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INTRODUCTION

In 2005, the Alliance for the Chesapeake Bay, in cooperation 
with the Pennsylvania Environmental Council, developed 
the Cedar Run Coldwater Conservation Plan, which was the 
first effort to compile data from previous studies related to 
the social and cultural history of the Cedar Run watershed.  

The Coldwater Conservation Plan found that a detailed 
assessment of the watershed was needed with a clear-cut 
management plan — a plan that would pinpoint areas where 
implementation of restoration measures would make a truly 
measurable difference in water quality to both Cedar Run 
and the Yellow Breeches watersheds. 

In 2008, the Alliance for the Chesapeake Bay (ACB) 
worked with the Center for Watershed Protection, Inc. 
(CWP) to conduct an assessment of the Cedar Run 
Watershed (CRW), focusing on the impacts of stormwater 
and providing solutions to the current problems. Funding 
for the assessment was largely provided by Pennsylvania 
Department of Conservation and Natural Resources, Rivers 
Conservation program, with matching grants and assistance 
from the National Fish and Wildlife Foundation and the 
Foundation for PA Watersheds and a variety of project 
supporters. 

The assessment included three separate evaluations: 1) 
a comprehensive stream walk evaluating the physical 
riparian and floodplain conditions, 2)  an evaluation of  
upland areas that included neighborhoods, commercial 
and industrial areas, and 3) an inventory of selected 
stormwater management practices/facilities. Field crews 
assessed approximately 12 miles of stream, 29 residential 
neighborhoods, 10 potential hotspots and 50 retrofit sites in 
the Cedar Run Watershed.  

This report summarizes the findings of this comprehensive 
assessment. Recommendations for better stormwater 
management, improved stormwater management 
regulations, educational opportunities and restoration of 
riparian areas to decrease contaminant loadings are included.

Project leaders encourage municipalities, residents and 
business owners to use this document as a resource 
toward promoting voluntary, community-based watershed 
protection. 
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THE CEDAR RUN BASIN

The Cedar Run Watershed (CRW) is located in eastern 
Cumberland County within the Great Valley Section of 
the Ridge and Valley Province.  Its basin includes three 
tributaries and a main stem that generally flow from the 
southwest to the northeast through mostly urban lands 
in Lower Allen, Upper Allen and Hampden townships; 
Mechanicsburg, Shiremanstown and Camp Hill boroughs 
and a small portion of Monroe and East Pennsboro townships 
(Figure 1). The main stem is 7.3 miles long.

Cedar Run discharges into the Yellow Breeches Creek in 
Lower Allen Township near the west end of Old Mill Drive. 

Eighty-five percent of Cedar Run’s 13.86 square mile 
watershed is underlain with limestone, a water-soluble 
carbonate rock that acts as an acid buffer. The dissolving 

rock leads to underground caves, sink holes and aquifers. 
Limestone aquifers, and the underground springs that 
emanate from them, help keep water temperatures low and 
conducive to trout habitat. The stream has a good base flow, 
which is typical for streams in the karst terrain of central 
Pennsylvania where many springs occur

Historically, Cedar Run produced some of the finest brown 
trout fishing in the state during the 1800’s and early 1900’s. 
One of the state’s first hatcheries was established in 1880 at 
the confluence of the Rossmoyne and Camp Hill Branches 
with the Main Branch. In 1930, Loch Leven trout, a species 
of brown trout from Scotland, was stocked in Cedar Run. 

Sections of the Main and Shiremanstown Branches have 
maintained enough of a naturally reproducing population 
of brown trout for the stream to be designated a cold water 
fishery by the Department of Environmental Protection.

Figure 1.  Cedar Run Watershed
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Soils of the Cedar Run watershed are mostly Class B soils, 
according to the Natural Resources Conservation Service 
(NRCS). These soils have a moderate rate of percolation 
and are well-drained to moderately well-drained. Texture 
of the soil is coarse to moderately fine. Class D soils can be 
found in the drainage area of the Shiremanstown Branch. 
These soils are not very well drained and infiltration is 
slow. Runoff potential is greatly increased due to high clay 
content.

Cedar Ran began to suffer from increased impervious cover 
as forests were cleared for farmland and later during the 
1940s as those farms were beginning their conversion to 
housing. The housing conversion hasn’t slowed as of 2010.

In spite of this, the brown trout remain in pockets where 
fresh cold water is provided from underground springs. 
Sections of the Main and Shiremanstown Branches have 
maintained enough of a naturally reproducing population 
of brown trout for the stream to be designated a cold water 
fishery by the Department of Environmental Protection.

As of 2011, smatterings of hobby farms exist as well as 
a few larger undeveloped parcels. The State Correctional 
Facility is the largest owner of undeveloped land in the 
watershed.  Plans are underway to develop two of the last 
large undeveloped land holdings, the Lesher Farm in Lower 
Allen Township and the Hess Farm in Mechanicsburg 
Borough. 

Since 2001, the area has been developed more extensively 
due to proximity to Harrisburg. Roughly 50% of the 
watershed has been paved and built upon, according to the 

 

Future Land Use (2020)

Land Use Category Percent Land Use 
Acreage

Residential- Low Density 10% 796
Residential- Medium Density 19% 1,512
Residential- High Density 24% 1,909
Commercial 17% 1,353
Industrial 20% 1,581
Public/Semi-Public 4% 318
Forest 5% 398
Agriculture 0.07% 6
Open Space 0% 0

Existing Land Use (2005)

Land Use Category Percent Land Use 
Acreage

Residential- Low Density 7% 524
Residential- Medium Density 13% 1,072
Residential- High Density 10% 814
Commercial 16% 1,268
Industrial 11% 892
Public/Semi-Public 23% 1,824
Forest 4% 327
Agriculture 9% 691
Open Space 7% 544

Table 1. Cedar Run Land Use (total acres: 7,956)

Table Courtesy of the 2010 Cumberland County Stormwater Management Plan

Cedar Run Watershed Act 167 Stormwater Management 
Plan (2001). 

In 2006, the Susquehanna River Basin Commission 
conducted a small watershed study of the Yellow Breeches 
Creek. The study focused on bacteria contamination and 
its impact on recreational water quality. The study found 
that Cedar Run is the most degraded tributary in the Yellow 
Breeches watershed, concluding that there are constant 
sources of bacteria contamination coming from this 
urbanized watershed.

Much of Cedar Run is diverted into underground pipes. 
Culverts are the only evidence that water exists in several 
sections where the stream is at its best intermittent. Because 
of this, many people communities are unaware that Cedar 
Run exists or they consider it a “drainage ditch.” 

Table 1 shows current land use and future land use 
estimates for the Cedar Run Watershed reported in the 2010 
Cumberland County Stormwater Management Plan. 

In spite of its largely developed uplands, the creek seems to 
hold sentimental value as well a reverence for its resilience. 
Fishers who know where to go in the heavily urbanized 
watershed can still land large brown trout in the most 
curious surroundings. This affection is evident in many past 
studies of this creek and in the book Limestone Legends, in 
which a chapter dedicated to Cedar Run includes writings 
from legendary Pennsylvania fishermen including Charlie 
Fox and Vince Marinaro. 
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IMPAIRMENTS

Stormwater
Act 167 requires counties to create stormwater management 
plans for each watershed in Pennsylvania to protect water 
bodies from stormwater pollution. The first Stormwater 
Management Plan for Cedar Run required under Act 167 
was completed in 2001.  In 2009, Cumberland County 
completed a Stormwater Management Plan for every stream 
in the county; Cedar Run was included as part of the detailed 
modeling effort completed for the countywide plan. 

Both plans list stormwater runoff as the most prevalent issue 
in water quality in the watershed. Several sections of Cedar 
Run appear on the state’s 303(d) list of impaired stream 
sections with nutrient, sediment and urban runoff as the 
main pollutants causing this impairment. The Department of 
Environmental Protection is developing a Total Maximum 
Daily Load allocation as of this writing.

All of the communities draining into Cedar Run are 
permitted for non-point source discharge under the federal 
Environmental Protection Agency Municipal Separate 
Storm Sewer System (MS4) program. As part of this 
program, each township has a federal stormwater permit for 
discharge from its land and enacts an ordinance that requires 
management of stormwater when sites are developed.

Toxic Releases
Cedar Run has a history of toxic releases. A spring on the 
Shiremanstown branch continues to exhibit an orange-color 
stain and a petroleum odor, although spills haven’t been 
reported since 1993.

Between 1989 and 1993, 29 sites in the Cedar Run Watershed 
reported releases of Volatile Organic Compounds (VOC’s) 
from underground storage tanks containing gasoline, 
diesel fuel, and heating oil.   Prior to 1989, the only known 
significant release to affect the basin was a large quantity 
of petroleum products released west of Shiremanstown.  
By 1974, a total of 219,000 gallons of petroleum products 
were recovered from nearby surface pools, ditches, 
basements and wells. The extent of the contamination was 
never fully determined (Occurrence and Concentrations of 
Volatile Organic Compounds in Groundwater in the Lower 
Susquehanna River Basin, Pennsylvania and Maryland, 
U.S. Geologic Survey, 1996).

VALUES

Aquatic Life
The PA Fish & Boat Commission conducted fish surveys 
on several stretches of Cedar Run tributaries over the years. 
They found naturally reproducing communities of brown 
trout and other fish species. Most of the trout were found 
just downstream from where underground spring sources 
feed fresh water to the Run. 

A 1982 survey of 
Cedar Run found 
a healthy brown 
trout population, 
a small number 
of rainbow, brook 
trout and other 
fish species, 
like stonerollers 
dace and chubs. 

The brown trout found were of a diverse age and size 
stratification, suggesting that natural reproduction was 
taking place.  

Following the 1982 survey, the Pennsylvania Department 
of Environmental Resources, now the Pennsylvania 
Department of Environmental Protection (DEP), designated 
Cedar Run a High Quality Coldwater Fishery.

Recreation
Cedar Run flows past several schools and parks, enticing 
children to its banks and older folks to gaze on its meandering 
pathway. 

Formal recreational opportunities in Cedar Run are limited 
to two small parks where the stream is the main feature. In 
Camp Hill Borough, Willow Park was created in the early 
1900s as a buffer to the homes that line North 24th and 25th 
streets. Willow Park is host to a variety of town events. Dog 
walkers frequent it and school-aged children use the linear 
park as a pathway to school.

Along this same branch, Lower Allen Township added a 
second park in 2006 after acquiring nearly 10 acres with 
600 feet of stream frontage -- locally known as Cedar 
Spring Run. In 2008, the township erected a new municipal 
building adjacent to Spring Run Park. The township was 
very mindful of water quality and implemented innovative  
Management Practices to manage stormwater when and 
where they could, including the installation of a number of 
raingardens and other stormwater control facilities in the 

Brown Trout
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parking areas. A master plan for passive recreational use has 
since been developed for Cedar Spring Run Park, one of the 
few places with public access along Cedar Run. 

Though not a public access area, a senior housing complex 
called The Woods at Cedar Run is a scenic and wooded 
riparian area surrounding Cedar Run. It’s one of the 
locations where springs feed cool, clean water to the creek 
and fish, including brown trout, are abundant.

Drinking Water
Cedar Run provides an emergency drinking water source 
for the State Correctional Institute and impacts residential 
drinking water as the Run empties near one of the 
Pennsylvania American Water Company’s intake.

METHODOLOGY

Field work was conducted by field crews made up of 
CWP and ACB staff and partners including staff  from the 
following businesses and organizations: American Rivers, 
Herbert, Rowland & Grubic, Inc., Paxton Creek Watershed 
and Education Association, Susquehanna River Basin 
Commission, Trout Unlimited and  Lower Allen Township 
personnel.

The field methods utilized were developed by CWP and 
include: Unified Stream Assessment (USA) that involved a 
comprehensive stream walk evaluating the physical riparian 
and floodplain conditions; a Unified Subwatershed and Site 
Reconnaissance (USSR) that assessed upland areas that 
included neighborhoods, commercial and industrial areas; 
and a Stormwater Retrofit Inventory (SRI) that examined 
ways in which existing stormwater management problems 
could be addressed through structural and non-structural 
practices. Assessment forms can be found in Appendix B.

Unified Stream Assessment
Two field teams, conducted physical stream corridor 
assessments along 12 linear stream miles in the Cedar Run 
watershed.  Four branches of the Cedar Run Stream were 
identified and assessed: the Mainstem, Shiremanstown, 
Rossmoyne, and Camp Hill. 

The primary assessment protocol used was the Unified 
Stream Assessment (USA), which is a comprehensive 
stream walk protocol developed by CWP for evaluating 

the physical riparian and floodplain conditions in small 
urban watersheds. The USA integrates qualitative and 
quantitative components of various stream survey and 
habitat assessment methods and is used to locate severely 
eroded stream banks, utility crossings, stormwater outfalls, 
impacted riparian buffers, excessive trash accumulation 
and dumping, stream crossings, and channel modifications 
within the stream corridor.  Restoration opportunities 
for discharge prevention, stream restoration, stormwater 
retrofits, and riparian reforestation are also identified. More 
detail on conducting the USA protocol can be obtained 
directly from Kitchell and Schueler (2005).

Field staff on reconnaissance: Physical riparian and 
floodplain conditions as well as opportunities for residential 
and industrial stormwater management improvements 
were documented over a one-week period.

Member of field crew measuring a typical stream crossing.
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Unified Subwatershed and Site Reconnaissance
Two field teams, conducted assessments of upland 
conditions over 10 square miles in the Cedar Run 
Watershed.  The primary assessment protocol used was the 
Urban Subwatershed and Site Reconnaissance (USSR) – 
a field survey to evaluate potential pollution sources and 
restoration opportunities within urban subwatersheds.  

The USSR is a “windshield survey” where crews drive 
every road to determine specific pollution sources and 
identify areas outside the stream corridor where pollution 
prevention possibilities exist.  The concept behind the 
USSR is to provide watershed groups, municipal staff, 
and consultants a quick but thorough characterization of 
upland areas to identify major sources of pollutants and 
restoration opportunities for source controls, pervious area 
management, and improved municipal maintenance (i.e. 
education, retrofits, and referral for immediate enforcement).  

The USSR conducted in Cedar Run has two major 
assessment components:  hotspots and neighborhoods.  

Hotspot Site Investigation
The Hotspot Site Investigation (HSI) is used to evaluate 
commercial, industrial, municipal or transport-related sites 
that have a high potential to contribute contaminated runoff 
to the storm drain system or directly to receiving waters.  
At hotspot sites, field crews look specifically at vehicle 
operations, outdoor materials storage, waste management, 
building conditions, turf and landscaping, and stormwater 
infrastructure to evaluate potential pollution sources.  Based 
on observations at the site, field crews may recommend 
enforcement measures, follow-up inspections, illicit 
discharge investigations, retrofits, or pollution prevention 
planning and education.  

The overall pollution prevention potential for each hotspot 
site was assessed based on observed sources of pollution 
and the potential of the site to generate pollutants that 
would likely enter the storm drain network.  The hotspot 
designation criteria as set forth in Wright et al. (2005) was 
used to determine the status of each site based on field crew 
observations.  Sites were classified into four initial hotspot 
status categories:

hh Noth ah hotspot – no observed pollutant; few to no 
potential sources

hh Potentialh hotspot – no observed pollution; some 
potential sources present

hh Confirmedh hotspot – pollution observed; many 
potential sources

hh Severehhotspot – multiple polluting activities directly 
observed

Neighborhood Source Assessment

The Neighborhood Source Assessment (NSA) was 
conducted to evaluate pollution source areas, stewardship 
behaviors, and restoration opportunities within individual 
residential areas. The assessment looks specifically at yards 
and lawns, rooftops, driveways and sidewalks, curbs, and 
common areas.

