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SECTION E. SELECT BMPs TO ACHIEVE THE MINIMUM REQUIRED REDUCTIONS IN
POLLUTANT LOADING

The Consortium has identified 60 potential projects which are located within the MS4 planning area.
These projects are listed in Table E.1: Lebanon County Stormwater Consortium Proposed Projects along
with applicable data including an identification number, the participating municipality where the project
is located, an estimated cost, the calculated TSS load reduction to be achieved by the project, and a cost
per pound of TSS reduced figure. The identification numbers are assigned by watershed, for example, the
project identification number SQ1 represents the first project located within the Snitz Creek-Quittapahilla
Creek watershed. Combinations of these projects or other projects that materialize within the 5-year
permit term will be implemented to meet the required pollutant reductions in each of the applicable HUC-
12 watersheds. The projects can generally be divided into three categories: streambank restorations, basin
retrofits, and new BMPs. Each is described in more detail below, following the proposed project listing in
Table II. Table I is a condensed form of the information presented in Table E.1.

Table II: Proposed Projects

ID# Projects

Streambank restoration on the Quittapahilla Creek mainstem upstream of the 22nd St bridge

SQ1
(1,700 ft)

SQ2 Stormwater wetland basin between the Quittapahilla Creek and Chestnut Street

SQ3 Streambank restoration on the Quittapahilla Creek mainstem upstream of the Chestnut St
bridge (850 ft)

SQ4 Streambank restoration on the Quittapahilla Creek mainstem from Chestnut Street to Reigle
Auto (1640 ft)

SQS Stormwater wetland basin south of the Chestnut Street bridge
Streambank restoration on the Quittapahilla Creek mainstem from Mill Street to Dairy Road

e (4,510 ft)

$Q7 Streambank restoration on the Brandywine Creek mainstem at Stoever's Dam Park/Mt.
Lebanon Cemetery (2,460 ft.)

SQ8 Streambank restoration on the Snitz Creek mainstem in and upstream of Creekside and
Fieldcrest (3,290 ft.)

Q9 Streambank restoration on an UNT to the Brandywine Creek between Mechanic Street and
Reinhol Street (1,710 ft.)

S010 Streambank restoration on the Quittapahilla Creek mainstem from the Annville Township
line to Clift Auto sales (860 ft)

SO11 Streambank restoration on the Quittapahilla Creek mainstem from Clift Auto Sales to the
Annville Township line (1,800 ft)

SO12 Streambank restoration on an UNT to the Quittapahilla Creek between the RR tracks and N.
11th Ave (620 ft)

SQ13 Streambank restoration on the Quittapahilla Creek mainstem between Lincoln Avenue and
4th St (1,500 ft)

SQ14 Streambank restoration on the Snitz Creek mainstem along the Hershey property on the
Snitz Creek (1,200 ft)

SQ15 Riparian Buffer Restoration at Northeast Park

SQ16 Basin retrofit at the Quentin Circle shopping plaza

SQ17 Basin retrofit at Hauck Manufacturing

SQ18 Basin retrofit at Sholley Ave/Kappa Ave

SQ19 Basin retrofit east of Tanglewood Court

SQ20 Basin retrofit between Catherine Court and Colebrook Road
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SQ21 Basin retrofit at the Oak Hills northern basin

SQ22 Basin retrofit at Horseshoe Circle

SQ23 Basin retrofit in Walnut Mill-northwest basin

SQ24 Basin Retrofit at Stone Hedge Court

SQ25 Basin retrofit in Walnut Mill-southeast basin

SQ26 Basin retrofit at Hickory Blvd

SQ27 Basin retrofit at Bently Court

SQ28 Basin Retrofit at Clover Drive

SQ29 Basin retrofit east of Millbridge Drive

SQ30 Basin retrofit at Comcast

SQ31 Basin retrofit at Todd Court

SQ32 Basin retrofit in Runnymeade East

SQ33 Basin retrofit at Wal-Mart

SQ34 Basin retrofits at the Lebanon Rails Business Park (4 basins)

SQ35 Basin retrofit at ManorCare Health Services

SQ36 Basin retrofits at Eagle Graphics (2 basins)

