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INTRODUCTION

The following PRP is an updated version of the original Stroud Township PRP last revised
7/15/19. It has been augmented with additional projects and more detailed mapping.

Based on the 2020 Census conducted by the U.S. Census Bureau, 15.93 Square Miles of Stroud
Township lies within an urbanized area (UA). The Pennsylvania Department of Environmental
Protection advised the Township that stormwater discharges from the Municipal Separate Storm
Sewer System (MS4) within the urbanized area are regulated under the U.S. Environmental
Protection Agency’s (EPA) regulations in 40 CFR Section 122.32(a)(1) and require coverage
under a National Pollutant Discharge Elimination System (NPDES) permit. Since the majority of
the streams in the Township are special protection waters (High Quality Value), an individual
NPDES permit is required.

Utilizing the 2024 Water Quality Integrated Report, it has been determined that stormwater runoff
from the urbanized area is contributing to the impairment of nine (9) streams in Stroud Township.
Three streams, including Sambo Creek, Flagler Run, and Little Pocono Creek are identified as
being impaired due to siltation. One stream, an unnamed tributary to the Brodhead Creek, is
impaired for Total Suspended Solids and Organic Enrichment due to a treatment plant. The
Pocono Creek, Big Meadow Run, McMichael Creek, and Brodhead Creek are listed as impaired
due to pathogens. The Delaware River does not flow through Stroud Township but is included on
the Stroud Township list as an impaired downstream water with an impairment due to Mercury.

The Pollution Reduction Plan (PRP) focuses on the four streams with sediment impairments. The
goal of the plan is to develop Best Management Practices (BMP’s) to achieve a 10% minimum
reduction in sediment loading of these impaired streams. The reductions are to be achieved in
each watershed planning area through the implementation of Best Managements Practices, or
within 1 mile of the planning area in the same HUC 12 watershed. Pollutant load reductions must
be achieved within 5 years of the issuance of the NPDES permit. Each of the four (4) streams
impaired due to sediment are addressed in separate sections in this report. Several BMP options to
achieve the required pollutant load reductions have been identified in each of the four impaired
watershed areas. Final selection of BMP’s will take place after additional field inspection, soils
testing and/or negotiations with private property owners, when necessary, have taken place.
Additional discussion regarding potential BMP’s is included in the narrative for the individual
drainage areas, below.

The Township has acquired lands along the Brodhead Creek and McMichael’s Creek for the
enjoyment of the residents and the public and is committed to preservation of the high-quality
streams in the Township. The Townships approach in achieving the pollutant load reductions will
be to try to treat the problem at its source(s) and to add supplemental BMP’s where necessary. As
part of this approach, the township has purchased a street sweeper and been conducting street
sweeping to remove sediment from the MS4. This approach requires careful examination of the
contributory drainage areas to each of the streams to identify problem areas and sources of
pollution.

Water quality specialists with the PADEP Bureau of Clean Water were consulted and sampling
data was reviewed to get a better understanding of the reason for the classification of the streams



as “impaired”. This knowledge is important to determine how the Township should focus its
efforts. A copy of the sampling reports used in the classification of the streams as “impaired” is
included in Appendix G.

The Township will work with the Monroe County Conservation District and PADEP regarding
stabilization of earth disturbances on private properties that may be contributing to sediment loads
in the streams. Township Ordinances will also be reviewed to determine if there are any
violations of the Township Ordinances relating to land use, for which enforcement may have an
impact regarding site stabilization and sediment reduction.

PUBLIC PARTICIPATION

The PRP was made available to the public for review and comment as required by PADEP. Public
notice of the PRP was published in the Pocono Record on September __, 2024. A copy of the
notice is included in Appendix A of this plan. The public notice was also posted at the Township
Building between September __, 2024 and September __, 2024. The public was given the
opportunity to comment on the PRP plan at a regular meeting of the Township Board of
Supervisors on September __, 2024. Written comments on the PRP were received by the
Township and are included in Appendix B. The Township’s consideration of the comments
presented in writing and at the public meeting is documented in Appendix C.

