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Executive Summary
Harveys Lake is a 632.8 acre waterbody located in Luzerne County, Pennsylvania, just northeast
of Wilkes-Barre. Harveys Lake is the largest natural lake, by volume, within the Commonwealth
of Pennsylvania. Harveys Lake and its outlet are classified as a high quality - cold water fishery
habitat (HQ-CWF). In spite of this favorable water quality designation, the lake has been
documented to experience declined water quality conditions such as periodic blue-green algal
blooms, isolated but excessive densities of nuisance aquatic vegetation, and high rates of
sedimentation. These poorer water quality conditions are attributed to elevated watershed-based
pollutant loads from total phosphorus (TP) and total suspended solids (TSS)
In response to the documented water quality problems, a Total Maximum Daily Load (TMDL)
analysis was developed by the Pennsylvania Department of Environmental Protection (PA DEP)
for the annual TP load entering Harveys Lake. The TMDL analysis concluded that in order to
achieve acceptable water quality conditions, a 23% (230 lbs) reduction in the existing TP load is
required for Harveys Lake.
The Borough of Harveys Lake and the Harveys Lake Environmental Advisory Council (EAC)
have implemented a number of structural stormwater projects throughout the watershed to attain
the targeted TMDL. To date, these projects have addressed approximately 29% of the required
reduction. In order to continue efforts to attain the targeted TP load at Harveys Lake, a third
Non-Point Source (319) grant was awarded to the Borough and EAC. This grant provided funds
to implement several small scale watershed projects, conduct monitoring of Harveys Lake over
two years, and develop a Stormwater Implementation Plan (SIP) for the watershed.
The SIP included an objective sub-watershed assessment of the Harveys Lake watershed to
determine areas that generate the highest TP loads from developed lands. A total of 23 sites
were identified throughout the watershed for the potential installation of some type of structural
BMP. This information, used in conjunction with a series of site assessments, were used to
identify a list of potential locations that could accommodate some type of structural Best
Management Practice (BMP) to reduce stormwater-based pollutant loads. Selected BMPs
concentrated on those technologies that can be installed either under the ground or within
existing roadways, easements, and right-of-ways. It should be noted that many of the selected
BMP are Manufactured Treatment Devices (MTDs).
In addition, the SIP serves as a “blue-print” for the prioritization, design and installation of future
projects within the Harveys Lake watershed to reduce the existing annual TP load to the targeted
load, as described in the TMDL. For each of the 23 identified locations, a proposed structural
BMP or MTD is proposed along with an estimated cost for design and implementation as well as
an estimated amount of TP that would be removed with the associated structure. It should be
emphasized that proposed projects and associated pollutant removal capacity are
recommendations and additional surveying, design, and monitoring would be required to
determine the actual feasibility of each project, and the amount of TP that would be removed on
an annual basis.
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1.0

Introduction and General Approach Toward Addressing the
Stormwater Total Phosphorus Loads Entering Harveys Lake

The Harveys Lake watershed is 1,892 ha (4,673 acres) and is located in the Upper Susquehanna Lackawanna watershed (Appendix A, Figure 1). Surface runoff within the Harveys Lake
watershed drains into Harveys Lake, which forms the headwaters of Harveys Creek. Most of the
watershed is located in Luzerne County, Pennsylvania but a small portion extends into the
northeastern corner of Wyoming County, Pennsylvania. Harveys Lake, its surrounding
watershed, and the downstream environments are located in the State Water Plan Watershed of
Toby-Wapwallopen Creeks (5B) and the approximate coordinates of the Lake’s centroid are
41o21'26" north latitude and 76o0'50" west longitude.
The Lake’s surface area is approximately 252 hectares (622 acres) and is used for recreational
activities such as boating, fishing, and swimming. By volume, Harveys Lake is Pennsylvania’s
largest natural lake (USEPA 2003). The maximum depth of the lake is 29 m (96 ft), with a mean
depth of 11 m (36 ft).
Over the past 20 years Harveys Lake’s recreational activities, water quality, and ecological value
have been impacted by excess nutrient (phosphorus) loading and localized sedimentation
(USEPA 2003). Harveys Lake was listed as impaired under Section 303(d) of the Clean Water
Act for phosphorus (a nutrient required for plant growth that can also cause excessive weed and
algal growth in elevated levels) and suspended solids in 1996, 1998, and 2002. Suspended solids
are particles in the water column that, at high concentrations, can reduce the amount of light
penetrating the water and reaching aquatic vegetation, which reduces community photosynthesis
and the production of oxygen.
Data from the Clean Lakes Phase I Project report (1994), funded by the United States
Environmental Protection Agency (US EPA), determined that the impairments were caused
primarily by non-point pollution sources.
In 2003, the Pennsylvania Department of
Environmental Protection (PA DEP) submitted a Total Maximum Daily Load (TMDL - the
maximum pollutant load a waterbody can receive without exhibiting nuisance conditions) for
phosphorus and suspended solids to US EPA, which was subsequently approved. Currently the
annual phosphorus load entering Harveys Lake is 462.3 kg (1,019 lbs), with approximately 25%
of the annual load originating from internal phosphorus loading. In contrast, stormwater runoff
from developed lands accounts for approximately 42% of the annual phosphorus load entering
the lake.
As previously mentioned, the PA DEP completed a phosphorus TMDL for the Harveys Lake
watershed (Appendix B). The long-term objective of the phosphorus TMDL is to quantify the
existing phosphorus load entering Harveys Lake and its targeted phosphorus load. The desired,
targeted load is based on the lake’s favorable response to the phosphorus load at that particular
targeted level. In the case of Harveys Lake, the desirable phosphorus load is directly correlated
to a phosphorus Trophic State Index of 50, which is indicative of a level of productivity between
mesotrophic (moderately productive) and eutrophic (highly productive).
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The State’s TMDL analysis of Harveys Lake quantified the existing phosphorus load to be 462.3
kg (1,019 lbs), while the targeted phosphorus load was quantified to be 358 kg (789 lbs). This
means that the phosphorus load for Harveys Lake must be reduced by 104 kg (230 lbs) in order
to achieve the targeted load (Table 1).
As described in the final report for the previous Harveys Lake Non-Point Source (319)
Implementation grants, the watershed projects completed prior to this current Non-Point Source
(319) grant, removed approximately 29% of the TMDL’s required reduction of 230 lbs to attain
the targeted phosphorus load (Table 2).
In 2005, the Borough of Harveys Lake and the Harveys Lake Environmental Advisory Council
(EAC) received a grant from the PADEP through the Non-Point Source (Section 319 of the
Clean Water Act) Program. One of the major goals of this grant was to develop a Stormwater
Implementation Plan (SIP) for the Harveys Lake watershed. To improve the water quality of
Harveys Lake and attain its phosphorus TMDL-based targeted load, this SIP focuses on the
Harveys Lake watershed and will serve as a “blueprint” for future projects.

Table 1: Existing and Targeted Phosphorus TMDL for Harveys Lake
Described Scenarios
Annual TP Load
Targeted TP Load
Required Percent Reduction to Attain
targeted TP Load
Required Reduction in Total TP Load

Associated Values
1,019 lbs
789 lbs
22%

230 lbs

*Based on Decision Rationale, Total Maximum Daily Load, Phosphorus, Harveys Lake, Luzerne
County, Pennsylvania (USEPA 2003)
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Table 2: A Summary of the BMP Impacts on the
Harveys Lake Phosphorus TMDL
Loading Scenario

Pounds (lbs) per
yr

Kilograms (kg) per yr

Current Load

1,019

462

Targeted Annual Load

789

358

Identified Load Reduction

230

104

9

4

13

6

29

13

51

23

179

81

Amount of Phosphorus
Removed by First
Stabilization Project*
Amount of Phosphorus
Removed by Second
Stabilization Project*
Amount of Phosphorus
Removed by Hemlock Garden
BMP

Total Phosphorus Load
Removed by Recently
Implemented BMPs
Current Load with BMPs

* Based on a removal efficiency of 28% as per the Center for Watershed Protection
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2.0

Summary of Past Studies and Projects

A number of studies and projects have been conducted in the Harveys Lake watershed over the
last 12-13 years in an effort to improve water quality conditions and comply with the State’s
phosphorus TMDL. For convenience these studies and projects are summarized below:

Summary of the Phase I Diagnostic / Feasibility Study of Harveys Lake
Algal blooms have periodically plagued Harveys Lake throughout the 20th century. In
response to these blooms and their accompanying declines in water quality, a sewage system
was designed and constructed to cover the entire area immediately surrounding the lake and
most of the Borough of Harveys Lake. This sewage system was put on line in the summer of
1976 (Reif 1986). While the sewage system substantially improved the water quality of the
lake, periodic algal blooms were still a major problem. These blooms, in spite of the sewage
system, prompted the funding of a Phase I Diagnostic/Feasibility Study of Harveys Lake and
its watershed under the USEPA Clean Lakes Program.
As mentioned above, funding was awarded to the Borough of Harveys Lake and the Harveys
Lake Environmental Advisory Council (EAC) to conduct a Phase I Study of Harveys Lake
and its watershed. This funding originated from the US EPA Clean Lakes Program (Section
314 of the Clean water Act), which provided the funding to the PA DEP for distribution. The
Study was conducted in 1993 – 1994.
A Phase I Clean Lakes Study typically has three major objectives. First, collect a variety of
physical, chemical, and biological data on the lake and watershed to quantitatively describe
the system. Second, develop an annual “pollutant” budget for the lake. A large part of this
pollutant budget involves quantifying the pollutant loads associated with each particular land
use within the watershed. For the water quality problems experienced in Harveys Lake, the
term pollutant specifically refers to phosphorus, nitrogen, and suspended solids. Third, all of
the information compiled for the Phase I Study is used to develop a holistic, long-term
Restoration and Management Plan for the lake and its watershed.
Based on the findings of the Phase I Study, the trophic state (level of biological productivity)
of Harveys Lake was in the meso-eutrophic range (moderately to highly productive) for total
phosphorus (TP) and chlorophyll a, and considered oligotrophic (relatively low in
productivity) for water clarity, which was measured with a Secchi disk. While in-lake TP
concentrations ranged from low to moderately high (0.015 and 0.040 mg/L, respectively), it
was determined that an increase in the annual phosphorus load entering Harveys Lake of as
little as 10% would result in a greater than 50% probability that Harveys lake would become
eutrophic (highly productive, experiencing large and frequent algal blooms).
Since phosphorus was determined to be the primary limiting nutrient for Harveys Lake, the
majority of the long-term management recommendations focus on this nutrient. It takes very
little phosphorus to stimulate a large amount of algal growth. For example, it has been
Princeton Hydro, LLC
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determined that one pound of phosphorus has the potential to generate approximately 1,100
lbs of wet algae. Thus, reductions in the range of tens to hundreds in the phosphorus loads
can result in substantial improvements in water quality.
An annual phosphorus budget, as well as for nitrogen and total suspended solids, was
calculated for Harveys Lake. It should be noted that these pollutant budgets are based on inlake and watershed data collected in the late 1980’s to early-1990s. Based on the Phase I
Study, surface runoff during storm events accounted for almost 60% of the annual TP load
entering Harveys Lake; the second largest source of TP was internal regeneration from the
sediments.
Based on the Unit Aerial Loading (UAL) model, forested land accounted for almost 60% of
the total area within the Harveys Lake watershed and approximately 40% of TP load
originating from surface runoff. In contrast, developed land, including residential,
commercial, industrial, and transportation, accounted for less than 15% of the land within the
watershed, but 44% of the TP load originating from surface runoff. The results of this
analysis clearly demonstrate that developed land, and their associated impervious surfaces,
results in a substantial increase in the lake’s annual TP load. This also holds true for other
NPS pollutants, including nitrogen and total suspended solids.
The impact of NPS pollution, particularly TP, on the ecological and economic value of
Harveys Lake, has raised concern over how to minimize and manage both current and future
pollutant loads. During the later half of the 1990s, the Borough of Harveys Lake and the
Harveys Lake EAC distributed educational material to residents and developed and passed a
local ordinance banning the use of phosphorus fertilizers for lawns. By the late 1990’s the
Borough and the Harveys Lake EAC, with technical assistance from Princeton Hydro,
submitted a proposal for funding under the 319 program.