SQ37 Basin retrofits in Creekside (4 basins)

SQ38 Stormwater wetland basin at the Quittapahilla Creek headwaters

SQ39 Continuing the current weekly street sweeping program for the next 5 years
SQ40 Stormwater wetland basin and riparian buffer south of Lancaster Street
SQ41 Bioretention basins at South Hills Park

SQ42 Stormwater wetland basin at Optimist Park

SQ43 Bioretention Basins at the Cleona Playground and the Borough Hall

SQ44 Basin Retrofit at the North Cornwall Township Building

SQ45 Increased street sweeping program

SQ46 Stormwater wetland basin downstream of Lehman Street

SQ47 Basin retrofit/expansion behind Kmart/Lowe's

SQ48 Landscape Restoration and Tree Planting at 3 City properties

RS1 Shoreline Stabilization at Lion's Lake (1,285 linear feet)

RS2 Basin retrofit at Ebenezer Elementary School

RS3 Basin retrofit at Lake Drive/Water Street

RS4 Basin retrofit at St. Stephen's Church

RS5 Riparian Buffer along an UNT to the Swatara Creek north of East Brookfield Drive
RS6 Rain Garden in open space between Ebenezer and Old Ebenezer Road

LS1 Bioswale along North Lebanon Township property at North 8th Ave/PA Route 343
LS2 Basin retrofit at Oakridge Court

Tl Basin retrofit at Union Canal Elementary school

T2 Basin retrofit east of Cider Lane

T3 Roadside swales along N Mine Road and Birch Road

T4 Storm Sewer Filter Bags in inlets along Mallard Lane and associated maintenance

Table II: Proposed Projects (ctd.)
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Streambank restoration projects (SQ1, SQ3, SQ4, SQ6-SQ14, RS1) involve the removal of legacy
sediment from floodplains, the stabilization of eroded stream channels using live stakes, boulders, and
other native materials, the establishment of riparian plantings along the stream, or a combination of these
practices. While all of the proposed streambank restoration projects involve at least one of these main
practices, a variety of additional practices can be used to further streambank stabilization. These include
installing livestock crossings to limit the access of grazing animals (SQ14), removing existing dams or
other non-natural structures (SQ13), and installing aquatic habitat-enhancing structures such as log vanes,
rock vanes, mud sills, toe benches, and/or J-hooks (SQ1, SQ3, SQ4, SQ6, SQ10, SQ11, and SQ14). In all
cases, the primary goal of streambank restoration is to reduce the amount of sediment eroding from the
banks of natural waterways by removing unstable stream bank walls and replacing them with stable
native materials.

The Quittapahilla Watershed Association is a local watershed group which takes an active role in the
restoration, protection, and maintenance of the entire Quittapahilla Creek watershed. This group received
nearly one million dollars in grant funding to complete a 3,450-ft streambank restoration project located
on the mainstem of the Quittapahilla Creek in Annville and South Annville Townships, a short distance
downstream of many of the Consortium’s proposed streambank restoration projects. This restoration work
was completed in 2016 and serves as a flagship project for streambank restoration work in the
Quittapahilla Creek watershed. The Consortium hopes to build on the success of this project and partner
with the QWA for future restoration projects. All of the streambank restoration projects proposed in this
PRP have also been identified in the QWA’s 2006 Watershed Assessment, and many are being considered
for inclusion in a Watershed Implementation Plan that the group is currently working on. Thus, there
exists a significant amount of overlap and synergy between the goals of the Consortium and the QWA.

All proposed streambank restoration projects are highlighted in orange on the MS4 maps and have their
project identification number on a blue octagonal symbol nearby. The projects can be easily referenced to
Tables E.1 and E.2 for additional information and pollutant reduction calculations associated with each
project. Project RS1 is a special case in that it is a shoreline stabilization project on Ebenezer Lake (also
known as Lion’s Lake). The pollutant reduction calculations for this project assume a linear footage along
the centerline of the lake (1,285 feet) instead of the true linear shoreline footage of over 4,000 feet. This
represents a conservative estimate.