Neighborhoods were assessed in terms of age, lot size, tree 
cover, drainage, lawn size, general upkeep, and evidence 
of resident stewardship (i.e., storm drain stenciling, pet 
waste management signage, etc.). Each site was assigned 
a pollution severity of “severe,” “high,” “moderate,” or 
“low,” using a set of benchmarks set forth in Wright et al. 
(2005). Pollution severity is an index of how much non-
point source pollution a neighborhood is likely generating 
based on easily observable features (i.e. lawn care practices, 
drainage patterns, oil stains, etc.). A restoration potential 
was also assigned to each neighborhood type as “high,” 
“moderate,” or “low.” Restoration potential is a measure 
of how feasible on site retrofits or behavior changes would 
be based on space, number of opportunities, presence of 
a strong Home Owners Associations, etc. Each site was 
evaluated for opportunities for the following types of 
restoration activities:

 h On-site retrofits – such as rain gardens/barrels or other 
rooftop disconnection practices

 h Better lawn and landscaping practices – improved 
buffer protection, native plants, turf reduction, proper 
fertilization and pesticide application, and mowing 
practices

 h Dumping and trash—proper disposal of car maintenance 
fluids, trash and debris

Field staff documented the location and condition of  
stormwater outfalls throughout the watershed.
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 h Better open-space management – management of 
neighborhood common areas or courtyards (landscaping, 
pet waste, etc.)

Prior to going out in the field, neighborhood units 
were identified in the office through aerial photograph 
interpretation.

Stormwater Retrofit Inventory
Stormwater retrofits are structural or non-structural 
stormwater management practices that can be used to 
address existing stormwater management problems within 
a watershed. They are an essential element of a holistic 
watershed restoration program because they can help 
improve water quality, increase groundwater recharge, 
provide channel protection, and control over bank flooding. 

Many other watershed restoration strategies, such as bank 
stabilization, riparian reforestation, and aquatic habitat 
enhancement, depend on the help of stormwater retrofits. 
Without using stormwater retrofits to address existing 
problems and establish a more stable, predictable hydrologic 
regime by regulating the volume, duration, frequency, 
and rate of stormwater runoff, the success of these other 
strategies cannot be guaranteed.

In addition to the stormwater management benefits they 
offer, stormwater retrofits can be used as demonstration 
projects, forming visual centerpieces that can be used 
to help educate residents and build additional interest in 
watershed restoration.

Potential stormwater retrofit opportunities at a number of 
candidate project sites in the Cedar Run watershed were 
assessed during the retrofit inventory. Approximately 
forty candidate project sites were identified prior to the 
inventory using aerial photography, project partner input, 
and information gathered during the reconnaissance site 
visit on March 17, 2008.  Additional sites were assessed 
and added to the inventory if discovered during the field 
work. Candidate project sites were typically located at 
existing stormwater management facilities, properties with 
flooding histories, publicly-owned open space (e.g. school 
sites, parks), and commercial and industrial sites with large 
areas of impervious cover.

Using the Retrofit Reconnaissance Inventory (RRI) field 
form (Appendix B), the stormwater retrofit potential of each 
candidate site was evaluated by analyzing existing drainage 
patterns, drainage areas, impervious cover, available space, 
and other site constraints (e.g. conflicts with existing utilities 

and land uses, site access, and potential impacts to natural 
areas). Unless there were obvious site constraints and/or 
evidence that a particular stormwater retrofit would offer 
few or no watershed benefits, a stormwater retrofit concept 
was developed for each candidate project site.

Each stormwater retrofit concept was based on the size of 
the candidate project site, the particular constraints and 
characteristics of the candidate site, the size of the drainage 
area to be treated, the land use and amount of impervious 
cover within the drainage area, and the overall watershed 
restoration objectives being pursued. For this stormwater 
retrofit inventory, the primary objectives were to identify 
opportunities to provide water quality (WQ) treatment and 
alleviate local flooding conditions. 

Multiple concepts were developed for several of the sites 
and are indicated by a letter after the site number on 
additional RRI field forms (i.e. R-26B).  There were no 
concepts developed for 11 sites due to constraints such as 
utilities, space, and feasibility.  

Staff from the ACB, Penn State University and the CWP 
ranked the sites from high to low priority for further 
investigation based on the following factors:

 h Water quality benefit

 h Visibility

 h Feasibility

 h Cost

 h Demonstration/education potential

 h Property ownership

Nutrient enrichment along Cedar Run.
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OVERVIEW OF FIELD ASSESSMENT

Field crews assessed approximately 12 miles of stream, 29 residential neighborhoods, 10 potential hotspots and 50 retrofit 
sites in the Cedar Run Watershed.  Table 2 provides a summary of general findings from the field assessments.  

Task General Findings

Unified Stream 
Assessment

 ~ Walked over 12 miles of stream
 ~ Evaluated 34 stream reaches
 ~ Completed site impact evaluations at 20 stream crossings, 2 modified 

channels, 3 erosion sites, 31 outfalls, 26 impacted buffers, 1 trash site, 2 utility 
sites, and 7 miscellaneous impacts (underground piping of stream, discharge 
investigation, channel culvert construction)

 ~ Major findings include reaches with good stream buffer to protect, few spots for 
trash pickup, historic springs, an orange petroleum discharge, edges of stream 
being mowed, and lawn clippings dumped into stream in neighborhoods

Hotspot Investigation

 ~ 10 potential hotspot sites investigated
 ~ 2 were confirmed as hotspots, 3 are potential, and 5 are not hotspots
 ~ Biggest offenders include auto repair, construction businesses and shopping 

centers
 ~ Types of projects recommended are pollution prevention education including 

dumpster management, vehicle activities, outdoor material storage, inlet 
dumping, and stream encroachment

Neighborhood Source 
Assessment

~ 29 neighborhoods assessed
 ~ Pollution severity index: 27 moderate, 2 none
 ~ Neighborhood restoration potential: 18 moderate, 11 low
 ~ Typical neighborhood were single family homes developed in the 1950-1960’s
 ~ Types of recommendations include education on lawn care and stream buffers, 

storm drain stenciling, and demonstration rain gardens

Retrofit Inventory

 ~ 50 sites visited 
 ~ Potential stormwater retrofits identified for 39 sites
 ~ Focus on water quality treatment
 ~ 10 concepts identified to be further refined for priority sites by university 

students
 ~ Types of retrofits include bioretention, wetlands, wet ponds, perimeter sand 

filters, water quality inlets, rain gardens, and rainwater harvesting

Table 2.  General Results and Findings
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USA Findings and Recommendations

The following are general conitions that the field crew 
encountered throughout the watershed while assessing 
physical stream conditions using the Unified Stream 
Assessment (USA) protocol.  Site IDs for specific sites are 
listed after the recommendations.  

Locations of assessed sites are shown in Appendix A, 
Maps 1-7. A complete list of impacts is found in the USA 
field forms, which is available upon request and has been 
provided to the municipalities in the Cedar Run Watershed.   

Stream Buffer Protection
There are several reaches of stream with an existing 
stream buffer or room for one. These should be enhanced, 
maintained and protected.  In general, these include the 
Camp Hill branch, the Mainstem, and the downstream 
section of the Shiremanstown branch.  These sections 
of streams flow through various land uses including 
residential, commercial and institutional.  The Rossmoyne 
branch and upstream section of the Shiremanstown branch 
have industrial development allowing for little or no stream 
buffer present.  Sites include RCH-101, 104, 107, 110, 113, 
216, 217 and parts of 218 and 219.  

Recommendations
 9 Research the ownership of the identified stream reaches 

with a good buffer. Work with each municipality to 
protect existing stream buffers. Where one doesn’t 
exist, enact a stream buffer  ordinance requiring at least 
35 feet and preferably 100 feet for all new development. 

 9 Develop a stream buffer and educational program at 
Allen Middle School (IB-103), located on the Mainstem.

Trash Cleanup

There are a few isolated locations where trash was identified 
on the Mainstem and Shiremanstown Branch.  This was 
found to be the exception during the stream assessment.  
Trash identified included mostly small pieces of litter with 
a few larger items including a mattress and tires.  Sites 
include TR-100, 101, 105, 108 and 201. 

Recommendations
 9 Organize a trash clean-up for the sites identified.  

Streams with little base flow

In several reaches on the Mainstem and Camp Hill branches, 
the stream has very little base flow and often disappears 
(RCH-102 and 261).  

Recommendations
 9 Promote general stream awareness by highlighting the 

unique features of Cedar Run including the numerous 
springs, spring houses and karst geology. 

 9 Several areas should be conserved that provide cultural 
and water quality benefits.  These include a farm house 
with a spring and wetland in the industrial area off 
Industrial Park Road along the Shiremanstown branch 
RCH-213 (IB-213).  

Orange discharge from spring

An orange discharge was found along the Shiremanstown 
branch at MI-210 adjacent to the Waste Management 
Property off Industrial Park Road.  The discharge had 
a strong petroleum odor and orange color, both of which 
were present for several hundred feet downstream of the 
discharge.  Several local municipal officials explained that 
the discharge is the result of a petroleum spill that occurred 
in the 1980s off Simpson Ferry Road.  Remediation efforts 
were taken and it was considered fixed.  

Recommendations
 9 The orange discharge should be monitored to screen for 

petroleum hydrocarbons.

 9 The site should be further investigated by the state and 
the source remediated.  

Residential stream bank mowing and dumping of lawn 
clippings

Along several reaches of the stream, particularly along the 
Mainstem, downstream Shiremanstown, and downstream 
Rossmoyne branches, neighbors mow up to the edge of the 
stream bank and dump lawn clippings into the stream.  Lawn 
clippings add excess nutrients to the stream.  Locations 
noted include IB-100, 104, 190, 201, 202, 216, 217, 218, 
and 261.

Recommendations
9 Develop a targeted education program to residents and 

businesses located adjacent to the stream that focuses on 
stopping mowing to the edge of the stream and stopping 
the dumping of lawn clippings in the stream.  

A summary of notable restoration opportunities and impacts 
are presented in Table 3. Figure 2 shows photo examples of 
stream impacts.

The USA is a comprehensive stream 
walk protocol for evaluating the physical 

riparian and floodplain conditions in 
small urban watersheds. 
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Impact Type Site Description

Discharge 
Investigation

Shiremanstown
• Flowing out fall with petroleum smell (OT-210)
• Flowing spring with petroleum smell and orange staining (MI-210)
• Substantially flowing out fall with clear water from ECD Services.  No color or odor to discharge (OT-217)

Buffer 
Restoration

Mainstem
• Along Rt. 15 Construction (IB-105)
• Banks become steep behind Commercial businesses on Hartsdale Road (RCH-108, IB-110, IB-107)
• Right bank is mowed to the edge on the Prison property (IB-108)
• Left bank buffer cleared to allow seniors stream access at the Woods at Cedar Run senior housing (IB-109).  This is 

a continuation of the buffer impact IB-218.
• Cleared area on RCH-101 (IB-100) behind houses on Lexington Ave. Includes lawn clippings in stream. Trash and 

erosion associated with the buffer clearing (TR-100, ER-100)
• Concrete stream with mowed buffer (IB-101)
• Buffer mowed to edge along RCH-104 (IB-102)
• Both banks mowed to edge at Allen Middle School (IB-105)
• Residential neighborhood that mows stream banks to the edge (IB-104)
Shiremanstown
• Forested reach with patches where homeowners mow to the edge of the channel (RCH-218, IB-216, IB-217)
• Left bank buffer impacts from a small park at the Woods at Cedar Run senior housing. Right bank cleared from 

homeowners mowing to the edge (IB-218). The impacted buffer continues downstream (IB-109). 
Rossmoyne
• Left bank is mowed to the edge in residential neighborhood along RCH-203 (IB-201)
• Both banks mowed to the edge in small portion of a residential neighborhood and at a trucking facility along RCH-

204 (IB-202)
• Limited buffer exists along the headwaters at the Lesher Farm, which is slated for development (IB-250)
• Cow pasture/wetland area.  Cows have access to stream channel (IB-251)
Camp Hill
• Right bank is mowed to the edge along RCH-262 (IB-261)

Stream 
Restoration

Shiremanstown
• Unstable braided channel with no buffer in industrial area (RCH-211, IB-211)
Camp Hill
• Channel is unstable through Willow Park in Camp Hill (RCH-260, IB-260, ER-260)

Infrastructure 
Inspection

• Erosion caused by dry pond outfall in RCH-201 (OT-201)
• Maintenance needed at outfall to remove invasive vegetation, excess sedimentation, and trash (OT-203)
• Outfall flows to a ditch between house and construction area before entering the channel (RCH-203).  Left bank of 

the ditch is eroding (OT-206)
• Sediment and debris jam downstream of stream crossing on RCH-202, creating partial stream blockage (SC-202)

Trash Removal

Mainstem
• Small amount of trash behind Hartsdale Road associated with the commercial businesses (TR-105)
• Small amount of trash at IB-100 associated with residents (TR-100)
• A few large pieces of trash (mattress, wooden crate) behind apartments (TR-101)
• Small amount of trash associated with businesses nearby (TR-108)
Shiremanstown 
• Material falling down the bank from Waste Management site, including tires and wood pallets (TR-201)
• Small amount of trash associated with outfall (OT-212)

Bank Erosion

Mainstem
• Bank erosion at TR-100 (ER-100)
• Associated with culvert under Wesley Drive (ER-101)
• On right bank along stream on Prison property (ER-102)
Camp Hill
• Bank erosion at industrial area downstream of OT-275 (ER-261)

Table 3. Summary of Noted Stream Improvement Opportunities and Impacts 
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Impact Type Site Description

Discharge 
Investigation

Shiremanstown
• Flowing out fall with petroleum smell (OT-210)
• Flowing spring with petroleum smell and orange staining (MI-210)
• Substantially flowing out fall with clear water from ECD Services.  No color or odor to discharge (OT-217)

Buffer 
Restoration

Mainstem
• Along Rt. 15 Construction (IB-105)
• Banks become steep behind Commercial businesses on Hartsdale Road (RCH-108, IB-110, IB-107)
• Right bank is mowed to the edge on the Prison property (IB-108)
• Left bank buffer cleared to allow seniors stream access at the Woods at Cedar Run senior housing (IB-109).  This is 

a continuation of the buffer impact IB-218.
• Cleared area on RCH-101 (IB-100) behind houses on Lexington Ave. Includes lawn clippings in stream. Trash and 

erosion associated with the buffer clearing (TR-100, ER-100)
• Concrete stream with mowed buffer (IB-101)
• Buffer mowed to edge along RCH-104 (IB-102)
• Both banks mowed to edge at Allen Middle School (IB-105)
• Residential neighborhood that mows stream banks to the edge (IB-104)
Shiremanstown
• Forested reach with patches where homeowners mow to the edge of the channel (RCH-218, IB-216, IB-217)
• Left bank buffer impacts from a small park at the Woods at Cedar Run senior housing. Right bank cleared from 

homeowners mowing to the edge (IB-218). The impacted buffer continues downstream (IB-109). 
Rossmoyne
• Left bank is mowed to the edge in residential neighborhood along RCH-203 (IB-201)
• Both banks mowed to the edge in small portion of a residential neighborhood and at a trucking facility along RCH-

204 (IB-202)
• Limited buffer exists along the headwaters at the Lesher Farm, which is slated for development (IB-250)
• Cow pasture/wetland area.  Cows have access to stream channel (IB-251)
Camp Hill
• Right bank is mowed to the edge along RCH-262 (IB-261)

Stream 
Restoration

Shiremanstown
• Unstable braided channel with no buffer in industrial area (RCH-211, IB-211)
Camp Hill
• Channel is unstable through Willow Park in Camp Hill (RCH-260, IB-260, ER-260)

Infrastructure 
Inspection

• Erosion caused by dry pond outfall in RCH-201 (OT-201)
• Maintenance needed at outfall to remove invasive vegetation, excess sedimentation, and trash (OT-203)
• Outfall flows to a ditch between house and construction area before entering the channel (RCH-203).  Left bank of 

the ditch is eroding (OT-206)
• Sediment and debris jam downstream of stream crossing on RCH-202, creating partial stream blockage (SC-202)

Trash Removal

Mainstem
• Small amount of trash behind Hartsdale Road associated with the commercial businesses (TR-105)
• Small amount of trash at IB-100 associated with residents (TR-100)
• A few large pieces of trash (mattress, wooden crate) behind apartments (TR-101)
• Small amount of trash associated with businesses nearby (TR-108)
Shiremanstown 
• Material falling down the bank from Waste Management site, including tires and wood pallets (TR-201)
• Small amount of trash associated with outfall (OT-212)

Bank Erosion

Mainstem
• Bank erosion at TR-100 (ER-100)
• Associated with culvert under Wesley Drive (ER-101)
• On right bank along stream on Prison property (ER-102)
Camp Hill
• Bank erosion at industrial area downstream of OT-275 (ER-261) Figure 2.  Examples of Stream Impacts

Erosion (ER-102) at RCH-111 located on the prison property.