First Non-Point Source (319) Implementation Project
In order to initiate the Restoration and Management Plan, the Borough of Harveys Lake and
the Harveys Lake EAC received funds from PA DEP through the US EPA Non-Point Source
Pollution Program. This grant was awarded to the Borough in 2000 and the project was
completed at the end of 2003. The completed tasks associated with the NPS project were
summarized in a final report. Essentially, the 319 project completed two streambank
stabilization projects, removed a 400 cubic yard gravel bar from the mouth (where it enters
the lake) of one of the streams, developed and distributed public outreach information to all
Borough residents and visitors to Harveys Lake, completed two years of in-lake and
stormwater monitoring, and developed an expanded GIS database on the Harveys Lake
watershed (Appendix A, Figure 2). In addition, since the stabilization projects were under
budget, the extra funds were used to augment another watershed project being conducted
within the Harveys Lake watershed.
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Based on stormwater monitoring, conducted by students and staff of Wilkes University, the
streambank stabilization projects resulted in phosphorus removal rates greater than 80%.
However, since these results were based on only a series of three storm events, a more
conservative phosphorus removal rate, obtained from the scientific literature (Center for
Watershed Protection, 2000), was ascribed to the stabilization projects. This literature
removal rate was 29% (Center for Watershed Protection, 2000). Thus, on an annual basis,
the two streambank stabilization projects were estimated to conservatively remove 22 lbs of
phosphorus from the total load entering Harveys Lake each year.

Hemlock Gardens Project
In 2001, the Borough of Harveys Lake and the Harveys Lake EAC were awarded a Growing
Greener grant to install a structural BMP at Hemlock Gardens, a 28 acre section of residential
land within the Harveys Lake watershed. The goal of this BMP was to reduce the TP and
total suspended solid (TSS) loads entering the small unnamed tributary along Second
Avenue, which in turn enters Harveys Lake. In addition to reducing the NPS pollution, the
structural BMP at Hemlock Gardens provided relief from some local flooding over Second
Avenue and contributed toward substantially reducing safety hazards associated with
flooding and icy conditions during the winter months.
Based on stormwater sampling at Hemlock Gardens, the structural BMP contributed toward
the removal of 14,578 lbs or 7.3 tons of solids through the course of five months. Based on
the data collected in 2003, the structural BMP at Hemlock Gardens was demonstrated to
remove approximately 44 lbs of TP per year from the lake’s annual phosphorus load.
The original concept for the Hemlock Gardens BMP was to install an infiltration basin to
remove pollutants and re-direct surface runoff back into the ground. However, site specific
soil testing revealed that such a BMP was not feasible. In response to this, Princeton Hydro
and the Borough’s environmental consultant re-designed the concept and worked with
Suntree Technologies, Inc. to come up with an alternative BMP.
The selected, alternative BMP was a Nutrient Separating Baffle Box, combined with a Water
Polishing Unit, to reduce the NPS pollutant load originating from Hemlock Gardens.
Essentially, the baffle box is a three chambered basin with screens above its static water line.
The screens provide a means of collecting leaf litter, gravel and rock, litter, and larger debris.
The polishing unit provides a secondary degree of treatment after the larger material has been
removed. The system was designed in such a manner as to not obstruct design storm flows if
either of the structures is completely filled. Thus, while the system would no longer retain
NPS pollutants at this point, it would not obstruct stormwater flow.
Stormwater monitoring above, below and within the structural BMP collected water quality
data on TP and TSS concentrations. Staff and students of Wilkes University collected the
stormwater samples. In turn, storm specific data (i.e. total amount of rainfall per storm), in
conjunction with information on the immediate drainage area of Hemlock Gardens, resulted
Princeton Hydro, LLC
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in a quantification of the amount of phosphorus removed per storm. These data were
extrapolated to a long-term, average water year (i.e. total amount of rainfall over the course
of a normal year). These calculations quantified the BMP’s annual removal rate of
phosphorus. The Hemlock Gardens project, along with the associated modeling calculations,
was presented at the Pennsylvania Lake Management Society’s meeting (State College,
October 16 - 17, 2003) and the North American Lake Management Society’s meeting
(Mashantucket, CT, November 4 – 7, 2003).
As previously cited, the amount of TSS the structural BMP collected were directly measured
through the removal of the material from the baffle box chambers by the Borough
Department of Public Works. The Hemlock Gardens Growing Greener project was
completed in fall of 2003, however, the Borough continues to monitor and remove
accumulated material from the structure.
With three years of monitoring data (2003, 2004 and 2006) the mean long-term, annual TP
removal rate for the Nutrient Separating Baffle Box is estimated to be 29 lbs (13 kg). The
annual TSS removal rate for this BMP is estimated to be 74,595 lbs (33,836 kg). The
reduction in the mean long-term, annual TP removal relative to the 2003 value was attributed
to additional stabilization measures upgradient of the BMP and not a reduction in pollutant
removal efficiency.
Second Non-Point Source (319) Implementation Project
With the completion of the first NPS Implementation project and the Hemlock Gardens BMP
projects, the Borough and the Harveys Lake EAC was awarded a second NPS
Implementation project. Again, funds for this project were awarded to the Borough and the
Harveys Lake EAC by PA DEP, originating from US EPA NPS (319) program. The second
NPS projects focused on demonstration projects of various small-scale retrofits that can be
easily integrated into the existing stormwater infrastructure. The goal of this demonstration
project was to quantify TP and TSS reduction with these small-scale BMPs. The primary
focus area of the project was the land immediately surrounding the lake, along Route 415.
All of the structure design and site selections were conducted in coordination with the
appropriate agencies (i.e. PennDOT, PA DEP, Luzerne Conservation District) and were
completed by the end of 2004. The structures were installed and students and staff of Wilkes
University collected stormwater samples from the spring through the fall to evaluate the
relative pollutant reducing effectiveness of the retrofits. There were two objectives for this
project. First, quantify how the retrofits contribute toward reducing the lake’s annual
pollutant load, with an emphasis placed on phosphorus. Second, use the resulting
information to plan and identify those retrofits best suited for the site specific conditions of
the Harveys Lake watershed. Again it should be emphasized that this project is focusing on
land immediately along the shoreline that is already developed (i.e. residential,
transportation, utilities).
Princeton Hydro, LLC
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In addition to the Demonstration project, this second NPS project also included the collection
of two additional years of in-lake monitoring (2003 and 2004). These data were critical to
determining the relative benefits associated with the implemented watershed-based projects
which were completed in 2004. Finally, a detailed fishery survey of the lake was conducted
in the fall of 2003. While the results of the fishery survey will be useful in managing the lake
from a recreational perspective, the primary goal of the survey was to collect data on how the
fishery community can be managed to improve upon current water quality conditions, an inlake restoration technique termed biomanipulation.
Nutrients, such as phosphorus, drive algal and aquatic plant production in lake environments.
A higher nutrient load results in larger amounts of generated algal and aquatic plant biomass.
Since phosphorus was determined to be the primary nutrient limiting algal growth in Harveys
Lake (Phase I study), all restoration actions to date have focused on reducing the existing
phosphorus load (i.e. TMDL). However, the biology of a lake also impacts the growth of
algae and aquatic plant.
In-lake monitoring of Harveys Lake over the past ten years has clearly documented that open
water densities of herbivorous (algae-eating) zooplankton (micro-animals that live in the
open waters of lake and ponds) are extremely low. A large number of herbivorous
zooplankton is an effective and natural means of controlling excessive algal growth. Since
some fish (such as alewife, golden shiners) are known to heavily graze on zooplankton, a
fishery survey was conducted in October 2003 to determine if the fishery community should
be re-structured to favor high numbers of herbivorous zooplankton. This in-lake restoration
technique is termed biomanipulation.
Results from the fall 2003 fishery survey indicate that the implementation of a
biomanipulation program in Harveys Lake would contribute toward improved water quality
conditions. Approximately one third of all the fish collected during the fall survey were
alewife, a species of fish well known to almost exclusively feed on zooplankton. With this
information, a lake stocking and management program was specifically developed for
Harveys Lake, to reduce the existing population of alewife. In turn, such a management
objective would result in an increase in the number of herbivorous zooplankton and provide
an added level of control over the algae, which would supplement the watershed-based
pollutant control measures.

3.0 Objective Prioritization of Sub-Watersheds for the Stormwater
Implementation Plan
The Harveys Lake watershed boundaries were delineated into sub-watersheds by Princeton
Hydro and the developed TP loads were calculated using existing land use/ land cover data. In
turn, these developed TP loads for the sub-watersheds were ranked from highest to lowest in
magnitude. The developed TP loads were used to rank the sub-watersheds, since ranking them
on total TP loads (developed and undeveloped) alone could generate misleading results. For
Princeton Hydro, LLC
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example, a large, forested sub-watershed may have a larger TP load relative to a smaller subwatershed with a high amount of human activities (i.e. suburban development, farming).
Therefore, the sub-watersheds were ranked based on the “developed” TP loads (Appendix A,
Figure 3). Developed lands are those defined as being altered by human activities and include
agricultural land uses.
Essentially, for each sub-watershed the annual TP load originating from land associated with
human activities was calculated. These land types included hay pasture, low density urban, row
crops, transitional and transportation. This sub-set of each sub-watershed’s TP load was defined
as the “developed” TP load. The sub-watersheds were then ranked as highest, moderate, or
lowest based on their developed TP loads.
Table 3 ranks the Harveys Lake’s sub-watersheds from highest to lowest relative to the
magnitude of the developed TP loads. Based on this analysis, sub-watershed 7 has the largest
developed TP load, while sub-watershed 4 has the smallest developed TP load in the Harveys
Lake watershed. As shown in Table 3, the median value of the developed TP load dataset was
16.2 kg. In order to further rank the sub-watersheds for the prioritization of stormwater projects,
those sub-watersheds that had developed TP loads below the median value of 16.2 kg, were
ranked “low”. That is, sites or locations targeted within these sub-watersheds for stormwater
projects would be low on the prioritization list.
In contrast, those sub-watersheds that had developed TP loads one and a half times the median
value, 24.3 kg, were ranked “high”. Thus, potential restoration sites or locations within the subwatersheds ranked as “high” would be prioritized for the implementation of stormwater projects.
The remaining sub-watersheds that have developed TP loads greater than 16.2 kg but lower than
24.3 kg were ranked “moderate”. Thus, these projects would be implemented after most of the
high ranking projects were at least considered for implementation.
It should be emphasized that the prioritization of the sub-watersheds based on their developed TP
loads is a guidance tool to aid in making long-term management and planning decisions on the
selection of sites of restoration (Table 4). Thus, other issues such as property ownership,
potential of obtaining required easements, ownership of adjacent roadways, existing
environmental constraints (wetlands, steep slopes, etc.) and actual costs for design and
installation need to be taken into account when making final decisions on the selection of project
sites. However, the data presented here in the SIP is a site-specific and objective strategy in
continuing the TMDL-based long-term restoration of Harveys Lake.
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Table 3: Prioritized Ranking of the Sub-Watersheds of Harveys Lake
Watershed, Based on the Developed TP Load

Prioritized Sub-Watershed

Developed TP Load (kg)

Prioritized Ranking

Sub-watershed 7

38.8

High

Sub-watershed 6

31.0

High

Sub-watershed 1

22.4

Medium

Sub-watershed 8

18.7

Medium

Sub-watershed 9

16.2

Medium

Sub-watershed 5

10.1

Low

Sub-watershed 3

8.1

Low

Sub-watershed 2

7.3

Low

Sub-watershed 4

4.9

Low

Median

16.2
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Table 4: Proposed Projects to Reduce Phosphorus in Stormwater Runoff
Site Name

Site Number

Priority*

1

Medium

Proposed Project
Installation of series of Aqua-Guardians

Baird Street
Queen of Peace Road
West Point Avenue/
Knoll Street Intersection

2

Medium

3

High

Stabilization of road-side swales;
bioretention swales
Installation of a three-chambered baffle box
Installation of a three-chambered baffle box

Rood Avenue

4

High

Wood Street

5

High

Fish and Boat
Commission Launch

6

High

Three-chambered baffle box and possibly
some additional roadside stormwater
infrastructure work

Outlet Stream from
Lake

7

Low

Enhance the riparian buffer; restoration of
existing dam

Old Lake Road

9

High

Maple Street

10

Medium

Carpenter Road

11

Low

Second Street

12

Low

Kunkle Road

15

Medium

Stabilization of road-side swales

Tulip Lane

17

Medium

Stabilization of road-side swales
Installation of a three-chambered baffle box

Roosevelt Street

18

Medium

Firehouse Road

19

Medium

Ashton Road

20

Medium

Grandview Avenue

21

Medium

Pave road, stabilize road-side swales, and
installation of Aqua-Guardians

Stabilize road-side swales and installation of
Aqua-Guardians
Installation of series of Aqua-Guardians
Installation of series of Aqua-Guardians
Additional road-side swale stabilization and
augment existing three-chambered baffle box

Stabilization of road-side swales and
installation of three-chambered baffle box
Installation of a three-chambered baffle box
Installation of series of Aqua-Guardians
Installation of a three-chambered baffle box

Noxen Road

22

Medium

Barnum Street

23

Medium

Installation of a three-chambered baffle box
*See Figure 4 for locations within each sub-watershed
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4.0

Sites for Retrofits or BMPs

Based on the developed TP loads the sub-watersheds were prioritized. Within each subwatershed, potential project areas were identified (Appendix A, Figure 4 and Table 4). The
proceeding section will outline where the sites are located, recommended restoration measure,
and estimated costs.