Pollutant reductions for streambank restorations are relatively easy to compute. A flat credit is given per
linear foot of streambank restored. Any area which drains to the streambank restoration project which has
not already been included in an MS4 sewershed must be added to the baseline load calculation on Table
E.2. These areas are delineated on the MS4 maps in light blue for each streambank restoration project.
They are also included in the “Outside an Existing Sewershed” column in Table E.2 and are used to
calculate the “Additional Required Reduction” for the proposed BMP. See Table E.2, footnote “b” for
additional explanation.

Basin retrofit projects (SQ16-SQ37, SQ47, RS2-4, LS2, T1, T2) are among the most cost-effective
projects because they utilize existing grading and existing drainage characteristics. The treatment capacity
of existing BMPs is improved through the retrofitting process by way of amending the soils in existing
basins, planting water-tolerant vegetation, replacing the outlet structure with a smaller orifice,
reconfiguring the outlet structure to allow for infiltration, expanding the basin to allow for additional
water quality volume storage, or a combination of the above practices. The basins targeted for retrofits are
all existing dry detention basins. Infiltration tests will be conducted at these basins to determine their
suitability for conversion to infiltration facilities. If the infiltration tests reveal conditions not suited to
infiltration, the basin could be converted to a dry extended detention basin or a constructed wetland.
Because the infiltration capacity of the receiving soils cannot be known at this time, this PRP assumes
that the basins will all be converted to dry extended detention basins or constructed wetlands (both of
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which have a TSS reduction capacity of 60%). This is a conservative measure. If any basins can be
converted to infiltration facilities, the pollutant reductions will be higher than those listed in this PRP.

A procedure was developed to estimate the amount of pollutant reductions to be expected from each basin
retrofit. This method was introduced briefly in the explanation for the streambank restoration projects but
will be fully explained here.

The load reductions associated with each project are listed in Table E.1 and are supported by the
calculations in Table E.2 for total BMP. Drainage areas to each basin retrofit project consist of areas that
are within existing MS4 sewersheds and areas that are outside of existing MS4 sewersheds (typically the
area that drains directly to the basin without draining through the publicly-owned storm sewer system).
Such areas that drain to proposed BMPs but are outside of existing MS4 sewersheds are delineated in
light blue on the MS4 maps and are labeled “proposed sewersheds.” Baseline loads from these areas were
not included in the baseline load calculations in Section D and therefore need to be considered in the
calculation of the reductions achieved by proposed BMPs. Ten percent of the baseline loading from these
areas needs to be added to the required TSS reduction, or alternately, removed from the proposed TSS
reduction achieved by the BMP. The latter is accomplished by tabulating 10% of the added baseline load
in the “Additional Required Reduction” column of Table E.2 and subtracting it from the Proposed Raw
TSS Reduction figure for each BMP that has an applicable sewershed.

The BMPs proposed for retrofits are currently producing TSS reductions, albeit at a much lower
percentage. These existing reductions were claimed in the calculation of the pollution reduction
requirements in Section D and need to be accounted for in the consideration of proposed pollutant
reductions so that they are not counted twice. To accomplish this, ten percent of the existing claimed
reductions are subtracted from the proposed reductions in the “10% of Existing Reduction” column of
Table E.2. The net TSS reduction is the raw TSS reduction achieved by the retrofitted BMP less the
additional required reduction as a result of treating areas which were originally outside the MS4 area and
less the existing reduction that the BMP was producing before the retrofit. This net TSS reduction is the
reduction that is claimed by the proposed BMP project.

New BMP projects (SQ2, SQS, SQ15, SQ38-SQ46, SQ48, RSS, RS6, LS1, T3, T4) are those that involve
the construction or operation of a new structural or non-structural BMP. These BMPs are largely self-
explanatory from the project title. Proposed in this PRP are stormwater wetland basins, riparian buffers,
street sweeping, bioretention basins, tree planting, rain gardens, vegetated swales, and inlet filter bags.
Load reduction calculations are completed in much the same way as those for basin retrofits, but new
BMPs have differing pollutant removal efficiencies and do not have the existing load reduction
considerations of basin retrofits.

All proposed projects are marked on the MS4 maps with their project identification number on a blue
octagonal symbol. The projects can be easily referenced to Tables E.1 and E.2 for additional information

and pollutant reduction calculations associated with each project using this identification number.