Mowing to the stream edge (IB- 105) at Allen Middle School 
on RCH-105.

Bank erosion (ER-260) and impacted buffer (IB-260) at 
Willow Park in Camp Hill (RCH-260).

Flowing spring (MI-210) with petroleum smell and orange 
staining (photo credit: Sara Dueling/American Rivers, 2008).

Sanitary sewer manhole (UT-260) located within the 
channel in RCH-261.

 Dumping of lawn clippings (TR-100) along RCH-101.
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USSR Findings and Recommendations 

The following are findings and recommendations made by 
field staff after evaluating pollution source areas outside the 
stream corridor in commercial, municipal and residential 
areas. Upland areas assessed are shown on Maps 8 and 9. 

Hotspot Site Findings
Hotspots observed in the watershed included the following 
business sites: J&J Auto Repair, Hampton Construction 
Limited, Caretti Inc., Waste Management Inc., Wesley Plaza, 
Tractor Supply, Camp Hill Auto & Truck Service, ADM 
Milling Co., Capital City Mall, The Shops at Rossmoyne, 
and Enterprise Rent-A-Car.  

Table 4 summarizes the hotspot status and the pollution 
prevention opportunities at each site visited.  Detailed profile 
sheets for each pollution prevention practice are available 
upon request and have been provided to the municipalities 
in the Cedar Run Watershed.  Maps of the hotspot locations 
are found in Maps 8-9.  

Examples of specific activities that are potential pollution 
sources are illustrated in Figure 3 and include:

 h Dumpster located near the storm drain inlet (HSI-101, 
HSI-203)

 h Trash and 55 gallon drums stored outside near the 
stream (HSI-3, HIS-202)

 h Dumpster overflowing with an open lid (HSI-204)

 h Businesses on Hartsdale Road and Gettysburg Road 
paved to the stream edge (HSI-3, HSI-201)

 h Car wash discharge going directly into storm drain 
(HSI-210)

 h Tar-like residue dumped down storm drain inlet (HSI-
205)

The concept behind the USSR is to provide 
watershed groups, municipal staff, and consultants 
a quick but thorough characterization of upland 
areas to identify major sources of pollutants and 

restoration opportunities for source controls, 
pervious area management, and improved 

municipal maintenance.

55 gallon drums behind businesses (HSI-3).

Dumpster located adjacent to the storm drain inlet 
(HSI-101).

Tar-like substance dumped down inlet (HSI-205).

Paving to the stream edge and trailer storage (HSI-201).

The concept behind the USSR is to provide 
watershed groups, municipal staff, and consultants 
a quick but thorough characterization of upland 
areas to identify major sources of pollutants and 

restoration opportunities for source controls, 
pervious area management, and improved 

municipal maintenance.

Figure 3.  Examples of Hotspot Sites
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Figure 3.  Examples of Hotspot Sites

Status Site ID Description Vehicle 
Activities

Outdoor 
Material 
Storage

Dumpster 
Management

Storm 
drain Inlet 
Dumping

Stream 
Encroachment

Confirmed

HSI-205
The Shops at 
Rossmoyne

X

HSI-210
Enterprise Rent-

A-Car
X X

Potential

HSI-3

Businesses 
on Hartsdale 

Road (J&J Auto 
repair, Hampton 

Construction)

X X X X

HSI-202
Camp Hill Auto & 

Truck Service
X X

HSI-203
ADM Milling 

Company
X X X

Not

HSI-1
Caretti, Inc. 

(Construction 
Business)

X

HSI-100 Waste Management X X X X

HSI-101 Wesley Plaza X X

HSI-201 Tractor Supply X X

HSI-204 Capital City Mall X

Table 4.  Hotspot Sites Investigated and Pollution Prevention Opportunities

Neighborhood Assessment Findings

The majority of neighborhoods in the Cedar Run watershed 
were developed in the 1950-1960s and are connected to a 
sanitary sewer system.  The neighborhoods are characterized 
as having mature trees and highly manicured lawns.  The 
majority of rooftop downspouts are directed to the lawn 
area with a few draining to the driveway.  There were 
minimal signs of pets in the neighborhoods which might be 
due to the time of the day we completed our assessments.  
The neighborhoods were clean with no evidence of trash or 
staining of driveways.

Table 5 (page 16) provides a summary of neighborhood 
pollution and restoration classifications, detailed site 
information and pollution prevention opportunities.  
See maps 8 and 9 for locations of neighborhoods.

The following are general findings and recommendations 
that the field crew encountered throughout the watershed.  
Neighborhood site assessment forms are included on the 
CD  included with this report.

 Figure 4 illustrates some of the field findings.

General findings included:

 h Highly manicured residential lawns were noted in 86% 
of the neighborhoods throughout the watershed.  

 h The majority of rooftop downspouts were directed to 
the lawn with few downspouts directed to the driveway 
for disconnection.

 h The majority of neighborhoods were older developments 
that have a mature tree canopy.  

 h There are a few opportunities to plant street trees in the 
right of way.  

 h Storm drain inlets were absent in several of the 
neighborhoods.  Inlets that were present were generally 
not stenciled. 
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Recommendations:
 9 Develop and implement a residential education program 

on lawn care and the importance of stream buffers.  The 
program should discourage mowing to the edge of the 
stream and dumping grass clipping in the stream.  

 9 Develop a tree planting program offering trees or 
coupons to buy trees to homeowners 

 9 As part of the educational outreach to neighborhoods, 
develop hands-on storm drain stenciling and rain garden 
implementation. 

Figure 4.  Examples of neighborhood field findings

Example of highly manicured lawn (NSA-1) Rooftop downspout directed to the lawn (NSA-22)

Opportunity for tree and native vegetation planting at a 
turf covered traffic island (NSA-15).

Neighborhood with the potential for additional street 
trees (NSA-24).

Example of residential education sign on lawn care.
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Site 
ID

Location 
Description

Pollution 
Severity

Restoration 
Potential

Rain 
Barrel

Rain 
Garden

Redirect 
Downspout

Stencil 
Storm-

Lawn 
Management

Street 
Trees

N1
Charles St. and 
Apple Dr.

Medium Low X

N2
Eton Pl. and 
Wesley Dr.

Medium Low X

N3 Bethany Dr. Medium Low X X

N4
West Ave. and 
Maple Ave.

Medium Low X X

N5
Rupp Ave. and 
Cumberland Dr.

Medium Medium X X

N6
Scarsdale Dr. and 
Palmer Dr.

Medium Medium X X

N7
Oneida Rd. and 
Rosemont Ave.

Medium Medium X X

N8
Limestone Dr. and 
Rosemont Ave.

Medium Medium X X

N9
Stoner Ave. and 
Chestnut St.

Medium Low X X

N10
Main St. and Irvin 
St.

Medium Low X X

N11
Primrose Ave. and 
Laurel Ave.

Medium Medium X X

N12
Delbrook Rd. and 
Charles Rd.

Medium Medium X X

N13
Hampden Rd and 
Clearview Dr.

Medium Medium X X

N14 Cedar Cliff Manor Medium Medium X X X

N15 Highland Estates I Medium Medium X X X

N16 Camp Hill Medium Medium X X X

N17 Camp Hill Medium Low X X

N18 Camp Hill Medium Medium X X X

N19 Camp Hill Medium Medium X X

N20 Camp Hill Medium Low X X X

N21 Camp Hill Plaza Medium Medium X X X

N22
Chestnut St., Park 
St., Vine St. and 
Oak Ave.

Medium Medium X X X X

N23
Hartzdale Rd. and 
Simpson Ferry Rd.

Medium Medium X X X

N24 Highland Estates Medium Medium X X X

N25 Kylock Rd. Medium Low X

N26 Wineberry Dr. None Low

N100 Stonehedge Lane None Low X X X X

N201
Orchard 
Apartments

Medium Medium X X

N202
New York Ave. and 
Massachusetts 
Ave.

Medium Medium X

Table 5.  Summary of Neighborhood Pollution Prevention Opportunities
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From the retrofit field investigation, it was generally 
observed that large industrial, commercial, and residential 
sites in the Cedar Run watershed did not have any stormwater 
quantity or quality controls.  These sites were usually areas 
of older development, and stormwater runoff from the sites 
flowed directly to Cedar Run or the contributing storm 
drain network without any form of stormwater treatment.  
More recently developed sites usually had stormwater 
management practices in place, but they were designed 
primarily for flood control.  Few sites in the watershed had 
any controls for treatment of the water quality volume.  

The following are general findings that the field crew 
encountered throughout the watershed.  Site IDs for specific 
retrofit concepts are listed after the recommendations and 
can be found in the Retrofit Reconnaissance Inventory (RRI) 
forms, which are available upon request and have been 
provided to the municipalities in the Cedar Run Watershed.

Maps 9 and 10 (Appendix A) show the location of each 
retrofit site visited by the field crew.  The prioritized sites 
are summarized in Table 6 on pages 24 and 25.     

Commercial and industrial sites along the stream

There are many commercial and industrial properties built 
along sections of the stream where stormwater runoff 
drains from parking lots and rooftops directly to the stream 
without any water quality or quantity control (Figure 5).  
Pollutants such as sediment, phosphorus, heavy metals, 
petroleum hydrocarbons, and oil and grease are washed 
into the stream during rain events thereby degrading water 
quality.  Installation of BMPs at these sites can help to treat 
and detain stormwater before it discharges to the stream.  
Often, the space between the edge of development and the 
stream is limited, which constrains the area available for 
storage BMPs.  

Stormwater Retrofit Findings and Recommendations

Stormwater retrofits are an essential 
element of a holistic watershed restoration 
program because they can help improve 

water quality, increase groundwater 
recharge, provide channel protection, and 

control over bank flooding. 

For this stormwater retrofit inventory, the 
primary objectives were to identify opportunities 

to provide water quality (WQ) treatment and 
alleviate local flooding conditions.

Stormwater retrofits are an essential 
element of a holistic watershed restoration 
program because they can help improve 

water quality, increase groundwater 
recharge, provide channel protection, and 

control over bank flooding. 

For this stormwater retrofit inventory, the 
primary objectives were to identify opportunities 

to provide water quality (WQ) treatment and 
alleviate local flooding conditions.

Figure 5. Examples 
of commercial or 
industrial pollution 
sources (RRI-Maps 10 
& 11)

(above) Curb cuts allow 
untreated stormwater to 
discharge directly to the 
stream (R-08).

(left) This roof downspout 
flows directly to the 
stream (R-08).

Recommendations
9 Opportunities for on-site retrofits include installing 

curbs or berms at the perimeter of the site to prevent 
runoff from flowing into the stream and directing runoff 
to BMPs such as bioretention, sand filters, water quality 
inlets and dry swales.  

 9 New storage opportunities include constructing wet 
ponds or wetlands located below the existing outfall 
pipe to collect and treat stormwater.  

 9 Disconnect rooftop runoff to cisterns or infiltration 
practices on sites that discharge rooftop runoff directly 
to the stream.  

Related sites: R-01, R-08, R-09, R-10, R-33, R-302 

Sinkholes in stormwater management facilities

Sinkhole formations were found within two stormwater 
management ponds and two stormwater conveyance 
channels (Figure 6).  Sinkholes are evidence of a “karst” 
topography, which is a term for terrain generally underlain 
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by limestone or dolomite, and is typical of the central region 
of Pennsylvania (DEP, 2006).  Karst topography is chiefly 
formed by the dissolving of these rocks and is characterized 
by sinkholes, sinking streams, closed depressions, 
subterranean drainage, and caves.  When sinkholes form in 
stormwater management ponds, untreated stormwater can be 
introduced directly to groundwater.  Typically, stormwater 
filters through the soil media and pollutants are removed 
by physical and biological process.  With the presence of 
sinkholes stormwater may flow directly to groundwater 
without the benefit of any filtration, potentially resulting in 
groundwater contamination.  

Recommendations
9 Report sinkhole formations within stormwater 

management facilities, such as detention ponds, 
conveyance channels, infiltration basins, etc. 
immediately to the appropriate authorities and property 
owner.  Not only do they pose a risk for groundwater 
contamination, but sinkholes are a serious safety hazard 
for people and animals.  

 9 Repair sinkholes by constructing a reverse, or inverted, 
filter.  The hole must be excavated to the throat of the 
sinkhole opening.  Once completely excavated, the 
sinkhole can be filled with large material, followed 
by a succession of increasingly smaller stone and 
sand material.  A layer of topsoil and planted native 
vegetation can cover the top of the repaired hole.  A 
description and detail of a reverse filter can be found 
below in Figure 7.

 9 If a sinkhole exists on a site, convey stormwater away 

Figure 6. Sinkhole formations 

Figure 7. Sinkhole filter detail (USDA-NRCS, 2008)

Sinkholes in stormwater management ponds and conveyance channels introduce untreated stormwater directly into the 
groundwater (R-03).
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from the hole. Plant a buffer or filter strip around the 
hole opening to treat any stormwater that does enter 
the opening.  A more detailed description can be found 
in the Conservation Practice Standard: Sinkhole and 
Sinkhole Area Repair Treatment (NRCS, 2007).

 9 For sites with sinkholes, install water quality inlets 
and sand filters throughout the site for pretreatment of 
runoff prior to it flowing to the sinkhole area.

 9 In karst areas, line ponds designed with a permanent 
pool using a local clay liner, unless a geotechnical 
investigation shows the absence of underlying voids.  

Related sites: R-03, R-14

Dry stormwater management ponds

Dry stormwater management ponds were the predominant 
BMP found in industrial parks.  The majority of these ponds 
were designed to prevent flooding from large storm events 
and therefore provide no treatment for the water quality 
volume (WQv)  and no detention for the 1-year 24 hour 
storm events.  Runoff from these smaller, more frequently 
occurring storms may pose less of a downstream flooding 
risk, but they result in the downstream transport of high 
pollutant loads from the polluted “first-flush” of stormwater 
runoff.  Further, many of the ponds are being under utilized, 
often short-circuited by flows from smaller storms.  In 
addition, most ponds are mowed regularly and provide 
little, if any, wildlife habitat value (Figure 8).  

Recommendations
 9 Modify outlets of the ponds to store the water quality 

volume.  If the pond is situated in a karst area, a clay 
liner should be installed to prevent the formation of 
sinkholes in the pond bottom.

 9 In order to better utilize the pond area, lengthen the 
flow path of stormwater through a pond.  To provide 
additional treatment by pond vegetation and soil, spread 
runoff out in a shallow layer across the entire pond area.  
This can be done by removing any existing concrete 
low-flow channels and constructing a shallow, level 
berm downstream of an inlet pretreatment area.  