High Priority Candidates: Sub-watersheds 6 and 7
Site 6 – Fish and Boat Commission Launch
While this site is located in a sub-watershed prioritized as medium, its potential to house
a larger stormwater structure makes it a high priority candidate in terms of project
implementation. Currently, Site 6 houses a grate inlet skimmer box; however, a three
chambered Nutrient Separating Baffle Box (Appendix C), similar to the one located at
Hemlock Gardens Station, could replace the existing BMP and enhance the pollutant
removal capacity of the site. Since the site is owned by the PA Fish and Boat
Commission, issues associated with easements and right-of-ways may not be an issue.
The Borough may be able to work out an agreement with the PA Fish and Boat
Commission, similar to the one arranged between it and a private community of the
Hemlock Gardens.
The proposed stormwater BMP project at the PA Fish and Boat Commission Boat
Launch could be designed to focus treatment of the surface runoff pollutants generated
from the parking lot and any other adjacent stormwater that may flow under the Boat
Launch facility. However, the project may also be designed to accommodate and treat
more of the stormwater generated within this sub-watershed through some additional
retrofitting of the existing infrastructure. It may also be possible to connect the unnamed
tributary that enters the lake, located between the Boat Launch and Harveys Lake Beach
Club, to the BMP with a structure that diverts water from the tributary under storm
conditions to treat its collected stormwater. Such a system would be substantially high in
cost but has the potential to remove a substantial amount of pollution from this subwatershed.
Recommended Restoration Measure – There are three potential recommended stormwater
restoration scenarios for the PA Fish and Boat Commission Boat Launch parking lot:
Scenario I - Size, design, and install a Nutrient Separating Baffle Box at the Boat Launch
to treat the parking lot surface runoff. The estimated cost for this scenario is
approximately $100,000.00.
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Scenario II – Survey the adjacent drainage areas and infrastructure to potentially divert
some of the runoff from the adjacent land into a Nutrient Separating Baffle Box installed
at the Boat Launch. Such a project would include additional engineering, retrofitting,
materials (i.e. piping), and a larger Baffle Box. This scenario would be higher in cost
relative to Scenario I. The estimated cost for this scenario is $250,000.00.
Scenario III – Under this scenario, the Nutrient Separating Baffle Box installed at the
Boat Launch would treat surface runoff from the parking lot, as well as accept
stormwater that would otherwise flow through the unnamed tributary located between the
Boat Launch and the Harveys Lake Beach. Under such conditions an automated device
would monitor water height and/or flow in the tributary. Once the height and/or flow
exceed a certain threshold, established through hydrologic modeling, tributary water
would be diverted into the Baffle Box. However, flows greater than the designated
“treatment” storm would be allowed to pass to avoid localized flooding.
This scenario would be the most expensive of the three scenarios; however, it also has the
potential to remove the largest TP and TSS loads. At this point it is difficult to estimate
the costs without at least quantifying the potential drainage area of treatment. However, a
“ballpark” estimate for this scenario is approximately $500,000.00.
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Site 5 – Wood Street
Currently, Wood Street is a dirt/gravel road weathered (pocked, gullied, and rutted) by
snow melt and rainfall. The water running along the road is very turbid (i.e. high total
suspended solids) and had a color resembling chocolate milk. Additionally, deep pools
have formed in the central regions of the road. The end of the road, nearest to the lake, is
a grated catch basin, which is partially covered by snow; the visible section is gravel
ridden, which is probably derived from the washout of Wood Street.
Recommended Restoration Measure – The road should be paved and roadside swales
should be developed/ installed. In addition, a set of two small retrofits should be installed
at the bottom of Wood Street where it connects with Route 415. The existing catch
basins at the base of Wood Street could be retrofitted with Aqua-Guardians, which are
known to be effective at removing both particulate and dissolved forms of phosphorus.
Estimated Costs – Paving Wood Street, the installation of roadside swales and two AquaGuardians at the base of Wood Street and Route 415 is estimated to cost approximately
$60,000.00.
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Site 9 – Old Lake Road
This road is very narrow, which might make it difficult to transport equipment. However,
this portion of the watershed would benefit from the establishment of road-side swales
and a series of stormwater retrofits.
Recommended Restoration Measure – A road-side swale system on either side of the road
should be installed to direct surface runoff down the hill and into a larger settling basin or
a series of smaller catch basins. The catch basins could be retrofitted with AquaGuardians or similar, small-scaled catch basin retrofits at the base of the hill.
Estimated Costs – While some site specific survey work would be required to develop a
reasonable cost estimate for the recommended restoration measures described above, a
tentative estimate is $80,000.00

Site 3– West Point Avenue/ Knoll Street intersection
The road is a major thoroughfare compared to other sites. In addition, the proposed site
is adjacent to an elementary school. This may make some of the logistical issues a little
less complicated relative to other locations (i.e. easements, right-of-ways)
Recommended Restoration Measure – The Knoll Street and West Point Avenue
intersection may have a sufficient amount of space for the installation of a threechambered baffle box, similar to the one that was installed at Hemlock Gardens.
Estimated Costs – The actual cost for the design and implementation of a threechambered baffle box will be highly dependent upon the amount of associated
stormwater infrastructure required in order to ensure it is integrated into the Borough’s
existing stormwater conveyance system. However, a tentative estimate for the design and
installation of such a stormwater BMP is estimated to be between $150,000.00 and
$200,000.00.
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Site 4 – Rood Avenue
The water flow at Rood Avenue does not appear to be excessive; the road slopes towards
the lake and intersects Route 415. At the Knoll Street intersection a pipe receives waters
from Knoll Street, which then travels toward Wood Street. The possibility exists to
retrofit a stormwater structure at the Rood Avenue and Knoll Street intersection. Such a
device would be parallel with a similar structure that could be installed at the West Point
Avenue / Knoll Street intersection (Site 3).
Down the hill from the Ben Bar Drive Intersection, on the left side of the road, is a
moderately developed swale. The swale runs to a pipe near the intersection, which then
enters the grate box.
Recommended Restoration Measure – The grate box is broken and looks compromised;
this existing box could be replaced with a three chambered baffle box. This retrofit may
require some additional work on the existing piping network and the existing swale may
need to be stabilized and modified for water quality enhancements.
Estimated Costs – The design and installation of a three-chambered baffle box, associated
piping and stabilization of the existing swale is estimated to cost approximately
$300,000.00.
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Medium Priority Candidates: Sub-watersheds 1, 8, and 9
Site 2 – Queen of Peace Road
This road is on a steep slope and its road side swales are armored with cobble and rock;
the original intent of this design appears to be to provide some infiltration of the
stormwater into the soil. A yellow stake located on the left side of the road marks a large
pipe with an octagonal grated cover; this pipe appears to divert water flow into a forested
area adjacent to the road.
Recommended Restoration Measure – A large stormwater basin could be installed along
Queen of Peace Road. However, given the steep slope and the existing road side swales,
the recommendation is to upgrade these swales for bioretention and infiltration.
Estimated Costs – If the road side swales on both sides of Queen of Peace Road are
converted into bioretention swales for the entire length, slightly less than one mile, the
design and implementation of such a project would cost approximately $100,000.00.
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Site 1 – Baird Street
This street was recently paved and has a deep, fairly new catch basin, which could be
retrofitted for water quality enhancements. During the site visit no runoff was observed,
however, runoff would originate from residential lands and the associated roadways.
Recommended Restoration Measure – Given that Baird Street was recently paved and has
deep catch basins, the recommendation is to retrofit the existing catch basins with AquaGuardians to increase the removal of phosphorus from the surface runoff generated
during storm events. A set of six Aqua-Guardians are recommended for this project.
Estimated Costs – The sizing, design and installation of six Aqua-Guardians, including
the units and a supply of the nutrient filtering media “pillows” (Appendix C) is estimated
to cost $25,000.00.
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Site 10 – Maple Street
A catch basin was recently installed near the upper section of the road (near Green
Street); the basin is lined with black plastic rippled tubing and offers little opportunity for
a retrofit. The catch basin appears to handle melt runoff from the forest, as well as heavy
water flow.
A detailed survey of the catch basins along Maple Street revealed that most of the basins
themselves would have to be replaced before a MTD, such as the Aqua-Guardian, could
be installed. Thus, a few of these basins will be selected for replacement and retrofitting
(see below).
Recommended Restoration Measure – A swale should be developed on the left side of the
road, down hill from the catch basin, to help channelize the water flow. In addition,
improvements to the swale down to the Cliff Street intersection are warranted where the
poorly developed swale meets the flow from Cliff St.
Estimated Costs – The Borough of Harveys Lake has approximately $18,000.00 through
their Non-Point Source (319) grant for the purchase and installation of a select number of
Aqua-Guardians. This project will also include the collection of stormwater samples to
assess the pollutant removal capacity of these retrofits.
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Site 23 – Barnum Street
Surface runoff from Barnum Street is collected and transported through a series of pipes
and channels, which are in varying levels of disrepair, to the lake. The basin at the end of
Barnum Street, where it intersects with Route 415, was full of sediment and debris.
Recommended Restoration Measure – The existing basin at the bottom of Barnum Street
could be replaced with a larger three-chambered baffle box to enhance its capacity to
remove non-point source pollution from the surface runoff, before discharging to Harveys
Lake. Some of the catch basins upgradient of the basin at the bottom of Barnum Street
could be retrofitted with skimmer boxes or SNOUTS to contribute toward reducing the
particulate load before reaching the Barnum Street / Route 415 intersection.
Estimated Costs – Excluding any retrofits upgradient from the Barnum Street / Route 415
intersection, the design and installation of a three-chambered baffle box is estimated to
cost between $150,000.00 and $200,000.00.
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Site 22 – Noxen Road
Noxen Road is located along the north central shoreline of the lake and is also Route 415,
leaving the Harveys Lake watershed toward the north. The road has a slight to moderate
slope with little to no road side stormwater infrastructure within approximately 0.5 miles
of reaching the shoreline of Harveys Lake.
Recommended Restoration Measure – Since there is essentially no stormwater
conveyance system along Noxen Road, a considerable amount of work would be required
to treat the runoff from the road and adjacent properties prior to surface runoff entering
Harveys Lake. Thus, additional investigations into existing easements and right-of-ways
would be required. However, tentatively, a series of road side, bioretention swales could
be installed along with a large regional BMP, such as a three-chambered baffle box.
Estimated Costs – Additional survey work is required to obtain a reasonable estimate of
the costs associated with the design and installation of some type of stormwater
conveyance system for Noxen Road. However, a very preliminary estimate for the
installation of a set of road ride bioretention swales and a three-chambered baffle box at
the bottom of the road is estimated to cost approximately $400,000.00.
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Site 20 – Ashton Road
A rock lined swale leads to a catch basin at the Ashton Road / Lewis Street intersection,
which is in need of repair. Based on the amount of road side sediment and debris, this
portion of the watershed probably experiences particularly large surface flows associated
with storm events.
Recommended Restoration Measure – A three chambered baffle box on the opposite side
of the road could be installed to capture and treat surface flows from the Ashton Road /
Lewis Street Intersection. In turn, the discharge from the baffle box would enter a stream
that then discharges to Harveys Lake. However, in addition to the baffle box, some
additional stormwater infrastructure upgrades would probably be required as well.
Estimated Costs – The design and installation of the three chambered baffle box is
estimated to cost approximately $200,000.00. However, this does not include any
additional upgrades or repairs of the existing stormwater conveyance system.
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Site 21 – Grandview Avenue
Currently, the catch basins on Grandview Road are failing and in need of repair or
upgrades. In addition, some enhancement of the existing road side swales would aid in
treating the stormwater runoff. However, similar to many of the proposed sites, some
survey work would be required to identify existing easements, property boundaries and
right-of-ways.
Recommended Restoration Measure –New catch basins need to be installed and
retrofitted with a Manufactured Treatment Device (MTD) to enhance the pollutant
removal capacity of the basins. The recommended MTD for these basins is the AquaGuardian. The basins near the bend of the road should be prioritized the others since they
are closer to the lake.
Estimated Costs – The estimated cost for the design and replacement of six existing catch
basins and retrofitting each one with an Aqua-Guardian is $30,000.00. This cost does not
include any additional upgrades to the existing stormwater piping and infrastructure that
may be required.
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Site 19 – Firehouse Road
This road exhibits signs of heavy amounts of storm flow and provides little to no capacity
for the removal of non-point source pollutants.
Recommended Restoration Measure – A bioretention swale could be installed from the
bend where Firehouse Road connects to Peach Street, down toward the lake shoreline. In
addition, a larger stormwater basin, such as a three chambered baffle box, could be
installed at the bottom of Firehouse Road, where it intersects with Route 415.
Estimated Costs – The design and installation of a bioretention swale and three
chambered baffle box along Firehouse Road is estimated to cost approximately
$250,000.00.
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Site 18 – Roosevelt Street
This street is on a steep slope, which has a straight shot to the lake. There are two catch basins on
either side of Roosevelt Street where it intersect with Wayne Street. A moderate amount of grit
was observed along Roosevelt Street.
Recommended Restoration Measure – A three chambered baffle box could possibly be installed
at one of three locations: upgradient, downgradient or at the Roosevelt Street /Wayne Street
intersection.
Estimated Costs – Excluding any additional expansions or upgrades of the existing stormwater
infrastructure, the design and installation of a three chambered baffle box is estimated to cost
between $150,000.00 and $200,000.00.
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Site 17 – Tulip Lane
This road has a steep slope with a straight shot to the lake; a basin is located where the
Lane intersects Route 415, however, there is no existing stormwater infrastructure to
direct the flow of surface runoff. The basin handles sheet flow, and houses a pipe that
may have been designed to infiltrate stormwater back into the ground.
Recommended Restoration Measure – In order to improve the existing basin’s efficiency,
a set of road side swales could be installed. Depending on the results of some local soil
sampling, these swales may be bioretention BMPs. However, a considerable amount of
survey work would be required to determine how much land is available for the
installation of such swales.
Estimated Costs – If the soils and amount of available space is conducive, a set of
bioretention swales, one on either side of the road, is estimated to cost approximately
$60,000.00.
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Site 15 – Kunkle Road
No catch basins were found along Kunkle Road. This heavily traveled road would
benefit from the development of road side swales to treat the stormwater and perhaps
infiltrate some of it into the ground.
Recommended Restoration Measure – Install a set of road side swales, perhaps a set of
bioretention swales, to treat and infiltrate the stormwater.
Estimated Costs – The actual cost for the design and installation of any particular road
side swale along Kunkle Road will be dependent upon their linear lengths. However, a
preliminary estimate is that a total of 300 linear feet on either side of the road converted
into some type of water quality swale would cost approximately $150,000.00 (total of
600 linear feet; 300 linear feet on either side of the road).
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Low Priority Candidates: Sub-watersheds 2, 3, 4, and 5
Site 12 – Second Street
On Second Street a concrete channel houses a stream of moderate to heavy flow, which
empties into the main body of Harveys Lake. This proposed site is located downgradient
of Hemlock Gardens, the 20 acre residential area whose stormwater is treated through a
three chambered baffle box prior to entering the small unnamed tributary that enters
Harveys Lake.
Recommended Restoration Measure – A three chambered baffle box could possibly be
installed in the existing stormwater conveyance system, possibly replacing the existing
catch basin located in the Second Street Church parking lot. Some additional road side
stabilization could be conducted along select portions of Second Street.
Estimated Costs – Excluding any road side stabilization or upgrades to the existing
conveyance system, the design and installation of a three chambered baffle box at the
base of Second Street is estimated to cost at least $200,000.00.
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Site 7 – Outlet Stream from Harveys Lake
A significant amount of backfilling, re-grading and removal of vegetation has taken place
through the years at the outlet stream of Harveys Lake. In addition, there is an
accumulation of silt and material both behind and below the dam.
Recommended Restoration Measure – While the dam is more than likely in need of some
repair, an inspection and assessment of this structure is required even to obtain a
preliminary estimate on how much it would cost to design and implement. Part of this
dam restoration project would more than likely include the removal of accumulated
sediment and re-grading / stabilizing the shoreline areas adjacent to the dam
Downstream of the dam, sections of Harveys Lake are in need of stabilization. The reestablishment of a riparian buffer is strongly recommended for the stabilization of the
outlet of Harveys Lake.
Estimated Costs – With approximately 1,000 linear feet of streambank in need of
stabilization downstream of the Harveys Lake dam, the estimated cost for the design and
installation of a riparian buffer is estimated to cost approximately $50,000.00.
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Site 11 – Carpenter Road
This road has a set of recently installed catch basins intersecting Route 415 and heading
in an eastern direction.
Recommended Restoration Measure – The existing catch basins could be retrofitted with
Aqua-Guardians to enhance their capacity to remove non-point source pollutants,
particularly phosphorus. Between eight and ten Aqua-Guardians would be installed into
a series of catch basins along Carpenter Road.
Estimated Costs – The design and installation of between 8 and 10 Aqua-Guardians along
Carpenter Road is estimated to cost approximately $35,000.00.
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5.0