MAP

PRP maps for the of the Sambo Creek, Flagler Run, Little Pocono Creek and Tributary to the
Brodhead Creek are included in Appendix D. Aerial imagery from 2022 is used as the base.
Existing storm water collection and conveyance facilities and BMP’s were located and plotted on
the GIS by Stroud Township based on field location and observation, using maps on record with
the Township and examining aerial photographs and LIDR topography. Storm sewersheds for
each MS4 outfall were plotted based on topographic mapping and field confirmation and are
shown on the map as required per the PRP instructions. A “storm sewershed” is defined on
PADEP Form 3800-PM-BCW01000d as “the land area that drains to an individual MS4 outfall”.
There are large portions of the watersheds for the impaired streams that do not drain to an MS4
outfall and are therefore located outside of the plotted storm sewersheds. Those areas include
areas that drain to and along state highways; areas in private residential, commercial and industrial
developments; private roads; and areas that drain directly to tributary streams and channels.
Where runoff from any these areas mixes in with water to an MS4 outfall, mapped storm
sewersheds include the areas. Locations of existing and potential BMP’s are shown on the maps.

SAMBO CREEK

INITIAL IMPAIRMENT DATE AND CAUSE
1998, Construction

DRAINAGE BASIN CHARACTERISTICS

The Sambo Creek drainage basin is about 10.1 square miles in area, and includes land area in
Stroud Township, East Stroudsburg Borough, Smithfield Township and Middle Smithfield
Township, with the majority located in Smithfield Township. The designated stream use is CWF
(cold water fishery). It is listed as supporting for recreation and fish consumption and impaired
for aquatic life. Sambo Creek is a Natural Trout Reproduction stream, a PA Scenic River and a
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PA Historic Stream. The impaired section of the stream is the lower reach that passes through
Stroud Township and East Stroudsburg Borough between the confluence with the Brodhead Creek
and extending upstream for about 2 miles to the confluence with Unnamed Tributary 001 to the
Sambo Creek. The Blue Mountain Lake Sewage Treatment Plant discharges to the unimpaired
section of the Sambo Creek in Stroud Township. The lower, impaired, reach of the stream passes
through an area of the Township and East Stroudsburg Borough that has commercial and
industrial development.

The majority of the Stroud Township portion of the drainage basin is comprised of private
residential developments served by private roads and private lands that drain to state roads or drain
directly to the creek or to other tributary streams. There are approximately 2.75 miles of private
roads, 1.75 miles of state roads and 2.8 miles of Township roads in the Stroud Township portion
of the drainage basin. The developments with private roads include Blue Mountain Lake Estates,
Cornerstone Conservancy, Mountain Hollow Estates, Walnut Grove Townhouses and Katie Lane
Apartments. Only very small portions of those developments where stormwater mixes with the
channelized flow along Township roads were included in the storm sewershed mapping.

There is an intermittent/ephemeral stream that is tributary to the Sambo Creek that discharges to
the impaired section of the Sambo Creek during larger storm events. The intermittent stream
passes through the Mountain Hollow residential development and the 84 Lumber property. It then
flows under Brushy Mountain Road through a culvert. Below the culvert, the stream flows in a
man-made ditch along Route 447 and is better defined as an ephemeral stream, only having flow
during periods of surface runoff. It flows into a retention basin at the intersection of Learn Lane
and Route 447 which discharges to gently sloping, well drained fields in the Learn Lane/Cobble
Road area, and during larger, less frequent storms, overflows to the Sambo Creek. During the
less intense, more frequent rainfall events, water from the stream is infiltrated in the basin and the
well-drained fields adjacent to the Sambo Creek and does not discharge directly to the Sambo
Creek. This stream originally flowed under Route 447 and the railroad to the Brodhead Creek, as
is shown on the 1977 SCS Soils Survey Map for Monroe County. In the 1960’s the flow to the
Brodhead Creek was cut off by industrial development. Based on historic aerial photos, two
buildings were erected in the area where the intermittent stream once flowed at some time between
1963 and 1969. This stream alteration has resulted in flooding problems during larger storm
events near the intersection of Route 447 and Brushy Mountain Road and in the Learn Lane area,
where there is no defined channel. Based on Township records, the Township has been exploring
possible remedies since the mid to late 1970’s. On December 31, 1996, PADEP issued Permit
#E45-284A to 84 Lumber for further alteration to the alignment of the natural intermittent stream.