 9 In order to create a habitat benefit, the bottom of 
dry ponds should be not be mowed.  An increase in 
vegetation along the pond bottoms will also provide 
additional stormwater quality treatment by plant 
filtering and uptake of pollutants. Native trees can be 
planted in the pond bottoms to encourage plant and 
habitat diversity.

Related sites: R-03, R-12. R-15, R-27, R-309   

Schools and Churches

The schools and churches that the field crew visited had 
few, if any, stormwater BMPs, and there were large areas 
of turf grass with very little or no trees (Figure 9).  Schools 
and churches are great places for stormwater retrofits 
because of the educational and demonstration component.  
Understanding of stormwater and the environment can be 
built into the science curriculum.  Students can learn about 
the connection between stormwater, the Chesapeake Bay, 
and how they can play a part in improving water quality.  
Additionally, these sites can serve as good community 
demonstration projects.

Recommendations
 9 A variety of stormwater BMPs were recommended at 

schools and churches such as bioretention, downspout 
disconnection, rain gardens, dry swales, water quality 
inlets, and stormwater planters.  

 9 Promote native tree and shrub plantings throughout 
these sites, particularly along stream banks.  

Related sites: R-02, R-05, R-07, R-18, R-19, R-20, R-21, 
R-22, R-23, R-28, R-29, R-32, R-304, R-305

Figure 8. Dry Detention Ponds
Large, mowed dry stormwater detention ponds provide 
very little water quality control and habitat value (R-03).
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Figure 9.  School/Church Stormwater Practices
(left) Downspouts from this school can be disconnected and diverted to a rain garden (R-22). (right) Conversion of this dry 
pond to a bioretention area will provide water quality benefits (R-18).

Parking lots with no landscaping

Most of the large commercial parking lots had very few to 
no landscaping islands (Figure 10).  Addition of landscaping 
islands, particularly if they can be used as bioretention or 
filter strips, can improve overall site conditions by reducing 
impervious cover, providing water quality benefits, reducing 
the urban heat island effect, and adding aesthetic value.

Figure 10.  Large impervious parking lots
Large commercial parking lots with no landscaping islands 
offer opportunities to collect and treat stormwater (R-01).

Recommendations
 9 Install a variety of on-site stormwater BMPs, such as 

parking island bioretention, water quality inlets, filter 
strips, and stormwater planters, in large commercial 
parking lots.  In addition, encourage tree plantings 
throughout the site to create a shaded canopy cover.  

 9 When space is available, implement larger storage 
retrofits to capture and treat the water quality volume. In 
highly developed areas available space may be limited 
and may require removal of some parking spaces.  

 9 Revise the local stormwater regulations to include 
impervious cover reduction for redevelopment projects.

Related sites: R-01, R-06, R-10 
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Figure 11.  Rooftop runoff
Rooftop runoff from these large buildings discharges either 
directly to the stream or storm sewer system (R-12) (R-09).

Large industrial rooftops

The industrial parks that the field crew visited had huge 
buildings, mostly used for manufacturing or distribution.  
At many sites, stormwater runoff from parking lots and 
rooftops received little or no water quality or quantity 
control.  On most properties, rooftops accounted for the 
largest percentage of site impervious cover, and downspouts 
were usually connected directly to the storm drain system 
(Figure 11).  

Recommendations
 9 Install cisterns to capture rooftop rainfall and reduce 

runoff.  Harvested rainwater can be re-used to water 
landscaping, wash vehicles, flush interior toilets, 
or other non-potable uses.  Rainwater harvesting is 
becoming increasingly popular for business operations 
and is cost-efficient.     

Figure 12. Flooding issues
Flooding in a commercial parking lot at Windsor Place        
(R-13).

Related sites: R-08, R-09, R-33, R-37, R-309 

Flooding issues 
The field team visited sites along Simpson Ferry Road that 
were identified in the Cedar Run Watershed Coldwater 
Conservation Plan (ACB and PEC, N.D) as having frequent 
flooding problems.  In several locations, severe flooding 
was observed shortly after a rainfall event (Figure 12).  The 
flooding was attributed to the flat topography and the lack 
of an adequate stormwater drainage network.  Due to the 
high density of commercial development in the area, the 
field team was not able to recommend any feasible retrofit 
concepts.  

Recommendations
 9 The construction of a stormwater drainage network 

along Simpson Ferry is necessary to control flooding.  
If the road is to be redeveloped, consider stormwater 
drainage as part of the project.

 9 Once a stormwater drainage network is constructed, 
direct the stormwater from the road and adjacent 
commercial areas to a stormwater management facility.  
Design the facility to treat the water quality volume 
from the contributing drainage area. 
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Problem Situations

Problem situations encountered during field work are 
identified below. 

Dead grass in the dry pond (Site R-03)
A large area of dead grass was observed flowing from a 
business parking lot into a dry pond (Figure 13).  The turf 
damage was likely the result of a contaminant spill, although 
the retrofit team did not find any evidence of regular 
dumping.  This problem should be investigated further and 
care should be taken to avoid any future spills at this site.  

Flowing pipe from Industrial Complex (Site R-08)
On two consecutive dry weather days, a pipe from 
an Industrial Complex was observed flowing into the 
Shiremanstown Branch of Cedar Run (Figure 14).  While 
the drainage water did not appear to be discolored, it was 
unclear as to the source of the discharge.  Adjacent pipe 
outfalls of similar material and diameter were not flowing.  
The pipe should be investigated to determine if an illicit 
discharge to the stream exists, and actions should be taken 
to eliminate the source of the discharge.

Figure 13. Dead grassed area observed in a dry 
stormwater detention pond (R-03)

Figure 14. Industrial pipe discharge into Cedar Run   
(R-08)
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Priority for 
Further 

Investigation
Site ID Est. Drainage 

Area (acres) Description Proposed Stormwater Management 
Practice

High

R-01 25 Capitol City Mall
Wet pond, impervious cover removal, 

bioretention, WQ inlets

R-02 1.4, 0.5, 0.6 Allen Middle School
Bioretention, wetland,  invasive species 

removal/native plantings along stream, tree 
plantings

R-08 2
Eastern Consolidation & 

Distribution Services, Inc.
Sand filter, WQ inlets, rainwater harvesting

R-09 1 Purina Plant WQ inlet
R-10 2 Cinema Center Plaza Wet pond, WQ inlets, bioretention

R-12 14.6 Upper Allen Business Park
Modify existing dry pond for WQ  treatment, 

lengthen flow path, rainwater harvesting

R-18 0.7
Camp Hill United Methodist 

Church
Convert existing dry pond to bioretention

R-23 7
Sporting Hill Elementary 

School
Convert existing dry pond to bioretention, 

tree plantings
R-26 1 Wass Park Bioretention

R-301 2 St. John’s Drive Curb extension bioretention

Medium

R-03 7.4 Rossmoyne Business Park
Sink hole repair, modify existing pond for 

WQ treatment

R-05 1.6, 3.3 Christ Community Church
Bioretention, impervious cover removal, 

convert 3 existing dry ponds to bioretention, 
tree plantings

R-06 8.1 BJ’s Wholesale Club Convert existing dry pond to wetland
R-07 1.7 School for the Deaf Wetland

R-20 0.9 Trinity Catholic High School
Downspout disconnection to stepped 

bioretention, tree plantings

R-22 1
Lower Allen Elementary 

School
Rain gardens, dry swale

R-28 0.3, 0.2
Crossroads Community 

Church
Bioretention, tree plantings

Medium

R-29 0.5, 0.2
Rossmoyne Elementary 

School
Downspout disconnection, rain gardens, 

bioretention
R-33 3.7 Ward Trucking Sand filters, dry swale, rainwater harvesting
R-35 4.6, 6.3 Pennsylvania Business Center Convert 2 dry ponds to wetlands

R-37 32.5
Industrial site on Westport 

Drive
Modify existing pond for WQ treatment, 
lengthen flow path, rainwater harvesting

R-300 < 1 ac
Median between Gettysburg 

Road and Allen Road
Bioretention, native plantings

R-302 10.1
Prologis Warehouse, 

Gettysburg Road
Wetland

R-303 145
Forested area near Camp Hill 

Elementary School
Wetland

R-304 1.3 Camp Hill Elementary School Bioretention
R-306 0.9 Gish’s Furniture Impervious cover reduction, bioretention

Table 6. Prioritized Sites for Stormwater Retrofits 
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Priority for 
Further 

Investigation
Site ID Est. Drainage 

Area (acres) Description Proposed Stormwater Management 
Practice

High

R-01 25 Capitol City Mall
Wet pond, impervious cover removal, 

bioretention, WQ inlets

R-02 1.4, 0.5, 0.6 Allen Middle School
Bioretention, wetland,  invasive species 

removal/native plantings along stream, tree 
plantings

R-08 2
Eastern Consolidation & 

Distribution Services, Inc.
Sand filter, WQ inlets, rainwater harvesting

R-09 1 Purina Plant WQ inlet
R-10 2 Cinema Center Plaza Wet pond, WQ inlets, bioretention

R-12 14.6 Upper Allen Business Park
Modify existing dry pond for WQ  treatment, 

lengthen flow path, rainwater harvesting

R-18 0.7
Camp Hill United Methodist 

Church
Convert existing dry pond to bioretention

R-23 7
Sporting Hill Elementary 

School
Convert existing dry pond to bioretention, 

tree plantings
R-26 1 Wass Park Bioretention

R-301 2 St. John’s Drive Curb extension bioretention

Medium

R-03 7.4 Rossmoyne Business Park
Sink hole repair, modify existing pond for 

WQ treatment

R-05 1.6, 3.3 Christ Community Church
Bioretention, impervious cover removal, 

convert 3 existing dry ponds to bioretention, 
tree plantings

R-06 8.1 BJ’s Wholesale Club Convert existing dry pond to wetland
R-07 1.7 School for the Deaf Wetland

R-20 0.9 Trinity Catholic High School
Downspout disconnection to stepped 

bioretention, tree plantings

R-22 1
Lower Allen Elementary 

School
Rain gardens, dry swale

R-28 0.3, 0.2
Crossroads Community 

Church
Bioretention, tree plantings

Medium

R-29 0.5, 0.2
Rossmoyne Elementary 

School
Downspout disconnection, rain gardens, 

bioretention
R-33 3.7 Ward Trucking Sand filters, dry swale, rainwater harvesting
R-35 4.6, 6.3 Pennsylvania Business Center Convert 2 dry ponds to wetlands

R-37 32.5
Industrial site on Westport 

Drive
Modify existing pond for WQ treatment, 
lengthen flow path, rainwater harvesting

R-300 < 1 ac
Median between Gettysburg 

Road and Allen Road
Bioretention, native plantings

R-302 10.1
Prologis Warehouse, 

Gettysburg Road
Wetland

R-303 145
Forested area near Camp Hill 

Elementary School
Wetland

R-304 1.3 Camp Hill Elementary School Bioretention
R-306 0.9 Gish’s Furniture Impervious cover reduction, bioretention

Priority for 
Further 

Investigation
Site ID Est. Drainage 

Area (acres) Description Proposed Stormwater Management 
Practice

Low

R-04 Varies
State Correctional Institution 

at Camp Hill
Cisterns

R-14 32.6 Eric & Allendale Avenue Sink hole repair
R-15 13.8 Square D Industrial Site Modify existing dry pond for WQ treatment

R-19 0.1, 0.3 Church of the Good Sheppard
Repair rock filter (pre-treatment for 
infiltration basin), bioretention, tree 

plantings

R-21
0.8, 0.1, 0.3

Cedar School Downspout disconnection, bioretention

R-24 8.0
Hamden Township Park/Pool 

Complex
Tree check dams

R-27 3.5 PA American Water Company
Redirect pipe into dry pond, soil 

amendments, turf conversion

R-32 1
Oakwood Baptist Church and 

Dayschool
Bioretention, turf conversion

Low

 R-36 2.4
Commercial strip on 

Hartzdale Drive
Convert dry pond to bioretention

R-305 0.9, 0.3 Camp Hill High School Water quality inlets, stormwater planters
R-307 0.3 Rolling Brook Townhouses Outfall storage retrofit
R-308 3.4 Orchard Apartments Bioretention

R-309 53.8 Appleton Papers
Modify existing pond for WQ treatment, 

rainwater harvesting

No Concept

R-11 N/A Meyer’s N/A

R-13 N/A
Windsor Park Shopping 

Center 
N/A

R-16 N/A
Winding Hill Rd Shopping 

Center
N/A

R-17 N/A Wineberry Drive N/A
R-25 N/A Bible Baptist Church N/A

R-30 N/A
Hamden Township 
Emergency Service

N/A

R-31 N/A
Park on Park Lane and Front 

St.
N/A

R-34 N/A Westford Business Center N/A
R-38 N/A Warrell Corporation N/A
R-39 N/A The Woods at Cedar Run N/A

R-40 N/A
Eastern Consolidation & 

Distribution Services
N/A

Site aerial photographs and information on each general retrofit design (included in profile sheets) has been 
provided to each of the municipalities in the Cedar Run Watershed. 

Table 6. Prioritized Sites for Stormwater Retrofits (continued)
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IMPLEMENTATION

To make this watershed assessment and implementation 
plan usable for local municipalities and groups, historical 
and current observational data is organized by stream reach. 
This will enable readers to quickly identify stream reaches 
where particular projects and impacts can be easily found 
on maps and/or by GPS coordinates.

MAIN BRANCH 
For the purposes of mapping data during the 2008 watershed 
assessment, the main branch of Cedar Run was divided into 
three sections and then further into smaller stream reaches 

Map 1: Western Main Stem (RCH 100-102)
Location: Mechanicsburg Borough to Sheely Lane
(BethanyhVillage,hLowerhAllenhTownship)

Large expanses of farm fields can be seen from aerial 
photographs on Map 1 where the headwater of the Main 
Branch is formed from underground springs. These are older 
photographs and much of this area has been developed or is 
in the process of being developed.

According to US Geological Survey maps and field studies, 
the main branch of Cedar Run originates just east of 
Mechanicsburg Borough at what is known locally as the 
Hess Farm.  In March 2008, there was no defined channel 
of the stream but evidence of the mapped headwaters was 
apparent by observed surfacing of an underground spring, 
wet width of 2.2 feet, and wetland vegetation throughout 
the area. An old 24’’ metal (M-100) pipe culvert directs 
drainage from this wetland area to a culvert near Allendale 
Road.

This finding was expected as there has been some local 
controversy to the stream path mapped by USGS and other 
agencies. Mechanicsburg Borough and a developer of the 
Hess Farm were uncertain where the creek started and 
anecdotally have told interviewers that water hasn’t flowed 
from that area in years.  

Newer developments sit across from Hess farm property 
on Allendale Road, fitting in well with its surroundings of 
circa 1990’s condominium and townhome communities 
and their respective parking areas. You can trace the 
history starting with the 1950’s ranch-style homes to the 
1970’s split-levels nearest Wesley Drive to the apartment 
complexes and townhomes toward Allendale Road. Cedar 
Run flows under many of these neighborhoods and accepts 
the stormwater through drainage systems. Stormwater from 

these developments are managed mostly by extensive pipe 
systems from traditional dry ponds and detention basins. 

A stream crossing exists where the Hess property meets 
Allendale Road near the existing development along Paris 
Drive and surfaces briefly within the development itself. 
Here, Cedar Run moves into suburbia, often suffering 
impacts such as being routed through underground pipes, 
buffers interrupted by clearing for sewer lines and low flow 
due to seepage into the underground channels created by the 
sewer system.

There is a small “nature trail” as part of the Paris Road 
Condominium development on RCH – 101. The creek 
surfaces briefly from a culvert near Allendale Road. This 
area has some potential for education of residents. The trail 
has an area of healthy buffer that can be enhanced and could 
sustain a small planting project.  It is one of a  number of 
stream side projects for the western main branch (Table 7).

