Model Riparian Corridor Conservation District
-Bucks County Performance Zoning Model Ordinance (excerpt)
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Stream Corridor Protection Ordinance, Horsham Township

Stream Corridor Protection Ordinance
Horsham Township, Montgomery County
ARTICLE V: PERFORMANCE STANDARDS
Section 521: Environmental Resource Protection
E. Riparian Corridor Preservation.
1.

Establishment. The establishment of the Riparian Corridor Conservation District
(RCCD) applies to The Stream Valley Network, Figure 5, identified in the
Horsham Township Open Space Plan of 1995, including all tributaries, perennial
and intermittent streams leading to those streams shown in Figure 5, and including
all lakes and ponds.

2.

A residential lot legally in existence as of the effective date of this ordinance, may
expand the area of the principal building on the lot by not more than 25% of the
ground floor area of the principal building on the property as of the effective date
of this ordinance without the provisions of the RCCD being applicable.

3.

Measurement of the RCCD boundary shall extend a minimum of 75 feet from
each defined edge of an identified watercourse or surface water body at the top of
the bank, or shall equal the extent of the 100 year floodplain, whichever is greater.
The District will consist of two distinct zones designated as:
a.

Zone One: This zone will begin at each edge of an identified waterway
(which can include wetlands and intermittent watercourses) and occupy a
minimum width of 25 feet measured horizontally on a line perpendicular
to the top of bank. The width of Zone One may be required to extend
beyond the minimum 25 feet depending upon existing topography,
woodlands, and other natural conditions.
Where steep slopes (in excess of 25 percent) are located within 25 feet of a
Township designated watercourse, Zone One shall extend the entire
distance of this sloped area. If the distance of this sloped area is greater
than 75 feet, there will be no requirement for the establishment of Zone
Two. If the distance is less than 75 feet, the width of Zone Two will be
adjusted so that the total corridor width (Zone One and Zone Two) will be
75 feet maximum.

b.

Zone Two: This zone will begin at the outer edge of Zone One and occupy
a minimum width of 50 feet in addition to Zone One, unless modified
herein.

c.

Where the 100-year floodplain extends greater than 75 feet from the
waterway, Zone One shall remain a minimum of 25 feet wide, and Zone

Two shall extend from the outer edge of Zone One to the outer edge of the
100year floodplain.
d.

4.

Width Determination: The developer, applicant, property owner or
designated representative shall be responsible for the initial width
determination of the riparian corridor and identifying this area on any plan
that is submitted to the Township for subdivision, land development, or
other improvements that require plan submissions or permits. This
determination shall be subject to review by the Township Engineer.

Uses Permitted in the RCCD. The following uses are permitted, either by right or
as a conditional use in the RCCD.
a.

Zone One
i.

Uses Permitted by Right. Open space uses that are primarily
passive in character shall be permitted to extend into the area
defined as Zone One, including:
(1)
(2)
(3)
(4)

ii.

Uses permitted by Conditional Use
(1)
(2)

b.

Wildlife sanctuaries, nature preserves, forest preserves,
fishing areas, passive areas of public and private parklands,
and reforestation.
Streambank stabilization.
Corridor crossings by livestock.
Property owners are permitted to remove trees as part of
normal property maintenance so long as not more than
1,000 square feet of lot area is disturbed.

Corridor crossings of recreational trails, roads, railroads,
centralized sewer and/or water lines, and public utility
transmission lines..
Selective cutting of extremely high economic value trees
when part of a forestry operation..

Zone Two
i.

Uses Permitted By Right. The following uses, which are primarily
passive in character, shall be permitted by right to extend into the
area defined as Zone Two:
(1)

Open space uses including wildlife sanctuaries, nature
preserves, forest preserves, passive areas of public and
private parklands, and recreational trails conducted in

(2)
(3)

(4)

(5)
(6)

ii.