POLLUTANT OF CONCERN
Siltation

EXISTING POLLUTANT LOADINGS

Existing pollutant loading calculations are included in Table 1a in Appendix E. The PennDOT
rights-of-way (Rt. 447 and Mill Creek Road) were parsed out. Land area located upstream of MS4
conveyances that are not contributory to the MS4’s were also parsed out. There are three
properties that have existing BMP’s, as set forth in Table 2a in Appendix E. The maximum
potential load reductions that may be achieved was calculated, however the reductions were not
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considered in calculating the existing loads in Table 1a. Loading rates for impervious developed
areas and pervious developed areas were taken from the “Developed Land Loading Rates for PA
Counties” included as Attachment B to the PADEP PRP Instructions.

PROPOSED BMP’S

Table 3a in Appendix F lists several BMP options that the Township may implement to reduce
sediment loads and includes sediment load reduction calculations that are anticipated for each
BMP. The BMP’s are listed in order of priority with the BMP’s to be considered first at the top of
the list. The BMP’s being considered are described below.

Streambank Stabilization: The intermittent stream channel that parallels Route 447 has been
eroding and is in an unstable condition. Periodic flooding along Route 447 in this area occurs. It
would be beneficial to the Township and PennDOT to be partners on this project. The Township
has initiated discussions with PennDOT. Some funding from impact fees from an upstream
developer may be available for this project. The Township is also exploring PennVest funding for
this project.

There is also a section of the unnamed intermittent stream on the 84 Lumber property in the
section of stream that was realigned according to a PADEP permit that is eroding.

Planting Trees/Reforest Stream Buffer: This BMP is not a selected BMP at this time since the
locations are located outside of the storm sewershed areas. Potential locations for forested buffer
restoration along Sambo Creek are plotted on the map and are listed in Table 3a as potential future
BMP’s should PADEP change the location criteria for these BMP’s since riparian buffers are
recognized as a useful BMP in “providing natural, long-term sustainability for aquatic resource
protection and water quality enhancement.”!

Stroud Township would have to contact landowners with properties adjacent to the Sambo Creek
to determine if there is an opportunity to partner with them to restore a wooded buffer area along
the stream. The properties on which there may be an opportunity to establish a wooded buffer
include the Oiler property, the Halterman property and the Flek property.

Retrofit of Existing BMP’s: Potential locations for retrofits of existing BMP’s are plotted on the
map and are listed in Table 3a as potential future BMP’s. Calculations for TSS removal will be
provided in the future if those BMP’s are selected for implementation. Local property owners that
have existing dry detention basins at the Tobyhanna Credit Union property and the Blue Mountain
Lake Club would have to be contacted to determine whether there are opportunities to retrofit the
basins. There may also be an opportunity to retrofit the swales in front of the Hayward Labs
property. The detention basin adjacent to Rt. 447 in the Learn Lane area on the Giambalvo
property may also be examined to determine if retrofits are possible.

Bioretention/Raingardens: There is a sizable area mapped as soils with good infiltrative capacity
(HSG A), however these areas are on privately owned property. Bioretention/Raingardens will be

1 PA Bulletin, Vol. 40, No. 34, August 21, 2010, Rules and Regulations, Title 25 — Environmental Protection [25 PA
CODE Ch. 102]



designed and constructed in accordance with the Pennsylvania Stormwater Best Management
Practices Manual.

Street Sweeping: The township has obtained a street sweeper and is proposing to utilize to reduce
a portion of the required sediment reduction. The potential streets for sweeping are listed in
Appendix F.

Storm Sewer System Solids Removal: The township has obtained a street sweeper and is
proposing to utilize it to perform storm sewer sediment removal of inlets, pipes, and outlets to
reduce a portion of the required sediment reduction. The potential streets for solids removal are
listed in Appendix F.