From Paris Drive, the stream runs mostly underground 
through one development into another. It surfaces again at 
a stream crossing (SC-102) under Wilson Lane (RCH-102) 
near the Cedar Run Apartments after making a number of 
turns. The stream is contained within steep slopes and a 
concrete channel surrounded by neatly mowed turf. Further 
down this stream reach, there is a small area of buffer. 

As Cedar Run continues downstream, it runs through 
meadow areas and behind an apartment complex and the 
large Bethany Village Continuing Care Community in 
Lower Allen Township.  The creek is mostly underground 
once it enters the Bethany Village. It consistently disappears 
around Wilson Street and Ariel Court but sometimes flows 
during a wet spring. A natural floodplain exists on the 
Bethany Village site, where residents have begun to plant 
trees.

Bethany Village East, developed in the 2000s, is an exception 
to the common stormwater designs of bioretention basins and 
dry ponds. Parking areas surrounding residences are smaller 
and each has its own rain garden to filter sheet flow from 
the road and other impervious surfaces. These “greener” 
infiltration methods were required by the township during 
the site planning process. 

The creek takes a turn towards Gettysburg Road and Wesley 
Drive. At this point a pipe culvert lined with rip rap under 
Wesley Drive near Gettysburg Road is eroding the bank of 
the creek to a degree that will eventually threaten the road 
surface itself. (ER-101) 
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Stormwater retrofit opportunities are abundant in this 
stream reach (Table 8). As you move from east to west in the 
watershed, you can note the history of the area’s development 
from the late 1940s to current time. The older neighborhoods 
have few sidewalks, no storm drains, and mature street and 
yard trees. As you move toward Allentown Road and the 
former Hess Farm, the last remaining farm in this section, 
there are newer and yet-to-be built developments abundant 
with “traditional” stormwater facilities that could be retrofit. 
Here, gated dry ponds are common as well as weed-infested 
swales that drain the myriad parking lots and street.

Location Description
Est. 

Drainage 
Area

Proposed Stormwater 
Management Practice Priority Ranking

R-12 Upper Allen Business Park 14.6 acres
Modify existing dry pond for WQ  
treatment, lengthen flow path, 

rainwater harvesting
High

R-28
Crossroads Community 

Church
.3 acre Bioretention, tree plantings Medium

R-14 Near Hess Farm 32.6 Sinkhole Repair Low

Table 8. Stormwater Retrofit Inventory – Western Main Stem

Location Problem Area Suggested Improvement Map 1 ID  
location RCH Priority

40 12 16
76 59 12

Development planned for 
area

Protect wetland area Hess 
Farm

RCH-100 100 High

40 12 22
76 58 53
Ariel Ct + Wilson Rd.

Invasive species overgrown 
in area. 

Restore 200ft buffer near 
Paris Drive “nature trail.” 
Community education.

RCH -101 101 Medium

Mowing to edge, evidence 
of lawn clippings in stream

Homeowner education—
potential onsite stormwater 

retrofits

IB-100 & 
throughout 

area

100, 
102

Medium

Wesley Drive/ 
Gettysburg Rd.

Stream Erosion around 
pipe—threatens road and 

slope
Report to Township ER-101 102 High

40 12 25
76 58 35

Potential Dump Site DEP TR-101 101 Low

Table 7.  Streamside Projects for Western Main Stem (RCH 101-102)

Bethany Village facilities have seen some sink holes 
developing in some of the rain gardens they’ve installed. 
This is a concern in installing such practices in the Karst 
topography of which Lower Allen Township is aware.

The field team analyzed several larger, commercial retrofit 
opportunities further downstream towards the more 
commercial areas of these reaches, some of which are 
explained below.
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Map 2: Central Main Stem (RCH 103-107)

Location: Gettysburg Road/Audubon Drive –Hartzdale
Drive/RanahVillahAve

After being piped under Wesley Drive, Cedar Run ambles 
along behind the U-Haul Storage building and other small 
businesses on Old Gettysburg Road, before it reaches a 
channelized section that is a prominent feature of the lawn 
of the Allen Middle School.

The Allen Middle School property on Old Gettysburg Road 
is the most visible section of the central main branch of 
Cedar Run. A long stretch of Cedar Run sits on the side of 
the school building where it is channelized in a concrete 
culvert. The water level is generally low and the channel is 
often filled with excessive plant growth. 

Pipes draining the school’s impervious surfaces, Old 
Gettysburg Road and the neighborhood of Cumberland 
Park, an older housing development, feed directly into 
Cedar Run on the school property. Nutrients and pollution 
from these sources contribute to the water quality issue of 
this channelized section.  

The school and the neighborhood were developed during a 
period when stormwater was managed for conveyance away 
from buildings and not for water quality. The waterway 
itself was used as a place to “get rid” of excess water rather 
than being captured and treated in traditional stormwater 
ponds before being discharged into Cedar Run. 

Because of the visibility of the stream and the proximity 
of Cumberland Park neighborhood to the school, Allen 
Middle School was chosen as one of the highest priority 
sites for investigation for stormwater retrofit (Table 10). 
Preliminary concept plans were drawn up for installing 
stormwater control measures such as disconnecting roof 
leaders, installing biorention basins and utilizing an 
existing wetland area for drainage and filtration. The retrofit 
project imagined for this school also included education of 
homeowners of the Cumberland Park area that drains into 
the waterway.

At this time, the West Shore School District does not 
want to undertake any stormwater projects on the 
property. However, administrators stated that they will 
consider changes to stormwater management when major 
construction is scheduled for Allen Middle School. Lower 
Allen Township will require stormwater considerations if 
certain building projects take place on the property.

Cedar Run leaves Allen Middle School and flows 
downstream through a residential area, the Ward Trucking 
Company, a trailer park and an expanding Yamaha 
dealership. It then flows under State Route 15 and crosses 
St. John’s Road to Hartzdale Drive. It is close to this area 
where the Rossmoyne and Main Branches converge.

Central Main Stem along Allen Middle School.

Pipes carry stormwater runoff from the neighborhood 
of Cumberland Park across the street from Allen Middle 
School.
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Location Problem area Suggested Improvement Map 2 ID  
location RCH Priority

Behind small 
businesses off 
of Gettysburg 

Road

Stream mowed up to edge
Small stretch of stream could 

use buffer; educate land 
owners

IB-102 104 Medium

Side of 
school along 
Gettysburg 

Road

Channelized section of stream 
receiving stormwater from 

Cumberland Park Neighborhood. 
School personnel mow grass short 
up to edge of stream—no filtration 
of nutrients/pollutants stormwater 

energy from parking areas

Allen Middle School could 
allow a 10’ to 15’ wide buffer 

of rough cut lawn around 
stream banks to limit sediment 
and nutrient flow—see retrofit 

inventory R-02

IB-103 105 High

Throughout 
subwatershed

Trash and grass cuttings found in 
stream; mowing to edge of stream

Homeowner and small 
business education

Throughout 107 Medium

Location Description
Est. 

Drainage 
Area

Impact Proposed Stormwater 
Management Practice

Priority 
Ranking

R-02 Allen Middle School
1.4, 0.5, 

0.6

Stream section 
is nutrient rich 
from turf and 

parking lot 
runoff

Bioretention, wetland, 
invasive species removal with 
native riparian buffer planted, 
disconnect roof leaders from 

stream

High

Map 8: N-4, 
N-5 and N-9 

N-10

Cumberland Park 
Development

N/A

Stream section 
is nutrient rich 
from turf and 

parking lot 
runoff

Residential education 
program--Residential 

raingardens, rain barrels & 
conservation landscaping 

practices. Street trees.

High

R-300

Gettysburg Road 
Median(front 

of Allen Middle 
School)

< 1 acre

Stream section 
is nutrient rich 
from turf and 

parking lot 
runoff

Bioretention, tree plantings High

R-33 Ward Trucking 3.7

High% 
impervious 
cover/truck 

parking areas 
near stream 

Sand filters, dry swale, 
rainwater harvesting (cisterns)

Medium

Table 10.  Suggested stormwater retrofit projects Central Main Stem

Table 9. Streamside Projects for Central Main Stem— (RCH 103-107)
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Map 3: Eastern Main Stem (RCH 108-113)

Location: Hartzdale Drive to Lisburn Road

From Hartzdale Drive and Rana Villa Avenue, the next 
stretch of Cedar Run curves around a home that was 
converted into a Century 21 office, under Hartzdale Road 
and past small commercial areas. BJs Wholesale Club (RCH 
108)  (R-06) is right along the stream and has remnants of 
an old fish hatchery near its stormwater dry pond.  

A nice stretch of buffered stream (RCH- 110) runs parallel 
to Hartzdale Road and is wedged between two of the 
watershed’s most recognizable properties: Capital City Mall 
and the State Correctional Institute at Camp Hill (SCICH).

Here, Cedar Run has shallow banks lined with an intact 
riparian forest buffer and a natural flood plain. An old farm, 
that is still lived in by its owner, is tucked in behind the 
national chain restaurants and mini-malls.

It would be wise to use some of  this undeveloped property 
as a buffer, retained as a natural flood plain and possibly 
enhanced to accept more stormwater.

As Cedar Run flows downstream of this property and closer 
to the railroad tracks, the slopes become steep and have an 
intact buffer.

Cedar Run flows through SCICH, the largest land mass in 
the watershed not facing the pressure of development. The 
SCICH is the only known facility in the watershed that has 
its own water treatment plant, withdrawing 500,000 gallons 
per day from an intake on Cedar Run. Due to the Institute’s 
use of the stream for drinking water, a Source Water 
Assessment Program Report for SCICH was completed in 
June 2003.    

The SCICH grounds were once considered to be one of the 
best places in Cedar Run to catch large trout.  Trout were 
so plentiful in this part of the stream at one time, according 
some area fishermen, that you couldn’t wade in the stream 
without hitting fish with your legs.

There have been a number of impacts to Cedar Run both on 
and near the SCICH location where the Main Branch and 
Shiremanstown Branch intersect. 

Perhaps the most dramatic impact on trout and other fish 
population was the amount of water lost from the creek due 
to sink hole development in the 1990’s. In 1997 and 1998, 
27 sinkholes developed on SCICH property, causing the 

water levels to drop severely and suddenly. The sinkholes, 
which appeared on residential property in Lower Allen 
Township as well, consumed as much as 3,000 gallons of 
water per minute (DEP Press Release, 1997). 

A hydro geological analysis of the area showed quarry 
activities were a contributing factor to the formation of the 
sinkholes, some as large as small cars (DEP Press Release, 
Nov. 21, 1997).  Nearby Hempt Bros., Inc. Quarry agreed 
to fill the holes, hoping to return the flow of water to Cedar 
Run.  Some local anglers question whether this section has 
ever truly recovered.  

In the late 1980s, PA Department of Environmental 
Resources brought enforcement actions against the 
institution due to violations of the Clean Streams Law for 
discharges such as kitchen waste, coal pile runoff, water 
treatment filter backwash and the occasional boiler blow 
down (DER Water Quality Standards Review, September 
1989).  

Today, the SCICH property is one of the few large expanses 
of open space left in the watershed allowing for ground water 
recharge. With the installation of riparian buffers and some 
green stormwater control, it could be a good opportunity to 
alleviate some of the stormwater damage done upstream.

A healthy riparian buffer along a section of the Eastern 
Main Stem.
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Location Problem area Suggested Improvement Map 3 ID 
location RCH Priority

The Woods at Cedar 
Run (Senior Living 

Community)

No buffer, few trees for 500 ft 
left bank; mowed to edge.

Install riparian buffer along 
stream with community 

involvement.
Education for maintenance 

staff and residents to 
maintain buffer and 

constituent no-mow section.

IB-109 112 High

State Correctional 
Facility at Camp Hill

Erosion right bank mowed to 
edge for about half a mile

Install low-growing buffers to 
maintain sight distance for 

guards to help stem erosion 
and filter run off.

IB-107-109; 
ER 102

111 High

Mouth of CR at 
Yellow Breeches

Between Lisburn & 
Creek Road

Outfall drains development 
upstream; excessive erosion 

downstream of outfall. About 
36 inches located about 10 feet 

above stream,  left bank

Design stormwater ponds/
bioretention basins at 
outfalls and low spots 

on prison and upstream 
properties to stem flow into 

creek at the prison

OT-115 113 High

Creek Road
Concrete box culvert dam/

double barrel, potential fish 
blockage

Dam removal
OT-115, MI 

101
113 High

Table 11. Streamside Projects for Eastern Main Stem (RCH 108-113)

However, while some stream restoration projects have 
taken place on the prison property, and the administration 
has expressed a willingness to improve stream banks, there 
is concern that guards maintain sight for a distance for the 
obvious reasons. Perhaps a compromise can be made with a 
buffer of small native woody shrubs, grasses and perennials.

In July 2010, the PA Fish & Boat Commission found a 
healthy brown trout population just downstream between 
RCH 112 and 113. The Commission conducted an 
electroshock survey near the output of a spring on request 
of the PA DEP and continues to find an age and size strata of 
brown trout that suggests active reproduction. 

The area tested stopped just short of The Woods at Cedar 
Run, a senior living community. This stretch has an intact 
buffer of large trees on the left bank but is generally mowed 
to the edge by housing staff on the right side. 

The Woods at Cedar Run property is where the Main Branch 
and the Shiremanstown Branch converge; about 1,000 
feet upstream, the Camp Hill and Shiremanstown Branch 
become one. Cedar Run has one small dam downstream 
from The Woods and a small residential area following a 
path of steep gradients and low to no flow conditions. It then 
empties into the Yellow Breeches downstream of the dam 
just south of the area known as Eberley’s Mill.

A restored section of Cedar Run along Camp Hill State 
Correctional Institute grounds.
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Location Description

Est. 
Drainage 

Area 
(acres)

Impact

Proposed 
Stormwater 

Management 
Practice

Priority 
Ranking

R-07
Western PA School for the 
Deaf 3820 Hartzdale Drive

1.7

Low part of Hartzdale Dr. 
drains to outlet on school 

lawn that discharges directly 
into Cedar Run

Constructed 
wetland would 
improve water 

quality

Medium

R-06 BJs Wholesale Club 8.1

Building drains to one catch 
basin then to dry pond. No 
quality treatment with dry 
pond. Dry pond is severely 

scoured.

Convert existing 
dry pond to 

bioretention and 
plant trees

Medium

R-01 Capital City Mall 25

Wall and parking lot runoff 
drains to storm system, 
which runs directly into 
Cedar Run, outfall along 

main stem

Flow splitter to 
direct water to 

new wet pond or 
wetland, daylight 

outfall pipe

Medium

R-04
State Correctional Institution 

at Camp Hill
Varies

Discharge from water 
treatment and power plant 
piped to Cedar Run, parking 

lot runoff flows to grass

Cisterns on 
individual rooftops 
to catch water for 

later use

Low

R-21 Cedar School, Lisburn Rd .8, .1, .3

Roof runoff piped to outfall 
is eroding bank, parking 

lot runoff drains directly to 
Cedar Run

Install storm sewer 
to direct water to a 
bioretention area, 
install trench drain 
across from access 
road, plant trees 

and native plants, 
curb cut in parking 

lot

Low

R-307 Rolling Brook Townhouses .3
Parking lot drains to catch 

basin, which drains into 
Cedar Run

Outfall storage as 
series of step pools 
to improve water 

quality

Low

Table 12.  Suggested stormwater retrofit projects for Eastern Main Stem
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SHIREMANSTOWN BRANCH 

The Shiremanstown Branch was divided into two sections 
and reaches:

Map 4: Western Shiremanstown Branch                              
(RCH 210-216)
Location:h Fromh St.h John’sh Churchh Rdh (Hampdenh
Township)htohbehindhthehGish’shFurnitureh(3424hSimpsonh
FerryhRoad,hLowerhAllenhTownship)

The Shiremanstown Branch flows through the most industrial 
area of the watershed. This first-order stream originates near 
a stormwater outfall from the Purina Corporation facilities. 
The stream then flows past the Hampden Industrial Park 
along Industrial Road where it is fed by a spring bubbling 
up from an abandoned farmhouse adjacent to Route 581. 
The creek forms a small wetland area in the farm property, 
possibly an old farm pond that is dammed.