Technical and Financial Assistance Needed to Implement BMPs

Costs for the design, installation and maintenance of each proposed stormwater structure are
provided in this report and its associated appendices. Project specific costs are provided in
Section 4 and Table 5 of this report. Some additional information on the costs associated with
the BMPs is provided in Appendix C of this report. The total cost of all proposed projects is
$ 2.6-2.8 million.
The stormwater / watershed projects that have been conducted to date in the Harveys Lake
watershed have been funded through the Commonwealth’s Growing Greener Program and the
Non-Point Source (Section 319 of the Clean Water Act). The Borough of Harveys Lake and the
Harveys Lake Environmental Advisory Council will continue to seek funding through these
programs as well any other sources. For example, since the Harveys Lake watershed is one of
the headwater areas that contribute to both the Susquehanna River and the Chesapeake Bay
watersheds, it may be possible to obtain funding for BMP implementation through other
programs since reducing the pollutant load in Harveys Lake and Creek contributes toward
reducing the pollutant load to these other ecosystems.

6.0

Public Information and Participation

With the exception of a small portion in the northeast corner, the watershed of Harveys Lake is
entirely located within the Borough of Harveys Lake. Thus, the stakeholders who serve as the
“stewards” for the protection and preservation of Harveys Lake are the residents of the Borough.
The Borough has been fortunate enough to receive funding over the last 15 years through State
grants for the study, design, implementation and monitoring of projects to reduce the pollutant
loads entering the lake.
The Borough of Harveys Lake will continue to seek and secure funding for project
implementation. However, the Harveys Lake Environmental Advisory Group has served and
will continue to serve as the watershed advisory group who oversees the review and planning of
projects and the establishment of in-lake and watershed priorities. Both the Borough and the
Advisory Group have been critical participating groups in gaining landowner cooperation for
easements and public education.
The Borough and the Advisory Group uses a four point strategy to inform citizens and local
stakeholders on the issues of concern and projects that are underway at Harveys Lake:
1. Monthly public meetings. Both the Borough and the Advisory Group each have a
monthly public meeting. All of the issues associated with the development of the
Stormwater Implementation Plan as well as pre- and post-Plan projects have and will be
presented and discussed at the monthly public meetings.
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2. Placing items and articles on the management of the lake and watershed in the Borough’s
newsletter that is released twice a year.
3. Occasional press releases to local / regional papers; such press releases tend to occur after
a project milestone is complete.
4. The Borough sponsors local environmental / watershed-based training / education
seminars that are frequently conducted by Wilkes University.

7.0

Implementation Schedule and Evaluation

Each sub-watershed has a set of proposed BMPs to be implemented. The milestones set for each
sub-watershed will be the completion of each recommended BMP, the determination that the
recommended BMP can not be implemented for some site specific logistical reason, and/or the
implementation of a BMP project that was not originally described in this Stormwater
Implementation Plan.
The milestones for the watershed as a whole will be the completion of a specific project or
projects, according to the schedule shown in Table 5. This schedule is subject to revision based
on funding availability and land owner cooperation.
As with all projects that have been implemented to date, the Public Works Department of the
Borough of Harveys Lake will continue to be responsible for the maintenance and clean outs of
current and future BMPs installed in the watershed. In addition to preserving and protecting the
water quality and recreational value of Harveys Lake, the Borough recognizes that these actions
also aid in compliance with its MS4 permit.
As described above, the Borough of Harveys Lake, the Harveys Lake Environmental Advisory
Council and the Borough residents have been and will continue to be the “stewards” of Harveys
Lake, which includes the oversight of the design and implementation of the watershed BMP
projects. As part of their responsibilities the Borough and Advisory Council ensure that project
milestones are met by completing the projects, documenting the pollutant load removals, and
comparing them to the existing phosphorus TMDL. For the technical component of
documenting the established milestones, the Borough and Advisory Council works closely with
both Wilkes University and Princeton Hydro.
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All of the issues associated with local priorities, availability of resources, seasonal weather
conditions and coordination of opportunities have already been worked through with some of the
past implementation projects awarded to the Borough within the last 10 years. For example, the
three chambered baffle box is considered a highly successful project by watershed stakeholders,
which really aided in increasing local interest and participation in watershed-based projects. In
fact, since the installation of the baffle box in the Hemlock Gardens section of the watershed,
residents have approached the Borough with various watershed sites of concern relative to the
health of the lake. The Borough will continue to work with participating stakeholders in the
implementation of various watershed projects.

8.0

Water Quality Monitoring and Evaluation

Since the development of the Phase I study, Princeton Hydro has been monitoring Harveys Lake
and Wilkes University has been collecting stormwater samples throughout the watershed to aid
in estimating the load reductions associated with the implemented projects. Princeton Hydro and
Wilkes University is essentially the “technical team” for the Borough and Advisory Council.
As per PA DEP’s TMDL designated for Harveys Lake, the goal is to reduce the originally
existing annual TP load of 1,019 lbs to 789 lbs. Thus, the originally existing annual TP load
needed to be reduced by 230 lbs to attain the targeted load. However to date, the actions that
have taken place have reduced the existing load by 22% with 179 lbs remaining to be removed
(Table 2). Each time a watershed-based project is implemented stormwater monitoring data is
collected to quantify the amount of TP, in pounds, removed on an annual basis. The
quantification of the TP removed on an annual basis for each project implemented, will be
critical milestones through the implementation of this Stormwater Plan.
Listed below are a series of interim water quality milestones for the duration of the Plan’s
implementation over 18 years:
•
•
•
•

As of 2009, the identified targeted reduction (230 lbs) load has been reduced by 22%
By 2014 (5 years after Plan is approved), seven of the identified BMPs will be completed
resulting in the a reduction of the targeted load of 55%
By 2019 (10 years after Plan is approved), eight of the identified BMPs will be completed
resulting in the a reduction of the targeted load of 98%
By 2027 (18 years after Plan is approved), eight of the identified BMPs will be completed
resulting in the a reduction of the targeted load of 98%