Inspection & Maintenance of Existing BMP’s: Some existing stormwater detention basins,
drywells and subsurface infiltration systems have been identified and shown on the map. A
program for regular inspection and follow up with property owner’s to ensure they are being
properly maintained would be beneficial.

Specific BMP’s will be selected from the list after further study by the Township. Load reduction
calculations for each BMP listed are included in Appendix F.

FLAGLER RUN

INITIAL IMPAIRMENT DATE AND CAUSE
2002, Urban Runoff/Storm Sewers

DRAINAGE BASIN CHARACTERISTICS

The Flagler Run drainage basin is about 1.89 square miles in area and is entirely located within
Stroud Township. The entire drainage basin is located within Stroud Township. The designated
stream use is HQ-CWF (High Quality, Cold Water Fishery). It is listed as supporting for
recreational use and impaired for aquatic life. Approximately 1650 feet of the stream through the
Stroud Mall property was enclosed in a pipe in the late 1970’s, when the mall was built. The
impaired reach of the Flagler Run coincides with that piped section of stream and a short segment
(about 100 feet) between the discharge end of the pipe and the confluence with the Pocono Creek.
The majority of Flagler Run, located upstream of the stream enclosure, is not impaired. All but
one of the identified MS4 storm sewersheds discharge to the upper, unimpaired reach of the
stream in the residentially developed areas. Stormwater from the Stroud Mall, Route 611 and
many of the commercially developed properties in the Flagler Run drainage basin discharge
directly to the impaired section of the stream. These are areas that not located in a Township MS4
storm sewershed. There are about 3 miles of state roads in the drainage basin, including Route
611, Chipperfield Drive, Clearview Drive, Cranberry Road and Wigwam Park Road. There are
many areas in the drainage basin that are wooded and that discharge directly to the stream or its
natural tributaries. There are also some portions of Township roads from which water flows as
sheet flow to the streams and wetlands.

The majority of the residential areas utilize on-lot sewage disposal systems. The commercial area
and limited residential areas in the Route 611 corridor are served by the Township’s central
sewage system.



POLLUTANTS OF CONCERN
Siltation, Flow Alterations, Other Habitat Alterations, Unknown Toxicity

EXISTING POLLUTANT LOADINGS

Existing pollutant loading calculations are included Table 1b in Appendix E. PennDOT rights-of-
way were parsed out of three (3) of the storm sewersheds. There is an existing subsurface
infiltration trench on the Berean Bible Church property as set forth in Table 2b in Appendix E.
The maximum potential load reduction from this BMP was calculated, however the reduction was
not considered in calculating the existing loads in Table 1b. Loading rates for impervious
developed areas and pervious developed areas were taken from the “Developed Land Loading
Rates for PA Counties” included as Attachment B to the PADEP PRP Instructions. Based on the
calculations, a TSS reduction of 15,521.26 lbs/yr is required for the watershed.

PROPOSED BMP’S
Table 3b in Appendix lists several BMP options that the Township may implement to reduce

sediment loads and includes sediment load reduction calculations that are anticipated for each
BMP. The BMP’s being considered are described below.

Reduction in Impervious Surfaces: The Township will be reaching out to owners of the
commercial properties that are located in the MS4 storm sewershed to develop partnerships in the
effort to reduce sediment pollution from this area. There appears to be opportunities for reduction
in impervious surfaces that would not impact the use of the properties.

Vegetated Swales: There are several locations where vegetated swales may be a viable BMP
along the more gently sloping portions of the roads. Areas that lack stable swales to convey
concentrated flows along roads will be considered before other potential locations. Vegetated
swales will be designed and constructed in accordance with the Pennsylvania Stormwater Best
Management Practices Manual.

Bioretention/Raingardens: There appear to be opportunities to install raingardens, in some cases,
in conjunction with the reductions of impervious surfaces, noted above. Bioretention/Raingardens
will be designed and constructed in accordance with the Pennsylvania Stormwater Best
Management Practices Manual.