The total proposed TSS reductions for each watershed appear in Table III below.
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Table III: Reduction Requirements and Proposed Reduction Totals

Watershed TSS Reduction Requirement Total TSS reduction of
(Ib/yr) proposed projects (1b/yr)
Snitz Creek-Quittapahilla Creek 4,999,685 1,318,330
Reeds Run-Swatara Creek 21,201 90,654
Lower Little Swatara Creek 3,539 6,894
Headwaters Tulpehocken Creek 5,485 18,849

As can be seen in Table II1, the proposed TSS reductions far exceed the required TSS reductions for each
watershed. Nearly all of the proposed projects are on private property and will require the cooperation of
private landowners. The Consortium recognizes that difficulties in obtaining landowner permission to
execute projects will likely occur, and for this reason the group wishes to have an excess of projects in
planning stages so that backup options are available. The Consortium will complete a sufficient number
of projects to meet the TSS reduction requirements shown in the “TSS Reduction Requirement” column

of Table III.
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Table E.1: Lebanon County Stormwater Consortium Proposed Revised
Projects 8/1/2017
ID# Projects: Snitz Creek-Quittapahilla Creek Watershed Participant Map Grid Cost’ Redt:sc?ion rggjct;’::i
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SQ5  |Stormwater wetland basin south of the Chestnut Street bridge NCT A4 $100,000.00 6,953 14.38
Soa [Pyeambank 'Ssz;agg;‘ d°(’:1f2$03:‘)i‘tapahi"a Creek mainstem fom | o onancT  |B3/B3 $1,353,000.00 197,350 6.86
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SQ15 |Riparian Buffer Restoration at Northeast Park City B5 $26,200.00 2,917 8.98
$Q16 |Basin retrofit at the Quentin Circle shopping plaza NCT E8 $22,500.00 15,010 1.50
SQ17 |Basin retrofit at Hauck Manufacturing Cleona B1 $15,000.00 10,316 1.45
SQ18 |Basin retrofit at Sholley Ave/Kappa Ave NLT D7 $20,000.00 12,799 1.56
SQ19 |Basin retrofit east of Tanglewood Court NCT E2 $25,000.00 15,779 1.58
$Q20 |Basin retrofit between Catherine Court and Colebrook Road NCT D7 $15,000.00 8,645 1.74
S$Q21 (Basin retrofit at the Oak Hills northern basin NCT B5 $15,000.00 8,526 1.76
SQ22 |Basin retrofit at Horseshoe Circle SLT C4 $40,000.00 19,933 2.01
SQ23 (Basin retrofit in Walnut Mill-northwest basin Cleona B2 $15,000.00 6,535 2.30
S$Q24 |Basin Retrofit at Stone Hedge Court SLT F3 $12,500.00 5,518 2.27
SQ25 (Basin retrofit in Walnut Mill-southeast basin Cleona c2 $12,000.00 5,292 2.27
SQ26 |Basin retrofit at Hickory Blvd SLT E4 $40,000.00 17,225 2.32
SQ27 |Basin retrofit at Bently Court NCT D5 $17,500.00 7127 2.46
SQ28 |Basin Retrofit at Clover Drive SLT G5 $20,000.00 6,666 3.00
SQ29 |Basin retrofit east of Millbridge Drive NCT C1 $20,000.00 6,510 3.07
SQ30 |Basin retrofit at Comcast NLT F11 $15,000.00 4,385 3.42
SQ31 |Basin retrofit at Todd Court Annville - $17,500.00 4,950 3.54
SQ32 |Basin retrofit in Runnymeade East NCT D4 $16,000.00 4,313 3.71
SQ33 [Basin retrofit at Wal-Mart NLT G10 $75,000.00 13,904 5.39
SQ34 [Basin retrofits at the Lebanon Rails Business Park (4 basins) NLT G3, G4, H3 $50,000.00 7,376 6.78