Based on this schedule and assuming funding will be acquired to implement all listed projects as
per the proposed timeline, Harveys Lake will be in compliance with its total phosphorus TMDL
between 10 and 18 years.
With the implementation of any watershed-based project, a series of stormwater monitoring
events will be conducted under pre- and post-installation conditions, with the post-installation
conditions collecting samples as stormwater flows into and out of each BMP. The frequency of
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sampling tends to be a minimum of three pre- and three post-installation sampling events,
however, some of the larger BMPs have been monitored over several years to obtain a better,
inter-annual estimate of their pollutant removal rates. Thus, any monitoring to assess progress
on the TMDL is tied to stormwater monitoring of installed BMPs.
In-lake and stream monitoring is also conducted to gauge how Harveys Lake is responding to the
reductions in the pollutant loads. Such large-scale in-lake and watershed based monitoring will
continue in the future, using a similar monitoring program that was established after the
completion of the Phase I study. This provides an ever increasing inter-annual database to
identify long-term changes or trends in water quality. Two in-lake monitoring stations typically
are monitored for a variety of physical, chemical and biological parameters; in-situ (dissolved
oxygen, temperature, pH and conductivity) data and discrete samples are collected from three
inlet stream sampling stations and the outlet as well as the in-lake stations. The discrete samples
are typically collected and analyzed for total phosphorus as well as soluble reactive phosphorus,
total suspended solids, chlorophyll a and pheophytin.
Typically, Princeton Hydro is responsible for the in-lake monitoring, which usually involves one
spring, one early summer and one late summer sampling event. Wilkes University is responsible
for the collection of pre- and post-installation stormwater monitoring to assess the pollutant
removal efficiency of the installed BMPs. At a minimum, total phosphorus and total suspended
solids are the water quality parameters analyzed for the collected stormwater samples.
After the post-installation monitoring is complete, Princeton Hydro will use the stormwater data
to calculate the pollutant removal efficiency of the installed BMPs. Princeton Hydro and the
Borough of Harveys Lake then develop and submit progress reports at the end of the project that
outlines the progress made toward attaining the targeted TP load outlined in the TMDL.
Whenever possible, the Borough and Advisory Council will team with other organizations and
agencies in the further implementation of the Stormwater Plan. For example, Harveys Lake is
located in one of the headwater areas for both the Susquehanna River and Chesapeake Bay
watersheds. Such watershed-based, inter-relationships could aid in fostering larger, regionally
based agreements and projects to improve the water quality of Harveys Lake as well as
downstream waterways.
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9.0

Remedial Actions

Since the goal of the Stormwater Implementation Plan is to attain the targeted phosphorus
concentration as per the TMDL, the prescribed milestones focus on the cumulative amount of
phosphorus that is removed on an annual basis as a result of the installed BMPs. For example, to
date, 29% of the annual phosphorus load targeted for removal under the TMDL has been
removed. Thus, with the project already implemented, approximately 179 lbs of TP need to be
removed to comply with the TMDL.
As previously described, progress on the TMDL is re-evaluated on a regular basis as part of each
project that is awarded funding for a specific structural BMP. As part of the project reports
associated with each BMP implementation, project milestones (annual TP load removed and how
it contributed toward attaining the targeted TMDL), identification of additional benefits (removal
of other pollutants such as total suspended solids) and progress on attaining the TMDL is always
provided. These reports document both relative successes as well as problems that arose during
project implementation.

10.0 Conclusions
A total of 230 lbs of TP needs to be removed from the Harveys Lake watershed’s annual TP load
in order to comply with the established TMDL. As a result of recently completed stormwater
projects, approximately 51 lbs of TP has been removed from the existing load. This amount
accounts for approximately 29% of the 230 lbs of TP targeted for removal; thus, 179 lbs still
need to be removed.
This SIP serves as a “blue-print” for the design and implementation of 23 stormwater structures,
which will remove more than the 179 lbs required to comply with the Harveys Lake TMDL. The
locations, proposed projects, and estimated amount of phosphorus removal are summarized in
Table 5. It should be noted that the estimated phosphorus removal rates provided in this SIP are
very conservative and thus higher removal rates may be achieved. This is particularly the case
for stormwater structures that can be retrofitted with iron oxide since this material is capable of
inactivating dissolved forms of phosphorus.
In addition, it should be emphasized that this SIP is a planning document and more site specific
information is required in order to conduct a more complete assessment of project feasibility.
This information should include, but is not limited to, topographic and property boundaries,
existing easements and right-of-ways, and existing soil and groundwater characteristics. The
overall goal of the SIP is to provide guidance in the selection, design, and implementation of
cost-effective projects that will reduce the phosphorus load entering Harveys Lake.
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Table 5: Proposed Stormwater Projects Summary
Site and Recommendations

Estimated
Implementation
Dates
2009

Estimated
Cost
($)
$25,000.00

Total P
Removed
(lbs/yr)
5

Queen of Peace Road
Stabilized road-side swales
Bioretention swales

2013

$100,000.00

5

West Point Avenue/ Knoll Street Intersection
Three-chambered Baffle Box

2011

$150,000.00
- $200,000.00

30

Rood Avenue
Three-chambered Baffle Box
Wood Street
Pave the dirt road
Road side swales
Installation of a set of Aqua-Guardians

2013

$300,000.00

15

$60,000.00

15

Fish and Boat Commission Launch
Scenario 2 - parking lot and associated roadway
Old Lake Road
Stabilized road-side swales
Aqua-Guardians

2015

$250,000.00

25

$80,000.00

7

Maple Street
Installation of Aqua-Guardians

2009

$18,000.00

5

Carpenter Road
Installation of Aqua-Guardians

2027

$35,000.00

5

Second Street
Additional road-side swales
Augment existing 3-chambered baffle box
Three-chambered baffle box at bottom of road
Kunkle Road
Bioretention swales (each ≈50 l. ft.)
Stabilized road-side swales (each ≈1,000 l. ft.)

2027

$200,000.00

60

2025

$150,000.00

7

Baird Street
Newly installed, deep catch basins
Installation of Aqua-Guardians
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Table 5: Proposed Stormwater Projects Summary (continued)
Tulip Lane
Roadside swales

2019

$60,000.00

2

Roosevelt Street
Installation of Three-Chambered Baffle Box

2019

$150,000.00
- $200,000.00

30

Firehouse Road
Roadside swales
Installation of Three-Chambered Baffle Box

2017

$250,000.00

35

Ashton Road
Installation of Three-Chambered Baffle Box

2021

$200,000.00

20

Grandview Avenue
Installation of Aqua-Guardians

2025

$30,000.00

5

Noxen Road
Installation of Aqua-Guardians

2025

$400,000.00

5

Barnum Street
Installation of Three-Chambered Baffle Box

2023

$150,000.00
- $200,000.00

20

Outlet of Harveys Lake

2027

$50,000.00

-----

$2,658,000.00$2,808,000.00

296

Totals
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Prioritized Summary of Proposed
Stormwater Projects for Harveys Lake
2009

Installation of small-scale retrofits in existing catch basins along Baird and Maple
Streets (Site numbers 1 and 10, respectively). Funding for this project will be
conducted as part of the existing NPS (319) grant. These small-scale, catch basin
projects were in a medium ranked sub-watershed but were scheduled as first to
implement due to their relatively easy installation.

2011

Installation of a three-chambered baffle box at the intersection of West Point
Avenue and Knoll Street (Site number 3). This project is located in a high
ranking sub-watershed.

2013

Installation of a three-chambered baffle box along Rood Avenue (Site number 4).
In addition, install a series of Aqua-Guardians (or similar devices) along Wood
Street (Site number 5), as well as pave the dirt roads and stabilize the road side
swales. These projects are located within a high ranking sub-watershed.

2015

Install a large underground treatment stormwater structure, such as a threechambered baffle box, in the parking lot of the Fish and Boat Commission’s boat
launch (Site number 6). In addition, stabilize road-side swales and install AquaGuardians (or similar devices) along Old Lake Road (Site number 9). These
projects are located in high ranked sub-watershed; they have the potential to
reduce a substantial amount of the lake’s phosphorus and suspended solids loads.

2017

The installation of a three-chambered baffle box and the stabilization of some
road-side swales along Firehouse Road (Site number 19). These projects are
located in a medium ranked sub-watershed.

2019

The stabilization of road-side swales along Tulip Lane (Site number 17) and the
installation of a three-chambered baffle box along Roosevelt Street (Site number
18). These projects are located in a medium ranked sub-watershed.

2021

The installation of a three-chambered baffle box along Ashton Road (Site number
20). This project is located in a medium ranked sub-watershed.

2023

The installation of a three-chambered baffle box along Barnum Street (Site
number 23). This project is located in a medium ranked sub-watershed.
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2025

The installation of a series of Aqua-Guardians (or similar devices) along
Grandview Avenue (Site number 21) and Noxen Road (Site number 22). Some
bioretention swales would be installed with some additional road-side swale
stabilization along Kunkle Road (Site number 15). All of these projects are
located in medium ranked sub-watersheds.

2027

The installation of a series of Aqua-Guardians (or similar devices) along
Carpenter Road (Site number 11). Some additional road-side swale stabilization
along Second Street as well as the installation of a three-chambered baffle box
where Second Street intersects Route 415 (Site number 12). The outlet area of
Harveys Lake could also benefit from some local and selective dredging,
shoreline stabilization and additional stabilization measures along Harveys Creek.
All of these projects are located in low ranked sub-watersheds.

Finally, it should be noted that stormwater monitoring should be conducted as each project is
installed and completed. Since the estimated pollutant removal rates were conservative, it is
certainly possible that the targeted goal of removing 290 lbs of total phosphorus could be
attained prior to the completion of all of the listed projects. However, this can only be verified
with the collection of site specific stormwater samples and their subsequent analysis. Such an
approach requires an adaptive management strategy in the long-term implementation of the
Harveys Lake Stormwater Implementation Plan.
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TMDL for Harveys Lake
Introduction
This TMDL document for Harveys Lake was completed to address the impairments noted on the PA
1996 303(d) list.

Data Source
Clean Lakes Project **
Clean Lakes Project

*1996 Section 303(d) Listing for Harveys Lake
Source
Cause
On-site Waste
Nutrients
Other nonpoint
Suspended Solids
sources

Priority
Medium
Medium

* There was no change to the listing for Harveys Lake in the PA 1998 303(d) list
**The Clean Lakes Project report was prepared by Coastal Environmental Services through an EPA grant.

The Phase I Diagnostic Feasibility Study conducted by Coastal Environmental in 1994, identified
Harveys Lake as impaired due to large algae blooms and localized sedimentation problems. Sediment
problems are due to deposition from overland runoff as well as streambank and shoreline erosion. The
large algae blooms are due to the excessive nutrients available in the water column in Harveys Lake.
The algae blooms are intensified by the lack of large-bodied zooplankton due to over population of
alewife, a planktivorous fish.
The inclusion of suspending solids as an impairment to Harveys Lake is not reflective of the entire
waterbody. The Clean Lakes Study discusses sediment accumulation as only localized in certain areas
around the shoreline of the lake. For example, Page 6 of the study mentions sedimentation near the
public boat ramp and the lake outlet and then summarizes that “sediment accumulation in other areas
are not of immediate concern.” Also, on Page 11, it states that “Localized sedimentation has also been
a problem for Harveys Lake” as it pertained to runoff from the lake road. The study also found in-lake
TSS concentrations in the epilimnion and hypolimnion of 1.03 and 1.69 mg/l, respectively. EPA
research (Water Quality Criteria; 1972) suggests that TSS concentrations at 25 mg/l and below allow
aquatic communities a high level of protection. Since the sediment problems are not occurring within
the entire waterbody, including suspended solids within this TMDL is not warranted.
PA does not currently have water quality criteria for nutrients. For this reason, Carlson's Trophic
Status Index (TSI) is used as the indicator of lake water quality. TSI analysis is used to determine the
necessary phosphorus reduction targets for this TMDL. Since Harveys Lake is a phosphorus limited
lake (TN to TP ratio > 20, see Attachment A), the established relationship between in-lake phosphorus
concentration and TSI was used to estimate the load reductions required to meet the water quality
objectives. A TSI value of 50 is used as the cutoff between a eutrophic and mesotrophic lake, so in
this TMDL the target is a TSI value of 50.
Background
Harveys Lake is the largest natural lake, by volume, in the Commonwealth of Pennsylvania and is
located in the Borough of Harveys Lake, Luzerne County. It has been a popular recreational lake since
the late 1800’s and is used for fishing, swimming, and boating. Its shoreline is unusual in that a paved
1

road encompasses the lake along the shore with most of the homes and cottages located across the
roadway, opposite the lake. Harveys Lake has been designated for protection as a Cold Water Fishery
(CWF).
Lake studies conducted in the 1980s and early 1990s concluded that the lake is moderately eutrophic.
An algae bloom occurred in 1981 that closed the lake to swimming and another bloom occurred in
1990.
The lake is one of the most heavily used lakes in the area.
TMDL Endpoints
Pennsylvania does not currently have numeric water quality criteria for nutrients. For this reason, the
Carlson Trophic Status Index (TSI) is used as the indicator of lake water quality (Attachment A). The
TSI is a ranking based on three measured parameters, total phosphorus, chlorophyll-a, and Secchi disc
(Pa. DEP, 1999).
All pollutant contributions to Harveys Lake are from non-point sources. The TMDL target value for
phosphorus is determined by the calculation the water column concentration that is needed to obtain a
TSI value of fifty. TSI of fifty (50) represents the boundary condition in Carlson’s index between
mesotrophic and eutrophic lakes. Achieving mesotrophic status would be consistent with water quality
standards for Harveys Lake.
TSI = 14.42 * ln( 1000 * [Total P] ) + 4.15
Data Compilation
Lake water samples were collected bimonthly from May 1993 to August 1993, and monthly from
September 1993 to March 1994. Samples were collected at one station from the surface to the bottom
at four-meter intervals and at another station at five-meter intervals. Watershed samples were taken
during both wet and dry conditions. All Clean Lakes projects follow the Clean Lakes Program
requirements for temporal and spatial sampling, and parameters to be sampled (40 CFR Part 35
Subpart H and 40 CFR Part 31 attached as attachment C). The diagnostic/feasibility study performed
in this watershed was a Clean Lakes Phase I study funded under Section 314 of the Federal Clean
Water Act. Table 1 shows Lake data used in the TMDL development.
Table 1. Lake data used for TSI computations.
Data
Lake Type
Lake Status
Existing P Conc.