Planting Trees: The majority of the MS4 storm sewersheds in this drainage basin are already
wooded so potential use of this BMP is limited. There are some areas along the Township roads
that lie within the MS4 storm sewersheds where street trees could be planted.

Street Sweeping: The township has obtained a street sweeper and is proposing to utilize to reduce
a portion of the required sediment reduction. The potential streets for sweeping are listed in
Appendix F.

Storm Sewer System Solids Removal: The township has obtained a street sweeper and is
proposing to utilize it to perform storm sewer sediment removal of inlets, pipes, and outlets to
reduce a portion of the required sediment reduction. The potential streets for solids removal are
listed in Appendix F.




LITTLE POCONO CREEK

INITIAL IMPAIRMENT DATE AND CAUSE
2014, Highway/Road/Bridge Runoff, Urban Runoff/Storm Sewers

DRAINAGE BASIN CHARACTERISTICS

The Little Pocono Creek drainage basin is about 1.53 square miles in area. The designated stream
use is HQ-CWF (High Quality-Cold Water Fishery). Little Pocono Creek is a Natural Trout
Reproduction stream, a PA Scenic River and a PA Historic Stream. The majority of the drainage
basin is located in Stroud Township with a small portion at the headwaters located in Hamilton
Township and a small portion near the confluence with Pocono Creek located in Stroudsburg
Borough. The upper reach of the Little Pocono Creek meanders along and crosses State Route
209. The creek also crosses Interstate 80 and the Exit 305 ramp from Route 80. The drainage area
is developed primarily with residential subdivisions with lot sizes ranging from about 0.25 to 1.5
acres. There are also areas of commercial and industrial development and old farm lands. Two of
the older areas of residential development are located in relatively flat areas that underlain by very
well drained soils. Stormwater runoff from those areas in collected in existing drywells or in
depressions and infiltrates into the soil, so there is no concentrated discharge to the creek.

The Butler Park commercial/industrial subdivision and some of the commercial area along West
Main Street and residential areas at the westerly end (upper reaches) of the drainage basin utilize
on-lot sewage disposal systems. Other developed areas in the drainage basin are served by the
central sewer system.

POLLUTANTS OF CONCERN
Siltation

EXISTING POLLUTANT LOADINGS

Existing pollutant loading calculations are included in Table 1c in Appendix E. Existing BMP’s
in the drainage basin are shown on the map. The PennDOT rights-of-way (Highway 209 and
Business Rt. 209) were parsed out. Maximum sediment load reductions from existing drywells
and an existing infiltration trench were calculated and are presented in Table 3¢ in Appendix E,
however the reduction was not considered in calculating the existing loads in Table 1c. Loading
rates for impervious developed areas and pervious developed areas were taken from the
“Developed Land Loading Rates for PA Counties” included as Attachment B to the PADEP PRP
Instructions. Based on the calculations, a TSS reduction of 9395.99 Ibs/yr is required for the
watershed.

PROPOSED BMP’S

Table 3c lists several BMP options that the Township may implement to reduce sediment loads
and includes sediment load reduction calculations that are anticipated for each BMP. The BMP’s
are listed in order of priority with the BMP’s to be considered first at the top of the list. The
BMP’s being considered are described below.

A portion of the Little Pocono Creek drainage basin is in the area that is part of the PennDOT
Interstate 80 reconstruction project, however that work should not impact the location of proposed
BMP’s since very little of the MS4 storm sewersheds are located in the [-80 work area.
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Streambank Stabilization: The Pocono Creek is within 1 mile of the sewershed in both Flagler
Run and Little Pocono Creek and is in the same HUC 12 watershed. A portion of the Pocono
Creek banks have eroded and sediment deposited. The township owns the property along a 2,100
foot stretch of the stream. Stream restoration of this section would provide a significant reduction
in sediment directly to the stream. The stream restoration would be designed to meet PA DEP
MS4 Stream Restoration Eligibility checklist.