Uses Permitted by Conditional Use
(1)
(2)
(3)
(4)
(5)

(6)

5.

compliance with methods prescribed by Chapter 102
(Erosion Control) of Title 25 of the Pennsylvania
Administrative Code.
Reforestation.
Minimum required front, side, and rear yards on private
lots, provided that no yard may extend into Zone Two more
than half the distance between the outer boundaries of Zone
One and Zone Two.
Agricultural uses existing at the time of adoption of this
ordinance, so long as they are conducted in compliance
with methods prescribed by Chapter 102 (Erosion Control)
of Title 25 of the Pennsylvania Administrative Code.
Corridor crossings by livestock.
Property owners are permitted to remove trees as part of
normal property maintenance so long as not more than
1,000 square feet of lot area is disturbed. ii. Uses Permitted
by Conditional Use

New agricultural uses in compliance with methods
prescribed by Chapter 102.4(b) of Title 25 of the
Pennsylvania Administrative Code.
Corridor crossings of roads, railroads, centralized sewer
and/or water lines, and public utility transmission lines..
Centralized sewer and/or water lines and public utility
transmission lines running along the corridor. These lines
shall be located as far from Zone One as practical.
Selective cutting of trees when part of a forestry operation..
Passive use areas such as camps, campgrounds, picnic
areas,' and golf courses. Active recreation areas such as
ballfields, playgrounds, and courts provided these uses are
designed in a manner that will not permit concentrated
flow.
Naturalized stormwater basins.. The entire basin shall be
located a minimum of 50 feet from the defined edge of
identified watercourses.

Uses Specifically Prohibited in the RCCD
a.

Any use or activity not authorized by Section 521 of this Ordinance shall
be prohibited within the RCCD. By way of example, the following
activities and facilities are specifically prohibited:

b.

Clear-cutting of trees and other vegetation.

6.

c.

Removal of trees in excess of selective cutting, except where such removal
is necessary as a means to eliminate dead, diseased, or hazardous tree
stands that jeopardize public safety or as part of a Township approved
reforestation project.

d.

Removal or disturbance of vegetation in a manner that is inconsistent with
erosion control and corridor protection.

e.

Storage of any hazardous or noxious materials.

f.

Use of fertilizers, pesticides, herbicides, and/or other chemicals in excess
of prescribed industry standards or the recommendations of the
Montgomery County Conservation District.

g.

Roads or driveways, except where permitted as corridor crossings herein.

h.

Motor or wheeled vehicle traffic in any area not designated to
accommodate adequately the type and volume.

i.

Parking lots.

j.

Any type of permanent structure, including fences, except structures
needed for a use permitted herein.

k.

Subsurface sewage disposal areas.

l.

Sod Fanning.

m.

Top soil removal.

Inspection of Riparian Corridor Conservation District
a.

b.

Lands within or adjacent to an identified Riparian Corridor Conservation
District shall be inspected by the Township Engineer when:
i.

A subdivision or land development plan is submitted.

ii.

A building permit is requested.

iii.

A zoning permit is requested.

iv.

A change or resumption of a nonconforming use is proposed.

The district may also be inspected periodically by the Township

representatives for compliance with an approved restoration plan,
excessive or potentially problematic erosion, hazardous trees, or at any
time when the presence of an unauthorized activity or structure is brought
to the attention of Township officials.
7.

Management of the Riparian Corridor District
a.

Corridor Management Plan. Within any Township identified corridor area,
no construction, development, use, activity, or encroachment in connection
with a subdivision or land development shall be permitted unless the
effects of such development are accompanied by implementation of an
approved Corridor Management Plan.

b.

The developer, applicant or property owner shall submit to the Township
Engineer, a Corridor Management Plan prepared by a landscape architect,
engineer, or other qualified professional, which fully evaluates the effects
of any proposed uses on the Riparian Corridor Conservation District when
subdivision or land development is proposed for a property. The Corridor
Management Plan shall identify the existing conditions (vegetation, 100year floodplain, soils, slopes, etc.), all proposed activities, and all proposed
management techniques, including any measures necessary to offset
disturbances to the Riparian Corridor Conservation District. The plan shall
be approved by Township Council as part of the subdivision and land
development process.

c.