Value
Anoxic
Regular
0.031 mg/l

Hydraulic Residence Time
Surface Area
Mean Depth

1,116 days
621.5 acres
11 meters

Source
Attached excerpt from Lake Guidance
There is no special protection designation for this lake
This was the computed average of current sampling in
May 2001 and that of the Clean Lakes Phase I.
Info from Phase 1 Lake study(average value)
Info from Phase 1 Lake study(average value)
Info from Phase 1 Lake study(average value)
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Biomonitoring was completed on Harveys Lake and included chlorophyll a, phyto- and zooplankton
densities, and an assessment of the fisheries.
Phosphorus was found to be the limiting nutrient in the lake (Attachment A). The lake is eutrophic at
present with elevated phosphorus levels.
Derivation of Loading Values and TMDL Computations for Phosphorus
The TMDL was computed by the following methods.
1. An existing TSI and Phosphorus loading were computed using the equations contained in the
Lake for Windows program "TSI Only" option (see attachment D, excerpt from the
Implementation Guidance for Section 95.6-Management of Point Source Phosphorus
Discharges to Lakes, Ponds, and Impoundments showing the Reckhow Models and the TSI
equation). Refer to page 11 to the TSI analysis titled, "Current Conditions".
Table 2. Summary of TSI Scenarios
In-Lake P
TSI
concentration
Current Conditions
0.031
53.7
Target TMDL
0.024
50.0
Scenario

Load(lb/yr)
1,019
789

Watershed loading values were acquired from the AVGWLF model for various sources including
farmland, commercial/residential, forest, groundwater and unpaved roads. The AVGWLF model was
calibrated using the total phosphorus load to the lake as calculated by the Lake Model minus an
internal load.
The internal load was assumed to be 25% of the total calculated load (0.25 X 1,019 = 255).
While erosion of the shoreline around Harveys Lake is a major contributor of both solids and
phosphorus in localized areas, it is not calculated by AVGWLF. Although AVGWLF does calculate a
load from streambank erosion, it does not calculate a load from lake shoreline. The phosphorus load
contributed to Harveys Lake from the shoreline surrounding the lake and the tributaries to the lake was
set to 150 lb/yr.
Harveys Lake also receives phosphorus contributions from on-site septic systems. The estimate of 33
lb/yr was taken from the Phase I Diagnostic/Feasibility Study of Harveys Lake. This study accounted
for septic systems within 330 feet of either the lake shoreline or a tributary, per EPA established
criteria, and a per capita phosphorus loading coefficient.
Summing all loads from GWLF and the estimated contributions from internal loading, lake shoreline
and septic systems discussed above gives a total current load to the lake of 1,019 lbs TP/yr. These
loads are shown below in Table 3.
A 10% Margin of Safety (MOS) was initially taken from the computed TMDL Target Load. There are
no point sources in the watershed, so the WLA is set to zero.
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TMDL = LA + WLA + MOS
MOS = 0.10 * TMDL Target
MOS = 0.10 * 789 = 79 lbs
So:
LA = TMDL Target – (MOS + WLA)
710 = 789 – (79 + 0)
The Equal Marginal Percent Removal (EMPR) method was applied to determine the allowable loads
from each source required to meet the TMDL target goal (MOS taken out) of 710 lbs TP/yr. These
target loads for each land use along with the percent reduction required to meet them are also shown in
Table 3.

Table 3. Annual Phosphorus Loading Values (lb/yr)
TOTAL
PHOSPHORUS
Land Use Category

Area (ac)

current load TMDL Target
(lb/yr)
(lb/yr)

% reduction
annual P load

Farmland
Forest
Developed
Septic
Unpaved Roads
Internal Loading
Streambank Erosion
Groundwater

154.7
2841
499
N/A
2.5
N/A
N/A
N/A

95
51
199
33
3.4
255
150
233

53
51
111
33
3.4
142
84
233

44.2
0
44.2
0
0
44.2
44.2
0

Totals

3,541

1,019

710
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Tables 4 and 5 provide a summary of the TMDL for total phosphorus.
Table 4. Summary of Calculated Load Reduction
Parameter
Existing Load (lb/yr)
TMDL Load (lb/yr)
Total Phosphorus
1,019
789

Parameter
Total Phosphorus

Table 5. Total Maximum Daily Load Breakdown
LA
WLA
MOS
(lb/yr)
(lb/yr)
(lb/yr)
710
0
79

4

TMDL
789

Consideration of Critical Conditions
It is not practical with existing data and resources to explicitly consider critical conditions in terms of
both pollutant loading and in-lake conditions. Such an explicit approach would require continuous
model simulation of the watershed and lake. Further, by expressing the TMDLs for nutrients as annual
loads, both the storm loads and the dry weather loads have been implicitly included. Given that there
is generally a significant lag time between the introduction of nutrients to a waterbody and the
resulting impact on beneficial uses, establishing this TMDL using average annual conditions is
protective.
Consideration of Seasonal Variation
As stated in the Critical Conditions section, annual loads consider both storm and dry weather
loads. Algal blooms have been documented to be a problem during the late summer months,
generally characterized by drier seasonal conditions, or low flow conditions. Therefore, this TMDL
implicitly considers seasonal variation by expressing the load as an annual average. The annual load
encompasses both storm flow and dry weather loads associated with different seasons.
Recommendations
TMDLs represent an attempt to quantify the pollutant load that may be present in a waterbody and still
ensure attainment and maintenance of water quality standards. The Harveys Lake Watershed TMDLs
identify the necessary overall load reductions for those pollutants currently causing use impairments
and distribute those reduction goals to the appropriate nonpoint sources. Reaching the reduction goals
established by these TMDLs will only occur through changes in current land use practices, including
the incorporation of more agricultural “best management practices” (BMPs). BMPs that would be
helpful in lowering the amount of sediment and nutrients reaching Harveys Lake Watershed include
stream bank fencing, riparian buffer strips, strip cropping, contour plowing, conservation crop rotation,
and heavy use area protection, among many others.
The Natural Resources Conservation Service maintains a National Handbook of Conservation
Practices (NHCP), which provides information on a variety of BMPs. The NHCP is available online at
http://www.ftw.nrcs.usda.gov/nhcp_2.html. Many of the practices described in the handbook could be
used on agricultural lands in Harveys Lake Watershed to help limit siltation and nutrient impairments.
Determining the most appropriate BMPs, where they should be installed, and actually putting them
into practice, will require the development and implementation of a comprehensive watershed
restoration plan. Development of any restoration plan will involve the gathering of site-specific
information regarding current land uses and existing conservation practices. The required level of
detail is outside the scope of this TMDL document and is an activity best accomplished at the local
level. Successful implementation of the activities necessary to address current use impairments to
Harveys Lake Watershed will require local citizens taking an active interest in the watershed and the
enthusiastic cooperation of local landowners.
By developing TMDLs for the Harveys Lake Watershed, the Department has set the stage for local
citizens to design and implement restoration plans to correct current use impairments. The Department
will support local efforts to develop and implement watershed restoration plans based on the reduction
goals specified in the TMDLs. Interested parties should contact the appropriate Watershed Manager in
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the Department’s North East Regional Office ((570) 826-2368) for information regarding technical and
financial assistance currently available. Individuals and/or local watershed groups interested in "fixing"
the identified problems in the Harveys Lake Watershed are strongly encouraged to avail themselves of
funding sources available through DEP and other state and federal agencies (e.g., Growing Greener or
319 Program).
The recommendations contained in the Phase I Clean Lakes Study completed by Coastal
Environmental Services in 1994 will be the basis for remediation activities at Harveys Lake. The
following list of tasks have been identified as key elements for restoration of the lake.

Task
1
2
3
4
5
6
7
8
9
10
11
12

Description
Fish Survey
Fish Stocking
Dredging of Boat Launch Area
Public Education Program/Nonstructural BMPs
Implementation of a Septic Management Program
Phase II Monitoring
Project Documentation
Catch Basin Upgrades
Dredging of Outlet Cove
Dredging of Northwestern Corner of Lake
De-Icing Management
Hypolimnetic Aeration

A recommendation was made in the Phase I report that fish surveys and a fish stocking program be
implemented to control alewife populations in the lake to reduce nuisance algal blooms. Although we
agree that fish surveys are necessary to document any imbalances in the system that may exist, a
biomanipulation study detailing potential impacts of stocking non-native game fish in Harveys Lake
must be completed before any such stocking takes place. It has been suggested that there are potential
risks involved in any biomanipulation process and this may not be beneficial for Harveys Lake.
Replacement of existing catch basins with water quality inlets is highly recommended. A public
education program focusing on non-structural BMPs, including alternative landscaping, fertilizing, and
pesticide management should be implemented to promote awareness of lake and watershed
interactions.
The Clean Lakes Study has identified other sources of nutrient runoff that needs to be addressed.
Runoff from residential and commercial land use areas need to be addressed along with other land use
categories targeted for load reductions. To support this effort, education of the public concerning
nutrient and sediment runoff needs to occur.
Implementation of the remediation plan has begun with the approval of a $100,000 grant from the
Pennsylvania Nonpoint Source Program to the Harveys Lake Environmental Advisory Council and
Harveys Lake Borough. This project will begin to implement some of the tasks identified in the
restoration plan listed above.
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Public Participation
Public notice of the draft TMDL was published in the Pennsylvania Bulletin and local newspapers with
a 60-day comment period that ended on February 12, 2003. A public meeting was held concurrent to
these published notices at the Harveys Lake General Municipal Authority to discuss the proposed
TMDL plan. Notice of final plan approval will be published in the PA Bulletin.
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Current Conditions

LAKE for Windows: Lake TSI Evalution
Lake Name: Harveys Lake
Type: Anoxic
Status: Regular
Existing Phosphorus
Concentration (mg/l): 0.031
Residence Time (days): 1116
Surface Area (acres): 621.5
Mean Depth (meters): 11
Comment: Lake is currently Eutrophic.
Expected TSI: 53.67
Expected Load: 1.64 lb/lake-acre/yr
1.64 * 621.5 = 1,019 lb/yr
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TSI 50

LAKE for Windows: Lake TSI Evalution
Lake Name: Harveys Lake
Type: Anoxic
Status: Regular
Existing Phosporous
Concentration (mg/l): 0.024
Residence Time (days): 1116
Surface Area (acres): 621.5
Mean Depth (meters): 11
Comment: Lake is currently mesotrophic.
Expected TSI: 49.98
Expected Load: 1.27 lb/lake-acre/yr
1.27 * 621.5 = 789 lb/yr
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Comment and Response Document

Comment:

Please expand the problem definition to elaborate on why nutrients and
sediments are a problem in Harveys Lake. Also, discuss how the
proliferation of alewife in Harveys Lake has affected the water quality
and/or designated use of the lake. The fecal coliform problems should be
mentioned, as well, with a brief discussion of how they will be addressed in
the future. (1)

Response:

Comment addressed in document text.
Currently Harveys Lake is not listed on the 303(d) list as being impaired due to fecal
coliform. If sufficient data become available to list Harveys Lake as impaired by fecal
coliforms, that impairment will be addressed in the future.

Comment:

It is our understanding that the historical sediment problem in Harveys Lake is localized
sediment accumulation rather than total suspended solids (TSS), and that the initial TSS
listing in 1996 was probably an administrative error resulting from limited categories for
classifying pollution sources. If so, then this should be mentioned. PADEP should
discuss whether the sedimentation has impacted the designated use of Harveys Lake. (1)

Response:

A detailed discussion of this issue appeared in the Introduction section of the TMDL.