Vegetated Swales: There are several locations where vegetated swales may be a viable BMP
along the more gently sloping portions of the road. Some of the areas identified in Table 3¢ are in
areas with well drained soils which would promote infiltration. Areas that lack stable swales to
convey concentrated flows along roads will be considered before other potential locations.
Vegetated swales will be designed and constructed in accordance with the Pennsylvania
Stormwater Best Management Practices Manual. The PADEP Water Quality Specialist thought
that decreasing stream energy may be beneficial in this drainage basin. The use of vegetated
swales, coupled with some energy dissipaters may help to decrease energy of flows entering the
stream.

Forest Buffers: Riparian buffers are recognized as a useful BMP in “providing natural, long-term
sustainability for aquatic resource protection and water quality enhancement.”> Two areas along
the Little Pocono Creek along which there is no forested stream buffer. The PADEP Water
Quality Specialist stated that some of the field measurements reported in the sampling data are
indicative of an open landscape and farming activity so this may be a BMP that would be
beneficial in this watershed. This BMP is not a selected BMP at this time since the locations are
located outside of the storm sewershed areas and do not meet PADEP’s criteria for use as a TSS
reduction BMP. Potential locations for forested buffer restoration along Little Pocono Creek are
plotted on the map and are listed in Table 3c as potential future BMP’s should PADEP change the
location criteria. The Township would have to try to get cooperation from private property
owners.

Planting Trees: The majority of the MS4 storm sewersheds in this drainage basin are already
wooded so potential use of this BMP is very limited. There are some areas along the Township
roads that lie within the MS4 storm sewersheds where street trees could be planted.

Street Sweeping: The township has obtained a street sweeper and is proposing to utilize to reduce
a portion of the required sediment reduction. The potential streets for sweeping are listed in
Appendix F.

Storm Sewer System Solids Removal: The township has obtained a street sweeper and is
proposing to utilize it to perform storm sewer sediment removal of inlets, pipes, and outlets to
reduce a portion of the required sediment reduction. The potential streets for solids removal are
listed in Appendix F.

2 PA Bulletin, Vol. 40, No. 34, August 21, 2010, Rules and Regulations, Title 25 — Environmental Protection [25 PA
CODE Ch. 102]



UNNAMED TRIBUTARY (UNT 6) TO BRODHEAD CREEK

INITIAL IMPAIRMENT DATE AND CAUSE
2002, Package Plant or Other Permitted Small Flows Discharges

DRAINAGE BASIN CHARACTERISTICS

The drainage basin of unnamed tributary to the Brodhead Creek (known locally as Cranberry Run)
is about 3.1 square miles in area. The designated stream use is HQ-CWF (High Quality-Cold
Water Fishery). It is listed as supporting for recreation and fish consumption and impaired for
aquatic life. It is a Natural Trout Reproduction stream, a PA Scenic River and a PA Historic
Stream. The impaired section of the stream begins at the Penn Estates treatment plant discharge.
The Penn Estates private development accounts for about 40% of the drainage area to the stream.
The lower reach of the stream primarily runs along the edge of the Urbanized Area near Hallet
Road, with a portion of the stream located outside the Urbanized Area. With the exception of the
Penn Estates development, the land in the contributory drainage area to this stream is relatively
rural and wooded. Sewage from properties in Penn Estates is treated at the Penn Estates Sewage
Treatment Plant, which discharges to the stream just upstream of Hallet Road. Properties outside
of Penn Estates utilize on-lot sewage systems.

POLLUTANTS OF CONCERN

Siltation and Organic Enrichment/Low D.O.

During the course of my field work to identify and locate stormwater outfalls, collection and
conveyance systems and BMP’s, a layer of silt was previously observed covering the stream bed.
The silt was observed in the stream on the upstream side of the Hallet Road culverts located near
the intersection of Penn Estates Drive, just downstream of the sewage treatment plant that serves
Penn Estates. The silt was also observed at downstream points. This condition was not observed
in tributaries to the stream in question. In reviewing the sample data for this stream, the PADEP
Water Quality Specialist thought that the reason for the classification of the stream as impaired
was due to the flow violations by the Penn Estates Utilities sewage treatment plant. He said that
the assessment was made in the 1990’s while Penn Estates Utilities was under court order to
upgrade the plant and that the stream hasn’t been reassessed since that time.