Vegetation Selection. To function properly, dominant vegetation proposed
to be planted in the Corridor Management Plan shall be selected from a list
of plants most suited to the riparian corridor. Plants not included on the
lists may be permitted when evidence is provided from qualified sources
certifying their suitability.
i.

In Zone One, dominant vegetation shall be composed of a variety
of native riparian tree and shrub species and appropriate plantings
necessary for streambank stabilization.

ii.

In Zone Two, dominant vegetation shall be composed of riparian
trees and shrubs, with an emphasis on native species and
appropriate plantings necessary to stabilize the soil.

iii.

Disturbed areas shall be revegetated with riparian corridor plants,
in compliance with an approved Corridor Management Plan.

iv.

Areas that cannot be revegetated shall be restored in compliance
with an approved Corridor Management Plan.

8.

The disturbance standards described in this section shall apply to all uses and
activities established after the effective date of this Ordinance, provided that
residential accessory uses will be permitted in the RCCD on residential lots in
existence as of the effective date of this Ordinance.

Montgomery County Model Riparian Corridor Conservation District

MODEL ORDINANCE
RIPARIAN CORRIDOR CONSERVATION DISTRICT
Section 1. Legislative Intent.
In expansion of the Declaration of Legislative Intent and Statement
of Community Development Objectives found in Sections 101 and
102 of Article I of this ordinance, it is the intent of this article to
provide reasonable controls governing the conservation,
management, disturbance, and restoration, of riparian corridors
under authority of Article I, Section 27 of the Pennsylvania
Constitution, Act 247 the Municipalities Planning Code as
amended, and other Commonwealth and federal statutes, in
conformance with the goals of the Comprehensive Plan, Open
Space and Environmental Resource Protection Plan, and the
following objectives:
1.1

Improve surface water quality by reducing the amount
of nutrients, sediment, organic matter, pesticides, and
other harmful substances that reach watercourses,
wetlands, subsurface, and surface water bodies by
using scientifically-proven processes including
filtration, deposition, absorption, adsorption, plant
uptake, and denitrification, and by improving
infiltration, encouraging sheet flow, and stabilizing
concentrated flows.

1.2

Improve and maintain the safety, reliability, and
adequacy of the water supply for domestic,
agricultural, commercial, industrial, and recreational
uses along with sustaining diverse populations of
aquatic flora and fauna.

1.3

Preserve and protect areas that intercept surface water
runoff, wastewater, subsurface flow, and/or deep
groundwater flows from upland sources and function
to remove or buffer the effects of associated nutrients,
sediment, organic matter, pesticides, or other
pollutants prior to entry into surface waters, as well as
provide wildlife habitat, moderate water temperature
in surface waters, attenuate flood flow, and provide
opportunities for passive recreation.

1.4

Regulate the land use, siting, and engineering of all
development to be consistent with the intent and
objectives of this ordinance and the best-accepted
conservation practices, and to work within the
carrying capacity of existing natural resources.
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The legislative intent section
provides the rationale for the
regulation, including the
applicable power to do so. This
will demonstrate that the
regulation is reasonable and
related to a defensible public
purpose. The authority to
protect riparian corridors is
contained within the
Pennsylvania Constitution and
the MPC (Secs 301b, 603b5,
603d, 604(1), and 605(2)).
The intent section also
recognizes the scientificallyproven and published benefits
of riparian corridors.

The Commonwealth of
Pennsylvania has invested over
a billion dollars in water
quality protection over the last
two decades. Protection of
riparian corridors helps to
advance this large public
investment.

The majority of land within a
watershed is drained by the
smaller 1st and 2nd order
streams. Therefore, regulation
of riparian corridors must focus
upon all streams within a
watershed and not just the
larger more apparent creeks
and rivers.