SQ35 |Basin retrofit at ManorCare Health Services NCT E9 $35,000.00 5,464 6.41
SQ36 |Basin retrofits at Eagle Graphics (2 basins) Annville - $45,000.00 5,417 8.31
SQ37 |Basin retrofits in Creekside (4 basins) NCT D6, E6 $100,000.00 21,159 4.73
SQ38 |Stormwater wetland basin at the Quittapahilla Creek headwaters SLT C3 $360,000.00 21,566 16.69
SQ39 g?’:t:::aing the current weekly street sweeping program for the next City Al $375.000.00 21,325 1759
SQ40 gtcr)é:twater wetland basin and riparian buffer south of Lancaster Airiville } $100,000.00 7.437 13.45
SQ41 |Bioretention basins at South Hills Park SLT F2 $75,000.00 5,258 14.26
SQ42 | Stormwater wetland basin at Optimist Park City F11 $80,000.00 5,020 15.94
SQ43 (Bioretention Basins at the Cleona Playground and the Borough Hall [Cleona B2, B3 $45,000.00 3,620 12.43
$Q44 (Basin Retrofit at the North Cornwall Township Building NCT B6 $20,000.00 1,318 16.17
SQ45 |Increased street sweeping program® City All $300,000.00 17,603 17.04
SQ46 |Stormwater wetland basin downstream of Lehman Street City D1 $175,000.00 11,787 14.85
SQ47 |Basin retrofit/expansion behind Kmart/Lowe's NCT F8 $300,000.00 24,201 12.40
8Q48 |Landscape Restoration and Tree Planting at 3 City properties City C2,D2, E5 $61,500.00 545 112.84
WATERSHED

TOTAL:

1,318,330 Iblyr




. g y TSS Cost/lb
5 - k Wi 1
ID# Projects: Reeds Run-Swatara Cree atershed Municipality Map Grid Cost Rediiction ssdisad
RS1 |Shoreline Stabilization at Lion's Lake (1,285 linear feet) NLT E4 $150,000.00 55,812 2.60
RS2 |Basin retrofit at Ebenezer Elementary School NLT C6 $40,000.00 20,810 2.10
RS3 |Basin retrofit at Lake Drive/Water Street NLT E4 $12,000.00 3,874 3.29
RS4 |Basin retrofit at St. Stephen's Church NLT B6 $10,000.00 2,558 4.04
Riparian Buffer along an UNT to the Swatara Creek north of East
RS5 Brookfield Drive NLT C4 $40,000.00 6,311 6.34
RS zil:dGarden in open space between Ebenezer and Old Ebenezer NLT Fa $20,000.00 1,289 13.88
WATERSHED
TOTAL: 90,654 Iblyr
. . S . TSS Cost/lb
: M 1
ID# Projects: Lower Little Swatara Creek Watershed Municipality ap Grid Cost ReducHss i
Bioswale along North Lebanon Township property at North 8th
NL 15,000. 5 :
LS1 Ave/PA Route 343 T C8 $15,000.00 4,129 7.58
LS2 |Basin retrofit at Oakridge Court NLT Cc8 $12,500.00 2,765 4.74
WATERSHED
TOTAL: 6,894 Iblyr
ID# Projects: Headwaters Tulpehocken Creek Watershed Municipality Map Grid Cost' Ts EaEHID
Reduction reduced
11 Basin retrofit at Union Canal Elementary school NLT D12 $50,000.00 8,082 6.19
T2 Basin retrofit east of Cider Lane NLT C11 $16,000.00 3,718 4.52
T3 Roadside swales along N Mine Road and Birch Road SLT D7 $25,000.00 2,223 11.25
il ini | Mallard L
T4 Storm'Sewer E» ter Bagssun inlets along Mallard Lane and NLT E11 $40,000.00 4,826 8.29
associated maintenance
WATERSHED
TOTAL: 18,849 Iblyr

"Cost estimates were derived from data in the PA Stormwater BMP Manual, Quittapahilla Watershed Association 2006 Watershed Assessment, and

SESI data on construction costs for past projects.

?Reduction values derived from DEP's "BMP Effectiveness Values Table"

*Street sweeping must be conducted 25 times/year.

*Assumes no retrofit at Oakridge Court

®Estimate only, actual reductions will be determined by the weighing of material collected per DEP guidelines
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