Comment:

Consider including East Fork Harveys Creek in the TMDL analysis. (1)

Response:

East Fork Harveys Creek has been surveyed and deemed impaired; however, it will not be
included in this TMDL report. At this point, the source/cause of the impairment in the
East Fork is not well understood. East Fork Harveys Creek on the Section 303(d) list for
Organic Enrichment/Low D.O. from natural sources and “other” sources. More time is
needed to fully understand the causes of impairment in the East Fork before a TMDL is
completed.

Comment:

Include the official designated use for Harveys Lake. (1)

Response:

Comment addressed in document text.

Comment:

Discuss the rationale for selecting a Trophic Status Index (TSI) value of 50
in terms of the current trophic status of the lake and how the future trophic
status (TSI = 50) will be expected to meet water quality standards and
protect the Lake’s designated use. (1)

Response:

Comment addressed in document text.

Comment:

Suggest including the TSI equation as a function of total phosphorus. (1)

Response:

Comment addressed in document text.

Comment:

We recognize that PADEP’s listing procedure uses the descriptor “nutrients” as a pollutant
cause and that low dissolved oxygen (D.O.) is not listed specifically as an impairment.
However, the report should discuss how this TMDL will address any other nutrient-related

problems in Harveys Lake, such as low D.O. conditions, to the extent they are not
naturally occurring. (1)
Response:

The comment does not correctly state Pennsylvania’s listing procedure. If
dissolved oxygen problems are documented (i.e. D.O. concentrations below criteria in the
surface mixed layer), the lake is listed for a D.O. impairment. However, no oxygen
depletion in the epilimnion was documented in Harveys Lake; therefore, the TMDL will
not speculate as to how D.O. will be affected by the nutrient reductions prescribed by the
TMDL.

Comment:

Include the results of the May 2001 sampling and any other sampling efforts since 1994.
Present a data summary for TN, TP, chlorophyll-a, dissolved oxygen, and any other
relevant parameters. Mention for what the samples were analyzed. (1)

Response:

Attached as an appendix

Comment:

Discuss the derivation of the Margin of Safety (i.e. 10% of the total TMDL
estimate). It may be confusing where the TMDL target goal is alternately
listed as 710 and 789 lb/yr. (1)

Response:

Comment addressed in document text.

Comment:

Explain the connection between the estimates of current/future TSI as determined using
the LAKE model and the current/future watershed loading estimates from the AVGWLF
model. Show the units on the LAKE loads shown on pages 9-10 (lb/ac/yr) and show the
conversion to lb/yr in Table 2. (1)

Response:

Comment addressed in document text.

Comment:

Explain why no phosphorus reductions are targeted for the low and high intensity
development land use areas. (1)

Response:

Document has been changed to address this comment.

Comment:

Discuss how follow-up monitoring will be performed to track the effectiveness of control
measures. (1)

Response:

Current section 319 grant projects on Harveys Lake include monitoring plans.

Comment:

Who will be responsible for full funding and implementing control measures? Although
not required for nonpoint source-only TMDLs, can PADEP provide reasonable assurances
that these control measures will achieve the targeted phosphorus load reductions and
resolve the sedimentation problems? (1)

Response:

PADEP provides grant funding for implementation of TMDLs through a variety of
programs.

Comment:

As part of the Phase I Diagnostic / Feasibility Study of Harvey’s Lake (Coastal 1994), the
Unit Areal Loading (UAL) model was used to quantify the non-point source (NPS)
pollutant loads originating from surface runoff. In contrast, the AVGWLF model,
developed by the Pennsylvania State University, was used to model surface runoff as part
of the development of the TMDL. The more detailed components of the AVGWLF model
(i.e. unpaved roads, streambank erosion) have the capacity to provide a more detailed
assessment of the watershed-based sources of NPS. Thus, the selection of the AVGWLF
model was a good choice in developing the TMDL for Harvey’s Lake. (2)

Response:

Thank you.

Comment:

It was estimated as part of the Phase I study that approximately 200 to 300 homes within
the Harveys Lake watershed have on-site wastewater disposal systems (i.e. septic
systems). However, as based on criteria established by USEPA, only those septic systems
that are located within 330 feet of either the lake shoreline or an associated tributary are
considered to be net sources of phosphorus for the lake. Based on these criteria, only 20
septic systems can be considered as net sources of phosphorus for the lake. Thus, based
on these conditions, the septic contribution to Harveys Lake was estimated to be 33 lbs per
year. In contrast, the phosphorus load calculated for the Harveys Lake TMDL was 100 lbs
per year. This estimate may be based on including all of the existing septic systems within
the watershed, instead of those located within 330 feet of the shoreline or an associated
tributary. (2)

Response:

AVGWLF uses an empirical calculation based on total number of systems in the
watershed and an assumption regarding the percentage of those systems that are not
functioning properly. The TMDL has been adjusted to reflect the more detailed
conditions under which a system is considered a net source of phosphorus to the lake.

Comment:

Another issue of concern was the phosphorus load originating from the various types of
land within the watershed. Under the TMDL analysis high intensity development, which
was assumed to be commercial land accounted for only 2% of the land area and less than
0.05% of the annual surface runoff phosphorus load. This estimated phosphorus load,
originating from land with impervious surfaces, seems unusually low. Another important
component to the on-site conditions within the Harveys Lake watershed is that the vast
majority of the commercial and residential land is located immediately adjacent to the
lake. Such conditions exacerbate the impact of the NPS pollutant loads generated from
these land types, since this is little or no opportunity of reducing these loads prior to them
entering the lake. (2)

Response:

One drawback to the AVGWLF model is that it has no spatial component associated with
any given landuse. The model estimates the area of each land use, but the location of
those areas are not taken into account. Your point regarding the commercial and
residential land being directly adjacent to the lake is valid and appreciated, adjustments
were made to account for discrepancies between model estimates of the area and
phosphorus contribution of commercial and residential land in the Harveys Lake
watershed.

Comment:

One component of the draft TMDL that was not addressed in the Phase I study was
streambank erosion. Based on existing conditions, this component of the watershed was
required and should be included in the overall implementation plan for the lake and
watershed. Also, the internal load calculated under the TMDL was similar to the internal
load calculated under the Phase 1 study. In addition, the selected TMDL endpoint of the
phosphorus TSI for the lake certainly seems appropriate, as does the targeted reduction of
approximately 200 lbs of phosphorus per year. However, I strongly feel that the bulk of
the watershed-based phosphorus is originating from developed land and not farmland. (2)

Response:

Thank you for the supporting comments. We have addressed your concerns regarding the
loads contributed by different land uses in the revised TMDL document.

LIST OF COMMENTATORS
1. Thomas Henry, Acting Chief
PA/DE Branch
Office of Watersheds
United States Environmental Protection Agency
Region III
1650 Arch Street
Philadelphia, PA 19103-2029
2. Fred D. Lubnow, Ph.D.
Director of Aquatics Program
Princeton Hydro, LLC
1108 Old York Road
Suite 1, P.O. Box 720
Ringoes, NJ 08551

Appendix C
Information on the BMPs and Retrofits

Best Management Practices and Manufactured
Treatment Devices Fact Sheets for Stormwater
Management

Best Management Practices (BMPs)
Streambank Stabilization
Vegetative Buffers or Filter Strips
Bioretention Systems
Vegetated Swales
Permanent Vegetative Cover

Manufactured Treatment Devices (MTDs)
Three-Chambered Nutrient Separating Baffle Box
SNOUT
Aqua-Guard
Aqua-Swirl

Prepared by Princeton Hydro, LLC
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Stream Bank Stabilization
Stream bank disturbance can increase a stream’s sediment load, erosion, or sedimentation. Thus,
stabilizing streambanks can reduce sediments and pollutants entering waterways. Streambanks should be
stabilized with native vegetation (herbaceous and
www.dickinsoncd.org
woody), riprap, and, when needed, erosion control
matting. Grading and shaping the bank to receive the
proper slope may also be required.
Advantages: (Michigan DEQ 1997)
• Reduce sediment loads to streams
• Maintain the capacity of the stream channel
• Improve the stream for recreation and habitat uses.
Disadvantages:
• Stabilization can be costly in terms of material and
labor.
• Can only treat sheet flow.
• Risks of erosion while plants are becoming
established and failure due to lack of water and/or
appropriate climate conditions.
Estimated Costs: Depending on the amount of required re-grading and earth-moving, stream bank
stabilization typically costs between $15 and $25 per linear foot. Volunteer participation associated with
the planting of the vegetation will also contribute toward reducing the per linear foot cost.
Maintenance Requirements:
Banks should be inspected after high water events. Gaps in vegetative cover shall be replanted. The
stabilized area should be checked for exotic and nuisance species; if found, these species should be
removed.
Ascribed Pollutant removal Efficiencies:
• TSS reduction: 30%
• Total phosphorus removal rate: 20%
• Nitrate removal rate: 10%

Vegetative Filter Strip
A Vegetated Filter Strip is a permanent, maintained strip of vegetation located between non-point
sources of pollution and receiving waterbodies; they are designed to remove non-point source
pollutants. They are composed of turf and meadow grasses, shrubs, indigenous woods, and other native
vegetation (PA DEP 2006). The required length depends on the soil and vegetation types within the
drainage area. Healthy and dense vegetation is recommended to increase the pollutant removal
efficiency. The slope of a filter strip
should not exceed 8%; slopes less than
less than 5% are preferred (PA DEP
2006). All runoff to the vegetated filter
must enter and flow through as sheet
flow.
Advantages:
• Effective in reducing sediment and
associated pollutants such as
hydrocarbons, heavy metals, and
nutrients.
• Very useful for parking and
driveway areas on residential and
commercial sites.
• Can provide wildlife habitat.
• Can create shade along water
bodies,
lowering
aquatic
temperatures.
Disadvantages:
• Occupies more land than other stormwater BMPs.
• Can only treat sheet flow.
• Only effective on gentle slopes or areas that slow down, pond, and/or disperse runoff over the entire
filter width.
• Not intended to treat concentrated discharges from storm sewers, swales, and channels.
• Only useful for small areas (<1 acre); maximum drainage area is 100 feet for impervious surfaces and
150 feet for pervious surfaces.
• Vegetation must be fully established before the filter is functional.
Estimated Costs:
The real cost of vegetative filter strips is the land required; if land is unused and readily available filter
strips are sensible and cost-effective. However, construction costs could range up to $50,000/acre (PA
DEP 2006). Typical maintenance cost runs from $100 to $1,400/ acres and may overlap with regular
landscape maintenance costs (PA DEP 2006).
Maintenance Requirements:
At project completion: Repair or replace any damage to the sod, vegetation, or evenness of grade as
needed.
As needed: Mow grass (maintain 4 to 6 in. height) (PA DEP 2006); remove sediment when accumulated
to 2 inches.