1.5

Assist in the implementation of pertinent state laws
concerning erosion and sediment control practices,
specifically Erosion Control, of the Pennsylvania
Clean Streams Law, Act 394, P.L. 1987, Chapter 102
of the Administrative Code (as amended October 10,
1980 Act 157 P.L.), Title 25, and any subsequent
amendments thereto, as administered by the
Pennsylvania Department of Environmental Protection
and the Montgomery County Conservation District.

There are other laws of the
Commonwealth that this
ordinance complements which
should be referenced.

1.6

Conserve natural features important to land or water
resources such as headwater areas, groundwater
recharge zones, floodway, floodplain, springs,
streams, wetlands, woodlands, prime wildlife habitats,
and other features that provide recreational value or
contain natural amenities whether on developed or
undeveloped land.

Depending on a municipality's
goals for corridor preservation,
recreational opportunities may
exist and should be mentioned
as part of the regulations intent.

1.7

Work with floodplain, steep slope, and other
requirements that regulate environmentally sensitive
areas to minimize hazards to life, property, and
riparian features.

The ordinance should reference
other existing municipal
regulations regarding natural
resource preservation.

1.8

Recognize that natural features contribute to the
welfare and quality of life of the [Municipal] residents.

1.9

Conserve natural, scenic, and recreation areas within
and adjacent to riparian areas for the community's
benefit.

Section 2. Application an Width Determination of the
District
2.1

Application. The Riparian Corridor Conservation
District is an overlay district that applies to the
streams, wetlands, and waterbodies, and the land
adjacent to them, as specified in the following table:

Surface Water Feature

Minimum Corridor Width

A. Perennial Streams:
All perennial streams
identified in the Soil Survey1.
(Perennial streams are shown
as solid lines on the Soil
Survey maps.)

Zone 1: Minimum width of 25 feet
from each defined edge of the
watercourse at bank full flow,
measured perpendicular to the edge
of the watercourse.
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Scientific research has
demonstrated that the benefits
of riparian corridors are
maximized when they extend at
least 75 feet from the
streambank.
Zone one should be a minimum
of 25 feet from the streambank
and consist of undisturbed
forest and vegetation in order to
stabilize the streambank, shade
the stream, and provide food for
aquatic organisms.

Surface Water Feature

B. Intermittent Streams:
Intermittent streams identified in
the Soil Survey1 or any stream
otherwise identified on the
applicant’s plan that have an
upstream drainage area of 75
acres or more2. (Intermittent
streams are shown as dotted and
dashed lines on the Soil Survey
maps.)

C. Other Streams:
All other streams with an
upstream drainage area of less
than 75 acres2, including
intermittent streams identified in
the Soil Survey1.

D. Wetlands and
Waterbodies
Wetlands not located along a
stream, and waterbodies, where
the wetland and/or waterbody is
greater than 10,000 square feet
in area.

Minimum Corridor Width
Zone 2: Minimum width of 50
feet from the outer edge of Zone
1, measured perpendicular to the
edge of Zone 1, or equal to the
extent of the 100-year
floodplain3, or 25 feet beyond
the outer edge of a wetland
along the stream, whichever is
greater. (Total minimum width
of Zones 1 & 2 = 150 feet plus
the width of the stream.)
Zone 1: Minimum width of 25
feet from each defined edge of
the watercourse at bank full
flow, measured perpendicular
to the edge of the watercourse.
Zone 2: Minimum width of 50
feet from the outer edge of Zone
1, measured perpendicular to the
edge of Zone 1, or equal to the
extent of the 100-year
floodplain3, or 25 feet beyond
the outer edge of a wetland
along the stream, whichever is
greater. (Total minimum width
of Zones 1 & 2 = 150 feet plus
the width of the stream.)
Zone 1: Minimum width of 25
feet from the centerline of the
watercourse, measured
perpendicular to the centerline of
the watercourse, or equal to the
extent of the 100-year
floodplain3, or 25 feet beyond
the outer edge of a wetland
along the stream, whichever is
greater. (Total minimum width
of 50 feet).
Zone 2: Does not apply.
Zone 1: Minimum width of 25
feet from the outer edge of the
wetland or waterbody, measured
perpendicular to the edge. For
wetlands located at the edge of a
waterbody, the measurement
shall be made from the outer
edge of the wetland.
Zone 2: Does not apply.
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Zone Two is the Αouter edge≅
of the corridor and allows for
infiltration of runoff, filtration
of sediment and nutrients, and
nutrient uptake by plants.