EXISTING POLLUTANT LOADINGS

Existing pollutant loading calculations are included in Table 1d in Appendix E. An area located
downstream of the urbanized area was parsed out of one of the storm sewersheds. Loading rates
for impervious developed areas and pervious developed areas were taken from the “Developed
Land Loading Rates for PA Counties” included as Attachment B to the PADEP PRP Instructions.
Based on the calculations, a TSS reduction of 299.42 Ibs/yr is required for the watershed.

Stormwater runoff from the roads and areas within the Penn Estates subdivision may be
contributing to the stream impairment. There is also a power line and power line access roads that
traverse some steep grades in the contributory drainage area of the stream that are not located in
the Township MS4 that may be a source of sediment pollution. Since these areas are not located
in Township MS4 storm sewersheds, they are not being addressed in this PRP.



PROPOSED BMP’S AND PLAN OF ACTION

Table 3d lists several BMP options that the Township may implement to reduce sediment loads
and includes sediment load reduction calculations that are anticipated for each BMP. The BMP’s
are listed in order of priority with the BMP’s to be considered first at the top of the list. The
BMP’s being considered are described below.

Vegetated Swales: Vegetated swales may be a viable BMP along the more gently sloping portions
of the road. Two areas along Hallet Road have been identified in the table as potential sites for
vegetated swales. The use of a vegetated swale below the Township culvert that discharges onto
private property is included on the list of proposed BMP’s. An alternate option the Township may
explore is the construction of a level spreader to allow sheet flow across the existing meadow to
the stream. Vegetated swales will be designed and constructed in accordance with the
Pennsylvania Stormwater Best Management Practices Manual.

Rain Garden: Construction of a defined, stable swale along Beacon Hill Road and rain garden at
the intersection of Beacon Hill Road and Hallet Road is a BMP option that the Township will be
exploring.

Forested Buffers: There is one private property along an intermittent stream that is tributary to the
impaired stream that does not have a forested stream buffer. It is identified in the Proposed BMP
Table as one of the potential BMP options.

Planting Trees: The majority of the MS4 storm sewersheds in this drainage basin are already
wooded so potential use of this BMP is very limited.

Street Sweeping: The township has obtained a street sweeper and is proposing to utilize to reduce
a portion of the required sediment reduction. The potential streets for sweeping are listed in
Appendix F.

Storm Sewer System Solids Removal: The township has obtained a street sweeper and is
proposing to utilize it to perform storm sewer sediment removal of inlets, pipes, and outlets to
reduce a portion of the required sediment reduction. The potential streets for solids removal are
listed in Appendix F.

FUNDING SOURCES

At this time there are no Federal or State funding programs for design and installation of BMP’s
required for compliance with the MS4 program. As such, funding is the responsibility of the
Township. The Township will explore several funding options, including:

¢ Applying for grants when available

e Developing partnerships with other groups such as the Brodhead Creek Watershed
Association, DRBC and The Nature Conservancy in obtaining grants

¢ Partnering with private property owners in implementing preventative measures and

installation and maintenance of BMP’s

Partnering with adjacent municipalities

Partnering with PennDOT

Developing a program for stormwater user fees

Budgeting Township funds for the program.
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Final selection of BMP’s may depend on available funding sources, including grants.

OPERATION AND MAINTENANCE OF BMP’S

Operation and maintenance of proposed BMP’s shall be the Responsibility Township and/or its
partners according to written agreements. Operation and maintenance requirements for each type
of BMP are described below.

Streambank Stabilization: Inspect biannually and after major storm events (> 1 inch of rainfall)

for the first two years. Inspect annually after the first two years. Repair any eroded sections, as
needed.

Vegetated Swales: Inspect annually and within 48 hours after every major storm event (> 1 inch

of rainfall) and perform required maintenance, as follows:

Inspect and correct erosion problems, damage to vegetation, sediment accumulation > 3”,
and debris accumulation.

Inspect vegetation on side slopes for erosion and formation of rills or gullies and repair and
stabilize as needed.