Unstable channel conditions exist throughout this area. The 
section of stream from RCH 210-214 is comprised of a wide 
and low channel that is confined in most areas by parking 
lots and roads. The water moves slowly here and leads to a 
semi-naturalized wetland area. The lack of buffer combined 
with several ponding areas attracts large numbers of Canada 
geese that make this area a year-round home. 

Canada geese and sheet flow from massive truck staging 
areas contribute sediment and nutrients to the aquatic 
plant growth in this area.  Slopes are steep in areas and are 
populated by weedy herbaceous species with a few trees 
interspersed.

There are two stream crossings within a 30 foot stretch of 
channel on Industrial Road that lead into separate parking 
areas. Stream crossings tend to slow and split water flow, 
accumulating sediment and nutrients. Downstream of these 
two stream crossings, severe algal growth was noted in the 
slow-moving and turbid channel where water ponds in front 
of the farmhouse on Industrial Park Road.  Again, Canada 
geese find this habitat most welcoming.

From the farmhouse, Cedar Run is directed through culverts 
and pipes into a channelized area where it flows past several 
large trucking and staging enterprises along Sterling Street. 
Sheet runoff from parking lots is directed through curb cuts 
and channels and outfalls along this channelized area. 

The green strip between Waste Management and a 
farm house along Route 581 could be retrofit for online 
stormwater storage. (IB-213, RCH-213)

The waterway that runs along Sterling Street (RCH-214) 
terminates in a wetland area that is piped under railroad 
tracks and reemerges along the tracks behind the Cinema 
Center on Simpson Ferry Road. A narrow buffer exists on 
both banks on the Simpson Ferry side, with a shopping 
center on the right bank and railroad tracks that have 
channelized the reach on the left bank. Banks are incredibly 
steep and covered with invasive plant species. 

Cedar Run then enters into another small wetland area 
behind some smaller businesses. This wetland area is owned 
by Hampden Township.

Unstable channel along Industrial Road is contained within 
a fenced industrial area. (IB-211 , RCH-211)
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Location Problem area Suggested Improvement Map 4 ID 
location RCH Priority

40 12 36
40 13 49

Outfalls & spring with 
petroleum odor

Reported to DEP-keep 
apprised of progress

MI-210, 
OT-210

210 High

Waste 
Management 

parking lot

Waste  Management stockpiles 
materials to edge of channel

Could be spot for online 
storage retrofit  restoration 
with native wildflowers and 
grasses if no room for trees, 

shrubs

TR-210; 
IB-210

210 High

40 13 51
76 56 52

Potential fish barrier
Inspect to see if stream 

crossing is a barrier
SC-210 211 Medium

Nearby Stream 
Crossing 210

40  13 50
76 56 59

Stream (350 linear feet on 
both banks) reach extremely 

unstable
Utility poles very close to 

stream

Online storage retrofit- 
stream bank stabilization 

project-stop mowing-plant 
perennials

IB-210 211 Medium

Sediment deposition, large 
deep pool with major goose 

problem

Goose control, removal of 
1 stream crossing—explore 

retrofit possibilities. Removal 
of impervious cover & sand 

filters for parking lots

SC-211 213 Medium

Sediment buildup algae growth

Investigate severe algae 
growth downstream of 

stream crossings
Goose control

SC-212 213 Medium

40 13 52
76 56 46

Slow moving flow with turf on 
both sides, wetland area and 

spring house

Preserve Wetland and Spring 
house; potential for limited 
tree planting on both banks

IB-213 213 High

Algal growth
 direct parking lot flow through 

curb cuts into stream

Goose control, block curb 
cuts—on site retrofits

entire 
area

214 Medium

Actively flowing outfall on two 
consecutive dry days No color 

or odor

Inspect and if outfall is 
redirected roof water—direct 

water to grassy area, not 
stream

OT-217 214 Medium

1300 feet of impacted buffer 
both sides

Impervious cover  removal, 
bush & tree planting

IB-214 214 Medium

Table 13.  Suggested improvement projects  for Western Shiremanstown Branch,                                                      
(RCH 210-216)   
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Location Problem area Suggested Improvement Map 5 ID  
location RCH Priority

40 18 18
76 54 59

Sewer in channel; nice 
wetland up and downstream 

of stream crossing.

Improve wetland for stormwater 
management, preserve, and plant 

more trees.
SC-216 217 Medium

Close to 
confluence 
with Camp 
Hill Branch 

40 13 32
76 55 08

Forested with patches of 
clearings where homes exist.

Water is turbid with silt 
deposits within cobble 

substrate

Homeowner education.
Homes on 100 ft left bank mow 

to edge on and IB-217 600 ft 
restorable area. Potential for tree 

plantings.

IB-216
IB-217
IB-218

217
218
219

High

40 13 29
76 55 04

Pipe is closed on one end Report to township for inspection OT-251 219 Low

Table 14. Suggested improvement projects for Eastern Shiremanstown Branch, (RCH 217-219)

One of the most striking findings during the investigation 
was the strong odor of petroleum and orange staining from 
an outfall and/or spring near the Waste Management Parking 
area off Industrial Park Road — an apparent remnant of past 
oil spills made during the 1970’s through early 1990’s. (MI-
210) (see page 10 for more information on these incidents).

On two consecutive dry weather days, a pipe from Eastern 
Consolidated Services parking lot was observed flowing 
into the Shiremanstown Branch of Cedar Run.  While 
the drainage water did not appear to be discolored, it was 
unclear as to the source of the discharge.  Adjacent pipe 
outfalls of similar material and diameter were not flowing.  
The pipe should be investigated to determine if an illicit 
discharge to the stream exists, and actions should be taken 
to eliminate the source of the discharge.

Many opportunities exist for on-site stormwater 
management practices — e.g., the installation of curbs or 
berms at the perimeter of parking pads to prevent runoff 
from entering the stream and directing runoff to on-site 
infiltration BMPs, such as sand filters, water quality inlets 
and dry swales. Extensive roof areas could be retrofit with 
green roofs or capture and reuse systems to reduce the 
volume of stormwater reaching Cedar Run.

A few wetland areas that still exist within this sub-watershed 
could be improved for the storage and slow release of 
stormwater, mediating some of the flooding downstream.  

Map 5: Eastern Shiremanstown Branch                          
(RCH 217-219)

Location: Route 15 Cloverleaf to confluence with Main
BranchhbehindhThehWoodshathCedarhRunh(824hLisburnh
Road,hCamphHill)h

The eastern section of the Shiremanstown branch starts 
where it ishpiped under the State Route 15 clover leaf that 
is located near the Capital City Mall. It surfaces a short 
distance past route 15 into a wetland area and then narrows 
into a  band of somewhat forested buffer for the reaches of 
217 to 219. The Shiremanstown Branch joins the Camp Hill 

Orange 
staining on 

banks from an 
outfall and/
or spring off 

Industrial 
Road - a 

remnant of 
past oil spills.

MI-210, RCH-
210 on Map 4
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Branch near Orchard Road in Lower Allen Township and 
the combined streams run together before joining the Main 
Branch near the Cedar Run Elementary School.

There are opportunities to reforest some of these buffer 
sections working with private landowners, including the 
Woods at Cedar Run Assisted Living which has stream-
front property on the Main Branch and at the confluence of 
the Shiremanstown and the Camp Hill Branch. 

Location Description

Est. 
Drainage 

Area 
(acres)

Impact Proposed Stormwater 
Management Practice

Priority 
Ranking

R-08
Eastern Consolidation & 

Distribution Services, Inc.
2

Stormwater runoff from 
parking lot flows into 

Shiremanstown Branch

Sand filter, WQ inlets, 
rainwater harvesting

High

R-09
Purina Plant

St. Johns Church Road
1

Water drainage to road or 
closed drainage system WQ inlet High

R-10
Cinema Center Plaza
Simpson Ferry Road

2

Roof and parking lot 
runoff directed into closed 

system, which empties 
directly into stream

Wet pond, WQ inlets, 
bioretention

High

R-11 Meyers Lumber N/A No concept
N/A

R-19
Church of the 
Good Shepard

.14
Water from roof drains to 

grassed area

Plant trees throughout, 
stabilize inlet to reduce 

erosion
Low

R-20
Trinity Catholic 

High School
.9

Lots of turf cover, parking 
lots drain to turf, roof 
drains to storm sewer

Plant trees, disconnect 
roof drain and direct to 
new bioretention area, 
possibly a stepped pool

Medium

R-36
Commercial strip on 

Hartzdale Drive
2.4

Parking lot sheet flow and 
closed pipe system from 
roof drain to dry pond

Convert dry pond to 
bioretention

Low

R-306
Gish’s Furniture

Simpson Ferry Road near 
old Rt. 15 entrance

0.9

Roof leaders disconnect 
to parking lot. Sheet flow  

into stream

Impervious cover 
reduction, bioretention 
cell to treat parking lot 

area

High

Table 15.  Suggested stormwater retrofit projects– Shiremanstown Branch

Flat topography means slow-moving water through the channelized 
Shiremanstown Branch that travels through an urbanized area 
with extensive parking lots and rooftops.



37

Rossmoyne Branch

Map 6: Rossmoyne Branch (RCH 201-250)

Location: FromLisburn andRosmoyneRd to confluence
withhmainhbranchhnearhUtleyhDrive

The Rossmoyne Branch emerges from an underground 
spring on what is now the Lesher Farm, a historic farm 
lined with white fences surrounding green pastures and a 
limestone farmhouse.   

From the Lesher farm, the stream meets another small 
tributary flowing from the west near the Rossmoyne 
Elementary School. The two segments meet beneath the 
Pennsylvania Turnpike at Lisburn Road (SC-251).  The 
creek then follows the railroad through a large industrial 
warehouse property, Unisource Warehouse off of Westport 
Drive, and then winds through smaller commercial areas 
on the right bank and housing developments on the left. It 
then crosses under Slate Hill Road and follows State Route 
15 for Stream Reach 201 before it empties into the Main 
Branch just below Allen Middle School on Old Gettysburg 
Road.  

This small section of the watershed suffers from both 
agricultural and urban pollutants. The spring that forms  
this headwater stream originates in a cow pasture (RCH-
250). Heavy algae growth in  adjacent wetland and farm 
pond supports PA DEP’s inclusion of this section on the PA 
Threatened Streams List. 

Despite its rural beginnings, this subwatershed has vast 
expanses of blacktop parking lots interspersed with several 
major thoroughfares, industrial uses and few, if any, natural 
buffers. Portions of the Lesher Farm are being developed as 
of this writing into a suburban community of 377 residential 
units, comprised of 99 townhomes and 278 apartments.

The area north of the turnpike is populated with housing 
developments and warehouse-type commercial development 
and business parks.

These commercial developments represent a high percentage 
of impervious cover from parking areas, access roads, and 
expansive and flat rooftops. Extensive drainage systems in 
this complex, such as detention basins, filter some of the 
stormwater runoff from the complex. Vegetation is mainly 
turf grass and a with a smattering  of weeds bordering Cedar 
Run.  

Where  homes line the creek, through RCHs 203 and 204, 
there is mowing along the left bank. This is obviously a 
common problem throughout the entire watershed and 
opens up educational opportunities.

Location Problem Area Suggested 
Improvement

Map 6 ID  
location RCH Priority

Industrial Park: 
Right Bank

Utley Drive near Rt. 15 
Ramp

40 12’ 57 N 76 56 42 W

18” PVC pipe single

Severe Erosion caused by 
outfall of dry pond

Re configure dry pond OT-201 201 Medium

40 12 43 76 56 40
Erosion at bottom of swale, 

leading to stream-excess 
sedimentation of outfall.

Maintenance OT-204 202 Medium

Cow pasture, no buffer
New development  

NPDES permit standards
IB-251 250

Table 16.  Streamside Projects for Rossmoyne Branch (RCH 201-204)

The Rosmoyne Branch headwaters of Cedar Run flows 
through an old cattle pasture on the Lesher Farm, currently 
under development.
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Table 17.  Suggested stormwater retrofit projects for Rossmoyne Branch (RCH 201-204)

Location Description

Est. 
Drainage 

Area 
(acres)

Impact Proposed Stormwater 
Management Practice

Priority 
Ranking

R-05
Christ 

Community 
Church

1.6, 3.3

Roof and parking lot runoff flow 
to 2 catch basins which drain to 
swale in Route 15 right of way, 
second lot runoff flows to dry 

ponds

Create bioretention area 
to catch runoff, block 

inlets and cut curb, turn 
dry ponds to bioretention 

areas

Medium

R-29
Rossmoyne 
Elementary 

School
0.5, 0.2

Parking lot has no curb or gutter 
and drains to adjacent grassed 

area, roof runoff piped into storm 
sewer

Install bioretention area 
to catch runoff from front 

of building, direct roof 
drains to new rain garden 

on NW side of building 

Medium

R-37
Unisource on 
Westport Dr.

32.5
Runoff flows into large dry pond, 

sinkholes in adjacent areas

Create wetland 
pretreatment area, do not 

mow pond, plant native 
vegetation, consider 

cistern for harvesting roof 
runoff

Medium

R-309
Appleton 

Papers
53.8

Roof and parking lot runoff drains 
into large dry pond

Create wetland area for 
pretreatment, do not 

mow dry pond area, use 
a cistern to collect roof 

runoff

Low

Bioretention basin installed in fall 2011 at the Sporting Hill Elementary School in Hampden Township.
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Map 7: Camp Hill Branch (RCH 260-262) 

Location: Camp Hill Borough Willow Park to
undergroundh pipeh andh emergingh endh ofh Deanhursth
AvenuehtohconfluencehwithhMainhBranchhbehindhCedarh
RunhDrive.

The Camp Hill Branch begins as an underground spring, 
bubbling up in the backyard of a private residence in the 
Camp Hill Borough (CHB). From there, it is briefly piped 
under Logan Street and emerges as a small, narrow stream 
that flows through Willow Park, a wedge-shaped property 
between North 24th and 25th Streets.

Willow Park is the focal point of the Camp Hill community. 
The park is filled with Camp Hill history and is bordered by 
historic homes. A dam once provided a wintertime skating 
ring and older residents still talk of eating watercress grown 
there.

Children use the park as a through-way to school and as a 
meeting place and playground. The stream is a place to cool 
off and serves as an ideal outdoor classroom for  middle and 
high school students.

Like many small suburban streams, Willow Run is impacted 
by excessive stormwater flows, foot traffic, residential 
runoff and mowing to the stream edge, all of which impairs 
the water quality of this headwater stream. The combination 
of these activities and the lack of vegetative buffers has 

caused erosion of the stream banks and the entrenchment 
of the streambed. As a result, fine soil particles are fed into 
‘Willow Run’ and are swept downstream during major 
storm events.  Cumulative impacts of increased siltation can 
cause a reduction in fish reproduction and the presence of 
aquatic insects.  

In 2006, the Alliance for the Chesapeake Bay facilitated an 
education and stream restoration project for the CHB with 
primary funding from the PA DEP and the National Fish & 
Wildlife Foundation.  A stormwater improvement and stream 
channel restoration design was completed and presented 
to the public in 2006 along with several Cedar Run-based 
educational workshops. The design and restoration plan was 
never implemented due to lack of funds for construction. 

In 2008, a new community group called the Camp Hill 
Economic Development Group (CHEDG) was formed 
to undertake the Bicentennial Plaza and Willow Park 
Improvement Project. This project did not include any water-
quality improvements but added additional hardscaping 
near the entrance of the culvert that directs ‘Willow Run’ 
under Market Street. 