The following notes should
accompany the chart:

1

Soil Survey shall mean the most
recent edition of he Soil Survey of
Montgomery County.
2
Upstream drainage area shall be
measured from the where the
stream exits the applicant’s site.
3
100-year floodplain is identified
on the Flood Insurance rate Map
(FIRM) prepared by FEMA, or as
calculated by the applicant where
FEMA data does not apply.

Steep slopes are often found
adjacent to waterways and may

2.2

Zone Designation Adjustments for Steep Slopes.
Where steep slopes in excess of 25 percent are located
within 75 feet of a stream identified in 2.1, A or B,
above, the area of steep slopes shall be designated as
Zone One consistent with the following:
A. If the extent of the steeply sloped area is more
than 75 feet, the Zone 1 designation shall extend
to 75-feet or to the full extent of the steeply sloped
area within the corridor if Zone 1 extends greater
than 75 feet as may be required in Section 2.1.C.
Zone 2 shall not be required except as may be
required in 2.1, A or B for floodplains.
B. If the extent of the steeply sloped area is less than
75 feet, the Zone 1 designation shall extend to the
limit of the steeply sloped area, and the width of
Zone Two shall be adjusted so that the total
corridor width (Zone 1 plus Zone 2) will be that
required in 2.1 A, B, or C.

2.3

Identification and Width Determination.
The applicant shall be responsible for the following:
A. Identifying the watercourses, wetlands, and/or
waterbodies on and abutting the applicant’s site,
and locating these features accurately on the
applicant’s plans.
B. Initial width determination of the riparian
corridor(s) in compliance with Section 2.1, herein,
and for identifying these areas on any plan that is
submitted for subdivision, land development, or
other improvements that require plan submissions
or permits. The initial determination(s) shall be
subject to review and approval by the [Municipal]
Planning Commission, with the advice of the
[Municipal] Engineer.

Section 3. Uses Permitted in the Riparian Corridor
Conservation District
The following uses are permitted by right in the Riparian Corridor
Conservation District in compliance with the requirements of this
Article:
3.1

Zones One and Two: At least half of any required
yard setback area, for any individual lot, must be
entirely outside of the Riparian Corridor Conservation
District.
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reduce the infiltration and
filtering benefits of the buffer.
Providing a Zone 1 designation
to the steeply sloped areas will
afford greater protection for
existing vegetation. Maintaining
vegetation on steep slopes is
especially critical for reducing
erosion and sedimentation.

This ordinance requires the
applicant to designate the
riparian corridor on the
subdivision or land
development plan. This
requirement is similar to the
way wetlands and floodplains
are designated.

The uses permitted within each
zone are directly related to the
specific benefits the zone
provides and should be tailored
to the community’s goals.
To ensure usable yard area is
provided, at least half of all
yard setbacks shall be outside
the riparian corridor.
For Zone One to function
properly it should remain

3.2

Zone One:
A. Open space uses that are primarily passive in
character shall be permitted to extend into the area
defined as Zone One, including:

relatively undisturbed.
Therefore, the by-right uses are
generally passive and allow for
the implementation of
streambank stabilization
techniques to minimize erosion.