Inspect for pools of standing water. If needed, dewater and discharge to an approved
location and restore swale to design grade.

Inspect for litter. Remove litter before mowing.

Mow and trim vegetation to ensure safety, aesthetics, and proper swale operation and to
suppress weeds and invasive vegetation. Dispose of cuttings in a local composting facility.
Mowing shall only occur when swale is dry to avoid rutting.

Inspect for uniformity in cross-section and longitudinal slope and correct as needed.
Inspect swale inlets (curb cuts, pipes, etc.) and swale outlet for signs of erosion or
blockage and correct as needed.

Additional maintenance items, as needed

Reseed bare areas and install appropriate erosion control measures when soil is exposed or
erosion channels are forming.

Replant alternative grass species in the event of unsuccessful establishment.

Rototill and replant swale if ponded water draw down time is more than 48 hours.

Inspect and correct check dams when signs of altered water flow (channelization,
obstructions, erosion, etc.) are observed.

Water during dry periods as necessary to maintain vegetative cover.

Bioretention/Rain Gardens: Inspect at least twice a year and perform maintenance, as follows:

Inspect and correct erosion problems, damage to vegetation, sediment accumulation and
debris accumulation.

Protect vegetation from wildlife foraging, replace plantings as needed and remove detritus
each year.

Remove weeds and invasive species.

Water as needed to establish vegetation and during periods of drought

Replenish mulch when erosion is evident and as needed. The entire area may need mulch
replacement once every two (2) to three (3) years.
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® Monitor after rainfall events to ensure water is draining in the prescribed amount of time.
If water fails to drain properly, enlist the services of an engineer to evaluate and make
recommendations for repair.

Forested Buffers & Tree Planting: Planting shall occur in the fall. The following inspection and
maintenance is required the first three (3) to five (5) years:

e Water as necessary.

e Mulching - Maintain a 2-4 inch layer of mulch around the plantings. Organic mulch
consisting of woodchips, leaves, and twigs that are stockpiled for 6 months to a year.

e Weed/ Invasive Species Control - Mow annually to control invasive species; Apply a
carefully selected herbicide around tree shelters/tubes, as necessary and use selective
cutting and manual methods of removal, as necessary.

e Protect plantings from wildlife foraging and replace plantings, as needed.

¢ Inspect and repair tree shelters, as necessary, including, repair of broken stakes, tightening
of stake lines, straightening leaning tubes; cleaning debris from tubes; removal of netting
as tree grows; and removal when tree is approximately 2” wide.

After three (3) years, conditions should be assessed to determine if annual maintenance still be
required to establish tree growth and a tree canopy that will naturally inhibit weed growth. Once
the tree canopy is established, intermittent inspection is required to determine if tree replacement
is needed.

Street Sweeping: Sweeping shall occur a minimum of 25 times per year. Develop and maintain a
schedule for sweeping based on the expected pollutants loads which will vary based on traffic,
potential for wash-on of sediment from upslope pervious surfaces and winter road applications.
Adjustments to the schedule may be necessary if any of those factors changes.

Dry Extended Detention Basins (Retrofit): Inspect basin annually and within 48 hours after every

major storm event (> 1 inch of rainfall) and perform necessary maintenance activities, as follows:

¢ Inspect basin structures including the basin bottom and side slopes, outlet structures, trash
rack, riprap structures, gabion structures

e Remove accumulated sediment when the basin is completely dry and immediately
revegetate and stabilize disturbed area. Sediment shall be properly disposed of.

e Vegetated areas shall be inspected for erosion, unwanted growth of exotic/invasive species.
Unwanted species shall be removed and replaced with alternate vegetation. Eroded areas
shall be repaired and revegetated.

* Maintain a vegetative cover of 95%. Reestablish vegetative cover when needed.

Water Quality Filters and Hydrodynamic Devices: Manufacturer’s guidelines shall be followed,
taking into account the expected pollutant loads and site conditions. The devices and inlets shall
be inspected after major storm events (> 1 inch of rainfall) and cleaned at least twice a year or
when over half full of sediment and/or trash. The removed sediment and debris shall be properly
disposed of.
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