After leaving Willow Park via a concrete culvert buried 
under Market Street, Cedar Run flows  through a few 
backyards on Market and S. 26th streets before entering an 
underground pipe. (A resident on 26th Street pumps water 
from the creek to feed his water garden and even to flush 
his toilets.) From there, the stream flows under Camp Hill 
High School athletic fields and Yale and Dickinson streets 
before surfacing briefly just below the Hoover Elementary 
School, near State Route 581. Cedar Run can be seen 
flowing by peering down a drain grate located in a field. 
Hoover Elementary School is an area with potential project 
of “stream day lighting,” a process where pipe is removed 
and the natural stream channel restored. 

From State Route 581, Cedar Run travels another 2,000 feet, 
emptying into the Shiremanstown Branch just upstream 
from the confluence with the Main Branch of Cedar Run.  
It passes through steep banks visible from the parking lot 
of the ProLogis warehouse on Gettysburg Road. Severe 
erosion of banks exists where roof and parking lot drains 
directly into stream (R-302). 

After traveling through the stream crossing (SC-264) and 
piping that carries Cedar Run underneath Gettysburg Road, 
the stream flows openly through Cedar Spring Park, which 
is currently under development. Lower Allen Township 
purchased roughly 4.5 acres of mostly undeveloped land 
with 600 linear feet of stream frontage. The park will be 
a passive recreation “pocket park” that offers an oasis of 
green in a sea of asphalt. Park benches, picnic spots and 
educational opportunities are planned amenities of the park.  
Cedar Run is the main feature of the park.

Willow Park, Camp Hill Borough.
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Location Problem Area Suggested 
Improvement

Map 6 ID  
location RCH Priority

Residential Area, 
Willow Park

Unstable stream

Conservation 
landscaping to stabilize 

bank, implement 
restoration plan

IB-260
260

Medium
 

Residential Area, 
Willow Park

Breached dam causing 
channelization

Remove dam and restore 
flow

MI-270 260
 

 Medium
 

40 14 17   76 55 37
40 14 00   76 55 25

Grate where stream can be 
observed moving through 

pipe
Daylight stream MI-271/272 260

Low

Evidence of high flow
Open section downstream of 

State Route 581
SC-263 261

40 13 56   76 55 21
Potential fish barrier, major 

erosion
Research fish barrier, 

stabilize bank
SC-263  

40 13 46   76 55 19
Bank erosion downstream of 

outfall
Stabilize bank and outfall OT-275 261  

Minor structural damage to 
sewer manhole

Repair and inspect 
regularly for leakage UT-260 261

 

No flow, stream does not 
emerge until SC-264 CM-260 261

 

Potential fish barrier, low 
flow, upstream erosion due to 

rip-rap

Repair channel upstream 
to restore flow

SC-264/OT-
261 261

 

3 outfalls in 1 OT-278 261  

Bank scour downstream of 
OT-275

Stabilize bank ER-261 261  

Possible fish barrier, high 
velocity flow

Research barrier and 
flow

SC-266 262  

40 13 37   76 55 10 Small stream crossing SC-267 262  

Right bank mowed to edge

Plant trees on right bank, 
left bank close to large 

building
IB-261 262

 

Table 18.  Streamside Projects for Camp Hill Branch (RCH 260-262)
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Location Description

Est. 
Drainage 

Area 
(acres)

Impact Proposed Stormwater 
Management Practice

Priority 
Ranking

R-18
Camp Hill United 

Methodist Church
0.7

N. parking lot runoff 
flows to dry pond 
and about ½ gets 

pretreatment from 
rip-rap channel

Convert dry pond to 
bioretention area

Low

R-302
ProLogis Warehouse, 

Gettysburg Rd
10.1

Downstream banks 
severely eroded due 

to outfall draining roof

Divert outfall to adjacent 
grassed area and convert to 

wetland

Medium/
HIGH

R-303
Forested area near 

Camp Hill Elementary 
School

145

Long, linear 
stormwater pipe flows 
through forested area, 

outfalls at Camp Hill 
Branch

Daylight pipe and direct 
through forest at natural low 

point, creating a wetland
Medium

R-304
Camp Hill Elementary 

School
1.3

Street runoff drains to 
headwaters of Camp 
Hill Branch through 

inlets

Block storm drains and convey 
water to bioretention on 

school property, curb cuts 
necessary

Medium

R-305 Camp Hill High School 0.9, 0.3
4 catch basins in 

parking lot, no room 
for on-site treatment

Install water quality inlets in 
parking lot, place stormwater 
planters to catch downspout 

runoff from building on 
Chestnut St.

Low

Table 19.  Suggested stormwater retrofit projects for Camp Hill Branch (RCH 260-262)

Just upstream of SC-265 within the park’s boundaries, 
American Rivers and partner organizations removed a low-
head dam from the creek. Banks were planted with wetland 
grasses and invasive species were removed by a group of 
volunteers. The township received a grant in 2010 to plant 
a riparian buffer on the banks and to conduct stream bank 
restoration work.

Cedar Run leaves the park via a railroad culvert, then 
straightens out and enters the Shiremanstown Branch just 
upstream of the prison.

Looking south along Cedar Spring Run (credit: Cedar Run 
Spring Park Master Plan, Simone Collins Inc.).
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Appendix A: Maps 



                         Storm Water Outfalls  
 

WATERSHED/SUBSHED: DATE:     /     /    ASSESSED BY: 

SURVEY REACH ID: TIME:    :     AM/PM PHOTO ID: (Camera-Pic #)                         /# 

SITE ID (Condition-#):  OT-      LAT     °      '      " LONG     °      '      " LMK      GPS: (Unit ID) 
 
BANK: 

LT RT  Head  
TYPE: 
 

 Closed  
      pipe 

MATERIAL: 
 Concrete       Metal 
 PVC/Plastic  Brick 
 Other: 

SHAPE:         Single 
 Circular     Double 
 Elliptical   Triple 
 Other:         

DIMENSIONS: 
 
Diameter:      (in) 
 

SUBMERGED: 
 No 
 Partially 
 Fully 

FLOW: 
 None       Trickle  
 Moderate 
 Substantial  
 Other: 

 Open     
channel 

 Concrete    Earthen 
 Other: 

 Trapezoid 
 Parabolic 
 Other: 

Depth:                (in) 
Width (Top):      (in) 
  "  (Bottom):       (in) 

NOT APPLICABLE 

CONDITION: 
 None    
 Chip/Cracked  
 Peeling Paint 
 Corrosion    
 Other: 

ODOR:  NO 
Gas 
 Sewage     
Rancid/Sour 
 Sulfide 
 Other: 

DEPOSITS/STAINS:         
 None             
Oily  
 Flow Line      
 Paint         
Other: 

VEGGIE DENSITY: 
 None    
 Normal  
 Inhibited   
 Excessive    
 Other: 

PIPE BENTHIC GROWTH:  None    
 Brown     Orange   Green       
 Other: 

POOL QUALITY:    No pool   
 Good  Odors   Colors      Oils   
 Suds    Algae   Floatables    
 Other: 

 
FOR 

FLOWING 
ONLY 

COLOR:  Clear     Brown      Grey       Yellow     Green    Orange   Red   Other: 
TURBIDITY:  None     Slight Cloudiness        Cloudy     Opaque      
FLOATABLES:  None     Sewage (toilet paper, etc.)               Petroleum (oil sheen)              Other: 

OTHER 
CONCERNS: 

 Excess Trash (paper/plastic bags)           Dumping (bulk)           Excessive Sedimentation  
 Needs Regular Maintenance                   Bank Erosion               Other: 

 

POTENTIAL RESTORATION CANDIDATE     Discharge investigation  Stream daylighting     Local stream repair/outfall stabilization  
  no                                                                 Storm water retrofit          Other: 
If yes for daylighting: 
Length of vegetative cover  from outfall: ___________ft      Type of existing vegetation:______________________ Slope:  ___________° 
 
If yes for stormwater: 
Is stormwater currently controlled?                                        Land Use description:_________________________________ 
  Yes  No     Not investigated                                    Area available: 

OUTFALL 
SEVERITY: 
(circle #)  

Heavy discharge with a distinct color and/or a 
strong smell. The amount of discharge is significant 
compared to the amount of normal flow in receiving 
stream; discharge appears to be having a 
significant impact downstream.  

Small discharge; flow  mostly clear and odorless. If the 
discharge has a color and/or odor, the amount of 
discharge is very small compared to the stream’s base 
flow and any impact appears to be minor / localized. 

Outfall does not have dry weather 
discharge; staining; or appearance 
of causing any erosion problems.  

                              5                                     4                                 3                                       2                               1                            

SKETCH/NOTES: 
 
 
 
 
 
 
 

 
REPORTED TO AUTHORITIES:  YES   NO 

 

OT 



 
             Severe Bank Erosion  

 
WATERSHED/SUBSHED: DATE:     /     /    ASSESSED BY: 

SURVEY REACH: TIME:    :     AM/PM PHOTO ID (CAMERA-PIC #):                   /# 
SITE ID: (Condition-#) 
ER-      

START LAT      °     '     "  LONG      °     '     " LMK       GPS: (Unit ID) 

END    LAT      °     '     "  LONG      °     '     " LMK       
 
PROCESS:           Currently unknown BANK OF CONCERN:  LT    RT    Both  (looking downstream) 

LOCATION:  Meander bend   Straight section    Steep slope/valley wall   Other: 

DIMENSIONS: 
Length (if no GPS)  LT_______ft     and/or  RT_________ft            Bottom width  _______ft 
Bank Ht                   LT_______ft     and/or  RT__________ft          Top width  __________ft 

Bank Angle             LT________°    and/or  RT________°               Wetted Width  _______ft 

 Downcutting 
 Widening 
 Headcutting 
 Aggrading 
 Sed. deposition 

 Bed scour 
 Bank failure 
 Bank scour 
 Slope failure 
 Channelized 

LAND OWNERSHIP:  Private    Public    Unknown     LAND COVER:   Forest       Field/Ag      Developed:       
 

POTENTIAL RESTORATION CANDIDATE:          Grade control                 Bank stabilization    
 No                                                                         Other: 

THREAT TO PROPERTY/INFRASTRUCTURE:   No         Yes  (Describe): 

EXISTING RIPARIAN WIDTH:                            <25 ft    25 - 50 ft       50-75ft       75-100ft         >100ft 

EROSION 
SEVERITY(circle#) 
 
Channelized=  1 

Active downcutting; tall banks on both sides 
of the stream eroding at a fast rate; erosion 
contributing significant amount of sediment to 
stream; obvious threat to property or 
infrastructure. 

Pat downcutting evident, active stream 
widening, banks actively eroding at a 
moderate rate; no threat to property or 
infrastructure 

Grade and width stable; isolated areas of bank 
failure/erosion; likely caused by a pipe outfall, local 
scour, impaired riparian vegetation or adjacent use. 

                              5                                     4                            3                                       2                                    1 
ACCESS: Good access: Open area in public 

ownership, sufficient room to stockpile 
materials, easy stream channel access for 
heavy equipment using existing roads or 
trails.  

Fair access: Forested or developed area 
adjacent to stream. Access requires tree 
removal or impact to landscaped areas.  
Stockpile areas small or distant from stream.  

Difficult access. Must cross wetland, steep slope or 
other sensitive areas to access stream.  Minimal 
stockpile areas available and/or located a great 
distance from stream section.  Specialized heavy 
equipment required. 

                              5                                    4                              3                                      2                                    1 

NOTES/CROSS SECTION SKETCH: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

REPORTED TO AUTHORITIES  YES   NO 

 

ER 



 
                           Impacted Buffer  
 
WATERSHED/SUBSHED: DATE:     /     /    ASSESSED BY: 
SURVEY REACH: TIME:    :     AM/PM PHOTO ID: (Camera-Pic #)                /# 
SITE ID: (Condition-#) 
IB-      

START       LAT      °     '     "  LONG      °     '     " LMK       GPS: (Unit ID) 

END          LAT      °     '     "  LONG      °     '     " LMK       
 

IMPACTED BANK: 
 LT     RT   Both 

REASON INADEQUATE:    Lack of vegetation   Too narrow   Widespread invasive plants    
                                              Recently planted       Other: 

LAND USE:                               Private       Institutional         Golf Course     Park         Other Public   
(Facing downstream)  LT Bank                                                                                                           :                        
                                RT Bank                                                                                     :                                                             
DOMINANT                                     Paved        Bare ground      Turf/lawn        Tall grass    Shrub/scrub     Trees            Other  
LAND COVER:       LT Bank                                                                                                                                                : 
                                          RT Bank                                                                                                                     : 

INVASIVE PLANTS:                None          Rare                Partial coverage           Extensive coverage      unknown 
STREAM SHADE PROVIDED?    None          Partial             Full WETLANDS PRESENT?  No          Yes    Unknown 
 

POTENTIAL RESTORATION CANDIDATE      Active reforestation  Greenway design    Natural regeneration   Invasives removal   
 no                                                                     Other: 

RESTORABLE AREA 
                             LT    BANK     RT 
Length (ft): ________     ________ 
 
Width (ft):  ________     ________ 

REFORESTATION 
POTENTIAL: 
(Circle #) 

Impacted area on public land 
where the riparian area does 
not appear to be used for any 
specific purpose; plenty of 
area available for planting 

Impacted area on either 
public or private land that is 
presently used for a specific 
purpose; available area for 
planting adequate 

Impacted area on private 
land where road; building 
encroachment or other 
feature significantly limits 
available area for planting  

            5                          4                    3                   2                         1 

POTENTIAL CONFLICTS WITH REFORESTATION              Widespread invasive plants      Potential contamination     Lack of sun                  
 Poor/unsafe access to site    Existing impervious cover   Severe animal impacts (deer, beaver)     Other: 

NOTES: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IB 



 
                       Stream Crossing  
 

WATERSHED/SUBSHED: DATE:     /     /    ASSESSED BY: 
SURVEY REACH ID: TIME:    :     AM/PM PHOTO ID: (Camera-Pic #)                         /# 
SITE ID: (Condition-#)    SC-      LAT      °      '      "   LONG     °      '      " LMK      GPS (Unit ID) 
 
TYPE:  Road Crossing    Railroad Crossing    Manmade Dam     Beaver Dam    Geological Formation    Other: 

FOR ROAD/ 
RAILROAD 
CROSSINGS 
ONLY 

SHAPE: 
 Arch         Bottomless 
 Box           Elliptical 
 Circular 
 Other: 

# BARRELS: 
 Single 
 Double 
 Triple 
 Other: 

MATERIAL: 
 Concrete 
 Metal 
 Other: 

ALIGNMENT: 
 Flow-aligned 
 Not flow-aligned 
 Do not know 

DIMENSIONS: (if variable, sketch)  
Barrel diameter:               (ft) 
 Height:               (ft)  
 

Culvert length:               (ft)  
 Width:                (ft)  
 

Roadway elevation:                (ft) 

CONDITION: (Evidence of…)     
Cracking/chipping/corrosion     Downstream scour hole 
 Sediment deposition                 Failing embankment  
 Other (describe): 

CULVERT SLOPE: 
 Flat 
 Slight (2o – 50) 
 Obvious (>5o) 

  

POTENTIAL RESTORATION CANDIDATE       Fish barrier removal   Culvert repair/replacement    Upstream storage retrofit   
 no                                                                     Local stream repair     Other: 

IS SC ACTING AS GRADE CONTROL               No          Yes           Unknown 

If yes for 
fish barrier 

EXTENT OF PHYSICAL BLOCKAGE: 
 Total    Partial 
 Temporary   Unknown 

 
CAUSE: 

 Drop too high       Water Drop:         (in) 
 Flow too shallow  Water Depth:       (in) 
 Other: 

BLOCKAGE SEVERITY: (circle #) 

A structure such as a dam or 
road culvert on a 3rd order or 
greater stream blocking the 
upstream movement of 
anadromous fish; no fish 
passage device present. 