1. Wildlife sanctuaries, nature preserves, forest
preserves, fishing areas, passive areas of
public and private parklands, and
reforestation.
2. Streambank stabilization.
B. Forestry operations approved by the Montgomery
County Conservation District.
C. Corridor crossings:
1. Agricultural crossings by farm vehicles and
livestock.
2. Driveways serving one or two single-family
detached dwelling units, provided the
mitigation requirements of Section 7.2 are
satisfied. The corridor crossing standards of
Section 8 should be considered during design
of the driveway.
3. Driveways serving more than two singlefamily detached dwelling units, or roadways,
recreational trails, railroads, and utilities,
provided the mitigation requirements of
Section 7.2 and the corridor crossing design
standards of Section 8 are satisfied.
3.2

Zone Two
A. Open space uses including wildlife sanctuaries,
nature preserves, forest preserves, passive areas of
public and private parklands, recreational trails,
and reforestation.
B. Agricultural uses conducted in compliance with
methods prescribed in the Department of
Environmental Protection’s Erosion and Sediment
Pollution Control Manual, March 2000, as
amended.
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To sustain and encourage
agricultural operations,
crossings for farm vehicles and
livestock are permitted by-right.
Invariably, driveways, roads,
and other types of corridor
crossings will be required and
are permitted by-right provided
specific mitigation and design
standards are satisfied.

The main purpose of Zone Two
is to impede the flow of runoff,
allowing increased infiltration
to filter out nutrients for uptake
by plants.
Existing agricultural uses
should be allowed to continue,
as long as best-management
practices are implemented.

C. Corridor crossings:
1. Agricultural crossings by farm vehicles and
livestock.
2. Driveways serving one or two single-family
detached dwelling units, provided the
mitigation requirements of Section 7.2 are
satisfied. The corridor crossing standards of
Section 8 should be considered during design
of the driveway.
3. Driveways serving more than two singlefamily detached dwelling units, or roadways,
recreational trails, railroads, and utilities,
provided the mitigation requirements of
Section 7.2 and the corridor crossing design
standards of Section 8 are satisfied.
E. Residential accessory structures having an area
equal to or less than 225 square feet.
F. Forestry operations approved by the Montgomery
County Conservation District.
G. Passive use areas such as camps, campgrounds,
picnic areas, and golf courses. Active recreation
areas such as ballfields, playgrounds, and courts
provided these uses are designed in a manner that
will not permit concentrated flow of stormwater
runoff.

The standards for accessory
structures should be tailored to
be consistent with existing
municipal regulation.
The main purpose of Zone Two
is to slow runoff. Therefore,
concentrated runoff flow should
be prevented. This may be
particularly important if
impervious surface is
introduced into Zone Two.

H. Centralized sewer and/or water lines and public
utility transmission lines running along the
corridor. When proposed as part of a subdivision
or land development, the mitigation requirements
of Section 8.2 shall be satisfied. In all cases, these
lines shall be located as far from Zone One as
practical.
Section 4. Uses Specifically Prohibited in the Riparian
Corridor District
Any use or activity not authorized within Section 3, herein, shall be
prohibited within the Riparian Corridor Conservation District and
the following activities and facilities are specifically prohibited:
4.1

Clearing of all existing vegetation, except where
such clearing is necessary to prepare land for a use
permitted under Section 3.1, herein, and where the
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Denudation of the buffer area is
prohibited unless it is done to
allow for construction of a
permitted use, such as a utility
crossing, provided the uses are
constructed and revegetated
di
di

effects of these actions are mitigated by reestablishment of vegetation, as specified under
Section 8.1, herein.
4.2

Storage of any hazardous or noxious materials.

4.3

Use of fertilizers, pesticides, herbicides, and/or other
chemicals in excess of prescribed industry standards
or the recommendations of the Montgomery County
Conservation District.

4.4

Roads or driveways, except where permitted as
corridor crossings in compliance with Section 3,
herein.

4.5

Motor or wheeled vehicle traffic in any area not
designed to accommodate adequately the type and
volume.

4.6

Parking lots.

4.7

Any type of permanent structure, including fences,
except structures needed for a use permitted in
Section 3, herein.