After every rainfall >1 inch: Ensure that filter is draining within normal time (max. 72 hours; if
infiltration rate has dropped to an unacceptable level, the filter may need to be tilled and replanted).
Four times/year (twice during both growing and non-growing season): remove debris; inspect vegetation
health, density, and diversity, and replant if necessary (maintain vegetative cover at 85%) (PA DEP).
Once/year: Inspect vegetation for rills and gullies (repair if necessary); seed or sod bare areas.
Ascribed Pollutant removal Efficiencies: (PA DEP 2006)
• TSS reduction: 30%
• Total phosphorus removal rate: 20%
• Nitrate removal rate: 10%

Bioretention Systems
Bioretention systems mimic the functions of a natural forest ecosystem by filtering stormwater through
vegetation and soil, and then infiltrating it into the surrounding soil. The systems have three main
components:
• Soil bed with native vegetation
• Sand layer
• Underground gravel layer (with or without perforated
drainage pipes)
Advantages:
• Can be designed in a variety of sizes and installed in
lawns, median strips, parking lot islands, unused lot
areas, and certain easements.
• Provides groundwater recharge and reduce volume of
PA DEP 2006
water discharging into receiving streams.
•Removes solids, nutrients, metals, hydrocarbons, and
bacteria.
• Reduces peak runoff rates and increase stormwater infiltration.
• Native vegetation can remove some nutrients and other stormwater pollutants, improve the aesthetic
value of the site, and provide wildlife habitat and shade. Environment around root systems can also
break down some pollutants.
Disadvantages:
• Vulnerable to clogging and failure due to excessive sediment loads; may require frequent maintenance
to restore infiltrative capacity.
• Should only be used on smaller sites (max. 5 acres) because of tendency to clog when used for larger
drainage areas (Madge 2002).
Estimated Costs:
Costs for bioretention systems include excavating and grading the site, adding soils and planting wetland
vegetation. PA DEP (2006) estimates that the cost is approximately $5 to $7/ft3 of storage to construct.
Maintenance costs should be comparable to those for landscape maintenance.
Maintenance Requirements:
At project completion: Water plants daily for 2 weeks, apply mulch. Plants may need to be watered
during droughts (PA DEP 2006).
As needed: Replace mulch (spring), treat diseased trees and shrubs, and mow turf areas.
Monthly: Inspect soil and repair eroded areas, remove litter and debris.
Twice/year: Remove and replace dead and diseased vegetation. Inspect tree and shrub health. The area
may need to be re-mulched every 2 to 3 years (PA DEP 2006).
Once/year: Add mulch, replace tree stakes/wires, remove sediment, test soil for toxins and heavy metals,
inspect after a storm event to ensure that filter is draining within normal time (max. 72 hours; if
infiltration rate has dropped to an unacceptable level, the system may need to be removed and
reconstructed).
Ascribed Pollutant Removal Efficiencies: (PA DEP 2006)
• TSS reduction: 85%
• Total phosphorus removal rate: 85%
• Total nitrate removal rate: 30%

Vegetated Swale
Vegetated swales are broad, shallow channels that are designed to attenuate runoff from impervious
surfaces. Swales should be planted densely with low-growing native vegetation. In addition, the plants
should be drought and salt tolerant. This type of swale usually consists of a stretch of dense vegetation,
underlain by at least 24 inches of permeable soil; the permeable soil should have a minimum infiltration
rate of 0.5 inches per hour and contain high levels of organic matter to increase pollutant removal (PA
DEP 2006). Lastly, a non-woven geo-textile should wrap the trench.
It is necessary to make certain that excessive
stormflows, slopes, and other factors do not produce
erosive flows. Check damns or turf reinforcement
matting can be used in some situations to improve
the swale’s performance. A well maintained
vegetated swale has a lifetime of approximately 50
years. (PA DEP 2006)
Advantages: (EPA 1999)
• Enhance aesthetic value.
• Reduces peak flow.
• Promotes runoff infiltration.
Disadvantages: (EPA 1999)
• They are impractical in areas with a flat grade, steep topography, or poorly drained soils.
• Not effective during high flow/ velocity events.
• May become areas for mosquito breeding.
Estimated Costs:
Based on PA DEP (2006), the cost of constructing a swale ranges from $4.50 to $8.50/ linear foot if
seed is used and $15 to $20/ linear foot if sod is used. The annual operation and maintenance is $0.75/
linear foot and the total annual cost per linear foot is $1 from seed and $2 from sod.
Maintenance Requirements:
As needed: Plant alternative grass species if an unsuccessful establishment occurs. Reseed bare spots;
install appropriate erosion control measures when native soil is exposed or if erosion is occurring.
Rototill and replant swale if draw down time is more than 48 hours. Inspect and correct dams when
altered water flow is observed. Water during dry periods, fertilize, and apply pesticide only when
absolutely necessary. (PA DEP 2006)
Within 48 hours after every rainfall >1 inch and annually: Inspect and correct erosion/ blockage
problems, damage to vegetation, and sediment/ debris accumulation (>3 inches). Inspect for standing
water; dewater, and discharge to a sanitary sewer and restore to design grade. Mow and trim vegetation;
only mow the swale when it is dry and remove litter before mowing. Inspect for uniformity in cross
section and longitudinal slope, correct as needed. (PA DEP 2006)
Ascribed Pollutant Removal Efficiencies: (PA DEP 2006)
• TSS reduction: 50%
• Total phosphorus removal rate: 50%
• Nitrate removal rate: 20%

Permanent Vegetative Stabilization
Except where otherwise noted, the information presented in this factsheet has been provided by the US
EPA, 1999.
Permanent vegetative cover is designed to stabilize disturbed areas of bare earth, including construction
sites and eroded streambanks. Perennial vegetation should be planted to decrease erosion by reducing the
velocity and volume of flow and protecting soil from the impact of falling rain.
Due to their low cost, relative ease of establishment, and aesthetic appeal, grasses and legumes are the
most widely used plant materials for seeding permanent vegetative stabilization sites. A combination of
grasses, trees, and shrubs may be most effective for providing permanent and aesthetically pleasing
stabilization. Native plant species should be used to the maximum extent possible.
Proper site preparation is essential to provide good contact between the soil and the seed, thereby,
increasing chances for successful vegetative stabilization. Proper site preparation includes grading the
site, providing a minimum of 3 to 4 inches of topsoil, and preparing the seedbed (e.g. tilling and adding
soil amendments if necessary).
Advantages:
• No limitation on site size.
• Low initial costs for material and labor.
• A wide variety of suitable plant species seeds are available.
• Native vegetation can remove some nutrients and other stormwater pollutants, improve the aesthetic
value of the site, and provide wildlife habitat and shade. Environment around root system can also
break down some pollutants.
Disadvantages:
• Can only treat sheet flow.
• Risks of erosion while plants are becoming established and failure due to lack of water and/or
appropriate climate conditions.
• Not intended to treat concentrated discharges from storm sewer, swales, and channels.
Estimated Costs:
The cost for constructing a vegetative cover is approximately $14,800/acre for seeding and $29,000/
acre for sodding.
Maintenance Requirements:
After storm events, seeds and sod should be inspected for damage. Once the cover is established it is
important to maintain appropriate grass height for the intended use, control weeds, spot seed in bare and
damaged areas.
Ascribed Pollutant Removal Efficiencies:
Vegetative covers are effective in controlling dust are erosion when properly implemented. Based on
current data it is not possible to quantify water quality benefits as a BMP yet.

Three Chambered Nutrient Separating Baffle Box
Except where otherwise noted, the information presented in this factsheet has been provided by the
manufacturer (Suntree Technologies, Inc. www.suntree.com)
Manufactured treatment devices are intended to capture sediments, metals, hydrocarbons, floatables,
and/or other pollutants in stormwater runoff before being conveyed to a storm sewer, or waterbody
(NJDEP 2004).
The Three Chambered Nutrient
Separating Baffle Box captures rich vegetation and litter in
a filtration screen and allows sediment to settle to the
bottom of the structure. Thus, the organic pollutant load is
separated from the water. After stormevents, the
vegetation and litter dry out. Baffle boxes are concrete or
fiberglass structures with a series of settling chambers.
Advantages: (EPA 2001)
• Simple, inexpensive stormwater BMPs that
effectively remove sediment and suspended solids.
• Can be retrofitted in existing storm lines.
Disadvantages: (EPA 2001)
• Require significant maintenance to remove
accumulated sediment.
• Trash racks may release accumulated trash during high flows.
• Not designed for nutrient removal.
Estimated Costs:
Installation for most pre-cast baffle boxes is between $20,000 and $30,000. The average cost for cleaning
a baffle box is $450 (England 1998 as cited in EPA 2001).
Maintenance Requirements:
Baffle boxes need regular maintenance such as routine inspections and cleaning. The frequency of
cleaning the baffle boxes depends on the amount of rain and accumulated material. Baffle boxes are
cleaned using vacuum trucks and are accessed though manholes.
Ascribed Pollutant Removal Efficiencies:
• TSS reduction: 90% (Suntree) 71% (EPA 2001)
• Total phosphorus removal rate: 38% (EPA 2001)
• Total nitrogen removal rate: N/A

The “SNOUT”
Except where otherwise noted, the information presented in this factsheet has been provided by the
manufacturer (Best Management Products, Inc. www.bestmp.com)
The SNOUT is a retrofit device that can be installed within an existing stormwater catch basin to provide
stormwater treatment. It consists of a fiberglass hood that fits over the outlet pipe of a sumped catch basin
or other water quality structure. The SNOUT can be adapted to filter a variety of difference pollutants, but
is primarily used to remove sediment, floatables, and
oil from stormwater.
Advantages:
• Low cost compared to other BMPs.
• Easy to install with hand tools.
• Available in a variety of sizes and configurations;
optional add-ons available.
• Includes “anti-siphon vent” which prevents
surface layer pollutants from flowing downstream
under full pipe flows.
• Useful retrofit designed to modify existing
stormwater infrastructure.
Disadvantages:
• For larger sites, multiple devices may be
necessary.
• May not function as effectively under low flows
or in catch basins with shallow sumps.
• Pollutant removal rates have no been verified by
PADEP.

Source: Best Management Products, Inc.

Estimated Costs:
The cost for materials to retrofit one catch basin ranges from $200 to over $3,000 (excluding shipping and
labor), depending on the size of the catch basin and the number of additional components installed.
Material costs for most municipal catch basins would likely range from $400 to $600/ catch basin.
Maintenance Requirements:
Monthly for the first year: Monitor to ensure proper functioning of device.
As needed: Clean out sump when half full (usually requires vacuum truck).
Four times/year and after storm <0.5in.: Inspect device components excepted to receive and/or trap debris
for clogging and sediment accumulation; dispose of debris, sediment, and other waste material at suitable
disposal/recycling sites and in compliance with applicable waste regulations.
Once/year: Inspect all structural components for cracking, subsidence, and deterioration; flush anti-siphon
vent and open/ close access hatch.
Ascribed Pollutant Removal Efficiencies:
• TSS reduction: up to 50%
• Total phosphorus removal rate: mean of 36% (Princeton Hydro, unpublished data for Lake Peekskill,
New York).
• Total nitrogen removal rate: no data

Aqua-Swirl
Except where otherwise noted, the information presented in this factsheet has been provided by the
manufacturer or representative (AquaShield Stormwater Treatment Solutions http://aquashieldinc.com or
Shri Agencies)
The Aqua-Swirl is an effective way to remove sediments, floating debris, and free-oil from stormwater.
Both gravitational and hydrodynamic forces allow solids to settle at the bottom of the device. Treated
water exits the MTD behind an arched outer baffle. A vent pipe exposes the backside of the baffle to
atmospheric conditions; this prevents a siphon from forming at the bottom of the baffle.
The Aqua-Swirl can be shipped fully assembled after leak testing in the
factory since the units are light weight.
Advantages:
• The Aqua-Swirl is highly adaptable
• Allows for easy retrofit
Disadvantages:
• No data on phosphorus and nitrogen removal efficiencies.
Estimated Costs:
The cost per unit ranges from $5,300 to $50,000, depending on the size and configuration. Prices are
available upon request on a case by case basis.
Maintenance Requirements:
Inspections and maintenance can take place from the surface; free-floating oil and debris can be removed
through the service access. It is recommended that inspections are conducted quarterly for the first year of
operation in order to determine an appropriate maintenance schedule. Once the usable storage volume is
occupied, the accumulated material needs to be removed using a vacuum truck.
Ascribed Pollutant Removal Efficiencies:
• TSS reduction: 80%
• Total phosphorus removal rate: No data
• Total nitrogen removal rate: No data

Aqua-Guardian
Except where otherwise noted, the information presented in this factsheet has been provided by the
manufacturer or representative (AquaShield Stormwater Treatment Solutions http://aquashieldinc.com or
Shri Agencies)
The Aqua-Guardian (Aqua-Guard) is a catch basin insert that is suspended inside the catch basin by a
stainless steel support collar. The collar acts as a funnel to direct stormwater runoff into the sediment
collection/ storage area. In addition, the collar traps floatable debris by forming a baffle around the inside
of the insert. As water flows through the locked filter screen standpipe it is filtered by media (100%
hydrophobic cellulose) that removed fine sediments, nutrients, and heavy metals.
The Aqua-Guard comes in three sizes to fir into the catch basin opening. These inserts are typically used
for retrofit applications and can also be used as pretreatment devices before a swirl separator or AquaFilter.
Advantages:
• The Aqua-Swirl is highly adaptable.
• Allows for easy retrofit.
Disadvantages:
• No data on pollutant removal efficiencies.
Estimated Costs:
The Aqua-Guard system costs between $1,350 and $2,750 per unit. This price includes shipping.
Maintenance Requirements:
In most cases, the Aqua-Guard MTD should be inspected monthly and after significant storm events. The
MTD can be visually inspected from the surface and a tape measure can be used to determine the amount
of sediment in the collection area. Once the sediment reaches the bottom “filter screen outlets” the unit
needs to be serviced. Servicing is conducted by using a wet/dry shop-vac to remove sediment and debris
inside the chamber. The filter bag also needs to bee removed and replaced; sediment in the filter area
should be removed prior to inserting a new filter.
Ascribed Pollutant Removal Efficiencies:
• TSS reduction: No data
• Total phosphorus removal rate: No data
• Total nitrogen removal rate: No data
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