A total fish blockage on a 
tributary that would isolate a 
significant reach of stream, 
or partial blockage that may 
interfere with the migration of 
anadromous fish. 

A temporary barrier such as a 
beaver dam or a blockage at 
the very head of a stream with 
very little viable fish habitat 
above it; natural barriers such 
as waterfalls. 

                      5                       4                     3                          2                       1 
NOTES/SKETCH: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REPORTED TO AUTHORITIES  YES   NO 
 

SC 



 
                   Channel Modification  

 
WATERSHED/SUBSHED: DATE:     /     /    ASSESSED BY: 
SURVEY REACH ID: TIME:    :      AM/PM PHOTO ID: (Camera-Pic #)                  /# 
SITE ID: (Condition-#)  
CM-      

START  LAT      °     '     "        LONG      °     '    " LMK       GPS: (Unit ID) 

END     LAT      °     '     "        LONG      °     '     " LMK       
 

TYPE:   Channelization    Bank armoring     concrete channel     Floodplain encroachment     Other: 
 MATERIAL: 

 Concrete    Gabion    
 Rip Rap     Earthen 
 Metal        
 Other: 

Does channel have perennial flow?  Yes   No DIMENSIONS: 
Height                     ________________(ft) 
Bottom Width         ________________(ft) 
Top Width:              ________________(ft) 
Length:                    ________________(ft) 

Is there evidence of sediment deposition?   Yes   No 

Is vegetation growing in channel?  Yes   No 

Is channel connected to floodplain?  Yes   No 
 

BASE FLOW CHANNEL 
Depth of flow _____________(in)             

Defined low flow channel?  Yes   No                                                          

% of channel bottom __________%           

ADJACENT STREAM CORRIDOR 
Available width           LT_________(ft)   RT________(ft) 

Utilities Present?                                   Fill in floodplain? 
 Yes   No                                        Yes   No 

POTENTIAL RESTORATION CANDIDATE       Structural repair      Base flow channel creation   Natural channel design     Can't tell 
 no                                                                     De-channelization   Fish barrier removal              Bioengineering 

CHANNEL-
IZATION 
SEVERITY: 
(Circle #) 

A long section of concrete stream (>500') 
channel where water is very shallow (<1" 
deep) with no natural sediments present in 
the channel.  

A moderate length ( > 200') ,but channel stabilized and 
beginning to function as a  natural stream channel. 
Vegetated bars may have formed in channel. 

An earthen channel less than 100 ft with good water 
depth, a natural sediment bottom, and size and 
shape similar to the unchannelized stream reaches 
above and below impacted area. 
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NOTES: 
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        Trash and Debris  

 
WATERSHED/SUBSHED: DATE:     /     /    ASSESSED BY: 

SURVEY REACH ID: TIME:    :     AM/PM PHOTO ID: (Camera-Pic #)                 /# 

SITE ID: (Condition-#)   TR-      LAT     °      '      " LONG     °      '      " LMK       GPS: (Unit ID) 

 

TYPE: 
 Industrial 
 Commercial 
 Residential 

MATERIAL:  
 Plastic                 Paper                  Metal 
 Tires                   Construction  Medical 
 Appliances  Yard Waste        
 Automotive  Other: 

SOURCE: 
 Unknown 
 Flooding 
 Illegal dump 
 Local outfall 

LOCATION: 
 Stream 
 Riparian Area  

       Lt  bank 
       Rt bank 

LAND OWNERSHIP: 
 Public       Unknown 
 Private 

AMOUNT (# Pickup truck 
loads): 

POTENTIAL RESTORATION CANDIDATE    Stream cleanup   Stream adoption segment    Removal/prevention of dumping   
 no                                                                   Other: 

If yes for trash or 
debris removal 

EQUIPMENT NEEDED :      Heavy equipment   Trash bags   Unknown DUMPSTER WITHIN 100 FT: 
 Yes    No      Unknown WHO CAN DO IT:               Volunteers     Local Gov     Hazmat  Team  Other 

CLEAN-UP 
POTENTIAL: 
(Circle #) 

A small amount of trash (i.e., less 
than two pickup truck loads) located 
inside a park with easy access 

A large amount of trash, or bulk items, in a small area 
with easy access.  Trash may have been dumped over 
a long period of time but it could be cleaned up in a 
few days, possibly with a small backhoe.  

A large amount of trash or debris scattered over a large 
area, where access is very difficult. Or presence of drums 
or indications of hazardous materials 

                            5                                      4                                        3                                                 2                         1 
NOTES: 
 
 
 
 
 

REPORTED TO AUTHORITIES  YES   NO 
 

TR 



 
Utility Impacts  

 
WATERSHED/SUBSHED: DATE:     /     /    ASSESSED BY: 

SURVEY REACH ID: TIME:    :     AM/PM PHOTO ID: (Camera-Pic #)                         /# 

SITE ID: (Condition-#)    UT-      LAT    °      '      " LONG     °      '      " LMK:       GPS: (Unit ID) 
 

TYPE: 
 Leaking sewer  
 Exposed pipe 
 Exposed manhole 
 Other:  

MATERIAL: 
 Concrete 
Corrugated metal 
 Smooth metal 
 PVC 
 Other: 

LOCATION: 
 Floodplain 
 Stream bank 
 Above stream 
 Stream bottom 
 Other: 

POTENTIAL FISH BARRIER:    
 Yes   No 

 

PIPE DIMENSIONS: 
Diameter:      in 
Length exposed:      ft 

CONDITION:         Joint failure  Pipe corrosion/cracking 
 Protective covering broken  Manhole cover absent 
 Other: 

 

EVIDENCE OF 
DISCHARGE: 

COLOR  None   Clear   Dark Brown   Lt Brown   Yellowish   Greenish   Other: 
ODOR  None   Sewage    Oily    Sulfide    Chlorine     Other:      
DEPOSITS  None   Tampons/Toilet Paper   Lime   Surface oils  Stains    Other: 

 

POTENTIAL RESTORATION CANDIDATE    Structural repairs   Pipe testing    Citizen hotlines   Dry weather sampling   
 no                                                                   Fish barrier removal   Other: 

If yes to fish barrier,  Water Drop:             (in) 

UTILITY IMPACT 
SEVERITY:  
(Circle #) 
 
 
 
 
     Leaking=  5 

Section of pipe undermined by erosion and could 
collapse in the near future; a pipe running across 
the bed or suspended above the stream; a long 
section along the edge of the stream where nearly 
the entire side of the pipe is exposed; or a 
manhole stack that is located in the center of the 
stream channel and there is evidence of stack 
failure. 

A moderately long section of pipe is 
partially exposed but there is no 
immediate threat that the pipe will be 
undermined and break in the 
immediate future. The primary concern 
is that the pipe may be punctured by 
large debris during a large storm event. 

Small section of exposed pipe, stream bank near the 
pipe is stable; the pipe is across the bottom of the 
stream but only a small portion of the top of the pipe 
exposed; the pipe is exposed but is reinforced with 
concrete and it is not causing a blockage to upstream 
fish movement; a manhole stack that is at the edge of 
the stream and does not extend very far out into the 
active stream channel.  
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NOTES:  
 
 
 

REPORTED TO LOCAL AUTHORITIES  Yes   No 
 
 

UT 



 

 

Reach Level Assessment 
 

SURVEY REACH ID:          WTRSHD/SUBSHD: DATE:    /     /    ASSESSED BY: 

START                TIME:    :     AM/PM          LMK:       
LAT    °      '      "       LONG     °      '     " 

DESCRIPTION: 

END             TIME:    :     AM/PM            LMK:                     GPS ID: 
LAT    °      '      "    LONG     °      '     "  
DESCRIPTION: 

 

RAIN IN LAST 24 HOURS   Heavy rain       Steady rain 
 None                            Intermittent      Trace   

PRESENT CONDITIONS         Heavy rain     Steady rain   Intermittent    
 Clear                               Trace             Overcast       Partly cloudy   

SURROUNDING LAND USE:    Industrial         Commercial    Urban/Residential    Suburban/Res     Forested      Institutional   
                                              Golf course    Park                  Crop                         Pasture                Other: 

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING  

BASE FLOW AS % 
CHANNEL WIDTH 

 0-25%                     50%-75% 
25-50 %                  75-100% 

Simple planar sketch of survey reach.  Track locations and IDs for all site impacts            
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional 

features deemed appropriate.  Indicate direction of flow 
 
 

DOMINANT SUBSTRATE 
 Silt/clay (fine or slick)                Cobble (2.5 –10") 
 Sand (gritty)                                Boulder (>10") 
 Gravel (0.1-2.5")                  Bed rock 

WATER CLARITY     Clear  Turbid (suspended matter)   
 Stained (clear, naturally colored)    Opaque (milky)                     
 Other (chemicals, dyes) 

AQUATIC PLANTS 
IN STREAM 

Attached:   none   some   lots                   
Floating:   none   some   lots                   

WILDLIFE IN OR 
AROUND STREAM  

(Evidence of) 
 Fish      Beaver       Deer      
 Snails   Other:    

STREAM SHADING 
(water surface) 

 Mostly shaded (>75% coverage)   
 Halfway (>50%) 
 Partially shaded (>25% ) 
 Unshaded (< 25%) 

CHANNEL 
DYNAMICS   
 

 Unknown 

 Downcutting 
 Widening 
 Headcutting 
 Aggrading 
 Sed. deposition 

 Bed scour 
 Bank failure 
 Bank scour 
 Slope failure 
 Channelized 

CHANNEL 
DIMENSIONS 
(FACING 
DOWNSTREAM) 

Height:  LT bank     ____________(ft)  
              RT bank     ____________(ft)           
Width:   Bottom       ____________(ft)   
              Top             ____________(ft) 

REACH ACCESSIBILITY 
Good: Open area in 
public ownership, 
sufficient room to 
stockpile materials, 
easy stream channel 
access for heavy 
equipment using 
existing roads or trails.  

Fair: Forested or 
developed area 
adjacent to stream. 
Access requires tree 
removal or impact to 
landscaped areas.  
Stockpile areas 
small or distant from 
stream.  

Difficult. Must cross 
wetland, steep slope, or 
sensitive areas to get to 
stream.  Few areas to 
stockpile available 
and/or located a great 
distance from stream.  
Specialized heavy 
equipment required. 

              5                   4                3                2                     1 
NOTES: (biggest problem you see in survey reach) 
 
 
 

REPORTED TO AUTHORITIES  YES   NO 

RCH 



 
OVERALL STREAM CONDITION 

 Optimal Suboptimal Marginal Poor 
IN-STREAM 
HABITAT  
 
(May modify 
criteria based 
on appropriate 
habitat regime) 

Greater than 70%  of substrate 
favorable for epifaunal colonization and 
fish cover; mix of snags, submerged 
logs, undercut banks, cobble or other 
stable habitat and at stage to allow full 
colonization potential (i.e., logs/snags 
that are not new fall and not transient). 

40-70%  mix of stable habitat; well-
suited for full colonization potential; 
adequate habitat for maintenance of 
populations; presence of additional 
substrate in the form of newfall, but 
not yet prepared for colonization (may 
rate at high end of scale). 

20-40%  mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 20%  stable habitat; lack 
of habitat is obvious; substrate 
unstable or lacking. 
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VEGETATIVE 
PROTECTION  
 
 
(score each 
bank, determine 
sides by facing 
downstream) 

More than 90%  of the streambank 
surfaces and immediate riparian zone 
covered by native vegetation, including 
trees, understory shrubs, or nonwoody 
macrophytes; vegetative disruption 
through grazing or mowing minimal or 
not evident; almost all plants allowed to 
grow naturally. 

70-90%  of the streambank surfaces 
covered by native vegetation, but one 
class of plants is not well-
represented; disruption evident but 
not affecting full plant growth potential 
to any great extent; more than one-
half of the potential plant stubble 
height remaining. 

50-70%  of the streambank 
surfaces covered by vegetation; 
disruption obvious; patches of 
bare soil or closely cropped 
vegetation common; less than 
one-half of the potential plant 
stubble height remaining. 

Less than 50%  of the streambank 
surfaces covered by vegetation; 
disruption of streambank 
vegetation is very high; vegetation 
has been removed to  
5 centimeters or less in average 
stubble height. 

 Left Bank 10      9 8           7           6 5           4           3 2           1           0 

 Right Bank 10      9 8           7           6 5           4           3 2           1           0 

BANK 
EROSION  
(facing 
downstream) 

Banks stable; evidence of erosion 
or bank failure absent or minimal; 
little potential for future problems.  
<5% of bank affected. 

Grade and width stable; isolated 
areas of bank failure/erosion; likely 
caused by a pipe outfall, local scour, 
impaired riparian vegetation or 
adjacent use. 

Past downcutting evident, active 
stream widening, banks actively 
eroding at a moderate rate; no 
threat to property or 
infrastructure 

Active downcutting; tall banks on 
both sides of the stream eroding at 
a fast rate; erosion contributing 
significant amount of sediment to 
stream; obvious threat to property 
or infrastructure. 

 
 
Left Bank 10  9 
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Right Bank 10  9 
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FLOODPLAIN 
CONNECTION 

High flows (greater than bankfull) able 
to enter floodplain.  Stream not deeply 
entrenched.   

High flows (greater than bankfull) able 
to enter floodplain.  Stream not 
deeply  entrenched.   

High flows (greater than bankfull) 
not able to enter floodplain.  
Stream deeply entrenched.   

High flows (greater than bankfull) 
not able to enter floodplain.  
Stream deeply entrenched.   
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OVERALL BUFFER AND FLOODPLAIN CONDITION 
 Optimal Suboptimal Marginal Poor 

VEGETATED 
BUFFER 
WIDTH 

Width of buffer zone >50 feet; human 
activities (i.e., parking lots, roadbeds, 
clear-cuts, lawns, crops) have not 
impacted zone. 

Width of buffer zone 25-50 feet; 
human activities have impacted zone 
only minimally. 

Width of buffer zone 10-25 feet; 
human activities have impacted 
zone a great deal. 

Width of buffer zone <10 feet: little 
or no riparian vegetation due to 
human activities. 

 Left Bank 10  9 8           7           6 5           4           3 2           1           0 
 Right Bank 10  9 8           7           6 5           4           3 2           1           0 

FLOODPLAIN 
VEGETATION 

Predominant floodplain vegetation type 
is mature forest 

Predominant floodplain vegetation 
type is young forest  

Predominant floodplain 
vegetation type is shrub or old 
field  

Predominant floodplain vegetation 
type is turf or crop land 
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FLOODPLAIN 
HABITAT 

Even mix of wetland and non-wetland 
habitats, evidence of standing/ponded 
water 

Even mix of wetland and non-wetland 
habitats, no evidence of 
standing/ponded water 

Either all wetland or all non-
wetland habitat, evidence of 
standing/ponded water 

Either all wetland or all non-
wetland habitat, no evidence of 
standing/ponded water 
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FLOODPLAIN
ENCROACH-
MENT 

No evidence of floodplain 
encroachment in the form of fill 
material,  land development, or 
manmade structures 

Minor floodplain encroachment in the 
form of fill material, land 
development, or manmade structures, 
but not effecting floodplain function 

Moderate floodplain 
encroachment in the form of 
filling, land development, or 
manmade structures, some 
effect on floodplain function 

Significant floodplain 
encroachment (i.e. fill material, 
land development, or man-made 
structures).  Significant effect on 
floodplain function 
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Sub Total In-stream:                /80           +          Buffer/Floodplain:                  /80              = Total Survey Reach          _   /160 
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