4.8

Subsurface sewage disposal areas.

4.9

Sod farming.

4.10

Stormwater basins, including necessary berms and
outfall facilities.

Section 5. Nonconforming Structures and Uses in the
Riparian Forest Corridor District
Nonconforming structures and uses of land within the Riparian
Corridor Conservation Overlay District shall be regulated under the
provisions of Article VII, Nonconforming Status, herein, except
that the one-year time frame for discontinuance shall not apply to
agricultural uses which are following prescribed Best Management
Practices for crop rotation.
Section 6. Boundary Interpretation and Appeals Procedure
6.1

When an applicant disputes the Zone 1 and/or 2
boundaries of the Riparian Corridor or the defined
edge of a watercourse, surface water body, or wetland,
the applicant shall submit evidence to the
[Municipality] that shows the applicant’s proposed
boundary, and provides justification for the proposed
boundary change.
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according to ordinance
specifications.

The ordinance should
specifically prohibit uses that
may inevitably lead to erosion,
sedimentation, pollution, and
general disturbance of the
corridor, which may not be
reasonably mitigated. Once
again, this section should be
modified to meet the goals of
the municipality.

Structures and uses that legally
exist prior to adoption of this
ordinance, which will no longer
be permitted, are considered
nonconforming. It is important
to recognize these instances,
regulate their expansion, and
determine abandonment.
There may be disputes about the
extent of the corridor on
specific properties. This section
provides the applicant with the
opportunity to justify a change
in the boundary location.

boundary change.
6.2

6.3

The [Municipal] Engineer, and/or other advisors
selected by the [Governing Body] shall evaluate all
material submitted and provide a written
determination within 45 days to the [Governing
Body], [Municipal] Planning Commission, and
landowner or applicant.
Any party aggrieved by any such determination or
other decision or determination under this section may
appeal to the Zoning Hearing Board under the
provisions of [existing Zoning Hearing Board Article]
of this ordinance. The party contesting the location of
the district boundary shall have the burden of proof in
case of any such appeal.

Section 7. Inspection of Riparian Corridor Conservation
District
7.1

Similar to other zoning appeals,
further disputes should be
handled by the zoning hearing
board.

Once lands start being
preserved, and a contiguous
system of lands begin to form,
some degree of regular
inspection will be necessary.
The inspection will determine
landowner compliance with the
ordinance provisions.

Lands within or adjacent to an identified Riparian
Corridor Conservation Overlay District will be
inspected by the [Municipal] Code Enforcement
Officer when:
A. A subdivision or land development plan is
submitted.
B. A building permit is requested.
C. A change or resumption of nonconforming use is
proposed.

7.2

The district may also be inspected periodically by the
Code Enforcement Officer and/or other representatives
designated by the [Governing Body] for compliance
with an approved restoration plan, excessive or
potentially problematic erosion, hazardous trees, or at
any time when the presence of, or possibility of, an
unauthorized activity or structure is brought to the
attention of [Municipal] officials.

Section 8. Management of the Riparian Corridor District
8.1

Riparian Corridor Planting. Re-establishment of forest
cover and woodland habitat shall be required
consistent with the requirements of the landscape
regulation within the [Municipal] Subdivision and
Land Development Ordinance.
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Vegetation is one of the key
ingredients to a healthy and
useful corridor. Therefore, to
encourage and aid in the
establishment of the riparian
corridor, specific riparian
plantings should be required as
part of the site's general
landscaping.
When development encroaches
upon the riparian corridor, the
function of the corridor is
compromised and mitigation
will be required.

8.2

Mitigation Measures. Uses permitted in Section 3
involving corridor crossings or other encroachment
within the riparian corridor shall be mitigated by
increasing the width of the corridor as replacement for
the area lost due to the encroachment or disturbance,
so that the total corridor area (land area within Zone
One and Zone Two) for each applicable side of the
stream or watercourse is equal to that required by
Section 2.1.
Corridor area is the product of the corridor width
required by Section 2.1 and the total length for each
applicable side of the stream or watercourse for
which a riparian corridor is being established.
Perimeter shall be used in place of length for
determining wetland buffer area. The increased
width shall be spread throughout the corridor to the
maximum extent possible. For stream and
watercourses, the increased width shall be applied
along the length of the stream in blocks of 1,000 feet
or more, or the full length of the corridor on the
affected property, whichever is less.

Section 9. Corridor Crossings Standards
9.1.
Corridor Crossing Criteria. All corridor crossings
permitted under Sections 3.1 or 3.2, herein, shall
incorporate, as required, the following design
standards.
A. The width of the right-of way should not be
greater than the minimum right-of-way width
required by the [Municipal] Subdivision and
Land Development Ordinance.
B. Crossings should be designed to cross the
riparian corridor at direct right angles to the
greatest extent possible in order to minimize
disturbance of the corridor.
C. Corridor crossings should be separated by a
minimum of 1,000 feet of buffer length.
D. Bridges should be used in place of culverts when
crossings would require a 72-inch or greater
diameter pipe. When culverts are installed they
should consist of slab, arch, or box culverts and
not corrugated metal pipe. Culverts should also be
designed to retain the natural channel bottom to
ensure the passage of water during low flow or
dry weather periods.
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A "buffer averaging" approach
adds width to portions of the
buffer to offset reductions in
width due to corridor crossings
or other types of disturbance.

While the need for corridor
crossings is inevitable, the
number and design of these
crossings should be controlled
in order to protect the integrity
and functionality of the riparian
corridor to the greatest extent
possible.

Section 10. Use of Technical Terminology
Technical terminology used in this article shall be interpreted to
have the meanings used by recognized sources and experts in the
fields of forestry, woodland or meadow management, streambank
protection, wetlands management, erosion and sedimentation
control, or other relevant fields.

Model Landscape Standards for Subdivision and Land
Development Ordinance:
A. Purpose & Application
In areas within the Riparian Corridor Conservation District as
defined in Section ### of the [Municipal] Zoning Ordinance,
the edge of water features and stream corridors should be in
forest cover to further the ecological and environmental
benefits, as stated in the Riparian Corridor Conservation
Overlay District (RCC). To promote re-establishment of forest
cover and woodland habitat, new tree plantings shall be
implemented in Zone One wherever existing trees do not meet
the minimum tree planting requirements.
B. Planting Requirements
1. New trees shall be planted at a minimum rate of 15 feet on
center or one tree per 225 square feet in staggered rows or
an equivalent informal arrangement within the area defined
as Zone One by the RCC.
2. New trees shall be a variety of sizes ranging from a
minimum 4 to 5 foot branched whip to an approximate 1
1/2 " balled and burlapped planting stock.
3. New tree plantings shall be composed of native tree
species.
4. Tree plantings shall be located along the streambank to
provide shade for the stream, soil erosion control and
stormwater benefits, according to accepted streambank
restoration practices.
5. Existing trees within Zone One shall be preserved and
retained. Existing tree cover should be surveyed and
inventoried to assess the need for any new plantings.
Existing tree species included on the noxious/invasive
plant species list, Appendix C, may be removed where
conditions warrant.
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Integration of the Riparian
Corridor Conservation Overlay
District into the municipal
zoning ordinance should be
complemented by the adoption
of specific landscape standards
within the municipal
subdivision and land
development ordinance.

The required plantings will help
to enhance or re-establish a
vegetated riparian buffer,
maximizing water quality
benefits.
Plantings installed as part of
the subdivision and land
development process will
provide visual cues to future
property owners by providing a
distinction between the riparian
corridor and the remaining lot
area.
If the riparian corridor is to be
ultimately managed by
numerous private owners, the
municipality should provide or
arrange for continued
education of property owners
regarding the benefits of
riparian corridors and proper
management and stewardship.

Bucks County Performance Zoning Model Ordinance (excerpt)

